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P R E F A C E  

This r e p o r t  was compiled by Magma Gul f  - Technadril, Houston, 
Texas, as a p a r t  o f  the  program tasks under Contract No. 
12E-AC08-80NV10081. Mater ia l  compiled i n  the repo r t  i s  from work 
done by Magma Gul f  Co., Magma Gul f  - Technadri l ,  subcontractors t o  
Magma Gulf - Technadri l  under Contract No. DE-AC08-80NV10081, and 
subcontractors t o  Magma Gulf - Technadril under Gas Research 
I n s t i t u t e  Contract No. 5014-321-0290. 

This repo r t  i s .  e f f e c t i v e l y  an extended annual repo r t  summarizing . 
the a c t i v i t y  under the contract  from i t s  incept ion December 1, 1979 
through the completion o f  d r i l l  i ng  a c t i v i t i e s  and production we1 1 
r i g  release February 27, 1981. During t h i s  period, one addi t ional  
repo r t  was submitted t o  DOE, the Geopressed-Geothermal D r i  11 ing and 
Test ing Plan, MG-T/DOE h o c 0  Fee b l ,  Cameron Parish, Louisiana, 
submitted July,  1980 
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1.0 EXECUTIVE SUMMARY 

This r e p o r t  i s  an extended annual repor t  covering the per iod from the 
incept ion o f  the contract  on December 1, 1979, through the completion o f  
d r i l l i n g  a c t i v i t i e s  i n  February, 1981. 

The Sweet l ake  s i t e  i s  located approximately 15 mi les southeast o f  Lake 
Charles i n  Cameron Parish, Louisiana. It was selected by the Department 
o f  Energy under the Design We1 1 Program of the Geopressured-Geothermal 
Energy Program. The Sweet Lake production wel l  and disposal well  were 
d r i l l e d  under DOE Contract No. DE-AC08-80NV10081 t o  the Magma 
Gul :-Technadril J o i n t  Venture. Addit ional fundin? U P S  Trovid:3(1 >:I  LE^ 
;la; k s e a r c h  I n s t i t u t e ,  under GRI Contract No. 5014-Xi-d2?0. These 
funds were used f o r  mud logging, micropaleontology, organic 
Seoczmistry, and rock mechanics. 

The Sweet l ake  s i t e  was selected t o  t e s t  the F r i o  Formation i n  
Louisiana. The area was picked t o  optimize various important 
parameters. I t  was know from wel l  logs t h a t  the pressures and 
temperatures are as high here as elsewhere i n  Louisiana, and thick,  
porous sands are present a t  an appropriate depth o f  15,000' t o  
15,700'. Permeabil i ty data were unavailable bu t  i t  was expected t h a t  
the premeabi l i ty  i n  a sand o f  t h i s  type would be high. S a l i n i t y  as 
ca lcu lated from wel l  logs was expected t o  be 100,000 ppm. 

A geological study by Magma Gulf Company under Contract No. 
ET-73-08-1561 showed t h a t  the major s t ructure i n  t h i s  area i s  a graben. 
The d ip  o f  the beds. i s  northwesterly i n t o  the basin. A wel l  d r i l l e d  
i n t o  the deep basin would f i n d  the ta rge t  sand below 18,000', a t  h igh 
pressures and temperatures. However; since there i s  no well  control  i n  
the basin, the spec i f i c  s i t e  was chosen on the 15,000' contour o f  the 
ta rge t  sand i n  the eastern, more narrow p a r t  o f  the graben. Those key 
con t ro l  wel ls  are present w i t h i n  one m i l e  o f  the t e s t  wel l .  The 
informat ion acquired by d r i l l i n g  the t e s t  well  confirmed the e a r l i e r  
geologic study. The ta rge t  sand was reached a t  15,065', had a poros i ty  
o f  over 20% and a permeabil i ty t o  water o f  over 300 md. The o r i g i n a l  
rese rvo i r  pressure was 12,060 ps i  and the bottom hole temperature 
299'F. There are approximately 250 ne t  f e e t  of sand avai lable f o r  
per forat ion . 
The t e s t  wel l  was spudded August 22, 1980. The wel l  was d r i l l e d  wi thout 
i nc iden t  t o  13,550' when the wel l  took a kick. A random sidetrack was 

of 9ipe were used i n  t h i s  wel l :  13 3/8-inch from 4,050' t o  sur i .xe;  9 
5/8-inch from 10,230' t o  surface; and 7 5/8-inch from 15,065' t o  
surface; 7 5/8-inch from 15,065' t o  surface. The production tubing i s  a 
5 l /Z- inch l i n e r  from the plugged back t o t a l  depth o f  15,660' t o  the 
surface. D r i l l i n g  operations were completed on February 26, 1981. 

s t 2 r q 2 - j  a t  19,554' 317: yccc:2j 3 f2;Lj +pth o f  15,7,'3', f::ree :::-'*--- :a 
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The disposal well was spudded on September 19, 1980 and was drilled to 
a total depth of 7440'. Two strings of pipe were used in the well: 13 
5/8-inch from 1,375' to surface; and 9 5/8-inch from 7,436' to surface. 
The production tubing i s  a 7-inch liner set from plugged back total 
depth of 7350 to the surface. Drilling operations on this well were 
completed on October 13, 1980. 



2 .O INTRODUCTION 

2.1 BACKGROUND 

i n  1975, the U.S. Energy Research and Development Administration, 
now a p a r t  of the U.S. Department o f  Energy, i n i t i a t e d  a research, 

-. development, and demonstration program t o  s t imulate commercial 
development o f  the geopressured resources underlying the Gulf  Coast 
region o f  the United States. Several invest igators  had recognized 
the energy po ten t i a l  and suggested t h a t  studies be conducted t o  
assess the energy resource, 

As a p a r t  o f  the Department of Energy (DOE) program, the Magma Gulf 
Company under Contract No . ET-78-C-08-1561, undertook a 
ccmprehensive study o f  the geopressured resources i n  the Sweet Lake 
geopressured-geothermal prospect located i n  northern Cameron 
Parish, Louisiana, i n  T 12 S, R 7 W, and T 12 S, R 8 W, 
approximately 15 mi les south o f  Lake Charles, Louisiana. 

As p a r t  o f  t h a t  program, ERDA issued a'request f o r  proposals i n  the 
spr ing o f  1976. Magma Gulf responded with a proposal t o  d r i l l  and 
t e s t  two prospects w i th  production wells, one i n  Louisiana and one 
i n  Texas. These were among several prospects t h a t  the Gulf 
Geothermal-Magma Gulf j o i n t  venture had i d e n t i f i e d  i n  1973-74 and 
leased i n  1975. Magma Gulf 's  proposal f o r  the Louisiana p ro jec t  
was selected compet i t ive ly  f o r  funding by ERDA i n  June 1977. 

The Louisiana prospect, namely the Sweet Lake prospect, i s  located 
i n  northern Cameron Parish, Louisiana i n  T12S, R7W and TlZS, R8W 
approximately 15 mi les south o f  Lake Charles, Louisiana. The 
i n i t i a l  cont ract  for a comprehensive geological and geophysical 
i nves t i ga t i on  using wel l  logs and e x i s t i n g  seismic data occurred 
under Contract E7-78-C-08-1561, beginning i n  June 1978. 

The primary ob jec t i ve  o f  the i nves t i ga t i on  was t o  select  the 
optimum resource s i t e  f o r  extensive studies, i .e., exploratory 
d r i l l i n g ,  production test ing,  rese rvo i r  analysis, and environmental 
impact evaluation. A f i n a l  repo r t  e n t i t l e d  "Analysis o f  Cameron 
Par ish Geopressured Aquifer" was submitted t o  DOE i n  September, 
1978. 

The region i s  charccterized by Cenozoic sand and c l a y  de2osits o f  
geosyncl inal thickness dna diffarentiai :y u;: i f t g d  s a l t  
s t ructures . The primary geopressured-geothermal aqui fer  i s  the 
18Miogyp" sand o f  the Camerina zone (Upper F r i o  formation of 
01 i gocene-Mi ocene age) 

The main prospect i s  located i n  a basin on the no r th  f lank of the 
Hackberry-Big Lake-Sweet Lake s a l t  r idge. I n t e r p r e t a t  ion of 27 
mi les o f  seismic l i n e s  and 17 deep well  logs loca l ized the prospect 
i n  a basin with northwesterly d i p  i n  a graben between east-west 
f a u l t s  which converge eastward . 
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Aquifer depth ranges from 14,000 t o  18,000 feet .  Net sand 
thickness exceeds 400 feet ,  w i th  22 percent poros i ty .  Temperatures 
range from 280'F (corrected) a t  14,000 f e e t  t o  350'F a t  18,000 
feet .  Geopressures occur below 9,000 fee t ,  w i t h  mud weight 
equivalents i n  the sand from 15.5 t o  16.5 pounds per gal lon. Net 
sand volume of one cubic m i l e  was estimated i n  the area mapped. 

I n  order t o  conduct these studies, DOE executed a contract  with 
Magma Gulf-Technadril (MG-T), a j o i n t  venture between Magma Gulf  
Company and Technadril, inc., of Hoiistm, Texas, to COGGUCL the 
d r i l l  ing, completion, and t e s t i n g  o f  one geopressured-geothermal 
well, the MG-T/DOE AMOCO Fee No. 1 wel l ,  and one disposal well  i n  
Cameron Parish, Louisiana. The contract  was based on a proposal 
en t  i tl ed "Anal y s i  s o f  Cameron Par i  sh Geopressured Aqui f e r "  
submitted t o  DOE by Magma Gulf i n  June 1979. 

2.2 PROGRAM OBJECTIVES I 

The object ives o f  the wel l  d r i l l i n g  and t e s t i n g  program are t o  
determine the fol lowing parameters: 

2.2.1 Reservoir permeabil i ty, porosi ty,  thickness, rock mater ia l  
propert ies,  depth, temperature, and pressures. 

2.2.2 Reservoir f l u i d  content, s p e c i f i c  grav i ty ,  r e s i s t i v i t y ,  
v i scos i t y ,  and hydrocarbons i n  so lu t i on .  

2.2.3 Reservoir f l u i d  production rates, pressure, temperature, 

2.2.4 Geopressured we1 1 and surface equipment design requirements 

production decline, and pressure decl ine.  

for  high-volume production and possible sand production. 

2.2.5 Speci f ic  equipment design for  surface operations, 
hydrocarbons d i s t r i b u t i o n ,  and e f f l u e n t  disposal. 

2.2.6 P o s s i b i l i t i e s  of rese rvo i r  compaction and/or surface 
subsidence. 

2.3 WELL LOCATIONS 

The t e s t  well MG-T/DOE AMOCO Fee No. 1, and the disposal well ,  
MG-T/DOE AMOCO Fee No. 2, are located on a 5 acre t e s t  s i t e  
approximately 15 mi les south of Lake Charles, Louisiana, i n  the S 
1/2, Sec. 13, T 12 S, R 8 W, on AMOCO fee land under geothermal 
lease t o  Magma Gulf  Company. 



3.0 DRILLING OPERATIONS SUMMARY 

3.1 MG-T/DOE AlYOCO FEE NO. 1 TEST WELL 

The subject  t e s t  we l l  was spudded on August 22, 1980 and d r i l l i n g  
operations were completed on February 26, 1981. This well, which 
i s  depicted i n  Figure 3-1, was d r i l l e d  t o  a t o t a l  depth o f  15,740 
f e e t  with .a random sidetrack a t  10,564 feet .  

The 13 3/&incti casing was set a t  4,050 feet and cemented 'from tha t  
depth t o  the  surface. The 9 5/8-inch casing was cemented. i n  a t  
;0,239 feet .  A 7 5/8-inch str ing,  run as a l i ne r ,  was cem9ntea f n  
a t  15,065 feet; and then t i e d  back t o  surface and cemented i n  the 9 
5/8-inch casing t o  5,600 fee t . ,  

The production tub ing consists o f  a 5 1/2-inch l i n e r  cemented i n  
p lace [Plugged Back Total Depth' (PBTD) o f  15,660 f e e t  t o  14,558 
f e e t  Top o f  Liner]. A Polished Bore Receptacle (PBR) was set on 
top o f  t he  l i n e r  a t  14,534 feet. A.4 1/8-inch I.D. seal assembly 
i s  ins ide  the PBR. The 5 1/2-inch t i b i n g  i s  hung o f f  i n  the tubing 
hanger. 

The 5 1/2-inch tub ing was f i l l e d  with pbwt 300 ba r re l s  o f  10.0 ppg 
s a l t  water. The annulus bet&i&n t h e . S ' i r 2 - i n c h  tubing and the 7 
5/8-inch casing was f i l l e d  ( c k  190 bb1s.L with a calcium.,-bromide 
packer f l u i d  w i th  a 13.4 ppg dens t t y  &. 90 F-. ' As the-k"el l  heats up 
t o  310°F, the  calcium bromide w i l l :  expand;& the denst ty  w i l l  be re -  
duced t o  about 12.5 ppg., and i t  w i ' l t  be necessary40 bleed o f f  
about seven ba r re l s  o f  the  f l u i d  from the  annulus t o  avoid exces- 
s i v e l y  high pressures. 

3.2 MG-T/DOE AMOCO FEE NO. 2 SALT WATER DISPOSAL WELL 

The s a l t  water disposal wel l  was spudded on September 19, 1980 and 
completled d r i l l i n g  dperations on October 13, 1980. This wel l ,  
shown tn Figur&'3-24 wqf d r i l l e d  t o  a t o t a l  depth of 7,440 fee t  
with a '12 1/4-inch bEt. 

The 13'5/8-fnch casing was set  a t  1,375 feet and cemented back t o  
the  surface. Tbe 9 5/8-inch casing was set at 7,436 fee t  and ce- 
mented back t o  l,9l!O,.feet. The PBTD i ns ide  the 9 5/8-inch casing 
i s  7,350 feet. 

Th is  wel l  was completed wi th  a Baker Model F packer set a t  6,254 
feet. It should be noted t h a t  the f i r s t  packer f a i l e d  t o  set and 
was pushed t o  PBTD. The production tubing i n  t h i s  wel l  i s  7-inch 

. 238 K-55. The we l l  was f i l l e d  w i th  an i n h i b i t e d  br ine  so lu t ion  
w i t h  a dens i ty  of 9.5 ppg. 
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c. L O  8r.d 

4m.e. 

GEORGE F. ‘PEBB, JR; 
REG. NO. 3870 

W E L L  L O C A T I O N  
MAGMA G U L F -  T E C H N L D R I L  
Depl. of Energy A m v r o  N o . 2  DirPoro/ W e l l  

Commencing 01 the . S o u t h r e s t  corner o f  Srcl ion 13, 
1.12 S.,R.8 W., go N o r t h  c ion9 the  West L i n e  
o f  S e c t i o n  I f 3 0  f e e t ,  t h e n c e  Ecst a1 Right  
?L’ngles 2 8 1 6  f e e t  to t t r  L o c a t i o n .  
Ground E l e v a t i o n  8.3 

W e  h e r c b r  certify t h c t  r e  s t o k e d  lhe  obove W E L L  L O C A T I O N  
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4.0 ' GEOLOGY 

4.1 REGIONAL GEOLOGICAL SETTING 

4.2 

During the Cenozoic Era, the cont inenta l  margin o f  southwestern 
Louisiana has progressively b u i l t  Gulfward through processes o f  
sedimentation. The upper slope and outer she l f  are normally 
characterized by i n s t a b i l i t y  w i th  a tendency t o  form g igan t i c  
slumps. Simultaneous sedimentation r e s u l t s  i n  contemporaneous 
growth f a u l t s  w i th  abnormally t h i c k  deposits o f  deeper water facies 
on the basin side, contrasted t o  shallower water o r  d e l t a i c  depo- 
55ts on th2 shoreward sid2. As a sh3 l f  scige moves i n t s r m i t t a a t - y  
basinward, cont inenta l  f a c i e s  o f  massive sands o f  r e l a t i v e l y  even 
thickness and low d i p  are superposed on the e a r l i e r  f au l ted  and 
t i l t e d . s h a l e s  and sands o f  va r iab le  thickness. 

I n  southern Louisiana, these sediments o f  geosyncl inal th ickness 
have been superposed on the deeply bur ied .thick Louann s a l t  bed, 
which has responded t o  d i f f e r e n t i a l  Sedimentation by 1 atera l  migra- 
t i o n  i n t o  s a l t  ridges, massifs, and u l t imate ly ,  i n  some cases, i n t o  
piercement domes. Ear ly  formation o f  l oca l i zed  basins and r i dges  
by s a l t  migrat ion inf luenced the geographical l oca t i on  o f  t h i cke r  
and th inne r  sedimentary accumulations, which i n  t u r n  re in forced the 
continued migrat ion o f  the sa l t .  Thus, sedimentary depocenters and 
embayments bounded by contemporaneous growth f a u l t s  have developed 
i n  areas where s a l t  evacuation has been pronounced. 

The shelf-edge extended east-west through Beauregard Parish, 50 
mi les no r th  o f  t he  prospect, dur ing deposi t ion o f  the e a r l y  Eocene 
Wilcox Formation. Today i t  i s  160 miles t o  the south, some 145 
miles off t he  present coast l ine.  The prospect was occupied by un- 
s tab le outer she l f  and slope condi t ions w i th  associated growth 
f a u l t s  a t  an intermediate t ime dur ing the deposi t ioh o f  the upper 
F r i o  Camerina zone of upper Oligocene or lower Miocene age. The 
t a r g e t  sand i s  a lower sand o f  t h a t  zone. 

GEOLOGY OF THE SWEET LAKE AREA 

4.2.1 'Subsurface Geology 

. The Sweet Lake geopressured-geothermal prospect i s  a basin 
located on the nor th  f l a n k  o f  an ezst-viest s a l t  r i dge  c m -  
t a i n i n g  the Hackjerry, i3ig Lake, and Sweet Lake structur2s.  
The south side o f  the basin i s  bounded by a f a u l t  downthrown 
t o  the north. This converges eastward w i t h  a major east- 
west f a u l t  downthrown t o  the south t o  form the eastern t e r -  
minat ion o f  the basin. Dip i s  northwester ly i n t o  the basin 
which opens toward the south f lank o f  the South Lake Charles 
s t ruc tu re  several mi les d i s t a n t  t o  the north. 

. 

. 
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Surface t e r r a i n  i s  formed by l a t e  Pleistocene d e l t a i c  depo- 
s i t s .  A l te rna t i ng  massive sands and c lays extend t o  an 
average depth o f  9,000 f e e t  and o v e r l i e  the t h i c k  shales of 
the Anahuac Formation. The Anahuac Formation i s  under la in  
by the F r i o  Formation, the upper member o f  which i s  ca l l ed  
the Camerina zone. Several sands occur w i t h i n  t h i s  se- 
quence, the th ickest.  being the basal I'Miogyp'' sand - f o r  
Miogypsina (Miogypsinoides), t he  key micro ioss i  1 it con- 
ta ins.  The Miogyp, the ta rge t  sand, was deposited on the 
outer she l f  ir, the upper Oligoceca cr iuwer X i c c a x  t i i a 2 .  

A seismic evaluat ion o f  the geology was performed by B r ian  
E. Parsons, assisted by Lewis R. Brescol l .  The geology de- 
p i c t e d  on Parsons' s t r u c t u r a l  map o f  the top o f  the Miogyp 
sand resul ted from the combined study o f  the 27 mi les o f  
seismic l i n e s  and the 17 we l l  logs as i n te rp re ted  by Parsons 
and D r .  C. 0. Durham u t i l i z i n g  the Lafayette Geological 
Society study o f  the B ig  Lak'e F i e l d  prepared by Robert A. 
Anderson. The resu l tan t  s t r u c t u r a l  map i s  presented as 
Figure 4-1. 

Although the  Miogyp sand i s  present i n  the e n t i r e  area, i t  
i s  s t r u c t u r a l l y  lower i n  the graben which widens westward 
f r o m  i t s  terminat ion a t  the j unc tu re  o f  the two bounding 
f a u l t s  i n  Section 8, T 12 S, R 7 W. The three key contro l  
we l l s  d r i l l e d  by Union O i l  o f  C a l i f o r n i a  (Sweet Lake #1, Pan 
Am Fee #1, Pan Am Fee #2) and used as a basis f o r  the iden- 
t i f i c a t i o n  o f  the prospect are shown t o  be i n  t h e  s t ruc -  
t u r a l l y  high southeastern po r t i on  o f  the graben. The sand 
d ips  s t rong ly  northwestward from t h i s  area so t h a t  it occurs 
below 18,000' i n  depth i n  the northwestern p o r t i o n  o f  the 
map. Besides the 3 con t ro l  we l l s  and the MG-T/DOE AMOCO Fee 
#1, no other wel ls  penetrate the Miogyp sand i n  the graben. 

The d r i l l  s i t e  was i n t e n t i o n a l l y  located on the 15,000' con- 
t o u r  o f  the Miogyp sand. The Miogypsinoides microfoss i l  oc- 
curs on ly  s l i g h t l y  higher s t r a t i g r a p h i c a l  l y  than the sand 
i t s e l f ,  f o r  example, i n  the Union O i l  o f  C a l i f o r n i a  Pan Am 
Fee $1, the f o s s i l  occurs at  a depth o f  14,335' and the top 
of the sand i s  a t  14.dSOn. I n  : h ~  t e s t  we? l ,  the f o s s i l  was 
picked a t  14,970' and the f i r s t  good sand appearecr at  
15,065'. (Figure 4-2) These actual  f i gu res  are very c lose 
t o  the predicted depth o f  15,000'. 

* 

Corre la t ion of the t e s t  well  log w i th  the three con t ro l  wel l  
logs shows s i g n i f i c a n t  th ickening o f  the sect ion below the 
f i r s t  Camerina sand (12,900'). I f  the sect ion had continued 
t o  th icken a t  t h i s  rate, the Miogyp sand would not have been 
reached u n t i l  several hundred feet below the predicted 
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depth. However, although the section continued t o  thicken, 
it d i d  so a t  a lesser rate.  I n  addit ion, immediately above 
the Miogyp sand the section thinned considerably and the 
sand was tagged very c lose t o  the predicted depth. I n  order 
t o  determine whether t h i s  th ickening was caused by f a u l t i n g  
o r  s t r a t i g r a p h i c  means, a th ickening index diagram was pre- 
pared f o r  the i n t e r v a l  from the base o f  the massive sands 
(approximately 9,OOOI.) t o  the base o f  the Miogyp sand. Cor- 
r e l a t i o n  o f  the four  logs was done on as de ta i l ed  a scale as 
possible, and it was found t h a t  the small r e s i s t f v i t y  peeks 
i n  the shales below the f i r s t  Camerina sand could be corre- 
lated. The thickness o f  each c o r r e l a t i o n  i n t e r v a l  was com- 
pared t o  the thickness o f  the same i n t e r v a l  i n  each o f  the 
three con t ro l  wells, and it was found that, i n  general, t he  
th inn ing  o f  the sect ion immediately above the Miogyp sand i n  
the  t e s t  wel l  might be explained by a f a u l t ,  bu t  the d ip-  
meter l og  shows no ind i ca t i on  o f  one. 

The thickening index diagram shows a considerable amount of 
th ickening and th inn ing  between the fou r  we l l s  over the en- 
t i r e  6,000' + i n t e r v a l .  If f a u l t s  ex is t ,  they must be small 
and present throughout the section; there i s  no evidence f o r  
a major f a u l t  c u t t i n g  the t e s t  well .  

I 

4.2.2 Geothermal Gradient and Temperature 

Bottom-hole temperatures i n  the Sweet Lake area have been 
corrected according t o  the AAPG correct ion f a c t o r  table.  
The average Gulf  Coast temperature gradient i s  1.5'F per 100 
f e e t  o f  depth. A t  the top o f  the geopressured zone, most 
temperatures are 25'F cooler than the average, i nd i ca t i ng  a 
lower geothermal gradient i n  the hydrostat ic  zone. However, 
w i t h i n  the geopressured zone the gradient i s  higher than the 
average, and temperatures are mostly 1O'F above average be- 
low a depth o f  14,000'. * It i s  per t inent  t h a t  the ta rge t  
sand occurs a t  these depths. 

The map i n  Figure 4-3 depicts the average corrected tempera- 
t u r e  f o r  each o f  the 17 wel ls  used i n  the 1978 study as 
determined from geothermal gradients prepared on each i n -  
-Jj,,;. , I d L I Z 1  !vel: .It ?;e ai".2'nr. of :sl? c r d .  7 I G : * J Y 2 t 2 ? Y i  -c, 

s l i g h t l y  above 300°F were expected a t  a depth o f  15,000'. 
The maximum temperature recorded on the t h i r d  logging run, 
which reached a depth of 15,065', was 267°F uncorrected and 
297'F corrected. The f i n a l  logging run, t o  15,740', re-  
corded an uncorrected temperature o f  300°F (329'F cor-  
rected).  Since c i r c u l a t i o n  i n  the wel l  was stopped 8 hours 
or  more before the logging t o o l  reached the bottom of the 
hole, i t  may not be necessary t o  add the e n t i r e  AAPG 
correct ion factor t o  the uncorrected temperature. A repeat 
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formation t e s t  at  15,144' y ie lded a temperature o f  298°F un- 
corrected. It i s  not c e r t a i n  whether t h i s  temperature 
approaches equ i l i b r i um or  whether it should be corrected. 
It i t  i s  corrected, t h e  temperature a t  15,144' would be 
328'F, and there would be a s i g n i f i c a n t  increase i n  tempera- 
t u r e  between the Miogyp sand and the over ly ing shale. While 
there may be such an increase, a magnitude o f  31°F seems un- 
1 i kely.  

The r?! a t i o n s k i p  betkipen t h ?  cx - rx td  fesoeratures f r m  t h e  
t e s t  wel l  and the 17 study wells, and the average Gulf  Coast 
geothermal gradient can be seen i n  Figure 4-4. The increase 
-in the geothermal gradient between the hydrostat ic  and 
geopressured zones i s pronounced, and the corrected 
bottom-hole temperature i s  higher than the average. 

4.2.3 D i s t r i b u t i o n  o f  Geopressure 

The subsurface i n  the Sweet Lake area i s  characterized by 
hydrostat ic  pressures t o  the base o f  the massive sand se- 
quence a t  depths varying f r o m  8,740' t o  9,400'. The under- 
l y i n g  t h i c k  Anahuac shale formation i s  geopressured at  a mud 
weight equivalent averaging between 15 and 16 pounds per 
gal lon.  Based on mud weights u t i l i z e d  i n  d r i l l i n g  the three 
adjacent. e a r l i e r  wel ls  which were used as contro l  wel ls  on 
t h i s  p r o j e c t  (Figures 4-5, 4-6, and 4-7), geopressures 
reduced t o  12 t o  13 pounds per ga l lon were expected i n  the 
Miogyp sand. This would be c h a r a c t e r i s t i c  o f  many t h i c k  
extensive sand bodies whose volumes accommodate the loss o f  
pressurized f l u i d  from the conf in ing shales., 

The minimum expected pressures a t  the top o f  the Miogyp sand 
were estimated t o  be 8,700 t o  10,800 psi .  The three contro l  
w e l l s  i n  the ta rge t  rese rvo i r  vary from 8,950 t o  9,850 p s i  

I with equivalent mud weights of 12.'0 t o  13.1 pounds per 
gal lon.  The repeat formation t e s t  a t  a depth of 15,144'. i n  

* t he  t e s t  w e l l  showed t h a t  the pressure a t  the base of the 
top sand i n  the Miogyp sequence i s  11,900 psi, almost 2,000 
p s i  greater than the 10,000 p s i  expected. The equivalent 
mud weight i s  15.2 pounds per ga l l on  and the b o t t o w h o l e  
p r e s s x n  a t  t:is y z i 1 2 n t  (15,720' 1 SiiauId be approxi;nateiy 
12,400 psi .  The sand t o  be tested (15,385'-15,415') i s  ex- 
pected t o  have a pressure o f  12,200 ps i .  

More per t inent  i s  the geopressure fac to r  - excess pressure 
above hydrostat ic  pressure. The geopressure factor for  the 
three contro l  wel ls  ranged from 2,350 t o  3,050 psi ,  with the 
expected wellhead pressure i n  the t e s t  wel l  o f  2,000 p s i .  
Since the bottom-hole pressure was greater than expected, 
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Figure 4-5 

PRESSURE EXPRESSED AS MUD WEIGHT (PPG) : WEL.L #3 
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PRESSURE E~PRESSED AS MUD WEIGHT (PPG): WELL #4 
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t h e  geopressure factor i s  also increased. The ant ic ipated 
wellhead pressure could now be as much as 5,000 ps i .  

4.2.4 Sand Character 

The net  sand averages 400 f e e t  i n  the three contro l  wel ls  i n  
the  graben, but i s  expectedly th inner  on the adjacent higher 
f a u l t  blocks. A w e l l  on the upthrown f a u l t  block t o  the  
southwest o f  the graben has v i r t u a l l y  the same sand and net 
sand thickness as the wel!s i n  the graben f u r t h s r  e%?. 
Furthermore, because o f  s i m i l a r  northwester ly d ip  both i n  
the  graben and i n  the f a u l t  block containing t h i s  wel l  t o  
the south, the sand i s  at  approximately the same depth as in  
the  eastern p o r t i o n  o f  the graben. Consequently, the sand 
i s  prospective i n  t h i s  area also. Presence o f  the sand i n  
t h i s  thickness south o f  the basin supports a conclusion t h a t  
i t  i s  present throughout the basin and probably i n  much 
greater thickness than i n  the s t r u c t u r a l l y  higher we l l s  sur-  
rounding the basin. 

For the 1978 study, no core analysis was avai lab le for the 
Miogyp sand, bu t  i n t e r p r e t a t i o n  based on logs was made. 
Poros i ty  ca lcu lat ions were made from the sonic l og  and a 
densi ty  log; p o r o s i t y  o f  22% was obtained i n  each case. 
Permeabi l i ty  i n  such a sand was expected t o  be high, but no 
value was avai lab le f o r  t h a t  study. 

Four diamond cores were taken from various sands w i t h i n  t h e  
Miogyp sequence i n  the t e s t  wel l .  The depths o f  the cores 
are shown on the l o g  i n  Figure 4-8. It should. be noted 
that ,  w i th  the exception o f  Core No. 3, the cores d i d  not 
sample the  p o t e n t i a l l y  good production sands. The most pro- 
mising sand i s  t h a t  at  a depth o f  15,385'-15,415', and i s  
the on ly  sand t h a t  was cored through the p a r t  t h a t  might be 
perforated; the Core Laboratories analysis shows a po ros i t y  
o f  24% and a permeabi l i ty  o f  3,600 md. The p o r o s i t y  com- 
pares very wel l  with what had been predicted, but the per- 
m e a b i l i t y  f a r  exceeds the expected value. 

The seven p o t e n t i a l l y  product ive sands w i t h i n  the Miogyp se- 
quence are a l l  f a i r l y  clean sands w i th  a good SP def lec- 
t i o n .  These ind i v idua l  sands co r re la te  extremely wel l  w i t h  
the  sands i n  the three contro l  wel ls  (Figure 4-8). The 
sands a t  the top and bottom o f  the sequence are more shaly 
than those i n  the middle, and have lower po ros i t i es  and per- 
meabil i t i e s .  

Table 1 summarizes the p o r o s i t i e s  and permeabi l i t ies  t h a t  
have been calculated i n  various manners for  the seven 
sands. The core p o r o s i t i e s  and permeabi 1 i t i  es are those 



1 1 

A
 
0
 

t- 
z
 
0
 

V
 

a
 



. . . . .  .I__I.I 

Net 
Sand Depth Sand - 
15080-15144 41' 
15170-15240 42' 
15250-15285 27' 
15305- 15355 25' 
15385- 154 15 27' 
15460- 15505 4 1 I 
15520-15600 51' - 

TOTAL 254' 

TABLE # l  

MEASURED AND CALCULATED POROS I TI ES AND PERMEAB i L I TIES 

Porosity, % 
Neutron- 
Dens I t y  

Core Saraband Crossplot lntercunp - 
16.6 12.3 15.7 16.34 
16.3 12.1 14.6 13.86 - 15.4 20.0 20.42 -- 15.3 18.8 18.12 
24.3 19.0 23.2 20.84 
-- 12.2 15.0 15.69 -- 12.9 17.3 16.30 

Permeability, md 
Hydrau I I c Rsrcent 

Core, Saraband, Intercanp, Estimated, Capacity, Hydraulic 
A i r  A i r  A i r  Water md-ft Qpaclty 

175 
143 
700 
750 

2960 
I 3 0  
280 

275 
48 

101 1 
690 

2703 
90 

143 

P 
I 
w 
P 

20 820 3.71 
20 840 3.80 

140 3, 780 17.11 
140 3, 500 1 5.85 
400 10,800 48.89 
20 820 3.71 

1 , 530 6.93 30 -- 
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measured by core laborator ies.  The Saraband po ros i t y  was 
ca lcu lated by averaging the foot-by-foot data calculated by 
Schlumberger for the Saraband log. These values are low 
compared t o  the measured core po ros i t i es  f o r  two reasons; 
f i r s t ,  the computed po ros i t y  i s  o f ten  2% lower than the 
measured values; and second, the Saraband values have been 
averaged. The Saraband permeabi l i t ies  are also an average 
o f  the foot-by-foot data provided by Schlumberger. A cor-  
r e c t i o n  fac to r  was used t o  b r i ng  the computed values t o  the 
measured permeabil i t i e s  and these data were then averaged. 
The neutron-density crossplot  po ros i t y  was obtained from 
M r .  Frank M i l l a r d ' s  analysis o f  the logs. htercomp 
Resource Engineering and Development calculated po ros i t y  and 
permeabi 1 i ty  using an in-house computer program, and these 
values are also shown i n  Table 1. A l l  o f  the calculated o r  
measured permeabi l i t ies  are reported as permeabi l i ty  t o  a i r ;  
t he  permeabi l i ty  t o  water would be much lower. The f i n a l  
column i n  Table 1 shows the estimated permeabi l i ty  t o  water 
f o r  each o f  the sands. The best sand i s  t h a t  a t  
15,385'-15,415', and two sands above t h a t  (15,250'-15,285' 
and 15,305'-15,355') are a1 so promising. The remaining four  
sands have p o r o s i t i e s  and permeabil i t i e s  comparable t o  one 
another. It should be noted t h a t  the best sand contains 
approximately 50% o f  the hydraul ic  capaci ty o f  the e n t i r e  
sequence. 

Analyses o f  the target  sand (15,385'-15,415') by Baker Sand 
Control and Accumin Analysfs show t h a t  the sand consists o f  
75% quartz, 19% feldspar, ~ 4 %  i l l i t e ,  2% i l l i t e / s m e c t i t e  
mixed laye r  clay, and a trace o f  k a o l i n i t e .  The cementing 
mater ia l  i s  quart2 overgrowths. SEM photos show tha t  the 
c lays are very f i n e  hatrs and are present as pore l i n ings ,  
no t  as cementing material. Thus, although the clays w i l l  
move when the well i s  flowed, they w i l l  not  cause the sand 
t o  mow. the blrector of Research o f  Baker Sand Control, 
after enmlnlng the. SEfl photos, t he  logs, and a piece o f  
e-, concluded that  there should be no sand production. - .  

4.2'5 -.of Fluid 

&$a&c log toapu%c:ms hme grovided .al in!ty data f;i the 
Mfogyp sand of key wells. S a l i n i t i e s  ranged from 46,000 t o  
I(j0,OClO ppm. The highest s a l i n i t i e s  appear t o  be a t  the 

S a l i n i t i e s  ca lcu lated for  the seven sands 4 n the t e s t  wel l  are shown i n  Table 2. The SP s a l i n i t y  was 
ca lcu lated from the SP l o g  by the conventional method and 
using the Dresser At las s a l i n i t y  chart.  The RW/2 s a l i n i t y  
was ca lcu lated as a f i r s t  approximation o f  the method de- 
r i v e d  from research at  the Un ive rs i t y  o f  Texas o f  Austin. 

rea tes t  depths. 
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TABLE 2 

Sand Depth SP R W l 2  Sar ab and Intercomp 
1 

I 

15080-1 5 144 50,000 125,000 76,000 
15170-15240 50,000 125,000 68,000 
15250-15285 70,000 140,000 98,000 
15305-15355 70,000 140,000 125,OCJ 
15385-15415 70,000 140,000 125,000 
15460-15505 50,000 125,000 74,000 
15520-15600 70,000 140,000 103,000 

100,00 0 
100,000 
125,000 
175,oco 
17 5,000 
175,000 
17 5,000 
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This  research has shown tha t  the RW calculated i n  the stan- 
dard manner i s  often twice the  actual value. Using RW/2 i n  
place o f  RW approximately doubles the s a l i n i t y .  The Sara- 
band l o g  computed by Schlumberger a1 so calculated s a l i n i t y ,  
and the Saraband s a l i n i t y  shown i n  Table 2 i s  an average o f  
the foot-by-foot values from the Saraband log. Intercomp 
calcu lated s a l i n i t y  using an in-house computer program and 
these values are also shown. Based on the  s a l i n i t i e s  calcu- 
l a t e d  from the contro l  wells, and the s a l i n i t i e s  calculated , 

f o r  the t e s t  well, the best estimate o f  s a l i n i t y  t h a t  can be 
made a t  t h i s  time i s  100,000 - 175,000 ppm. 

4.2.6 Petroleum Production 

O f  the 17 deep wel ls  used i n  the 1978 study, 5 have been 
produced. The Union O i l  o f  C a l i f o r n i a  Pan Am Fee #1 was 
plugged and abandoned i n  1976 a f t e r  producing gas f rom the 
th in  sand 195 feet  below the  base o f  the Miogyp. The other 
w e l l s  produced from the Camerina and Anahuac sands. 

As f a r  a s . m  be determined, the Miogyp sand has not been - 
tes ted i n  this.area. Producing sands i n  the B i g  Lake F ie ld ,  
5 mi les  west OT tbe wel l  s i te ,  have been the Camerina and 
s t r a t i g r q t h i c a l l y  higher sands. Other f i e l d s ,  such as 
Chalklejr and Swaet take, are across major f au l t s  from the 
w e l l  s i t e , '  and agaln produced from sands s t r a t i g r a p h i c a l l y  
higher than the Mlogyp. I n  producing the t e s t  well, there 
should be no interference with any o i l  or  gas producing 
w e l l s  i n  the area. 

4.2.7 Size o f  Basin 

The seismic l i n e s  and most of the wel ls  used i n  the 1978 
study are located i n  the v i c i n i t y  o f  the eastern terminat ion 
of the basin. This i s  because the geological i n t e r p r e t a t i o n  

. o f  p r i o r  data was uncertain, and the 1978 study was designed 
t o  determine the f a u l t  pat tern i n  tha t  area. Furthermore, 
few we l l s  have been d r i l l e d  i n  the deeper p a r t  o f  the basin, 
and none of those penetrate the Miogyp sand, 

The geological i n t e r p r e t a t i o n  made i n  1978 has not been 
modif ied by the d r i l l i n g  of the t e s t  wel l .  This i n te rp re -  
t a t i o n  depicts the northern f a u l t  t u rn ing  northward i n  
Section 11, T 12 S, It i s  l i k e l y  t h a t  the basin ex- 
tends a considerable distance nor th  o f  the area studied, 
w i th  the referenced f a u l t  forming the eastern extent. A r e -  
view i n  1978 of p rop r ie ta ry  g r a v i t y  data supports the con- 
c lus ion '  t h a t  the study area includes on ly  the southeastern 

R 8 GI. 

... 
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Since there were no seismic l i n e s  and no we l l s  i n  the western 
p o r t i o n  of the reservoir ,  the const ruct ion of th? isopach maps 

p o r t i o n  o f  a l a rge r  basin.. The basin appears t o  be a col lapse 
fea tu re  associated with s a l t  withdrawal t o  supply the Hack- 
be r ry  - Big Lake - Sweet Lake s a l t  r i dge  t o  the south. 

Intercomp has model l e d  the rese rvo i r  f o r  the high permeabi 1 i t y  
sand (15,385'-15,415'). The northern f a u l t  and the  f a r  wes- 
t e r n  f a u l t  described by the Lafayette Geological Society, 
shown on Figure 4-3, have been extended t o  the i n te rsec t i on  i n  
Section 2, T 12 S, R 8 W. There i s  as yet  no geologic 
evidence f o r  extending these f a i l i t s  t a  an i n t t r sac t i an :  this 
was done t o  create an enclosed minimum rese rvo i r  f o r  modell ing 
purposes. According t o  Intercomp's ca lcu lat ions,  because of 
the high permeabi l i ty  o f  the sand, the change i n  slope o f  the 
pressure drawdown curve which would i n d i c a t e  the presence of 
the two major f a u l t s  should be noted i n  the f i r s t  1 t o  2 days 
o f  t he  rese rvo i r  l i m i t  t es t .  The change i n  slope t h a t  would 
i n d i c a t e  the existence o f  the t h i r d  f a u l t  should be seen 
w i t h i n  10 days. Figure 4-9 shows the pressure drawdown curve 
f o r  the high permeabi l i ty  sand a t  a f l o w  r a t e  o f  20,000 B/D. 
A t  a r a t e  o f  40,000 B/D, the length o f  t ime needed t o  see the  
f a u l t s  would not change, but the magsitude o f  the pressure 
drop would be greater. The rese rvo i r  l i m i t  t e s t  should thus 
help determine the extent o f  the reSerwCr i n  the area where 
other geological data are lacking. 

Even i f  the bounding f a u l t s  are present, the rese rvo i r  would 
encompass 12 square miles. The net sirnd. i n  the t e s t  wel l  
(sand w i th  an SP def lect ion 40 mv above the  shale base l i n e )  
i s  254'. This would give an estimate o f  approximately 0.6 cu- 
b i c  m i l e  o f  sand volume i n  the area mapped. This estimate i s  
most l i k e l y  low, since the net sand i n  the three contro l  wel ls  
averages approximately 400'. Since the  sands thicken toward 
the  fau l t s  and toward the basin, the sand volume i n  the mapped 
rese rvo i r  may approach 1 cubic mi le.  I f the basin does extend 
northwestward instead o f  being l i m i t e d  by a f a u l t ,  the sand 
volume would accordingly g r e a t l y  increase. 

The amount o f  net  sand and the number o f  b a r r e l s  o f  water i n  
place were calculated f o r  a po r t i on  o f  the reservo i r .  Isopach 
maps o f  net sand were constructed f o r  the seven po ten t i a l  pro- 
duct ion sands. These maps are a t  best an approximation, since 
the re  are on ly  four data po in ts  i n  the graben. Addi t ional  
p o i n t s  were constructed from the seismic l i n e s  and by pro- 
j e c t i n g  the thickening between any two o f  t he  fou r  wel ls.  
Fourteen points  were added by these methods, f o r  a t o t a l  o f  18 
p o i n t s  within the graben. 
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was l i m i t e d  t o  the eastern par t .  
western p a r t  a t  t h i s  t ime would have t o  be hypothet ical .  

Any i n t e r p r e t a t i o n  o f  the 

The amount o f  sand w i t h  an SP d e f l e c t i o n  o f  40 mv above t h e  
shale base l i n e  was determined f o r  each o f  the sands i n  the 
f o u r  wells. (The Union O i l  o f  C a l i f o r n i a  Pan Am Fee #1 was 
logged w i th  a gama r a y  through the Miogyp sand, and so the 
amount o f  net  sand i n  t h i s  we l l  i s  an approximation.) The 
average percent o f  net sand was ca lcu lated f o r  each sand and 
these pe rcen tags  were used t o  deternine t h e  arriount o f  net  
sand a t  each o f  the remaining data points.  Several assump- 
t i o n s  had t o  be made i n  doing th i s ,  including: 1) the sands 
th icken toward the fau l t s ;  2 )  the sands thicken toward the 
basin; and 3) the sands th icken a t  a constant ra te.  Isopach 
maps f o r  each sand were then contoured. 

Each map was then planimetered over the area shown i n  Figure 
4-10, and the b a r r e l s  o f  water i n  p lace were ca lcu lated 
(Table 3). Several po ints  should be noted concerning these 
ca lcu lat ions.  F i r s t ,  the number o f  b a r r e l s  o f  water calcu- 
l a t e d  must be viewed as a f i r s t  approximation. A constant 
average p o r o s i t y  f o r  each sand was assumed, which may o r  may 
not  be geo log ica l l y  reasonable. However, wi thout fur ther  
data, no other assumption could be made. The second p o i n t  
i s  t h a t  the numbers ca lcu lated are the number o f  ba r re l s  i n  
place, no t  stock tank barrels;  no c o r r e c t i o n  has been made 
f o r  the change i n  volume due t o  methane gas coming out of 
so lu t ion.  Third, since the isopach maps were constructed 
f o r  on ly  a po r t i on  o f  the graben, as noted above, the bar- 
r e l s  ca lcu lated represent the  water present i n  on ly  a 
p o r t i o n  o f  the reservo i r .  The area f o r  which the isopach 
maps were made i s  36% o f  the bounded reservo i r .  Therefore, 
t he  number o f  ba r re l s  present i n  the bounded rese rvo i r  i s  
approximately three times t h a t  presented i n  Table 3. If t h e  
t h i r d ,  enclosing f a u l t  does not ex is t ,  these f i g u r e s  would 
increase accordingly. A f o u r t h  p o i n t  t o  be noted i s  t h a t  
these f i gu res  are ba r re l s  i n  place. The amount of water 
a c t u a l l y  produced w i l l  be a f r a c t i o n  o f  what i s  i n  place. 
This f r a c t i o n  can only  be estimated at  t h i s  time, but may be 
on the w d e r  of 510%. 

4.3 S E I S M I C  EVALUATION 

Seven seismic l i n e s  t o t a l i n g  approximately 27 m i les  were used t o  
evaluate a proposed d r i l l  s i t e  f o r  .the Magma Gulf  geothermal pro- 
spect, Sec. 7, T12S, R7W, North Sweet Lake area, Cameron Parish, 
Louisiana. The l i n e s  were purchased from Union O i l  Company of 
C a l i f o r n i a  i n  August, 1978. They were shot around 1969 by United 
Geophysical using dynamite. They are s i x f o l d  data and are rated 
good t o  poor. 
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3 2  

FIGURE 4-10 
AREA OF GRABEN CONTOURED AND PLANIMETERED 
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TABLE 3 

BARRELS OF WATER 
I N  PLACE FOR MIOGYP SANDS 

UNDER AREA SHOWN I N  FIGURE 4-10 

Sand Depth 

15080-15144 
151 70-15240 
15250-15285 
15305-15355 
15385-15415 
15460-15505 
15520-15600 

Barrel s in P1 xce 

164,385,89 1 
133,916,510 
118,036,535 
135,050,934 
129,334,200 
120,195,354 
173,959,680 

. 

4 
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The seismic l ines,  combined wi th  well  cont ro l ,  were used t o  
construct  a s t ructure map on top o f  the Miogypsina sand, Camerina 
zone, F r i o  formation. This t h i c k  sand i s  the ob jec t i ve  geothermal 
rese rvo i r  i n  the area. 

4.3.1 Procedure 

4.3.2 

4.3 .3  

The fo l lowing steps were used t o  prepare the Mogypsina 
s t ruc tu re  map. 

1. Coordination w i th  Dr.  C. 0. Durham on formation tops and 
f a u l t  cuts i n  wel ls i n  the area o f  i n te res t .  

2. Computation o f  a v e l o c i t y  funct ion using the sonic 
( v e l o c i t y )  log from the Union o f  C a l i f o r n i a  Sweet Lake 
Land and O i l  1, Sec. 7, 12S, 7W, Cameron Parish. 

3. Corre la t ion o f  the seisml’c data with the subsurface 
(wel l  l og )  data based on the v e l o c i t y  funct ion f o r  
time-depth re1 at ionship. 

4. I n te rp re ta t i on  o f  f a u l t i n g  based on seismic and 
subsurf ace data. 

5. Hand migrat ion o f  some of the seismic data for proper 
p o s i t i o n  i n  space. 

6. Conversion o f  Miogypsina seismic times t o  depth based on 
the v e l o c i t y  funct ion and contouring map. 

Geology 

Previous i n te rp re ta t i on  of t h i s  area by other workers 
indicated a compl icated f a u l t  system. Our combined 
geophysical/geological work shows t h a t  much of the 
s t ra t i g raph ic  th inn ing prev ious ly  in terpreted as f a u l t i n g  i s  
a c t u a l l y  due t o  th inn ing across a pa leo-st ructura l  high. 
Recognition o f  t h i s  simp1 i f  i e s  the s t ruc tu ra l  p i c t u r e  
tremendously. 

Ve loc i t y  Function 

The v e l o c i t y  values f o r  time-depth co r re la t i ons  are l i s t e d  
i n  Table 4. The v e l o c i t y  f unc t i on  for  these values i s  
p l o t t e d  on Figure 4-11 as i n t e r v a l  v e l o c i t y  vs. depth. The 
sharp decrease i n  i n t e r v a l  v e l o c i t y  with depth a t  8,840 f e e t  
marks the top o f  the geopressured i n t e r v a l .  Geological ly, 
t h i s  i s  associated the base of the massive Miocene sands and 
the top o f  the massive Anahuac shale. Below the log depth 

* 
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T a b l e  4 

(FROM BHCS LOG, UNION OF CALIFORNIA 
SIIEET LAKE LAND AND O I L  1 ) 

VELOCITY FUNCTION-- NORTH SWEET LAKE 

DEPTH 

3300 
3550 
3720 
3850 
4680 
5 100 
5400 
5740 
5900 
6010 
6240 
6670 
6880 
7600 
7970 
8350 
8700 
8980 
9350 
9880 

10100 
10350 
10700 
11000 
11880 
12200 

- 

12750 
13050 
13190 
13350 
13790 
14150 
14700 
14890 
15040 
15430 
16000 
16500 
17000 
17500 
18000 

TtlO -GIAY 
TI ME 

1 .ooo 
1.070 
1.116 
1 . 154 
1.370 
1.474 
1.550 
1.634 
1.674 
1.700 
1.756 
1.858 
1.906 
2 -070 
2.152 
2.234 
2.306 
2.364 
2.440 
2.556 
2.606 
2.664 
2.748 
2.8'18 
3.018 
3.092 
3.216 
3.282 
3.310 
3.346 
3.442 
3.512 
3.610 
3.648 
3.674 
3.752 
3.855 
3.944 
4.031 
4.116 
4.20 

AVERAGE 
VELOCITY 

6600 
6635 
6666 
6672 
6832 
6919 
6967 
7025 
7048 
7070 
7107 
7179 
7219 
7342 
7407 
7475 
7545 
7597 
7664 
7730 
7751 
7770 
7787 
7806 
7872 
789 1 
7929 
7952 
7969 
7979 
8012 
8058 
8144 
8163 
8187 
8224 
8300 
8367 
8434 
8503 
8571 

INTERVAL 
DEPTH 

1650 
3425 
3635 
3785 
4265 
4890 
5250 
5570 
5820 
5955 
6125 
6455 
6775 
7240 
7785 
8160 
8525 
8840 
9165 
9615 
9990 

10225 
10525 
10850 
11440 
12040 
12475 
12900 
13120 
13270 
13570 
13970 
14425 
14795 
14965 
15235 
15715 
16250 
16750 
17250 
17750 

INTERVAL 
T I  ME /TH I CKNESS 

.5/3coo 

.035/250 

.023 /?io . 01 9/130 

.108/830 

.052/420 
-038 /300 
.042/340 
.020/160 
.,013/110 
.028 /230 
.051/430 
.024/210 . 082 /720 
.041/370 
-041 /380 
.036 /3 50 . 029 /280 
.038/370 . 058/530 
.025/220 
.029/250 
.042/350 
.035/300 
.100/880 
.037/320 
.062/550 
.033/300 
.014/140 
.018/160 
. O M  /410 
.035 /360 
.049 /5 50 
.019/190 
.013/150 . 039 /390 
.051/570 . 044 /500 
.043/500 
.042/500 
-041 /SO0 

INTERVAL 
VELOCITY 

6600 
7 140 
7410 
6667 
7690 
8000 
7810 
8060 
7750 
8330 
8060 
8330 
8620 
8770 
8850 
9090 
9520 
9710 
9520 
9090 
8700 
8470 
8330 
8470 
8770 
8470 
8770 
9010 

10000 
8850 
9090 

10200 
11110 
10000 
11110 
10000 
11067 
11235 
11479 
11699 
11919 
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o f  15,500 (Table 4) time-depth re la t i onsh ips  were 
extrapolated using a .44 f t . / sec . / f t .  increase i n  v e l o c i t y  
w i th  depth. 

4.3.4 Migrat ion 

Only one o f  the seven l i n e s  was migrated. Fortunately, t h i s  
was the north-south l i n e  CJ (Figure 4-1) near the proposed 
locat ion.  For the most part,  d ips were not great enough t o  
ser ious ly  d i s t o r t  the map. However, i t  :vas cecesszry t o  
migrate the down-to-the-north f a u l t  on l i n e  CA, Sec, 7, 
T U S ,  R7W, some 1,400 f e e t  N 45' W because o f  dips. This 
migrat ion i s  shown on the Miogypsina s t ruc tu re  map (Figure 
4-1). The v e l o c i t y  funct ion used f o r  t h i s  migrat ion i s  the 
average l i n e  i n  Table 4. 

4.3.5 Geological -Geophysical I n t e r p r e t  a t  ion 

The Miogypsina s t ruc tu re  map shown i n  Figure 4-1 represents 
our geological-geophysical i n t e r p r e t a t i o n  o f  s t ruc tu re  a t  
the l e v e l  o f  the ob jec t i ve  geothermal reservo i r .  The 
proposed geothermal wel l  l oca t i on  shown on t h i s  map i s  i n  a 
graben between a large down-to-the-south f a u l t  on the no r th  
and a down-to-the-north f a u l t  on the south. For the most 
p a r t  the Miogypsina sand i n  t h i s  graben dips no r th  t o  
northwest around 17' from about 14,000 t o  18,000 feet .  The 
exception i s  southeast dips o f  10' t o  20' encountered i n  the 
Union o f  Ca l i f o rn ia  Sweet Lake Land and O i l  1 j u s t  above the 
Miogypsina sand.* The small " s p l i n t e r t t  f a u l t  i n  Sec 7, 7W, 
o f f  the l a rge r  down-to-the-north f a u l t  could account f o r  
these southeast dips by r o t a t i o n  between the two f a u l t s .  

4.4 CONCLUSIONS 

The Sweet Lake prospect has been confirmed as an excel lent  s i t e  f o r  
t e s t i n g  a geopressured-geothermal wel l .  ' Poros i t i es  and 
permeabi l i t ies  equal or  exceed the predicted values, and the Miogyp 
sand appears t o  be capable o f  producing 40,000 B/D. The actual 
temperature i s  a t  l eas t  as high as predicted, and may be as much as 
2O'F higher. 

The bottom-hole pressure i s  2,000 p s i  greater than expected. The 
pressure a t  the wellhead may thus be as much as 5,000 ps i .  
S a l i n i t i e s  are s t i l l  expected t o  be around 100,000 ppm. The 
methane content i s  estimated a t  35 cubic f e e t  per barrel ,  w i th  
approximately 30 cubic f e e t  recoverable. 

*The dipmeter l o g  i n  t h i s  wel l  was not run over the Miogypsina i n t e r v a l  
because o f  borehole condit ion. 
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The basin is bounded on the north and south by two faults which 
converge to the east and form a graben. The reservoir may, or may 
not, be limited on the west and northwest by a third fault. If 
this major third fault is present to the west-northwest, it should 
be possible to determine the limits of the reservoir within 10-20 
days. 



5.0 GENERAL SITE ACTIVTIES 

5.1 SITE PREPARATION 

The exis t ing road from Louisiana Highway 384 to  the turnaround 
(Figure 5-1) was graded and covered w i t h  6 inches of shell. The 
turnaround area, s i te  manager's t r a i l e r  location, was a1 so graded 
and covered w i t h  shell . This turnaround was used as  a staging and 
storage area during the site preparation and start-up operations. 
The s i te  manager's t r a i l e r  andla guard s ta t ion  were locatgd a t  the 
turnaround to  control access to  the site. T h i s  was par t icular ly  
necessary since a l l  drill c u t t i q s  and d r f l l i n g  f l u i d s  had b Sc 
hauled to a waste disposal s i te ,  a s  no reserve pits could be used 
a t  the site. The s t a t e  of Louisiana requires t h a t  the disposal of 
such material s must be closely monitored. 

The access road from the turnaround t o  the well s i te  was graded and 
covered w i t h  one layer of Dupont 3401, 4 ounce pervious NPAR. 
T h i s  material was then covered w i t h  12 inches of shell which was 
rol led and compacted pr ior  t o  placenfent of the boards. Due t o  the 
delays caused by unavailabil i ty of tubular goods, the shell road 
was used w i t h o u t  the board covering u n t i l  i t  was time for  r i g  
start-up operations. The board road was three ply consisting of a 
bottom ply l a id  14 f e e t  wide containing 17 mud boards. The second 
ply contained cross ties placed on 9 inch centers. The top ply 
contained 12 board runners set on vehicular track spacing. The 
f i rs t  two plys were used board lumber, and the top ply was new 
board lumber nailed w i t h  a m i n i m u m  o f  four 60P na i l s  per board. 

The test  well s i te  was approximately 250 f e e t  by 325 f e e t  i n  area. 
The areas of heavy t r a f f i c  were underlain w i t h  Dupont 3401 TYPAR, 
and covered w i t h  12 inches of she1 1 i These areas were covered w i t h  
three ply boarding, w i t h  the bottom ply l a i d  on 12 inch centers and 
the middle and top plys l a id  on 9 inch centers. In the area of the 
r i g  substructure a fourth ply l a id  on 9 inch centers was a l so  
used. A l l  the boards were 3 X 9 scant good hardwood. The two 
bottom plys were used lumber and the top ply and top two plys i n  
the area of the r i g  substructure were new boards. The top  layers 
were nailed w i t h  a m i n i m u m  of four 60P na i l s  per board. Prior t o  
laying the boards i n  the area of the r i g  substructure, ninety 12 
inche p i l i n g s  were driven w i t h  a diesel hammer t o  refusal and then 
cut off  a t  ground level. 

