NL BAROID LOGGING SYSTEMS
Anchorage, Alaska

ADT WELL SUMMARY REPORT
Tenneco 0il Company
OCs-Y~0338-1
Phoenix No. 1
Beaufort Sea, Alaska

DTIEA ’”"‘“’."% ‘hedﬁ!ééﬁ‘ L
by :‘ Obg E{QTﬁ' § E;%&
W o T 02 DEC 1992

oy P N ]
REGNEE N N O I KR S04
PV e L4

e a_m

MINERALS iAlscrwiiT SERVICE
ANCHORAGE, ALASKA

December 1986

PREPARED FOR:

Mr. Frank Henicke
Tenneco 0il Co.
Anchorage, Alaska

PREPARED BY:

Mr. John Patton

NL Baroid Logging Systems
Anchorage, Alaska




I I I e e |

. N

.

TABLE OF CONTENTS

I NTRODU CTI ON * * L] » . . L] L] . . -
WELL SUMMARY BY INTERVALS . . . .
CONCLUSIONS AND RECOMMENDATIONS .

APPENDIX:
WELL DIAGRAM . « .« . . . . .
SHOW EVALUATION REPORTS. . .
PARAMETERS VS. DEPTH . . . .
1.) DAYS DRILLING
2.) ROTATING HOUﬁS
3.) PORE PRESSURE - MUD
4.) Dc EXPONENT

5.) WOB/RPM

DENSITY

6.) HYDRAULIC HORSEPOWER - JET IMPACT

7.) PENETRATION RATE OVERLAY

BIT RECORD « ¢« « ¢ ¢« o o« « o

DRILLING MUD RECORD. . . . .

. . L] . - - .

TWENTY-FIVE FOOT INTERVAL REPORTS. . . . .

ADT LOG * L . - . . - - L] L] L]

. 3 . . . . .




M B R D S DR D R TR B

“—%

J—

B B |

B |

{r" ks T PIImiEe £ T
INTRODUCTION b ad L0 i "‘z“w@wb E;g b

T 02060 19 Jm 3
0OCS-Y-0338-1 was spudded September 23, 1986, by Tenneco 0Oil

r&# &ﬂ

Company. The well was named Phoenix No. 1 and was drilled by
Canadian Marine's Rig SSDC on block no. 284 in Haﬁrison Bay of
the Beaufort Sea, offshore Alaska. The hole was drilled to a
maximum depth of 9,866', 68 days from spud, penetrating more
than the required 100' of economic basement. Testing operations
were initiated 12-4-86, at the completion of wire line log
evaluations. Two zones of interest were tested for production

potential, and the well was plugged and abandoned.

An NL Baroid Logging Systems MWD 2000 Unit was in operétion

from surface to TD providing full mud logging and ADT

services; and in addition, real time data transmission linked with
Tenneco's Data Center in Lafayette, Louisiana. The 2000 Unit

and crew provided assistance in drilling Phoenix No. 1 in
monitoring drilling parameters and gas levels; and in providing
fluid hydraulics information, pore pressure- necessary mud

weight evaluation, and a wide range of geological interpretations

and sampling services.

The following pages of this report are designed to provide
concise historical data of the events that occurred on Phoenix
No. 1, as well as some analysis and recommendations for specific
problems that were experienced during different sections of the

hole. This report consists of three major sections. They




include: an interval summary, a conclusion and recommendation
section, and an appendix section that contains a statistical

analysis of the well.

All of the information in this report was acquired and recorded
by the MWD 2000 Logging Unit at the well site. 1Its sensors are
independent from the rig sensors and may differ from those

reported by the rig contractor.




WELL SUMMARY BY INTERVALS

Interval: 344' to 915'

Days: 16 Average WOB: 15 KLB

Hole Size: 26" Average RPM: 70

No. Bits: 2 Average GPM: 845

Rotating Hours: 12.4 Average SPP: 850 PSI

Deviation: 0° Average ROP: 46 FT/HR

Mud Weight: 8.5 - 9.1 PPG Mud Type: Gel/Benex
Discussion:

Structural casing was set prior to spud and drilling operations
on 0CsS-Y-0338-1 (Phoenix No. 1) began September 23, 1986 at

1:30 a.m. washing out of the 30" conductor pipe set at 344'.