A ring levee was constructed around the turnaround area which was 
low enough t o  protect,  b u t  not in te r fe re  w i t h ,  framing operations. 
A three feet  h i g h  r ing  levee was then constructed along the north 
side of the board r u n  access road t o  the well s i t e ,  and then around 
the test well site. Subsequently the ring levee was also 
constructed around the disposal well site. The levee system and 
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5.3 

5.4 

5.5 

p a r a l l e l  d ra in  d i t c h  drained t o  a low point  from which excess water 
could be pumped i n t o  a l o c a l  d ra in  d i t c h  o r  picked up by vacuum 
t ruck  f o r  o f f - s i t e  disposal. The levee and d ra in  d i t c h  were con- 
structed t o  p ro tec t  the we l l  s i t e  from flooding, and t o  p ro tec t  the 
l oca l  farming operations from any possible contamination. One 
36" X 80' c u l v e r t  and two 15'' X 30' c u l v e r t s  w i t h  gates were con- 
s t ructed beneath the access road i n  order t o  f a c i l i t a t e  i r r i g a t i o n ,  
and not  i n t e r r u p t  the r i c e  farming operations. 

?io r e s w v e  p i t s  were ?IS?< i n  csmpliance w i t h  the lease x q u i r e -  
ments. Instead, d r i l l i n g  f l u i d s ,  sol ids, and excess surface water 
were hauled by t ruck  t o  a State o f  Louisiana approved disposal s i t e  
located nearby. 

TRAILERS 

The t r a i l e r s  at  the s i t e  were provided by the various f i rms  and 
agencies involved. These included the Magma Gulf  - Technadril s i t e  
manager's o f f i c e  t r a i l e r  located at  the turnaround access gate, the 
Magma Gulf - Technadril company t r a i l e r  a t  the wel l  s i t e ,  the t o o l  
pusher's t r a i l e r ,  the mud engineer's t r a i l e r ,  the mud-logger's 
t r a i l e r ,  and t r a i l e r s  fo r  the d r i l l i n g  crew. Upon completion o f  
d r i l l i n g  operations the t r a i l e r s  used during t h i s  phase were 
removed from the locat ion.  The s i t e  manager's o f f i c e  t r a i l e r  was 
moved from the turnaround t o  the t e s t  wel l  s i t e  and the turnaround 
area returned t o  the surface lessee. 

COMMUN I CATION S 

A telephone l i n e  was i n s t a l l e d  t o  the s i t e  manager's t r a i l e r ,  and 
l i n e s  were run t o  the wel l  s i t e  f o r  telephone i n s t a l l a t i o n s  i n  the 
MG-T company t r a i l e r  and the t o o l  pusher's t r a i l e r .  An intercom 
system was avai lab le for  communications between the company 
t r a i l e r ,  t he  t o o l  pusher's t r a i l e r ,  the mud-logger's t r a i l e r  and 
t h e  r i g  f l o o r .  

POWER * 

A power l i n e  from Jefferson Davis REA was provided t o  the s i t e  
manager's t r a i l e r .  Addi t ional  power was provided by the rig 
generators. 

WATER SUPPLY 

Water supply wel ls  were d r i l l e d  for  the t e s t  wel l  and disposal 
wel l .  The supply we l l  f o r  the disposal wel l  was subsequently 
capped and abandoned according t o  State o f  Louisiana Department o f  
conservation ru les.  The water supply wel l  a t  the t e s t  wel l  s i t e  i s  
being used for water needed during the t e s t i n g  phase o f  operations. 
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5.6 SANITATION 

A 500 gal lon sheet s t ee l ,  tar-coated sept ic  t a n k  and PVC pipe were 
instal led on the n o r t h  side of the turnaround and connected t o  the 
s i t e  manager's t r a i l e r .  A septic t a n k  system was also instal led on 
the west side of the t e s t  well s i t e .  

5.7 SITE CLEAN UP AND RESTORATION 

A t  the termination of the d r i l l i n g  and ccnpletion phzst, t he  
turnaround area.was returned to  the surface lessee, the guard house 
removed, and on-si te  materi a1 s associ ated w i t h  the d r i l l  i n g  
operations are being processed - salvaged or so ld .  All reusable 
d r i l l i n g  f l u i d  has been sold. Water wells n o t  needed for the 
tes t ing  phase have been capped according t o  s t a t e  law. Excess 
boards and shell  not required for the s i t e  d u r i n g  tes t ing  are being 
salvaged. , 



6.0 OCCUPATIONAL SAFETY AND HEALTH 

6.1 

6.2 

6.3 

6.4 

6.5 

GENERAL 

A l l  d r i l l i n g  operations and other s i t e  a c t i v i t i e s  were conducted i n  
accordance w i th  standards o f  the Occupational Safety and Health Act 
o f  1970 (OSHA). 

A l l  p a r t i c i p a t i n g  organizations were responsible f o r  the heal th  and 
sa fe ty  o f  t h e i r  own personnel and for conducting a l l  a c t i v i t i e s  i n  
accordance w i t h  procedures t h a t  assured: 

6.1.1 A safe and hea l th fu l  environment f o r  the employees. 

6.1.2 Control and minimization o f  hazards t o  the pub l i c  and t o  
- personnel o f  other par t ic ipants .  

6.1.3 Minimization o f  accidental damage or  loss o f  equipment, 
mater i  a1 s, and property. 

SITE ACCESS 

Because o f  the hazardous nature o f  geopressured-geothermal w e l l  
d r i l l i n g  and t e s t i n g  operations, ffi-T con t ro l l ed  access t o  the t e s t  
s i t e  and arranged a l l  v i s i t s  o f  nonproject personnel. 

F IRE PROTECTION 

Hand operated f i r e  ext inguishers f o r  the d r i l l i n g  r i q  and other  
surface equipment were provided. Extinguishers were avai lab le for  
con t ro l  o f  Class A, B, and C f i r e s .  

INDUSTRIAL HYGIENE 

Potable water and chemical o r  standard t o i l e t s  were provided at  a l l  
areas where personnel were stat ioned on a f u l l - t i m e  basis. The 
chemical t o i l e t s  were serviced on a regular  basis. Sol id  wastes 
were disposed o f  appropriately. 

SAFETY HAZARDS 

6.5.1 Hydroaen Sul f ide 

Normal precautions were taken by placing H2S detectors i n  
the  d r i l l i n g  f l u i d  container areas and monitoring them w i t h  
the  mud logging u n i t .  



6-2 

6.5.2 BLOWOUTS 

Procedures to control, blowouts were formulated in the 
drilling plan as follows: 

Should a severe "we11 kick" develop, the Hydril will be 
closed and the choke line opened. Circulation will continue 
while slowly increasing the weight o f  the drilling fluid. 
After sufficient weight material has been added, the Hydril 
will be opened. Circulation will continue for a length o f  
time necessary to completely stabilize the mud at the new 
weight. The pump will be shut down and the well observed. 
If the drilling fluid is stable, normal operations will be 
continued. 

During the course of the well killing procedure with the 
Hydril closed, the drill pipe will periodically be moved to 
lessen the chance of the drill pipe becoming stuck in the 
hole. Should be Hydril fail, the upper preventer will be 
closed and circulation continued with the drill pipe in 
place. 

Although a problem with a well kick did occur, and 
apparently an underground blowout did take place, no 
problems. regarding the safety of personnel occured at the 
surface. The problem was resolved and drilling operations 
ultimately resumed without further problems. 



7.0 TEST WELL - DRILLING AND COMPLETION 

7.1 INTRODUCTION 

On August 16, 1980, Resource D r i l l i n g  Company's Rig No. 12 began 
moving on l oca t i on  a t  the Sweet Lake s i t e .  Rigging up was com- 
pleted, and on August 19, began d r i v i n g  the 30" conductor casing t o  
126' below ground level .  The flow l i n e s  were nippled up and the 
wel l  was spudded on August 22, 1980. 

7.2 INTERVAL TO 20" CASING POINT 

The 24" ho le i n t e r v a l  t o  835' was d r i l l e d  i n  2 days using a Magco- 
gel mud which was gradual ly increased from 8.7 t o  9.4 lb. /gal .  A t  
550' the hole was c i r c u l a t e d  clean due t o  an excess so l i ds  con t ro l  
problem. A t  835' the hole was logged with 4 arm 60" cal ipers,  and 
then c i r c u l a t e d  and condit ioned preparatory t o  running the 20" 
casing. 

Thir teen j o i n t s  o f  20" 133 l b .  K-55"B.T.C. and 9 j o i n t s  o f  20" 169 
lb .  K-55 B.T.C. were then run t o  824'. The casing was cemented 
with 750 sacks of Class "H" p lus 35% s i l i c a  f l ou r  p lus  3% CaC12, 
13.4 lb./gal.  cement f o r  the t a i l  s lur ry ,  and 1650 sacks o f  l i g h t -  
weight plus 35% s i l i c a  f l ou r  plus 3% sal t ,  13.4 lb /ga l .  cement f o r  
the lead s lu r r y .  Two hundred s i x t y - f i ve  sacks were returned t o  the 
surface. The cement was set i n  5 hours and then the 30" and 20" 
casing were cut.  The 20" 3000 lb.  FMC OCT casing head was welded 
and then tested t o  1250 p s i  f o r  30 minutes. The 20" 3000 lb .  
spacer spool, 20" 3000 lb .  X 20" 2000 lb .  double studded adapter, 
2-4" valves, 20" 2000 lb .  spacer spool w i th  2-4" valve out le ts ,  and 
the 20" 2000 lb .  H y d r i l  were nippled up. The 20" H y d r i l  BOP'S were 
nippled up, and the 20" casing and BOP'S were tested t o  1000 ps i  
f o r  30 minutes. The cement and f l o a t  c o l l a r  were then d r i l l e d  out. 

7.3 INTERVAL TO 13 3/8" CASING POINT 

The 17 1/2" ho le t o  4050' was d r i l l e d  i n  3 days w i t h  a 9.2 l b . /  
gal.  Magcogel and caust ic  mud. A br idge was reamed from 1,485' t o  
1,490'; and the hole then d r i l l e d  t o  4,050'. A gyro survey was r u n  
w i t h  a 3/4' dev iat ion a t  3,500'. A 4 arm c a l i p e r  was run from 
4,046' t o  826', and the hole was then c i r c u l a t e d  and condit ioned 
preparatory t o  runninq casing. Fo r t y - f i ve  j o i n t s  o f  13 3/8" 72 
i b .  L-80 B.T.C. c js ing,  a f l o z t  shoe ana f l o a t  coliar, afid 59 
j o i n t s  of 13 3/8" 72 lb .  N-80 B.T.C. casing were run t o  4,050'. 
The hole was c i r c u l a t e d  and cleaned w i t h  1000 bb l .  o f  SAM-5 10 
lb./gal.  chemical wash. The casing was cemented w i th  5000 sacks o f  
h igh temperature, low dens i t y  cement p lus  1.7% Halad 22A, 1/4 lb. /  
sack Kwik Seal, t a i l e d  by 475 sacks o f  Class "H" p lus 40% s i l i c a  



7-2 

f l o u r  p lus 0.75% CFR-2, 16.3 lb./gal.  cement. The casing was ce- 
mented t o  the surface w i t h  887 sacks returned. The 13 3/8" casing 
was hung w i th  200,000 lb .  on OCT Type C-29 s l i p s  and then cut. The 
13 5/8" 5000 lb .  X 20" 3000 lb .  OCT C-22 casing head was tested t o  
1,400 p s i  f o r  30 minutes. The 13 5/8" Type U 10,000 lb .  BOP'S were 
n ipp led up. The BOP'S, p ipe  rams H y d r i l  and valves were a l l  pres- 
sure tested. Leaks were noted and repaired, and preparations were 
made t o  d r i l l  out  the. cement. The cement and f l o a t  shoe were 
d r i l l e d ,  and a leak-off t e s t  t o  14.0 lb. /gal .  mud weight equivalent 
Has made. 

7.4 INTERVAL TO 9 5/8" CASING POINT 

The 12 1/4" ho le t o  10,230' was d r i l l e d  i n  16 days with no prob- 
lems. The mud weight was gradual ly  increased from 9.0 lb./gal.  t o  
approximately 10.0 lb . /ga l  . u n t i l  a depth of 10,102' was reached. 
A t  t h i s  p o i n t  the mud weight was Sapidly increased t o  11.2 lb./  
gal., and then t o  13.1 lb./gal. a t  10,221'. Refer t o  the  Magcobar 
mud r e p o r t  f o r  a de ta i l ed  review o f  the mud cha rac te r i s t i cs .  The 
hole was then c i r c u l a t e d  and condi t ioned preparatory t o  logging. 
Schl umberger ran Dual Induction, Formation Density, Gamma Ray, 
Neutron, Sonic, and Dipmeter logs. Twenty-four s idewal l  cores were 
attempted across the geopressured t r a n s i t i o n  zone w i t h  16 cores 
recovered. Bottoms up were c i r c u l a t e d  and 40 u n i t s  o f  gas were 
recorded. The hole was then c i r c u l a t e d  preparatory t o  running 
casing. 

Eight j o i n t s  o f  9 5/8" P-110 47 lb . / f t . ,  and 225 j o i n t s  of 9 5/8" 
N-80 47 l b . / f t .  casing were run t o  10,230', and the hole was then 
c i r cu la ted .  The 9 5/8" casing was then cemented with 900 sacks of 
Class "H" cement p lus 40% s i l i c a  f l o u r ,  p lus 0.25% CFR-2 plus 0.1% 
HR5, fo l lowed by 400 sacks o f  Class "Htl, p l u s  40% s i l i c a  f l o u r ,  
p l u s  0.4% Halad 22-A 0.75% CFR-2, p lus 0.25% HR12. There were 100% 
re tu rns  throughout the  cementing job. The p l u g  d i d  n o t  bump, and 
there were 6 bbl  . over displaced. The cement was a1 lowed t o  set up 
f o r  16 1/2 hours, and then the  p ipe was pul led.  The p ipe  s l ipped 
and the cement was allowed t o  set another 6 hours. A temperature 
survey was run  with the cement top  determined a t  approximately 
6,400'. The 9 5/8" casing was then pu l l ed  t o  810,000 lb.  and 
stretched 54". The 13 5/8" 5000 
X 11" 10,000 OCT C-22 casing head was nippled up ana tested co 
3,500 ps i .  A gyro survey was run  f r m  11,007' t o  3,987' w i t h  a 
ho r i zon ta l  displacement equal t o  51.33' at N39' 18'W. 

The s l i p s  were set  a t  735,000 l b .  

The 13 5/8" BOP rams, valves, and K e l l y  valves were tested t o  5,000 
ps i .  The annular BOP was tested t o  3,500 ps i ,  and the  9 5/8" 
casing tested t o  1,500 ps i .  Hard cement was then d r i l l e d  from 
10,012' t o  10,070'. Hard cement and 10' of formation was then 
d r i l l e d  t o  10,240', and the casing shoe tested t o  1,500 ps i .  A 
leak-off t e s t  w i t h  14.0 lb. /gal .  mud equivalent t o  16.8 lb . /ga l .  
tested O.K. 
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7.5 INTERVAL TO 7 5/8" CASING POINT 

While d r i l l i n g  the 8 1/2" hole t o  the  7 5/8" casing p o i n t  unstable 
ho le condi t ions resu l ted  i n  the d r i l l  b i t  being stuck a t  13,556'. 
Af ter  washover and f i sh ing  operations, the hole was plugged back at  
11,015'. A random s idet rack was then s ta r ted  a t  10,645'. 

A f t e r  s e t t i n g  the  9 5/8" casing the hole was dr i l led t o  11,155' w i t h  
13.8 lb./gal.  mud gradual ly  increased t o  14.5 lb./gal. A t  11,155' 
851 u n i t s  o f  t r i p  gas were recorded. D r i l l i n g  continued t o  11,337' 
and the BOP's, rams, valves aqd K e l l y  cock were testzd t o  5,000 
ps i .  The H y d r i l  was tested t o  3,500 ps i .  A d r i l l i n g  break was 
noted a t  11,728' t o  11,732'. A d i r e c t i o n a l  survey was run at  
11,987' and the  instrument was l o s t  i n  the  hole. The d r i l l  p i p e  
was r a b i t t e d  and junk d r i l l e d  from 11,960' t o  11,987'. D r i l l i n g  
continued t o  12,280' where the  BOP's, rams, and valves were tested 
t o  5,000 ps i .  The annular BOP was tested t o  3,500 ps i .  D r i l l i n g  
continued t o  12,460' where a survey was attempted at  12,457'. The 
survey was misrun and d r i l l i n g  continued t o  12,064', where another 

. survey was run. A Tr i -State Concave m i l l  and 2-7" boot were r u n  
i n t o  the hole and junk m i l l e d  from 12,604' t o  12,607'. D r i l l i n g  
continued t o  12,872', and the  hole was reamed from 12,800' t o  
12,872'. 

D r i l l i n g  continued w i th  a d r i l l i n g  break at  12,808' t o  12,894'. 
Some s l i g h t  movement was noted, and the hole was c i r c u l a t e d  and mud 
weight increased t o  15.3 lb./gal. Maximum gas was recorded at  
1,080 uni ts ,  w i t h  background gas a t  280 un i t s .  The mud weight was 

. increased t o  15.5 lb./gal., and the background gas dropped t o  19 
un i t s .  D r i l l i n g  continued t o  13,126', where 10 stands o f  p ipe were 
p u l l e d  and the hole was not tak ing mud. Bottoms up were c i r c u l a t e d  
w i t h  excessive l a rge  c u t t i n g s  and 440 u n i t s  o f  gas. The 15.6 
lb./gal.  mud weight was cut  t o  14.2 lb./gal.  The gas was 
c i r c u l a t e d  out o f  t he  hole and the d r i l l  p ipe was pul led.  The 
BOP'S were tested t o  5,000 psi ,  and the H y d r i l  tested t o  3,500 
ps i .  Went i n  the hole and washed from 13,050' t o  13,126', and 
d r i l l e d  t o  13,140'. The hole was c i r c u l a t e d  t o  c lea r  bottoms up.' 
Maximum gas was recorded a t  1,400 uni ts ,  w i t h  12,900 C12. 

D r i l l i n g  continued t o  13,273' where c i r c u l a t i o n  w i t h  15.8 lb . /ga l .  
.I;ud ;gas 10s:. Circuiacicn presslire ',/as r'eGliCOd 2t'-,2mpr. to 
regain c i r c u l a t i o n .  The annulus stayed f u l l .  Three stanas of p ipe  
were pul led, but the hole stayed f u l l .  The p ipe was slugged twice, 
and 33 stands o f  p ipe were pu l l ed  s lowly  back i n t o  the 9 5/8" 
casing. C i r c u l a t i o n  was attempted at  10,230' f o r  10 minutes, but 
re tu rns  were l o s t .  The mud weight was c u t  ,from 15.8 lb. /gal .  t o  
15.6 lb./gal., and waited for the hole t o  heal. The hole was 
allowed t o  heal f o r  5 1/2 hours and then c i r c u l a t i o n  was resumed 
slowly. Bottoms up at 10,230' were c i r c u l a t e d  w i th  43 u n i t s  o f  
gas. Went back i n  the hole w i t h  18 stands o f  p ipe and c i r c u l a t e d  
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bottoms up at  11,964'. There were excessive shale c u t t i n g s  and 472 
u n i t s  o f  gas. Went i n  the hole with 10 stands o f  pipe, and again 
c i r c u l a t e d  bottoms up with less shale and 294 u n i t s  o f  gas. Went 
i n  hole with 1 stand o f  p ipe and s ta r ted  t o  take weight. The hole 
was reamed t o  13,273', with some excess shale noted, and 199 u n i t s  
o f  gas recorded. The hole was then d r i l l e d  t o  13,335' w i t h  on l y  16 
u n i t s  o f  gas recorded. The hole was then d r i l l e d  t o  13,554' w i th  
15.6 lb./gal. mud with no f u r t h e r  problems. 

A t  t h i s  point ,  13,554', a 20 stand short  t r f p  was mads t o  11,700' 
i n  order: t o  pressure t e s t  the hole. The wel l  s tar ted t o  swab i n  
with 15.6 lb./gal.  mud. The b i t  was lowered back t o  bottom and 
d r i l l e d - t o  13,556'. For over h a l f  an hour 15.8 lb./gal. mud was 
c i rcu la ted,  and then the w e l l  s ta r ted  f lowing. The Cameron annular 
BOP was closed w i th  800 ps i  on the casing and 50 p s i  on the d r i l l  
pipe, and the we l l  was c i r c u l a t e d  through the choke. The 13 3/8" 
Cameron annular BOP s tar ted leaking. The rams were closed and the 
w e l l  k i l l e d .  The mud was c u t  t o  8.5 lb./gal. with gas and 27,000 
C12. The rams were opened and c i r c u l a t i o n  was attempted, but the 
p ipe was stuck. A Schlumberger temperature survey was run from the  
surface t o  13,550'. A CBL-VDL-GR log  was run from 13,527' t o  
10,000', and a second temperature survey was run  from 13,530' t o  
9,000'. The b i t  appeared t o  be stuck at  13,520'. Mud was pumped 
through the  d r i l l  p ipe f o r  h a l f  an hour a t  650 lb .  a t  20 strokes 
per minute, and a t  1,050 lb.  at  28 strokes per minute. The 
formation broke down a t  1,250 ps i .  

A . 1  13/16'' junk shot was run t o  13,531' and f i r e d  t o  remove the b i t  
j e t s .  The d r i l l  s t r i n g  was then cemented with 530 sacks o f  Class 
"H" p lus  0.75% CFR-2, p lus  0.7% HR-12 s l u r r y  w i t h  a dens i t y  o f  16.4 
lb./gal.  The annulus s tar ted t o  f low 30 minutes a f t e r  p lac ing the 
cement, and a f t e r  12 hours pressure increased t o  400 p s i  on the  
d r i l l  p ipe and t o  210 ps i  on the annulus. The pressure on the 
d r i l l  p ipe was b led t o  0 psi,  and a f t e r  6 hours the pressure on the  
annulus increased t o  300 ps i .  

Another temperature survey was run from 12,924' t o  8,000' and a 
CBL-VDL-GR l o g  was run from 13,500' t o  8,000'. * 

A 5'' d r i l l  p ipe was hung on the rams and the Cameron Type 0 anflulus 
BOP rubber was changed. A Gyro d i r e c t i o n a l  survey was run, and the 
temperature l o g  was rerun from 10,530' t o  8,000'. A Dialog s t r i n g  
shot and f ree po in t  i nd i ca to r  were run. A comparison of the logs 
and f r e e  po in t  i nd i ca to r  showed the p ipe stuck a t  11,000' and free 
a t  10,472'. An attempt was made t o  back o f f  at  10,170' but the 
s t r i n g  shot f a i l e d  t o  f i r e .  The s t r i n g  shot was rerun and the 
annulus s ta r ted  flowing. The wel l  was shut i n  and the annulus 
pressure increased t o  100 p s i .  The d r i l l  p ipe was pressured t o ,  
1,500 p s i  and 1 bbl .  of f l u i d  was in jec ted  a t  a 1 bbl./min. ra te,  

L.- 
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The pressure decl ined t o  520 p s i  on the d r i l l  pipe and increased t o  
210 p s i  on the casing, A go p lug was set i n  t h e  d r i l l  c o l l a r  a t  
12,900' and the 5" d r i l l  pipe was perforated fromh12,520 t o  12,591' 
w i th  f i v e  0.33'' holes using a 2 1/8" Hyperjet gun. The wel l  was 
then c i r c u l a t e d  a t  1 bbl./min. a t  2,500 psi,  w i th  some f l ow  from 
the annulus. The 5'' d r i l l  p ipe was again perforated from 12,585' 
t o  12,586' with f i v e  0.33'' holes using a 2 1/8" Hyperjet gun. The 
wel l  was c i r c u l a t e d  f o r  1 hour at  a 1 1/2 bbl  ./min. rate.  

Th2 pipe was worked f o r  1 hour attemptin? t o  re -es tab l i sh  
c i r c u l a t i o n ,  and the pipe parted a t  4,712': The wel l  s tar ted t o  
f l ow  and i t  was shut i n  w i t h  160 p s i  on the casing. F i f t y  stands 
of pipe were chained out o f  the hole. Went back i n  the hole slowly 
whi le  t i gh ten ing  each t o o l  j o i n t  and screwed i n t o  the f i s h  a t  
4,712'. 

A f r e e  po in t  i nd i ca to r  was run and showed the pipe stuck at  9,350' 
i ns ide  the  9 5/8" casing. A second f r e e  p o i n t  i nd i ca to r  was run  
w i t h  the same r e s u l t s .  

The d r i l l  p ipe was perforated at  10,120' with 2 misf i res,  and 
c i r c u l a t i o n  was attempted w i th  no resu l t s .  The d r i l l  p ipe was then 
perforated a t  9,350', but ' c i r c u l a t i o n  s t i l l  could not be 
established. The d r i l l  p ipe was then p u l l e d  t o  320,000 lb .  t o  
9,290' before the f i s h  came f r e e  and c i r c u l a t i o n  was established. 
the hole was c i r c u l a t e d  and the mud conditioned' and c u t  from 15.1 
lb./gal.  t o  14.0 lb./gal. t o  stop mud loss. Four hundred b a r r e l s  
o f  s a l t  water and contaminated mud were recovered from the casing. 
While p u l l i n g  the f i s h  out o f  the hole the master drum c lu t ch  
cracked which necessitated a 48 hour delay before f i n i s h i n g  p u l l i n g  
out of the hole. 

The hole was then re-entered w i th  f i s h i n g  t o o l s  t o  wash out around 
the stuck d r i l l  pipe. The p ipe was washed over t o  9,930' and t h e  

I i hole c i rcu la ted.  The d r i l l  pipe was screwed i n t o  a t  9,354'. A 
I f ree p o i n t  i nd i ca to r  and c o l l a r  l oca to r  w i t h  s t r i n g  shot was run  

and the pipe was backed o f f  at  10,147'. The hole was then 
1 c i r c u l a t e d  t o  10,147' and 27 j o i n t s  o f  d r i l l  p ipe and 2 damaged 
I j o i n t s  w i th  per forat ions were recovered. 

The t iOP's,  ram, vaives were then tested Ssrcre .;3ing saacic i n  
the hole w i t h  the  7 5/8" wash pipe f i s h i n g  assembly. The pipe was 
then rotated and washed t o  10,215', and then slowly washed and 
ro ta ted  w i t h  some torque problems from 10,215' t o  10,234'. 

While washing over the  f i s h  a t  10,235' the w e l l  s ta r ted  f lowing. 
The d r i l l  pipe was shut i n  w i th  100 psi, and the casing w i th  260 
ps i .  The mud weight was increased from 14.1 lb./gal.  t o  15.1 
lb. /gal .  The shut i n  pressure increased t o  800 ps i  on the d r i l l  
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p i p e  and ,900 p s i  on the casing. The wel l  was then c i r c u l a t e d  for 2 
hours through the choke whi le  washing over the f i s h  from 10,235' t o  
10,363'. The c i r c u l a t e d  mud was cut  from 15.6 lb./gal. t o  15.3 
lb. /gal .  w i th  360 u n i t s  o f  gas. Continued washing over the f i s h  
from 10,363' t o  10,521' whi le increasing the mud weight back t o  
15.6 lb./gal.  The mud was condit ioned and the  hole c i r c u l a t e d  
whi le  backing o f f  the f i s h . .  The hole was c i r c u l a t e d  clean and the 
f i s h  re-engaged. A f r e e  p o i n t  and s t r i n g  shot were run  which 
showed the pipe f r e e  a t  11,000' i n  torque and f r e e  at 12,000' i n  
tension. The 5'' d r i l l  p ipe was backed o f f  'at  11,015'. The f i sh  
and wash pipe were pu l l ed  back i n t o  the 9 5/8" casing and then 
pu l l ed  out o f  t he  hole. The 5'' d r i l l  p ipe was s t r ipped from t h e  
7 5/8" wash pipe. Open-ended 5'' d r i l l  pipe was lowered t o  8,000', 
the hole c i rcu la ted,  and then lowered t o  11,008'. The c i r c u l a t e d  
mud was cut  t o  13.4 lb./gal. w i th  4,200 u n i t s  o f  gas and 30,000 
ppm. C12. An open hole p lug  was se t  a t  11,015' on top of t h e  
f i s h .  The plug was set w i th  110 sacks o f  Class "H" plus 40% s i l i c a  
f l o u r ,  p lus  3/4% CFR-2, p lus  0.1% HR5, 

The hole was then reamed from 10,550' t o  10,579' and cement d r i l l e d  
from 10,579' t o  10,602'. The hole was c i r c u l a t e d  with the mud cut  
t o  13.2 lb./gal. w i t h  3,600 u n i t s  o f  gas. The p ipe was pu l l ed  t o  
10,200' and a leak-of f  t e s t  was made a t  the casing shoe. The shoe 
and formation tested t o  16.8 lb./gal. equivalent. Schlumberger ran  
a borehole geometry l og  f r o m  10,608' t o  10,234'. 

7.6 SIDETRACKED INTERVAL TO 7 5/8" CASING POINT 

On November 11, 1980, a random sidetrack was begun by d r j l l i n g  with 
a Dynadri l  from 10,645' t o  10,725'. A survey showed a dev iat ion of 
1 3/4' at 10,523'. An 8 l /Y b i t  was then used t o  d r i l l  t o  
10,812'. A survey was run  and the format ion tested a t  10,800' t o  
16.8 lb./gal:  equivalent. The BOP'S, rams, and a l l  valves were 
tested t o  5,000 psi ,  and the  H y d r i l  tested t o  3,500 psi .  The ho le  
was then d r i l l e d  t o  11,891' wi th  pe r iod i c  surveys t o  check hole 
i n c l  i nat  i ons. 

The bottom-hole assembly and a l l  surface equipment were checked and 
tested, and the hole d r i l l e d  t o  12,203'. The hole was c i r c u l a t e d  
and the mud weight ra i sed  t o  15.4 Ib. /gal .  The bole was then 
d r i l l e d  t o  12,614, bottoms up.were ci rculated, and a leak-off t e s t  
t o  an equivalent o f  16.5 lb./gal. was made. The hole was then 
d r i l l e d  t o  12,723' where the pipe became stuck b r i e f l y .  The hole 
was c i r c u l a t e d  and 10 stands were p u l l e d  slowly, and then rerun t o  
the bottom. The formation was tested t o  16.8 15./gal. mud weight 
equivalent. The hole was then reamed from 12,164' t o  12,723', and 
d r i l l e d  t o  1,?,894'. The mud was c i r c u l a t e d  and the d r i l l  pipe 
pu l l ed  out  o f  t he  hole. The d i r e c t i o n a i  survey showed. a 4' 
deviat ion.  The surface equipment was checked and a new b i t  was 
lowered i n t o  the hole. 
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The hole was s lowly  reamed from 12,804' t o  12,894', and d r i l l e d  t o  
13,077'. The hole was d r i l l e d  t o  13*115'*  and c i r c u l a t e d  clean. 
D r i l l i n g  continued t o  13,550', the hole c i r c u l a t e d  and a l eak -o f f  
t e s t  t o  16.8 lb./gal.  mud wei'ght equivalent was performed. The 
p ipe was pu l l ed  t o  inspect the bottom-hole assembly and then run 
back i n  t h e  hole, wiping the  key seats from 10,230' t o  13,550'. 
The hole was reamed from 13,490' t o  13,550'. The hole was then 
d r i l l e d  t o  13,680', where a t r i p  was made t o  change the s t a b i l i z e r  
pos i t ions.  Deviat ion a t  t h i s  po in t  was 6 3/4'. The b i t  was 
lowered back t o  bottom and c i r c u l a t i o n  was l o s t  whi le  d r i l l i n 9  a t  
13,687'. The b i t  was pu l l ed  w i th  the hole swabbing. C i r cu la t i on  
was attempted a t  10,200' and 9,700' w i t h  approximately 25% 
re turns.  'The wel l  was observed f o r  4 hours t o  l e t  it heal and the 
b i t  was ra i sed  t o  7,860'. The hole continued t o  swab and the b i t  
was ra i sed  t o  3,300'. Ci rcu la t i on  was establ ished and the mud 
conditioned. The b i t  was then lowered, stopping t o  c i r c u l a t e  and 
cond i t i on  the mud at  4,300'; 5,700'; 7,500'; 10,200'; 11,576'; and 
12,952'. 

D r i l l i n g  was continued t o  14,146', w i t h  a d r i l l i n g  break a t  
13,858'. The surface equipment was tested and the hole d r i l l e d  t o  
14,480'. The b i t  was changed and the  hole surveyed. The survey 
was rhisrun. The hole was then d r i l l e d  t o  14,725', and reamed from 
14,591' t o  14,651'. The hole was then d r i l l e d  t o  14,856' where a 
t r i p  was made t o  change the b i t  and t e s t  the surface equipment. 
T r i p  gas was 150 un i t s .  The top  o f  t he  Cmer ina I1 sand was noted 
a t  14,856'. 

D r i l l i n g  continued t o  15,065', wi th  the f i r s t  appearance of the 
m i c r o f o s s i l  Miogypsina a t  14,958'. The hole was c i r c u l a t e d  and 
condi t ioned preparatory t o  logging. The top o f  the Miogyp sand was 
a t  approximately 15,065'. 

Schlumberger ran ISF-Sonic, CNL-FDC-GR, and Dipmeter logs. 
For ty-e ight  sidewall  cores were attempted from 12,875' t o  15,065'. 
Forty-two were recovered, data from 26 was retr ieved, and 6 cores 
were l o s t  i n  the hole. A McCullough c a l i p e r  l og  was run on the 9 

. 5/8" casing. A t r i p  was made t o  10,200' and then t o  15,065' t o  
c i r c u l a t e .  

39 16. SFJ casing was run  t o  15,065'. The casing was cemented w i t h  
1,600 sacks TCH w i th  3% KC1, plus 0.6% HA 22A, plus 1% CFR-2, p lus 
0.27% D-AIR, p lus  8% HR-12 a t  a s l u r r y  densi ty  o f  17.0 lb./gal , , 
w i t h  20 bbl,  ahead and 5 bbl. behind. The plug was displaced down 
w i t h  mud. There were 60% re tu rns  at 5 bbl./min. a f t e r  the cement 
s ta r ted  across the formation. The plug was bumped wi th  2,000 psi ,  
and excess cement, 10 bbl .  o f  good cement, was reversed out. 

Deviat ion a t  15,065' was 8 1/2'. 

The 2ipe rzns W ~ Y Z  c>a:19:d t3 C ~ S : I ; $  !'zqj :;;d 251 f o f ~ t :  of 7 S!si' 
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The casing rams were changed t o  pipe rams, and a RTTS tool  was run  
i n  the hole t o  9,628' t o  test  the l i ne r  t o p  t o  an 18.1 lb./gal. 
equivalent. The estimated pump-in rate was 2 bbl. /min. at 1,300 
psi. One hundred f i f t y  sacks of Class "H" w i t h  20% s i l i c a  f lour ,  
p l u s  20% Oklahoma No. 1, 1% CFR-2, p lus  0.27% 0-AIR, plus 0.2% HR-5 
were squeezed a t  a s lur ry  density of 16.4 lb./gal. 

After 12 hours a 4 3/4" d r i l l  co l l a r  assembly was lowered t o  t a g  
the cement top  at  9,750'. The cement was dr i l led  from 9,750' t o  
9,814', and the 1 iner t o p  tested t o  2,000 p s i .  The 1 iner leaked, 
and a RTTS tool  was set at  9,585' and tested the liner top t o  2,000 
psi. The tes t  was O.K., and a d i f fe ren t ia l  test of 1,500 psi was 
also O.K. The RTTS tool was t h e n  pulled. 

The d r i l l  pipe rams were changed t o  3 1/2", *and the BOP'S tested t o  
5,000 psi. The Hydril was tested t o  3,500 psi. The l i ne r  top was 
cleaned off at  9,814'. 

Five inch d r i l l  pipe was then run i n  the hole t o  the f loa t  co l la r  
a t  14,980'. The f l o a t  co l la r ,  84' of cement, the f l o a t  shoe, and 
5 '  o f  formation were drilled t o  15,070'. The casing shoe was 
tes ted t o  17.0 lb./gal. equivalent and the p i p e  was pulled for  a 
new b i t .  

INTERVAL TO 5 112" LINER POINT (TOTAL DEPTH) 

A 6 1/2" 533F b i t  was lowered t o  bottom and d r i l l i ng  continued to  
15,144' when the pressure dropped on the d r i l l  pipe. The pipe was 
pulled t o  check for washouts, and the b i t  was found t o  be washed 
out i n  the shanks. 

The Schlumberger RFT tool was run w i t h  a pressure d i f fe ren t ia l  of 1 
lb. /gal .  or 800 p s i .  Pressure i n  the sand at  15,144' was indicated 
a t  11,990 psi. 

A j u n k  mill and tandem boot baskets were r u n  i n  the  hole and t h e  
hole reamed from 15,065' to  15,144'. The hole was conditioned and 
the mud weight cut from 16.2 t o  15.7 lb. /gal .  J u n k  removed from 
the hole appeared t o  be pieces of the sidewall core bul le ts  and the 
6 1/2" b i t  which had been washed ou t .  

After fur ther  conditioning the hole a 4 1/8" X 2 1/8", 60' core 
barrel was run  into the hole. The diamond b i t  was a 6" X 2 1/8" 
type MC-20. The hole was cored from 15,144' t o  15,185' when'the 
core barrel jammed. The core was pulled a f t e r  coring 41' of 
section with 36' of recovery. 

A 6 1/2" M44SF b i t  was lowered t o  15,144' and a 6" r a t  hole was 
reamed t o  15,182'. The 6'' b i t  was pulled and the second core 
barrel was lowered. The hole was cored from 15,185' t o  15,204' 
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when the ba r re l  again jammed. When the diamond b i t  was removed 
there was evidence o f  junk on top o f  t he  b i t ,  bu t  there was no 
damage t o  the b i t .  Nineteen f e e t  o f  sect ion was cored w i th  17' o f  
recovery i n  the second cor ing run. 

A r a t  ho le was reamed w i th  a M44NF b i t  from 15,144' t o  15,204', 
then d r i l l e d  from 15,204' t o  15,234'. The b i t  was pul led and the 
suface equipment was tested. A 5-33 b i t  was then used t o  d r i l l  
from 15,234' t o  15,389'. The hole was then c i r c u l a t e d  and 
condit ioned preparatory t o  running core number 3.- 

The hole was cored f r o m  15,389' t o  15,408'. Nineteen f e e t  o f  
sect ion were cored w i th  17' *of  recovery. A 5-33 b i t  was then used 
t o  ream a r a t  hole and d r i l l  from 15,408' t o  15,435'. 

A 6 1/2" hole was d r i l l e d  from 15,435' t o  15,600', bottoms up were 
c i r c u l a t e d  and the d r i l l  pipe pulled., 

The f o u r t h  cor ing run was'then made from 15,600' t o  15,634' w i t h  
32' o f  recovery. A 5-33 b i t  was used t o  ream a r a t  ho le from 
15,600' t o  15,634' and then d r i l l  from 15,634' t o  15,740' - t o t a l  
depth. A short  t r i p  was made and the hole c i r c u l a t e d  preparatory 
t o  logging. 

Schlumberger ran an ISF-Sonic-GR log  t o  t o t a l  depth. A maximum 
recording thermometer recorded 300'F bottom-hole temperature. An 
FDC-CNL-GR log was run, and again the maximum recording thermometer 
.recorded 300'F. A dipmeter l o g  was run, and the maximum bottom- 
hole temperature recorded at  300'F. A t r i p  was made t o  t o t a l  depth 
and the  hole c i rcu la ted.  A short  t r i p  was made and the hole c i r cu -  
lated. Deviat ion at  t o t a l  depth, 15,740', was 18 1/2O./ The b i t  
was pu l l ed  and preparations were made t o  run casing. 

Eight j o i n t s  of 5 1/2" 25.5 l b . / f t .  FL4S casing were run as a l i n e r  
w i t h  shoe, f l o a t  c o l l a r ,  pol ished-bore receptacle, l i n e r  hanger, 
and t ie-back sleeve. The 5 1/2" l i n e r  was run  t o  15,735' on t he  
d r i l l  'pipe and was cemented wi th  155 sacks o f  Class "H" wi th  40% 
s i l i c a  f l o u r  No. 1, 2 sacks o f  KC1, 6% Halad 22A, 1% CFR-2, 0.2% 
0-AIR-1, and 0.8% HR-12. The f l o a t  collar was at  15,661 PBTD. A 
m i l l  was run  t o  dress the  to^ of the 7 5/8" t ie-bask sleeve a t  
14,535'. Part  of the d r i l l  pipe was pu l l ed  and the c a s i i q  and 
cement a t  the top o f  the l i n e r  were tested t o  1,000 psi .  

Two hundred forty-seven j o i n t s  o f  7 5/8" casing w i th  an 8.58' stem 
i n t o  the l i n e r  t ie-back sleeve ,was run and set at  9,815'. The 
s t r i n g  had 1 j o i n t  o f  FJP casing 43.15' from the stem t o -  the f l o a t  
c o l l a r ,  and 2 j o i n t s  o f  FJP t o  the cross-over (1 .12 ' )  and 243 
j o i n t s  o f  X- l ine casing. 
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The casing was cemented with 215 sacks o f  T r i n i t y  Class "H" and 20% 
s i l i c a  f l o u r  ( regular  grade), 20% coarse s i l i c a  f l o u r ,  10% CFR-2, 
and 0.27% D-AIR-1. Twenty bbl.  o f  SAM-5 spac'er was pumped on top  
o f  t h e  plug, and displaced w i t h  372 bbl. The pump pressure 
increased from 1,000 t o  2,000 ps i .  The pressure was released and 
the  casing repressured t o  3,500 p s i .  The pumping r a t e  was 4 
bbl./min. a t  1,000 ps i .  

The cement set up f o r  46 hours before an attempt t o  pre-stress the 
7 5/8" casing. The casing p u l l e d  f r e e  with on ly  30,000 l b .  c f  
tension. Schlumberger ran a temperature survey and located the 
p lug a t  8,995', w i t h  cement t o  8,780'. 

A Power Swivel was r igged up and t h e  7" diameter BOP stack was 
n ipp led up. A 6 blade, 6 3/4" m i l l  was run i n  the hole on 2 7/8" 
tub ing and d r i l l e d  cement from 8,905' t o  9,812'. The Power Swivel 
was r igged down and measured out of, the hole w i t h  the m i l l .  The 
p ipe was pu l l edeou t  o f  t h e  PBR a n d ' c i r c u l a t i o n  was broken. The 
hole was then c i rcu la ted.  

The 7 5/8" t ie-back s t r i n g  was then cemented w i t h  265 sacks o f  
Class "H", 20% Oklahoma No. 1, 20% s i l i c a  f l o u r ,  0.75% CFR, 0.27% 
D-AIR-1, and 0.2% HR-5 w i t h  a 17 l b . / g a l .  density. The cement was 
displaced w i t h  416 bbl .  w i t h  20 bbl .  S A M 4  spacer ahead and 10 
bbl .  behind. The cement was pumped at  a r a t e  o f  4 bbl./min. The 
cement se t  f o r  18 hours and a Schlumberger Temperature Survey 
showed the cement top i ns ide  the 7 5/8" casing a t  9,438'. Waited 
on cement approximately 24 hours and p u l l e d  65,000 l b .  above t h e  
p ipe  weight. There was a s l i g h t  movement o f  the pipe. The p ipe 
was se t  back i n  the  PBR w i t h  35,000 l b .  and continued t o  w a i t  on 
t h e  cement. A f t e r  an addi t ional  8 hours the casing moved w i t h  
60,000 lb .  o f  p u l l .  

The cement was d r i l l e d  from 9,528' t o  9,593'. A 6 1/2" Varel Y-33 
b i t  wi th Power Swivel was used t o  d r i l l  the cement from 9,593' t o  
9,828'. The hole was c i r c u l a t e d  open a t  9,890'. 

Again t h e  7 5/8" casing was stressed and i t  p u l l e d  f r e e  a t  40,000 
lb .  above the weight o f  the s t r i ng .  The hole was c i r c u l a t e d  and 
H a l l i b u r t o n  cemented the 7 5/8" t ie-back s t r i n g  w i t h  320 sacks of 
T r i n i t y  Class "H", wi th  40% coarse s i l i c a  f l o u r ,  1% CFR-2, 0.2% 
HR-5, displaced w i t h  417 bbl .  of 15.4 lb./gal.  mud. A f t e r  18 hours 
a Schl umberger Temperature Survey located cement i ns ide  the casing 
a t  9,570'. 

Af ter  an add i t i ona l  63 hours o f  wa i t i ng  on the  cement,. 81 hours i n  
a l l ,  the 7 5/8" casing was pu l l ed  w i th  650,000 lb.  and the s l i p s  
set. The 7 5/8" casing was c u t  and a 9" - 10,000 p s i  Tubing Spool, 
and double studded adapter f lange 9" - 10,000 p s i  X 13 5/8" - 
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10,000 psi were installed.  The casing hanger was tested t o  7,000 
psi. 

The BOP 'S  were nippled LIP and a l l  rams, flanges, and valves tested 
t o  5,000 psi. The Hydril was tested t o  3,500 psi. A 6 1/4" bladed 
mill was used t o  d r i l l  the cement plug a t  9,546', and dr i l led  
cement to  9,596'. Cement was t h e n  dr i l led t o  9,622'. A 6 1/4" 
Hughes X3A b i t  was used t o  d r i l l  cement t o  9,825'. The hole was 
circulated,  and the 7 5/8" casing was gauged i n  the hanger spool. 
The s l i p s  had swagged the  p i p e  inward t o  6,375'. The b i t  was r u n  
in the hole w i t h  2 7/8" t u b i n g  and the 7 5/8" casing cleaned from 
12,719' t o  14,536'. No cement was found a t  the t o p  of the 5 1/2" 
1 iner a t  14,534'. 

The hole was circulated at the liner t o p ,  and the 7 5/8" casing, 
7 5/8" tie-back sleeve, and t o p  of the 5 1/2" l iner  were tested t o  
2,000 psi w i t h  15.2 lb./gal. mud. A 6 3/8" mill and 7 5/8" casing 
scraper were used t o  scrape the casing. Bottoms up were circulated 
from the top of the l iner  casing a t  14,534'. A Type M-14 Packer 
and jars, and 6 d r i l l  co l la rs  were r u n  i n  the hole, and the packer 
was set a t  14,419'. The t u b i n g  and casing sides were tested 
individually t o  1,000 psi. The Halliburton l ines  and valves were 
tested t o  5,000 .psi .  Sixty-two and a half bb l .  of mud were 
displaced from the t u b i n g  w i t h  water with the equivalent weight  of 
9.5 lb./gal. mud. 

A dry test  of the 5 1/2" l iner top  was made with. a 4,300 psi 
d i f fe ren t ia l .  The water was reversed out ,  the  pipe pulled o u t  of 
the hole to  9,780', and the hole circulated. The tubing was 
displaced with 42.5 b b l .  of water, and the tie-back tested with 
2,908 psi d i f fe ren t ia l .  The t e s t  was good, the water reversed ou t ,  
and a 4" mill was r u n  i n  the hole. The hole was washed and reamed 
from 15,482' t o  15,661' t o  the o r i f i ce  type f loa t  col lar .  
Schlumberger ran temperature and CBL-VDL logs from 15,661' t o  
9,450'. 

A Brown Oil Tools 5 7/16" Polishing Mill was r u n  into the PBR a t  
14,558'. The hole was circulated and the tool pulled out. 

The  5" p i p e  rams were changed t o  5 1/2" in the BOP. The rams were 
tested t o  5,000 psi,  and the  Hydril t o  3,500 psi. 

A 4" mill was r u n  t o  15,661' and the hole circulated. All l i nes  
were tested t o  5,000 psi, and Halliburton pumped 30 bbl. of HEC 
Polymer Spacer and 400 bbl. of 10 lb./gal. brine f i l t e r ed  t o  25 
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microns. Continued t o  f i l t e r  the b r ine  water t o  25 microns f o r  
several hours. 

While coming out  o f  the hole w i t h  the bottom-hole assembly, three 3 
1/2" d r i l l  co l lars ,  cross-over, 7 5/8" casing scraper, cross-over, 
and 39 j o i n t s  o f  2 7/8" s t i nge r  was l e f t  i n  the hole. The top  of 
t h e  f i s h  was a t  14,351'. Picked up three 4 3/4" d r i l l  co l l a rs ,  
bumper j a r s ,  o i l  jars ,  3 1/2" grapple, and 6 1/8" overshot, and 
went i n  the .hole w i th  2 7/8" tubing. The f i s h  was engaged and the 
t o t a l  f i s h  recovered. 

A Pol ish ing M i l l  was r u n  i n  the hole t o  14,534' and dressed t h e  
PBR from 14,534' t o  14,558'. The Pol ish ing M i l l  was then pu l l ed  
out  of t he  hole. 

The 5 1/2" FL4S 23.0 l b . / f t .  tub ing was run. The landing c o l l a r  
was hubbed up and the annulus tested t o  2,000 ps i .  The casing and 
seal assembly were tested t o  6,000 p s i .  Twenty bbl.  o f  spacer and 
265 bbl. o f  13 lb./gal.  packer f l u i d  were placed i n  the annulus. 
The BOP'S were picked up, landing j o i n t  backed out, and the 
blanking plug i n s t a l l e d  i n  the hanger. The BOP's were nippled 
down. The Christmas t r e e  was nippled up, and a l l  flanges and 
valves tested t o  10,000 ps i .  

The r i g  was released a t  1400 hours on 2/27/81. 



8.0 SALT WATER DISPOSAL WELL - DRILLING AND COMPLETION 

8.1 

8.2 

8.3 

INTRODUCTION 

On September 18, 1980, t h e  Goldrus D r i l l i n g  Co. Rig No. 4 began 
moving on l oca t i on  a t  the Sweet Lake s i t e .  Rig up operations were 
completed on September 19, and the 20'' conductor pipe was dr iven t o  
a depth o f  93'. 

INTERVAL TO 13 3/8" CASING POINT 

The s a l t  water disposal wel l  was spudded a t  1200 hours on 
September 19, 1980. A 17 1/2" ho le was d r i l l e d  t o  the 13 3/8" 
casing p o i n t  i n  3 1/2 days. The d r i l l i n g  f l u i d  was a .Barite, Gel, 
and caus t i c  mud t h a t  was gradual ly  increased from 8.7 lb. /gal .  t o  
8.9 lb./gal. 

A t  1,375' a short  t r i p  was made, bottoms up were ci rculated, and 
the  hole condi t ioned preparatory t o  logging and running casing. 

Schlumberger ran  Induct ion and Borehole Geometry logs from 1,375' 
t o  96'. The hole was again c i rcu la ted,  and 20 j o i n t s  o f  72 l b .  
N-80 and 10 j o i n t s  o f  68 lb .  K-55 13 3/8" casing were run. The 
casing was cemented w i th  450 sacks o f  HLW and 3% sal t ,  and 1,350 
sacks o f  CRH, w i t h  0.75% CFR-2 and 35% s i l i c a  f l o u r .  The 20" and 
13 3/8" casing were cut, and the 13 5/8" Braden head was welded i n  
p lace and tested t o  1,100 ps i .  The BOP's were nippled up and a 
Gyro survey was run from 1,280' t o  100'. Location r e l a t i v e  t o  the 
surface was 3.51' N 81" 59'W. The BOP'S were tested t o  5,000 psi ,  
and the Hydr i l  t o  3,500 ps i .  

I 

INTERVAL TO 9 5/8" CASING POINT (TOTAL DEPTH) 

A 12 1/4" ho le was d r i l l e d  t o  t o t a l  depth o f  7,436' using a 
d r i l l i n g  f l u i d  t h a t  was gradual ly  increased from 9.0 lb./gal.  t o  
9.2 lb./gal. 

A 12 1/4" b i t  was used t o  tag the cement at 1,290', and the plugs 
and cement were d r i l l e d  t o  1,375'. The formation was then d r i l l e d  
t o  4,757' where a t r i p  was made t o  change b i t s .  Surveys were run 
at  1,888'; 2,392'; 2,908'; 3,410'; 3,910'; 4,155'; and 4,600'. The 
maximum dev ia t i on  was 3/4' at 4,600'. 

The hole was then d r i l l e d  t o  6,316', where a b i t  change was made. 
A survey a t  6,159' showed 1/2' deviat ion.  D r i l l i n g  continued t o  
6,580' when the s t a b i l i z e r s  ba l l ed  up and the pipe stuck. This was 
caused by d r i l l i n g  w i t h  a h igh v i s c o s i t y  mud which was the r e s u l t  
of not  having reserve p i t s  avai lable. The hole was then d r i l l e d  t o  
7,440'. A survey a t  7,170' showed 0' deviat ion.  
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A f t e r  t o t a l  depth o f  7,440' was reached, a short  t r i p  was made arid 
the hole c i r c u l a t e d  and condit ioned preparatory t o  logging. 
Schlumberger ran an ISF/Sonic l o g  from 7,458' (Schlumberger wi re 
l i n e  reading) t o  1,383'. FDC-CNL-GR and Borehold Geometry logs 
were also run from 7,458' t o  1,383'. Sidewall cores were taken 
from 7,400' t o  6,700'. Th i r t y - fou r  cores were . attempted and 
recovered. The cores were taken a t  selected points  throughout the 
i n t e r v a l  o f  prospective i n j e c t i o n  sands. The hole was then cleaned 
up and c i r cu la ted  preparatory t o  running casing. 

Two hundred and two j o i n t s  o f  9 5/8" casing, cons is t ing of 13 
j o i n t s  o f  43.5 l b .  S-95; 105 j o i n t s  o f  43.5 l b .  L-80, N-80, and 
S-95; 35 j o i n t s  o f  40 lb .  S-95, P-110, and N-80; and 49 j o i n t s  o f  
47 l b .  AR-95; were run. The casing was' cemented w i t h  1,225 sacks 
o f  HLW wi th  35% s i l i c a  f l o u r  and 3% s a l t ,  and 510 sacks CLH w i th  
40% s i l i c a  f l ou r ,  with f u l l  returns.  The p lug  was bumped wi th  
5,000 psi .  The Schlumberger temperqture survey showed the top o f  
the cement a t  1,970'. The 9 5/8" casing was hung w i t h  510,000 lb., 
c u t  o f f ,  and the 9 5/8" casing spool i ns ta l l ed .  

A casing scraper and b i t  were run i n  the hole and tagged cement a t  
6,637'. The top o f  the p lug was d r i l l e d ,  and the mud was displaced 
w i t h  water. The cement was d r i l l e d  from 6,637' t o  7,350'. 
Schlumberger ran a CBL-VDL l o g  from 7,350' t o  1,850'. 

The f resh  water i n  the hole was c i r c u l a t e d  and condit ioned w i t h  100 
b a r r e l s  o f  water w i th  detergent t o  clean the casing. The water and 
detergent were displaced w i t h  9.5 lb./gal.  b r i n e  i n h i b i t e d  t o  
prevent corrosion. 

A casing c a l i p e r  log was run f r o m  7,350' t o  the surface and a Gyro 
d i r e c t i o n a l  survey was run. The coordinates were 277.3. azimuth, 
i n c l i n a t i o n  0.55, and t o t a l  dev iat ion 13.27' from surface. 

A Baker F-1 packer was run i n  the hole t o  6,250', but would not 
set. A t r i p  was made f o r ' a  new packer s e t t i n g  sleeve. The packer 
had released from the too l .  A new seal assembly was run i n  the 
hole and the packer was pushed t o  7,348'. A decis ion was made not  
t o  r i s k  f i sh ing  f o r  the packer, and a new packer was ordered. 
While wa i t i ng  on the packer, the d r i l l  p ipe was run  i n  the hole, 
and the d r i l l  s t r i n g  and 9 5/8" casing were pressure tested t o  
1,500 psi .  

The second Baker F-1 packer was r u n  i n  the hole but prematurely s e t  
a t  1,233'. The packer was m i l l e d  over 12' w i t h  an 8 3/5 X 6 7/8 
m i l l i n g  shoe a f t e r  engaging the packer and p u l l i n g  20,000 l b .  t o  
recover. The packer s tar ted moving down the hole. The pipe was 
pu l l ed  out  of the hole but  f a i l e d  t o  recover the packer. The 
bottom-hole assembly was changed and the packer was pushed t o  
7,330'. T h i r t y  thousand pounds were set  down on the spear and the 
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p i p e  was pulled, but f a i l e d  t o  recover the packer. Went back i n  
the hole w i t h  f i s h i n g  t o o l s  and engaged the packer and chained out  
o f  the hole. The bottom-hole assembly consisted o f  a 6" Bowen 
spear, 8 315 X 6 7/8 burning shoe, cross-over bushing, 7 5/818 wash 
p ipe  pup j o i n t ,  J - jo in t ,  7 5/8" wash p ipe pup j o i n t ,  Camfield 
bushing, cross-over sub, 7" boot basket, cross-over, 6': bumper 
j a rs ,  6" o i l  jars ,  cross-over sub, and s i x  6': d r i l l  c o l l a r s .  

A t r i p  was made with a b i t  and scraper whi le  wai t ing f o r  the packer 
s e t t i n g  sleeve toabe repaired. The hole was reverse c i r c u l a t e d  2nd 
then c i r c u l a t e d  convent ional ly  u n t i l  the water was clean. 

A Schlumberger wi re l i n e  junk basket and 8 1/2" Baker gauge r i n g  
were r u n  p r i o r  t o  running the  packer. The Baker F-1 packer was 
then run i n t o  the hole, and t h i s  t ime was set a t  6,254' w i th  no 
problems. A Baker 6" X 4.875 190-40 seal assembly was run  i n  t h e  
hole t o  6,255'. 

The 7" casing completion s t r i n g  was run and spaced out. The 
FMC-OCT TC-1A-EN hanger was i n s t a l l e d  w i t h  130,000 lb .  on t h e  
hanger. The casing and packer seal assembly were tested t o  1,500 
p s i  f o r  30 minutes. 

1 The 13 5/8" BOP'S were r igged down. The 11" 5,000 X 9" 5,000 
Christmas t r e e .  f lange was i n s t a l l e d  on top o f  the 9 3/4 FMC OCT 
TC-1A-EN hanger and capped w i t h  the 9'' 5,000 X 6" 5,000 spool and 
6" b l i n d  companion 'flange. 

The tanks were cleaned and the r i g  was released a t  2400 hours, 
October 12, 1980. 
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APPENDIX A - TEST WELL 

A . l  Time U t i l i z a t i o n  Diagrams 
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DRIVE 30' CONOUCTOR PIPE 8-19-80 
WELL s P u o o E o  8-2240 

2 O " C A S I N G  824' 8-23-00 
CALIPER LOG 

132'' C A S I N G  4050' 9-4-80 
7 . 8  

' C A L I P E R  LOG 
GYRO SURVEY 3' 

DRILLING PROGRESS DlAG RAM 

MAGMA GULF-TECHNAORIL / D O E  

AMOCO FEE N0.I  

TEST WELL 

8 IO 12 l,4 1: 

MUD WEIGHT Ibs/gdl 

1 , 1 , 1 ,  * 

-1 \ W A S H O V E R  
F I S H I N G  

H O L E  11-8-60 9 5 O C A S I N G  10.230' 

S I O E W A L L  CORES 
BEGIN S I D E T R A C K E D  H O L E  10,645' 11-10-80 
O I N Y O R l  L 

\ 

WELL F L O W I N G  
P I P E  STUCK 
LOGS 

CrRo S U R V E Y  36 

3. 15.389' 

t i "  TlEEACX 
1 OGS 
H-14 PACKEP 14.419' 
P E R  14.53A. 

Si' L I N E R  

4 15,065' 1-4-01 

S I D E W A L L  CORES 
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D R I L L I N G  

TIME U T I L I Z A T I O N  FOR D R I L L I N G  

M A G M A  G u L F-T E CH N A D R I L /O  o E 

AMOC9 F E E  ,VO.J 
TEST WELL 

FIRST PHASE-TO 13,556 FEET 



D R I L L I N G  
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ACT I V  I TY 

DR ILL I NG 
TRIPS 
RIG UP - RIG DOWN 
WAITING - SERVICE OF RIG - TESTING BOP'S 
CIRCULATING 
CASING - CEMENTING 
F I SH ING 
LOGGING 
CORING (SIDE WALL AND CONVENTIONAL CORES) 
SURVEYS 
COMPLETION 

PERCENT 'TIME UTILIZATION 
DR ILL I NG AND COMPLETION 

X TIME 

35.2 
17.8 
8.5 
6.2 
4.7 

12.2 
5.0 
3,1 
2.0 
1.5 
3.8 

100% 

MAGMA GULF-TECHNADRIL/DOE-AMOCO FEE NO . 1 
TEST WELL 
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ACT IV I TY 

DRILLING 
TRIPS 
RIG UP - RIG DOWN 
WAITING - SERVICE OF, RIG - TESTING BOP'S 
CIRCULATING 
CASING - CEMENTING 
FISHING 
LOGG I NG 
CORING (SIDE WALL CORES) 
SURVEYS 

% TIME 

44,12 
12 I22 
7.93 
8.63 
4.10 
5.75 

11.25 
4.14 
0.19 
1.67 

100% 

PERCENT TIME UTILIZATION 
DRILL I NG 

MAGMA GULF-TECHNADRIL/DOE-AMOCO FEE NO . 1 
FIRST PHASE - TO 13,556 FEET 
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ACT I V I TY 

DRILLING 
TRIPS 
RIG UP - RIG DOWN 
WAITING - SERVICE RIG - TESTING BOP'S 
CIRCULATING 
CEMENT I NG 
FISHING 
LOGGING 
CORING (SIDE WALL AND CONVENTIONAL CORES) 
SURVEYS 
COMPLET I ON 

% TIME 

28.40 
21.80 

9.00 
4.25 
5.19 

17.11 
0.36 
2.33 
3,38 
1.38 
6 3 0  

100% 

PERCENT TIME UTILIZATION 
DRILL I NG AND COMPLET I NG 

MAGMA GULF-TECHNADRIL/DOE-AMOCO FEE NO . 1 
SIDE TRACKED SECTION 
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A.2 S i te  and R ig  Layout 
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A.3 R ig  Specif ications 



E S ~ U R C E  % RiLLIMG A-13 ' 

R16 

DRAWWORKS AND CATWORKS: 
National 1625-M '(3.000 H.P.) 
Drum Grooved for 1 518" line 
Baylor Model 7838 Elmagco Brake 
Satellite Drilling Control 
National 7ipe "A" Catw'orks and Rotary Drive with Two 

Speed Transmission 
Crown-0-Matic Equipped 

DRlVE GROUP: 
National - Bf-32P-1 112 Octuple 

POWER: 
3 -.Caterpillar 0-399 TA Diesel Engines Rated at 3740 

H.P. Hoisting - 3105 H.P. Pumping and Drilling, 
Complete with National C300-100 Torque Conver- 
ters 

2 - Caterpillar 0-379: 400 K.W. AC. Generator - 2301460 
volts 

1 - General Electric Catwork Power System with 752 
Motor, Generator and Controls 

PUMPS: 
2 - National 12P160 (1600 H.P.) each with 5 x 6 Mission 

Magnum Centrifugal Charging Pump Driven by 
60 H.P. Motor 

MAS= 
152' x 30' Pyramid Beam Leg complete with 8 Sheave 

1,555.000 Ib. A.P.I. Static Hook Load with 14 lines 

SUBSTRUCTURE: 
Pyramid 30 foot High Raised Floor 
1,500.000 Ib. Casing Capacity simultaneous with 

800.000 Ib. Setback Capacity 

TRAVELING BLOCK AND HOOK: 
National 7606650 Hook-Block (650 ton) 

SWIVEL: 
National P-650 (650 ton) 

900 ton Crown Block 

ROTARY: 
National C-375 (650 ton) with 37 1/2" Opening Com- 

plete with Kelly Bushing Guard 

DRlLL STRING: 
5 1/4" x 46' Hex Kelly 
14.000' - 5" 19.50 Ib.. Range 11, Grade E with 6 318" 0.0. 

Tool Joints 
6.000' - 5" 19.50 Ib.. Range II. Grade X-95 with 6 318'' 

0.0. Tool Joints 
5,000' - 5" 25.60 Ib.. Range II. Grade X-95. with 6 318" 

0.0. Tool Joints 

R.D. 12 

BLOWOUT PREVENTERS AND CONTROLS: 
1 - 13 5/8" 5.000 Ib. W.P. Cameron Type "0" Annular 

for H2S Service 
1 - 13 98" 10,000 Ib. W.P. Cameron Type "U" Double for 

H2S Service 
1 - 13 5/8" 10,000 Ib. W.P. Cameron Type "U" Single for 

H2S Service 
10,000 Ib. W.P. Choke and Kill Manifold for HIS Service 

(Type " F  Hydraulic Operated Gate Valve) 
1 - Koomey 6 Station Closing Unit with 210 Gallon Ac- 

cumulator Complete with Remote Closing Unit 

MUD SYSTEM: 
A - 7' x 1 0  x 42' Mud Tanks (1800 bbl. Useable Capacity) 
' 1 - Trip Tank (100 bbl.) 
Swaco Model 312 Desander (1500 GPM) 
Swaco Model 8T4 Desilter (1200 GPM) 
Brandt High Speed Dual-Tandem Shale Shaker 
Mud Mixing Unit with Mud Hopper, Manifold and 2 - 6 x 

8 Mission Magnum Centrifugal Pumps each Dri- 
ven by a 75 H.P. Motor 

6 - Brandt Model MA10 Mud Agitators 
1 - 6 x 8 Mission Magnum Centrifugal Desander Pump 

Driven by 75 H.P. Motor 
1 - 6 x 8 Mission Magnum Centrifugal Desilter Pump 

Driven by 75 H.P. Motor 
Mud-Gas Separator 

AUXILIARY EOUlPMENn 
International Tool Kelly Spinner 
Varco Power Slips. Model PS15 
Spinner Hawk Drill Pipe Wrench 
Zip-Lift Drill Collar System 
Explosion Proof lighting 
2- Ouincy Model 5120 Air Compressors. 84 C.F.M. at 115 

P.S.I. each Driven by 20 H.f? Motor 
2 - 3 x 4 Mission Magnum Centrifugal Water Pumps 

each Driven by 25 H.P. Motor 
1 0  x 45' Combination Office and Toolpusher Ouarters 

with Galley 
Allenvator to Rig Floor 
Allenexit from Rig Floor 

Air Hoist 
20.000 Gallon Fuel Tank with 5 Compartment Lubster 
Martin Decker Weight Indicator Complete with Pump 

Pressure. Pump Stroke, Rotary RPM. Rotary Tor- 
que and Tong Torque Systems 

~ x X ~ x # ! ~ x z x r , ~ w  F- 
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A.4 Producing Well Diagram and Wellhead 
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UGT - DOE - AMOCO FEE 91 

Baker Model '2'' Sl id ing  
::leeve v/ node1 "F" 
sea t ing  Nipple - 
C 14476'+ to 14480'+ 
(4.31" X-4.22') 

BOT Sea l  
Assenbly (4.125" I.D. X 25.66')- 
@ 14520'2 to 14546'2 

Perforat ions:  

15.387' t o  15.414' EL 

' A  
I* c 

I 

I 
I 

I 
1 
1 
! 
4 

i 
1 

c 

6 '  :a I-30'' DP @ 156' 
',J et.'/ 
.c$ k 20" csg @ 835' 

13 318" @ 4050' 
1 

.. . . .. 
TOC @ 5600'2 

T-,TOC I @ 6000'2 

n 10.0 ppg S a l t  Vater 

12.5 ppg Calcium Bromide 
(@3OO0F) Packer Fluid 

L 9 5f8" @ 10230' 

-BOT PER @ 14534' 

7 5/8" @ 15065' - - 
-BOT PER (4.40'' I D  X 10) 

@ 15034'2 to 15044'2 - 
PBTD (Top of Float  Collar) 
@ 15.660.15' - 54" @ 15738' 

0 - 13339.94' 54" 236 C-95 t r l i n e  (334 j t s )  *4 see setting 
13339.94 - f5738' Sv 25.541 SO095 FL4S (27 jts) 

Collapse - Burst Tension - I.D. Drife Capacity 
(PSI) (Psi)  ( l b s )  ( inches) (inches) ( B b l d f t )  

5 1/2" 23P C-95 t t l i n e  12.920 12,540 606.000 4.5454 4.424 0.0211 
5 l/Z" 25.549 SO095 FUS 15.020 14.390 513.000 4.4234 4.2984 0.02 

7 518" 391 C-95 Exline 9.980 10.900 941.000 6.625 6.50 0.0426 
5 1/2" x 7 5/8" A M U ~ U S  (Cross-section area = 6.21 i n 2  or Equivalent t o  a 0.0133 

3.17 in. diameter) 

All 54'' Tubing is p l a s t i c  coated and the re fo re  the.1.D. and D r i f t  l i s t e d  a r e  reduced 
by an 118 (.125) inch. 

Also. t he  smallest  r e s t r i c t i o n  in t h e  56" tubing string is the  s e a l  a s s m b l y  (4 .125**  
(4 118") x 25.66'). 
p s i  (bu r s t ) .  

The 54" seal assembly 1s r a t ed  f o r  11.138 p s i  ( co l l apse )  and 14.~t4 





ffiT/OOE AMOCO FEE NO.l 
TEST UELL 

FLANGE TAPPED 
2' NPT 

BLANK FLAKE 
W E9UIVALENT 

*-HYORAULICALLY OPERATED 
€SO VALVE 

MASTER 

0-2.OW PSIC 

.PAINTAIN: 500 to 1000 p s i  
W: 5.000 p s i  

BEL MU0 
BLEED OFF 

0-2.000 PSIG Q E [ E q  ( D D m  2" BULL PLUG 

EXPECT: 200 to  1.2so P I 1  
MAX: 4.000 p s i  

F I G U R E  18 
T E S T  WELLHEAD AND C A S I X G  S P O O L S  
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A.5 Wire Line Operations 
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Wireline Logs MG-T/DOE Amoco Fee $1 

Log 
Bore ho  1 e Geometry 
Induction Spherically Focused 
Borehole Geometry 
Cement Bond 
Dual Induction-Sonic 
Dual Induction-Formation Densi ty-Compensated Neutron 
D i  pme t e r  
Cyberlook 
Sar a band 
Sal i n i  t y  Saraband 
Temperature 
Temperature 
Cement Bond 
Temper a tu re  
Cement Bond 
Temperature 
Casing Collar and Perforating 
Bore ho 1 e Geometry 
Induc t i  on Sp her i c a l l  y Focused -Son i c 
Formati on Densi ty-Compensated Neutron 
D i  pme t e r  
cyber 1 ook 
Sar aband 
Sal i n i  ty  Saraband 
Casing Inspection 
Repeat Formation Tester 
Dual Induction-Sonic 
Formation Densi ty-Compensated Neutron 
D i  pme ter 
Cyber 1 ook 
Sar aband 
Sal i n i  t y  Saraband 
Temperature 
Casing Collar and Perforating 
Temperature 
Temper a t  ur e 
Temperature 
Temper a t  ur e 
Temperature 
Cement Eond 
Variable Density 
Temper a t ur e 

Date 

8/23 /80 
8/30/80 
8/30/80 
9/19/80 
9 /19 /80 
9/19/80 
9/19/80 
9 /19 /80 
9/19/80 
9/19 /80 
9/22/80 

10/23 /80 
10/23/80 
10 /25 /80 
10/25 /80 
10/26 /80 
10 /2 7 /80 
11/ 9/80 
10/26/80 
12 /26 /80 
12 /26 /80 
12/26 /80 
12/26 /80 
12/26/80 
12/27 /80 
1/ 5/81 
1/17/81 
1 /17 /81 
1 /17 /81 
1 /17 /81 
1 /17 /8 1 
1/17/81 
1/22/81 
1/22/81 
1 /24 /81 
1/30/81 
1 /31/81 
2/ 5/81 
2/  6/81 
2/ 7/81 
2/ 7/81 
6/13 /81 

_I 
Bot tom 

845 
4046 
4046 
4053 

10230 
10230 
10230 
10150 
10200 
10200 
10010 
13550 
13518 
12924 
13500 
13530 
125 90 
10608 
15065 
15065 
15065 
15065 
15050 
15050 
10160 
15144 
15740 
15740 
15740 
15740 
15740 
15740 
8850 

10230 
8783 
9432 
9432 
9555 
9550 
95 79 
9579 

15661 

Top 
154 
826 
826 
200 

4053 
4053 
4053 
6800 
4050 
4050 
25 70 

surf ace 
10g00 
8009 
8000 
8000 

12591 
10234 
10242 
10242 
10242 
10242 
10300 
10300 

surf ace 
15065 
15065 
15065 
15065 
15065 
15065 
15065 

100 
surf ace 

5000 
100 

5000 
100 
100 

4c0g 
4000 

surf ace 
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A.6 D i rec t iona  Surveys 
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P. 0. Box 2201, Lafaye t te ,  Louis iana 70502 (318) 234-5171 

J. A. FouchL 
President 

October 28,  1980 

Mr. R, W. Rodgers 
MAGNA Gum-TECHNADRIL 
1111 Fannin S u i t e  1010 
Houston, Texas 77002 

RE: SU1.75-2795; BOSS-2610; 
SU1.75-2448 
Amoco Fee W e l l  Number 1 
Sweet Lake F i e l d  
Cameron P a r i s h ,  
Louis iana 

D e a r  Sir: 

Enclosed p l e a s e  f i n d  t h e  o r i g i n a l  r e s u l t s  and f i f t e e n  (15) 
copies  of o u r  Job Number, SU1.75-2795, a Gyroscopic Surwel 
Survey of t h e  above w e l l  run October 2 6 ,  1980, f r o m  a dep th  
of 10,007 f e e t  t o  a depth  of 12 ,900  feet ,  

This  composite survey r e p o r t  a l s o  inc ludes  t h e  surveys  p r e v i o u s l y  
run  on t h i s  w e l l .  The job numbers, dates run ,  and survey depths  
are as fol low: 

Job Number - D a t e  Survey Depths 
A s s u m e d  vertical  t o  450 feet  

SU1.75-2448 August 30, 1980 450 feet t o  3,987 feet 
BOSS-2610 September 24 ,  1980 3,987 feet  t o  10,007 feet 

The o r i g i n a l  r e s u l t s  i nc lude  t h e  f i l m ,  f i e l d  data s h e e t ,  and t h e  
t a b u l a t i o n  s h e e t s .  
customer r eques t ,  I f  w e  can be of f u r t h e r  a s s i s t a n c e  t o  you, 
p l e a s e  f e e l  free t o  c o n t a c t  us; 

A l s o  included i s  t h e  Hor i zon ta l  P l o t  as p e r  

S ince re ly ,  
7‘. 

D i s t r i c t  Manager 

CJC:krt 
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LA?: ?GOE 
F== i ccc 

4.9: ,;I 
4.93 :y 
5.38 Iv' 
5.6'4 N 
5.48 N 

4.94 N 
4.7s N.  
4,35  N 
3.94 N 
3.15 N 

2.64 N 
2 . 4 9  N 
3.86 N 
3.87 N 
4 . 7 8  N 

5.17 N 
5 .88  N 
6.?i  N 
6.93 N 
7 .54  N 

s.79 N 
19.33 N 
11.67 N 
13.12 N 
14.66 N 

?5,86 N 
16.67 N 
27.08 N 
17.59 N 
1P.76 r'J 

1 7 .  1.: iv 
17.54 I4 
l?. 57 N 
1 7 . 5 7  N 
1:3. 12 ?I 

2 f . 9s !.I 
!:3.41:, ti 
js .ca y 

9 i  117; '.r 
1 *3 4'3 !.J a d . - -  .. 
_ - .  

5.56" €?.is 
5.54 0.47 

4.59 3.2e 
4.77  8.78 
4.37 0.51 
3.97 B.3? 
3.!9 0.31 

2.70 @:f7 
.I. 3 57 0.2: 
3.15 8.42 
3.99 G . 1 3  
4 . 8 4  e .  83 

6.<8 El. ! :  
7 . 1 3  Q.!!? 
7.75  8.39 

9.08 e . 3  
10.53 0 .19  



22.29 0.89 
23.44 0.13 
2 J . N  Q.93 
25.78 8.49 
27.26 e . 3  

48.66 J3.58 
48.55 0 . 4 1  
48.85 8-67 

45 -21  0 . 1 7 ,  
45.50 e.31 
58.64 8.84 

55.28 8.23 



SCALE. 80 F T / I N  

A-29 4aG'1 
- _. . 

6 7 3  7' 
,, f 

.' 
. . . . - . . DEPTH 15,737' LIES NORTH 400 .2 'AND 

EAST 191.9' OR 4433' NORTH 26' EAST 
OF SURFACE LOCATION. 

32 0' 
. . .  . 

. . . . . . . . .. 

. ... . . . .  

- .- -. . . . .- . . . . . . .. 

. .  

/2,000' / 

10,3004 , N 

t 
. . _ .  . . . _ .  . . ... 

I 1 .  1 I I i 

24 0' 160'  8 0' 0 8 0' 160' 24 0' 
WEST EAST 

. . _  . . 

COMPUTED CONTINUOUS DIRECTIONAL SURVEY 

AMOCO FEE N0.I 
MAGMA GULF-TECHNADRI L/DOE . .  

TEST WELL 
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A.7 B i t  Record 
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A.8 Mud Report 
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MAGNA GULF - TECHNADRIL 

1111 FANNIN STREET 
HOUSTON, TEXAS 77002 

DOE - AYOCO FEE #1 
SECTION 13, T-l2S, R-8W 

CAXERON PARISH, LOUISIANA 

REPORT TO: MR. C. S .  ADKINS 

PREPARED BY: ROB RICHIE, SALES ENGINEER 
JI:? BERRY, SENIOR ENGINEER 
XGVI:: SELS, M E A  EITGI::ZE’I 
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MAGCOBAR GROUP. DRESSER INDUSTRIES. INC HIGHWAY 1947 LAKE CHARLES. LOUISIANA 70601 

Magma Gulf - Technadril 
1111 Fannin S t r ee t  
Houston, Texas 77002 

Attention: Mr. C. S. Adkins 

Dear Sir :  

Enclosed I s  our w e l l  summary of your w e l l  d r i l l e d  'in Cameron Parish, Louisiana, 
the  DOE-Amoco Fee #l. 
i n t e r v a l  t o  show cost  d i s t r ibu t ion ,  a t o t a l  material consumption p'rice breakdown, 
and graphs depicting depth versus mud weight, depth versus days, and depth versus  
mud cost.  

Also included is a material consumption by casing 

This w e l l  w a s  spudded and d r i l l e d  t o  15,740 feet over a period of 149 days f o r  a 
Magcobar mud cos t  of $597,723.23. 
w a s  stuck when the pipe rams were closed while c i r cu la t ing  out a salt  water flow. 
This problem required 1 9  days and a Magcobar mud cos t  of $55,800.70 t o  recover 
enough d r i l l  pipe so t ha t  t h e  hole could be sidetracked a t  10,602 fee t .  
addi t ional  26 days and a Magcobar mud cos t  of $95,310.14 was  required t o  
reach 13,445 f e e t  again. 
t o t a l  depth of 15,740 feet.. 

After reaching 13,556 feet, the  d r i l l  s t r i n g  

An 
I 

No other  severe problems occured while d r i l l i n g  t o  the 

The w e l l  w a s  completed over a period of 37 days f o r  a Magcobar mud cos t  
of $50,550.66. 
bromide w a s  used as a packer f l u i d  and 30 b a r r e l s  of HEC polymery s l u r r y  
was used as a spacer between the packer f l u i d  and t h e  b r ine .  system. 
Magcobar mud cost  t o  d r i l l  and complete your w e l l  w a s  $645,273.89. 

Three hundred (300) ba r re l s  of 13.5 pounds per  gal lon calcium 

The t o t a l  

We would l i k e  to  express our appreciation and thank you f o r  t h i s  job. 
call  if w e  can be of any fur ther  service. 

Please 

Sincerely, 

Area Engineer v 
MS:bd 

Enclosures 



OPERATOR : 
WELL: 

LOCATION : 
A-37 

MATERIAL CONSUMPTION BREAKDOWN BY INTERVAL: 

Interval: 0' -- 835' 

Magcobar (Sack) 
Magcogel 
Caustic Soda 
Lic2 
Magcopaks 
Engineering Service 

Interval: 835' - 4050' 

96 sxs 
770 sxs 

27 sxs 
16 sxs 
40 sxs 
1 dav 

Magcobar (Sack) 69 SXE 

Magcogel 255 sxs 
Caustic Soda 34 sxs 
S. A. P. P. 7 sxs 

Magma Gulf-Technadril 
DOE - h o c 0  Fee #1 
Section 12, T-12S, R-8W 
Cameron Parish, Louisiana 



-OPERATOR: Magma Gulf-Technadril 

LOCATION: Section 13, T-12S, R-8W 
WELL: DOE - Amoco Fee #1 

A-38 Cameron Parish, Louisiana 

-WTERIAL CONSIMPTION BREAKDOWN BY INTERVAL CONTINUED: 

Interval: 4050' -- 10230' 
Magcobar (Bulk) 
Magcobar (Sack) 
Mag cogel 
Sp ersene 
Tannathin 
Caustic Soda 
Lime 
S. A. P. P. 
Alusinum Stearate 
Magcopaks 
Installation, Bulk Tanks 
Engineering Service 

466.03 tns 
290 sxs 
735 sxs 
229 sxs 
298 sxs 
130 sxs 
136 sxs 
18 sxs 
3 sxs 

43 ea. 
3 tnk 
a dys 

'Interval: 10230' -- 13556' (Stuck Pipe) 

llagcobar (Bulk) 
Magcobar (Bulk) 
Nagcobar (Sack) 

. Nagcogel 
Spersene 
Tannathin 
XP-20 
Resinex 
Caustic Soha 
Lime 
Desco 
Sodium Chromate 
Aluminum Stearate 
Engineering Service 
Engineering Service 

602.03 tns 
368.15 tns 
1008 sxs 
.190 sxs 
451 sxs 
163 sxs 
230 sxs 
180 a s  
147 sxs 
357 sxs 
34 sxs 
15 sxs 
2 sxs 
22 dys 
8 dys 



-OPERATOR: Plagma Gulf -Technadril 
WELL: DOE - hoco Fee !I1 

LOCATION: Section 13, T-12S, R - 8 i  
A-39 Cameron Parish, Louisiana 

XATERIAL COXSU?IPTION BREAKDOlJN BY IXTERVAL CONTINUED: 

Interval 13556' -- 10602' (Recovering stuck pipe to sidetrack) 
Magcobar (Bulk) 250..66 tns 
Nagcobar (Sack) 7 sxs 
Magcobar (Sack) 63 sxs 
Magcogel 150 sxs 
Nagcogel 2 sxs 
S p er s ene 30 sxs 
Tannat hin 90 sxs 
Caustic Soda 35 sxs 
Lime 39 sxs 
Drispac . 7  sxs 
14.0 lb/bbl Liquid Mud 520 bbl 
Engineering Service 19 dys 

- 

Interval 10602' -- 15065' 
Magcobar (Bulk) 
Magcobar (Sack) 
Magcogel 
Spersene 
Spersene 
Tanna t hin 
Tanna thin 
XP-20 
Resinex . 
Resinex 
Caustic Soda 
Caustic Soda 
Lime 
Lirne 
Drispac 
Aluminum Stearate 
Sodium Chromate 
16.4 lb/bbl Liquid Hud 
'Trucking--Liquid Mud 
Trucking 
Engineering Service 

619.15 tns 
987 sxe 
111 sxs 
170 sxs 
467 sxs 
49 sxs 
712 sxs , 

151 sxs 
260 S X ~ ;  

269 sxs 
107 sxs 
229 sxs 
202 sxs 
96 sxs 
11 sxs 
11 SXS'  

5 sxs 
540 bbl 
9 Ids 
1 ea. 

49 dys 



OPERATOR: Magma Gulf-Technadril 

LOCATION: Sectton 13,.T-12$, R-8W 
WELL: DOE - hoc0 Fee #I 

Cameron Parish, Louisiana 
A-40 

EIATERIAL CONSUMPTION BRE.4KDOIJN BY IYTERVAL CONTIXUED: 

Interval 15065' -- 15740' (T.D.1 

Magcobar (Bulk) 172.71 tns 

Spersene 223 sxs 
XP-20 364 sxs 
Resinex 226 sxs 
Caustic Soda 69 sxs 
Lime 9 sxs 
Drispac . 8 sxs 
Sodium Chromate 2 sxs 
Soda Ash 4 sxs 
Fine Mica 5 sxs 
Fine Nut Plug 48 sxs 
Medium Nut Plug 48 sxs 
Engineering Service 22 dys 

Magcogel 97 sxs 

Interval: Completion 

Magcobar (Bulk) 10.26 tns 
Sper sene 65 sxs 
Soda Ash 6 sxs 

H E C Polymer 6 sxs 
13.5 lb/gal Calcium Bromide 300 bbl 
Engineering Service 37 dys 

Aluminum Stearate 2 sxs 



5 .  

A-41 

TOTAL MATERIAL CONSUMPTION: 

Ngcobar (Bulk) 1068.06 tns 
Magcobar (Bulk) 1420.93 tns 
Magcobar (Sack) 1470 sxs 
Magcobar (Sack) 1050 $XS 
Maqcogel 2100 sxs 
Mzqcogel 210 S X S *  

S p er sene 880 sxs 
Spersene 755 sxs 
Tannathin ’ 600 sxs 
Tannathin 712 sxs 
xe-20 745 sxs 
Resinex 440 sxs 
Resinex 495 sxs 
Caustic Soda 480 sxs 
Caustic Soda 298 sxs 
Lime 750 sxs 
Lime 105 sxs 
Drispac 26 sxs 
S. A. P. P. 25 sxs 
Desco 34 sxs 
Sodium Chromate 22 sxs , 

Soda Ash 10 sxs 
Aluminum Stearate 16 sxs 
Aluminum Stearate 2 sxs 
Fine Mica 5 sxs 
Fine Nut Plug 48 sxs 
Medium Nut Plug 48 sxs 
H E C Polymer 6 sxs 
14.0 lb/gal Liquid Xud 520 bbl 
16.4 lb/gal Liquid Mud . 540 bbl 
13.5 lb/gal Calcium Bromide 300 bbl 
Magcopaks . 83 ea. 
Bulk Tank Installation 3 tnk 
Trucking - Liquid Mud 9 Ids 
Trucking 1 ha. 
Engineering Service 31 dys , 

Engineering Service 135 dys 

OPERATOR: Magma Gulf-Technadril - WELL: WE - Amoco Fee #l 
LOCATION: Section 13, T-12S, R-8W 

Cameron Parish, Louisiana 
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*****+%*+***~***iY**~*~******************************U~****** 

MA€!CODAR ENC I NEER I NG . 
n. I. D. A. s COMPUTER APPLICATIONS 

$IUD RECAP 

TECHNADRIL, INC 
AMOCO FEE NO. 1 
RESOURCE DRILLING 
CAPiER ON 
LOUISIANA 
SPUD DATE 0-21-80 

3O:OO INCH CASING AT 154 FEET 
20. 00 I w i  CASING AT 824 FEET 
13.00 IPICIi CASiNG AT 4047 FEET 
9.6851NCIi CASING AT 10230 FEET 
7. 622fNCH CASING AT. 15065 FEET 

depth w t . + u n n  p v / y p  gels p h  e l u i d  p f / p m  c e c  
v i s  loss 

0 8.7 45 4/19 5/16 11. 5 30.0 2.015. 5 . O  
494 8.7 80 20/34 5/10 9.0 19.6 .4/2.0 . 0 
835 9.4 76 29/33 12/23 8.7 16.8 . 1/ . 3  . O  
835 9.3 74 25/33 12/24 8.7 16.2 . l/ . 3  . O  
835 9.2 74 24/32 12/26 8.7 16.4 . 1/ .3 . O  
835 9. 1 44 17/24 10/20 9. 5 17.8 .2 /  . 7  . O  

1460 8.9 42 6/34 12/21 i l . 8  22.8 l .3 /3 .2 . O  
3006 9.3 43 6/25 9/18 10.3 22.0 .4 /1 .  1 . O  
4000 9.2 $1 7/26 9/20 10.6 22.4 .3/1.2 30.0 
4000 9. 2 46 8/26 10122 10.6 22.8 . 2 / 1 . 2  30.0 
4000 9.0 43 8/24 8/20  10.4 22.8 .2/l. 2 30. 0 
4055 9.0 42 5/22 7/18 10. 5 24.4 .2/1.8 30. 0 

. 4070 9.0 3b 5/25 9/15 12.2 27.6 .9/4.8 26.5 
5235 9.0 33 6/28 10115 11.8 28.0 .8 /4.0 32. 5 
6165 9. 0 37 3/12 14/25 11. 0 14. 4 . 7 / 3 . 0  28. 0 
6929 9.0 35 9/10 5/19 10. 5 2 5 : O  . 6 / 2 . 2  30.0 
7755 9.0 43 10/ 9 10/20 10.0 26.0 .8 /2 .0 32.0 
8080 9. 1 46 12/ 8 10/23 11.0 24.0 .8 /2 .2  27. 5 

8819 9.2 43 15/10 3/22 10. 5 13.8 . 4 / 1 .  3 26. 5 
8932 9.2 42 12/ 8 3/19 lo. 3 10.4 .4 /1 .3  26.0 
9092 9.3 39 9/ 3 2/ 8 10.4 10.4 . . 4 / 1 .  3 24. 5 

8470 9. 2 43 14/11 3/18 10. 5 16.6 . 4 / 2 . 0  -27. 0 

‘?5 9. 5 39 121 5 3/14 11.2 . 8 .4  . 7 / 2 . 0  26. 5 

c h i  ca  

100 120 
200 4 0  
800 4 0  
800 4 0  
800 4 0  
600 4 0  
600 4 0  
750 0 
900 0 
900 0 
850 0 
800 0 
1700 330 
2000 0 
1700 0 
1400 0 
1100 0 
900 0 
900 0 

1100 4 0  
1500 4 0  
1800 4 0  
1800 40 

o i  1 

. 00 . 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 
* 00 
. 00 . 00 
. 00 
. 00 
. 00 . 00 
. 00 
. 00 . 00 
. 00 
. 00 
. 00 
. 00 
. 00 

snd s o l  

. 5  6.0 

. 5  7.0 

. 5  8.0 

. 5  9.0 

. 5  10.0 

. 5  10.0 

. 5  7 . 0  

. 5  7.0 

. 5  8.0 

. 5  9.0 

. 5  9 . 0  
- 5  6 . 0  
. 5  6.0 
. 5  8.0 
. 5  7.0 
. 5  8.0 
- 5  8.0 
. 5  10.0 
. 5  12.0 
. 5  13.0 
- 5  12.0 
. 5  10.0 
. 5  10.0 
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AMOCO FEE NO. 1 
TECHNADRIL, INC 

.a**a*****~**~****+****************a********~****a*********** . 

d e p t h  w f . f v n n  p v / y p  g e l s  p h  f l u i d  p f / p m  c e c  
v i  5 l o s s  

9536 9.6 43 10/ 5 
9694 9.6 41 15/ 8 
9902 9.9 52 21/15 
10082 11.2 47 21/12 
10221 13. 1 39 21/ 9 
10221 13.4 41 21/ 8 
30223 13.4 40 20/ 9 
10230 14.0 56 21/17 
10241 13.9 54 20/16 
103t0 13.8 44 19/ 7 
10599 14. 1 44 22/ 9 
10757 14.2 48 20/ 9 
10963 14.2 45 25/10 
11130 14.5 41 21/ 6 
11333 14.6 43 24/ 6 
11467 14. 8 40 20/  5 
11693 14. 9 49 22/12 
11916 15. 1 43 24/14 
11986 15. 1 45 24/11 
12057 15. 1 40 23/ 5 
12169 15. 1 40 16/ 8 
12279 15.2 42 24/10 
12318 15. 3 42 26/11 
12430 15.3 13 24/12 
12482 15.3 43 25/12 
12592 15.3 42 24/10 
12604 15.3 44 25/12 
12737 15.2 14 25/ 9 
12858 14.9 41 23/ 7 
12908 15. 5 40 22/16 
13121 15.6 42 22/11 
13130 15.8 44 20/15 
13274 15.8 41 2l/ 8 
13320 15.6 40 20/11 
13510 15.6 40 25/12 
13555 15.8 42 20/ 5 
13555 15.9 40 20/ 3 
13555 15.8 40 211 6 
13555 15.8 40 221 7 
13555 15.8 40 221 0 

2/12 10.3 
2/10 10.4 
3/15 10.3 
2/12 10.6 
a/ 7 1 0 . b  
a/ 6 10.5 
2/ 6 10.4 
5/10 11.5 
5/12 11.5 
21 8 10.0 
2/10 10.0 
21 8 10.0 
2/ 7 11.5 
2/ 4 11.0 
2/ 6 10.8 
1/ 4 10.8 
4/37 l1.4 
3/21 11.2 
3/22 11.2 
1/ 4 11.1 
1/ 4 11.0 
a/ 7 11.5 
2/ 8 11.5 
2/ 7 11.8 
21 8 11.8 
2/ 8 11.8 
21 8 11.6 
2/ 6 10.6 
2/ 9 10.6 
6/24 10. 6 
3/ 9 10.4 
5/18 10.7 
%/ 7 10.6 
4/ 9 10.4 
3/ 9 10.8 
4/21 11.8 
3/20 11. 8 
4/20 11. 8 
4/20 11. 8 
4/20 11.8 

7.2 . 6 / 2 . 0  25. 5 
6.8 . 5/2. 1 25. 0 
6.8 . 5/1.8 25.0 
5. 4 1. 2/2. 9 30. 0 
5. 0 1. 1/3. 0 32. 5 
5.0 .9/2.4 30. 0 
5.0 .8/2.2 30. 0 
5.2 .7/3.0 28.0 
5.2 .7/3.0 27. 5 
5.6 .6/3. 1 26. 5 
5. s .7/3. 2 25. 5 
5. 6 . 6/2. 8 25. 0 
5. 8 1. 113. 5 24. 5 
4. 6 1.213.8 25. 0 
4. 6 1. 2/4. 0 30. 0 
3. 6 1. 213. 5 27. 5 
5. 0 1. 6/6. 0 22. 5 
6. 2 2. 1/8. 0 22. 5 
6.4 2. 3/*** 20.0 
5. 4 1. 5/5. 5 20. 0 
7. 2 1. 2/5. 0 32. 0 
6. 8 1. 4/5. 0 20. 5 
6. 8 1. 4/5. 0 21. 5 
6. 8 1. 414. 5 22. 0 
6. 8 1. 3/4. 6 22. 0 
6.0 1. 4/5. 0 22. 0 
6. 6 1. 2/4. 5 22. 0 
4. 8 .8/4.0 22. 5 
4.8 e 714. 0 25. 0 
5.6 .7/4.0 25.0 
5.0 . 6/3. 5 25. 0 
5.6 .8/4.0 25.0 
5. 4 . i / 3 .  5 25. 5 
5. 8 . 5/3.0 23. 5 
5. 8 1. 2/3. 8 23. 5 
12. 6 3. 116. 0 20. 0 
12. 6 3. 016. 0 20. 0 
12. 4 3. 0/6. 0 20. 0 
12.4 3.0/6.0 20. 0 
12. 4 3. O / 6 .  0 20. 0 

c h i  

2000 
2000 
21 00 
1906 
1800 
1600 
1600 
1700 
1800 
1000 
1800 
1800 
1800 
1700 
1600 
1600 
1400 
1600 
1200 
1500 
1800 
2200 
2300 
2500 
2500 
2500 
2500 
3300 
3100 
8200 
7500 
7700 
7000 
6600 
6300 
23000 
23000 
23000 
23000 
23000 

ca * 

4 0  
4 0  
4 0  
4 0  
4 0  
40 
40 
4 0  
4 0  
4 0  
40 
40 
40 
40 
40 
40 

200 
350 
240 
24 0 

40 
40 
4 0  
4 0  
4 0  
4 0  
40 
4 0  
4 0  
30 
40 
40 
40 
40 
40 
140 
140 
130 
130 
130 

o i  1 

. 00 

. 00 

. 00 

. 00 

. 00 
-00 
. 00 
. 00 
. 00 
. 00 . 00 
-00 
. 00 
. 00 . 00 . 00 
. 00 
. 00 
. 00 
. 00 

snd sol 

. 5  11.0 

. 5  13.0 

. 5  18.0 

.5 16.0 

. 5  22.0 

. 5  20 .0  

. 5 20.0 

. 5  20.0 

.5 20.0 

.5 24.0 

. 5  22.0 

. 5 26. C) 

.5 21.0 

. 5 24.0 

. 5  21.0 

. 5  25.0 

.5 27.0 
1. 0 28. 0 
.5 22.0 

. 5  so. 0 

. O O '  . 5  18.0 . 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 
-00 
I O 0  
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
* 00 

. 5  25.0 

. 5  25 .0  

. 5  25.0 

. 5  25.0 
2. 5 25.0 

. 5  26.0 

.5 25 .0  

.5 24.0 

. 5 30.0 

. 5  30.0 

.5 30.0 

. s  30.0 

. 5  29.0  

. 5  27.0 

.5 28.0 

. 5  28.0 

. 5  28.0 

. 5  28 .0  

. 5  28.0 
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AMOCO FEE NO. 1 
TECHNADR IL, INC: 

A-55 

d e p t h  w t . + u n n  p v / y p  g e l s  p h  f l u i d  p f / p m  c e c  . c h l  
vis loss 

13555 
10234 
10521 
11015 
10602 
10602 
10534 
10720 
10812 
1091 1 
11075 
11175 
1 1397 
11522 
11735 
11891 
11928 
12126 
12204 
12323 
12535 
12614 
12723 
12756 
12865 
12894 
13048 
131 50 
13259 
13355 
13516 
13550 

13679 
13687 
13687 
13764 
13883 
1404 1 
14146 

13648 

15.8 40 22/ 7 
14. 1 42 20/10 
15.6 41 25/ 8 
15.6 42 26/ 9 
15. 5 41 25/ 8 
15.5 41 26/ 9 
15.5 41 25/ 6 '  
15.5 44 24/ 8 
15. 5 42 26/ 8 
15.5 44 27/10 
15.4 41 26/ 8 
15.4 41 261 9 
15.4 42 27/ 9 
15. 3 43 26/ 9 
15.2 44 25/ 9 
15.2 44 26/10 

15.2 46 28/12 
15.4 46 28/13 
15.4 40 28/11 
15.6 45 30/13 
15.7 48 28/14 
15.7 45 27/11 
15.7 45 271 9 
15.7 44 281 8 
15.8 45 28/10 
15.8 46 29/ 9 
15.8 43 27/ 8 
15.8 48 29/15 
16.0 46 32/14 
16.4 44 29/ 9 
16.4 48 29/12 
16. 1 46 25/ 8 
16. 4 43 29/ 9 
16.4 48 38/13 
16.2 43 29/10 
16. 4 42 28/10 
16. 4 44 32/11 
16.4 44 31/12 
16.2 46 32/10 

15.2 46 28\12 

4/20 11.8 
4/12 11.0 
3/ 9 11.0 
3/ 8 11.0 
3/ 8 11.0 
.3/ 8 11.0 
3/12 11.8 
3/10 11.8 
3/ 9 11.7 
4/11 11.0 
3/10 10.9 
3/10 10.7 
31 9 10.8 
3/10 10.9 
3/ 8 10.6 
3/10 11.0 
'3112 11.3 
3/12 11.4 
3/12 11.3 
3/13 11.8 
3/12 11.8 
3/12 11.6 
3/10 11. 3 
2/ 8 11.6 
2/ 8 11.6 
3/11 11.5 
2/ 9 11.0 
2/ 6 11.1 
2/14 11. 1 
2/16 10.9 
1/ 3 11.4 
2/ 7 11.0 
1/ 3 11.5 
I /  3 11.4 
l /  2 10.7 
I/ 3 11.2 
1/ 3 10.9 
2/ 3 11.0 
1/ 3 11.0 
1/ 3 11.2 

12.8'2.6/5.8 20. 0 23000 
9.2 1.3/3.8 27. 5 20000 
11.8 1.0/3.8 27. 5 20500 
11.8 1.0/3.8 27. 5 20500 
11.8 .8/3.6 27. 0 23000 
11.8 .8/3.8 27. 0 23000 
11.2 2 . 0 / 6 . 2  27. 0 19000 
11.2 1.8/6.0 27. 0 19000 

11.0 1.9/6.0 26. 0 19000 
8.6 1.216.0 25. 0 16900 
8.0 .9/6.0 25.0 16600 
8. 0 1. 0 / 5 ,  5 25. 0 14100 
8.2 1. 1/5.0 26. 5 13600 
7.0 . 8 /4 .  5 25. 0 11700 
7.0 .8/4.6 24. 5 11000 
6.8 .8/4.4 25. 0 11000 
7.0 l .0 /4 .6  25.0 11000 
6.8 . 9/4.4 25. 0 11000 
6.6 1.214.4 25. 5 12000 
6.2 1. 414.6 25. 0 11500 
6.2 1.214.4 25. 0 11000 
6.6 1.014. 5 25. 0 11000 
5.6 1.3/4. 5 25. 0 10500 
6.2 1.415.5 25. 0 8000 
6.2 1.3/5. 5 22. 5 7500 
6.0 . 9/4. 5 25. 0 6500 
5.6 1. 1/4.0 215. 5 6200 
6.0 1.0)4. 5 27. 5 6500 
6.0 ,712. 5 27. 5 6500 
5. 0 1. 514. 5 30. 0 6200 
5. 2 1. 3/4. 1 30. 0 6200 
4. 0 1.815. 0 30. 0 6200 
4.0 1.815.0 30. 0 6200 
2.8 1.2j4.0 27. 5 6200 
4.4 2 . O I 5 . 2  25. 0 6200 
4.0 1. 115. 5 27. 5 6600 
3.4 1.2/5.  5 30. 0 6300 
3.4 1. 114. 5 30. 0 6500 
I. 8 .9/4. 5 27. 5 6000 

11.0 1.515.0 27. 5 18200 

I 

ca 

130 
GO 
30 
30 

100 
100 
00 
30 
80 
130 
30 
80 
40 
40 
40 
40 
40 
40 
40 
40 
40 
60 
40 
40 
40 
00 
40 
40 
4 0  
30 
40 
40 
40 
40 
40 

160 
00 
BO 
40 
4 0  

o i  1 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 . 00 . 00 . 00 

. 00 

. 00 

. 00 

. 00.  

. 00 

. 00 

. 00 

. 00 

. 00 . 00 

. 00 
-00 
* 00 
. 00 . 00 
. 00 
. 00 . 00 
. 00 
. 00 
. 00 
. 00 
eo0 
-00 
eo0 
# 00 
. 00 
00 

. 00 . 00 

. 00 

snd s o l  

. 5 28.0 . 5 25. 0 

. 5 26.0 

.5 27.0 

.5 27.0 . 5 27.0 

. 5 26.3 

.5 26.0 

. 5  27.0 

.5 25.0  . 5 26.0 

. 5  28.0 

.5 28.0 

. 5  26.0 

.5 27.0 

. 5 30.0 

. 5 28.0 . 5' 29.0 

. 5  29.0 

. 5 32.0 

. 5 30.0 

. 5  29. 0 

.5 29.0 . 5 30.0 . 5 29.0 

. 5  30.0 

.5 29.0 

. 5 30.0 

. 5 31.0 

. 5  34.0 

. 5  34.0 

. 5  34.0 

.5 35.0 
1.0 33.0 . 5 32.0 
. 5  33.0 
.5 34.0 
. 5  34.0 
. 5  33.0 

. 5  za. o 
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TECHNADRIL, INC 
AMOCO FEE NO. 1 . .  

*******3********Y(****************************************** 

depth w t . f u n n  p v / y p  gels p h  f l u i d  p f / p m  c e c  
vis loss 

14164 16.2 48 33/11 
14281 16.2 45 30/10 
14368 16.2 46 31/11 
14424 16.2 43 281 s 
14480 16. 2 42 32/i'o 

14718 16.2 4s 28/10 

14616 16.1 43 33/ 9 
14651 16.2 43 34/10 

14818 16.2 42 27/10 
14056 16.2 42 31/ 3 
14948 16.3 41 27/ 6 
14975 16.3 42 27/ 7 
15065 16.3 40 251 6 
15055 16.3 41 271 6 
15065 16.3 42 231 6 
15035 16.3 43 25/ t, 
15065 16.3 43 as/ 4 

21 3 11.6 1 .e  1.314.0 27.5 
1/ 3 11. 5 1.2 1.3/5.0 26. 5 
1/ 3 11.5 1.2 1.3/4.5 25.0 
1/ 2 10.9 1.6 1.214.0 25. 0 
l /  2 10.8 1.4 1. 1/4.2 30. 0 
1/ 2 11.3 1.6 1.414.5 27. 5 
1/ 2 11.3 1.2 1.314.0 27. 5 
1/ 2 11. 5 1. 4 1.2/4. 5 27. 5 
I/ 2 11.3 1.0 1.0/4.2 2 5 . 0  
l/ 2 11.8 1.0 1.2/4.0 27. 0 
1/ 2 11.8 1.4 1. 5/3. 5 30. 0 
l /  2 10.9 1.4 1.0/3. 5 27. 5 
1/ 2 11.8 1.4 1.6/4.0 27. 5 
1/ 2 11.6 1.4 1. 513. 5 27. 5 
l /  2 11. b 1.6 1. 5/3. 5 27. 5 
1/ 2 11.4 1. 6 1. 213. 5 27. 5 
l /  2 10.9 1.2 l.2/3. 5 27. 5 

c h l  ca  

6300 4 0  
6000 30 
6000 30 
5700 30 
5200 200 
4700 lS0 
5200 4 0  
5000 90 
5000 4 0  
5000 120 
5000 30 
5200 4 0  
5500 90 
5500 4 0  
5200 4 0  
5200 40 
5000 40 

oi 1 

. 00 
1.00 

. 5 0  

. 00 

.50 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 
- 0 0  . 00 
. 00 
. 00 

snd s o l  

. 5  33.0 

. 5  33.0 

. 5  33.5 

. 5  33.5 

. 5  34.0 

. 5  34.0 

. 5  34.0 

. 5  34.0 
- 5  33.5 

1.0 33.5 
. 5  32.0 
.3 27.5 
. 3  32.0 
.3 33.0 
. 3  32.0 
.3 33.0 
. 3  33.0 
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TECHNADRIL, INC 
AMOCO FEE NO. 1 

A-57 

d e p t h  

0 
494 
835 
835 
835 
835 

1460 
3006 
4000 
4000 
4000 

. 4055 
4070 
5285 
6165 
6929 
7755 
8080 
Bit70 
8819 
8992 
9092 
9335 
9536 
9694 
9902 

10082 
10221 
10221 
10221 
10230 

mlJd 
c o s t  

3300.00 
5645.00 
7122.00 
7297.00 
7277.00 
7297.00 
8739.00 
9706.00 
9703.00 
10323.00 
10558.00 
10553.00 
10558.00 
11400.00 
13032.00 
13699.00 
14659. 00 
16751. 00 
18115.00 
18829.00 
21155.00 
22684.00 
23L450.00 
25253.00 
271 19.00 
33004.09 
57460.00 
76189.00 
92773.00 
92869.00 
93553.00 

c o s t /  
f o o t  remark s 

**Is-*** BUILT SPUD MUD 
11.43 SPUDDED IN-DRILLING-RAISE VIS 
8. 53 CIRC CONI) HOLE-POUJ TO LOG 
8. 74 LOG-RUN 20" CASING 
8. 74 CEMENTED 20'' CASING-NIPPLE UP 
8. 74 TESTED BOP-CIH-COND. NUD 
5. 99 DRLG OUT 20t1-TREAT CEMENT 
3 .23  . DRILLING AHEAD 
2. 48 CONDITIONING TO RUN 13 3/8" 
2. 58 RUN GYRO SURVEY & ELFCTRIC LOGS 
2. 64 RUN 1 3  3/8" CASING - CEMENTING 
2. 60 NIPPLING UP ON $13 318" CASING 
2. 59 DRILLED CEMENT - RAN LEAK OFF TEST - OK 
2. 27 DRILLING AHEAD 
2. 11 DRILLING AHEAD - WILDING VOLUME 
1. 98 DRILLING - RUN SURVEY 
1. 89 DRILLING AHEAD - BUlL7 VOLUME 
2. 07 DRILLING AHEAD - NO PROBLEPIS 
2. 14 DRILLING. AHEAD 
2. 14 DRILLING 8 1/211 HOLE 
2. 35 DR ILL I NG 
2. 49 DRILLING-TRIP-TEST BOP 
2. 53 DRILLING 
2. 65 DRILL ING-TR IP 
2. 80 TRIP-CHANGE BHA-DRILLING 
3.33 RAISED WT. PER CO. OFtDERS 
5. 70 TRIP GAS 190 U. -ADDED COST OF STORED BUL 
7. 45 POOH TO LOG 
9. 08 LOGGED-TIH-B. U. GAS 49 U. -RAISED WT-POOH 
9. 10 SET 9 5 / 8 "  CASING e 10220'-CEMENTING 
9. 14 DRLG CEMENT Q RAISED bIT PER CO. ORDERS 
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TECHNADR IL, INC 
AMOCO FEE No. 1 

A-58 - 

d e p t h  

10230 
10241 
10360 
10599 
10757 
10963 
11130 
11333 
11467 
11693 
11916 
11986 
12067 
12169 
12279 
12318 
12430 
12482 

' 12592 
12604 
12737 
12858 
12908 
13121 
13130 
13274 
13320 
13510 
13555 
13555 
13555 
13555 
13555 
13555 
10234 
10521 
11015 
10502 
10602 
10634 

muti 
C o s t  

93553.00 
104907.00 
107544. 00 
108827.00 
l l O W 9 . 0 0  
112494. 00 
123522.00 
130425.00 
135064.00 
152067.00 
178 122.00 
180616.00 
190147.00 

20257 I .  00 
203205. OC) 
2 0 5 6 1 3 , O O  
2060119.00 
207275. 00 
207945.00 
215764.00 
216490.00 
223495.00 
235917.00 
230620.00 
236986.00 
255360.00 
257404.00 
277526.00 
278041.00 
278401.00 
276616.00 
238931.00 
279046.00 
298022.00 
314467.00 
314601.00 
315025. 00 
315240. 00 
316584. 00 

1925!21. 00 

c o s t /  
f o o t  

9. 14 
10.24 
10.38 
10.27 
10.28 
10.26 
11.10 
11. 51 
11.70 
13.02 
14.95 
15-07 
15.76 
15.80 
11. 50 
16. 50 
16. 54 
16. 51 
16.46 
16. 50 
16.94 
16.82 
17.31 
17.98 
17. 56 
17.85 
19. 17 
19. OS 
20.50 
20. 51 
20.54 
20.55 
20.57 
20.59 
27.12 
29.89 
28.57 
29.71 
29. 73 
29.77 

remarks 

DRLG CEMENT Q RAISED )IT PER CO. ORDERS 
DRILLED OUT-LEAK OFF TEST-POOH 
DRILLING 
DR ILL I NG 
DR ILL I N8 
DRILLING BREAK e 10700' 
DR ILL I NC SHALE-LObJER MTHP 
DRILLING-80/120 MESH ON SHAKERS 
DRILLING-BUILT 400 BUL VOL-LOST TESTING 
DRILLING-TREATING CO3 & SOLIDS 
TREATING C03 t SOLIDS-CENT. tSWECO DUWN 
DRILLING-SOLIDS EQUIP. NOT ADEQUATE - 
DRILLING 
DR ILL I NG 
DR ILL I NG 
DRILLING-TRIP-TEST I3OP 
DRILLING-JUNK IN HDLf 
DRILLING-POOH 
DR ILL I NG 
DRILLING-JUNK IN HULE 
DRLG. SND & SHL - CO. ORDERS CUT WT TO 1 
CO. ORDERS TO CUT WT TO 14.9 - DRLG 
DRLG BRK B 12366'-QAS 1080 U. -WT 13.9 
TREAT SALT H20-BARITE 623722-POOH-SWAB 
CIRC 1311-440 U. GAS-TRIP-BU GAS 1400 U. 
DRLG-LOST 100 BBLS-HOLE STAND FULL 
PULL TO CASING CSWABI-BUILT 300 BBLS-DRL 
DRILLING AHEAD 
PULLED 25 STDS tSWAB3 TIH-KICK-SHUT IN 
PIPE STUCK 12900-TD. CTEMP LOG3 
DIALOG SHOT BIT JETS-CEEENTED BHA 
RUN TEgP SURVEY t GYRO SU8VEY - R&R HYQR 
RUN DIP LOG - ATTEElPT EACHOFF 
WELL FLOWED-SET DP PL.UG Q 1290C-PERF DP 
WASHING OVER 
WASH OVER-GAS CUT-RAISED WEIGHT 
DIALOG FREEPOINT-PClDi4 W. FISH 
SET 110 SX CMT Q llO15-fCOH 
DRESSED CMT PLUG-TEST SHOE Y-TO 16.8 
DYNADR ILL1 G-NG-SURVEY -POOH 
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TECHNADRIL, INC 
AMOCO FEE rdo. 1 

A-59 
f ,  

d e p t h  

30634 
10720 
10812 
10911 
11075 
11 175 
11397 
11 522 
11735 
i 1891 
i 1928 
12126 
12204 
12323 
12535 
12614 
12723 
12756 
12865 
i2a94 
13048 
13150 
13289 
13355 
13516 
13550 
13649 
13679 
13687 
13587 
d. 3764 
13883 
14041 
14146 
14164 
14281 
14368 
14424 
14480 
14616 

mud c o s t /  
c o s t  f o o t  

316584.00 
333922.00 
336029.00 
33624.4. 09 
337151.00 
337092.00 
335780.00 
340306.00 
341 145.00 
342054.00 
349541.00 
350700.00 
352176. 00 
353659. 00 
354750.09 

369539.00 
371219.00 
37 1533. 00 
390192.00 
391 132.00 
392620.00 
393343.00 
402512.00 
404271.00 
405006. CO 
41 1500. CO 
414540. CO 
415783.00 
428000. 00 
432151. 00 
443 172.00 
446584.0U 
451533.00 
453090.00 
457548.00 
461628.00 
463544. 00 
480004. 09 
482'182. 00 

36ar190.00 

29.77 
31. 10 

30.82 
30.44 
30.24 
29.73 
29. 54 
29. 07 
28.77 
29.30 
23.92 
28.86 
28.70 
28.30 
29.21 
29.05 
29. SO 
28. Ei8 
30. 26 
29. 98 
29.86 
29. 64 
30. 14 
29. 91 
2'3. 89 
30. 16 
30. 30 
30. 38 
31.27 
31. 40 
31. 92 

31. 92 
32.05 
32.04 
32. 13 
32.14 
33. 15 
33. 04 

31. oa 

31. a i  

remarks 

DYNADRILLIG-NG-SURVEY-POOH 
DRILLING 8 1/2" HOLE 
DRILLING- FL OX PER 20. O R E f Z 3  
TEST CASING SEAT TO 16.8-TEST BOP 
DR ILL I NG-ALLOW I NO WT. TO DR I FT DOWN 
DRILLING-TRIP-GAS CUT TO 14.0 #/GAL-OH 
DRILLING-NO PROBLEHS 
DRILLING-TRIP-GAS CUT TO 15.1 #/GAL-OX 
ALLOWING WT. TO DROP- DRILLING -OX 
DRILLING 8 l/2" HOLE - TRIP FOR N/B 
TRIP - GAS CUT TO 14.2 #/GAL - O!i 
DR ILL I NC: 
SHORT TRIP-SWAB-RAISED WT-POOH 
GAS CUT TO 15. 1 #/GAL ON TRIP - 014 
DRILLING - CO. ORDERS TO RAISE WT. 
DRILLING - SURVEY - ?HIP 
KEYSEATED-FREED-POOH FOR WIPER 
WIPED TIT€ SPOT B 11000'-TRIP CUT T012.5 
DRILLING 
DRILLING - TRIP 
GAS CUT TO 15. 5 # / G A L  ON TRIP - OK 
DRILLING - TRIP 
TRIP-GAS CUT TO 13.2 4I/GAL-DRILLING 
RAISED WT. - TRIP 
RAISED WT. TO REDUCF BACKGROUND GAS 
TESTED CASING SEAT TO 16.8 # /GAL 
HTHP=21.4 DR ILL 1. i\lG 
TRIP-DRILLED Ti3 13687'-iOST RETURNS 
POOH TO 3000'-STAGED I N  HOLE-MUD THICK 
LOST 650 BBLS-FUNNEL VTS=165 OFF 3OTTOM 
DRILLING-NO PROBLEMS HTHP=l5. 2 
SHORT TRIP-NO GAS C U I  -DRILLING 
SHCRT TRIP-YO e m  wi -DRILLING 
LET WT. DROP - HT! IF'=- 12. 4 
KEYSEAT @ 10795'-TRIP-GAS CUT TO 12. 5-Gii 
DR ILL ING 
SHORT TRIP-NO MUD CUl'-IiTHP=8. 8 (12/16/EO 
'SHORT TRIP-CUT TO 14.7 GN D/U-GK-DRILLIN 
TRIP - SURVEY 
FINISH TRIP-800PSI TO BREAK C1RC.-OH 
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AMOCO FEE NO. 1 
TECHNADRIL, INC 

A-60 

d e p t h  mud 
C o s t  

14616 
14651 
14718 
14818 
14856 
14943 
14975 
15065 
15065 
15065 
15065 
15065 

482982.00 
484855.00 

493861.00 
495777.00 
513768.00 
516024.00  
517920.00 
518143. 00 
519577.00 
519792.00 
520007.00 

48a590.00 

c o s t /  
foot 

33.04 
33.09 
33.20 
33.33 
33.37 
34.37 
34.46 
3 4 . 3 8  
34.39 
34.49 
34. 50 
34.52 

remarks 

F I N I S H  TRIP-BOOPSI TO BREAK C1RC.-OK 
TRIP-REPAIR R I G  
TRIP-1200PSI TO BREAK CIRC.  -HTHP=9.6 . 
DRILLING - TIGHT SPOTS - TRIP 
TRIP (OOH 18 HRSI-CUT TO 16.0 - DRLG 
DRILLING - H T H P = 7 . 6  - NO PR03LEMS 
TRIP (OOH 15 HRSI-i'lAX V I S  OFF BOT.=65 - 
DRILLING - SHORT TRIP - POOH TO LOG 
LOGGING - HTHP = 8.0 
T I H  (OOH 43 HRSI-MAX F. V I S z 8 2  
CIRC. HOLE-LAY DOWN 5" DP-RUN 7 5/8" CAS 
7 5/8" LINER TO TD-CIHC-MAX VIS-72 CEMNT 
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TECHNADRIL, INC. 