Slow penetration rates were experienced with Bit No. 1, mainly
because of bit "balling'" associated with soft clays found in this
interval. Two 26" bits with 24/32" jets were required to reach
TD of 915°'. The hole was circulated and conditioned prior to
running 20" 133 1lb./ft. casing from the sub-sea well head at

207'. The 20" casing was then cemented in place.

Considerable problems were experienced as a result of this
cementing job, causing the inability to unlatch the 30"
conductor-riser latch. A 24" low pressure riser was installed to
tne well head. Blow out preventers were then nippled up and

tested prior to drilling the 17 1/2" interval.

Lithology of this section included the typical marine sands,

gravels, silts, and clays encountered on the Beaufort Shelf.
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Formations penetrated in this interval include the Gubik and
possibly part of the Sagavanirktok. Pore pressures appeared
normal throughout this section (8.5 to 8.7 ppg). 9.0 ppg mud
weight was the average density used and was more than enough

to compensate for the observed formation pressures.
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Interval: 915' to 3,126

Days: 11 Average WOB: 5/20 KLB

Hole Size: 17 1/2" Average RPM: 85/130

No. Bits: 5 Average GPM: 700

Rotating Hours: 15.3 Average SPP: 2200 PSI

Deviation: .25° Average ROP: 145 FT/HR

Mud Weight: 9.0 PPG Mud Type: Gel/Water
Discussion:

Drilling operations were resumed 10-9-86, by rdnning in the hole
with Bit No. 3, a 17 1/2" bit, and testing the casing to 1000
psi. After drilling out the float collar and shoe, Bit No.73 was
pulled on torque at 1,113'. The bottom hole assembly was
changed and Bit No. 4 was run into the hole. This bit was used
to drill to the intervalVID of 3,126"with good pene;ration ;ates.r
Bottoms were circulated up and a short trip with an additional

circulation was made prior to running electric logs.

At the completion of logging, a wiper trip was performed to
condition the hole to run casing. 13 3/8"~- 72 1b./ft. caéing_was._
run from the well head to 2,875'. When cementing the casing, -
the cement appeared to set up while attempting to displacé,

leaving cement in the 13 3/8" casing.

The well head was then washed out with sea water. The blow

out preventers were nippled down and the 24" riser was replaced
with a 18" high pressure sysﬁem. After nippling up the BOP's
and successfully testing them, a 12 1/4" bit (#5) was picked up |

and run into the hole on 8" drill collars. The cement was
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tagged at 225', Bit No. 5 was used to drill to 371' where it was
pulled on very slow penetration rates. Bit No. 6 was then run
into the hole on a mud motor assembly. This assembly
experienced problems drilling. An additional trip was made with
a junk sub retrieving a piece of the wiper plug. Bit No. 6,
with a mud motor assembly, was again run into the hole and

used to drill to 576'. Because of poor drilling rates, this
assembly was changed to a conventional assembly and Bit No. 7
was run into the hole. This bit was used to drill the remainder

of the cement using sea water as drilling fluid.

Lithologies in this interval consisted of the soft clays, sands,

gravels, and coals found in the two formations that were

penetrated: the Sagavanirktok and part of the Schrader Bluff
(Colville). Pore pressures remained basically normal (8.7 ppg).
9.1 ppg mud weight was used and provided sufficient

overbalance to avoid hole problems.
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Interval: 3,126' to 7,549

Days: 16 Average WOB: 35/50 KLB

Hole Size: 12 1/4" Average RPM: 125

No. Bits: 3 Average GPM: 530/600

Rotating Hours: 82.7 Average SPP: 3000 PSI

Deviation .4° - Average ROP: 53 FT/HR

Mud Weight: 8.8 - 10.8 PPG Mud Type: Lignosulfonate
Discussion:

Bit No. 7 was used to drill out the 13 3/8" fldat collar and shoe.
A formation integrity test of 12.5 ppg equivalent mud weight was
performed at 3,126', 56' below the shoe depth ofA3,080'. Drilling
was continued with Bit No. 7 to 3,244', where the bit and bottom
hole assembly were changed. Bit No. 8 was run into the hole
without problems. Slow penetration rates with high rotary

torque were noted during this bit run at 3,705', 3,845' and
4,005'; probably the result of stabilizers dragging through
coal-sand beds while drilling. Also noted on this run wére
turbulent flow rates around the drill pipe- drill collars and open
hole. A yield point of the mud of 5 to 6 was maintained ﬁo a

depth 5,000'.

Two additional days were needed to repair the rig rotary at
4,740'. Bit No. 9 was then run into the hole and used to drill

to 6,017'. The YP of the mud was raised during this bit run
putting the hole in laminar flow. Drilling was continued with Bit

No. 10 without problems.

The mud weight was increased gradually to 9.5 ppg after
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encountering a slowly increasing pore pressure trend below

6,500' and again raised to 10.0 ppg after a short trip at 7,460'
to counter an increase in shale slough. A high viscosity sweep
was pumped around the hole and drilling was continued to

7,549'. A short trip at this depth revealed significant fill oﬁ
bottom. A high viscosity sweep was pumped and the mud weight

was raised to 10.3 ppg. Another short trip was made with this

mud weight and experienced some fill. The mud weight was then
gradually increased to 10.8 ppg. 50 bbl. of 200+ viscosity mud
was then spotted ocutside of the drill string to condition the hole

in preparation for electric logs.

Three days of rig time were needed to complete logging
operations and included a wiper trip with a reverse circulating
junk basket to clean out the bottom of the hole. 9 5/8", 47

1b./ft. casing was run from the sub-sea wellhead to 7,512°'.

Lithologies of this section consisted of coal stringers, élaystone,
siltstone, shale, sand, and thin layers of volcanic ash (tuff).

The Schrader Bluff, the West Sak, and thé Seabee of the

Colville Group, along with the Torok and part of the Pebble

Shale were penetrated in this interval. A heavy oil show was
noted in the normally pressured sands of the West Sak. Pore
pressures.remained basically normal until encountering a slowly
increasing trend in the Torok Formation below 6,500'. This

trend became more obvious after drilling into the radioactive

zone (HRZ) of the Pebble Shale at 7,300'. A maximum formation
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pressure estimate of 10.0 ppg was made at the bottom of this

interval.

Most of the hole prqblems for this interval occurred while
drilling through the Pebble Shale. This Shale is primarily a firm
to hard dark gray shale that is laminated, very water

susceptible, and slightly pressured. The laminations include

carbonaceous and calcareous materials, and sometimes thin layers

- of volcanic ash. This formation is somewhat unstable in a

water-base mud system and after a period of time, contributes
considerable amounts of shale slough to the hole. Because of
the necessity of running logs and casing as near to bottom as
possible, very little slough could be allowed to fall to bottom.
Additional time was needed to condition the hole. This
procedure included weighting up the mud to provide considerable
overbalance (10.8 ppg) and spotting a very high viscosity pill at
the bottom of the hole to suspend any slough off bottom. .The
logging operations were completed without difficulty, and'only
one minor problem was noted while running casing: 45 bbl. of
mud were lost to the formation while running pipe in the dpen

hole.
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Interval: 7,549' to 9,866

Days: 25 Average WOB: 18/40 KLB

Hole Size: 8 1/2" Average RPM: 70/65

No. Bits: 14 Average GPM: 295

Rotating Hours: 293.9 Average SPP: 1100/1750 PSI

Deviation: .4 to 6.5° Average ROP: 7.9 FT/HR

Mud Weight: 10.8 - 10.2 PPG Mud Type: Lignosulfonate
Discussion:

The 9 5/8" casing was set at 7,512' leaving 37' of 12 1/4" rat
hole below the shoe. This casing was tested to 3000 psi and Bit
No. 11 was run into the hole and used to drill out the float
collar, shoe, and six feet of new hole to 7,555'. A leak-off test
was performed at this depth yielding a fracture pressure
equivalent of 14.0 ppg. This compares to a 16.0+ ppg

calculated weight using the Eaton Method for shales.