CASING AND CEMENTATION DETAIL 

FIELD Sweet lake  WELLA a DATE Auaust 23. 1980 

J .  F .  Eggleston 
ENGINEER 12 RIG 

Resource DRLG. CONTRACTOR 

HOLE SIZE 24 "DEPTH 835 CSG. SIZE 20" LAST CSG. SIZE 30" SETAT . 156i 

MUDPROP.WHILECEM'TING:WT. 9.3 26 v' 3 2 ~ ~ 1 6 . 2  pH 8.7 OIL  0 %TYPE Native 
Bottom Hole Logging Temp. OF 

CASING DETAIL: (BOTTOM UP) Bottom Hole Static Temp. OF%. 

No.CentralirerrSpacing 6 - 2/Joint on bottom 3 joints 
Additional Equipment 
No. Jtr. Wt. Grade CPb. Lenqth Cumulative Total 
Shoe 133 K-55 But  tress 2.15 2.15 

2 133 K-55 Buttress 82.73 84.88 
Collar 133 K-55 Buttress 2.22 87. i o  

11 133 K-55 ' Buttress 450.05 537.15 
51 169 - Buttress LYU. 18 8 Z f .  33 

- 
LESS ABOVE KELLV BUSHING 3.33 
CASING SETTING DEPTH AT KELLY BUSHING 824.00 
LESS KELLY BUSHINGS"0 BRADENHEAD FlANGE 

CASING SETTING DEPTH A T  BRADENHEAD 

35.95 
188.05 

Casing Running Data: Start Time l 6 O 0  Finish Time 2 300 Torque Applied 18-20,000 ft. Ibs. 
Reciprocated? no Length strok+One Crg. Shoe Type i3 Manufacturer: Davis Lynch Typ e 501 
Collar Type & Manufacturer -&!VIS Lvnch Ty &- Float Equip. Performance wcel lent 

CEMENTING DATA: 
cementing Company Hal 1 i burton District Lake Charles, LA FieldEngineer Mr. v.  K. Vincent 
Type, emaunt, and position of wash u r d :  

Calculated Displacemeit: 13 bbl S Actual ~isp1acement13 bbls Type pump us& to  Disp. HowcO HD-400 
Pumping Rate: Mixing: 8 bbl./min. Displacing: bbl./min. Calculated excess 5 Caliper 

Table 
&lass Cement + Additives sal t Slurry Wt. Mixing H 0 Slurry Yield Slurry Vol. Pumping Time 
, J  I*/gal) (ga1lsk.f (CFlsk.) (CF) (Bbls.) (Pilot) (Blend) 

none 
used: TOP none Bottom: none Displacement Fluid mud 

Howco l i q h t  + 35F: Silica flour + 3:: 13.4 10.70 2.12 3498 622 80 min 
6.32 1.55 1162 207 125 rnin ---- 15.8 Class 750H + - 40% Silica flour - 

min. 

returned t o  surface during cement job down 5" 19.51 drill  pipe into tag-in float 
co I iar - 

- -  James I-. tggleston 
Technadril Engineer Date Issued: 
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TECHNADRIL, INC. 

CASING AND CEMENTATION DETAIL 

FIELO Sweet Lake WELL ~ O C O  Fee frcl DATE 9-2-80 . .  
DRLG. CONTRACTOR Resource RIG 12 ENGINEER J. F. Ewleston 

HOLE SIZE 17% "DEPTH 4050 CSG.SIZE 13-3/8 LASTCSG.SIZE 20 SET A T  824 
MUDPROP.WHILECEM'TING:WT.-PV 9 0 -  -YP 8-24 WL 228 pH 104 OIL  - % ~ P E  Native 

O F  

CASING D E T A I L  (BOTTOM UP) Battom Hole Static Temp. QFst. 

Bottom Hole Logging Temp. 

No. Centralizers Spacing 

Additional Equipment 150' 

Shoe 72 L-80 Buttress 1.98 1.98 
7 72 - Buttress 51.3/ 53.35 
Collar 72 L-80 Buttress 1.37 54.72 
43 72 L-80 Buttress 1371.27 1425.99 
7 72 N-80 Buttress 2661.20 4087.19 

8 Davis-Lynch, tubbelizers - ran 4 on bottom 2 jo in ts  and 1 
(3 260', 400' , 600' and 800' above shoe - ran 5 r j q j d  cent0 50 '  

I 
No. Ju. . wt. Grade CPb. &td 3uu d& Total 

LESS ABOVE KELLY BUSHING 
4U.lY 

CASING SETTING DEPTH A T  KELLY BUSHING 4047.00 
35.95 LESS KELLY BUSHINGS r 0  BRADENHEAD FLANGE 

CASING SETTING DEPTH A T  BRADENHEAD 4011.US 

Casing Running Data: Start 20 30 Torque Applied 900 t o  12,000 ft. I&. 

Reciprocated? yes Csg. Shoe Type & Manufacturer: Davl s-bnch Typ e 501 
Collar Type & Manufacturer e /uu Float Equip. Performance 

Di trict Lake Charles ield Engineer Joe Chapman Hal 1 i burton CEMENTING DATA: 
Cementing Company 

Plugs used: TOP Hal 1 i burton Bottom: Ha I 1 r h r t o n  Displacement Fluid 9.0 #/sal mud 
Calculated Displacement: . 96 bbl Actual Displacement 
Pumping Rate: Mixing: L-8 bblJmin. 

Type, amount, and position o+ i'mh used: barn-$ Hal I lburton 100 b arrefs  lO.o#/gai c i r c  out 

used to Dirp. HT-400 
Calculated excess ? 5 %Caliper 

ceme 
475 

Table 
P ly, C e y t  + Addfvf! Slurry Wt. Mixing H 9 0  Slurry Yield Slurry Vol. Pumning Time 

! n t  + Haldd ZZA t &=/sk Se?.i j 3 . 2  7.14 1-52 7=1352+2 +17 
Class H + 40% s l i l c a  f lour  + .75E CFR-2 16.3 5.70 1.47 698 124 5% 54 

lnw d ~ n z 4 t . y  1 */gal) (ga1lsk.r (CFlsk.) (CF) iBbls.) (Pilot) l8lendi 

Qg. returned. Additional information and remarks C1 r C U 1  ated 887 sacks O f  1 P 
(352 bbls) out a t  surface @ 13,2#/ga1 - reciprocated 13 3/8" c a s l n g z p l u g  
bumped 15' t o  20' up and down 

nt 

Date Issued: 9-2-80 Technadril Engineer James F. Eggleston 
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TECHNADRIL, INC. 

CASING AND CEMENTATION DETAIL 

FIELD Sweet t a k e  WELL Amoco Fee #1 DATE 9-21-80 

DRLG. CONTRACTOR Resource RIG l2 ENGINEER 

HOLE SIZE 12% "DEPTdO ,230&G. SIZE 9 5/8" LAST CSG.SIZE 13-3/8" SETAT 4047 

MUDPR0P.WHILECEM'TING:WT. 1 3 . 1 ~ ~  20 YP 8 W L 5 - 4  pH 10 * 3 OIL - %nPE Lig-Sul 
Bottom Hole Logging Temp. 13" O F  

CASING DETAIL: (BOTTOM UP) Bottom Hole Static Temp. OF?St. 

No.CentralizenSpacing 

AdditionalEquipment 2 on 1st two j t s  below casing spool 
Midway 1st h t ,  1st c l r . ,  midway 2nd j t ,  6 every o t h e r  c l r  

No. Ja. wt. Grade CPb. Length Cumulative Total 
Shoe Buttress 1.50 1.50 

33.3 - -73mWaT 
Collar 53.5 
b L36 .13  

2 53.5 P-110 Buttress 84.48 85.38 
Buttress 1.50 87.48 

255 53.5 c-95 9913.70 1025 1 .33 
- 

LESS ABOVE KELLY BUSHING 

CASING SETTING DEPTH A T  KELLY BUSHING 

LESS KELLY BUSHINGS"0 BRAOENHEAO FLANGE 

CASING SETTING DEPTH A T  BRADENHEAD 

21.33 
10250.00 

33.95 
10194.05 

Casing Running Data: Start Time 0530 aYo ,Finish Time 1600 Torque Applied 6000~7500 ft. Ibs. 

Crg. Shoe Type 81 Manufacturer: Daw s - Lynch 
Bhis iyncn Float Equip. Performance tiooa 

Reciprocated? Yes Length Stro 
Collar Type 81 Manufacturer 

CEMENTING DATA: 
Cementing Company Howco District 

Type. amount. and position of wash used: 
Piugswcd: TOP . yes Bottom: Y@S Displacement Fluid mud 
Calculated Displacement: 718 Actual Displacement 724 Type pumpused to Disp. HT-400 
Pumping Rate: Mixing: bbl.lmin. Displacing: 4 bbl.lmin. Calculated excess 10 %caliper 

Table 

Leon Harvin Field Engineer L.C. 
20 bbl H,O 

Slurry Yield Slurry. Vol. Pumping Time 
(CFI (Bbls.1 (Pilot) (Blend) 

Volume API Class Cement + Additiws 

T O O  C1H 407:; SF-: F !&J 

40D TlH 1/10 HR-4 

Slurry Wt. i'd2' - - - ,-, 

- _ _  

5 - m T  - Cementing Detail: Start Mixing-. (AM) (PM) Bumpplug no (AM) (PM)with ' 600 psi Held 

Returns 100 % Cement final wt. 16.3. * Crg. wt. in air 548 n Csg. wt. in mud 470 *Hung with 735m n 
Csg. returned 6 . i t s  Additional information and r e k r k s  

- 

Good returns throughout j ob  

M .  R. Larlan 
Technadril Engineer Date Issued: 9-22-80 
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TECHNADRIL, INC. 

CASING AND CEMENTATION DETAIL 

FIELD Sweet Lake WELL DOE AMOCO Fee#1 DATE 12/30/80 

DRLG. CONTRACTOR Resource RIG 12 ENGINEER >l an 

MUDPROP.WHILECEMTNG: w-r.16.3FT 2 8 - 4 ~ ~  12 PH 10.85 OIL t B  %TYPE Lignosulfonate, 
Bottom Hole Logging Temp. 300 OF 

rlL: (BOTTOM UP) Bottom Hole Static Temp. OF*. CASING DETP 

... 

~o.cent ra l i zen~pac ing  

Additional Equipment F1 oat  C O l 1  a r  . o r  f i c e  f l o a t  c o l l a r .  SI i p s .  t i e  back s team 
5 - 10 - 48 - 80 - 120 - 160 

No. Jts. . wt. Grsde CPl9. Length Cumulative Total 

Shoe 1.90 1 .?D 
L.C. 0.92 2.82 

Collar 

2 
1 FC. 

1 3 1 . i t s .  

x-over 
Hanaer 

’ PBR 

39 - - 82.70- 

39 
- .. 1.27 86.83 - 

s-95 - 5132.12L 
n n q  - 

11 E 7  

LESS KELLY BUSHINGS ro BRAOENHEAO FLANGE Set t ing  too l  6.30 
CASING SETTING DEPTH A T  BRADENHEAD 

Casing Running Data: Start Time 12-29-80 Finish T ims09:  00 12-30-8koc,ue Applied 6500 ft. Ibs. 
Reciprocated? NO Length Strokes 12 Csg. Shoe Type & Manufa 

Float Equip. Performance Coliar Type 81 Manufacturer Davi s-Lvnch 

CEMENTING DATA: 
Cement iqCompany Hal l i b u r t o n  District Lake Charles 9 LA , Field Engineer lenard 
Type, amount, and position of wash used: - 20 Bbl S ahead 10 Bbl S behind 

Calculated D i s p l a c e m e n t : a 6  Bbl s Actual Displacement 290 Type pump used to  Oisp. Hal 1 i burton 
Pumping Rate: Mixing: . A , b b l . / m i n .  Displacing: 5 bbl./min. Calculated excess - I Caliper 

Table 
Volume API Class Cement + Additives Slurry Wt. Mixing H 2 0  Slurry Yield Slurry Vol. Pumping t i m e  - ( 1 /gal t (gallrk.) ICFlsk.) ICF) 18bls.) (Pilot) IBlrnd) 

. Plugs used: TOP Dri 11 i n a  PI oe Bottom: None Displacement Fluid Mud 15 .4 

1.36 - - - - 17 - - - - ---- 
Cernent;ng Detail: Start Mixing 16: OO(AM) IPMJ 6UmP plug 08: OO(AM) (PMlwith 800 psi Held min. 
R e t u r n s n x c e m e n t  final wt. 17 a Csg. wt. in air -. 0 Csg. wt. in mud - *Hung with 150,000 I )  

Csg. returned 45 Additional information and remarks 
“ .  

Technadril Engineer M. R .  Harlan Date Issued: 12/ 30/ 81 
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TECHNADRIL, INC. 

CASING AND CEMENTATION DETAIL 

Sweet Lake WELL DOE AMOCO F E E # I  DATE 1/ 18/81 

DRLG. CONTRACTOR Resource RIG 12 ENGINEER Schneider 

HOLE SIZE 65 "DEPTH)5740 CSG. SIZE 55 LASTCSG.SIZE 7 5/8 SETAT 15,065 

MUD PROP.WHILE CEM'TING: WT. 15 - 7  E 29- 6 WL 1 2 pH 12 OIL  %TYPE Resi nex -Lime - 

FIELD 

HZ 
Bottom Hole Logging Temp. 300 O F  

CASING DETAIL: (BOTTOM UP) Bottom Hole Static Temp. OFest. 

No. Centralizers Spacing None 
Addttional Equipment 
No. Jo. wt. Grade CPIO. Length Cumulative Total 

Shoe 

Collar 

Hanqer - t i e  back conn., shoe, and OrfiCe float collar 

I - Brown - 1.75 1.75 

1 - - - 1.15 290 - - 45.31 48.21 H a n w  & t i e  .back conn, 
2.8 26 SO095 - 1156.72 1204.93 

- 
LESS ABOVE KELLY BUSHING Nnnp 
CASING SETTING DEPTH AT KELLY BUSHING Nnnp 
LESS KELLY BUSHINGk"0 BRADENHEAD FLANGE None 
CASING SETTING DEPTH AT BRADENHEAD 15,738 - 

Casing Running Data: Start Time 16 : 30 Finish Time 17 : 30 Torque Applied ft. Ibs. 

Reciprocated? Ye$ Length Strokes 10 ' 
Collar Type &Manufacturer Float Equip. Performance qood 

CEMENTING DATA: 
Cementing Company Hal 1 i burton District Lake Charles, LA field Engineer Leon Harvin 

Plugs used: TOP Ye5 Bottom: NO Displacement Fluid Dri 1 1 i na Mud 
Calculated Displaceme'nt: - Actual Displacement - Type pump used to Disp. Hal 1 i burton 
Pumping Rate: Mixing: L-3 bbl./min. Displacing: L-5 bbl.lmin. Calculated excess - X Calioer 

Table 
Volume API Class Cement + Additives Slurry Wt. Mixing H 0 Slurry Yield Slurry Vol. Pumping Time - (x1galJ (ga1,sk.f ICFlsk.1 ICFI ' (8bls.l IPtlot) (Blend) 

Csg. Shoe Type 81 Manufacturer: Brown - V - Set 

Type. amount, and position of wash used: 20 Bb1 s SAM-5 

155 s x  d A s S H 1 7  ---- 
Cementing Detail: Start Mixing (AM J IPM) Bump Plug (AM) (PMJwith psi Held min. 
Returns 100 OCI Cement final wt. 17 0 Csg.wt. inair - u csg. Wt. in mud - - 2 ' O f f  botkom 
Csg. returned - Additional information and remarks 

Technadril Engineer Date Issued: 1/18/81 
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TECHNADRIL, INC. 

CASING AND CEMENTATION DETAIL 

'- 

FIELD Sweet Lake WELL DOE AMOCO FEE#l DATE 1/29/81 

DRLG. CONTRACTOR Resource RIG l2 Schnei der 

SETAT HOLE SIZE 8% "DEPTH 15065 CSG. SIZE 7 518 LAST CSG.SIZE 9 5/8 

1 2  10 85 "MUD PAOP.WHILE CEMTNG: w-r. 16 -3  w 32 ~ ' 1 1  WL p~ OIL 

CASING DETAIL: (BOTTOM UP) Bottom Hole Static Temp. - 
No. Centralizers'Spacing None 

)6TYPE Res i nex - Lime - H20 
O F  

-est. 
Bottom Hole Logging Temp. 360 

Additional Equipment 

No. Jts. wt. Grade CPl9. Length 
Shoe 

Cumulative Total 

Stem - - - 8.98 8.58 
Collar 

Orfice floatcollar - - 1.30 9.88 
247 39 P-110 11,060 9840 9843.88 

LESS ABOVE KELLY BUSHING 11 
CASING SETTING DEPTH AT KELLY BUSHING 

LESS KELLY BUSHINGS ro BRADENHEAD FLANGE 

CASING SETTING DEPTH A T  BRADENHEAD 

9838 
9806 

9806 

Casing Running Data: Start Time 07 : 00 Finish Time 24: 00 Torque Applied ft. Ibr. 
Reciprocated? YPZ Length Strokes 10 csg. Shoe Type & Manufacfurer: T i  e Back stem 
Collar Type & Manufacturer rown 0 1 1  Tool Float Equip. Performance Brown u1 I 100 1 

CEMENTING DATA: 

Type, amount, and position of wash used: 30 BB1S 20 BB1 SAM 5 
Plugs used: TOP Y P S  Bottom:' yfa %.No Displacement Fluid Mud 

U Pumping Rate: Mixing: 5 BB1 s bbl.lmin. Displacing: 5 Calculated excess ?5 Caliper bbl.lmin. 
Table 

Volume API Class Cement + Additives Slurry Wt. Mixinq H 2 0  Slurry Yield Slurry Vol. Pumping l i m e  - I,/gal) IgaVsk.) ICFkk.) ICF) (Bbls.) /Pilot) l&ena) 

Cementing Company Hal 1 i burton Distr ia .Lake Char1 es , LA Field Engineer Schnei der 

. Calculated Displacement: 417 BB1 S Actual Displacement 417 BB1 s Type pump used to  Disp. Ha 1 1  i burton 

230  - - . e  ~Jass " H " O $  Okl& -ta = '1 
1% CFR-2 ,  + 0.- 1% HR-5 

- ---- - 
Cementing Detail: Start Mixing 1300 (AM) IPMI BumpPlug 
Returns 100 %Cement final wt. 18 
fig. returned 48 ' Additional information and remarks 

- (AM) ( P M m p l  a w l ,  3 y m r  - 
Csg. w t . l n 0 5  ,000 Y csg. Wt. in mud290 90- 650,000 u 

Technadrtl Engineer Date Issued: 1/29/81 
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TECHNADRIL, INC. 

CASING AND CEMENTATION DETAIL 

FIELD Sweet Lake WELL DOE AMOCO FEE #1 DATE 2-25-81 

DRLG. CONTRACTOR Resource RIG 12 ENGINEER B. Blake 

HOLESIZE 7 5/8"DEPfH 14534CSG.SlZE 5% LASTCSG.SlZE 7 5/8 SETAT 15,065 
- 

MUDPROP.WHILECEM'TING:WT. 10 w YP WL pH OIL %TYPE 
Bottom Hole Logging Temp. OF 

CASING D E T A I L  (BOTTOM UP) Bottom Hole Static Temp. O F s t .  

NO. Centralizers Spacing None 
Additional Equipment 

No. Jts. Wt. Grade CPb. Length Cumulative Total 

- 
5* Surface - - - 25.66 25.56 

25.5 SO095 - 39.64 * 65.30 
Celas )(-oyer - - J - 0.1056.10.. 

Sidinq Sleve - - - 4.22 70.32 
x-over - - - 0.85 71.17 
26 .its FL4S 25.5 SO095 - 1,074.16 1.145.33 
x-over - - - 0.96 1.146.29 

- - -r4.485.81 
14.517.08 

334 . i t s .  x-line 23 
r s ~ t o r a ~ i r r ; r c ~ ~ o c . ~ ~ ~ U b l  e P in  
~ ~ T ~ H W S ~ ~ B I ~ ~ ~ U ~ Q T ~ Y  BUSHING 1 nn llL5luK 
E E Z B ~ E ~ E B B S Z W K Z B ~ ~ - B S E  Elevation 28.15 14,546.23 

Seal Assembly spaced out to  elongate 11.82' 
CASING SETTING DEPTH A T  BRADENHEAD 

Casing Running Data: Start Time Finish Time Toque  Applied ft. Ibs. 
Reciorocated? Length Strokes Csg. Shoe Type 81 Manufacturer: 
Collar Type 81 Manufacturer 

CEMENTING DATA: 
Cementing Company None District Stri no 
Type. amount, and position of wash used: 
Plugs used: Top None Bottom: Norie Displacement Fluid None 
Calculated Displacement: None Actual Displacement None Type pump used t o  Disp. None 
Pumping Rate: Mixing: None bbl./min. Displacing: None bbl./min. Calculated excess None x Caliper 

Table 
Volume API Class Cement + Additives Slurry Wt. Mixinq H?O Slurry 'field Slurry Vol. Pumoing fime - I r i g a ~ l  t y a i / ~ k . )  (CFhk.) (CF1 iBblS.1 IPilotl [elend) 

Float Equip. Performance 

Field Engineer B B1 ake 
None 

:lone 

---- - 
Cementing Detail: Start Mixing (AMI (PM) Bump Plug (AM) (PMIwith Psi Held min. 

csg. returned 
Returns "J Cement final wt. Gg. wt. in r8r-P 8 csg. wt. in mud I: Hung w i th  # 

Additional information and remarks 

7/26/ Oatc Issued: 81 Technadril Engineer 



Rn. Make 

FEET FEET FEET I FEET I FEET 

Total No. Joints Feet 

Float Shoe _.___-____ Down Meas.-- 

. 
CASING! TUBING 

Float Collar .....___.__ 
Total Pipe ...__..___..._. 

I 

- Out Joints .___ 
Pipe In Hole ___.__-_ 
Down Meas .___..__ 
Casing Seat ______._ 
1st Collar- F t  Below Csghd. 

,Jts. -Tbg. __ 
Choke At.-.------ 

,As. -Ttg. _-- 
Side Seals _._._.__.__ 
Tail Pipe ___-___ 
Svrung At  _______ 
Off Bottom ____._ 
Packer Set At .____ 

1 

Tallied By: 3 



A.10 5 1/2" Tubing and Liner Specifications 

A-70 



A-71 

IIGT - DOE - &YOCO FEE I1  

5%" TUBIXG 6 LINER SETTING 

LINER - 

15740.00' - T.D. of 6%'' hole  

2.00'  
15738.00' . 

1.75' 
15736 .25 ' 

74.13' 

- Suspended off  bottom ' 

- BOT Double Float Shoe 

- 2 jts. - 5b'' 25.5411 SO095 FL4S casing 

15.662.12' 

1.15' 
15660.57.' 

.82' 
15660.15 ' 

615.86' 
15044.29' 

9 .64'  
15034.65 ' 

466.73' 
14567.92' 

9 .41'  

14558.51 ' 
24.67' 

1L533.54' 

- BOT Double Float Collar 

- BOT Liner Plug Latch In Collar 

- PBTD 

- 15 jts.  - 5%" 25.54# SO095 F'L4S casing 

- BOT PBR (4.40" I . D . )  

- 11 jts. - 5%'' 25.54# SO095 FL4S casYng 

- BOT Type GIC Liner Hanger 

- BOT 6v' O . D .  X 5%" I . D .  PBR 

- Tcp of l i n s r  assenbly 



A-72 

MGT -- DOE AMOCO FEE I 1  

5%'"TUBING & LINER SETTIXG 

TUBING 

15660.15' 

1126.31' 
- PBTD 53" 25.54 SO095 FL4S casing 

- Line r  Assembly above la tch i n  c o l l a r  

14533.84' 

24.00' 

14557.84 ' 
11 .61' 

14546.23' 

25.66' 

14520.57 ' 
39.64' 

14480.93 ' 
.80' 

14480.13' 

4.22' 

14475.91' 

.85' 

14475.06 ' 
1074.16 ' 

13400.90 ' 
.96' 

13399.94' 

13340.12 '* 

- Top of BOT (5%" I .D. )  PBR 

- Length of BOT PBR 

- Bottom of BOT PBR 

- S e a l  Assembly suspended o f f  btm. of PBR 

- Bottom of .BOT (5%'' X 4 1/8") seal assembly 

- BOT S e a l  Assembly (5%" X 4 1/8") 

- Top of l o c a t o r  sub on BOTSeal  Assembly 
- 1 j t .  of  S!,'' 25.54# SO095 FL4S c a s i n g  

- Crossover - 5%" 2611 P l lO  FL4S X LT&C (ABC mod) 

- Baker model 'L' s l i d i n g  Steve 

- Crossover  - 5%" 261 Pl lO FL4S X LTbC (ABC mod) 

- 26 jts. 5%" 25.54 SO095 FL4S 

- Crossover - 5%" 261 Pl lO Ex l ine  X FL4S 

- 337 jts. 5%" 231 C-95 Exline 
59.82' 

16.92' 

42.90' 

.75' 

42.15' 

13.00' - 1 pup j t .  - 5+" 231 C-95 Ex l ine  

29.15' 

- 3 pup jts - 51,'' 2311 C-95 Ex l ine  

- Double p i n  sub - 5%" 2311 C-95 Ex l ine  

1.00' - Tubing hanger bushing 

28.15' 

28.15' - RKB t o  CL 

f 
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A. 11 Cori ng Procedure 
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A-12 Core Analysis Report 
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CORE LABORATORIES, IHC. A-80 
LAB ; 

June=, 1981 

b g m a  Gulf-Technadril 
1111 Fannin Street, Suite 1010 
Haustan, Texas 77002 

Subject: Core Analysis Report 
D.O.E.-An?oco Fee NO. 1 
Wildcat 
Cameron Parish,  Louisiana 
CLI File No.: 220212070 

Gentlanen: 

Diamnd coring equipnent and water base d r i l l i n g  f luid w e r e  used to core the 
Frio fozmation, in te rva ls  15144.0 feet to 15201.0 feet, 15389.0 feet to  
15411.0 feet and 15600.0 feet to  15634.0 feet, in t h e  subject well. 'Recovered 
cores f r a n t h e s e  in te rva ls  were sampled and preserved at the w e l l  site 
by a geologist fran Core Laboratories, Inc. , as directed by a repre- 
sen ta t ive  of Magma Gulf-Technadril. 

These samples were transported to Core Laboratories, Inc., in Houston, Texas, 
where a conventional core anlaysis was p e r f o d  on the core. 
of these analyses are presented in tabular fom on pages 1 through 2 of this 
repQrt. 

The results 

Garma radiation measurements w e r e  made on the entire core frad t h e  subject 
w e l l  and are presented in graphical fom on the enclosed C0re-Gam-a Oorrela- 
t ion  Log. 

The core rmants fran the subject w e l l  w e r e  s p l i t  and preserved in sealable 
plastic and then shippeii as per instruct ions fran hIagma Gulf-Technadril. 

It has been a pleasure to  be of service. 

Very t ru ly  yours,  

?,me E. Foley 
Laboratory blanager 

h!EF/pls 



tIAGMA GULF -- TECtiNXDr<ILL DATE : 7-JAN-01 
1.l t 0 t E t-AMOCO FEE NO t 1 ' FORtlrlTION : FRIO 
w TLIICAT DRLG t FLUID: 
CAMERON PARISHI LOUISIANA LOCATION : 

CONVENTIONAL CORE ANALYSIS 

CORE N o t 1  15144.0 - 15184r0 CUT 40 FT  REC 35 FT 

1 15144.0-44t4 27 t 34 * 16t6 O t O  40 t5  8 t6  

2 1515:2*0-52*4 32 2.65 13t3 O t O  3703 0t7 
15144.4-52to 

1 S i 52 4-63 t 0 
1 5 1 53 0-7'3 * 0 
15179t0-84*0 

CORE Not2 15185.0 .- 15201t0 CUT 16 FT REC 1 2 r 5  F 

15185t0-71t0 

15191t4-97t5 
15197t5-0ioO 

3 15191t0-91t4 122t 03 t 16.3 O t 0  71t2 4t7 

ccmE tdot3 i ~ m c 3 ~ 0  - i 5 4 i i t o  CUT 22 Fer REC 11.5 F 

15309+0-03tO 

lS4OJ.5-05t0 
1 5405 t 0- 1 1 t 0 

4 lmO3 t O-!)J t 5 3670 t 3526 t 2 4 t 3  oto 01t2 4 t 6  

CORE N O t 4  15600*0 - 15634t0 CUT 34 FT REC 32 FT 

15600t0-04tl 
5 15604t1-04t5 1.29 5t23 1818 O t O  47t3  9.5 

PAGE 1 

F I L E  NO : 2202-12070-3 
LAE~ORA'I'IIRY : tIOUSTTlN P TEXf i  
ANALYSTS : HASQI4 
ELEVATION : 

DESCRIPTION 

SD F-MG SSLTY 14 FLIJ 
NO ANALYSIS BY REC4I.JCST 
SD F-HCi SSLTY N F'LIJ 
NO ANALYSIS BY REQIJE!TI' 
SHALE 
LOST CORE 7 

2 

NO ANALYSIS BY REQIJESI' 
SD M-CO SSLTY N FLIJ 
NO ANALYSIS ICY REQIJES'I' 
LOST CORE 

NO ANALYSIS CY RE.:I?IJEST 
SD 14-CG SSLTY N F'L1.J 
NO ANALLSIS c y  REOIJEST 
t-os'r CORE 

NO ANALYSIS CY REOIJES'I' 
SD F--'JFL< SL..TY N F LIJ 



2 PAGE C O R E  L A B O R A T O R I E S ,  I N C .  
P e  t r 0 1  c u m R e re  r v o tr  E n g i n  e e r i n g  

D A L L A S .  T E X A S  

DATE : 7-JAN-81 
FORMATION : FRIO 

CONVENTIONAL CORE ANALYSIS 

FILE NO : 2202-12070-3 
LAnORATORY 8 IiOIJSTOt4 9 l E X R !  

140 ANALYSIS b Y  REtNJEST 
LOST CORE 

(MI = MEASURED 



.lll ...... 

INCHES 
-e---- 

Ot0166 
0t0139 
O t 0 0 Y 8  
0 t ooE13 
0 0070 
0 t 0059 
0.004Y 
0 , 0 0 4  1 
0 t 0035 
0 t 0025 
0 t 0021 
0+0017 

'SIEVE ANALYSIS DATA 

US SAMPLE 
M M ME61 I WTS ------ ---... ------ 

6 t 4204 40 2t57 
0 4 3536 45 1 t04 
0 e 2500 b 0 5t 10 
ot2102 70 3t79 
0 t 1760 8 0 2t37 

100 1t31 0 t 14S7 
0t12SO 120 0.32 
Otl051 140 0134 
0 t oE11.39 170 0t24 
0 t 0625 230 0139 
0 t 0526 270 0t07 
0 t 0442 325 at04 

0t01 
* TOTALS lot67 

ZWTS ---- 
13t8 
9 t 9  
27t7 
2 1 t 4  
12t7 
7t0 
1t7 
1 t Q  
1.3 
2t 1 
0.4 
012 

' 0 . 0  
100t0 

13t8 
23t7 
51.3 
72t8 
a5t5 
Y2t5 
94.2 . 

96.0 
97.3 
99.4 
5'9.8 
100.0 
100t0 
100t0 

MELITAN GRAIN S I Z E  = 010097 ' ( Ot2517 MM) 
MEhN GRAIN S I Z E  CALCULATED FROM 6 8 t O X  OF THE DISTRIBUTION 0 t O l O 3  " ( 0.2618 MI1 1 

COEFI'ICIEEIT OF SKEWNESS CALCULATED FROM 68% OF THE DISTHIHUTION =-0 t 1521 
'lRASI('S SOI'ZTING COEFFICIENT 1 t302U 

!~'l'ANDARD lSEUIATION CALCULATED FROM 68% O F  THE DISTFtILWTION = 0 555'3. P H I  

I NSUF F: I c I EN T DATA *r n c A I. c 11 I, A T  E ADD I T I ON AL s T A T I s T I c s 

P rn 
W 



I 



HAGHA GULF - TECt.IN1ISRIL.L 
U C) t E t AMfIC(3 FEE NCI 1 
1J 3: L L C R  7' 
j c 15 3 

2=02-. 12070 
rJ .- 

SIEVE ANALYSIS DATA 

US SAMPLE CUH% 
I NCI.iES MM MESt.1 WTS %WTEi WTS 
-I---- 11-1-... --I*- --I--." ...--- --I- 

0t016h 0,4209 4 4.01 21t2 21t2 
O*0139 013536 45 2t31 12t2 33t4 
0 t 0078 0 * 2500 60 5.28 2799 61t3 

0.0070 0e1769 l3O . i t 6 3  
0.0057 Oil4137 100 1t22 6 . 4  90.4 
Ot0049 0tl250 120 O t 4 1  2 t 2  92t6 

? UFGR ot0041 011051 140 0193 2t3 94t9 
0 t 0035 0 t 0084 170 0 t 30 It6 96t5 03 
0 t 0025 0 t 0625 230 0 t 48 2 t 5  99t0 

S I L T  0 t 0021 0 e 0526 270 0t09 015 79t5  
0 t 0017 0 t 0442 325 0t07 0.4 9 9 t 9  

0*01 O r 1  100to 
TOTALS 1CltYl l 0 O t O  1 0 O t O  

I - .- -.- - -. - 
FGR 010083 012102 70 

- - - - -. - 
VI --.-.-I.".-- 

tIEISTAN GRAIN SIZ = 0*0lt3 ' 0t2868 MM) 

.I tISIJF'FICIEN'1' I M T A  'fa CAL-CIJLATE AllDITIUNAL STATISTICS 
01. 

*lr<Apl 0 , > \  S SCIRI'ING COEFFICIENT 1t3626 
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D
.O

.E.-N
*K

X
30 FEE ND. 

1
 

F
IL

E
 N

O
. 2202-12070 

O
RIG

INAL 
E

 
SPL. YT. 

W
E

LL 

FIE
LO

 
VIUXAT 

O
A

TE
 

6-22-81 
C

O
U

N
TY

 
w

m
 

S
TA

TE
 

LA 
D

E
S

C
R

IP
TIO

N
 

22.224. 

22.22 

20.86 

20.39 

20.08 

18.45 

17.22 

15.25 

13.02 

9.66 

7
.0

0
 

4.10 

0.51 

lH
9

i3
M

 

1oo.u 

100.0 

93.8 

91.7 

90.3 

83.0 
- 

77.5 

68.6 

58.6 - 

43.5 
' 

31.5 

18.5 

2
,
3
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MAGMA GULP-TEZHNADRIL 
D.O.E.-AhW FIB NO. 1 d 
WILEAT 
CAhlERON PARISI, LLlllISIANA 

,CORE L A B O R A T O R I E S ,  I N C .  
' P e t r o l h u m  R e s e r v o i r  E n g i n e e r i n g  

D A L L A . .  Y g X A S  

DATE 7-JAN-81 

DISI'RIBVTI~ OF FINAL REPOR" 

FILE MI.: 2202-12070 
rnRArnN: 

ANALYSIS: IIASCN 

1111 FANNIN Sl'lW, SUITE 1010 
HOUSIW,,TEXAS 77002 

P 
rD w 



=ATION ELEV. 

. 



C 
I 

.-- 

*3 

' .O 

8.4 

.o 

(.3 

.o  

.o 

.4 

.o 

*2 

1.0 

8.0 
* O  

* 2  

.O 

... . _.__ . . . ,... " .... . ,." .... , ~ . _ll_.ll -_-- "I . "11 . ... ..., ".. ... " ~ " . .. . 

6490 0 680 

6990 e 0 

7020 0 500 

7050 0 4804 

7070 0 410. 

7090 0 980 a 

7120.0 920 . 
9400.0 

9420.0 

9440.0 

9480 r 0 

9500 e 0 
9510 .0  

9580 e 0 

9600 r 0 

POR 
x ---- 

29.1 

30.7 

2.9 . 0 
2tJ.4 

30.8 

30.7 

CORE LABORATORIES 

S IDE WALL CORE ANALYSIS 

0.0 81.3 WTR Or0 6.7 0 36 515 UFO SSLTY NO FLU 

EMPTY' BOTTLE 

0.0 5r7 0 40 SD UFQ CLN NO FLU 
c 

Or0 81.5 WTR 

0.0 81.6 WTR 0.0 5.3 0 39 SD UFO SSLTY NO FLU 
?= 

0.0 82.5 WTR Or0 5.3 0 40 SD VFG SLTY NO FLU u, 
co 

0.0 84r4 WTR 0.0 4.8  0 35 SI) FG SSLTY NO FLU 

0.0 82r1 WTR 0 .0  5r5 0 36 SD F G  SLTY NO FLU 
I 

0 SHALE 

0 SHALE 

0 SHALE SCALC 

EMPTY BOTTLE 

EMPTY BOTTLE 
0 SHALE 

0 SHALE UCALC 

0 SHALE UCALC 



C 

-- 

* 1  

.o  
b 1  

* 4  

BO 

.3 

b o  

. 2  

.o 
* 3  

.o 

* O  

.o 
* o  

e 8  

6 8  

.o  

DEPTH 
FEET -------- 

9630 e 0 

9700 6 0 
9710.0 
9720.0 

10030 0 

10050.0 

1 0 0 7 0 e O  

10200 . 0 
10210.0 
10220.0 

12875.0 

128% e 0  

13055 0 
1 3 0 6 5 e O  

13085, 0 

13120eO 

13835.0 

CORE LABORATORIES 

S IDE WALL CORE ANALYSIS 

0 SHALE LMY 

0 SHALE LMY 
0 SHALE LMY 
0 SHALE 

EMPTY BOTTLE 

0 SHALE 

EMPTY BOTTLE 

0 SHALE L M Y  

0 SHnLE 
EMPTY BOTTLE 

EMPTY BOTTLE 

EMPTY BOTTLE 

EMPTY BOTTLE 
EMPTY BOTTLE 

0 SHALE 

480. 2 4 e 6  0 .0  76.9 WTR 0.0 5 0 7  0 35 SD UFO SSLTY SCALC NO FLU 

250. 23.3 0.0 85.1 WTR 0.0 305 0 40 SD UFG USSHY EiSLTY NO FLU 



.- . , , I~ _.. . . ~~ -. .. . ...... .....I.._. ~.~ . - ,  . I . "...."....~-..-.I-. .. . .. . .... 

. _ _  . 1 ; . . .  

a 0  

00 

* o  

e 4  

e 3  

04 

e 5  

00 

.9  

e9 

e 6  

*6 
at0 

.s 
e6 

b4 
* 2  

1 3856 0 

13875.0 

13926 0 

13945*0 

14035eO 

14055eO . 

14305eO 

14327 e 0 

14345.0 

14445eO 

14475.0 

14595eO 
14607.0 

14632.0 
.14645eO 

1484Cr.0 
'14856.0 

365e 24e1 

765 19e5 

0.9 16e5 

. 1.4 17r4 

14. 2060 

CORE LABORATORIES 

SIDE WALL CORE ANALYSIS 

0.0 75.4 WTR 

O t O  84.4 ( 6 )  

0 1 0  81.1 (6) 

0.0 75e9 WTR 

0.0 82.0 WTR 

0 , O  82.8 WTR 

0.0 86.5 WTR 

OeO 76.4 (6) 

O e O  80.0 (6) 

0.0 81.5 WTR 
(3) 

0.0 519 0 

oeo 3eo 0 

O e O  3e3 0 

oeo 5.5 0 

O e O  3eQ 0 

0.0 3.0 0 

O e O  2*8' 0 

0 

4 

0 

0.0 3e9 0 

0,o  3.5 0 
0 

0.0 3.7 0 
0 

TY CALC NO FLU 37 

67 S I L T  U LAM 5CALC NO FLU 

69 S I L T  U SCALC NO FLU 

52 

52 S I L T  LMY NO FLU 

UCALC NO FLU 

AM SCALC NO FLU 

HARD SCALC NO FLU 

SHALE LEfY NO FLU 

SHALE LMY NO FLU 

. SHALE 

69 S I L T  WHY L A M  LMY NO FLU 
EMPTY BOTTLE 

70 S I L T  WHY LMY NO FLU 
SHALE 

63 S I L T  SHY LMY NO FLU 
S I L T  SHY CALC NO FLU 

7 
(0 
U 



CORE LABOR ATOR I E'S 

SIDE WALL CORE ANALYSIS 

04 

,OO 
8.4 

1.0 
IbO 

1.2 
b o  

b o  

00 
b o  

00 
00 
86 
00 
b o  

b 4  
06 

148680 0 

14923 0 

1 4 9 3 5 0 0  
14952 0 

149750 0 
1498000 
14990.0 
15OOObO 
1501000 
1502oeo 
1502500 
1503000 
15040o0 
15045 0 
15050 b 0 
1 5 0 6 0 o O  
j 5 0 7 0 o O  
1507560 

0 SHALE SSLTY NO FLU 

4e2  17.1 O e O  86e2 (6) 010 2e4 0 67 S I L T  USHY VCALC NO FLU 

EMPTY BOTTLE 
808 19.5 0.0 78.9 (6 )  0 . 0  4e1  0 6 7  S I L T  SHY-USHY L A M  LMY NO FLU 

EMPTY BOTTLE 
EMPTY HUTTLE 

0 S I L T  SHY 1,MY NO FLU 7 
EMPTY BOTTLE 03 

(0 

(3) 

EMPTY Et 0 T T 1. E 
EMPTY BOTlLE 
EMPTY BOTTLE 
EMPTY BOTTLE 
EMPTY BOTTLE 

1 1 0  20.0  0 .0  7 8 e 1  WTR O e O  404 0 65 SI3 UFG SHY-USHY L A M  CALC NO FLU 
0 SHALE 

EMPTY B 0TTt.E 
260 20r5 Ob0 83e3 WTR 0 .0  304 0 159 S I L T  SSHY SCALC NO FLU 
620 22r0 0 .0  79.5 WTR 040 405 0 52 S I L T  SCALC NO FLU 

70200 70500 7090e DOUBLE SHOTS 

(3)  INSUFFICIENS SAMPLE 
(6) LOW PERMEABILITY 

(lk) PERMEABILITY VALUES FOR PERCUSSION TYPE SIDEWALL 
CORES DETERMINED EMPIRICALLY* 



CORE CABORATLR TEs 
SIDE WALL CORE ANALYSIS 

NOTE: CRIT WTRX IS AN ESTIMATE OF THE MAXIMUM WATER EACH SAMPLE COULD CONTAIN IN THE FORMATION IF 
IT IS HYDROCARBON PRODUCTIVE* IT IS SOLELY DEPENDENT UPON THE PERMEABILITY AND POROSITY AND HAS NO 
RELATIONSHIP TO THE WATER X PORE MEASURED IN THE SAMPLE* IN PRODUCTIVE ZONES THE WATER SATURATION 
CALCULATED FROM THE INDUCTION LOG TRUE RESISTIVITY SHOULD DE LESS THAN THE CRITICAL WATER* 

MAGMA GULF-TECHNADRIL 
1111 FANNIN ST., SUITE 1010 
HOUSTON, TX 77002 
ATTN: BOB ROGERS (6) 



A-1 00 

Mineral Content Determinations I 

for 

MAGMA GULF 

Magma Gulf-Amoco Fee No. 1 Well 
Wildcat 

Cameron Parish, Louisiana 



November 20, 1980 

A-1 01 
CORE LABORATORIES, INC. 

Special Core Analysis 

Magma Gulf  
430 Highway 6 South, Su i te  208 
Houston, Texas 77079 

At tent ion:  Mr. R. W. Rodgers 

Subject: Mineral Content Determinations 
Magma Gulf-Amoco Fee No. 1 Well 
W i  1 dcat 
Cameron Parlsh, Louisiana 
F i  1 e Number: SCAL-308-80420 

Gent 1 emen : 

On o r  about September 26, 1980, core mater ia l  from the subject w e l l  was 
submitted t o  the  Special Core Analysis Department o f  Core Laboratories, Inc., 
a t  Dallas, Texas, w i t h  a request f o r  Mineral Content Determinations by X-Ray 
D i f f r a c t i o n .  Port ions of t he  samples, which represented depth i n t e r v a l s  o f  
7020, 7050, and 7090 f ee t ,  were analyzed i n  bulk u t i l i z i n g  an X-ray d i f f r a c t i o n  
technique w i t h  mono-chromatic CuKa radiat ion.  The r e s u l t s  a re  presented i n  
tabu la r  form on Page 1. It should be noted t h a t  the sample from a depth o f  
7020 f e e t  contained a l a rge  quan t i t y  o f  ba r i t e ,  poss ib ly  as a r e s u l t  o f  con- 
taminat ion by d r i l l i n g  mud. The t e s t s  a lso ind icated the  presence o f  some 
clays; however, on l y  through c l a y  analysis can t h e  amounts be quant i f ied.  
I n  the absence of f u r the r  analysis, standard procedure i s  mathematical normal-. 
i z a t i o n  o f  t he  remaining minerals present t o  100 percent t o t a l .  

It has been a pleasure performing t h i s  study on behal f  o f  Magma Gulf. We 
r e g r e t  t h a t  t h i s  r e p o r t  was delayed pending n o t i f i c a t i o n  o f  whether f u r t h e r  
analyses woiJld be required. Should the re  be any questions concerning the  
t e s t  resu l t s ,  o r  if we could be of any fu r the r  assistance, please do not 
h e s i t a t e  t o  contact  US. 

Very t r u l y  yours, 

Core Laboratories, Inc. pa$- 
John A. Koerner, Laboratory Supervi sor 
Speci a1 Core Analysis 

JAK : CAD : kw 
7 cc. - Addressee 



Sample Number 

Sample Depth, Feet: 

Particle Size o f  
Sample Fraction: 

Mineral 

Quartz 

Feldspars 

Calcite 

*Barite (Mud contaminant) 

CORE LABORATORIES, I N C .  
Abohm Reservoir En@eering 

DALLAS, TEXAS 76247 

Mi neral Content Determination 
Jby X-ray Diffraction) 

26 

7020 

Whole 
Rock 

23 

7050 

Whole 
Rock 

1 Page 1 o f  
Fi l e  SCAL-308-80420 

21 

7090 

Who1 e 
Rock 

Percent of Sample Analyzed 

54 89 97 

07 

07 

32* 

11 03 

TR 

* Inseparable 
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oUNCORr3ECTED OPEN HOLE LOG 
o C R C  T E M P E R A T U R E  PROBE 
A SCHLUMEERGER TEMPERATURE LOG 
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A.14 Perforating Procedure 
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MGT - DOE - AMOCO FEE N O . l  

PERFORATING PROCEDURE 

1 .  
. .. 

Check pressure on tubing and casing. 
off remove blanking cap. 

If no pressure or pressure bleeds 
.. . 

2 .  Remove FMC back pressure installed in 5%'' tubing hanger. 
sure valve is constructed in two parts: 
sembly which is landed in the 5%" tubing hanger the second part to a 
2'' back pressure valve which seats in the 5" seating assembly. 
be able to determine whether there is pressure below the back pressure 
valve or not by running a manual back pressure setting tool. If there 
is no pressure remove the back pressure valve. 
install and test Schlumberger's 10,000 psi lubricator and use a wirclina 
retrieveing tool and bumber jars to retrieve the 2'' back pressure valve. 
Once the 2'' back pressure valve is removed, bleed off the trapped pres- 
sure. 
FMC's equipment. 

This back pres- 
one part is a 5'' seating as- 

FMC will 

If there is pressure, 

Remove the lubricator and retrieve the 5" seating assembly with 

3 .  

4 .  Run a 4'' gauge ring and junk basket to 15,660' PBTD. 

Install and test Schlumberger 5%" 10,000 psi lubricator. 

5 .  Run a temperature survey 15 ,660 ' .  
perature profile graph on 100' spacing. 

Instruct logger to construct tem- 

6 .  Run a Gamma Ray - Collar Locator Log to 15660' and correlate with the 
Cement BondLog .Gamma Ra:r ran on 2 / 1 6 / 8 1 .  
given to define position of: The BOT PBR at approximately 15034' 
to 15044' 
to 14534' (Note: The seal assembly bottom was landed approximately 
12' off of the bottom of the BOT PBR - special effort to confirm this 
position should be made) and 3) The Baker model 'L' sliding sleeve 
at approximately 14476' to 14480' .  See attached tubing setting detail 
for aid in counting collars. 

Special attention to be 
1) 

2 )  The BOT PBR and seal assembly at approximately 14520' 

7. Run Schlumberger's Electronic Thickness Log from 15660' to 0'. As in- 
structed in step 5 ,  confirm position of the previous listed equipment. 
The position of all three of these items is critical to the life and 
safety of this well. 

8 .  Retest 10,OOO'psi lubricator. 

9 .  Go in hole with a 35 '  Schlumberger 2 7 /8"  Hyperdome ( 3  1 /8"  charges) with 
4 shots per foot. Pressure up on casing side to 1,000 psi. Pressure 
up on tubing side to 3,000 psi. (This should allow for a differential of . 
1,000 psi into the wellbore). 
approximately 4,000 psi after perforating. Perforate from 15387' to 
15414' EL. Note: Drawing of gun. 

Expect for shut in wellhead pressure to be 

10.  Rig down Schlumberger. 

11. Flow well and monitor returns. Expect to recover 300+ BBls of 10.0  ppg 
brine water prior to production of formation water (expected to weigh 

' 8 . 9  PPg). 

12 .  Flow test well as per Testing Departments recommendations. 
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-f l.5! 
1 

t 
1.5' 

i L 

' .  1 
6.0' 

F- 

- XONOUBLE HEAD 

-CASIKG COLLAR LOCATOR 1 11/16 0.b. 

-SHOT PORTS @ 180' PHASE 

P 

-4' x 2 7/89' HYPE&XE GLTN 
Shape charge specifications 

14 gr explosive load 
0.37" entrance hole diameter 
16" effective penetration 

+SELECTIVE FIRE SWITCH SUB 

23' X 2 718" HYPERDOXE G U N  - 
Shape Charge specifications 

14 gr explosive load 
0.37" entrance hole 
16" effective penetration 

TOTAL TOOL LEXGTH 35.0' 

-BULL PLUG 
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A.15 D a i l y  D r i l l i n g  Progress Report 

i 
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AMOCO FEE TEST WELL 

8/19/80 - First Report. Rigged up and drilled rat hole and mouse 

hole. Started to drive 30" conductor casing. Resource Rig 

XI2 went on day rate. 

8/20/81 - Finished driving 30" to 126' below GL. Rigged down diese 

Nippled up 30" bell nipple and unloaded 20" casing hammer. 

Installed shale shaker and dump trough. 

8/21/80 - Nippled up flow lines on 30" drive pipe. 

equipment to spud well. 

Rigged up floor and 

8/22/80 - Spudded and drilled to 5 1 5 ' .  Surveyed at 400' with 1' devi- 

ation. Drilled to 550' and circulated due to excess solids. 

Had pea size gravel from 450' to 5 1 5 ' .  

8/23/80 - Drilled to 835'. Circulated hole clean due to solids. 

Strapped out of hole. Ran in hole to circulate and condition 

mud. Ran survey at 835'. Surveyed at 835' with 1' devi- 

ation. 

8/24/80 - Pulled out of hole to log 4 arm 60" calipers. Logged from 

Ran in hole to circulate and conditioned mud. 845' to 1 5 4 ' .  

6-004 
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8/25/80 - 

8/26/80 - 

8/27/80 - 

8/28/80 - 

Pul l ed  out of hole t o  run 20" casing. Ran 13 j o in t s  of 20" 

133# K-55 B.T.C. and 9 joints of 20" 169# K-55 B.T.C. hung i n  

center of rotary. Ran i n  hole w i t h  cementing s tab i n  equip- 

ment. Circulated and conditioned mud for 5 hours. Mixed and 

pumped 750 sacks of c lass  "H" p l u s  35% s i l ica  flour plus 3% 

CaC12, 13.4 lb . /ga l .  cement for t a i l  s lurry,  and 1650 sacks 

l igh twe igh t '  p lus  35% sil ica f lour  p l u s  3% s a l t ,  13.4 1b.l 

gal .  for lead slurry.  

Continued cementing. 20" casing. 

surface. Waited on cement 5 hours and cut 30" and 20" pipe. 

Had 265 sacks returned on 

Welded 20" 30008 FMC OCT casing and tested t o  1250 psi for 30 

minutes. Nippled up 20" 3000# spacer spool, 20" 3000# x 20" 

2000# double studded adapter, 2-4" valves, 20" 2000# spacer 

spool with 2-4" valve out le t s  and 20" 2000# Hydril . 

Nippled up 20" Hydril BOP'S. Ran i n  hole w i t h  470' of 5"  

D.P. Tested 20" casing and BOP'S t o  1000 psi for  30 

minutes. Picked up 8" Monel D.C. and 2 stabilizers. Ran i n  

hole and dr i l led  out cement and f loa t  col lar .  

Drilled out cement and dr i l led  t o  1500'. 
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8/29/80 - Surveyed a t  1500' w i t h  1/2' dev iat ion.  Reamed br idge from 

1485' t o  1490' and d r i l l e d  t o  3006'. Surveyed a t  2000' and 

2500' with 3/4' and 0' deviat ion,  respect ive ly .  

8/30/80 - D r i l l e d  t o  4000'. C i rcu lated and condi t ioned mud t o  run  Gyro 

survey. Survey a t  3500' w i t h  3/4' devi at ion.  

8/31/80 - Chained and measured out o f  ho le  w i t h  Gyro-survey. Ran 4 arm 

c a l i p e r s  from 4046' t o  826'. Ran i n  hole t o  c i r c u l a t e  and 

cond i t i on  mud t o  r u n  13 3/8" casing. 

9/1/80 - Rigged up casing crew and r a n  13 3/8" casing t o  4043'. 

C i r cu la ted  mud and tagged bottom a t  4050' w i t h  45 j o i n t s  

13 3/8" 72# L-80 B.T.C., f l o a t  shoe, f l o a t  c o l l a r  and 69 

j o i n t s  13 3/8" 72# N-80 B.T.C. C i r cu la ted  and condi t ioned 

mud t o  cement. Pumped 1000 bbl  o f  SAM-5 10 lb./gal.  chemical 

wash. Mixed and pumped 5000 sacks h igh temperature, low 

dens i t y  cement p l u s  1.7% Halad 22A, 1/4 lb./sack Kwik Seal 

t a i l e d  by 475 sacks c lass "HI' p lus  40% s i l i c a  f l o u r  p lus  

0.75% CFR-2 a t  16.3 lb. /gal .  

9/2/80 - Cemented casing t o  surface w i t h  857 sacks returned. Nippled 

down 20" H y d r i l  and hung 13 3/8" casing w i t h  200,OOOf on OCT 

Type C-29 s l i p s  and c u t  13 5/8" casing. Nippled down 
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Hydr i l .  Tested 13 5/8" 5000# x 20'' 3000# OCT C-22 casing- 

head t o  1400 ps i  f o r  30 minutes. Nippled up 13 5/8" Type U 

10,000 p s i  BOP's. 

9/3/80 - Nippled up BOP'S. Tested BOP's .  Flange leak repaired on 4" 

choke manifold. Tested p ipe rams t o  5000 psi,  Hydr i l  t o  3000 

psi ,  and valves t o  5000 ps i .  

9/4/80 - Finished t e s t i n g  BOP'S and repaired leaks. Rigged up f l o o r  

and made up bottom-hole assembly. D r i l l e d  out cement and , 

shoe and performed leak-of f  test .  Tested t o  14.0 lb./gal. 

equivalent. D r i l l e d  t o  4174'. 
1 

9/5/80 - D r i l l e d  t o  5308'. Ran surveys a t  4558' w i th  1' deviat ion, 

and 5042' w i th  1/2' deviat ion. 

9/6/80 - Pul led out o f  hole. Circulated and condit ioned mud. Ran i n  

hole and d r i l l e d  t o  6427'. Ran surveys a t  5539' w i th  3/4' 

dev iat ion and 6000' w i th  1/2' deviat ion. 

9/7/80 - D r i l l e d  t o  6929'. Circulated hoie clean. Pul led out o f  

bottom-hole assembly and inspected same. Tested 4" choke 

l i n e  and checked manifold t o  5,000 ps i .  Went i n  hole wi th  

new b i t  and d r i l l e d  t o  7783'. 
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9/8/80 - Drilled to 7783'. Ran survey at 7515 with 1/2' deviation. 

9/9/80 - Drilled to 7963'. Pulled out o f  hole to change bottom-hole 

assemb 1 y . Ran in hole to casing seat. Rep ai red 

Crown-o-Matic and cut 93' o f  drilling line. Ran survey at 

7963' with 1/2' deviation. 

9/10/80 - Drilled to 8525'. 

9/11/80 - Drilled to 8840'. 

9/12/80 - Drilled to 9010'. Ran survey at 9010' with 1' deviation. 

9/13/50 - Drilled to 9082'. Pulled out o f  hole to change bit. uqer 

pulled 30,000 to 40,000# in spots. Tested 13 5/8" BOP'S. 

rams and all valves to 5000 psi. Tested Hydril to 3500 psi. 

Ran survey at 9082' with 1' deviation. 

9/14/80 - Tested Kelly valves to 5000 psi and changed blind rams. Ran 

in the hole with new bit and drilled to 9335 ' .  

9/15/80 - Drilled to 9536'. Ran directional survey and pulled out of 

hole. 
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9/16/80 - Inspected drill collars and drilled to 9698'. Ran survey at 

9526' with 1' deviation. 

9/17/80 - Drilled to 9904'. Circulated and conditioned mud. Pulled 

out o f  hole to change bit. 

9/18/80 - Drilled to 10,102'. 

9/19/80 -. Drilled to 10,221'. Circulated and conditioned mud. 

Increased mud weight from 12.5 lb./gal. to 13.0 lb./gal. 
I 

9/20/80 - Pulled out of hole to log. Ran Dual Induction, Formation 

Density, Gamma Ray, Neutron, Sonic and Dipmeter Logs and took 

sidewall cores. Attempted 24 shots and recovered 16 sidewall 

cores across geopressured transition zone. 

9/21/80 - Circulated bottoms up with 40 units of gas. Rigged up to run 

9 5/8" casing. 

9/22/80 - Ran 8 joints of 9 5/8" P-110 47 lb./ft., 225 joints 9 5/8" 

N-80 47 lb./ft. casing. Circulated bottoms up. Cemented 9 

5/8" casing with Class "H" cement plus 40% Silica Flour plus 

0.25% CFR-2 plus 0.1% HR5. Followed with 400 sacks Class "HI' 

plus 40% Silica Flour plus 0.4% Halad 22-A 0.75% CFR-2 plus 

0.25% HR 12. Nippled down B O P ' S  and waited on cement. 
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9/23/80 - 

9/24/80 - 

9/25/80 - 

9/26/80 - 

9/27/80 - 

9/28/80 - 

Waited on cement 16.5 hours. Attempted t o  p u l l  pipe. Pipe 

slipped. Waited on cement addi t ional  6 hours and ran 

temperature survey. 

Cement top at  6400'. Pul led 9 5/8" casing 54" t o  8!.0,000#. 

Set s l i p s  w i th  735,000#. Nippled up 13 5/8" 5000 x 11" 

10,000 OCT C-22 casing head and tested t o  3500 ps i .  Nippled 

up BOP'S. Ran Gyro survey from 11,007' t o  3987'. Horizontal 

displacement equals 51.33' a t  N 39' 18' W .  

Tested 13 5/8" BOP rams, i i n e s  and a l l  valves. 

tested t o  5000 psi .  annular BOP t o  3500 psi .  

casing t o  1500 ps i .  

10,070'. 

Ke l l y  valves 

Tested 9 5/8" 

D r i l l e d  out hard cement from 10,012' t o  

D r i l l e d  t o  10,240'. Tested casing shoe t o  1500 ps i .  

Leak-off t e s t  performed wi th  14.0 lb./gal. mud t o  equivalent 

o f  16.8 lb./gal. 

change b i t .  

D r i l l e d  t o  10,241'. 

Ran i n  hole wi th  new b i t .  

Pul led out o f  hole t o  

D r i l l e d  t o  10,344'. Pul led out of hole t o  change b i t .  Ran 

i n  hole w i th  new b i t  and d r i l l e d  t o  10,367'. 

D r i l l e d  t o  10,599'. Pul led out o f  hole t o  change b i t .  
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9/29/80 - Ran in hole with new bit and drilled to 10,757'. Ran survey 

at 10,589 with 3/4' deviation. 

9/30/80 - Drilled to 10,963'. Pulled out of hole to change bit. Ran 

survey at 10,950' with 1/4' deviation. 

10/1/80 - Drilled to 11,155'. Trip gas was 851 units. Background gas 

approximately 12-14 units. 

10/2/80 - Drilled to 11,337 and tested BOP's. Mud weight raised to 

11.6 lb./gal. Ran survey at 11,337' with 1/4' deviaiton. 

10/3/80 - Finished testing BOP's, rams, valves and kelly cock to 5000 

psi. Tested Hydril to 3500 psi. Inspected bottom-hole 

assembly. Drilled to 11,495'. 

10/4/80 - Drilled to 11,700'. 

10/5/80 - Drilled to 11,915' with a drilling break from 11,728' to 

11,732'. 

10/6/80 - Ori 1 led to 11,987'. Performed directional survey and pulled 

out of hole. Changed stabilizers and ran in hole. Rabbited 

drill pipe looking for survey instrument. 
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10/7/80 - Continued in hole to 10,200' rabbiting DP for survey 

instrument. Drilled on junk from 11,960' to 11,987'. 

Drilled to 12,080'. 

10/8/80 - Drilled to 12,170'. 

10/9/80 - Drilled to 12,279'. 

10/10/80 - Drilled to 12,280'. Dropped directional survey. Tested 

rams, valves and BOP'S to 5000 psi. Tested annular BOP to 

3500 psi. Drilled to 12';318'. Ran survey at 12,270' with 

3/4' devi ation. 

10, - Drilled to 12,430'. 

10/12/80 - Drilled t o  12,460'. Pulled out of hole and changed out 

stabilizers and bit. Ran survey at 12,457' - misrun. 

10/13/80 - Drilled to 12,592'. 

10/14/80 - Drilled to 12,604'. Ran directional survey. Tripped out of 

the hole due to junk and ran in the hole with a Tri-State 

Concave mill and 2-7'' boot and milled from 12,504' to 

12,607'. Pulled out of hole and layed down mill. Survey at 

12,594' with 2 3/4' deviation. 
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10/15/80 - D r i l l e d  t o  12,750'. 

10/16/80 - D r i l l e d  t o  12,872'. Dropped survey and p u l l e d  out o f  hole. 

10/17/80 - Reamed from 12,800' t o  12,872'. D r i l l e d  from 12,872' t o  

12,930'. D r i  11 i n g  break a t  12,808'-12,894'. S1 i ght 

movement. Ci rcu lated and b u i l t  up mud weisnt t o  15.3 

lb. /gal .  Maximum gas a t  1080 units.. Background gas a t  280 

un i t s .  Continued t o  b u i l d  mud weight t o  15.5 lb . /ga l .  

Background gas dropped t o  19 un i t s .  Ran survey a t  12,872' 

a w i t h  3 1/4' deviat ion.  

10/18/80 - D r i l l e d  t o  13,126'. Dropped survey and slugged pipe. Pul led 

10 strands o f  p ipe out  o f  hole. Hole was not  t ak ing  mud. 

C i r cu la ted  bottoms up w i t h  maximum gas a t  440 u n i t s  and 

excessive shale i n  cut t ings.  Mud weight a t  15.6 lb./gal.  mud 

weight c u t  t o  14.2 lb./gal. 

10/19/80 - Circu lated out gas and p u l l e d  out  o f  t he  hole. Tested BOP'S  

, rams and valves t o  5000 ps i ,  and H y d r i l  t o  3500 ps i .  Ran i n  

hole and washed from 13,050' t o  13,126', and d r i l l e d  t o  

13,240'. C i rcu lated t o  c l e a r  bottoms up w i t h  maximum gas a t  

1400 un i t s ,  and 12,900 C12. Survey dev iat ion o f  3 1/4*. 



10/20/80 - Drilled t o  13,273'. Lost circulation w i t h  15.8 lb . /ga l .  

mud. Reduced c i r c u l a t i o n  pressure t o  attempt t o  regain 

circulation. Annulus s tayed fu l l .  Attembted t o  circulate a t  

10,230'. Circulated for 10 minutes, but lost returns. 

Waited for hole t o  heal. C u t  down .mud weight t o  15.6 

lb . /gal .  

10/21/80 - G!aited on hole t o  heal. Broke circulation slowly and 

c i r c u l a t e d  bottoms up. Tripped i n  the hole w i t h  18 s tands  

and c i r c u l a t e d  bottoms up. Tripped i n  w i t h  10 s tands  and 

c i r c u l a t e d  bottoms up. Ran i n  the hole w i t h  1 stand and 

s t a r t e d  t o  take weight .  Reamed t o  13,273'. Dri l l ed  t o  

13,335'. 

10/22/80 - Dri l led  to  13,510'. 

10/23/80 - Dri l led  to 13,554'. Made a 20 stand short trip to  11,700' 

and well s t a r t e d  t o  swab i n  w i t h  15.6 lb . /gal .  mud. Dr i l led  

t o  13,556'. Circulated 15.8 lb . /ga l .  mud. Well s t a r t e d  

f looding.  Shut well i n  w i t h  800 psi on casing and 50 p s i  on 

d r i l l  p ipe  and c i r c u l a t e d  through choke. Opened rams and 

attempted t o  c i r c u l a t e .  Pipe was stuck. Rigged up 

Schl umberger t o  r u n  temperature survey. Ran temperature 

survey from 0-13,520'. Bit a t  13,520'. 
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10/24/80 -'Ran temperature survey (HRT) and CBL-VDL-GR. Temperature 

survey was r u n  from the surface t o  13,550' and the CBL-VDL-GR 

from 13,527' t o  10,000'. Second HRT run  from 9000' t o  

13,530'. Pumped i n t o  DP w i t h  20 SPM and 6508 and 28 SPM a t  

1050#. The formation broke down a t  1250 p s i .  

10/25/80 - Ran 1 13/16" junk shot t o  13,531. F i r e d  junk shot t o  remove 

j e t s  from b i t .  Cemented d r i l l i n g  s t r i n g  with 530 sacks o f  

Class "HI' p lus 0.75% CFR-2 + 0.7% HR-12 s l u r r y  w i th  a densi ty  

o f  16.4 lb./gal. Waited on cement t o  set. Annulus s t a r t e d  

t o  f l o w  30 minutes a f t e r  p l a c i n g  cement. A f t e r  12 hours 

pressure increased t o  400 p s i  on DP and 210 p s i  on annulus. 

Bled pressure on d r i l l  p ipe from 400 p s i  t o  0. A f t e r  6 hours 

annulus pressure increased t o  300 ps i .  

10/26/80 - Ran HRT from 12,924' t o  8000' and CBL-VDL-GR from 13,500' t o  

8000'. Hung 5" DP on rams and changed Cameron Type ttDt8 

annulus BOP rubber. Ran Gyro d i r e c t i o n a l  survey. 

RECAP OF R I G  OPERATIONS FROM 10/19/80 t o  10/26/80 

On 10/19/80 wh i l e  d r i l l i n g  a t  13,273' w i t h  15.8 ppg mud, c i r c u l a t i o n  was 

l o s t .  The b i t  was immediately pu l l ed  back i n t o  the 9 5/8" casing set a t  

. 10,230'. A f t e r  w a i t i n g  3 hours c i r c u l a t i o n  was regained i n s i d e  the  

casing. The b i t  was then lowered back t o  bottom with three intermediate 

stops t o  c i r c u l a t e .  Large pieces o f  sp l i n te red  shale were recovered. 



D r i l l i n g  was resumed a f t e r  

returned t o  a s tab le  cond i t  
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the shale was c i r c u l a t e d  out  and the hole 

on. A mud weight o f  15.6 ppg was mixed t o  

avoid l o s i n g  c i r c u l a t i o n  again. 

D r i l l i n g  continued w i t h  no f u r t h e r  problems t o  a depth o f  13,556' with 

15.6 ppg mud. D r i l l i n g  was temporar i ly  ha l ted  here t o  make a short  t r i p  

and pressure t e s t  the hole before penetrat ing a higher pressured sand 

which would requ i re  an increased mud weight. The previous l o s t  

c i r c u l a t i o n  problem noted above required t h a t  the hole be tested before 

cont inuing d r i l l i n g .  

The b i t  was pu l l ed  up t o  11,700' when the w e l l  s t a r t e d  swabbing in. 

Immediately the b i t  was run  back t o  bottom. For one ha l f  hour' 15.8 ppg 

mud was c i r cu la ted .  Then the wel l  s ta r ted  f lowing.  The Cameron annular 

BOP was closed w i th  800 p s i  on the casing and 50 p s i  on the d r i l l  pipe. 

C i r c u l a t i o n  was continued whi le  working the p ipe and checking the 

returns.  

The 13 3/8" Cameron Type D annular BOP s ta r ted  leak ing excessively a f t e r  

68 minutes. This short  t ime i s  an extremely poor performance f o r  t h i s  

type o f  equipment. This leak necessitated c los ing  the p ipe rams, which 

i n  t u r n  prevented working the pipe. Losing the a b i l i t y  t o  work the p ipe 

contr ibuted s i g n i f i c a n t l y  toward s t i c k i n g  the pipe. 

C i r c u l a t i o n  was continued i n t e r m i t t e n t l y  f o r  10 hours a f t e r  the B O P ' S  

were closed. Lack o f  a reserve p i t  prevented the d i ve rs ion  of water 

contaminated mud t o  avoid mixing w i th  the condit ioned mud. C i r c u l a t i o n  

had t o  be stopped r e g u l a r l y  t o  al low for condi t ion ing the mud. Total  
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I 

actual  c i r c u l a t i o n  t ime was about 4 hours of the t o t a l  10 hours. Af ter 

the above 10 hours a l l  re turns were l os t ,  and the p ipe was stuck. 

Apparently, the wel l  bridged o f f  down hole. A cement bond log  was run 

I t o  determine where the hole caved i n  and stuck the pipe. The log 
I 

i 
~ 

i nd icated some packing o f f  behind the pipe a t  9400' and also j u s t  below 

the 9 5/8" casing shoe. 
I , 

A temperature l o g  was run  t o  determine if, o r  where, an underground 

I blow-out .had occured. Conditions ind icated t h a t  a blowout d i d  take 

I p l  ace. 

1 

1 

The annulus was then cemented t o  shut o f f  the underground blowout. A 

cement bond l o g  and temperature l o g  which were.run a f t e r  the cement had 

set, ind icated the *underground flow was stopped. A d i r e c t i o n a l  survey 

was run  t o  record the downhole l oca t i on  of the d r i l l  p ipe and co l l a rs .  

This was necessary t o  avoid d r i l l i n g  i n t o  them i f  the wel l  was t o  be 

I 
I 
I 
I 
i 
I eventual ly  sidetracked. 
i 

I 

A f ree-point  i nd i ca to r  found the pipe stuck a t  11,000' and f r e e  a t  

10,472;. Two s t r i n g  shots were run and the p ipe f a i l e d  t o  back o f f  a t  

10,170'. This var ied w i th  the r e s u l t s  o f  the cement bgnd log  which was 

run e a r l i e r .  While preparing t o  run a t h i r d  shot the wel l  s tar ted t o  

flow. The wel l  was then shut i n  with 100 p s i  on the casing. 

10/27/80 - Ran Gyro d i r e c t i o n a l  survey and reran HRT from 10,530' t o  

8000'. Ran s t r i n g  shot and f r e e  p o i n t  ind icator .  Pipe stuck 

a t  11,000'. Tr ied t o  back-off but  had misrun w i th  s t r i n g  

shot. Shot f a i l e d  t o  f i r e .  
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10/28/80 - Reran s t r i n g  shot and annulus s ta r ted  f lowing. Shut we l l  i n  

and pressure increased t o  100 p s i  on annulus. Pressured up 

d r i l l  p ipe t o  1500 p s i  and i n j e c t e d  1 bbl .  a t  1 bbl./min. 

ra te.  Pressure decl ined t o  520 p s i  on d r i l l  p ipe  and 

increased t o  210 p s i  on casing. Set go plug i n  d r i l l  c o l l a r s  

a t  12,900'. Perforated 5" d r i l l  p ipe from 12,590' t o  12,591' 

with f i v e  0.33 holes with 2 1/8" Hyperjet gun. Ci rcu lated 

wel l  a t  1 BPM a t  2500 lbs. Perforated from 12,585' t o  

12,586' with 2 1/8" Hyperjet and c i r c u l a t e d  wel l  a t  1.5 

bb l  ./min. 

10/29/80 - Worked p ipe and attempted t o  es tab l i sh  c i r c u l a t i o n .  Pipe 

parted a t  4712' and wel l  s ta r ted  t o  flow. 

160 p s i  on casing. Chained 50 stands ou t  o f  t he  hole. 

Screwed i n t o  f i s h  a t  4712'. Ran Free Point  Ind icator .  

Result showed the pipe stuck a t  9350' ( i ns ide  the casing). 

Shut i n  wel l  w i th  . 

Reran d i f f e r e n t  t o o l  w i t h  same resu l t s .  Went i n  hole t o  

pe r fo ra te  5" d r i l l  p ipe a t  10,100'. 

10/30/80 - Perforated d r i l l  p ipe a t  10,120' w i t h  2 m is f i res .  Attempted 

t o  c i r cu la te .  Perforated d r i l l  p ipe a t  9350'. Pul led 

320,000 lbs. t o  9290' before f i s h  became f r e e  and c i r c u l a t i o n  

established. Circulated and condit ioned mud. Cut mud f r o m  

densi ty  o f  15.1 t o  14.0 lb. /gal .  t o  stop mud loss. Recovered 

400 bbls. s a l t  water and contaminated mud from casing. 

I 
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10/31/80 - Started to.  p u l l  out  .of  the hole w i t h  the f i s h .  Layed down 21  

j o i n t s  and p u l l e d  10 stands. Master drum c l u t c h  cracked. 

11/1/80 - Repaired master c lutch.  

11/2/80 - Finished r e p a i r i n g  master c l u t c h  and f i n i s h e d  pulq ing out o f  

t he  hole ( s tee l  l i n e  measure). Ran i n  the hole w i th  f i s h i n g  

assembly t o  9354'. Worked over f i s h  and washed over d r i l l  

pipe. 

11/3/80 - Washed over d r i l l  pipe. Pul led out o f  the hole f o r  a new 

shoe and ran back in.hole t o  wash over d r i l l  pipe. 

11/4/80 - Washed over the f i s h  t o  9930' and c i r cu la ted .  Screwed i n t o  

d r i l l  p ipe at  9354'. Ran Free Point  and c o l l a r  locator  with 

s t r i n g  shot and backed o f f  d r i l l  p ipe a t  10,147'. C i rcu lated 

a t  10,147'. Pul led out o f  ho le with f i s h  and recovered 27 

j o i n t s  o f  d r i l l  p ipe and 2 damaged j o i n t s  w i t h  perforat ions.  

11/5/80 - Layed down 8 j o i n t s  of 7 5/8" wash pipe. Tested BOP'S  rams 

and valves t o  5000 psi .  Tested annular B O P ' S  t o  3500 ps i .  

Went i n  ho le with 7 5/8" wash p ipe f i s h i n g  assembly and 

s t a r t e d . t o  take on weight a t  10,102'. Rotated and washed 

down t o  10,215'. Washed from 10,215' t o  10,234' very s lowly 

with torque problems 
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11/6/80 - Washed over f i s h  t o  10,235'. Well s ta r ted  f lowing and shut 

i n  d r i l l  p ipe w i t h  100 p s i  and shut i n  casing with 260 psi .  

Increased mud weight from 14.1 lb./gal.  t o  15.1 lb./gal. 

Shut i n  d r i l l  p ipe pressure o f  800 p s i  and shut i n  casing 

pressure o f  900 ps i .  C i rcu lated we l l  f o r  2 hours through 

choke and washed over f i s h  from 10,235' t o  10,363'. 

Circu lated mud cu t  t o  15.3 lb. /gal .  with 360 u n i t s  o f  gas. 

Washed over f i s h  f r o m  10,363' t o  10,521' and increased mud 

densi ty  t o  15.6 lb./gal. C i rcu lated and condi t ioned mud 

p r i o r  t o  backing o f f  f i s h .  

11/7/80 - Circu lated hole clean. Screwed back i n t o  the f i s h  and r i gged  

up t o  run  f r e e  po in t  - s t r i n g  shot. Free p o i n t  analysis 

showed pipe f r e e  a t  11,000' i n  torque and 12,000' i n  

tension. Backed o f f  5" d r i l l  p ipe a t  11,015'. Pul led f i s h  

and wash p ipe i n  t o  the 9 5/8' casing. Rigged down serv ice 

company and pu l l ed  f i s h  out  o f  hole. 

11/8/80 - Went i n  the hole with open-ended 5" d r i l l  p ipe t o  8000'. 

Ci rcu lated and condit ioned mud. Mud c u t  t o  13.4 lb./gal.  

with 4200 u n i t s  o f  gas. Set open hole p lug and pu l l ed  out  o f  

hole. Plug set  w i t h  110 sacks o f  Class "H" p lus  40% SF p l u s  

3/4% CFR-2 p lus  0.1% HR5 plug on top o f  f i s h  a t  11,015'. 

11/9/80 - Ran i n  hole t o  10,550' and reamed from 10,550' t o  10,579', 

d r i l l e d  cement from 10,579' t o  10,602'. Circu lated and 

, 
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conditioned mud. Mud cut t o  13.2 1bJga l .  wi th 3600 u n i t s  o f  

gas. Pul led out o f  the hole t o  10,200' and performed leak 

o f f  t e s t  a t  casing shoe. Test showed 16.8 lb./gal. 

equivalent. Ran Schlumberger borehole geometry too l  and 

logged from 10,608' t o  10,234'. 

11/10/80 - Ran i n  hole wi th  Dynadril f o r  random sidetrack. D r i l l e d  with 

Dynadril f rom 10,645' t o  10,725'. Deviation o f  1 3/4' at 

10,623'. Began sidetr,ack hole at  t h i s  point. 

11/11/80 - Pulled Dynadril out o f  the hole and changed bottom-hole 

assembly t o  b i t .  Went i n  hole wi th  8 1/2" b i t  t o  10,645'. 

D r i l l e d  f rom 10,645' t o  10,725'. 

11/12/80 - D r i l l e d  t o  10,812'. Dropped d i rect ional  survey and started 

out o f  the hole. Tested the formation at  10,800' t o  16.8 

lb./gal. equivalent and pul led out o f  the hole. 

11/13/80 - Finished p u l l i n g  out o f  the hole. Tested BOP and a l l  valves 

t o  5000 psi ,  tested Hydr i l  t o  3,500 psi.  Ran i n  hole and 

d r i l l e d  from 10,812' t o  10,927'. 

11/14/80 - D r i l l e d  f rom 10,927' t o  11,090'. Ran survey a t  11,090' wi th 

3' deviation. 
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11/15/80 - Drilled to 11,190'. Survey at 11,053' with 2' devi.ation. 

11/16/80 - Drilled to 11,415'. Survey at 11,197' with 2' deviation. 

11/17/80 - Drilled to 11,537'. Survey at 11,390' with 1 1/4' deviation.. 

11/18/80 - Drilled to 11,750'. 

11/19/80 - Drilled t o  11,891' and started out o f  the hole. 

11/20/80 - Inspected bottom-hole assembly. Tested BOP'S rams and valves 

to 5000 psi and Hydril to 3500 psi. Ran in the hole to 

11,891' Circulated bottoms ub and drilled from 11,891' to 

11,940'. 

11/21/80 - Drilled to 12,130'. 

11/22/80 - Drilled to 12,203'. Circulated and raised the mud weight 

from 15.2 lb./gal. to 15.4 lb./gal. and pulled out of the 

hole. Ran survey at 12,203' with 1' deviation. 

11/23/80 - Changed swivel packing and drilled from 12,203' to 12,333'. 

11/24/80 - Drilled to 12,535'. 
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and ' c i rcu la ted  bottoms up. Started t o  

p u l l  out of hole. Leak off tested the formation t o  a mud 

weight-..equivalent of 16.5 1b.jgal. Pul led out o f  hole t o  

change b i t .  Survey 

" C  

Ran i n  the hole and d r i l l e d  t o  12,620'. 

11/26/80 - D r i l l e d  t o  12,723'. Worked 'stuck pipe f ree  and c i rcu la ted 

bottoms up. Pul led 10 stands slowly, reran t o  bottom and 

d . ^Tested formation t o  16.8 

lb./gal. mud weight equivalent. 

11/27/80 - 'Pul d out o f  the ge b i t  and pos i t ion o f  

t a b i l i t e r s .  Ran i and reamed f rom 12,164' 

at ion a t  t o  12,723'. D r i l l e d  from 12,723' t o  12,762'. Dev 

11/28/80 - D r i  1 led t o  12,800' 
~. 

ii/29/80 - - D r i i  1 to'12,894' and c i r c  Dropped d i rect ional  

survey and pul led ed BOP'S rams and a l l  

valves t o  5000 psi, Hydr i l  t o  3500 psi .  Changed b i t  and 

shock sub a 

. I  ' 

11/30/80 - Reamed 90' slowly t o  12,894' D r i l l e d  t o  13,077' and 'found 

top o f  sand a t  12.905'. 
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12/1/80 - Drilled to 13,115'. Circulated. hole clean and pulled out of 

the hole slowly. Ran back 

in hole and drilled to 13,117'. Deviation at 13,115' was 

Changed mud saver valve on kelly. 

3 3/4'. 

12/2/80 - Drilled to 13,310'. 

12/3/80 - Drilled to 13,355'. Changed stabilizers in BHA down 30'. 

Deviation at 13,293' was 3 3/4'. 

12/4/80 - Drilled to 13,519'. 

12/5/80 - Drilled to 13,550'. Circulated out and performed leak-off 

Pulled out of the hole test to 16.8 mud weigllt equivalent. 

to inspect bottom-hole. assembly. Deviation survey misrun. 

12/6/80 - Ran in the hole wiping key seats from 10,230' to 13,550'. 

Reamed 12,500' and 13,490' to 13,550'. Drilled from 13,550' 

to 13,660'. 

12/7/80 - Drilled to 13,680'. Dropped directional survey instrument 

and pulled out of the hole to change stabilizer positions. 

Ran in hole and drilled to 13,687'. Lost circulation while 

drilling. Deviation at 13,660' was 6 3/4'. 
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12/8/80 - Pulled out of the hole with hole swabbing. Attempted to cir- 

culate at 10,200' and 9700' with little returns. Observed 

well and let it heal. Pulled out o f  the hole to 7860' but 

the well was still swabbing. 

12/9/80 - Pulled out of the hole to 3300'. Circulation was estab- 

lished, and continued to circulate and condition mud. Ran in 

the hole, circulated and conditioned mud at 4300', 5700', 

7500', 10,200', 11,576', and 12,952'. 

12/10/80 - Ran in the hole to 13,6&7', circulated and conditioned mud. 

Drilled to 13,774'. 

12/11/80 - Drilled to 13,817'. Dropped directional survey. Drilled to 

13,845' and circulated bottoms up. Drilling break noted at 

13,858' with absolute top of sand at 13,821'. Deviation at 

13,812' was 6'. Drilled to 13,904'. 

12/12/80 - Drilled to 13,958'. Circulated bottoms up and drilled to 

14,023'. Dropped directional survey and retrieved instru- 

ment. Drilled to 14,051'. Deviaiton at 14,023' was 5 1/2*. 

12/13/80 - Drilled to 14,146'. 
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i I 

12/14/80 - Pulled out of the hole and tested BOP'S to 5000 psi, Hydril i 
i 

to 3000 psi. 

hole and reamed from 14,100 to 14;146'. 

Deviation at 14,100' was 5 1/4*.  

Tested kelly cocks to 5000 psi. Ran in the 

Drilled to 14,171'. 
t 

t 
t 12/15/80 - Drilled to 14,292' 

12/16/80 - Drilled to 14,380'. 

12/17/80 - Drilled to 14,450'. 

. .  

12/18/80 - Drilled to 14,480', dropped directional survey instruments 

and pulled out of the hole. Inspected bottom-hole assembly 

and ran in the hole. Survey misrun at 14,480'. 

12/19/80 - Dri 1 led to 14,614'. 

12/20/80 - Drilled to 14,651' and pulled out o f  hole to change bit. 

Survey misrun at 14,651'. i 
i 

12/21/80 - Drilled t o  14,725'. Reamed 60' o f  hole from 14,591' to 

i 

i 1 

14,651'. 

12/22/80 - Drilled to 14,818'. i 
i 

i 
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' 12/23/80 - Pulled out of the hole to change bit. Tested BOP'S to 5000 

psi and Hydril to 3500 psi. Drilled to 14,856'. Circulated 

. bottoms up. Trip gas was 150 units. Camerina I1 Sand at 

14,856' .  

12/24/80 - Drilled to 14,956'. 

12/25/80 - Drilled to 14,985'. Circulated bottoms up and ran survey. 

First appearance of Miogypsina Deviation at 14,958' was 7'. 

above top of Miogyp target sand. 

12/26/80 - Drilled to 15,065'- Circulated and conditioned mud to log 

and pulled out of the hole. Top of Miogyp sand at 

approximately 15,065'. Devi ation at 15,065' was 8 1/2' .  

12/27/80 - Logged Schlumberger ISF-Sonic, CNL-FDC-GR, Dipmeter, and took 
sidewall cores. Rigged up McCullough caliper log for 9 5/8" 

casing. Attempted 48 sidewall cores from 12,875; to 15,065. 

Recovered 42. Recorded data from 26. Six shots lost in 

hole. 

12/28/80 - Ran McCullough caliper log on 9 5/8" casing. Ran in hole to 

10,200' and circulated bottoms up. Ran to 15,065' and 

circulated. 
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12/29/80 - Rigged up crew, Changed p ipe  rams t o  casing rams. Ran 120 

j o i n t s  o f  7 5/8", 39# SFJ casing. 

12/30/80 - Finished running 5181', 131 j o i n t s ,  o f  7 5/8" casing. Ran i n  

hole w i t h  l i n e r  hanger and set. Cemented l i n e r  w i t h  1600 

sacks TCH w i t h  3% KC1 p l u s  0.6% HA 22A p l u s  1% CFR-2 p l u s  

0.27% D-AIR p lus 0.8% HR-12 a t  a s l u r r y  densi ty  o f  17.0 ppg., 

with 20 bbl .  ahead and 5 bbls.  behind. Displaced p l u g  down 

w i t h  mud. Had 60% re tu rns  a t  5 B, ' * i  a f t e r  cement s t a r t e d  

across formation. 

12/31/80 - Finished pumping p lug down and pumped with 2000 p s i .  

1/1, 3 1  

Reversed out  excess cement (10 bbl .  o f  good cement) and 

p u l l e d  out  o f  the hole with l i n e r  s e t t i n g  assembly. Changed 

casing rams t o  d r i l l  p ipe rams. Ran i n  ho le t o  9628' w i t h  

RTTS and tes ted  l i n e r  t op  t o  18.1 lb./gal.  mud weight 

equivalent with estimated pump i n  r a t e  o f  2 BPM a t  1300 ps i .  

Squeezed 150 sacks Class "H" wi th  ZO%.Si l ica F lou r  p l u s  20% 

Oklahoma f l ,  1% CFR-2 p l u s  0.27% D-AIR and 0.2% HR-5 a t  a 

s l u r r y  dens i t y  o f  16.4 lb./gal.  

- Waited on cement a t  top of l i n e r  and p u l l e d  out o f  the hole. 

Ran i n  hole with 4 3/4 D.C. t o  8000'. 

... 
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- Tagged cement a t  9750'.  D r i l l e d  ou t  cement from 9750' t o  

9814' and tested l i n e r  top t o  2000 p s i  ( leaked). Pul led out  

o f  the hole and ran i n  w i t h  RTTS t o o l  and set at  9585' and 

tested l i n e r  top a t  2000 ps i .  O.K. D i f f e r e n t i a l  t e s t  of 

1500 p s i  was also O.K. Pul led out o f  the hole w i t h  RTTS 

too l .  

- Changed d r i l l  p ipe rams t o  3 112" s i ze  and tested BOP'S t o  

5000 p s i  and H y d r i l  t o  3500 p s j .  Ran i n  hole t o  clean o f f  

l i n e r  t op  a t  9814'. 

- Ran i n  hole t o  f l o a t  c o l l a r  a t  14,980'. D r i l l e d  out  f l o a t  

c o l l a r ,  84' cement, f l o a t  shoe and 5 '  o f  formation t o  

15,070'. Tested shoe t o  17.0 lb./gal.  mud weight 

equivalent. Pul led out o f  ho le for  b i t  and d r i l l e d .  from 

15,070' t o  15,075'. 

- D r i l l e d  from 15,075' t o  15,144' w i t h  533F b i t  (6 1/2") when 

pressure dropped on d r i l l  pipe. Pul led out o f  the hole t o  

check p ipe for  washout and found b i t  washed ou t  i n  shanks. 

Rigged up Schlymberger and s ta r ted  running RFT on w i r e  l i n e .  

- F i n  

800 

and 

shed RFT run w i th  pressure d i f f e r e n t i a l  o f  1 lb./gal.  or  

ps i .  Ran i n  hole w i t h  junk m i l l  and tandem boot baskets 

reamed 15,065'-15,144'. Conditioned mud and cut weight 

Pul led out o f  hole and s tar ted i n  from 16.2 t o  15.7 lb. /gal .  
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w i t h  core barre l .  Core ba r re l  p ipe was 4 1/8" x 2 1/8", 60 

1/7/81 

1/8/81 

1/9/81 

1/10/81 

1/11/81 

feet  i n  length. The b i t  was a 6'' x 2 1/8" type MC-20. 

- Finished i n  hole with core b a r r e l  and cored from 15,144' t o  

15,185'. Barre l  jammed; p u l l e d  out  o f  t he  hole, recovered 

core, and l a i d  down core ba r re l .  Cored 41' o f  sect ion with 

36' recovery. Core No. 1. 

- Ran i n  hole with M44SF b i t  (6 1/2") t o  15,144' and reamed 6" 

r a t  ho le t o  15,182'. Pul led o u t  o f  the hole. Started i n  

hole w i th  core barre l .  

- Finished going i n  the hole and cored from 15,185'-15,204'. 

Pul led out  o f  ho le wi th core ba r re l .  Core b a r r e l  was jammed- 

evidence o f  junk on top o f  the diamond b i t .  There was no 

evidenc o f  damage t o  the b i t .  

recovery. Core No. 2. 

Cored 19' o f  sect ion w i t h  1 7 '  

- Ran i n  ho le w i t h  M44NF b i t  and reamed r a t  ho le from 15,144' 

t o  15,204'. Then d r i l l e d  from 15,204' t o  15,234'. Pul led 

ou t  o f  the hole and' tested BOP'S t o  ,5000 ps i ,  and tested a l l  

valves. Tested Hydr i l  t o  3500 ps i .  

- Ran i n  ho le w i t h  5-33 b i t  and d r i l l e d  from 15,2.34' t o  

15,389'. 
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1/12/81 - Circulated and pulled out o f  hole with bit. Ran in the hole 

with core barrel and cored from 15,389' to 15,403'. 

1/13/81 - Cored to 15,408' and pulled out o f  hole with core barrel. 

Cored 19' of section and recovered 17' o f  core. Core No. 3. 

Ran in hole with 5-33 bit, reamed rat hole and drilled fron 

15,408' to 15,435'. 

1/14/81 .- Drilled 6-1/2" hole from 15,435' to 15,600', circulated 

bottoms up and started out of hole. 

1/15/81 - Finished pulling out o f  the hole with bit. Ran in hole with 

core barrel and cored. from 15,600' to 15,634' when core 

barrel c j m e d .  Cored 34' o f  section. Started out of hole. 

1/16/81 - Finished pulling out of the hole with core barrel and 

recovered 32' of core. Core No. 4.Ran in hole with 5-33 bit 

and reamed rat hole from 15,600' -.15,634', then drilled from 

15,634' to 15,700' i 

1/17/81 - Drilled from 15,700' to 15,740' Total Depth. Made short trip 

and circulated hole. Pulled out of hole with bit, ond rigged 

up Schlumberger. Ran Induction-Sonic-Gamma Ray Log to T.D. 

Maximum recording thermometer recorded 300'F bottom-hole 

temperature. 
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1/18/81 - Ran FDC-CNL-GR-Dipmeter Log and r igged down Schlumberger. 

Ran i n  ho le with b i t  t o  Tota l  Depth, c i rcu la ted,  made short  

t r i p ,  and c i r c u l a t e d  hole. Deviat ion a t  15,740' was 18 1/2.. 

1/19/81 - Pul led out o f  hole w i th  - b i t .  Rigged up pipe l a y  down u n i t  

i d  l a i d  down bottom-hole assembly. Rigged up casing crew 

and ran 8 j o i n t s  5 1/2" 25.5 l b . / f t .  FL4S casing as a l i n e r  

with shoe, f l o a t  c o l l a r ,  p o l i s h  bore receptable, l i n e r  

hanger, and tie-back sleeve. 

1/20/81 - Finished running 5-1/2" h e r  t o  15,735' on d r i l l  p ipe and 

cemented l i n e r  casing w i t h  155 sacks Class "H" cement, with 

40% s i l i c a  f l o u r  #1, 2 sacks KCl', 6% Halad 22A, 1% CFR-2, 

0.2% D-AIR-1, and 0.8% HR-12. F loa t  Co l l a r  a t  15,661 BPTD. 

Pul led out o f  hole wi th  d r i l l  p ipe and ran i n  hole w i th  m i l l  

t o  top of t ie-back sleeve a t  14,535'. 

1/21/81 - Dressed 7 5/8" t ie-back sleeve. Pul led out  o f  ho le l a y i n g  

down d r i l l  p ipe w i t h  p a r t  o f  d r i l l  p ipe i n  hole. Tested 

casing and cement plug a t  top o f  l i n e r  w i t h  1000 psi .  O.K. 

Finished l a y i n g  down d r i l l  p ipe and d r i l l  co l l a rs .  

1/22/81 - Ran 247 j o i n t s  7 5/8" casing w i t h  8.58' stem i n t o  l i n e r  

t ie-back sleeve and set  casing a t  9815'. S t r i n g  had 1 j o i n t  

FJP casing 43.15' from stem t o  f l o a t  c o l l a r ,  and 2 j o i n t s  FJP 



A-139 

t o  X-over (1.12') and 243 j o i n t s  X- l ine casing. Rigged down 

p ipe l a y  down u n i t  and casing too ls ,  r igged up cementing 

equipment, and s ta r ted  mixing cement. 

1/23/81 - Finished mix ing 215 sacks o f  Tr in i ty  Class "H" cement and 

4042 lbs.  (20%) s i l i c a  f l o u r  ( regular  grade), 4042 lbs (20%) 

coarse s i l i c a  f l o u r ,  CFR-2 (1%) 202 Ibs., and D-AIR-1 (.27%) 

55 lbs.  Pumped 20 bbl  SAM-5 Spacer on top o f  top plug. 

Displaced with 372 b b l  and pump pressure increased from 1000 

t o  2000 ps i .  Released and re-pressured t o  3,500 ps i .  

Schlumberger l a t e r  found p lug a t  8995', w i th  cement t o  8780' 

with Temperature Survey. Waited on cement 22 hours. 

1/24/81 - Waited on cement f o r  24 hours and n ipp led down. 

1/25/81 - Attempted t o  pre-stress 7 5/8" casing i n  tension, bu t  p i p e  

p u l l e d  f r e e  a t  on l y  30,000 l b .  p u l l .  Ran Schlumberger 

Temperature Survey ( r e s u l t s  above). 

and n ipp led up 7'' diameter BOP Stack. 

(6 3/4"), bottom-hole assembly, and 3500' o f  2 7/8" tubing. 

Rigged up Power Swivel 

Picked up 6 blade m i l l  

1/26/81 - Finished p i c k i n g  up 2 7/8" tub ing and d r i l l e d  cement from 

8905' - 9220'. 

1/27/81 - D r i l l e d  cement from 9220' t o  9613'. 
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1/28/81 - D r i l l e d  cement from 9613' t o  9812'. 

1/29/81 - Finished d r i l l i n g  cement. Rigged down power swivel and 

measured out  o f  ho le with m i l l .  Pu l led out  o f  Pol ished Bore 

Receptacle and broke c i r c u l a t i o n .  Nippled up flow l i n e  and 

b e l l  n ipple.  Circulated hole. 

1/30/81 - Cemented 7 5/8" t ie-back s t r i n g  with 265 sacks .Class "H" 

cement,. 20% Oklahoma .#l and 20% s i l i c a  flour-, 0.75% CFR, 

0.27% 0-AIR-1, 0.2% HR-5. S l u r r y  y i e l d  1.37 ft. 3Sk and 17 

lb./gal. density.. . Displaced with 416 bbl. Used 20 bbl.  

SAM-5 Spacer ahead o f  cement and 10 bbl: behind. Waited on 

cement 18 hours. 

1/31/51 - Waited on cement and ran  Schlumberger Temperature Survey. 

Cement top inside'7 '5/8" casing a t  9438'. 

2/1/81 - Continued Temperature Survey and waited on cement. Pul led 

65,000 lbs. above p ipe weight, A t  1930 hours had s l i g h t  

movement o f  pipe. Set back i n  Polished Bore Receptable w i t h  

35,000 lbs .  and waited on cement t o  set. 

2/2/81 - Waited on cement addi t ional  8 hours, and again had casing 

movement w i t h  60,000 l b .  p u l l  on 7 5/8" casing. . Rigged up 

and d r i l l e d  cement from 9528' - 9593'. 
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2/3/81 - Made t r i p  wi th  6 1/4" Varel Y-33 b i t  w i th  Power Swivel and 

Circulated open hole a t  d r i l l e d  cement form 9593' t o  9828'. 

9890' . 

2/4/81 - Pulled out of hole wi th  b i t .  Again attempted t o  stress 

7 5/8" casing and it pul led free a t  only 40,000 lb. p u l l  

above the weight o f  the s t r ing.  Circulated 7 5/8" casing. 

2/5/81 - Rigged up Hal l iburton and cemented 7 5/8" tie-back s t r i n g  

w i th  320 sacks T r i n i t y  Class "H" cement wi th  ' 40% coarse 

s i l i c a  f lour,  1% CFR-2, 0.2% HR-5, and displaced with 417 

bbl. 15.4 lb./gal. mud. Cement i n  place a t  1200 hours 

(noon). Waited on cement 18 hours. Started running 

Schlumberger Temperature Survey and found cement inside 

casing at  9570'. 

2/6/81 - Continued temperature survey and waited on cement 24 hours. 

2/7/81 - Waited on cement and continued temperature survey (24 hours). 

2/8/81 - Waited on cement 15 hours, then pre-stressed 7 5/8" casing 

w i th  650,000 lb. p u l l  and set s l ips.  - Cut off 7 5/8" casing 

and ins ta l l ed  9" - 10,000 ps i  Tubing Spool, and double 

studded adapter f lange 9" - 10,000 ps i  x 13 5/8" - 10,000 

psi, and tested casing hanger t o  7000 psi.  
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2/9/81 - Nippled up BOP'S and tested a l l  rams, flanges, and valves t o  

5000 p s i  and tested H y d r i l  blowout preventer t o  3500 ps i .  

Ran i n  hole w i t h  6 1/4" bladed m i l l ,  d r i l l e d  cementing p lug 

a t  9546', and d r i l l e d  cement from p l u g  t o  9596'. 

2/10/81 - D r i l l e d  cement t o  9622', made t r i p  f o r  6 1/4" Hughes X3A b i t  

and d r i  1 l e d  cement t o  9825' 

2/11/81 - Circu lated hole, r igged up p ipe l a y  down u n i t  t o  p i ck  up 

tubing. Gauged 7 5/8" casing i n  hanger spool and found s l i p s  

had swaged p ipe inward t o  6.375'. Picked up 2 7/8" tub ing 

and ran i n  hole w i t h  b i t .  

2/12/81 - Cleaned ou t  7 5/8" casing from 12,719' t o  14,536'. Found no 

cement on top o f  5 1/2" l i n e r  a t  14,534'. 

2/13/81 - Circu lated a t  l i n e r  top and pressure tested 7 5/8" casing, 

7 5/8" t ie-back sleeve, and top o f  5 1/2" l i n e r  t o  20QO psi ,  

with 15.2 lb./gal. mud. Pul led out  o f  ho le with b i t .  Ran i n  

ho le with m i l l  (6 3/8") and 7 5/8" casing scraper and scraped 

casing. Circulated bottoms up from top of l i n e r  casing a t  

14,534'. 

2/14/81 - Pul led out  o f  hole w i t h  m i l l  and scraper. Picked up Type 

M-14 Packer and jars ,  and 6 d r i l l  c o l l a r s .  Set packer a t  
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14,419' and tested tub ing and casing sides i n d i v i d u a l l y  t o  

1000 ps i .  Tested Ha l l i bu r ton  l i n e s  and valves t o  5000 psi ,  

and displaced 62.5 bbl  o f  mud from tub ing w i th  water w i t h  the 

equivalent weight o f  9.5 lb./gal. mud. 

2/15/81 - Made a d r y  t e s t  o f  5 1/2" l i n e r  top ( a  d i f f e r e n t i a l  o f  4300 

p s i )  and it tested "good." Reversed out water, pu l l ed  out o f  

ho le t o  9,780' and c i rcu la ted.  Displaced tubing with 42.5 

bbl. o f  water and tested t ie-back w i th  2,908 p s i  

d i f f e r e n t i a l .  Tested "good" and reversed out water. Pul led 

ou t  o f  hole and ran i n  hole w i th  4'' m i l l .  Washed and reamed 

from 15,482' t o  15,661' t o  o r i f i c e  type f l o a t  c o l l a r .  

2/16/81 - Circu lated and pu l l ed  ou t  o f  hole with m i l l .  Ran 

Schl umberger Temperature Survey, CBL, and Variable Densi t y  

Logs f r o m  15,661' t o  9450'. Rigged down Schlumberger and 

picked up Brown O i l  Tools 5 7/16'' Pol ish ing M i l l .  

2/17/81 - Ran i n  hole w i th  Pol ish ing M i l l  t o  Pol ished Bore Receptable 

(PBR) a t  14,534'. Pol ished PBR t o  14,558', c i r c u l a t e d  and 

p u l l e d  out o f  hole. 

i 

2/18/31 - Picked up Cumy Seal assembly and ran in 501s t o  14,5X1. 

Tested casing side o f  Seal t o  2000 p s i  and tested tubing side 

t o  3500 p s i .  Circulated and pu l l ed  out o f  hole, Changed 
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from 5" t o  5 1/2" p ipe rams i n  BOP. Tested p ipe rams t o  

5,000 psi,  and H y d r i l  t o  3,500 ps i .  Rigged down t e s t  u n i t .  

2/19/81 - Finished t e s t i n g  k i l l  l i nes ,  valves and b l i n d  rams t o  3000 

p s i  w i t h  r i g  pump. Ran i n  ho le w i th  4" m i l l  t o  15,661' and 

c i r cu la ted .  Rigged up H a l l i b u r t o n  and tested '  l i n e s  t o  5000 

10 ps i .  Pumped i n  30 bbl  HEC Polymer Spacer and 400 bb l  

1 b./gal . brine. 

2/20/81 - Displaced casing w i t h  10 lb./gal.  b r i n e  f i l t e r e d  w i t h  

micron f i l t e r s .  

2/21/81 - F i l t e r e d  b r i n e  a t  9800' t o  25 microns. Ran i n  ho le 

15,660' and f i l t e r e d  b r i n e  to 25 microns. Well was s t a t  

Layed down 2 7/8" tubing. 

25 

t o  

e. 

2/22/81 - Finished l a y i n g  down 2 7/8" tub ing  and three 3 1/2" d r i l l  

c o l l a r s .  Le f t  three 3 1/2" d r i l l  c o l l a r s ,  X-over, 7 5/8" 

casing Scraper, X-over, and 39 j o i n t s  2 7/8" s t r i n g e r  i n  ho le 

a t  1309'. Top of f i s h  a t  14,351'. Picked up three 4 3/4" 

d r i l l  co l l a rs ,  bumper j a r s ,  o i l  j a r s ,  3 1/2" grapple, and 

6 1/8" overshot. Picked up 2 7/8" tubing, ran i n  hole, 

engaged " f ish"  and s tar ted out o f  ho le w i th  " f ish. "  
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2/23/81 - Finished p u l l i n g  out of hole wi th  f i s h  and recovered t h e .  

t o t a l  "f ish." Broke down f ish ing tools. Ran i n  hole wi th  

Pol ishing M i l l  t o  14,534'. Dressed PBR 14,534' t o  14,558'. 

Pul led out o f  the hole and layed down 2 7/8" tubing. 

. 
2/24/81 - Finished lay ing down 2 7/8" tubing. Rigged up and ran 120 

j o i n t s  o f  5 1/2" FL4S 23.0 lb . / f t .  tubing. 

2/25/81 - Finished running 5 1/2" tubing. Hubbed up landing co l l a r  and 

Tested casing and seal 

P i l te red  br ine water wi th 25 micron 

pressure tested annulus t o  2000 psi.  

assembly t o  6000 psi.  

f i 1 ters. 

2/26/81 - Continued t o  f i l t e r  br ine water.  Dropped 20 bbls. spacer and 

265 bbls. 1316 packer f l u i d  i n  annulus. Picked up BOP'S. 

Backed out landing j o i n t  and ins ta l l ed  blanking plug i n  

hanger. Layed down 5 1/2" casing tools. Nippled down BOP's. 

2/27/81 - Nippled up t ree and tested flanges and valves t o  10,000 psi .  

Released r i g  a t  1400 hours on 2/27/81. 



APPENDIX B - SALT WATER DISPOSAL WELL 

6.1 Time U t i l i z a t i o n  Diagram 
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DRIVE 20" PIPE TO 93' 9 - : 9 - ~ 0  
WELL SPUDDED 9-19-00 

I ooc 

200c 

300C 

4 OO( 

50 oc 

700( 

h 

I \  8.7 

13 ~ " C A S I N C  3-23-80 

GYRO SURVEY 
LOGS * 

. : -  

.- -- 

- 
DRILLING P R O G R E S S  DIAGRAM 
MAGMA GULF-TECHNADRIL/DOE 

A M O C O  F E E  S.W.D. WELL f 

LOGS 
SIDEWALL CORES 

9 +SING 10-2-00 ~ .- 
C A L I  P €  R LOG 
GYRC) SURVEY 

B A K E R  F-I PACKER 6,245' 
B A K E R  F-1 P A C K E R  t F A l L E D )  

19 21 23 25 27 29 I 3 5 7 9 I I  I3 
SEPTEMBER OCTOBER 
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ACTIVITY 

8-4 

% TIME 

DRILLING 
TRIPS 
TESTING BOP'S, ETC, 
RIG UP - RIG DOWN 
LOGG I I4G 
WAITING AND SERVICE OF RIG 
CIRCULATING 
CORING (SIDEWALL CORES) 
CASING AND CEMENTING 
FISHING 
SURVEYS 
COMPLETION 

28 . 60 
12.40 
4.25 
10 . 55 
7.30 
9.32 
6.83 
0.35 
8.90 
2.40 
2.40 
6.70 

100% 

PERCENT TIME UTILIZATION 
DRILLING AND COMPLETION 

MAGMA GULF-TECHNADR I L/DOE-AMOCO 
SALT WATER DISPOSAL WELL 
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8.2 R ig  Specifications 
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RIG d4 - GOLDRUS DRILLING COMPANY 
OR AWGIORKS 

Brewster N-75 
Grooved Drum for 1-1/8" Drilling Line 
Parkersburg 46" Hydromatic Brake 

DER4 I CIS 

.Continental Emsco Hast 
133' 
830,000 lbs. nominal czpacity 

SUBSTRUCTURE 

Continental Emsco 
15' 
1,000,000 lbs. nominal capacity 

ENGINES 

.Three-Detroit Diesel 12 V 71 
Driving Orawworks compound 
I n t erm i t t en t HP - 1 200 
Continuous HP-900 

Continuous HP driving- rotary table 
One-Caterpillar 0-353 - 392 

Two-8-750 8rewster Duplex Pumps 
7-3/4" x 16" 750 HP with Southwest 
Fluid Ends 
Both pumps powered off drawworks 
compound 

MUD MIXING PUMPS 

Three-6" x 8'' centrifugal pumps 
Each driven by a 120 continuous HP 
Caterpillar 03305 diesel engine 

DRILL STRING 

13,500' - 4-1/2" O.D., 16.6F/ft., GR. 
E., 4-1/2" XH x 6-1/4" 0.0. tool 
joints 

inventory 
Drill collars furnished based on 

PREVENTERS 

One Hydril, Model G I  10" Series 1500 
Two Cameron, Model G2C 10" Series 1500 
One 2ayne d-station w/accumulator 

One Cameron 4" HCR Valve 
with remote control unit 

0THER.EOUIPMENT 

Crown 81ock-Emsc0, 6 sheaves 
Traveling Block-National, 300 tons 
Hook-8yron Jackson, Mode 4300 

Swivel-National, LB-LOO Emsco 
Kelly Spinner-Foster 
Rotary Table-Ideco 23" 
Shale Shaker-Derrick, Tnc. 
Mud Tanks-Two 330 bbl. steel tanks 

Equipped with Lightnin' Mixers 
Desilter-Pioneer, 12-4" cones 
Desander-Picenco, 2-12" cones 
Lights-Hutchinson, vapor proof 
Light Plants-Two 150 KW, 110/220 volts 

A.C. - 
Bunk House-8' x 40' skidded, air 

conditioned 
Communications-Two way UHF system 
Fully equipped with air compressors, 

water pumps, line pipe, tools, 
fittings and other auxiliary equfp- 
ment necessary for efficient 
dri 1 1  ing 

300 tons 

2 7A/3 4 2A 
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8.3 SWD Well Diagram and Wellhead 



, ..' 

PERFORATIONS: L 

1 s t  set @ fi7000' to 5 7320' 

**SXALLES T EX1 STIXG RESTRICT1 ON 
I N  THE WELL 

B -9 
MGT - DOE AMO"C0 FEE NO .2 

SALT WATER DISPOSAL WELL 

20" COXDUCTOR @. 5 93' 

13 S/8" CSG SHOE @ 5 

9.5  lb/gal BRINE t 
1375' 

7" CONPLETION STRIXG (23#/ f t  
I . D .  6.366" d r i f t  6.241") 

(6" O.D. X 4.875" I . D . )  ' 

8AKER MODEL F PKR SET @ 2 6254' 
(TOP OF PKR @ 2 6243.84 - 
8.438 O.D. X 6 . 0  I .D.)  

SEAL ASSENBLY 

Y j  
?:\ 

9.7' SEAL BORE EXTENSION (BOTTCY OF . _  
I: SEAL BORE EKESSIOX 9 + 5255.12'  
'0' 

0 :  

7.25" O.D. X 6.0" I.D.7 
- - - 
z 
1 

+Top of 1 s t  PIODEL F pkr. @ 2 7327' 

>! PBTD + 7350' - 
J! 9 518" CSG SHOE @ If 7436' 

FIGURE 6 
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' 52k3 .30 '  You of 9 5f8" x 7" 3rker Vodel 
I ?-1 ?rcker. 

I I 6255.12'' 30t tcm of Seal Sore ext.  
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vR.FLUG f-4 

INLET 

.s 

F I G U R E  26 
S A L T  WATER D I S P O S A L  WELLHEAD AND C A S I N G  SPOOLS 
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8.4 Wire Line Operations 
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Wireline Logs MG-T/DOE Amoco Fee SWD 

Log 
Induction 
Borehole Geometry 
I n d x  t i  on-Soni c 
Formati on Densi ty-Compensated Neutron 
Cyber 1 ook 
Borehole Geometry 
Sar aband 
Cement Bond-Vari able Density 
Casing Profile Caliper 
Casing Collar and Perforating 

Date 

9 /2 1 /80 
9/21/80 
9/29/80 
9/29/80 
9/29/80 
9 /29/80 
9 /29/80 
10/ 4/80 
10/ 6/80 
10/11/80 

- Bottom 

1350 
1350 
7458 
7458 
7458 
74 58 
7450 
7360 
7310 
7400 

- TOP 

96 
96 

1383 
1383 
1383 
1383 
1400 
1850 

surf ace 
surf ace 
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8.5 Directional Survey 
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B.6 B i t  Record 
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B.7 Casing Record 
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STATE OF LOUISIANA 
O F F I C E  OF CONSERVATION 

JC DISTRICT 
(One copy t o  be f i l e d  w i t h  District Office) 

NOTE: T h i s  Report  W i l l  B e  Returned If Not P r o p e r l y  Completed and Signed 

Descr ibe  I f  second hand, w a s  p i p e  tested 

Depth cas ing  shoe '  landed below d e r r i c k  f l o o d 4  p-'Jy tt. ' Sacks of cement Ax2 flJ< 

. Cement set in h r s . ,  under d p i g .  

Amount of cement l e f t  i n  p i p e  /%dB < S i z e  of h o l e  Py A f f  Ins .  
L, 

Method of cementing .'7Jbmy 

T o t a l  depth  62 1-7 ' . T o t a l  t ime set h r s .  

DETAIL OF PRESSURE TEST BEFORE DRILLING PLUG 
a 

Gauge p r e s s u r e  & of c a s i n g  ' / U o  ps i g  . 

/ 
This  work 'was done accordinn t o  t h e  Rule# and Reeulatinnc nf +h-'nanPrh--+ n F  t------.--a-- 
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TECHNADRIL, INC. 

CASING AND CEMENTATION DETAIL 
SWD TEST 

FIELD Sweet Lake WELL AMOCO FEE # I  DATE 9/22/80 

DRLG. CONTRACTOR Go1 drus RIG 4 ENGINEER 

HOLESIZE 1735 "DEPTH 1375 CSG.SIZE 13 3/8 USTCSG.SIZE 20 SETAT 93i 

MUDPR0P.WHILECEM'TING: WT. 89 13 v' 17 WL 10 pH 9.4 OIL - %WPE Fw. Gel 

CASING D E T A I L  (BOTTOM UP) Bottom Hole Static Temp. :%st. 

Bottom Hole Logging Temp. 12 1 OF 

No.CentralizenSpacin9 

Additional Equipment . 

No. Jts. . wt. Grade CPl9. Length Cumulative Total 

Mid way 1 s t  jt, 1 s t  c i r ,  midway 2nd jt. 
' 

N-80 But t ress  1 S O  1.50 
76.39 . 77.89 

1.50 /9  .:3 
i t  

II 

II II 

II It 

Shoe 72 
2 

Collar 
d I 

II II ii 90/ .82 987.21 
10 68 K-55 403.05 1390.26 
24 

II 

LESS ABOVE KELLY B U S H I N G  15.26 
1375.00 

LESS KELLY BUSHINGS"0 BRAOENHEAO FLANGE 20.30 
CASING SETTING DEPTH A T  BRAOENHEAD 1354.70 

CASING SETTING DEPTH AT KELLY BUSHING 

Casing Running Data: Start Time Finish Time Torque Applied 9000 ft. Ib. 
Reciprocated? Yes ~ ~ 9 t h  Strokes 15 I Cr9. Shoe Type & Manufacturer: Davi s-Lynch 
Collar Type & Manufacturer Davi s-Lynch Float Equip. Performance Good 

CEMENTING DATA: 
Cementing Company. HOMO District L C . Field Engineer None 
Type, amount. and position of wash used: 5 BB1 H-0 
PiugsMed: TOP Yes Bottom: ti Yes Displacement Fluid Mud 

Type pump used to  Disp. HT-400 HOWCO 
Displacing Calculated excess 10 % Caliper 

Table 
bblhin. 