After running the 1eakFoff test, Bit No. 11 was used to drill
ahead. Flow rates for this bit run exceeded 475 gpm. and put
all sections of the hole in turbulent flow. The connectibn at
7,587' could not be made without excessive f£ill on bottom. The
flow rate was then reduced to 360 gpm to put the hole in iaminar
flow. After circulating for a short time at the reduced flow
rate, .the hole cleaned up enough to make the connection. A
high viscosity sweep was pumped around the hole after drilling
with Bit No. 11 to a TD of 7,592', to further clean the hole in

preparation for coring.

The following coring operations, from 7,592' to 8,543', included
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14 cores and two standard bit runs (No. 14 & 18). Bit No. 14
was used to drill from 7,714' to 7,730', between Core No. 2 & 3
after tight hole conditions were encountered while pulling core
No. 2 off bottom. Noticeable shale slough occurred at this
depth, as the 12 1/4" hole below the casing was difficult to
clean. Bit No. 18 was used to drill from 8,362' to 8,377'
between Core No. 11 and 12 in preparation for electric logs to
immediately evaluate sands penetrated by this depth. The

amount of formation that was cored totaled 920 feet, of which 907
feet were recovered. This represents a 98% recovery rate and is
quite good considering the formation changes encountered in this'

interval.

At the completion of coring, 11-19-86, Bit No. 21 was run into
the hole and used to drill to 9,075' without problems. The top
of the Lisburne Formation was penetrated on this bit run at
8,720'. Drilling was continued with Bit No. 22 in the Lisburne to
9,160', where a lost circulation zone was encountered. 10.8 rrg
mud weight had been used up to this point to control shale
slough from the section of the Pebble Shale that had not been
covered by casing. Immediately after penetrating the lost
circulation zone, a 60 bbl. Quick Seal pill was pumped into the
hole. The bit was then pulled back inside the 9 5/8" casing and

time was allotted for the Quick Seal to set up.

The bit was then staged into the hole to 7,438' and 9,130'

respectively. The mud weight was reduced to 10.5 ppg while



T TT T T T Y TR T Y Y T M

AL R B e e |

B |

circulating on each stage without losing fluid to the hole.
However, reduced returns were experienced after breaking
circulation on bottom. The mud weight was reduced to 10.4
pPpg. while drilling ahead losing 30~40 bbl./hr. Constant
additions of lost circulation material (LCM) to the mud system
reduced this loss to 20 bbl./hr. Bit No. 22 was pulled out of

the hole at 9,475' without any loss of fluid on the trip out.

Bit No. 23 was also staged in the hole breaking circulation well
inside the casing. and near the shoe. Approximately 20 bbl. of
mud was lost to the hole on the trip in. After reaching bottom
and drilling ahead, a 30-40 bbl./hr. mud loss was again
experienced. Considerable additions of LCM and a reduction of
the mud weight to 10.3 ppg decreased the fluid loss to 15-20
bbl./hr. by 9,525'. A further reduction of mud lost to the hole
was noted after reducing the mud weight to 10.2 ppg at 9;685'.
Fluid lost to the hole was recorded at less than 5 bbl./hr. and
additions of LCM were discontinued. Bit No. 23 was used to
drill to 9,751' where a LCM pill was spotted on bottom and the

bit pulled out of the hole.