Calculated Displacement: Actual Displacement 
Pumping Rate: Mixing: 

Volume API Class Cement + Additives Slurry Wt. Mixing H 0 Slurry Yield Slurry Vol. Pumpinq X m e  - Ialqal) Igellsk.? ICFlsk.) (CF) (Bbln.) (Pilot) lairrd) ---- 950 - HLLJ - 3:> b a l t  - 13.6 2.12 
1350 t 3/4% CRF-2 + 35% SF 1.47 - 

Cementing Detail: Start Mixing (AM) IPM) EumpPlug (AMI(PMlwith 1200 psi Held 5 m i n .  - 
Crg. returned 
Returns 100 O$ Cement final wt. l3 O 6  * CSg. w t . m o  ,000 ~t Csg.wt. in mud R5M #Hung with ROM 

Additional information and remarks 

APDrox. 400 BB1 cement t o  surface 
Casing Set  on Bottom. 

Technadril Engineer M . R . Har l  en Date Issued: 9/23/80 
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TECHNADRIL, INC. 

CASING AND CEMENTATION DETAIL .. SWD 
FIELO Sweet Lake W~LLAMOCO Fee #1 DATE 10-2-80 

ENGINEER DRLG. C O N T R A C T O R ~ O ~  drus RIG 4 

HOLE SIZE "DEPTH7436 CSG. SIZE 9 518" LAST CSG. SIZE l3 318 SETAT 1375 

CASING DETAIL: (BOTTOM UP) 
O F  

opest. 

Bottom Hole Logging Temp. 
Bottom Hole Static Temp. 

No. Centralizers Spacing 1 - 10 I from F.S.. 1st Cir. Middle 2cd . i t . .  5-every other cir.  
Additional Equipment 

No. Jn. Wt. Grade C D b  Length Cumulative Total 
Shoe 435 B u t  tross 1.72 1.72 
--- 2 435 s-95 Buttress 84.88 86.60 
Collar 1.40 88.00 -- - 11 435 Buttre ss 470.91 558.91 

105 435 L-80, S-95 ,H-80 c Buttress 4081.80 4640.71 
_35 40 5-95.p - 110. H-89 Buttress 1350.18 5990.89 
49 47 AR-95 Buttress 1457.11 7448.00 

12 .oo 
7436.00 
14.70 
7421.30 

LESS ABOVE KELLY BUSHING 

CASING SETTING DEPTH A T  KELLY BUSHING 

LESS KELLY BUSHINGS TO BRAOENHEAO FLANGE 

CASING SETTING DEPTH A T  BRADENHEAD 

Caring Running Data: 

Coiiar Type & Manufacturer Dav1 - Lvnch 700 

CEMENTING DATA: 
Cementing C o m p a n v . L -  District Lake Char1 es . LA Field Engineer Leon Harwi n 
Type, amount, and position of wash usd: 

Plugsused: TOP Y P C  Bottom: ' : pc' Displacement Fluid Mud 
Calculated Displacement: 226 Actual Displacement 227 Type pump used to Oisp. HT 400 

Calculated excas 0 vo Caliper Pumping Rate: Mixing: bbl./min. Displacing: bbl./min. 
Table 

Volume API Class Cement + Additives Slurry Wt. Mixing H 0 Slurrv Yield Slurrv Vol. Pumping Time - (#/gal) ' (ga1lrk.f (CFlSk.) (CF) 5bls.I (PI'x) i8:ena) 

Start Time 1 : 00 D ,Ill, Finish Time 4: 30 D .m. Torque Applied Buttress ft. It%. 

Reciprocated? Yes Length Strokes 15 Csg. Shoe Type & Manufacturer: Davl S-Lynch 501 
Float Equip. Performance 

40 BBL H-0 Attend 

4- 15 
5 10 - C 1 H  40% SF 15.8 6.4 1.56 - 795 2-58 

-- HLW 35% SF + 3% S a l t  13.4 10.7 2.12 2597 1225 - 
Cementing Detail: Start Mlxtng 1 (AM) (PMl BumpPlug 4: 30 (AM) (PM)with 5000 psi  Held 5-min. - 
Returns 100 o/o Cement final wt. 15 - 8 csg. wt. in air Csg.wt.inmud 310 *Hungwith 510 s 
csg. returned 7 Additional information and remarks 

Did not aet cement to  surface 
- 

* >  
? ,  

Technadril Engineer M. R .  Harnan Date Issued: 10-2-80 
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DELI. I ' Y  
P. 0. BOX 53508 TICFIT 

B-23 L ! OFFSHORE H A  iWi1 iER, IA'C 

s. LAFAYETTE, LOUISIANA 70505 
ALL INQUIRES CALL 318h"X 523! 

233-3 (/5@ 

3 0 A l  TIME MILEAGE: . 

1 QUAN. 1 DESCRIPTION OF TOOLS 

6 

i 
. -  

I -. - I 1 
. -  

I I 
- .  

. . . . . . . . . . . . .  ............ ,. - -.--. _. ...................... 'f ;.. ...... ?:-IC* ''7.3 _--._.- --. ..... .... . . .  . 
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B .8 C e k n t  i ng Record 
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URTi(3; Bj SERVICES 

P. 0. BOX 1149. LAKE CHARLES, LOUISIANA 70602 
A. J. MOORE 
District Superintendent 

October  3, 1980 

TO : M r .  Mickey Harlen 
Magna Gulf - T e c h n a d r i l l  

-Sweet lake,  La. 

FROM: M r .  Leon Harvin  
H a l l i b u r t o n  S e r v i c e s  
Lake Charles, La. 70602 

Dear M r .  Harlen: 

The fo l lowing  cement and its p r o p e r t i e s  w a s  used on t h e  DOE Amoco # 1 Disposa l  
Well 9-5/8" Casing: 

LEAD SLURRY: 1225 SACKS HALLISURTON LIGHT CE?IENT + 35% SILICA FLOUR + 3% SALT. 

SLURRY WEIGHT - 13.4 #/CALLOX 
WATER RATIO 
SLURRY VOLUNE - 2.12 CU.FT./SK. 
PIMPING TINE - 4 HOURS 15  MINUTES 

- 10.7 GALLONS FRESH H20/SK. 

COXPRESSIVE STRENGTH - 1 2  HOURS - 475 
24 HOURS - 800 

RPM READINGS: RPX RATE OF SHEAR - 
600 74 
300 64 
200 58 
100 52 
6 22 
3 17 

TAIL SLURRY: 510 SACKS CLASS H + 40% SILICA FLOUR. 

SLURRY WEIGHT - 15.8 ///GALLON 
WATER U T I 0  
SLURRY VOLUIlE - 1.56 CU.FT. /SF. 
PWfPISG TIME 

- 6.39 FRESH WATER 

- 2 HOURS 58 MINUTES 

COXPRESSIVE STRENGTH - 12  HOURS - 1000 P S I  
24 HOURS - 1600 PSI 



RP?f READING: 
B-26 

RPM - RATE 'OF 

600 155 
300 120 
200 97 
100 75 

6 23 
3 17 

LH/md 

If further information is needed, please advise. 

Leon Harvin 
F i e l d  Engineer 

cc: A. J .  Moore 
f i l e  

L 
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E! 'U S E RVI C ES 

A. J. MOORE 
District Superintendent 

S e p t e m b e r  27, 1980 

TO : M r .  B u s t e r  A d k i n s  
Technadri l l  
1111 Fannin - S u i t e  1010 
H o u s t o n ,  Texas 77 00 2 

FROM: M r .  G e o r g e  F u l l e r  
H a l l i b u r t o n  Services 
Lake C h a r l e s ,  La. 70602 

. .. 
p. 0. BOX 1149. LAKE CHARLES, LOUISI'ANA 70602 

SUBJECT:  CENENTING RECOMNENDATION FOR YOUR COIBINATION PRODUCTION S T R I S C  ON THE 
ANOCO F E E  # 1 AT SWEETLAKE. 

PRECEDE CE?IEST WITH 20 BBLS. CS-2 SPACER X I X D  AT XUD WEIGHT. FOLLOW WITH 
770 SACKS C U S S  H + 40% COARSE S I L I C A  FLOUR + 3% KCL + -4% HALXD 22.4 + I:! 
CFR-2 + .25% D-AIZ-1 + XET.;i?DER SECZSSARY FOR iu>E?VXiZ PLXCE>!EXT TEE. 
CEXENT SHOULD B E  LAB TESTED P R I O R  TO THE JOB. 

SLURRY WEIGHT - 17.0 LBSIGALLON 
SLURRY V O L ~ M E  - 1.33 CU.FT./SK. 
WATER RATIO - 4.7 GALLONS/SK. 
TURBULENT FLOW RATE - 8.0 BP?f ( E S T ) .  

T X I S  
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COST ESTIMATE: 

CALCULATIONS: 

.1189 (40) . = 4.76 40' 5-1/2'* SHOE JOINT ---------- --__- -_ 
4460' 7-5/8" x 8-1/2" ANNULUS ( S O X  EXCESS)-.0770 (4660) (1.5) = 515.13 
1000' 5-1/2" x 8-1/2" ANNULUS (50% EXCESS)-.2291 (1000)(1.5) . p 343.65 

2000' 7-5/8" x 9-5/8" 53.5 PPF ANULUS ---.OS02 (2000) = 160.4 
1023.94 

= 770 SACKS. 3 1023.94 cu. f t .  divided by 1.33 FT /sk.  

The u n i t  p r i c e s  s t a t e d  i n  t h i s  proposal  are based upon our c u r r e n t  publ ished 

A t  t h e  t i m e  t h e  
p r i c e s .  
based upon information about t h e  work p r e s e n t l y  a v a i l a b l e  t o  us .  
work is a c t u a l l y  performad, condi t ions  then e x i s t i n g  may r e q u i r e  an i n c r e a s e  o r .  
decrease i n  t h e  equipment, personnel ,  and/or  material needs.  
upon u n i t  p r i c e s  i n  e f f e c t  a t  t h e  time t h e  work is performed and t h e  amount of 
equipment, personnel  and/or material a c t u a l l y  u t i l i z e d  i n  t h e  work. 
are n o t  included.  

The pro jec ted  equipment, personnel ,  and material needs are estimates only  

Charges w i l l  b e  based 

Taxes, if any 

We are pleased t o  have t h i s  opportuni ty  t o  p r e s e n t  t h i s  proposal  f o r  your 
cons idera t ion .  
and services performed w i l l  be  under our  General Terms and Conditions and pursuant  
t o  o u r  a p p l i c a b l e  Work Order Contract  (whether o r  no t  executed by you). Copies of 
t h e  General Terms and Conditions and a p p l i c a b l e  Work Order Contract  w i l l  b e  furnished 
on request .  

I f  you accept  our  proposal ,  a l l  materials and equipment furn ished  

S i n c e r e l y ,  

GF/md 

cc: A. J. Xoore 
f i l e  

I 

George P u l l e r  
Dis t r ic t  Engineer 



A.J.MOORE , 
District superintendent 

P. 0. BOX 1149. LAKE CHARLES, LOUISIANA 70602 

September 23, 1980 

TO: M r .  Mickey Harlen 
Magma Gulf - T e c h n a d r i l l  
Sweetlake,  La. 

FROM: M r .  Leon Harvin 
H a l l i b u r t o n  S e r v i c e s  
Lake Charles, La. 

"CEMENT DATA FOR YOUR DOE BRINE ~ISPOSAC WE= IN SWEETLAKE, LA. 

Lead Cement: 
700 s a c k s  H a l l i b u r t o n  L i t e  Cement + 3% S a l t .  

S l u r r y  Weight - 12.7 pounds p e r  g a l l o n  
Water R a t i o  - 9.9 g a l l o n s  pe r  s ack  
S l u r r y  Volume - 1.84 c u . f t .  p e r  s ack  
Turbulent  Flow - 19.6 BPM 
Pumping T i m e  - 5 hours  57 minutes  
compressive S t rength :  

I 

1 2  hours  - 200 PSI 
24 hours  - 625 PSI 

RPM Readings: - RPM RATE OF SHEAR 
600 65 
300 42 

P l a s t i c  V i s c o s i t y  = 23 cps 
Yie ld  Po in t  = 19 lbs p e r  100 F t . 2  

Tail Cement: 
1250 s a c k s  Class H + 25 Z S i l i c a  F lou r  + 3/4% CFR-2 

S l u r r y  Weight - 15.8 l b s  p e r  g a l l o n  
Water Ra t io  - 6.32 g a l l o n s  per sack  . 
S l u r r y  Volume - 1.55 Cu.Ft. p e r  .sack 
Turbulent  Rate- 59.6 BPM 
Pumping T i m e  - 5 hours  13 minutes 

Compressive S t r eng th :  12 hours  - 500 PSI 
24 hours  - 1175 PSI 

RP?l Readings : - RPY RATE OF SHEAR 
600 12 3 
300 94 

P l a s t i c  V i s c o s i t y  - 29 cps  
Yield P o i n t  - 65 l b s  p e r  100 Ft .2  
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If  any further information is needed, please advise. 

Sincerely, 

4- G 
Leon Harvin 
Field Engineer 
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B.9 Side Wall Cores 



65130eO 1050, 
6 0 4 0  e 0 450 b 

6660 0 0 400 

6670 b 0 200 
6680 0 
6690 e 0 460,  
6700 0 450 b 

6f310*0 2110, 
6820 b 0 400  b 

61330 0 1950 

6930 0 400 b 

6950 e 0 250 b 

6970 0 700 

7010.0 

7030 0 650 

7050 0 

30 b 2 
27 * 3 

2 5 b 4 

23 b 3 

2 4 * 5  
25,2 

30 4 
2::; 3 
2 I:I b 9 

20 b 2 

26.2 

25.2 

2 7 b 6  

26b9 

CORE LABORATOR I ES 

IIATE * : 29-SEPT-00 
F:'ORMATION : 
DRLG FLUID:  

S IDE WALL CORE ANALYSIS 

O b 0  9062 WTR 
o b o  ~ 1 4 ~ 9  wm 

Ob0 83.3 WTR 

010 85b7 WTR 
O b 0  8 2 * 5  WTR 

O e 0  93.2 GJTR 
O e O  0it3 WTR 
010 8 5 b O  WTR 

O b 0  92b4 WTR 

O * O  84,s WTR 

O b 0  85e7 WTR 

O b 0  8 5 * 1  WTR 

O b 0  8 7 * 8  WTR 

$is29 
F I L E  NO : 2108-6363 
ANALYSTS : BQ/SE 
LAL'NFI'ATORY: LAKE CHARLES 
CORES : SI:: ti L UM El E R G ER 

O b 0  2*9 
0*0 4 t 2  

O b 0  4 * 9  

o * o  3 * 9  

O b 0  3*5 
o * o  4 * 4  

0 * O  2b1 
o * o  4 b 7  
Ot0 3 b 2  

o * o  -2.2 

Ot0 4r0 

O b 0  3 * 6  

O b 0  4 * 1  

O b 0  3*3 

0 35 
0 39 

.o 38 

0 39 

0 36 
0 .  37 

0 34 
0 36 
0 33 

0 32 

0 39 

0 41 

0 35 

0 35 

SD VF-FQ SSLTY NO FLU 
SD UFG sLw LMY NO FLU 

SD UFG VSLTY VCALC NO FLU 

SD VFG SHY L A M  SLTY NO FLU 
NOT ANALYZED 

SD VF-FG SSHY L A M  CALC NO FLU' 

SD UF-FG SSLTY NO FLU 

SI1 V F  SSL lY  SCALC NO FLU 

SD VFG USLTY SCALC NO FLU W 

A 
N 

Srl VF.-FG s s w  LAM SLTY CALC NO FLU 

sri FG SSLTY SCALC NO FLU 

SD VFG SSHY L A M  SLTY NO FLU 

SD VFG SHY L A M  SLTY NO FLlJ 

SI1 VFG SLTY NO FLU 

NOT ANALYZED 

SD VFG SLTY NO FLU 

NOT ANALYZED 



CORE. LABORATOR I ES 

QGMA GIJLF-1 ECHNADRIL DATE : 29-SEPT-00 
YI3CO FEE SWD WELL FORMATION : 

F I L E  NO ': 210843tl 
ANALYST'S 1 RWSE 

S IDE WALL CORE ANALYSIS 

110 IJEF'TI I PERM POR O I L %  WTR% PROE O I L %  GAS% GAS CRIT 
f4 FILE1 M U ( * )  X PORE PORE PROD DULK BULK DET WTR% DESCRIPTION 
...-- --.------ ------- ---- ---- ---- ---- ---- ---- --- --- ................................... 
1 e 0  7OY0,O 640. 26.9 0 .0  95.5 WTR 0.0 2.3 0 35 Sf1 UFG SLTY NO FLU 

1.2 7110.0 1890e 27.4 O e O  94 .1  WTR 000 1.7 0 33 SKI FG SSLTY NO FLU 

1 e 0  '1 1 60 0 600. 29.7 O e O  84e2  WTR 0.0 319 0 33 SB UFG USLTY SCALC NO FLU 
1 e 0  7 1 70 e 0 5 4 0 .  2 4 . H  0.0 90e9 WTR 0.0 2.3 0 34 SD UFG USLTY SCALC NO FLU 

O e O  71'70.0 NOT ANALYZED 
i . o  7200 0 680.  215.8 0 .0  93.2 WTR 0.0 1.0 0 3 4  SI3 UF-FG SLTY SCALC NO FLU 
0 e 1.1 7210.0 1150. 3002 0.0 90.9 WTR 0.0 2.7 0 3 4  SD UFG CLN NO FLU 

0 e U 7230 e 0 6.0 21.2 0 .0  93.4 ( 6 )  0.0 1.4  0 71 SD UFG USHY SLTY NO FLU w 
i i  e I'l 7240 e 0 220.  2503  060 90.3 WTR 0 . 0  2.5 0 4 3  SD FG SHY L A M  NO FLU 
0 , 0 7250 * 0 .* EMPTY BOTTLE 

W 
I 
w 

I o 0  7270.0 1820* 2 0 e O  0 .0  95.2 WTR 0 . 0  1.3 0 32 .SD FG SSLTY NO FLU 

1 .0 7300 e 0' 
0 * 0 73 1.0 e 0 
I e 0  7320 e 0 
1.2 7350 e 0 
1 e 0  7340 4 0 

1.1 7 4 1 0 e O  
1 r o  7420.0 

420. 2 6 . 5  

10000 20 .8  
2120. 30.4 
2080 e 3 O e  1 

6 4 0 .  2 5 e 6  
625 25 

0 . 0  06.5 WTR 0.0 3.6 0 39 SI3 UFO SLTY NO FLU 
NOT ANALYZED 

0 . 0  94.0 WTR 0 . 0  1.5 0 33 SII FG SSLTY NO FLU 
O e O  92.6 WTR 0.0 2.2 0 3 4  SI:I F G  CLN NO FLU 
0 * 0 - 7 2 * 0  WTR 0.0 2.4 0 34 SD FG CLN N O  FLU 

O e O  92.4 WTR 0.0 1.9 0 34 .SD UFG SSLTY NO FLU 
0 .0  87.7 WTR 0.0 3.1 0 34 SIS UFIj SSLTY NO FLU 

(6) LOW PERMEABILITY 

(No PERMEADILITY VALUES FOR PERCUSSION TYPE SIDEWALL 
CORES DETERMINED EMPIRICALLYa 



- .. . CORE LABORATORIES 
9 0 MA G I  J 1- F - T E C HN A DR I L DATE 8 29-SEPT-80 
i f l 1 X l  FEE SWD WELL FORMATION : 

SIDE WALL CORE ANALYSIS 

F I L E  NO t 2100-QO 
ANALYSTS : BC)/SE 

NCIlE:: CRIT WTRX I S  AN ESTIMATE OF THE MAXIMUM WhTER EACH SAMPLE COULD CONTAIN I N  THE FORMATION I F  
I T  I!; HYDROCARDON FRODUCTIUE t I T  I S  SOLELY DEPENDENT UPON THE PERMEAElILITY AND POROSITY AND HAS NO 
h'EL.ATIONSI4IP TO TtIE WATER X PORE MEASURED I N  THE SAMPLE* I N  PRODUCTIVE ZONES THE WATER SATURATION 
CALCIJLATED FROM THE INDUCTION L O G  TRUE RESISTIVITY SHOULD BE LESS THAN THE CRITICAL WATER, 

W 
I 
0 
P 

MAGNA GULF-TECHNIDRIL 
1111 FANNIN S T . ,  SUITE 1010 
HOUSTON, TX 77002 
ATTN:. ROBERT W. RODGERS (6) 



~ 
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8.10 Perforating Procedure 



1. Check pre sur 
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NGT - DOE ABfOCO FEE N0.2 
SALT IJATER DISPOSAL WELL 

tubing and casing. If no pressure or if pressure 
bleeds off, remove blanking cap. 

2, There is no back pressure valve in the wellhead of the disposal well, 
Close upper and lower master valves and rig up Schlumberger's type 
'X"1ubricator. Test lubricator to 3,000 psi. 

3. Run in hole with junk basket with 5'' gauge ring to top of Baker 
locator sub @ + 6254'. - 

4. Run in hole with G a m a  Ray/CCL to 7320' and log up t o  6100' to corrolate 
with CBL-Gamma Iiay ran on 10/4/SO. 
1) Bottom of mule shoe guide at +6258.94, 2) Baker model 5190-40 seal 
bore extension from +6253.28' to-+6238.12'. 

Check fluid level in well. 

Take note of the position of; 

- - 
S .  

6 .  Run in hole with Schlumberger 4" casing gun loaded w i i h  4 shots p e r  
foot and perforate 
7235' to 7270'; 7160'to 7215': 7085' to 7125'; 7000' to 7065'. Off  IES 
log of surveyed 9-29-80. 
Check fluid level in wellbore after each perforation run and take note 
of any fluid drop. 

8. Rig down Schlumberger. 

the following intervals: 

7. 
There is no anticipated pressure increase. 

9. Flow test well as per testing department recommendations. 

Mike Montes 
March 31, 1981 . 



I i i i:4 i f i 1 i I 
650 0 

660 0 

6800 

6 

7000 

7100 
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B.ll Daily Drilling Progress Report 

\ 
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AMOCO FEE DISPOSAL WELL 

9/19/80 - F i r s t  Report. Rigged up and d r i l l e d  r a t  ho le and mouse 

hole. Drove 20" pipe t o  93' penetrat ion (GL). 

9/20/80 - TD 838'. Mixed spud mud. Spudded 1200 Noon 9/19/80. 

D r i l l e d  17 1/2" hole t o  838'. Ran survey at  838'. 1/4' 

.devi a t  ion. 

9/21/80 - TD 1230'. D r i l l e d  t o  1230'. Ran survey at  1020'. 1/4' 

devi  a t  i on. 

9/22/80 - TD 1375'. D r i l l e d  t o  1375'. Conditioned hole and pul led ou t  

Ran Induction Log and BGT Caliper. Made 

Rigged up and ran 20 j o i n t s  o f  72# N-80 and 

o f  hoie t o  log. 

clean up t r i p .  

10 j o i n t s  of 68# K-55 13 3/8" casing. 

9/23/80 - TD 1375'. Finished running 13 3/8" casing (1387' Total) .  

Casing cemented w i th  450 sacks o f  HLW and 3% sal t ,  and 1350 

sacks o f  CRH, w i th  .75% CFR-2 and 35% s i l i c a  f l o u r .  Cleaned 

out c e l l a r  and vud tanks ( d i d  not  have reserve p i t s  and had 

t o  clean excess cement out o f  reserve mud storage tanks). 

Welded 13 5/8" braden head i n  place and tested OK. Started 

n i p p l i n g  up BOP'S. 

9/24/81 - TD 1375'. Finished cleaning cement out o f  mud tanks caused 

by not  having reserve p i t s .  Finished n ipp le  up of Bop's. 
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Ran Sperry Sun Gyro Survey from 1280' t o  100'. 

t o  5000 psi ,  H y d r i l  t o  3500 ps i .  

Tested BOP'S 

Started p i ck ing  up 12 1/4" 

b i t  and bottom hole assembly (BHA). 

9/25/80 - TD 2822'. Tagged cement a t  1290'. D r i l l e d  plugs and cement 

t o  1375'. D r i l l e d  formation t o  2822. Ran surveys at  1888' 

and 2392'. 1/2' deviat ion. 

9/26/80 - TD 4757'. D r i l l e d  t o  4757'. Started out of the hole t o  

change b i t s .  Ran surveys a t  2908' - l/2'; 3410' - l/2', 
3910' - 3/4', 4155' - 3/4', and 4600' - 3/4'. 

9/27/80 - TD 5727'. Finished t r i p  t o  change b i t s .  D r i l l e d  t o  5727'. 

Ran surveys a t  5171' - 1/2' and 5620' - 1/2'. 

9/28/80 - TD 6420'. D r i l l e d  t o  6316'. Made t r i p  t o  change b i t s .  

D r i l l e d  t o  6420'. Ran survey at  6159' - 1/2'. 

9/29/80 - TD 7329'. S t a b i l i z e r s  ba l l ed  up and pipe was stuck once 

whi le  d r i l l i n g  w i t h  high v i s c o s i t y  mud which was caused by 

no t  having reserve p i t s .  Ran surveys at  6677' - 3/4' and 

7170' - 0'. 

9/30/80 - TD 7440'. D r i l l e d  t o  7440'. Made short  t r i p .  Conditioned 

Ran Schlumberger mud and hole. 

ISF/Sonic from ?455' t o  1383'. 

Pul led out o f  hole t o  log. 
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Ran Schlumberger FDC/CNL/GR from 7455' t o  1383'. Ran 

Schlumberger B.G.L. Cal iper Log from 7450' t o  1385'. 

Schlumberger recovered 34 sidewal l  core samples from 7400' t o  

6700'. 

10/1/80 - TD 7400'. Made clean up t r i p .  Rigged up and ran 145 j o i n t s  

o f  9 5/8" casing. 

10/2/80 - TD 7400'. Finished running 9 5/8" casing (202 j o i n t s )  t o  

7436' RKB. Cemented 9 5/8" casing with f u l l  returns.  

Casing cemented w i th  1225 jacks o f  HLW w i th  35% s i l i c a  f l o u r  

and 3% s a l t .  Bumped p l u g  w i t h  5000 ps i .  Nippled down 

BOP'S. Rigged up and ran Schl umberger temperature survey. 

10/3/80 - TD 7436'. Cement top determined at  1970' by Schlumberger 

temperature survey. I n s t a l  l ed  9 5/8" casing spool. Star ted 

i n  ho le with b i t  and scraper i ns ide  9 5/8" casing. 

10/4/80 - TD 7436'. Tagged cement at 6637'. D r i l l e d  top o f  plug. 

Displaced mud with water. Picked up (3) 

6 3/4" d r i l l  c o l l a r s  and went i n  hole. D r i l l e d  cement 6637' 

t o  7249'. 

Pul led out o f  hole. 

10/5/80 - TD 7436'. D r i l l e d  cement t o  7350'. Pul led out o f  hole. 

Rigged up Schlumberger and ran CBL. Ci rcu lated f resh  water 
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then c i r c u l a t e d  100 bbl. o f  water with detergent t o  c l e a n  

casing. Displaced water with 9.5 ppg b r i n e  ( i n h i b i t e d  t o  
1 
1 prevent corrosion). Pul led out o f  hole. 

i 10/6/80 - PBTD 7350'. Finished p u l l i n g  out o f  hole. Ran casing 

ca l i pe r .  Ran Gyra Survey. Laid down bottom-hole assembly. 

Picked up Baker F-1 packer and ran t o  6250'. Would not set. 

Started ou t  o f  ho le f o r  new s e t t i n g  sleeve. 

10/7/80 - PBTD 7350'. Finished out of hole. Picked up seal assembly, 

went i n  hole and pushed packer t o  7348'. 

10/8/80 - PBTD 7344'. Waited on new packer. While wait ing, ran d r i l l  

s t r i n g  i n  hole and pressure tes ted  d r i l l  s t r i n g  and 9 5/8" 

casing a t  1500 ps i .  

10/9/80 - PBTD 7344'. Went i n  hole with second Baker F-1 packer. 

i Prematurely set  a t  1233'. Waited on f i s h i n g  too l s .  

10/10/80 - PBTD 7344'. Picked up f i s h i n g  too l s .  M i l l e d  over packer. 

Attempted t o  engage f ish.  Pul led out o f  hole. No recovery. 

Changed bottom-hole assembly. Went i n  ho le and pushed packer 

t o  7330'. Set 30,000# down t o  catch f i s h  (packer). Pul led 

out o f  hole. No recovery. Went back i n  ho le with f i s h i n g  

as semb 1 y . 



B-43 

10/11/80 - PBTD 7344'. Finished i n  hole. Latched on t o  f i s h .  Pul led 

out o f  h o l e  and l a i d  down bottom-hole assembly and f i s h .  

Made t r i p  w i t h  b i t  and scraper. Reverse c i r c u l a t e d  volume o f  

ho le  and then c i r c u l a t e d  volume o f  ho le u n t i l  the water was 

clean. Rigged up Schlumberger wi re l i n e  junk basket and 

8 1/2" Baker gauge r i n g .  

10/12/80 - PBTD 7344'. Ran w i re  l i n e  junk basket and gauge r i n g .  

.Rigged up Baker F-1 packer f o r  s e t t i n g  on wi re l i n e .  Ran and 

se t  a t  6254'. Rigged down Schlumberger. Rigged up t o  r u n  

seal assembly on 7" casing. Baker 6'' X 4.875 190-40 seal 

as semb 1 y . 

10/13/80 - PBTD 7344'. Ran 7" casing completion s t r i n g .  Spaced out 7 "  

casing and i n s t a l  l e d  FMC-OCT TC-1A-EN hanger, i n s t a l l e d  w i th  

130,000 pounds on hanger. Tested casing and packer seals t o  

1500 ps i .  OK. Rigged down casing t o o l s  and BOP'S. I n -  

s t a l l e d  Christmas t ree.  Cleaned tanks. Released Rig a t  2400 

hours, 10/12/80. 
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8.12 Casing and Tubing Summary 



CkSiNS 

6877'-7336' 558.91' 13 . j ts . (used)  9 5/8" 43 .5 f / f t  5 t s .  295 
2795'-0377' 4,581.80' 155 j t s .  9 5/8" 43 .5+/fLt 3 t s .  LSC-S$5-;;80 
1445'-27?5' 1,350.18' 35 j t s .  9 5/8" 4G.O+/ft 6 t s .  E?f-P!10-!<20 
0' - 1445' 1,425 .OO ' 49 j t s .  9 5/8" 47 .0 t / i t  2 t s .  AS95 , 

0' - 6258' 161 jts. 7" 23.0=/f t  ABC 8rnd. K-55 

T U S U L X  SPECS 

COLLAPSE - BURST TERS ION - I .D.  DR I FT 
4360 348,000 6.366 6.241 7 'I 234 K55 3270 

9 5/8" 43.58 S95 5600 7510 0 8.755 8.5?9 
9 5/8" 43.5f LEO 3810 6330 0 ,* 8.755 8.599 
9 5/8" 43.55 630 3810 6330 0 8.755 8.599 

9 5/8-fnch CASIFIG SETTING 

7440.00' TD of 12+" hole 

7436.00 ' 

7434.28 ' 

734?.40' 

7348.00' 

6877.09 I 

4081.80' 105 J t s .  Assorted 9 5/8" 43.5i S95, L3@-:;80 Btts. Casing 
2795. 29 I 
1350.18' 35 G t s .  assorted 9 5/8" 40.C~ S95, P110, N80 Btts. CasSng 
1445.11 ' 
1457.11' 49 Jts. 9 5/8" 47: A295 6 t t s .  Casing 

12.00' Casing above R K B  
7436.00' Casing se t t i ng  deDth  o f  2KB 

14.70' c.i;S f , ~  Sraccnhea: 7 , a n p  
7421.31' k i n g  set t ing cesth of Gradenhead 

4.00' Suspended Off Bottom 

1 . 7 2 '  %vis  Lynch 501 Czsing Shoe 

84.S8' 2 J t s .  o f  a 5/6" 4 3 . 5 %  S95 Bits. Cas ing  

1.40' Davis-Lynch 700 F l o a t  Col la r  

470.91' 11 J t s .  used 9 5/8" 43.5+ 5 9 5  Btts. Casing 

.. 

1375.00' TD 17;:" hole 

1373.50 ' 

297.11' 

1.W Savis-Lynch shoe 

76.39' "/';ts. 12  2i2" 72= !;30 6 t t s .  cesing 

907.12' 2 C  d t s .  13 3;8" 72= !;$9 E t \ t s .  Czsing 
3€?. 79 ' 

CAPACITY 
0 . 0 3 4  
0.0745 
0.0745 
0.0745 
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6619 FLEUR De LIS DRIVE 
NEW ORLEANS. LOUISIANA 70124 

(504) 488.371 1 

January 21, 1981 

Magma Gulf - Technadril  
Sweet Lake Area 
Sec t ion  13, T12S - R8W 

#1 h o c 0  Fee 
Cameron P a r i s h  Louisiana 

4010 

5450 

5720 

8430 

9390 

9690 

9780 

10110 

10590 

11 100 

11310 

11550 

12270 

12510 

13530 

10620 

. 11130 

11220 

F i r s t  sample - I n  Ecologic Zone 1 

F i r s t  marine fauna 

Amphistegina B 

Siphonina d a v i s i  - Ecologic Zone 2 

Cristellaria R - Ecologic Zone 3 

Discorbis r e s t r i c t e d  

Heterostegina sp. 

Cib ic ides  j e f f e r s o n e n s i s  

Bolivina perca 

Marginulina idiomorpha 

Marginulina vagina ta  

Marginulina howei 

Tex tu la r i a  1 4  

Camerina A 

Sample t o t a l  depth - O r i g i n a l  Hole 

F i r s t  sample - Side Track Hole #l 

Marginulina idiomorpha 

Mar g i n u l i n a  vagina t a 



I 
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Magma Gulf - Technadril 
Sweet Lake Area Cameron Parish, Louisiana 
Sec. 13, T12S - RSW 

f l  Amoco Fee 

9 

11670 Marginulina howei 

12330 Textularia 14 

12570 Camerina A 

14970 Miogypsinoides A 

15720 Sample total depth - s i d e  Track Hole #l 

Respectfully submitted, 

' John B .  Dunlap, Jr .  
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4010 

4040 

4070 

4100 

4130 

4160 

4190 

4220 

4250 

4310 

43 40 

4370 

5400 

4430 

4460 

4490 

(Lithology of washed c u t t i n g s )  70% s h a l e ,  30% sand 
& .cement p l u s  minor p y r i t e  & s h e l l  fragments 
N o  fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) 60% sha le ,  40% s h e l l  fragments w i th  minor p y r i t e  
& l i g n i t e  
No fauna 

(L) 70% sha le ,  30% s h e l l  fragments as above 
N o  fauna 

(L) 80% sha le ,  20% sand & s h e i l  fragments p l u s  p y r i t e  
N o  fauna 

(L) Same 
No fauna 

(L) Same 
N o  fauna 

(L) Same 
No fauna 

(L) 80% sha le ,  20% quar t z  sand, very f i n e  t o  f i n e  
gra ined ,  rounded t o  angular 
No fauna 

(L) Same 
N o  fauna 

(L) Same 
N o  fauna 

(L) Same 
No fauna 

(L) Same 
N o  fauna 

(L) 'Same 
No fauna 
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4520 

4550 

4580 

456 10 

4640-70 

4670 - 

47 00 

4730 

4760 

4790 

4820 

4850 

4880 

49 10 

4940 

497 0 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) 70% s h a l e ,  30% l oose  q u a r t z  very f i n e  t o  f i n e  
gra ined  sand ‘p lus  minor ca lcareous  sandstone, very 
f i n e  t o  f i n e  gra ined  & s h e l l  fragments 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) 
No fauna 

(L) Same 
No fauna 

80% s h a l e ,  20% sand h s h e l l  fragments 

(L) Same 
No fauna 

(I,) Same 
No fauna 

(L) 70% sha le ,  30% l oose  sand, very f i n e  grained 
ca lcareous  sandstone 6t s h e l l  fragments wi th  minor 
p y r i t e  ,Charapod (1 
No fauna 

(L) Same with no Charapods 
No fauna 
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5000 

5030 

- 5060 

5090 

5120 

5 150 

5180 

5210 

5240 

5270 

5 300 

5330 

5360 

5390 

5420 

5450 

(L) Same 
No fauna 

(L) 
No fauna 

(L) 
common p y r i t e  
No fauna 

Same wi th  inc rease  i n  s h e l l  fragments 6 p y r i t e  

70% sha ie ,  30% s h e l l  fragments & sandstone p l u s  

(L) Same 
No fauna 

(L) Sane 
No fauna 

(L) Same 
No fauna 

(L) 
No fauna 

70% s h a l e ,  30% s h e l l  fragments & sand p l u s  p y r i t e  

(L) Same 
No fauna 

(L) 
No fauna 

60% sha le ,  40% sand & s h e l l  fragments p l u s  l i g n i t e  

(L) 
No fauna 

70% sha le ,  30% s h e l l  fragments & sand 

(L) Same 
No fauna 

(L) 
No fauna 

80% sha le ,  20% s h e l l  fragments & sand 

(L) 
sandstone p lus  s h e l l  fragments & minor p y r i t e  
Charapod ( 1 )  

70% s h a l e ,  30% very f i n e  grained calcareous 

(L) 
No fauna 

(L) 60% sha le ,  40% sand 
No fauna 

(L) 50% sha le ,  40% s h e l l  fragments & sand p l u s  
l i g n i t e  & minor p y r i t e  
Ro ta l i a  b e c c a r i i  (2 )  

80% sha le ,  20% sand & s h e l l  fragments 
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5480 
, 

5510. 

5540 

5570 

5600 

56 30 

5660 

5690 

5720 

5750 

5780 

5810-40 

5840 

5870 

5900 

5930 

(L) 
t l i g n i t e  
No fauna 

(L) 
l i g n i t e  & p y r i t e  
Rota l ia  becca r i i  ( 1 )  

(L) 
fragments, 40% shale  
No fauna 

70% shale ,  30% s h e l l  fragments & sand plus p y r i t e  

60% shale,  40% sand & s h e l l  fragments plus minor 

60% f ine ly  c rys t a l ine  white l ixestone & s h e l l  

(L) 70% shale ,  30% s h e l l  fragments with minor sand 
No fauna 

(L) Same 
No fauna 

(L) Same plus py r i t e  
No fauna 

(L) 
No fauna 

70% shale ,  30% sand & s h e l l  fragments 

(L) Same 
Rotal ia  beccar i i  

(L) 
Amphistegina B ( 1 )  

(L) Same 
No fauna 

80% shale ,  20% sand & s h e l l  fragments 

(L) Same 
Rota l ia  beccar i i ,  Amphistegina B (1) 

(L) 
Amphistegina B 

(L) 
Rota l ia  becca r i i  

(L) 
grained calcareous sandstone & loose sand 
Amphistegina B, Rotalia beccar i i  

(L) Same 

70X shale,  307: sand & s h e l l  f r a q e n t s  

80% shale ,  20% sand & s h e l l  fragments 

70% shale ,  30% s h e l l  fragments & very f ine  

SAme fauna 



5960 

6000 

6030 

6060 

6090 

6 120 

6150 

6 180 

62 10 

6240 

6270 

6300 

6330 

6360 

6390 

6420 

c-a 

(L) Same 
No fauna 

(L) Same 
Amphistegina E, Rota l i a  b e c c a r i i  

(L) 70% sha le ,  30% sand & s h e l l  fragments 
R o t a l i a  beccar ii 

(L) Same 
No fauna 

(L) 80% sha le ,  20% sand & s h e l l  fragments 
N o  fauna 

(L) Same 
No fauna 

(L) 70% s h a l e ,  30% s h e l l  fragments & sand 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) 
No fauna 

80% sha le ,  20% saKd & shell fragments 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same p lus  minor limestone 
No fauna 

(L) Same 
No fauna 

(L) 60% sha le ,  40% very f i n e  t o  coa r se  g r a i n e d .  
loose  qua r t z  sand, s h e l l  fragments & l imestone 

. No fauna 
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6450 (L) 70% sha le ,  30X’sand as above 

6480 (L) 60% s h a l e ,  40% f i n e  t o  coa r se  grained loose  

No fauna 

q u a r t z  sand 
No fauna 

6510 (L) 70% sha le ,  30% sand 
No fauna 

6540 (L) Same 
No fauna 

6600 

6630 

6660 

i 

6690 

6720 

6750 

6570 (L) Same 
No fauna 

6780 * 

6810 

6840 

687 0 

6900 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) .’ Same 
No fauna 

(L) 70% sha le ,  30% sand & s h e l l  fragments with minor 
f i n e l y  c r y s t a l i n e  limestone 
No fauna 

(L) Same 
No fauna 

(L) 80% sha ld ,  20% sand 
No fauna 

(L) 
No fauna 

(L) 80% sha le ,  20% sand 
No fauna 

+(L) Same 
No fauna 

70% s h a l e ,  30% f i n e  t o  coarse gra inec  sand 

J 



6930 

6960 

6990 

7020 

7050 

7080 

71 10 

7140 

7170 

7200 

7230 

7260 

7290 

7320 

7350 

7380 

C- '10 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) 70% sha le ,  30% loose  qua r t z  sand, rounded, 
f r o s t e d ,  f i n e  t o  coa r se  grained 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) 60% sha le ,  40% sand 
No fauna 

(L) Same p lus  minor p y r i t e  
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) 
coarse  grained, f r o s t e d ,  rounded 
No fauna 

(L) 80% s h a l e ,  20% f i n e  t o  coarse  gra ined  sand 
No fauna 

70% sha le ,  30%.1oose qua r t z  sand, medium t o  very 

I 
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7410 

7440 

7470 

7500 

7530 

7560 

7590 

7620 

7650 

7680 

7710 

77 40 

7770 

7800 

7830 

7860 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) 
p y r i t e  
No fauna 

(L) 
No fauna 

70% shale ,  30% sand & s h e l l  fragments with minor 

70% shale,  30% s h e l l  fragments with minor p y r i t e  

(L) 
p y r i t e  & l i g n i t e  
No fauna 

80% shale ,  20% sand & s h e l l  fragments with minor 

(L) Same 
No fauna 

(L) 
sandstone p l u s  s h e l l  fragments 
No fauna 

70% shale ,  30% very f i n e  t o  f i n e  grained, calcareous 

(L) 
No fauna 

80% shale ,  20% sand & s h e l l  fragments 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Sane 
Rota l ia  beccar i i  (1) 

(L) Same 
No fauna 

(L) 
No fauna 

709: shale ,  30% f i n e  t o  coarse grained quart? sand 

(L) Same 
No fauna 



7890 

7920-50 

7950 

7980 

8010 

8040 

' 8070 

8100 

8130 

8160 

8190 

8220 

8250 

8280 

8310 

8340 

c-12 

(L) Same 
No fauna 

(L) 
No fauna 

(L) 70% sha le ,  30% very f i n e  t o  f i n e  grained 
calcareous sandstone p l u s  minor l imestone 
No fauna ' 

70% sha le ,  30% sand & s h e l l  fragments 

(L) Same 
No fauna * .  

(L) Same 
No fauna 

(L) 80% sha le ,  20% sand & s h e l l  fragments 
No fauna 

(L) Same 
No fauna 

(L) same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) 70% sha le ,  30% f i n e  grained ca lcareous  sandstone 
wi th  minor limestone, s h e l l  fragments & p y r i t e  
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) 80% sha le ,  20% sand & s h e l l  fragments 
Same fauna 

(L) 80% sha le ,  20% very f i n e  t o  f i n e  gra ined  
calcareous sandstone 
No fauna . .. 
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8370 (L) Same 
No fauna 

8400 (L) Same 
R o t a l i a  b e c c a r i i  (1) 

8430 (L) Same 

8460 (L) 60% sha le ,  40% v e r y , f i n e  t o  f i n e  gra ined  ca lcareous  

Siphonina d a v i s i  (1) 

sands tone  p l u s  p y r i t e  & s h e l l  fragments 
No fauna 

8490 (L) 60% ca lca reous  sandstone, & s h e l l  fragments,  
40% s h a l e  p l u s  p y r i t e  
Elphidium sp., R o t a l i a  b e c c a r i i  

8520 (L) 70% shale, 30% sandstone & s h e l l  fragments 
# 

I 

p l u s  p y r i t e  
Same fauna 

8550 (L) 60% very  f i n e  to  f i n e  grained ca l ca reous  s l i g h t l y  
g l a u c o n i t i c  sandstone wi th  s h e l l  fragments,  40% s h a l e  
p l u s  p y r i t e  
Rotalia b e c c a r i i ,  Nonion sp. ,  Elphidium sp. 

8580 (L) Same 
R o t a l i a  b e c c a r i i ,  Robulus americanus ( l ) ,  Elphidium sp. 

8610 (L) 50% s h a l e ,  50% sandstone & s h e l l  fragments 
No fauna 

8640 (L) 60% shale, 40% sandstone & s h e l l  fragments w i t h  
minor g l a u c o n i t e  & p y r i t e  

8670 (L) Same 
h’o fauna 

37 00 (L) Same 
Elphidium sp .  

8730 (L) 60% very  f i n e  grained t o  f i n e  gra ined  ca l ca reous  
sandstone,  40% s h a l e  
NO fauna 

8760 (L) 60% s h a l e ,  40% sandstone & s h e l l  fragments p l u s  
p y r i t e  
No fauna 

8790 (L) 70% s h a l e ,  307: ca lcareous  sandstone p l u s  s h e l l  
fragments h p y r i t e  
Elphidium s p  . 



8820 

8850 

8880 

8910 

8940 

. 8970 

9000 

9030 

9060 

9090 

9120 

9 150 

9180 

9210 

9240 

9270 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) Same 
Nonion sp. (1) 

(L) Same 
No fauna 

(L) 80% sha le ,  20% sandstone 
No fauna 

(L) Same 
No fauna 

(L) Same 
No fauna 

(L) 70% sha le ,  309: sandstone 
No fauna 

(L) 
f i n e  grained wi th  minor s h e l l  fragments ti p y r i t e  
No fauna 

70% sha le ,  30% loose  q u a r t z  sand, ve ry  f i n e  t o  

(L) 
sand p l u s  s h e l l  fragments & p y r i t e  
No fauna 

60% sha le ,  40% ca lcareous  sandstone & l oose  

(L) 70% sha le ,  30% sand & s h e l l  fragments 
No fauna 

(I,) Same 
No fauna 

(L) 
No fauna 

70% sha le ,  30% sandstone & s h e l l  f r a s e n t s  

(L) Same 
No fauna 

(L) 80% s h a l e ,  20% sand & sandstone 
No fauna 



I 

C-15 

9300 (L) Same 
No fauna 

9330 (L) Same 
Nonion sp. ,  Globiger ina sp. 

9360 (L) Same 
Cristellaria A, Cristellaria R, Siphonina d a v i s i ,  
Globiger ina sp.  

’ 9390 (L) Same p l u s  minor g l aucon i t e  p e l l e t s  
Same fauna p l u s  Eponides e l l i s o r a e  

9420 (L) Same 
Same fauna, common 

9450 (L) Same 
Same fauna p l u s  C ib ic ides  concent r icus  , Uvigerina 
howei ( r a r e )  

9480 (L) Same 
Same fauna, rare 

95 10 ,(L) 
material w i t h  common p y r i t e ,  rare g lauconi te  
Cristellaria R, Cristellaria A, Liebuse l l a  cI. 
byramensis, Globiger ina spp., Nonion p izzarense ,  
Eponides an t i l l a rum;  Robulus americanus, Discorb is  
b o l i v a r e n s i s  

70% s h a l e ,  30% sand, sandstone fragments, s h e l l  

9540 (L) Same 
Same fauna 

95 70 (L) Same 
Same fauna 

9600 

st30 

(L) Same 
Same fauna 

(L) Saxe 
Same fauna 

9660 (L) Same 

9690 (L) 90% s h a l e ,  10% sand & s h e l l  material . 

Same fauna 

Same fauna, i n c r e a s e  wi th  Len t i cu l ina  j e f f e r s o n e n s i s ,  
Uvigerina howei, Robulus chambersi, Siphonina advena, 
L iebuse l l a  byramensis, Uvigerina peregr ina ,  T e x t u l a r i a  B ,  
Globiger ina spp. ,  common fauna 

9720 (L) Same 
Sam e fauna 



C-16 

98 10 

9 840 

9870 

9900 

99 30 

9960 

9990 

10020 

10050 

10080 

9750 (L) Same 
Same fauna 

9780 (L) 60% s h a l e ,  40% sand & s h e l l  material 
Same f a u r ?  w i t h  Discorb is  g r a v e l l i ,  Heteros teg ina  sp. ,  
rare 

(L) Same 
Same fauna wi th  Discorb is  g r a v e l l i ,  Heteros teg ina  sp.  

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna wi th  Globiger ina spp. ,  common 

I 

(L) 80% sha le ,  20% sand 
Globiger ina  spp., common, Len t i cu l ina  j e f f e r s o n e n s i s ,  
Cristellaria R, Robulus chambersi, Quinqueloculina sp . ,  
Siphonina advena, Discorbis  g r a v e l l i ,  T e x t u l a r i a  B,  
Uviger ina howei, Uvigerina peregr ina ,  Bulimina c f .  ova ta  

10110 (L) Same 
Same fauna p lus  Cib ic ides  j e f f e r s o n e n s i s  

10140 (L) Same 
Same fauna wi th  Globigerina s p p . ,  abundant, C ib ic ides  
j e f  f e r sonens i s  

10170 (L) Same 
Same fauna 



C-17 

10200 

10230 

10260 

10290 

10320 

10350 

10380 

104 10 

10440 

10470 

10500 

10530 

10560 

10590 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) 
Same fauna 

Same wi th  f a i r l y  couunon green g lauconi te  

(L) Same wi th  common g laucon i t e  
Same fauna 

(L) Same 
Same fauna  

(L) Same 
Sam? fauna 

(L) 80% s h a l e ,  20% sand w i t h  conunon6auconte 
Globigerina spp., C ib ic ides  j e f f e r s o n e n s i s ,  
Len t i cu l ina  j e f f e r s o n e n s i s ,  Eponides e l l i s o r a e ,  
Siphonina advena, L iebuse l l a  byramensis, 
Nonion p izzarense ,  Cristellaria c f .  G, Bulimina 
c f .  ova ta ,  Discorb is  b o l i v a r e n s i s ,  Discorbis 
g r a v e l l i ,  Gyroidina hannai 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

, (L) Same 
Same fauna wi th  Bol iv ina  perca 



C-18 

10620 

10650 

10680 

107 10 

10740 

10770 

10800 

10830 

10860 

10890 

10920 

10950 

10980 

(L) Same 
Same fauna w i t h  Bolivina pe rca  missing 

(L) Same 
Same fauna p lus  Uvigerina i s r a e l s k y i ,  Robulus 
a f f .  lacerta, 3 o l i v i n a  perca  

(L) Same 
Same fauna with Eggere l l a  sp., Uvigerina i s r a e l s k y i ,  
Robulus a f  f .  lacerta 

(L) 80% s h a l e ,  20% l i n e y  sandstone & s i l t s t o n e  
L iebuse l l a  c f .  byramensis, Globiger ina spp., Uvigerina 
i s r a e l s k y i ,  Robulus c f .  lacerta, Siphonina advena, 
Heteros teg ina  sp. ,  Robulus americanus, Eponides 
ellisorae, Tex tu la r i a ,  12, T e x t u l a r i a  B, T e x t u l a r i a  
mornhingegi, L e n t i c u i i n a  j e f  f e r sonens i s  

(L) Same 
Same fauna  

(L) Same 
Sake fauna 

(L) Same 
Same fauna  

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna wi th  Robulus c f .  lacerta 

(L) 80% s h a l e ,  20% sand 
Robulus c f .  lacerta, Globiger ina spp., Siphonina 
advena, T e x t u l a r i a  B, Discorb is  b o l i v a r e n s i s ,  
L e n t i c u l i n a  j e f f e r s o n e n s i s ,  Bulimina c f .  ova ta ,  
L iebuse l l a  c f .  byramensis 

(L) Same 
Same fauna p lus  T e x t u l a r i a  mornhinvegi, Bol ivina perca ,  
Uvigerina i s r a e l s k y i ,  Robulus l a c e r t a ,  Cib ic ides  
j e f f e r s o n e n s i s ,  Uvigerina peregr ina  



c-19 

11010 

11040 

11070 

1 i 100 

11130 

11160 

11 190 

11220 

11250 

11310 

11340 

11370 

11400 

11430 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna with Marqinulina idiomorpha, Angulogerina A 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same with mud additives 
Same fauna plus Marginulina a&*. vaginata fragments 

(L) Same 
Same fauna with Textularia cf. 14 

(L) Same 
Same fauna 

(L) Same 
Same fauna plus Marginulina vaginata 

(L) 60% shale, 40% sand & sandstone fragments, 
with mud additives 
Same fauna with Reophax sp., Cristellaria cf. F, 
with Marginulina vaginata missing 

(L) Same 
Same fauna with Marginulina vaginata 

(L) 60% shale, 40% sand & sandstone frapents, 
with m d  additives 
Globigerina spp., Uvigerina peregrina, Uvigerina 
howei, Robulus lacerta, Liebusella byramensis, 
Eponides ellisorae, Cristellaria F, Reophax sp. 
Bolivina perca, Textularia cf. 14, Gyroidina 
hanni, Cibicides (1-1) 

(L) 80% shale, 20% sand 6 sandstone fragments 
with mud additives 
Same fauna 



c-20 

\ 

(L) Same 
. Same fauna 

11460 

1149 (L) Same 
Same fauna 

11520 (L) Same 
Same fauna 

11550 (L) Same 
. I  Same fauna p l u s  Marginulina howei, G r g i n u l l n a  

vaginata-hooked 

11580 (L) Same 
Same fauna wi th  Marginulina howei 

11610 (L) Same 
Same fauna 

11640 (L) Same 
Same fauna 

11670 (L) Same 
Same fauna 

11 700 (L) Same 
Same fauna 

11 730 (L) Same 
Same fauna 

11760 (L) Same 

11790 

Same fauna w-th C 

(L) Same 
Same fauna 

11820 (L) Same 
Same fauna 

11850 (L) Same 

11880 , ' -{L) Same' 

Same fauna 

Same fauna 

119 10 (L) Same 
Same fauna 

11940 (L) Same 
Same fauna 

L 



11970 

12000 

12060 

12090 

12 120 

12150 

12180 

122 10 

12240 

12270 

12300 

12330 

12360 

12390 

c-21 

(L) 80% sha le ,  203 sand 
Uvigerina howei, Uvigerina peregr ina ,  Globigerina spp., 
L iebuse l l a  byramensis, Cristellaria F, Marginulina 
vaginata,  Eponides e l l i s o r a e ,  Siphonina advena, 
Robulus lacer t a  

(L) Same 
Same fauna 

(L) Same 
Same fauna with Cristellaria c f .  G c l o s e  

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna with C ib ic ides  (1-1) L, Tex tu la r i a  14, ’ 
Cristellaria G 

(L) Same 
Same fauna with Camerina c f .  A 

(L) 70% sha le ,  30% sand & sandstone fragments 
Globigerina spp.,  T e x t u l a r i a  14, Eponides e l l i s o r a e ,  
Tex tu la r i a  12, Reophax sp., Marginulina vaginata,  
Uvigerina howei, Cristellaria G, Cibic ides  (1-1) L, 
Uvigerina i s r a e l s k y i  

(L) Same 
Same fauna 

(L) Sane 
Same fauna 



c-22 

12420 

12450 

12480 

125 10 

12540 

125 70 

12600 

12630 

12660 

12690 

12720 

12750 

12780 

12810 

12840 

12870 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) 60% shale, 40% sand 6 sandstone fragments 
Same fauna 

(L) Same 
Same fauna with Textularia 14-coarse, Cristellaria G, 
Camerina A 

(L) Same 
Same fauna with Camerina A 

, 
(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 



C-23 

12900 

12930 

12960 

12990 

130 30 

13050 

13050 

131 10 

' 13140 

13170 

13200 

13230 * 

13260 

13290 

13320 

13350 

\ 

(L) 
Same fauna 

50% sha le ,  50% sand & sandstone fragments 

(L) 
Cristellaria sp., Uvigerina howei, Globiger ina sp.  

50% shale, 50% f i n e  gra ined  ca lcareous  sandstone 

(L) Same 
Same fauna p lus  L iebuse l l a  byramensis 

(L) 70% sha le ,  30% sandstone . 
Globigerina sp., Eponides ellisorae, Nonion sp., 
Uviger ina howei 

(L) 50% sha le ,  50% sandstone 
Discorb is  sp.  

(L) 70% sha le ,  30% Sandstone 
L iebuse l l a  byramensis, Robulus sp., Reophax sp., 
Uvj g e r i n a  howei 

(L) Same 
Same fauna 

(L) 80% sha le ,  20% sandstone 
Same fauna with Uvigerina howei common 

(L) Same 
Same fauna 

(L) 70% sha le ,  30% sandstone 
Same fauna 

(L) Same 
Same fauna 

(L) 70% sha le ,  30% sandstone 
L iebuse l l a  byramensis Robulus sp . ,  Uvigerina howei, 
Globiger ina sp. 