Bit No. 24 was then run into the hole and staged at 4,000' and
7000'. This bit was used to drill to TD of the well, 9866°',

recording a mud loss of 10-15 bbl./hr. A considerable change
in deviation was noted on this bit run: from 2° to 6.5°. This
dramatic change in deviation can be attributed to a formation

change at 9,690'. Metamorphic basement was penetrated at this
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depth, which has a much different bedding plane than the

previous formations, and probably exhibits a high degree of dip.

After reaching total depth, 3:20 a.m. 11-29-86, additional
circulating time along with a- short trip were used to condition
the hole in preparation for logging. Logging operations were
continued for three days. The open hole was plugged, 12-3-86,

and flow testing of the well was initiated to evaluate two zones

covered by the 9 5/8" casing.

Lithologies of this interval included a variety of formations: the
Pebble Shale, the Sag River, the Shublik, Formations of the
Sadlerochit Group, a section of the lower Lisburne, a part of the
Endicott Group and pre-Mississippian Basement. O0il and gas

shows were noted in the Sag River, Shublik, and Lisburne
Formations. Production from these formations is difficult to
estimate as permeability and volume in these zones may be low.
Poor shows were recorded in the Ivishak Formation of the
Sadlerochit Group (the primary target for this well) as well as
sands drilled in the Endicott. Basement for this well apﬁeared
to be a good example of the "Argillite", a medium to dark gray

metamorphosed shale.

Pore pressures for this interval displayed a moderately
decreasing trend with depth. An estimate of 9.7 to 9.8 ppg was
made for the Sag River and Shublik Formations. This estimate

was decreased to 9.5 ppg for the Ivishak Sandstone and was
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again reduced to 9.2 ppg for the Lisburne Formation. This
decreasing trend was continuous to TD where formation

pressures for basement should be less than 9.0 ppg. 10.8 ppg
mud weight was used to drill most of the interval and provided
far too much overbalance to drill the lower part of the Lisburne.
The mud weight had to be reduced at 9,160' to 10.4 ppg to
minimize fluid loss to the hole. The weight was gradually
dropped to 10.2 ppg by 9,685'. No adverse effécts were noted
from the upper formations after reducing the mud weight on each

sequence.

The only major hole problem for this interval was associated with
drilling through the lost circulation zone at 9,160'. This zone,
located in the lower part of the Lisburne, was probably a
fractured carbonate with little facture fill. As a result of
penetrating this zone and the continued drilling operations to

TD, over 1000 barrels of mud were lost to thé hole.
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CONCLUSIONS AND RECOMMENDATIONS

The drilling program for OCS-Y-0338-1 was primarily designed

to drill and evaluate sands found in the Ivishak Formation of the
Sadlerochit Group; and as a secondary target, to effectively
penetrate 100 feet of pre-Mississippian basement. These
objectives were reached in 68 days after spudding in the well,
somewhat over the allotted time predicted to drill the hole. All
open-hole logging operations were completed without problems,

and cased-hole testing of the well was begun 12-4-86.

In conclusion, the well program for 0OCS-Y¥-0338-1 was adequate
to complete this project. However, there are basic potential
problems associated with two formations for wells drilled in this
area. The two formations that provided hole problems for this

well were the Pebble Shale and Lisburne Formation.

The basic problems associated with the Pebble Shale is shale
sloughing intc the well bore. Since this shale is a water
sensitive shale, it is doubtful that the slough can be eliminated
with a water base fluid. Control of the shale problem does

appear to improve with an overbalance of mud weight. However,

we believe that there is a time factor also involved where
additional circulating time is needed to wash out this section and
reduce the influence of mechanical factors of fluid velocities.
This concept is supported while drilling Phoenix No. 1 after

reducing the mud weight in the 8 1/2" interval and experiencing




T 1T 7T YT Y Y TTE Y OTTYTOTTYE OTTYOTYEEOTYEOTYOTTEOTTY Y MY Y

no severe affects from the shale exposed below the 9 5/8" shoe.
At any rate, it is highly recommended to make sure all of this
formation is put behind casing before drilling the next zone;

especially for a deviated well.

The main problem associated with the Lisburne, lost circulation,
has been documented for a number of wells drilled on the North
Slope. The Lisburne generally contains a numbér of zones that
are basically fractured carbonates. These zone may have little
or no fracture fill. 1In the event of drilling a zone that is
completely open, the maximum mud weight that can be tolerated
is very close to the formation pressure. For the Prudhoe Bay
Unit, the upper Lisburne (Wahoo) is typically drilled with 9.6
ppg mud weight and sometimes experiences partial returns.

Wells drilled through the lower Lisburne (Alapha) generally have
less permeability and can tolerate slightly higher mud weights.
For OCS-Y-0338-1, only the lower Lisburne was penetrated.

Given the history of wells drilled in this area, we would
recommend a maximum mud weight of 10.0 to 10.2 ppg with

Lisburne exposed.

Another point we would like to address in this report concerns
the hydraulics and mud properties used on Phoenix No. 1. 1In
an effort to reduce the effects of fluid invasion in the upper
part of the 12 1/4" interval, we would recommend a slightly
lower filtrate. Also, the recommendations for mud weights and

yield points for the given intervals should provide sufficient
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overbalance; as well as, good hole cleaning characteristics for

the given interval flow rates. These suggestions are based on

the casing program used on Phoenix No. 1 and should work well

for any future wells drilled in this area.

Recommended Hydraulics

Hole Size 26" 174n 124"
Depth 800 2500 3500
Gallons per Min. 850 750 600

Nozzle Size 18-18-18 16-16-16 13-13-13

Pump Pressure 1600 2500 3000

Recommended Mud Properties

12%!1 8%"
6500 9000
500 350

12-12-12 11-11-11

3000 2300

Depth Mud Weight Yield Point Water Loss
0-900 (20") 9.0 + Spud Mud + Spud Mud
900-3000 (13 3/8") 9.0 12-15 <15
3000-4800 9.0 >8 <12
4800-6500 9.2 >8 <8
6500-7600 (9 5/8") 9.2-10.5 >8 <6
7600-TD 10.0 >10 <6
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PHOENIX NO. 1|

\  BEAUFORT SEA, AK.

TN

/

—CASING PROGRAM -

-LITHOLOGY- -FORMATIONS -

RISER- Well Head set at 206 “]
30" CONDUCTOR set at 344

20" SURFACE CSG.set ot 88!°
WT 133 1b/#t D, 18.73"

13 8" INTERMEDIATE set at 3080
WT. 72 Ib/ft ID.12.347"

95/8" CSG. set at 7512
WT.47 |bAt ID.8.681"

8 I/2" HOLE to TD.

-
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Metamorphic

GBIk DEPTH

SAGAVANIRKTOK 900

COLVILLE GP- 2750
(Schrader Bluff)

WEST SAK 4650
SEABEE 4700

TOROK /NANUSHUK

PEBBLE SHALE 7050

HRZ 7330

G RIVER 7695
gﬁUBLI K 7800
IVISHAK 8080
LISBURNE 8720

ENDICOTT GP 9175

'BASEMENT 9690
T 9866
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This section of the report contains copies of Show Evaluation
Reports for OCS-Y-0338-1. These reports are based on
chromatograph evaluations of gases developed from mud samples
injected into Baroid's Steam Still apparatus. They are not
always included in the well report analysis because of restricted
information requirements on wildcat wells. They do offer some
insight on fluid content on potential producing zones of good
permeébility. However, they are often inadequate on tight zones

or when mud samples are taken while coring.
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PLOT 1- Hot wire