(L) 80% sha le ,  20% sand 
Same fauna p lus  Eponides e l l i s o r a e  

(L) Same 
Same fauna 

(L) Same 
Same fauna p lus  Tex tu la r i a  sp. ,  Marginulina vagina ta  

(L) Same 
Same fauna 



C-24 

13380 

134 10 

- '13440 

134 70 

(L) Same 
Same fauna p l e s  Nodosaria v e r t e b r a l i s  

(L) Same 
Same fauria 

(L) Same 
Same fauna p l u s  Tex tu la r i a  14 

(t) Same 
Same fauna 

13500 - 530 (L) Same 
Same fauna 

SIDE TRACK HOLE 

10620 (L) 70% sha le ,  30% sandstone, cement & mud a d d i t i v e s  
Globigerina spp., (abundant), Uvigerina i s r a e l s k y i ,  
Robulus lacerta, Cristellaria A, Nonion sp., 
Eponides e l l i s o r a e ,  Discorbis sp. ,  S iphonina  advena, 
Uvigerina howei, Bolivina perca 

10650 .(L) Same 
Same fauna p lus  Liebuse l la  byramensis, Anomlaina 
b i l a t e r a l i s ,  Discorbis b o l i v a r e n s i s  

10680 

10710 

10740 

10770 

10800 

10830 

-10860 

10890 

(L) 70% sha le ,  30% limey sandstone & s h e l l  fragments 
Same fauna 

C'L) 80% sha le ,  20% limey sandstone p l u s  p y r i t e  
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same \ 

Same fauna 

109 20 (L) 80% s h a l e ,  20% sand 

\ 
Same fauna 



10950 

10980 

11010 

,11040 

11070 

11100 

11130 

* 11160 

11 190 

11220 

11250 

11280 

11310 

11 340 

11370 

11400 
. .  

c-25 

(L) Same 
Same fauna p lus  Bulimin 
howei, Siphonina advena, Eponides e l l i s o r a e ,  Lent icu l in  
j e f f e r s o n e n s i s  

(L) Same 
Same fauna p l u s  Discorbis g r a v e l l i ,  Bol iv ina  perca, 
Uvigerina i s r e a l s k y i ,  T e x t u l a t i a  sp.  

vata& (small), Uvigerina 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna p lus  Etarginulina idiomorpha, B i fa r ina  
vicksburgensis 

(L) Same 
Same fauna 

(L) 
Same fauna p l u s  Marginulina.tcf. vag ina ta ,  Uvigerina 
howei (common) 

(L) 80X sha le ,  20% sand , , 
Same fauna p l u s  Marginulina vag lna ta  

Same fauna p lus  Reophax s 

(L) 70% sha le ,  30X sandstone p l u s  very  abundant 
mud a d d i t i v e s  
Same fauna 

(L) Same 
Same fauna 

80% sha le ,  20% sandstone & l imestone p l u s  p y r i t e  

(L) Same c .  

Gyroidina hannai 

(L) 80% s h a l e ,  20% sand' 
Same fauna 

.,'. , 

(L) Same 
Same fauna 

(L) Sane 
Same fauna 



11430 

11460 

- 11490 

11520 

11550 

11580 

11610 

11640 

- 11670 

11 700 

11730 

11760 

11 790 

. .  

C-26 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) 801: sha le ,  201: sand 
L iebuse l l a  byrameqsis, Len t i cu l ina  j e f f e r s o n e n s i s ,  
Siphonina sp., Globigerina sp., Tex tu la r i a  sp., 
Uvigerina howei 

(L) Same p lus  abundant p y r i t e  
Same fauna p lus  Nodosaria v e r t e b r a l i s ,  Bolivina perca,  
Robulus lacerta 

(L) Same 
Same fauna p lus  Marginulina howei 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) 70% s h a l e  30% sand & sandstone fragments 
p lus  s h e l l  material, p y r i t e  
L iebuse l l a  c f .  byramensis, Siphonina advena, Uvigerina 
peregr ina ,  Uvigerina howei, Marginulina howei, 
Eponides e l l i s o r a e ,  Marginulina idiomorpha, Robulus 
lacerta, Lent icu l ina  j e f f e r s o n e n s i s ,  T e x t u l a r i a  12, 
Globigerina spp., Spiroplectammina c f .  mi s s i s s ipp iens i s ,  
Heteros t ig ina  sp., Bolivina perca 

(L) Same 
Same &una with Uvigerina i s r e a l s k y i  

(L) Sane 
Same fauna 

(L) Same 
Same fauna with Cib ic ides  (lL), Cyclammina H 

(L) Same 
Same fauna 



C-27 ." . 

11820 

11850 

11880 

119 10 

11940 

11970 

' 12000 

12030 

12060 

12090 

12 120 

, .  
12150 

12180 

~ 

i 
i 122 10 

i 12240 

(L) Same 
Same fauna 

(L) 60% sha le ,  40% sand & sandstone fragments 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna wi th  Tex tu la r i a  morhenvegi, Reophax sp. 

(L) Same 
Same fauna 

(L) Same 
Same fauna  

(L) 70% sha le ,  30% sand & sandstone fragments 
Same fauna with Cib ic ides  (1L) L, Cristellaria c f .  G 

(L) Same 
Same fauna 

(L) me 
Same fauna wi th  Cristellaria c f .  G c l o s e  

(L) Same 
Same fauna 

(L) 70% sha le ,  30% sand & sandstone fragments w i t h  
rare s h e l l  material, p y r i t e ,  g l aucon i t e  
Marginulina howei, Marginulina vag ina ta ,  Cristellaria 
c f .  G c l o s e ,  Len t i cu l ina  j e f f e r s o n e n s i s ,  L iebuse l l a  
byramensis, Uvigerina peregr ina ,  Cristellaria F, 
Globigerina spp., Eponides e l l i s o r a e ,  Bol iv ina  perca,  
C ib ic ides  (1L) L 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna with Cib ic ides  ( lL) -L- la rge ,  Cris te l lar ia  G 



C- 28 

. 
12270 (L) Same 

Same fauna 

12300 (L) Same 
Same fauna wi th  Cristellaria G-good 

12330 (L) Same 
Same fauna wi th  Tex tu la r i a  14 

12360 (L) Same 
Same fauna 

12390 (L) Same 
Same fauna 

124 20 (L) Same 
Same fauna 

12450 (L) Same 

12480 (L) 60% shale, 40% sand & sandstone fragrr;ents 

Same fauna 

Same fauna 

125 10 (L) Same 
Same fauna wi th  Reophax sp., T e x t u l a r i a  14 

12540 (L) Same 
Same fauna wi th  Marginulina vaginata-hooked 

12570 (L) 80% sha le ,  20% sandstone, sand 
Uvigerina peregr ina ,  Globigerina spp., Uvigerina 
howei, Uvigerina i s r e a l s k y i ,  L iebuse l l a  byramensis, 
Eponides e l l i s o r a e ,  Camerina A, Cib ic ides  (1L) L, 
Cristellaria G 

12600 

12630 

12660 

12690 

12720 

12750 

(L) Same 
Same fauna wi th  Tex tu la r i a  14-coarse, Camerina A, rare 

(L) Same 
Same .fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) 
Same fauna 

50% sha le ,  50% sandstone fragments & sand 

(L) Same 
Same fauna 



C-29 

12780 

12810 

12840 

12370 

12900 

12930 

12960 

12990 

13020 

13050 

130 80 

13110 

13140 

13170 

13200 

13230 

(L) Same wi th  mud a d d i t i v e s  
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) 60% sha le ,  40% sandstone fragments & sand 
Cristellaria G, C ib i c ides  (1L) L, T e x t u l a r i a  14, 
Globigerina spp., L iebuse l la .byramens is ,  Uvigerina 
howei, Uvigerina peregr ina ,  Siphonina advena 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same , 
Same fauna, s p a r s e  , , 

(L) 80% sha le ,  20% sandstone fragments & sand 
Same fiuna, i nc rease  

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

/ 

( 



13260 

13290 

13320 

13350 

13380 

13410 

13440 

13470 

13500 

13530 

13560 

13590 

13620 

13650 

13680 

13710 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

C-30 

(L) Same 
Same fauna 

(L) Same 
Same fauna with Reophax sp. 

(L) 80% sha le ,  20% sandstone fragments & sand 
Uvigerina h w e i ,  Uvigerina peregr ina ,  Globigerina spp., 
Cib ic ides  (1L) L, Cristellaria G, Discorb is  g r a v e l l i ,  
Bolivina perca 

(L) Same with mud a d d i t i v e s  
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 
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13740 

13770 

13500 

!3830 

13860 

13890 

13920 

13950 

13980 

14010 

14040 

14070 

14100 

14130 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(I.) Same 
Same fauna 

(L) Same 
Same fauna 

(i,) 80% shale ,  20% lit!ey sandstone fragzents t sand 
Liebusella byramensis, Quinqueloculina sp., Robulus 
americanus, Cristellaria G, Globigerina spp., Lenticulina 
jeffersonensis, Eponides antillarum, U-vigerina israelskyi 
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14160 

14 190 

14220 

14250 

14280 

143 10 

14340 

14370 

14400 

14430 

14460 

14490 

14520 

14550 

14580 

(L) Same 
Same fauna 

Gap 

(L) Same 
Same fauna 

(L) Same 
Same fauna wi th  Miogypsinoides c f .  A 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

. (L) Same 
Same fauna ( f a i r l y  common) 
p lus  Miogypsinoides c f .  A ( r a r e )  

(L) Same 
Same fauna with Miogypsinoides c f .  A missing 

(L) 90% s h a l e ,  10% sand p lus  mud a d d i t i v e s  
Globiger ina sp., Cristel lar ia  sp., Eponides e l l i s o r a e ;  
Siphonina advena, Robulus lacerta, Tex tu la r i a  1 4 ,  
Liebuse l l a  byramensis, 

(L) Same 
Same fauna 

80% sha le ,  20% sand 
Cristellaria A. Eoonides ellisorae, Globiger ina sp. ,  

~ ~-~ - .  
Cristellaria R, Nonion sp., Uvigerina howei 

(L) 907: s h a l e ,  10% sand 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Sane fauna 
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146 10 

14640 

11670 

14700 

14730 

14760 

14790 

14820 

14850 

14880 

14910 

14940 

(L) 60% s h a l e ,  40% ;and 
Robulus lacerta, Robulus sp. ,  Globiger ina sp. ,  Uvigerina 
howei, Nonion sp., Eponides e l l i s o r a e ,  Gyroidina sp. ,  
T e x t u l a r i a  sp.  

(L) Same 
Same fauna p lus  Marginulina vag ina ta ,  Uvigerina 
i s r a e l s k y i ,  L iebuse l l a  byramensis, Bol iv ina  sp.  

(L) 70% sha le ,  30% sand I 

Same fauna p lus  Nodosaria v e r t e b r a l i s  

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna .p lus  BAthysiphon sp. ,  Miogypsinoides sp.  ( 1 )  

(L) 60% sha le ,  40% sand 
Same fauna  wi th  Miogypsinoides sp.  missing 

(L) 70% s h a l e ,  30% sand 
Same fauna 

(L) Same 
Same fauna 

(L) Same 
Same fauna 

(L) Sane 
Same fauna 

(L) Same 
Same fauna p lus  Miogypsinoides A 
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15000 

15030 

15060-69 

15090 

151.20 

15 150 

15180 

15210 

15240 

15270 

15300 

15330 

15360 

15390 

15420 

15450 

15480 

155 10 

(L) 60% sand, 40% shale 
Same fauna (decrease wi th  Miogypsinoides A missing 

(L) Same 
Nonion sp., Robulus lacerta, T e x t u l a r i a  sp., Globigerina 
sp., Liebuse l l a  byramensis, Uvigerina howei 

(L) Same 
Same fauna, spa r se  

(L) 70% sha le ,  30% sand 
No fauna 

(L) Same 
No fauna 

(L) Same 
Discorb is  s p . ,  (1) 

(L) 50% sand, 50% shale 
No fauna 

(L) 60% sha le ,  40% sand 
No fauna 

(L) Same 
No fauna 

(L) 50% sand, 50% s h a l e  
No fauna 

(L)' Same 
No fauna 

(L) Same 
No fauna 

(L) 80% sha le ,  20% sand 
No fauna 

(L) 60% s h a l e ,  40:: sand 
No fauna 

(L) Same 
No fauna 

(L)' Same 
No fauna 

(L) Same 
No fauna 

(L) 60% sand, 40% shale  
No fauna 



15540 

15570 

15600 

15630 

15660 

15690- 720 

c-35 

(L) 70% shale, 30% sand 
No fama 

(L) 60% shale, 40% sand 
No fauna 

(L) Same 
No fauna 

(L) 8CX shale, 20% sand 
No fauna 

(L) Same 
No fauna 

(L) 70% shale, 30% sand 
No fauna 
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APPENDIX D - GEOCHEMICAL ANALYSIS (SUMMARY) 
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GEOCHEMICAL ANALYSES OF SWEET LAKE GEOTHERMAL TEST:WELL PROFILE REPORT 

SUMMARY 

The s t r a t i g r a p h i c  sect ion penetrated by the Sweet Lake Louisiana 

Geothermal Test Well over the gross interva1,surface t o  15,720ft 

TD shows an immature grading t o  moderately immature thermal 

maturat ion p r o f i l e .  

a n t l y  t e r r e s t r i a l  organic matter through the e n t i r e  sect ion and 

have not given any commercially s i g n i f i c a n t  q u a n t i t i e s  of  petroleum 

re la ted hydrocarbons a t  t h i s  we 1 locat ion.  

The sands penetrated w i t h i n  the i n t e r v a l  8,500 t o  9,100 ft. may 

be prospect ive f o r  reservoired ,as and i t  i s  recommended tha t  t h i s  

The f i n e  grained sediments contain predomin- 

zone be evaluated for t h i s  p o s s i b i l i t y .  

The sands w i t h i n  the i n t e r v a l  14,1000 t o  15,720 ft. do 

t o  be prospective f o r  methane gas production based upon the geo- 

chemical analyses. This lower p a r t  o f  the we l l  has been infused 

w i t h  minor amounts o f  migrated good q u a l i t y  p a r a f f i n i c  l i q u i d  

hydrocarbons. The sands i n  t h i s  i n t e r v a l  could be prospective 

f o r  o i l  l i q u i d s .  

Based on the thermal maturat ion p r o f i l e ,  the zone of peak gener- 

a t i o n  o f  hydrocarbons l i e s  a t  a much greater depth than tha t  a t  

which d r i l l i n g  ceased. 

P r i o r  t o  undertaking d r i l l i n g  f o r  geopressured methane an evaluat ion 

should be made o f  the thermal maturation p r o f i l e  and organic content 

of the ta rge t - i n te rva l  using adjacent we l l  data inc lud ing c u t t i n g s  

not  appear 

and s ide w a l l  core analyses. 

HARTAX I NTERNAT i ONAL, I NC . 
GEOCHEY .LABORATOWESA-+ .~  BATON ROUGE. 
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INTRODUCTION 

This r epor t  summarizes the  r e s u l t s  of a d e t a i l e d  organic  geochemical wel l  
s tudy ,  c a r r i e d  out  'on a s u i t e  of cu t t i ngs  and canned w e l l  c u t t i n g s  samples, 
co l l ec t ed .ove r  the gross w e l l  i n t e r v a l ,  sur face  t o  15,720 f e e t  T.D., i n  the  
Sweet Lake Louisiana Geothermal Test  Well, Cameron P a r i s h ,  Louisiana. This  well  
i s  the  f i r s t  wel l  of a scheduled f i v e  ( 5 )  w e l l  program being c a r r i e d  out  i n  
Louisiana t o  inves t iga t e :  

- the  q u a l i t y ,  type (gas versus  o i l ) ,  s t a t e  of thermal matur i ty  
and the  a r e a l  and s t r a t i g r a p h i c  d i s t r i b u t i o n  of any hydrocarbon 
source rocks penetrated by t h i s  w e l l  

- the  crude oi l -parent  source rock r e l a t i o n s h i p s  of any 
r e se rvo i r ed  o i l  o r  gas encountered during t h e  d r i l l i n g  of t h i s  
wel l  as a means of determining whether o r  not such shows 
represent  indigenous hydrocarbon sourced from contiguous sha le s ,  
o r ,  migrated hydrocarbon generated i n  o lde r  and/or more mature 
source f ac i e s .  I 

I 

- t he  l o c a l  geochemical con t ro l s  in f luenc ing  hydrocarbon 
genera t ion ,  migrat ion and reservoi red  petroleum composition 
(source ma te r i a l ,  thermal maturation and secondary thermal and 
nonthermal a l t e r a t i o n  e t c . )  i n  t h i s  s p e c i f i c  area of i n t e r e s t .  

- the  quan t i ty  of methane gas which may be contained in ,  and 
producible  f r m ,  the  geopiessured methane-rich aqui fe r  systems 
p o t e n t i a l l y  encounterable a t  depth i n  the  l o c a l  a r ea  of t h i s  
well .  

Analy t ica l  

In a l l ,  a t o t a l  of t h ree  hundred and fourteen ( 3 1 4 )  samples comprising one 
hundred (100) bagged c u t t i n g s  co l lec ted  over t he  i n t e r v a l ,  sur face  t o  6000+ 
f e e t  , and two hundred fourteen (2141, canned c u t t i n g s  co l l ec t ed  a t  s ix ty-  ('BO) 
f oo t  i n t e r v a l s  over t h e  gross W e l l  s ec t ion ,  6000+ f e e t  t o  15,720 f e e t  T.D., were 
submitted t o  GeoChem for  ana lys i s .  
l i g h t  gas hydrocarbon ana lys i s  were sealed i n  one (1) quart  press-on-lid cans 
with b a c t e r i c i d e  added t o  o f f s e t  b a c t e r i a l  methane gas generat ion.  

The cuttings-samples co l l ec t ed  fo r  C1-C7 

The following a n a l y t i c a l  
program was authorized f o r  t h i s  s t u d y  as per the  o r i g i n a l  proposal submitted 
p r i o r  t o  the  d r i l l i n g  of this'twell: 
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A n a l y t i c a l  Program No. of Samples 

1 . .  C1-C7 Hydrocarbon Analysis  o f  Headspace 
Cu t t ings  ........................................ 173 

Washing of Samples & Bagging ......................... 314 

Gross L i t h o l o g i c a l  Descr ip t ion  of Samples ............ 314 

Handpicking ( w e t )  of Samples f o r  De ta i l ed  C4-C7 
Hydrocarbon Analysis by C a p i l l a r y  Gas 
Chromatography .................................. 28 

Deta i l ed  C4-C7 Gasol'ine-range Hydrocarbon ............ 28 

Handpicking (d ry )  of  Samples for C15+ s o x h l e t  
e x t r a c t i o n .  ..................................... '28 

2. 

3. 

4. 

5 .  

6. 

7.  

8 .  

9 .  C15+ Paraff in-naphthene (P-N) Hydrocarbon 

C15+ Soxhle t  Ex t r ac t ion  wi th  Deasphaltening..  ........ 43  

CIS+ Liquid  Chromatographic Sepa ra t ion  ............... 43 

Analys is  ........................................ 43  

I 

10. P ick ing  of  Sample f o r  To ta l  Organic  Carbon 
(exc lus ive  o f  4 & 6)............................ 61 

11. Tota l .Organic  Carbon Analysis  ........................ 132 

12. V i s u a l  Kerogen Assessment (OYT L TAI)  ................ 46 

13. V i t r i n i t e  Ref lec tance  Analysis  (%PO) ................. 24 

I&.  Pyrolysis by Rock-Eval.. ............................. 1 

A b r i e f  d e s c r i p t i o n  of  the s tandard  a n a l y t i c a l  procedures  used 
i n  t h i s  s tudy  is appended a t  t h e  r e a r  of t h i s  r e p o r t  i n  Appendix A. 

A l l  t h e  a n a l y t i c a l  d a t a  obtained on t h i s  well s tudy ,  whether used i n  t h e  
f i n a l  i n t e r p r e t a t i o n  or n o t ,  is recorded i n  the  a p p r o p r i a t e  Tables  I through VI1 
of :h is  r e p o r t ,  f o r  coep lz t eness ,  and t o  se rve  as  a f u t u r e  r e f s r e n c e  with 
from o t h e r  w e l l s  i n  t h i s  s t u d y  program. 

The r e s u l t s  of  the  d i f f e r e n t  geochemical ana lyses  a r e  presented  i n  w e l l -  
p r o f i l e  format i n  F igu res  1 through 6. 
from 
reproduced on F igu res  1,2,  and 3. 
t h e  con ten t s  o f  each can (or bag) is  necessary  t o  provide in-house q u a l i t y  
c o n t r o l  as w e l l  a s  being used during the  i n t e r p r e t a t i o n s .  
l i t h o l o g i c a l  d e s c r i p t i o n s  a r e  provided f o r  r e fe rence  a t  t h e  r e a r  of t h i s  r e p o r t  
under Appendix B. 

A l i t hope rcen tage  log  compiled 
the  g r o s s  l i t h o l o g i c a l  examination of t he  c u t t i n g s  i n  each sample,  is 

The g ross  l i t h o l o g i c a l  d e s c r i p t i o n  made on 

The g ross  
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The c15+ paraffin-naphthene (P-N) gas chromatographi,c traces have 
been reproduced i n  F igures  4-A, 4-B, 4-C and 4-D and the -h i s tog ram d i s t r i b u t i o n s  
of t h e  measured v i t r i n i t e  popula t ions  i n  t h e s e  samples are shown i n  Figure 5 .  A 
condensed Summary I n t e r p r e t i v e  Figure is presented along with t h e  Summary a t  t h e  
beginning of t h i s  r e p o r t .  
pocket a t  t h e  rear of t h i s  r e p o r t  i n  order  t o  a id  t h e  r eade r  i n  cross-  
r e fe renc ing  the  t e x t  with t h e  we l l -p ro f i l e  d a t a  i l l u s t r a t e d .  

An a d d i t i o n a l  set of a l l  F igures  is appended i n  a 

General  Information 

The d a t a ,  i n t e r p r e t a t i o n ,  sample materials and a l l  o t h e r  matters p e r t a i n i n g  
t o  t h i s  w e l l  s tudy  have been t r e a t e d  i n  a h igh ly  c o n f i d e n t i a l  manner and a r e  
consiGered p r o p r i e t a r y  t o  t h e  Department of Energy. 

...........,....................................*..,..o..,~.,~., 
ALL 2EiWINING USED AhD UNUSED,PICKFD AND UNPICKED CUTTING IUTERIAL 

AIJD S I J E  WALL CORES &E DEPOSITED I N  THE DEPARTMENT OF GEOLOGY A!P 

LOUISIANA STATE UNZVERSITY, BATON ROUGE, 

A SET OF THE GLASS STREW KEROGEN SLIDES AND THE VITRINITE PLUGS OF TEE 

KEROGEIJ CONCENTRQTES ANALYSED 1.7 THIS STUDY, TOGETHER WITR THE LIQUID 

CHROMATOGRAPHIC FRACTIONS ISOLATED FROM THE S M L E S  ALSO ARE HOUSED I N  

THE DEPmMENT OF GEOLOGY, LOUISIANA STATE UNIVERSlTY, BATON ROUGE 

I N  ADDITION TO THE ROCK WERIALS 

OtJE COPY OF THIS REPORT IS  RETAINED BY W A X  INTERNATIONU,INC., 

O t E  COPY IS LODGED WITH GEOCHCM LABORATORIES,INC.. and FIVE COPIES HAVE 

BEEN SUPPLiZD TO MAGM GULF-TECHNADRIL, HOUSTON. 

BE OBTAINED AT COST PLUS 25% HANDLING FEE. 

& 

ADDE'IONAL COPIES MAY 
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RESULTS ANI! INTERPRETATIONS 

A. Organic Geochemical Zonation 

The s t r a t i g r a p h i c  s e c t i o n  pene t r a t ed  by t h e  Sweet Lake Louis iana  
Geothermal Tes t  Well, over  t he  g ross  well i n t e r v a l ,  s u r f a c e  t o  15,720 f e e t  
T.D., can be d iv ided  i n t o  f i v e  ( 5 )  main zones of i n t e r e s t  based upon the  
geochemical c h a r a c t e r i s t i c s  of t h e  f ine-grained sediments .  One (1) of 
t h e s e  zones,  Zone C,  can be f u r t h e r  subdivided i n t o  t h r e e  (3)  subun i t s .  

The zonat ion suggested f o r  t h i s ’ w e l l  is: 

Zone A Sediments Sur f ace  t o  3 ,300+ - f e e t  

Zone B Sediments 3,30Q+ f e e t  t o  6,400+ f e e t  - - 
Zone C Sediments 6,100+ f e e t  t o  9,10Q+ f e e t  - - 

Subzone C1 
Subzone C2 
Subzone C 3  

6,400+ f e e t  t o  7,350+ f e e t  
7 ,350T  f e e t  t o  8,500T f e e t  
8,5005 - f e e t  t o  9,1007 - f e e t  

Zone D Sediments 

Zone E Sediments 

The Zone A Sediments, su r f ace  t o  3,300+ f e e t ,  were bagged wet samples 

9,100+ - f e e t  t o  14,100+ - f e e t  

14,100+ f e e t  t o  15,720 f e e t  T.D. - 

r e p r e s e n t i n g  a v a r i e d  l i t h o l o g y  comprised 07 sand, f o s s i l  fragments 
( s h e l l ) ,  g r a v e l ,  pebble and l i g h t  gray  mudstone. 
o v e r a l l  very  poor. 

The sample q u a l i t y  was 

S i m i l a r  remarks apply t o  .the Zone B Sediments,  3 ,300+  f e e t  t o  6,600+ - 
f e e t ,  which were a l s o  c o l l e c t e d  i n  bags r a t h e r  than  b e i n g c a n n e d .  
s e c t i o n  represented  a much more uniform l i g h t  g ray  s l i g h t l y  ca l ca reous  
s h a l e  l i t h o l o g y  wi th  minor amounts of sand, f o s s i l  f ragments  ( s h e l l )  and 
c o a l  i n t e r d i s p e r s e d  throughout t h e  i n t e r v a l .  

Th i s  

No coaments can be made about the  r e l a t i v e  gas  c h a r a c t e r  or  g a s  
p rospec t iveness ,  of  Zones A and B s i n c e  t h e  samples were no t  canned over 
t h i s  i n t e r v a l .  Based upon the  gross  l i t h o l o g i c a l  d e s c r i p t i o n  of t he  
s e c t i o n ,  it would appear t h a t  t h i s  i n t e r v a l  should be unfavorable  f o r  t h e  
t r app ing  of any shal low gas which may have migra ted  from depth i n  the  l o c a l  
a r e a  of  t h i s  well. 
amounts of organic  carbon than do the  sediments of Zone B. Both zones 

The upper Zone A sediments c o n t a i n  s i e n i f i c a n t l y  h ighe r  

however, con ta in  t y p i c a l l y  t e r r e s t r i a l l y  der ived  woody-structured and 
herbaceous types  of organic  d e t r i t u s ,  much of  which was depos i ted  c lose  t o  
i t s  o r i g i n ,  and which o v e r a l l  has  subsequent ly  exper ienced  on1y.a  low 
temperature  h i s t o r y .  The sediments of both zones a l s o  con ta in  t r a c e  
amounts of amorphous-sapropel kerogen with minor amounts of  a l g a l  deb r i s .  
Low percentages  of e x t r a c t a b l e  CIS+ paraff in-naphthene (P-N) 
hydrocarbon along with the  pronounced odd-even carbon p re fe rence  i n  the  
C23-C31 p a r a f f i n  po r t ion  of t he  gas chromatographic t r a c e s  (Figure 
4-A)’  are a l l  i n  keeping with the  obse rva t ions  made above. 
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Zone C Sediments,  6,400+ f e e t  t o  9',100+ f e e t  (and i n c l u s i v e  of Subzone 
C1, C2 and C 3 1 ,  r e p r e s e n t s  a m i x e d  coa r se  qua r t zose  sand and s l i g h t l y  
ca l ca reous  medium l i g h t  g ray  g l a u c o n i t i c  s h a l e  i n t e r v a l  with ve ry  minor 
amounts of l imes tone ,  s h e l l  and coa l ,  
a l though t h e  h igh  and v a r i a b l e  q u a t i t i e s  of  methane noted i n  t h e  Subzone 
c1, 6 , l Q O +  f e e t  t o  7,350+ f e e t ,  and Subzone C3, S,500+ f e e t  t o  9,100+ 
f e e t ,  uni'E; a r e  sugges t ive  of poss ib l e  r e se rvo i r ed  gaz.  
sands w i t h i n  t h e  Subzone C3 should be c l o s e l y  examined for r e se rvo i r ed  
gas. 

No shows were observed i n  t h e  sands  

I n  pa r t i cu l%r ,  t h e  

The Zone C sediments geochemically appear very  s imilar  t o  t h e  
ove r ly ing  Zones A and R having comparable o rgan ic  carbon con ten t s ,  s imilar  
woody-herbaceous kerogen popula t ions ,  and i n  being thermal ly  immature. The 
presence of t race amounts of amorphous-sapropel and a l g a l  organic  matter i s  
aga in  supported by t h e  C15-C 
naphthene (P-N) hydrocarbon 
C15+ hydrdcarbon and by t h e  - low C15+ paraff in-naphthene (P-M) 
hydrocarbon content .  The kerogen and v i t r i n i t e  r e f l e c t a n c e  d a t a  a r e  
c o n s i s t e n t  w i th  an immature S tage  1+ t o  2- or 0.3 t o  0.4 XRo (Tables  I I - B ,  
VI, VII; Figures  3 and 6).  

"skewed" CIS+ p a r a f f i n -  
F igures  4-A, 4-81, t h e  low amounts of t o t a l  t5  - 

Zone D Sediments ,  9,100+ f e e t  t o  14,100+ f e e t ,  r e p r e s e n t  t he  main 
i n t e r v a l  of o o s s i b l e  hvdrocaFbon source rock-Dotential Denetrated bv t h i s  
w e l l .  
o l ive-gray ,  medium gray  t o  dark  gray s l i g h t l y  ca l ca reous  s l i g h t l y  
g l a u c o n i t i c  s h a l e s  con ta in ing  uniformly low amounts o f  o rgan ic  carbon. 
These s h a l e s  c o n t a i n  only  f a i r  q u a n t i t i e s  o f  methane ( C l )  and 'wet' gas 
(C2-Cq) hydrocarbon (apppox: 1000 ppm- 4000 ppm; 15%-30%; Tables I - A ,  
I-B, I-C; Figure  1) a s  w e i l  as almost i n s i g n i f i c a n t  amounts of C15+ 
e x t r a c t a b l e  bitumen. The kerogen is t e r r e s t r i a l l y - d e r i v e d  woody and 
herbaceous p l a n t  d e b r i s  which r e f l e c t s  a p rogres s ive  i n c r e a s e  i n  thermal 
h i s t o r y  w i t h  i n c r e a s i n g  depth of b u r i a l .  The C15+ paraff in-naphthene 
(P-N) hydrocarbon h a s  an e x c e l l e n t  p a r a f f i n i c  q u a l i t y  i n  which the  
C23-C31 components show a pronounced odd over  even carbon 
predominance (F igu re  4-C). It is i n t e r e s t i n g  t o  note  t h a t ,  al though t h e  
a n a l y s i s  o f  t h e  gross canned sample i n d i c a t e s  s l i g h t l y  h ighe r  con ten t s  of 
CS-C~, t h i s  f i n d i n g  was not  confirmed by t h e  more d e t a i l e d  C4-C7 
gasol ine-range hydrocarbon a n a l y s i s  of t h e  picked c u t t i n g s .  
f o r  t h i s  obse rva t ion  i s  made a t  I t h i s  t i m e ,  o t h e r  than  it may r ep resen t  
small amounts o f  migrated out-of-place l i g h t  gas  hydrocarbon. 

The i h t e r v a l  l i i h o l o g i c a l l y  comprises i a r i c o l o r e d  l i g h t  gray;  

- 

No exp lana t ion  

There is also noted an i n t e r e s t i n g  d ivergence  i n  t he  TAI and t h e  X Ro 
r e f l e c t a n c e  d a t a  over  t h i s  i n t e r v a l .  
F igure  6 where t h e  two (2 )  matur i ty  parameters s e p a r a t e  n o t i c a b l y  below 
9,600+ f e e t ,  
t h e  oyerpressured  sediment zone which may be a c o n t r o l l i n g  f a c t o r ] .  
t he  v i s u a l  kerogen d a t a  and the  his togram d i s t r i b u t i o n  of  t h e  v i t r i n i t e  
popu la t ions ,  (Tables  11, VI, VII; Figures  3 , 5 , 6 ) ,  it appears  t h a t  t h e r e  a r e  
no ' reworked'  popula t ions  of kerogen p resen t  w i t h i n  t h e s e  samples. 

This v a r i a t i o n  is  c l e a r l y  shown i n  

( I t  is  understood t h a t .  t h i s  is approximately the  beginning o 
From 
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Consequently,  a p o s s i b l e  explana t ion  o f  t h i s  m a t u r i t y  divergence may be 
t h a t  whereas t h e  v i t r i n i t e  measurement is  a s u r f a c e  phenomenon, t h e  TAI 
measurement i s  a t r a n s m i t t e d  l i g h t  phenomenon. It is conceivable  t h a t  
geopressure  e f f e c t s  may cause an i n c r e a s e  i n  t h e  apparent  m a t u r i t y  of t h e  
s u r f a c e  o f  t h e  kerogen b u t  have l i t t l e  e f f e c t  upon t h e  i n t e r i o r  of  t h e .  
p l a n t  p a r t i c l e .  F u r t h e r  comparisons of  geopressured  sediments  w i l l  be 
necessary  b e f o r e  t h i s  type  of obse rva t ion  o r  h p o t h e t i c a l  exp lana t ion  can 
be confirmed. 

The lower Zone E Sediments,  14,100+ f e e t  t o  15,720 f e e t  T.D., g rade  
through a similar type of l i g h t  t o  medi& gray  s l i g h t l y  ca l ca reous  s h a l e  
i n t o  s i l t s t o n e  and coa r se  qua r t zose  sand. This  zone is  c h a r a c t e r i z e d  by a 
s l i e h t l y  h i g h e r  gas  wetness ,  s l i g h t l y  h i e h e r  C4-C7 gasol ine-range 
hydrocarbon con ten t s  and uniformly lower iCdnCL ra t ios .  The keronen -.-, T T - 
t ends  t o  be woody with secondary amounts o f  herbaceous m a t e r i a l  i n  t h e  
uppermost one thousand (1000) f e e t  r e v e r s i n g  t o  herbaceous with secondary 
amounts o f  wood p l a n t  r ena ins  i n  the  sandy i n t e r v a l .  

Although no 'shows' were. noted i n  t h i s  sand zone , t h e  CIS+ 
bitumen and hydrocarbon d a t a  suggest  chat  t hese  sands con ta in  migrated out- 
of-place petroleum hydrocarbon i n  d e t e c t a b l e  amounts (Note: r e fe rence  is 
made i n  Appendix 8 t o  trace of contaminat ion by "oil-base mud"; samples 
1825-300, -312). The sands i n  t h i s  i n t e r v a l  do n o t  appear  f avorab le  f o r  
gas  product ion  a t  t h i s  w e l l  l oca t ion .  

. I n  reviewing t h e  geochemical d a t a  i l l u s t r a t e d  i n  F igures  1 through 6 ,  
arrows have been used t o  emphasize s i g n i f i c a n t  d a t a  changes.  
may occur  a t  t h e  boundar ies  o f  t h e  zones noted ,  o r  nay  occur  wi th in  t h e  
zones themselves.  

These changes 

R. Thermal Matu r i ty  and Hydrocarbon Source Charac t e r  of Sediments 

1. Zone A Sediments (Surface  t o  3,300+ f e e t )  - 
The sedimentary s e c t i o n  pene t r a t ed  by t h e  Sweet Lake Louis iana  

Geothermal Tes t  Well, over  t h e  w e l l  i n t e r v a l ,  s u r f a c e  t o  3,300+ f e e t ,  h a s  
an immature poor o i l  and a s soc ia t ed  p a s  source  c h a r a c t e r  and hys not  
genera ted  any petroleum-related hydrocarbons i n  t h e  l o c a l  area of c h i s  
wel l .  

This  i n t e r v a l  is  moderately r i c h  i n  t o t a l  o r g a n i c  carbon content  
a1  though the  kerogen is  predominantly woody and herbaceous w i  th t r a c e  
q u a n t i t i e s  o f  amorphous-sapropel (0.07Z-l.85%, mean @.73Z; Table 11-A,  
1 1 - E ;  F igure  3) .  The inma tu r i ty  suggested by t h e  c o l o r a t i o n  o f '  the  kerogon 
(S tage  1+ t o  2-; Table 11, V I ;  F igures  3, 6 )  and by t h e  %Ro v i t r i n i t e  
r e f l e c t a n c e  (Table  1111; Figures  5 , 6 )  is  a l s o  supported by the  - low y i e l d s  o f  
c1 5+ t o t a l  hydrocarbon and by t h e  no tab le  naphthenic  and CIS- 
c23  "skewed" bimodal n a t u r e  of t he  C15+ pa ra f f  in-naphthene (P-N) 
hydrocarbon (F igu re  4-A). 
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2. zone B Sediments (3;300+ f e e t  t o  6 ,400+  feet) 

This i n t e r v a l ,  Like the  ove r ly ing  Zone A s e c t i o n ,  has  an immature poor 

- - 

t o  very poor o i l  and a s s o c i a t e d  gas source  c h a r a c t e r .  
c r i t e r i a  suppor t ive  of t h i s  r a t  a r e  similar with those d iscussed  f o r  
Zarie A. Based upon t h e s  
f o r  t h e  formation of any o i l  o r  
r e s e r v o i r  a soc ia t ed  with these  i n t e r v a l s  w i l l  be p rospec t ive  f o r  
hydrocarbon accumulation. 

3. 

The geochemical 

Zones A and B are nongenerat ive 
is a l s o  u n l i k e l y  t h a t  any 

I Zone C Sediments ,  ( 6 , 4 0 0 . ~  - f e e t  t o  9,100+' - 
The s t r a t i g r a p h i c  s e c t i o n  i d e n t i f i e d  as  Zone C can be f u r t h e r  

subdivided i n t o  t h r e e  (3 )  s u b u n i t s ,  Subzone C l ,  6,400+ f e e t  t o  7,3513+ 
f e e t ;  Subzone C2, 7,350+ f e e t  t o  8,50@+ f e e t ;  and Subzone C j ,  8,500+- 
f e e t  to*9 ,100+ f e e t .  

- - - - 
1 

Subzone C1, (6,400)+ f e e t  t o  7,350+ f e e t )  - - 
This  subzone u n i t  is a mixture  of l i g h t  ol ive-gray s h a l e s  and 

sands.  O v e r a l l ,  t h e  u n i t  is b e t t e r  def ined  geochemically as a 
p o t e n t i a l  r e s e r v o i r  f a c i e s  r a t h e r  than a source f a c i e s .  The f ine -  
g ra ined  s h a l e s  have experienced only a moderate t ime-temperature 
h i s t o r y  and a r e  r a t e d  as having an immature poor petroleum source  rock 
charac  t e r .  

The poor source r a t i n g  is  c l e a r l y  demonstrated by t h e  low organic  
carbon con ten t  (0.18-1.53%, mean 0.52%) and by the  very  poor y i e l d s  o f  
C i s +  bitumen and C l j +  hydrocarbon (131-268 ppm, mean 217 
ppm; t r a c e  -79 ppm; Table IV-B; Figure 3 ) .  
paraff in-naphthene (P-N) hydrocarbon p r o f i l e s  (F igu re  4-B), confirm an 
admixed type of kerogen populat ion (W;H;Am) a s  wel l  as r e f l e c t i n g  t h e  
immature thermal h i s t o r y  these  sediments have experienced.  
bimodal. naphthene envelope and the  odd-even carbon preference  shown by 
t h e  C23-C31 p a r a f f i n s .  

- 

The C15+ 

Note t h e  

The sands wi th in  Subzone C1 a r e  nonprospect ive f o r  o i l  Liquids  
and most l i k e l y  a r e  devoid of commercial q u a n t i t i e s  of gas at t h i s  
well l oca t ion .  

Subzone C2 (7,350+ f e e t  t o  8,500+ f e e t )  - - 
The sediments pene t ra ted  over t h i s  i n t e r v a l  represent  an i rmature  

poor source  a n i t  wnicS has not sourced a17 pesroleun- 
r e l a t e d  hydrocarbon t o  t h e  ad jacent  sands of  Subzones C1. and/or  
c3 9 
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Based upon t h e  c o l o r a t i o n  o f  t h e  recogni  -sable p l an t  c u t i c l e  
conta ined  i n  t h e  kerogen i s o l a t e d  from t h e s e  sediments ,  an immature 
S tage  1+ t o  2- thermal  a l t e r a t i o n  index (TAX) is  suggested.  This 
immaturi ty  is  confirmed by the  v i t r i n i t e  r e f l e c t a n c e  measurements wi th  
v a l u e s  between 0.3% and 0.4% Ro (Table V I I ;  F igu res  5,6) .  

A oor source  c h a r a c t e r  i s  i n d i c a t e d  by t h e  low amount of  o rgan ic  
carbon ?-- mean 0.50%; Tables  I I - A ,  I I - B ;  F igure  3 1 ,  t he  l e a n  t o  moderate 
amounts of C1-C7 l i g h t  gas hydrocarbon, t h e  absence o f  any 
d e t e c t a b l e  Cb-C7 gasol ine-range hydrocarbon and tne poor y i e l d s  of  
C15+ geochemical bitumen. 
g r e a t e r  q u a n t i t y  o f  amorphous-sapropel than does e i t h e r  Subzones C 1  
or C3 bu t  t h e  amount is i n s i g n i f i c a n t  a t  t h i s  w e l l  l o c a t i o n .  
amorphous-sapropel r i chness  was t o  i n c r e a s e  s i g n i f i c a n t l y  w i t h i n  t h i s  
u n i t  i n  a d i f f e r e n t  p a r t  of  t h e  bas in ,  then subzone C2 could be a 
p o t e n t i a l l y  f avorab le  source i n t e r v a l .  
Subzone C? (8 ,500+  f e e t  t o  9,100+ f e e t )  

- 

This  Subunit  does c o n t a i n  a s l i g h t l y  

I f  t h e  

- - 
The i n t e r v a l  desig'nated Subzone C3 is aga in  a p o t e n t i a l  

r e s e r v o i r  f a c i e s  which, i n  t h i s  case, is very  d e f i n i t e l y  p r o s p e c t i v e  
f o r  methane gas  accumulation. The ca l ca reous  s h a l e s  o f  t h i s  i n t e r v a l  
have comparable source  c h a r a c t e r i s t i c s  t o  t h e  ove r ly ing  s h a l e s  of 
Subzones C1 and C2 and as such are r a t e d  as immature poor source  
rock candida tes .  

The presence of poss ib ly  r e s e r v o i r e d  methane gas i s  shown by t h e  
v a r i a b l e  moderate t o  high amounts of gas  analyzed i n  the  canned 
samples c o l l e c t e d  over  t h i s  i n t e r v a l .  Very d e f i n i t e l y ,  t h e  w e l l  l o p s  
over  t h i s  zone should be c a r e f u l l y  eva lua ted  f o r  gas  i n d i c a t i o n s .  No 
t r a c e s  o r  shows of  r e se rvo i r ed  petroleum l i q u i d s  were observed f o r  
t h i s  i n t e r v a l .  

4. Zone 1! Sediments (9,1@0+ f e e t  t o  14,10@+ f e e t )  - - 
The s t r a t i g r a p h i c  s e c t i o n  penet ra ted  from 9,100+ f e e t  t o  14,100+ f e e t ,  

r e p r e s e n t s  a t h i c k ,  s l i g h t l y  ca lcareous  s h a l e  which 7 s  t h e  u n i t  o f  gFea te s t  
i n t e r e s t  from a source  rock poin t  of view. Unfo r tuna te ly ,  t h i s  s h a l e  
i n t e r v a l  i s  r a t e d  as an immature grading t o  modera te ly  immature poor o i l  
and aqsoc ia t ed  gas  source  which has  not  genera ted  any commercially 
s i g n i f i c a n t  amounts of hydrocarbons i n  t h e  l o c a l  a r e a  o f  t h e  Sweet Lake 
Lou i s i ana  Geothermal Tes t  Well, 

The immature t o  moderately imnature ranking is based upon t h e  yel low 
t o  yellow-orange c o l o r a t i o n  of the recognizable  p l an t  c u t i c l e  contained i n  
t h e  herbaceous and woody kerogens which predominate i n  these  f ine-grained 
s h a l e s .  
t o  2- t o  a S tage  2- t o  2 a t  14,100+ f e e t .  [Note: 
A l t e r a t i o n  Index TTAI) ranging fro;;; immature S tage  1 t o  eometamorphosed 
S tage  5 1 .  

The TAI ranking p rogres s ive ly  i n c r e a s e s  with depth from a Stage  1+ 
GeoChem uses  a Thermal 
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I n t e r e s t i n g l y ,  t h e  v i t r i n i t e  r e f l e c t a n c e  measurements over t h e  same 
i n t e r v a l  show a much h igher  ra te  of change (0.40-0.62 Ro; Table V I I ;  
F igures  5 , 6 ) ,  This  change is r e a l  and is  based upon t h e  indigenous 
v i t r i n i t e  s i n c e  both methods of a n a l y s i s  confirm the  absence of any 
'reworked' kerogen popula t ions  i n  these  sha le s .  It is  suggested h e r e i n  
t h a t  t h e  f a c t  t h a t  sha l e s  below 9,100+ f e e t  a r e  geopressured may, i n  some 
way, r e s u l t  i n  a h ighe r  induced su r faze  matura t ion  phenomenon occurr ing .  
The measured a l t e r a t i o n  va lues  could then be h ighe r  for t he  s u r f a c e  
measured e f f e c t s  than f o r  t h e  t r ansmi t t ed  l i g h t  va lues .  This  observa t ion  
w i l l  r e q u i r e  a d d i t i o n a l  confirmation before  i t  can be used as a measure of 
geopressur ing  e f f e c t s  wi th in .  sediments. 

The oor hydrocarbon source q u a l i t y  of t hese  sha le s  is  r e f l e c t e d  by 
a l l  t h e  geoc 5i emical parameters l i s t e d  below and is l a r g e l y  a t r r i 5 u t a b l e  t o  
the  immature c h a r a c t e r  of the  sedimentary sec t ion  penet ra ted  a t  t h i s  w e l l  
l o a t  ion.  

G e  oc hemi c a 1 C r  i t e r i a Range Value Mean Values 

C 1  

c4-c7 
c2'c4 

C15+ Bitumen 
C15+ T o t a l  HC 
C15+ P-N HC 

TOC 
TA I 
Kerogen 

CP I-A 
CPI-8 

P-N/AROY 

300+-30002 ppm 1200+ ppm 
50E5000+ ppm 800T - ppm 

Unde t ec t ab1 e 
139-375 p p " ~  237 ppm 
trace-97 ppm 73 PPm 
traee-50 ppm 42 PPm 
0.23-0.66% 0.36% 
( I +  t o  2- ranging t o  2- t o  2)  
(W;H;- ranging t o  H;X;-) 
0.66-1.11 0.91 
1.05-1.36 1.15 
I. 28-2.53 1.80 

- 

The t h r e e  ( 3 )  prime c o n t r o l s  governing source rock q u a l i t y ,  ( i )  amount of 
t o t a l  o rgan ic  carbon,  (ii) matu r i ty ,  and ( i i i )  kerogen type,  are a l l  unfavorable  
f o r  t h i s  i n t e r v a l  t o  be of i n t e r e s t  as a commercially v i a b l e  source rock 
candida te  i n  the  l o c a l  a r ea  of t h i s  w e l l .  

Although these  obse rva t ions  downgrade t h i s  s h a l e  u n i t  as a favorable  source 
i n t e r v a l ,  t h e  q u a l i t y  of  the  C15+ paraf f  in-naphthene (P-N) hydrocarbon (as 
shown by t h e  gas  chromatographic t r a c e s  (F igu res  4-B14-C)) i n d i c a t e s  an 
e x c e l l e n t  p a r a f f i n i c  o i l - l i k e n e s s .  This could resul t  i n  t h i s  i n t e r v a l  sourcing 
D a r a f f i n i c  crude l i q u i d s  i f  the  sediments were subjec ted  t o  a more severe  
i ioe- tempeta ture  geothermal h i s t o r y  elsewSero in  t h i s  a r ea .  
t ime,  the .  C15+ paraff in-naphthene (P-N) has  an e x c e l l e n t  p a r a f f i n  content  
with a pronounced odd-even carbon preference.  
ma tu r i ty  p r o f i l e  with dep th ,  the  CPI-A and B (Carbon Preference  Ind ices  A and B )  
va lues  a l s o  tend towards u n i t y  thereby complimenting t h i s  p r o f i l e .  

appear nonprospect ive f o r  e i t c e r  o i l  or  gas a t  t h i s  wel l  s i t e ,  
a d d i t i o n a l  Confirmation t h a t  the  contiguous sha le s  of Zone D surrounding these  
sands have not, generated any petroleum products.  

A t  t S i s  point  in  

In  keeping with the inc reas ing  

Observed sands a t  13,00@+ f e e t  and a t  t he  base of Zone D ,  13,800+ f e e t ,  
This is 
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5. Zone r: Sediments (14,100+ f e e t  t o  15,720 f e e t  T.D.) 

The lower Zone E sediments could conceivably be f u r t h e r  d iv ided  i n t o  

- 
two (2) s u b u n i t s ;  t h e  s h a l e  s e c t i o n  from 14,100+ f e e t  t o  15,100+ f e e t ,  and 
a r e s e r v o i r  f a c i e s  s e c t i o n  from 15,100+ f e e t  to-15,720 f e e t  T.Dy This  h a s  
no t  been done s i n c e  t h e  uppermost shal; p o r t i o n  o f  t h i s  u n i t  has  a l l  t h e  
geochemical s imi la r i t i es  t o  t h e  ove r ly ing  Zone D s h a l e s ,  namely a r e  
r e p r e s e n t a t i v e  of a moderately immature poor o i l  and a s s o c i a t e d  gas  source 
i n t e r v a l .  

There is a s l i g h t  o v e r a l l  i n c r e a s e  i n  t h i s  zone of  t h e  l i g h t  C1-C7 

S i m i l a r i l y ,  t h e  C4-C7 gasol ine-range hydrocarbon is  p resen t  

gas  hydrocarbon components, l a r g e l y  r e f l e c t e d  by the  i n c r e a s e  i n  t h e  
percent  gas  wetness and t h e  C5-C7 hydrocarbon (Tables  I-A, I - B ,  I-C; 
Figure  1). 
i n  d e t e c t a b l e  amounts but  perhaps more s i g n i f i c a n t l y ,  t he  C15+ 
paraff in-naphthene (P-3) and aromatic  (AROM) hydrocarbon con ten t s  i n  t h e  
C15+ bitumen are cons iderably  g r e a t e r  than i n  t h e  ove r ly ing  s h a l e s .  

t race amounts of  r e se rvo i r ed  o i l s  bei’ng suggested i n  t h e  under ly ing  
r e s e r v o i r  f a c i e s ,  i n d i c a t e  t h a t  t he  e n t i r e  tone  E i n t e r v a l  has  been infused  
wi th  o i l  most l i k e l y  sourced from under ly ing  and as ye t  unpenet ra ted  source  
rocks  a t  depth.  

These obse rva t ions ,  when considered with r e spec t  t o  t h e  presence of 

The presence of migrated crude o i l  i n  the  s h a l e s  and sands of  t h i s  
i n t e r v a l  is shown by- h i s h e r  percentage  of t o t a l  hydrocarbon 
i n  t h e  bitumen (bitumen 352-907 ppm, mean 601 ppm; t o t a l  HC 124-506 ppm, 
mean 29?, ppm; Table  IV-R, Figure 3 1 ,  t h e  h ighe r  percentage  of  C1 + 

paraff in-naphthene (P-N) hydrocarbon (17.3-34.9% , mean 26.82; Ta i: l e  I V - C i  
Figure  4 4 )  and by t h e  e x c e l l e n t  good q u a l i t y  p a r a f f i n i c - o i l  l i k e  c h a r a c t e r  
o f  t h e  C1s+ paraff in-naphthene (P-N) hydrocarbon (F igure  4-D) .  

I n t e r e s t i n g l y ,  t h e  sands below 15,100+ f e e t  do not  appear t o  c o n t a i n  
any q u a n t i t y  o f  r e s e r v o i r e d  gas based u p o n t h e  geochemical d a t a .  
Conseauently,  u n l e s s  geopressured sands thoroughly degassed du r ing  
t r a n s p o r t  up t h e  w e l l  bore ,  i t  would appear  t h a t  t h e s e  sands a r e  
nonprospec t ive  f o r  i n s i t u  gas  a t  t h i s  well l o c a t i o n .  

EXPLORATION& SIGNIFICANCE OF RESULTS 

The s t r a t i g r a p h i c  s e c t i o n  penet ra ted  by t h e  Sweet Lake Louis iana  Geothermal 
T e s t  Well ,  Cameron P a r i s h ,  Louis iana ,  Over the  e n t i r e  15,721) f e e t  has an 
immature grad ing  t o  moderatelv immature poor o i l  and a s s o c i a t e d  gas source 
c h a r a c t e r  and it  is  u n l i k e l y  t h a t  t hese  s h a l e s  have generated any s i g n i f i c a n t  
amounts of o i l  or gas  a t  t h i s  well l o c a t i o n .  Consequently,  any of the  p o t e n t i a l  
r e s e r v o i r  f a c i e s  pene t r a t ed  by t h i s  w e l l  appear t o  be nonProsPect ive f o r  
ind igenous ly  genera ted  hydrocabon. These sands can only  be p rospec t ive  if 
migrated o i l  and g a s ,  sourced from more thermal ly  mature and more o rgan ic  r i c h  
l a t e r a l  e q u i v a l e n t s  or from deeper  and as  ye t  unpenetrated sediments ,  has  been 
entrapped.  I 
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Based upon the data obtained herein, the sands associated with Subzone 
C3, 8,500+ feet to 9,10@+ feet 9 are- potentiallv prospective for methane .gas 
but not for any petrole; liquids. 
Zone E are potentially prospective for petroleum-related liquids but d: not 
appear favorable for gas. 
that little is known about the geochemical characteristics of geopressured 
reservoir sands or how efficiently they degas during the drilling and subsequent 
sampling operations. 

Similarily, the sands below 14,1@0+ feet in 

This latter statement must be tempered by the fact 

There is evidence suggesting that oil liquids and minor amounts of 
associated gas, has moved into the lower Zone E section. 
reservoirs present within the underlying sedimentary sections may. be prospective 
in the local area of this well. 

Consequently, any 
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APPENDIX E - LOG ANALYSIS REPORT 



E- 2 

Well Log Analysis Report 

July 1, 1981 

Sweetlake Project 
Magma Gulf-Technadril-D.O.E. 
Amoca Fee #l 
Cameron Parish, Louisiana 

F. S. Millard 
Consultant 
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Well Log Analysis Report 
Sweetlake Project 
Magma Gulf - Technadril - D. 0. E. 
Amoco Fee #l, Cameron Parish, Louisiana 

An analysis of the Miogypsina sands drilled in the 
Amoco Fee tl has been completed and is presented 
herewith. 
The best productivity results can be expected from 
Zone IV ( 15250' to 15282' ) and Zone VI ( 15384' to 
15415' ) Both zones appear to be clean sands and 
exhibit good porosities. Other zones in order of 
preference are as follows; Zone V ( 15311' to 15324 1 8  

Zone VI11 ( 15524' to 15573' ) ,  Zone VI1 ( 15463' 
to 15503' ) #  Zone 111 ( 15172' to 15240' ) and Zone I1 
( 15082' to 15145' ). 
Porosity values were determined from a cross plot of 
the neutron porosity log (corrected for borehole en- 
vironment) and density log porosity. The depth in- 
tervals, log values, resultant porosity ( %e ) #  shale 
fraction ( Vsh ) and an Rwa analysis are presented on 
the "Well Log Analysis" work sheets. Results of the 
study.including summaries and comments are also pre- 
sented on the report forms. 
Some variations in the Rwa analysis were observed, 
however they do not indicated gas saturation in my 
opinion. 
Individual intervals analyzed for each Zone have been 
marked on the Induction log for reference and a copy 
is attached to the report. 

July I, 1981 
F. S. Millard 
Consultant 
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OPERATOR 

WELL EkKxx) Fee #l ELEVATION 40.7' K.B. 

m m  Gulf - Technadrill - D.O.E. 
E-4 

LOCATION FSWL: Sec. 13, N 1650' 6 E 2310' to Lacation, Sec. 13, 12S, 8W 

FI  EL0 Sweetlake 

DEPTH 
I NT ERVAL 

Zone I, 15036' 
15036-39 
15054-58 
15066-69 
15076-79 

Zone 11, l508C 
15082-90 
15093-95 
15096-99 
15100-103 
15103-07 
15107-12 
15112-14 
15114-20 
15120-24 
15124-26 
15126-29 
15129-32 
15132-38 
15138-45 

Zone 111, 1517 
15172-78 

. 15178-85 
15185-90 
15190-92 
15192-94 
15194-96 
15200-205 
15205-12 
15212-17 
15218-24 
15224-27 
15227-30 
15230-32 
15232-36 
15236-40 

NET 
FEET 

o 15080' 
0 
0 
3 
0 

15.4% 
Poor ! 

to 1517: 
8 
2 
3 
3 
4 
5 
2 
0 
4 
2 
3 
0 
6 
7 

49 Net 
15.7% 
F& I 

to 1524 
6 
7 
5 
2 
2 
2 
5 
7 
5 
6 
3 
3 
2 
4 
4 

63 Net 
14.6% 
Fair 1 

3 Net 

POROS I TY 
ESTIMATE % 

8.0 
8.3 

15.4 
14.2 

bet 
= Average Por 
md quality.  
I 

15.4 
14-8  
18.4 
16.5 
18.5 
18.8 
16.4 
7.6 

15.8 
11.9 
14.0 
10.4 
14.3 
13.7 

Feet 
= Average F o x  

I '  
,goOdsandq 

16.7 
12.1 
1 4  ..9 
17.2 
15.7 
17.0 
17.0 
14.8 
14.5 
16.0 
13.6 
12.5 
15.0 
13.0 
10.5 

Feet 
: Average Pox 
) good sand c 

COUNTY C ~ ~ X O I I  STATE m S b  

WATER SATURATION 
ESTIHATE % 

;ity Estimate.  

;ity Estimate 
ility. 

jity Estimate 
ility. 

- -~ 

REHARKS 

Sd., very shly, tight. 
Sd., very shly, tight. 
Sd., very shly. 
sd., very shly, tight. 

Sd., shly. 
Sd., slightly shly. 
Sd., my. 
Sd., very shly. 
Sd., clean. 
sd., slightly shly. 
Sd., slightly shly. 
sd., very shly, tight. 
sd., slightly shly. 
sd., shly. 
Sd., very shly. 
Sd., very shly, tight. 
Sd., shly. 
sd., very shly. 

Sd., slightly shly. 
Sd., very shly. 
Sd., clean. 
Sd.,  clean. 
Sd., clean. 
Sd., clean. 
sd., C l e m .  
sd., clean. 
Sd., slightly shly. 
Sd., slightly shly. 
Sd., slightly shly. 
Sd., very shly. 
Sd., slightly shly. 
Sd. ,  very shl17. 
Sd., shly. 



OPERATOR 

WELL Amco Fee #l ELEVATI ON 40.7' K.B. 