r REMARKS
l PLOT 2- Steam still

i

[* NEW ORDERS

I

: r CALLED (N BY ___J. Patton
TALKED TO
' paTE 11/7/86 Timg 11300 AM X PM_

r BAROID ppm LOG
SHOW EVALUATION REPORT
r HYDROCARBON RATIOS
COMPANY TENNECO OIL CO. [N} C Ci Ci
r WELL PHOENIX _ NO. | 200 Ca Cs Ca 84
LOCATION ___BEAUFORT SEA, AK, woftH L 1{
FORMATION __SAG RIVER s ' } id]
- 411 REURREEREE EH
r DEPTH 7694 - 7701 aoo;h r* 1l e POt ]
PROBABLE PRODUCTION _INCONCLUSIVE Whnudiddd L T
r EEERE ARRAaARARE RENARRERNR T
| HLL ]
MUD ANALYSIS 100 | | ahiE !
N . >
r |BACKGROUND|  NET INCREASE ! ;
PLOT 1 PLOT 2 80 - s
r pepTHZLOl]pepTHI7O2] 4o} i+ -
METHANE=ppm C 500 3000 2100 30 G A3 » X
ETHANE—ppm Cy 50 150 200 THHUHAT T }
20} 4
r PROPANE—ppmC3 100 350 S =T T
BUTANE —ppm C 4 500 L 1
r PENTANES-ppmCes 300 10 us
METHANE Yo — UNITS X 5 50 35 S N
. A
r TOTAL % _umrsX 5 f ¥ g s> <ERE KA
| _CHLORIDES 3700 3700 3700 N IRERE * EEn SN AZAPRAES ﬁ
: 441 |- BARRERS hdd
r DRILLING RATE:  FT/HRX. MIN/FT _ I I THLE
FROM 8 ____ 1015 RISREA RANESHRALA THAS, Hoier
[ LiTHoLo6v_2% SS-1t gy, itbrn,f grw srid,tr glaus, 'Ei!rﬂ?fw"fm! xasdeay keeaasaay Il
dul yel fior, miky yel halo ct, 10% SLTST-It gybrn, sft H {f TIT { TR BT
! USE ONLY GAS INCREASE OVER BACKGROUND .
r dul gid flor, miky yel halo ct Citee M Ca* M Cqr M Cost M
} Ces ™M
Cy/Ca* C/Cy* Ci/Cq® Ci/Cg 4*

PLOT RATIOS ON LINES INDICATED.

. EVALUATE SECTION FOR PROBABLE PRODUCTION

AS INDICATED BY THE PLOTTED CURVE WITHIN
THE FOLLOWING LIMITS:

0. PRODUCTIVE DRY GAS ZONES MAY SHOW
ONLY C; BUT ABNORMALLY HIGH Cj ONLY
SHOWS ARE USUALLY INDICATIVE OF
SALT WATER.

b. IF THE C,/C, RATIO FALLS LOW IN THE OIL
SECTION AND THE C,/C4 RATIO FALLS HIGH

IN THE GAS SECTION THE ZONE IS
PROBABLY NONPRODUCTIVE,

c. |F ANY RATIO (C,/Cs EXCEPTED IF OIL MUD
13 USED) 1S LOWER THAN A PRECEDING
RATIO THE ZONE 1S PROBABLY
NONPRODUC TIVE. FOR EXAMPLE, IF Cy/C,
IS LESS THAN C;/Cy THE ZONE IS
PROBABLY WET.

d. THE RATIOS MAY NOT BE ODEFINITIVE
FOR TIGHT, LOW PERMEABILITY ZONES.

A.ﬁ l. 87
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BAROID ppm LOG

SHOW EVALUATION REPORT

HYDROCARBON RATIOS

REMARKS _High ratios suggest gas/gas condensate

situation _however lithology may limit

production.