Magma Gulf - Technadril - D.O.E. 
. E-5 

F I  E L 0  Wetlake COUNTY Caneron 

5 
- 0  
0 
4 
4 
6 

. 3  

DEPTH 
I NT ERVAL 

19.5 . 
14.5 
7.0 

20.5 
20.5 
18.8 
22.2 

Zone IV, 15241 
15250-55 
15255-57 
15257-59 
15265-63 
15269-73 . 
15273-79 
15279-82 

o 15384' 
0 
5 
4 
4 
6 
0 

19 Net 
18.8% 
Good 

to 15456' 
8 
6 
0 
8 
3 

25 N e t  
23.2% 
Excellmt 

3 
0 

to 15520' 

Zone V, 15304' 
15 3 0 4 -08 
15311-16 
15316-20 
15320-24 
15324-30 
15340-48 

9.0 
20.0 
18.0 
18.8 
18.4 
12.8 

F e e t  
Average Porc 

smd quality. 

23.3 
22.5 
20.0 
23.3 
23.7 

F e e t  
= Average Porc 

sand qual: 

16.5 
5.6 

Zone VI, 15384 
15388-96 
15396-402 
15402-04 
15404-12 
15412-15 

Zone VII, 1545 
15463-66 
15466-70 
15470-72 
154 72-76 
15476-82 
15482-92 
15492-500 
15500-503 

2 17.2 

6 
4 .  

14.6 
8 14.5 
3 17.3 

WATER SA~URAT I ON REHARKS 
ESTIHATE % 

;iiy Estimate. 
Y= , 

I 

; i ty EsLmate. 

;ity Estinrate. 

Lty Estimate. 

sd., . clean. 
sd., V- shly, tight. 
sd., very shly, ti5ht. 
sd., clean. 
sd., clean. 
sd., clean. 
sa., clean. 

sd., very shly, tight. 
sd., Clean. 
sa., shly. 
sd., slightly shly. 
sd., clean. 
sd., very shly, tight. 

sd., clean. 
sd., clean. 
sd., very shly, tight. 
sd., clean. 
sd., clean. 

I 
sa., clean. 
sd., very shly, tight. 
sd., C l e m .  
sd., s l i g h t l y  shly. 
sd., clean. 
sd., Clean. 
sd., slishtly shly. 
sd., clean. 
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?PERATOR Maqm Gulf - Technadril - D.O.E. -- 
€LEVA71  ON 40.7' K.B. -.  - -.- . .  WELL Z4mco Fee #l E-6 

LOCATION FSK! Sec. 13, N 1650' & E 2310' to Lccation, Sec. 13, 12S, 8W. 

WATER SATURATION 
E S T I t U T E  % 

F l  ELD Sweetlake COUNTY Cameron STATE Louisiana 

REHARKS DEPTH 
I NT ERVAL 

1' to 
4 
9 
6 
2 
5 
26 Net 
17.3% 
Good 

to 15627' 
3 
2 
4 
5 
2 
3 

Zone VIII, 155 
15524-28 
15532-41 
15544-50 
15557-59 
15568-73 

15588' 
19.2 
17.1 
17.7 
15.6 
16.3 

Feet 
= Average POI 

s a n d  quality. 

17.8 ' 

16.3 
16.7 
16.0 
15.2 

. 15.0 

Zone IX, 15588 
15591-94 
15594-96 
15603-07 
15607-12 
15612-14 
15624-27 

Total net feet 

N E T  1 BOR3S I TY 
FEET E S T l H k T E  9 

I 

;ity Estinate. 

., slightly shly. 
0 ,  clean. ., clean. ., clean. 
., slightly M y .  

., clean. 
0 ,  shly. ., very shly. ., shly. ., very shly. ., very shly. 

;ity Estjmate. 
tlity. 

262 ' 

Test Zones IV and VI for maxirrrUm prductivity. Test Zones 11, 111, 
V, VII, VIII.and IX if necessary for additional productivity. RECoMMENDATIoNS: 

~~ 

TEST INFORMATION: 

DATE July 1, 1981 
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APPENDIX F - SAND CONTROL REPORT 

- .  
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TECHNICAL SERVICE REPORT 

NUMBER HI81 

lo: Bob Rogers 

From: Sue Donovan 

Subject: Magna G u l f  and Technidr i l l  
Cameron Parish 
Amoco Fee #l, 15403' 

* 

CONCLUSIONS 
1). The formation sand of t h i s  w e l l  is r e l a t i v e l y  clean,  containing 
only a small amount of migrat ing 'c lays .  
migration may t r igger  sand production w i , l l  be s tudied through scanning 
electron microscope (SEMI analysis .  

2). 
effect iveness  of polymeric s t a b i l i z e r s  w i l l  be severely l imi ted .  

The probabi l i ty  t h a t  c lay  

Due to  the  high bottom hole  temperature of t h i s  w e l l , '  the  

3).  
mesh Baker Low Fine' gravel  and 8 12 (.012") gauge BAKERWELD" screen. 

The formation sand of t h i s  w e l l  may be cont ro l led  with 20-40 U.S. 

DISCUSSION 
A small section of f u l l  core from Amoco Fee #l was submitted fo r  
analysis.  The sample was  extremely w e l l  consolidated and required . 
disaggregation with a mortar and p e s t l e  p r io r  t o  cleaning. 
washings with 2% KC1 were required t o  remove the aqueous f l u i d s  which 
saturated the  core. 

Repeated 

The x-ray d i f f r ac t ion  ana lys i s  indicated tha t  t he  sand at t h i s  depth is 
r e l a t ive ly  clean. The sample contained 75% quartz ,  19% fe ldspar  and . 
only 6% clay. The majority of .these clays are  the  type r e fe r r ed  t o  as 
"migrating" clays. The percentage found i n  the core is l o w ,  and the 
clays are only expected to  pose production problems i f  they exist as  
cementing material .  This geothermal w e l l  is  expected t o  be produced a t  
extremely high ra tes ,  and the r e s u l t a n t ,  near-wellbore turbulence could 
t r igger  the migration of these clays.  
the  cementing agent, the migration could r e s u l t  i n  sand production. 

I f  the clays e x i s t  as part  of 

I 

Copies to: H- Glaze 
P. P i t r e  
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Technical Service Report 
H181 
Page 2 

The most e f fec t ive  treatment for the control  of migrating clays is 
polymeric clay s tab i l iza t ion .  
a t  temperatures above 300'F, however, and therefore  are  not recommended 
f o r  t h i s  well. 
production w i l l  be fur ther  studied through SEX analysis.  

These polymers are not extremely s t a b l e  

The probabi l i ty  of clay migration contr ibut ing t o  sand 

To insure e f fec t ive  sand control the 50% grain s i z e  of the gravel 
should be a maximum of 6 times la rger  than the 50% grain s i ze  of the 
formation sand. 
depth should be e f fec t ive ly  controlled with 12-20 US. mesh gravel and a 
20 (.020") gauge screen. 
i n t e rva l  was analyzed, however, it is recommended tha t  the smaller, 
20-40 U.S. mesh gravel be used i n  t h i s  w e l l .  
e f f ec t ive  i n  the event tha t  the formation sand grain s i z e  is smaller a t  
o ther  depths. 

Based on the s ieve analysis  data ,  the sand at t h i s  

Because only a s m a l l  core from a long 

This gravel s i z e  w i l l  be 

Please c a l l  i f  you have any questions. 

Sue Donovan 
Regional Lab Manager 
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MAGNA GULF AND TECHNIDRILL 

AMOCO FEE drl 
&RON PARISH 

X-RAY DIFFRACTION - MINERAL PERCENTAGES 
Quartz 
Feldspar 
Illite 
Kaolinite 
Mixed Layered 

fllite/Smectite 

75% 
19% 
5% 

Trace 

- 1% 

*Solubility in.15X HC1 - <1% 
*Solubility in 12% HC1/3% HF - 5% NOTlce 

PORTIONS OF THIS REPORT ARE ILLEGIBLE H 
has been reproduced from the best available 
copy to permit the broadest pussible avail- 
abiiity. 

*Acid Solubilities refer to weight percent loss following one hour 
exposure to 15O.F. 
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. .  

COMPANY: MAGNA GULF T E C H N I f ~ R I I - L r  B S C G . 1 8  
F I E L D :  CAMERON P A R I S H  : 
WELL NUMBER: AMOCO FEE$l 
FORMATION: UNKNOWN I DEPTH lW#03-1EX04 +a5‘.* 

% 

U . S .  
- MESH 
40.00 
cJ0.00 
60 . 00 
70 .00  
so. 00 

100.00 

P H I  
U N I T S  RUN 1 RUN 2 AVE 
1.25 12.42 + 12.94 

81.50 80.10 
86.81 85 + 86 
90 84 90 OS 

50 Z T I L E  G R A I N  S I Z E  (PHI)- 1.7513 
50 Z T I L E  G R A I N  S I Z E  ( I N C H ) =  0.0117 

4 X I N C H =  0 0468 
8 X I N C H =  0 0936 

. 4 X MESH .- , . 
8 X MESH= 

RECOMMENDED GRAVEL S I Z E  : 10-20 
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APPENDIX G - 
TEST WELL COMPLETION RECOMMENDATIONS-PROPOSED PRODUCTION INTERVAL 
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MAU4A-GULF COMPANY 

MG-T/DOE PMOCO FEE #1 
PROPOSED PRODUCTION INTERVAL 

SWEETLAKE F I ELD 
CPM ERON PAR I SH , LOU IS I ANA 

KEDA PROJECT NO. 80-0079 
FEBRUARY, 1981 

PREPARED BY 

KEN E. DAVIS ASSOCIATES - 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

Following the study performed by Ken E. Davis Associates 

(KEDA) on Magma-Gulf's MG-T/DOE Amoco Fee SMD i n  Sweetlake Field, 

Cameron Parish, Louisiana, KEDA was requested to  recomend a 

completion interval for the geopressured production well , MG-T/DOE 

Amoco Fee #1. KEDA was in i t ia l ly  contacted by Ms. Karen Hoffman 

of Magma-Gut f Company by t e l  ephone . Additionally, such 

informatton as logs and core da ta  was forwarded t o  KEDA's  Mr. 

Fleniken along w i t h  follow-up conversations between Ms. Hoffman 

and Mr. Fleniken. A verbal recommendation was telephoned t o  Ms. 

Hoffman and Mr. Bob Rogers on January 23, 1981. T h i s  report 

covers the review of a l l  t h e  information as provided t o  KEDA and 

is the basis for the recomendations made herein. Erroneous data 

could negate or a l ter  calculations and/or recomnendations. 

1.2 SCOPE OF WORK 

A complete review was made of the logs and core data which 

were furnished to  KEDA. The logs were analyzed to  determine the 

productivity of the target sands below 15,000'+ - w i t h  primary 

emphasis placed on the sands a t  15,385 - 15,415' and 

15460 - 15505'. These objective sands were evaluated for their  

abil i ty t o  produce 40,000 barrels per day o f  geopressured brine 

water. The evaluation was performed on a h i g h  speed digital 

computer and consisted of calculating the hydraulic capacity i n  

mill idarcy - feet and predicting the surface pressure performance 
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(frictional losses included) w i t h  respect to time. In  conjunction 

with this, the pressure effects across the perforations were also 

considered. The results o f  the analysis provides the foundation 

e recommendations which follow. 
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2.0 DISCUSSION 

2.1 BRIEF CaiZPLETION REVIEW 

The MG-T/DOE hoc0 Fee f l  is loca ted  1650' nor th  and 2310' 

e a s t  of t h e  southwest corner  of Sec t ion  '13, Township 125, Range 

8W, i n  Sweet lake Field,  Cameron P a r i s h ,  Louis iana (see Figure  No. 

1). The well was drilled t o  a t o t a l  depth of 15,740'2 a s  a 

geopressured test we1 1 f o r  product ion t e s t i n g  of geopressured 

b r i n e  waters  below 15,000 feet. 

The well was cased w i t h  7'' OD c a s i n g  as an in t e rmed ia t e  

s t r i n g .  A 6 1/2" hole  was dril led out from under the 7" OD c a s i n g  

and through t h e  o b j e c t i v e  zones t o  a depth of approximately 

15,740 feet. Subsequently, a 5 1/2" OD l iner  was cemented through 

t h e  o b j e c t i v e  zones. I t  is KEDA'S understanding t h a t  product ion 

w i l l  be through the 5 l/Z" OD c a s i n g  t o  the sur face .  

The geopress-ured sands of major concern a r e  those  sands below 

15,000' with  the zones a t  15,385 - 15,415' and 15,460 - 15,5.05' 
being  given p r i o r i t y  cons idera t ion .  The purpose of this study is 

t o  select sufficient footage having adequate  permeabi l i ty  and 

p e r f o r a t i o n  d e n s i t y  t o  yield approximately 40,000 b a r r e l  s o f  b r i n e  

p e r  day. 

2.2 GEOLOGY 

Geologica l ly ,  the production sand l ies  w i t h i n  a graben and is 

This' is shown i n  F igure  No. 1, which is i? bounded by two f a u l t s .  

structure map of t h e  production sand, (Miogyp Sand). 

Conventional cores  were obta ined  from the well a t  t h e  

fo l lowing  depths:  
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a) Core No. 1 (15,144 - 15,184') 

b) Core No. 2 (15,185 15,201') 

c )  Core'No. 3 (15,389 - 15,411') 

d) Core No. 4 (15,600 - 15,634') 

The results of the analysis of the cores are provided i n  

Attachment A. As indicated by the analysis description, the 

Tertiary Age Sands of the U.S. G u l f  Coast typically show fine to  

very fine grain w i t h  small quantities of silt. The permeability 

values appear t o  be somewhat low for Core No. 1 and Core No. 4. 

Core No. 2, having a horizontal permeability of 122+ millidarcys, 

i s  the most representative analysis. This  measurement is typical 

of that  found i n  other penetrations i n  the Frio Sands between 

12,000' and 20,000'. KEOA has reservations as t o  the accuracy of 

the 3 t o  4' darcy determination for Core No. 3 

(15,403 - 15,403.5') and feels such values are perhaps the resul t  

of a faulty test. Therefore, for purpose of evaluating the zones 

of  interest  i n  the sections to' follow, an average effective 

permeability of 120 millidarcys has been used. 

Analysis of both the Compensated neutron-formation density 

log and the computer process log indicate comparable values for 

porosity which appear to  be i n  the proper order of magnitude. 

2.3 RESERVOIR PARAMETERS 

The expected production performance evaluation is based on 

calculations made w i t h  the aid of a high speed digital  computer 
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and the production zone data l i s t e d  below. The basic mathematical 

theory of f l u i d  flow through porous media was applied and 

ca lcu lat ions were performed. t o  determine i h e  surface pressure 

ef fects  f o r  various hydraul ic capacit ies. Computer runs were made 

a t  capaci t ies o f  8,000, 10,000 and 12,000 m i l l i d a r c y  - f e e t  for  

ra tes of 30,000' and 40,000 BWPD. The resu l t s  o f  these 

computations are graphica l ly  i l l u s t r a t e d  i n  Figure No. 2. From 

t h i s  data s u f f i c i e n t  net reservo i r  thickness was selected t o  

provide adequate surface pressure for geopressure b r ine  surface 

treatment. I t  was assumed tha t  t he  required f lowing surface 

pressure would be 1000 ps i  or grepter. 

2.3.1 PRODUCTION ZONE DATA 

Average depth, feet  15,400 

Top sand section, feet  15,385 - 15,416 
Lower sand section, fee t  15,461 - 15,505 
(based on ISF/Sonic dated 1-17-81) 

Antic ipated reservo i r  pressure, p s i  12,000 

Viscos i ty  o f  produced brine, cps 0.280 

Average porosity, percent 20 

(based on core data and computer processed 

l o g  dated 1-17-81) 

Average e f f e c t i v e  permeabil ity, m i l l  idarcys 120 

(based on core data) 

E f f e c t i v e  b r ine  compressi b i  1 i ty, ps i  -' 0.6 x loo5 

Bottomhol e pressure gradient, p s i / f t  .0785 
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We1 1 bore radius ,  inches 2.3 

F1 u i  d density, 1 bfgal 8.56 

Tubing inside diameter, inches 4.6 

2.3.2 INITIAL RESERVOIR PRESSURE 

The ini t ia l  reservoir pressure of the target producing 

zones a t  15,385' and 15,416' i s  expected t o  be approximately 

12,040 ps i ,  A pressure recording obtained by wireline tester 

(called repeat formation tester,  RFT) on the sand a t  

-15,070 - 15,150' indicated a bottomhole formation pressure of 

.11,900 ps i  The anticipated ini t ia l  bottomhole pressure was 

estimated by extrapolation t o  a depth of 15,400 feet so the 

two zones of interest could be evaluated as a u n i t  sand 

member. 

2.4 PERFORATION PRESSURE EFFECTS 

Uhen considering the most efficient design for h igh  

ra te  production, perforation density, diameter and' 

penetration depth become the most c r i t i ca l  factors. These 

factors should be analyzed collectively w i t h  the required 

hydraulic capacity to  provide maximum diameter penetration 

and adequate density t o  afford minimal pressure drops, Since 

extensive studies have not been completed, investigating the 

basic sanding mechanisms for geopressured hot  water we1 1 s, 

a l l  of the above factors, should be considered i n  attempting 

t o  control sand inf lux.  Limited tes t s  i n  other, geothermal 

wells have proven t h a t  sand influx i s  rate sensitive, i.e., 
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there i s  a c r i t i c a l  ve loc i t y  a t  which the sand begins t o  f low 

through the perforations. By designing f o r  minimal pressure 

drops across the perforat ion, there i s  a be t te r  chance that  

des t ruc t ion  t o  the formation stress s ta te  w i l l  not occur and 

cause a consequent large i n f l u x  o f  sand. The 5" l i n e r  l i m i t s  

t h e  perforat ion diameter t o  approximately 0.38 inches. 

Therefore, the abovementioned condi t ions can best be 

accomplished using a casing gun having an equivalent 

per fo ra t ion  diameter and a penetrat ion range o f  10 - 15" 

based on API t e s t  methods (see API RP43). 
b 

The pressure drop across the  per forat ions can be 

mathematically determined using the fo l low ing  equation. 

Pf = PQ2 - 
8090 Ap2 

Where: Pf = pres$ure drop across per fo ra t ion  i s  ps i  

P = densi ty o f  in jected f l u i d  i n  #/gal 

Q = production ra te  i n  GPM 

Ap = e f f e c t i v e  cross sect ional  area o f  

perforat ions i n  i n *  

If t h i s  equation i s  appl ied f o r  the  fo l low ing  

condit ions, 

a)  per fo ra t ion  density - 4 shots per foo t  

b) per fo ra t ion  diameter - 0.38 inches 

c)  production rate - 40,000 BWPD 

d) per fo ra t ion  in te rva l  - 75 fee t  
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the pressure drop i s  negl igible  (3.5 psi) when a l s o  assuming 

t h a t  only 40% of the p e r f o r a t i o n s  a r e  open. 

An add i t iona l  f a c t o r  which would a lso a f f e c t  the 

pressure drop ac ross  the pe r fo ra t ions  is s k i n  damage due to  

perforation plugging or p a r t i c u l a t e  invas ion  i n t o  the near 

wellbore area.  These phenomena could be eva lua ted  during the 

i n i t i a l  testing of the well. In  the event  i t  i s  determined 

I 

t h a t  more p e r f o r a t i o n s  are required, the target zone could be 

re-perforated under dynamic condi t ions .  Many of the 

p e r f o r a t i n g  service companies offer a h igh  pressure 

lubricator, which is eas i ly .  rigged and capab le  of handling 

pressures i n  excess  of 15,000 psi .  With s u f f i c i e n t  weight 

( s i n k e r  bars )  added t o  the pe r fo ra t ing  gun, p e r f o r a t i n g  under 

flowing pressure cond i t ions  can be accomplished. 
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3.0 CONCLUSIONS 

The target sands at 15,385' - 15,416' and 15,461' - 15,505', 

assuming a minimum average effective permeability of 120 

millidarcys, indicate the capability of producing at rates of 

40,000 BWPD with surface pressures greater than 1000 psi for a 

projected production period of 12 months (see Figure No. 2). 

The target sands provide approximately 75 feet of net 

reservoir thichness to yield a hydraulic capacity approaching 

10,000 millidarcy - feet. 
KEDA has reservations regarding the accuracy of the core 

analysis and has' based the ability of the well to produce on a 

minimum hydraulic capacity of 10,000 mil 1 idarcy - feet 
Theoretical calculations indicate that negligible pressure 

drop occurs across the sands of interest (75') at a 

perforation density of four (4) shots per foot. 

In the event initial testing indicates a necessity to open 

additional sand intervals to the wellbore or increase the 

perforation density this can be accomplished under flowing 

conditions, 

Sand production is evident in high volume production wells and 

should be expected, 
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4.0 

.. 

RECW~ENDAT I ONS 

a)  Displace t h e  mud system w i t h  IO#/gal f i l tered - brine water (< 5 

mic.ron). This will provide a pressure d i f f e r e n t i a l  to  clean 

the per fora t ions  of debris  and a s s i s t  i n  formation clean up. 

b) Perfora te  the in t e rva l s  15,385 - 15,416' and 15,461 - 15,505' 

a t  four  (4) sho t s  per foot  us ing  a Schlumberger .2 7/8" Hollow 

C a r r i e r  Gun ( o r  equivalent)  . These measurements were taken 

from t h e  Dual Induction - SFL - Sonic log dated 1-17-81. 

Borea sandstone tes t  shots  wi th  this gun show an average 

penet ra t ion  depth of 13.67 inches and a hole diameter of .38 

i nches . 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

As a result of several telephone conversations between Mr. Ken 

Davis of Ken E. Davis Associates (KEDA) and Mr. Bob Rogers of 

M a g d G u l  f Company, KEDA was contracted t o  provide recomnendations 

for the selection of a completion interval i n  the Amoco Fee SWD i n  

Sweetlake Field, Cameron Parish, Louisiana. Information such as 

1 ogs , 'core analyses and a d r i  1 1 i ng compl et  i on program, was 

provided t o  KEDA by Ms. Karen Hoffman of Magma/Gulf a long w i t h  

information obtained dur ing  tel  ephone conversations between KEDA' s 

Mr. John Fleniken and Ms. Karen Hoffman. T h i s  report is a review 

of the aforementioned information based on technical merit and is 

the basis for the recomnended completion interval . The historical 

review section is a brief outline of KEDA's  understanding of the 

past  operations. Erroneous d a t a  i n  this section could negate 

associated cal cul a t  i ons and recomendat i ons . 
1.2 SCOPE OF WORK 

In i t i a l ly ,  a review of a l l  the da ta  provided for this study 

was made. Considering, the present condition and existing 

completion of the well the objective sands were analyzed for the i r  

a b i l i t y  t o  dispose of brine waters a t  rates of 40,000 barrels per 

day (BPD) and 60,000 barrles per day. The analyses consist of 

calculating the required reservoir thickness for disposing of 40 - 
60,000 BPD determining the frictional loss i n  the 7" O.D. 

injection t u b i n g  and analyzing the pressure effects  a t  the 
- 
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perforations. From these analyses an acceptable surface operating 

in jec t ion  pressure was determined such that  the local  f rac ture  

gradient i s  not exceeded. 
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2.0 DISCUSSION 

2.1 HISTORICAL REVIEW 
r- 

The MG-T/DOE Amoco Fee SWD is  located i n  Section 13, north 

1730 feet from the south line and east 2815 feet  from the west 

l ine i n  Township 12s and Range 8W i n  Sweetlake Field, Cameron 

Parish,  Louisiana (See Figure NO. 1). The well was drilled t o  an 

approximate depth of 7440t - feet for  the purpose of disposing of 

geopressured produced brine waters. 

The injection well was surface cased t o  13502 feet  w i t h  13 

3/8" 0.D. casing and protection cased t o  approximately 74402 feet 

w i t h  9 5/8" O.D. casing. 

A 7" 0.0. injection string wa.s r u n  on a 7" x 9 5/8" injection 

packer and set a t  6200+ - feet (See Figure No. 2).  The potential 

disposal sands are those located below 62002 feet w i t h  the primary 

target sands being those a t  7150 - 73502 feet. The objective of 

this  study is t o  select adequate footage w i t h  sufficient 

perforations per foot  t o  effectively handle 40 - 60,000 BPD. 

2.2 GENERAL COMMENTS 

! 

Screen liner, gravel pack type completions along w i t h  the 

careful attention and proper selection of d r i l l i n g  and completion 

f l u i d s  has proven t o  be the most efficient design for h i g h  rate 

disposal of brine waters. The screen l iner,  gravel pack type 

completion affords:  1) greater cross sectional area t o  the 

wellbore and is  therefore capable of accepting fluid a t  
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h i g h  rates and extremely low pressure drops across the screen 

l iner,  2) improved permeability i n  the near wellbore area, 3) the 

advantage of the ab i l i t y  t o  sustain abuse by particulate plugging 

for  longer periods of time and 4 )  greater ease of development or 

cleaning without the concern of degradation of cementation 

resulting i n  sand i n f l u x .  
I 

The primary complication experienced i n  gravel pack 

completions is solids regeneration beyond the gravel media i n  t h e  

formation itself. However, h i g h  rate backflowing techniques have 

proved t o  be successful i n  restoring injection efficiency. 

Since the study well is a cased hole and will be a perforated 

completion, t h i s  study consists of recognizing the potential f o r  

sand i n f l u x ,  selection of perforation size and depth  of 

penetrations and net usabl e reservoi r opened, by perforating , t o  

provide minimal pressure drops i n  the near wellbore area. 

Consideration . is a1 so given t o  the fact  t h a t  the probability of 

ob ta in ing  open perforations for every shot is n i l .  A safe 

assumption is tha t  approximately 40% of the total perforations 

will be open for  transmitting fluid to  the receiving formation. 

2.3 GEGLOGIC SETTING 

The Amoco Fee SWD target sands l i e  some 8 - 10,000 feet above 

t h e  production sand, miogyp sand. As shown i n  Figure No. 1, which 

is the structure map for  the miogyp sand, the production l i e s  

within a graben and is bounded by two faults. The fau’lts t o p  out 

, 
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a t  9 - 10,000 feet. Therefore, the disposal sands should not be 

affected by the faulting and, consequently, i t  would be expected 

t h a t  the sands should tes t  as an unbounded reservoir having  

i n f i  n i  t e  areal extent. 

Typical t o  Gulf  Coast sands, as indicated by the core 

analysis, the target sands are fine t o  very fine g r a i n ,  loosely 

cemented and calcareous. I t  is expected t h a t  these sands probably 

contain very small quantities of montmorillonete, kaolinite and 

i l l i t e .  

2.4 RESERVOIR REQUIREMENTS 

The following evaluation is the expected injection zone 

performance based on calculations made w i t h  the a id  of Craft  and 

Hawkins "Applied Petroleum Reservoir Engineering" (1959) and the 

injection zone d a t a  l isted below. T h i s  evaluation a i d s  i n  

determining the required reservoir thickness needed t o  provide 

adequate hydraulic capacity t o  handle 40 - 60,000 barrels of brine 

per day. The calculations were made using the sand a t  71462 feet 

t o  7345+ - feet and 73982 feet t o  74402 feet  for an effective net 

usable sand thickness of 215 feet and a constant injection rate of 

60,000 barrels per day. 

2.4.1 INJECTION ZONE DATA 

Top o f  tnjection zone, ft. 7152 

(based on ISF - Sonic log) 

Bottom of injection zone, f t .  7345 

(based on ISF - Sonic Log) 

I 

! 
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Bottomhole pressure gradient, psi/ft. 

Fracture gradient, 0. 65 psi/ft. 

.465 (est.) 

4680 at 7100' 

Injection tubing size, inches 0.0. 

Viscosity of injection fluid, cp.::. 

7 

1 

Anticipated reservoir pressure, psi 

Average porosity, percent 30 

3348 at 7200' 

(based on Computer Processed Log & 

core data) 

Average permeability, mill idarcys 1500 

(based on core data) 

Injection Zone Compressibility, psi-1 

Net sand thickness, ft. 3' 215 

6.5 x 
# 

2.4.2 BOTTOMHOLE PRESSURE EFFECTS 

Using the basic theory of fluid flow in porous media and 

the data in Section 2.4 above, the expected bottomhole pressure 

buildup can be determined (the diffusivity equation modified for 

steady state radial flow). The basic fluid flow equation 

assumes horizontal flow, negligible gravity effects, homogeneous 

and isotropic porous medium, single fluid of small and constant 

compressibility and applicability of Darcy's Law, and that 

viscosity of the injected fluid, compressibility of the system, 

permeabil ity and porosity are independent of pressure. 

Additionally, the reservoir boundary conditfsn m s t  be of 

i nf i ni te areal extent . 
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Since minor wellbore damage may. be experienced due t o  

mud f i l t r a t e  a t  s ta r t -up  or later i n  the l i f e  of the we11 

due to particulate p lugging ,  a damage factor called " s k i n  

effect" has been included i n  the computation. This  effect  

occurs i n  an infinitesimally t h i n  zone around the wellbore 

contributing to additional pressure drop. 

Increase i n  Bottomhol e Pressure w i t h  Time 

1;2 

1 

5 

1/2 

I 

5 

1/2 

1 

5 

1/2 

1 

5 

Bottomhol e Pressure 

Skin - 
(40,000 BPD) . 

0 

0 .  

-0 

2 

2 

2 

5 

5 

5 

(60,000 BPD) 

0 

0 .  

0 

2 

Increase, psi 

202 

210 

223 

238 

245 

259 

291 

297 

311 

304 .. 

313 

334 

356 



Time 

(years) 

- 

1 

5 

1/2 

1 

5 

U 
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Increase in Bottomhole Pressure w i t h  Time 

(60,000 BPD CONTINUED) 

S k i n  

2 

2 

5 

- 

5 

5 

Bottomhol e Pressure 

Increase, p s i  

365 

387 

435 

444 

465 

2.5 INJECTION TUBING FRICTIONAL LOSSES 

The frictional losses i n  the tubing are the major controlling 

factor i n  surface operating injection pressure fo r  h i g h  rate 

disposal.  The 7" O.D., 23#/ft. casing which i s  set t o  

approximately 6,200+ - feet has a frictional loss o f  approximately 

BPD 2002 psi a t  40,000 BPD injection and. 4152 psi a t  60,000 

i n j ect i on. 

These values were determined us ing  a frictional coeffic 

for new, clean pipe. 

2.5.1 PERFORATION PRESSURE EFFECTS 

In analyzing the pressure effects due t o  perforations 

ent 

and 

selecting the type perforating technique the f i r s t  t h i n g  t o  

consider is the cross sectional flow area. When designing a 

completion for high rate injection, the flow rate per u n i t  area 

should be reduced by: 

' 

a )  Provid ing  clean large perforations t h r o u g h  the target 

injection zone. 
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b) increasing perforation density. 

c )  improving the opening l e n g t h  of  perforation section. 

d) penetration depth  i n t o  the reservoir. 

Th i s  can best be accomplished w i t h  a large diameter ( 0.75 inch 

diameter) casing gun having good penetration ranging from 12" t o  

16" based on test data from Section 2,  API RP43, Th rd E d i t i o n ,  

October 1974. Additionally, since i t  is seldom tha t  more t h a n  40% 

of the perforations are open, a large section should be perforated 

t o  compensate for  the loss of this flow area. 

The larger perforations afford lower flow velocity which  i n  

t u r n  reduces the pressure drop across the perforation opening and 

prolongs degradation of the cementing matrix. The large 

perforations are a l so  more conducive t o  the in s t a l l a t ion  of a 

th rough  casing gravel pack i n  the event sand control beccmes 

necessary. 

Mathematically, the  pressure drop across 215 f e e t  of .75" 

diameter perforations assuming 40% of the perforations open, can 

be determined us ing  the following equation. 

Pf = PQ2 

8090 Ap2 

Where: Pf = pressure drop across perforation i n  psi 

P = densi ty  of injected f lu id  i n  #/gal 

Q = inject ion r d t a  i n  GZ-1 

Ap = cross sectional area of perforations i n  
s q  in .  
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Applying this equation, i t  is  apparent t h a t  the pressure drop 

caused by continuous operation of the well is 465 psi. 

d )  Therefore, the theoretical well head injection pressure 

415 psi t 465 p s i  = 880 psi. 

is negligible and only becomes effective a t  20 or less perforation 

openings. 

2.6 EXPECTED SURFACE INJECTION PRESSURE 

Assuming the wellbore has damage and the pressure a t  the 

wellbore af ter  5 years of injection a t  60,000 BPD t o  be the worst 

case, the following observations can be made: 

a )  With an average velocity of 17.65 ft /sec the friction loss 

i n  the  6200t - feet of injection t u b i n g  is approximately 415 

psi . 
b )  Assuming t h a t  the produced geopressured water has a density 

approximately 9#/gal (after separation o f  the gas and 

temperature reduce) and the' formation water has an 

equivalent density, the hydrostatic pressure effect is 

balanced. 

c )  The theoretical maximum change in bottomhole pressure 

S 

These calculations are theoretical and will be greatly effected by 

the condition of the injection p ipe  and the average effective 

permeability which can be determined only by proper well testing. 

For example, if  the average permeability is  reduced by 30%, the 

surface injection pressure will approach 1200 psi which is very 

near the fracture pressure. 
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3.0 CONCLUSIONS 

a )  Analyses of the primary zone of interest  from 71462 feet t o  

74402 feet  indicates the ab i l i ty  t o  receive brine water a t  

rates of 40 - 60,000 BPD. 

b )  The product of permeability and net reservoir thickness 

which  is called the hydraulic capacity i s  t h e  controlling 

factor i n  the abi i i ty  of the well t o  take fluid. 

c )  Large diameter perforations offer improved cross sectional 

area, lower velocity and reduces the turbulence factor 

across the perforations t o  enhance formation s tab i l i ty  and 

l imit  sand influx. 
0 

d) The large diameter perforations are more suitable t o  a 

th rough  casing screen gravel pack should sand control be 

required. 

e )  Additional footage can be perforated t o  improve flow 

efficiency in the event injection testing indicates the 

we1 1 fa1 1 s bel ow the  theoretical performance. 
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4 . 0 RECQIM ENDAT IONS 

a )  Perforate u s i n g  clean, non-damaging solids free fluid with 

differential pressue into the wellbore. A pressure 

differential i n to  the  wellbore of 200 - 500 psi i s  normally 

sufficient t o  clean the debris from the perforations. 

b) Perforate the intervals 7146 - 7274, 7282 - 7345, and 

7398 - 7430 a t  four shots per foot using the Schlumberger 

5" Hyper Pack Carrier Casing Gun  (or equivalent) all 

measurements taken from the ISF/Sonic Log. Test shots i n t o  

Borea sandstone with this casing gun yield an average hole 

diameter o f  .78" with approximately 19" penetration. 

c )  Perform s h o r t  term injection tes t  a t  some selected rate 

less t h a n  the proposed 40 - 60,000 BPD t o  determine the 

v i r g i n  reservoir properties prior t o  attempting high rate 

testing. This da ta  collected from the short term testing 

can be used t o  more closely predict the well performance a t  

h i g h  rates. 
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SWEET LAKE 'PROSPECT 

DISPOSAL W E L L  DIAGRAM 

7' / 

9 5/8-- 

Y 
I 

TD . f 7,440'  

- 
L f 300' 

2 1,350' 

7' x 9 5 / 8 '  P A C K E R  Y- 
f 6,400'  

! NOTE: PACKER SETTING DEPTH 
AS PROVIDED I N  MAGMA/GULF 
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Excerpt from Magma Gulf-Technadtil  
D r i l l i n g  and Tes t ing  Plan 

B.  Disposal W e l l  

1. Drilling Procedure (See  F igure  13) 

a. Prepare location for r ig .  

b .  

c .  

Move i n  rig 6.nd r i g  up. 

Drive 20-inch x 1 /2 - inch  vall p i p e  per  page 4 - 4 0 .  

d. Cut off d r i v e  p i p e  belov rotary. 
l i n e  on 20-inch p i p e .  

I n s t a l l  flow l i n e  and f i l l - u p  

10 2 
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Pick up 17 l/;-fncb bf: anC'bo::o;;-hole a s rec3 ly  (SEA) ant 
Grill co 1,250 fee:. 
fn;ervals. Z l o v a J l e  devia t ion  is one-h l f  degree per 100 f e e t  
w i t h  (L saximun devia t ion  of 2 degrees. 

k r i  devia t ion  surve? a t  less tban ZOC)-foot 
e. 

f .  

6-  

h.  

i. 

1. 

m. 

n. 

0 .  

r. 

Condition ho le  fo r  logging SL2l out of hole .  
0-1,350 f e e t  per  page 4-44. 

Run open-hole logs 

Yake c lc tnup  t r i p .  
Check rig-hole eLigEexx p r i o r  t o  r u x i n g  casing. 

C1rcula:e and c o n t i r i o n  hole t o  run casing. 

Run and c e i e n t  13 3/6-inch casing ?e= pages L-4G end 4 4 2 ,  
Center 13 3/8-in:h casing in ro:ory ane hcld while cezent sets. 
S h u i d  cezent  no: cS,r=ulhte, top out  bd:h retomtrrdr2 zesen:. 

C u t  o f f  lj j/E-Fnch castng and 20-inch conduc:or. I n s t e l l  
13 3/€-inch slip-0;; q?e 3,000 k? vel lhead  %.-5=b brse ?laze (see 
f i g u r e  14). 
head onco 13 3/6-irrct: surfa:e c a s h g .  

Level Srse  p i r t e  on 2O-iach drfvc ~,i?t an2 wela 

Kippie up 12-inch, 3,000 p s i  biovout prever.tcrs (3C?s). 
Figure 15. 

St@ 

iest  BO? asse=bly,  i n c h l i n g  v r l v e r  on cbokt cnd k i l l  Lx F-US 
circu1s:fng syst+n t o  s:mdsipe t o  2,000 p g i .  
2,000 psi. 
witness  of cas ing  :est.) 

l e s t  castng t o  
(Ko:ify L o u i s i ~ a  Censervation re7resec:etive f o r  

Pick up 1 2  I /&-inch bit end TI? clod CI5. P r i l l  out f l c a t  
c o l l a r ,  cemznt, and float shoe Flus 10  f e e t  of foz=a:ion. 
Circu le t e  f o r  30 z i n u t e s  t o  check f o r  mud l o s s .  Shoull the  
fonnstion t ake  f l u i d ,  add s u f f i c i e n t  g e l  t o  mud systerc t o  
s u s t a i n  f u l l  r e t u r n s  and d r i l l  &head. 

D r i l l  s u f f i c i e n t  depth t o  buq= SEA, then p u l l  out of hole. 
Pick up 12 7/32-inch O.D. welded blade s t a b i l i z e r s  a t  60, 90, 
and 150 f e e t  above b i t .  
run p r i o r  t o  reaching t o t a l  depth ( a p p r o x b a t e l y  7,440 f e e t ) .  

D r i l l  1 2  1/4-inch hole  t o  depth equiva len t  t o  2 7,440 f e e t  i n  
UOC Pan AJZ Fee No. 1. SL?! out  of ho le  00 next t o  last  b i t  run. 

Pick up monel d r i l l  c o l l a r  on last bit 

Condition ho le  t o  log. 
survey. 

POR running mul t i sho t  d i r e c t i o n a l  

Run open-hole logs  per  page 4-44. 

Lay.down monel d r i l l  c o l l a r .  G I H  with  s t a b i l i z e d  BHA. Conditioc 
hole  t o  run 9 5/8-inch casing. 

Run 9 5/8-inch casing pe r  page 4-40 and cement per page 6-43. 
Should cement not c i r c u l a t e ,  top out with  recormended cement. 

\ 
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I n s t a l l  13  5/8-inch, 3,000 WP x l l- inch, 5,000 WP casing head 
spool ("B" sec t ionD Figure 14). 

Nipple up blowout preventers  and test to  3,000 p s i  as outlined 
in Step k. 

Pick up b i t  and scraper  and BHA without s t a b i l i z e r s  and clean 
out i n s ide  of casing t o  f l o a t  co l la r .  
brine.  P O L  Lay down DP and DC. 

Run logs ins ide  9 S/&inch casing per page 4-44. 

Rig up and run 7-inch casing t o  approxhately 6,400 f e e t  with 
in j ec t ion  packer. Space out with 60,000 pounds of weight-set 
i n j ec t ion  packer applied j u s t  2s czsing hanger "shoulders-up" 
i n  "B" sec t ion  head. See pege 4-41. 

Displace mud v i t h  9.5  ppg 

L. 

t. 

U. 

V. 

W. 

X .  

Y* 

2. 

aa. 

bb 

cc 0 

dd . 

ee. 

f f  

Nipple up tree 2nd test sezls 2s recommended by manufacturer. 

Release rig. 

P3.g up ni t rogen truck 2nd c o i l  tubing uni t .  
from w e l l  doki to  above 2,000 feet. 

Displace w a t e r  

Rig up w i r e  l i n e  lub r i ca to r  and perforate  proposed in j ec t ion  
i n t e n d  with a casing gun. 

I f  w e l l  w i l l  flow, c lean  out perforat ions by a l i m i t e d  flow 
test being carefu l  t o  l i m i t  send production. 

Treat perforat ions and i n j e c t i o n  zone with H C 1  and H F 1  to  clean 
perforat ions and w e l l  bore damaged zone. 

If w e l l  w i l l  not f l ow#  r i g  up nitrogen truck and c o i l  tubing 
uni t .  Clean out per fora t ions  by a l imited "backflow" test. 
NOTE: In j ec t ion  e f f ic iency  contingent upon "backflow" rates 
and quant i t ies .  

Perform in j ec t ion  test. 

SI f o r  f u t u r e  operations.  

2. Surface Equipment and Services 

a. Wellhead (See Figure 14)  

The Christnias tree essembly w i l l  be rated a t  5,000 psi WP. 

b. Blowout Prevention Equipment (See Figure 15) 

The blowout preventer w i l l  be 3,000 p s i  I@, ram-type, hydraulic- 
control led equipment. An annular-type preventer w i l l  be above 

* t h e  ram preventer.which w i l l  be 3,000 p s i  WP also. 

4-39  



c. D r i l l  Rig 
H-26 

The r i g  w i l l  be capable of d r i l l i n g  t o  8,000 f e e t  with 4 1/2-inch 
d r i l l  pipe and capable of running 9 5/8-incb casing t a  7,440 
fee t .  
hook load and the substructure  must have 750,000-pound capacity. 

The mast should be capable of 750,000 pounds API s t a t i c  

d. D r i l l i n g  Recording Snstruments 

Dri l l ing recording instruments consis t ing of a p i t  l eve l  device 
and three-pen recorder f o r  measuring rate of penetration, pump 
pressure, and hook load. 

3. Downhole Equipment and Services 

a. Casing Program 

(1) Conductor Casing 

20-inch O.D., 1/2-inch w a l l ,  104-pound, A-234 Grade  B 
welded.  Drive t o  2 100 f e e t  with D-30 hammer. Required 
bearing load is 2 540,000 pounds including sa fe ty  fac tor .  

(2) Surface Casing 

Tens ion 
Colps Burst Rate 

Depth Size - Wt. Grade - Conn. Rate/SF Rate/SF l,OOO/SF 

0-1350 13 3/8". 72 N- 80 B u t t .  2670/4+ 5380/6t 1661/20+ 
and K-55 

(a) Run f l o a t  shoe and f l o a t  c o l l a r  two j o i n t s  apar t .  
Thread lok shoe, top of first j o i n t ,  and co l la r .  

(b) Run two bow spring c e n t r a l i z e r s  on bottom two j o i n t s .  

(c) Land casing i n  tension. 

(d) Set base p l a t e  f lu sh  and level on 20-inch pipe. 

(3) Production S t r ing  Czsing 

Tens ion 
Colps Burst Rate 

Depth - Size - Wt. - Grade Conn . Rate/SF Rate/SF l,OOO/SF 

0-1700 9 5/8" 47 c- 75 Butt. 4630/11.8 644015.3 1018/3;1 
1700-7440 9 5/8" 43.5 N-80 Butt. 3810/2.4 6330/6*3 1005/5.7 

(a) Run f l o a t  shoe and f l o a t  c o l l a r  two j o i n t s  apar t .  
Thread lok shoe, top of first j o i n t ,  and co l la r .  

4-40 
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(b) Run two f l o v  d i v e r t e r  trpe c e n t r a l i z e r s  on each of 
f i r s t  two j o i n t s .  
i z e r  every second j o i n t  for the next 10 j o i n t s .  

' (c) Reciprocate p ipe  2 15 feet while cementing. Hold 
2,500 p s i  on plug, a f t e r  plug bumps, 'far 2 4 hours o r  
u n t i l  t h e  t a i l  cement a t t a i n s  250 p s i  compressive 
8 t reng  tho 

Run one flow d i v c r t t r  type cent ra l -  

. 

(a) Land casing i n  tecsion. 

(4) In j ec t ion  S t r i n g  

Tension 

Depth 

0-6,400 

Colps Burst Rate 
cona. RatelSF Rate/SF l,OOO/SF - Size  7 Wt. - Grade - 

7" 2311 R-55 LTC w/ 3270/1.1, 436011.2 366/2.5 
ABC Hod. 
coup l i n g  

(a) Make up one j o i n t  of 7-inch casing below in j ec t ion  
packer and 7-inch casing above. 

Run i n  hole t o  approximately 6,400 f e e t  and set 
i n j e c t i o n  packer. 

Space out so that 60,000 pounds of casing weight is 
set down on packer a t  t h e  same time the  hanger 
"shoulders up" i n  treec 

' 

(b) 

(c) 

Back ou t  landing j o i n t .  

(d) Nipple down BOPS. 

ing Fluid Program, 

Percent , , Water 
I PVIYP - LOSS V i s e .  So l ids  - - Depth Type Mud 

0-1350 Cel-water 9 8 0-9 0 2 40-50 6-7 30 8112 

13SO-SO00 Ccl-water 9.0-9.2 35-40 3-5 20 7/12 
Lignite 

5000-6100 Gel-water 980-9.2 
L i g n i t e  

35-38 3-5 u 5/10 

6400-7400 Gel-ater 9 0-9 2 40-45 3:s ,204 14/7 
Lfgnite" 

(1) Eave water loss bclw 4 cc a t  f 6,400. 
I I . .  
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(2) A f E e r  reachfng t o t a l  depth, wash mud ranks that  w i l l  be 
used  t o  c i rcu la te  9.5  ppg br ine  varer. 

(3) It I s  estinzated t o  requi re  2 1,000 bar re l s  t o  complete 
j o b .  

I 

(4) Do not mix mud with brfne. -- 
C. Deviation Program 

Sinale  Shot 

0-1,350 f e e t  
Run Totco a t  leest every 200 fee:. 
deviation is 2 degrees. 

?!!xiam allowable 

1,350-6,400 f e e t  
Run Totco at least every 500 feet. 
deviation is S degrees. 

Y!sximm allowable 

6,40O-7,400 f e e t  
Run Totco every 200 f ee t .  
5 degrees. 

?faximum allouzble deviation is 

Multishot Directional 

Run nul t i shot  from t o t a l  depth t o  surface. 

d. Cementing Program 

(1) Surface Casing 

Type Cement 

Lead Slurry-Lightweight cement plus 35 percent si l ica 
f l o u r  and 3 percent s a l t  mixed a t  13.4 ppg yields  2.12 
cubic f e e t  per sack. 

T a i l  Slurry-Clask' "E" plus 40 percent s i l i c a  f lour  mixed 
a t  15.8 ppg yields  1.55 cubic feet per rack. 

Quantity 

Lead Slurry-Using 100 percent excess should require 567 
sacks for 8SO f e e t  of f i l l -up.  

T a i l  Slurry-Using 100 percent excess should require.  450 
sacks for 500 f e e t  of f i l l -up.  

Top Out-Should cement not c i r cu la t e ,  Class "H" plus 40 
percent silica f lou r  and 2 percent calcium chloride mixed 
a t  15.8 ppg y ie lds  1.5s cubic f e e t  per sack. 
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(2) Production String 

Type Cement 

Lead Slurry-Lighrweight cement plus 35 percent s i l i c a  
f l o u r  and.3 percent salt mixed a t  13.4 ppg y ie lds  2.12 
cubic f e e t  per sack. 

T a i l  SlUrry--ClaS6 "H" plus 40 percent s i l i c a  f lour  mixed 
a t  15.8 ppg y ie lds ' l .55  cubic f e e t  per sack. 

Quantitx 

Lead Slurry--Using 50 percent excess, 6,400 f ee t  of f i l l -up 
should require  1,450 sacks. 

T a i l  Slurry--Using 50 percent excess, 1,000 f e e t  of f i l l -up  
should require 300 sacks. 

Top Out--Should cement not c i r cu la t e ,  Class "8" plus 40 
percent s i l i c a  f lour  and 2 percent calcium chloride. 

\ 

e. Hydraulics Program 

Assmutions 

(1) 500-foot, 7 3/4-lnch O.D. x 1 2  13/16-lnch I .D.  d r i l l  
co l l a r s .  

(2) 4 1/2-lnch DP. 

(3) 

(4) 6 1/2-inch l iners .  

( 5 )  100 SPM 

GD P29 Triplex p a p  (85% e f f . ) .  

Pun: Press Drop Hole Hud AVDP 
J . V e l  Jets Svstem Press -- -- Depth Size I& Ft./?iLn. -- GI% Jets 

1850' 17 1/2" 9.0-9.2 60 331 9-9-10 525 2484 118 2632 
9-10-10 430 2159 148 2307 
10-10-10 459 1894 148 2042 
10-10-11 429 1655 148 1803 
10-11-11 403 1458 148 1506 

60 331 9-9-10 525 2484 276 2760* 6000' 12 1 /4"  9.0-9.2 
9-10-10 490 2159 276 2435 
10-10-10 459 1894 276 2170 
10-10-11 429 1655 276 1931 
10-11-11 403 1458 276 1734 

*Exceeds working press of pump which is 2,650 pounds with 6 1/2-inch l iners .  

108 
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XUC AVDP ?rest Drop p=P *le  
.ze ut.  J.Vel Gets Srstem Press -- Ft./Ydn. CP?! Jets -- - - 

1 2  114'' 9.0-9.2 60 331 9-9-10 525 2084 432 2916* 
9-10-10 490 2159 432 2591 
10-10-10 459 1896 432 2326 
10-10-11.- 429' 1655 432 2087 
10-11-11 403 1458 432 1890 

*Exceeds working press  of ptrmp which is  2,650 pounds with 6 1/2-inch l iners .  

f .  Logging Program 

Open Hole 

Run l--Induction 0-1350' 
Run 2 4 , a l i p e r  0-1350' 
Run 3-Dual Induction 1350-7440' 
RUII 4--FDC-ChZ-CR 1350-7440' 
Run S--Sonic v i t h  Caliper 1350-7410' 
Run 6-Sidevall Cores Various 

Cased Bole-9 5/6-1nch Casing 

Run 1 - 4 - N  
Run 2-CBLLVDL 
Run 3--Casing Caliper 

0- 7360 ' 
0-7360' 
0- 7360 ' 

g . Completion 

Run and set 7-Inch, 8 r d  x 9 5/8-inch, LO-pound in jec t ion  
packer kdth 6-foot po l i rh  receptacle and locator  sub with 
7-inch O.D., 8 rd  box top connection O-ring. Packoff 
overshot t o  seal over. 5 1/2-inch polish back off sub. 
Overshot has 8-inch O.D. guide r ing f o r  9 S/8-inch casing. 
Polish I.D. of packer i r  7 3/8 inches x 12 fee t .  

Run hole with 9 5/8-inch re t r ievable  squeeze too l  on d r i l l  
pipe with 900 feet of t a i l  pipe below packer. 

Displace l i n e r  k i t h  t 900 gallons of RCL acid. 

Squeeze acid i n t o  formation. 

Overdisplace acid with 50 barre l s  of clean solids-free 
9.S brine. 

Lay down squeeze too l  and t a i l  pipe. 

Complete w e l l .  
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APPENDIX I - 
TEST PROCEDURE EVALUATION - TEST WELL 



I 

E -  
1-2 

1201 Dairy Ashford, Suite 200, Houston, Texas 77079, (713) 497-8400 

December 1, 1980 

Mr. Bob Rogers 
MagmaGulf  
430 Highway 6 South 
Suite 208 
Houston, Texas 77079 

Dear Bob: 

Enclosed is our analysis of t h e  test program as i t  was written. The only thing w e  can  
do to improve t h e  procedure is to run the  test longer. Even then, I question t h e  abil i ty 
to maintain a constant rate for the 200+ days i t  would take to see tha t  third faul t  if it 
is there. 

One additional point should be made. 
thickness, t h e  times will remain t h e  same,  but  t h e  pressure drops will be less. 

If we truly have 300 or 600 ft. o f  reservoir 

Sincerely, 

&-LA 
K. L. Ancell 

KLA:djd 
Enclosures 
xc: Mr. Don Clark 

Mr: Keith Westhusing 

. 
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MAGMA - GULF 

SWEET LAKE PROSPECT 
TEST PROCEDURE EVALUATION 

The following sensitivity analysis was performed on a geopressured-geothermal 
well in Cameron Parish, Louisiana for Magma-GuWTechnadril and the Department of 
Energy. The purpose of the study was to determine whether or not the proposed 
drawdown and buildup test program would accurately define the reservoir and its 
limits. 

\ 

Prior to making the study, INTERCOMP's reservoir simulator, BETA 11, was 
initialized with the reservoir properties shown h 'Table 1. Then a grid system for 
Case I was developed. Case I was constructed to display the performance of an ideal 
homogeneous reservoir and its grid system is shown in Figure 1. The grid is 
cylindrical in form, surrounds the wellbore and is one dimensional in the z direction 
with a thickness of 100 feet. The outer Iimit of the reservoir is 100,000 feet because 
at  that size, the reservoir behaves infinitely. .At this point, the simulator was run 
according to the proposed test schedule shown In Table 2. An initial flow period of 
three days was run at  2400 BPD and the well was  shut in for five days to allow the 
pressure to build back up. The reservoir limit test w a s  then conducted by flowing the 
well at 20,000 BPD for 60 days and then shutting it in for 120 days. Figures 2 and 3 
show the drawdown and buildup curves'for the test. They perform as would be 
expected for 8 homogeneous infinite reservoir. Both are straight lines on the semi- 
log paper with the buiId up curve extrapolating back to initial reservoir pressure on a 

Horner plot. 

It is unlikely, however, that this reservoir will behave homogeneously. In fact, 
as can be seen In Figure 4, the well is located in the vicinity of large fault zones. 
The shaded areas &re faults that am known to exist and the dotted Une is En are& that 
could possibly be faulted also. In order to simulate these heterogenities, modifi- 
cations had to be made to the grid system used in Case I. Figure 5 shows the changes 
that were made. First, the known fault zones were traced onto the grid system. 
Then coordinates were added in the angular direction at  varying degrees to 
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approximate the faults. Finally, the areas representing the faults were made 
impermeable to flow. Two cases were run under these conditions. Case 11 
approximated the faults known to be present in the reservoir. Case 111 added to those 
faults the one that could be present as indicated in Figure 4. 

Both cases were run with the same test periods as Case I. The results were 
quite different from Case I with the drawdown curving downward at  the end and the 
buildup curving upward defining the faults in close proximity to the well. However, 
there was  no difference between Case I1 and Case I11 indicating that the test w a s  not 
long enough to define that area of the reservoir. If the buildup were allowed to 
continue long enough, a small amount of depletion would be noted for Case In. 

Case 11 and Case III were then run again extending the second drawdown period 
to 260 days and then shutting the well in for 300 days. The results of the drawdown 
are shown in Figure 6 and 7. Figure 6 shows the bottomhole pressure versus the log 
of time. As can be seen, the two cases are identical until well past 100 days where 
the pressure in Case 111 begins to deplete more rapidly. In Figure 7, time is also 
plotted on Cartesian coordinates. While Case 11 continues to curve and show less 
depletion, Case I11 becomes a straight line which is' indicative of a limited reservoir. 
The buildup portion of this study is shown in Figure 8. This Horner plot shows the 
most noticeable difference that will be seen if the fault is present as in Case 111 or 
not. If the zone is open ended as in Case 11, and has contact with the rest of the 
reservoir, the pressure will continue to build and the Horner plot will extrapolate 
back to the initial reservoir pressure. If the reservoir is closed off, as in Case III, 
there will be no flow to replenish the depleted pressure. Therefore, the region will 
just reach an equilibrium pressure and wil l  not reach its original level. 

Due to the results found in this analysis, the length of the reservoir limit test 
should be extended. The drawdown should be run for a t  least 200 days or it will never 
be determined whether there is a fault present or if the well is in contact with the 
rest of the reservoir. The longer the test period the better the reservoir definition 
will be and it is necessary to define the reservoir to a greater extent than would be 
achieved by a 60 day drawdown. 
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TABLE 1 

RESERVOIR PROPERTIES 

Water Density (GM/C M3) 1.03 

Water Compressibility (l/PSI) 3 ~ 1 0 - ~  

Water Formation Volume Factor (RB/STB) 1.035 

Water Viscosity (cp) -386 

Gas Gravity (Density Relative to Air) 

Rock Compressibility , 71c10-~ 

Reservoir Temperature (OF) 300 

Subsea Reservoir Depth (ft) 15,700 

.64 

Reservoir Thickness (ft) 100 

Permeability (md) 200 

Porosity (FRACTION) -22 

(PSIA) 10,000 h i t  ial Reservoir Pressure 

i 
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Test Period 

TABLE 2 

PROPOSED TEST SCHEDULE 

Test Duration. 

Initial Test 3 Days 
Shut In 5 Days 
Reservoir Limit Test 60 Days 
Shut In 120 Days 

Cumulative Test Rate 
Test Time (BPD) 

Day 3 2,400 
Day 8 0 
Day 68 20,000 
Day 188 0 
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I201 Dairy Ashford, Suhe 200. Houston, Texas 77079. (713) 497-8400 

December 10,1980 

+ -  

Mr. Keith Westhusing 
. Geopressure Projects Office 

Suite 8620, Federal Building 
515 Rusk Avenue 
Houston, Texas. 77002 

Dear Mr. Westhus*g: 

After having completed our analysis of the test program, we received additional 
information from Don Clark. His belief is that the rock compressibility for this 
reservoir is in the order of 5 x loo7. This compares with a value of 7 x loo6 used in 
the study. Having redone the analysis using the new smaller value, the drawdown 
shown h the figure is achieved. If this compressibility value is correct, it will be 
possible to recognize the third fault in a SO+ day drawdown test rather than the 200+ 
days required using-the original number. 

This would aid the test program, howevei, a value of 5 x loo7 seems extremely 
imcompressable. 

. 

Sincerely, 

C. B. Keener 

CBK/lf 
Enclosure 
cc: Don Clark 

. .  

BobRogers . 
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