NEW ORDERS

CALLED IN BY W. ANDERSON

TALKED TO F_WALLES
paTE IV 7/86

—— kA PA

18:30

TIME AM —PM X

COMPANY TENNECO Ol CO. [ Ci Ci Ci
WELL PHOENIX NO. | 200 Ca Cs Ca Cs4
LOCATION __ BEAUFORT SEA, AK sool L Y sani IRR)
FORMATION . — SAG RIVER A AR T
DEPTH 7715~ 7730 % .Jh_r IREENESHES H S : _‘-LA EAR .
PROBABLE PRODUCTION _GAS CONDENSATE & i Tk ddihde: L
HIGH GRAVITY OIL T AT R TR takann 18
: 14 -
MUD ANALYSIS 100 o :
4 80} 4
[BACKGROUND|  NET INCREASE 7 "
PLOT PLOT 2 50 ] H
DEPTH ZZ2Q lpEPTH I L2D a0} -
g $ ;- - -
METHANE - ppm €y 1000 17223 18267 L T Tt
ETHANE~ppm Co 150 1320 1533 T R
b | T L EE GIYE[
PROPANE—ppm € — 1109 1381 THLHE e e :
BUTANE=ppm Ca — 1104 1267 Cesunnas AT
=TT LRI
PENYANES~-ppm(as —_— 924 1965 10
METHANE % - unTs X 0 1050 1042 s
TOTAL % _umrs Xl L 1528 1498 :I T_j
CHLORIDES 3900 3600 by 11 1+
o +1 ?.-:L,L )_,5..;..:..
DRILLING RATE: FT/HRX. MIN/FT _ | RN RN ANGS SERSEHEY IRUEASERED H
FROM_94  t0_137 MIRRE] RARARERANA IRETRRGHAR SARHESL Y o
LITHOLOGY_SS-! gy, i, s+p, vigr md, w s “‘"Tm{ﬁ*?dt"’ﬂrv':'r__'-'--_' HEREATHT
R I 155 O 10 0 S N RN EEENN gEH 1413 H
qiz‘ g'quc‘ sl calc‘, fri’ ccrb1 no f'or) 14y {». J .J... L. “ [ 75 T G G A O By B IS S I B By B ,L .
77 USE ONLY GAS INCREASE OVER BACKGROUND | .
fish bri yel ct Gt M Ca* M Cq* M Coq4r M
Cs® M
Ci/Co? Ci/Cs® Ci/Ca’_ Ci/Cg4*

. PLOT RATIOS ON LINES INDICATED.
2. EVALUATE SECTION FOR PROBABLE PRODUCTION

AS INDICATED 8Y THE PLOTTED CURVE WITHIN
THE FOLLOWING LIMITS: :

0. PRODUCTIVE DRY GAS ZONES MAY SHOW
ONLY C; BUT ABNORMALLY HIGH C; ONLY
SHOWS ARE USUALLY INDICATIVE OF
SALT WATER.®

b. IF THE C,/C, RATIO FALLS LOW IN THE ow
SECTION AND THE C,/Cq RATIO FALLS HIGH

IN THE GAS SECTION THE ZONE IS
PROBABLY NONPRODUCTIVE.

¢. IF ANY RATIO (C,/C; EXCEPTED IF OiL MUD
IS USED) IS LOWER' THAN A PRECEDING
RATIO THE ZONE IS PROBABLY
NONPRODUC TIVE. FOR EXAMPLE, IF C,/Cy
IS LESS THAN C,/C; THE ZONE IS
PROBABLY WET.

d. THE RATIOS MAY NOT BE DEFINITIVE
FOR TIGHT, LOW PERMEABILITY ZONES.

}12-15-67




BAROID ppm LOG

SHOW EVALUATION REPORT

COMPANY ___TENNECO OIL co.

HYDROCARBON RATIOS

C L e o
WELL PHOENIX NO. | 500 Ca Cs Cs 113
LOCATION ____BEAUFORT SEA, AK et SR80 ! I
. 44 L
FORMATION __SAG RIVER s il
DEPTH 7740- 7758 1 1T i
} 200} T i
PROBABLE PRODUCTION _HIGH GRAVITY OIL f,'_‘*’f"_"*?‘ RERS '
SR RREgAl i
MUD ANALYSIS 100 Bt
:0 [
BACKGROUND] NET INCREASE 7 megN
PLOT ! PLOT 2 80 1 H
pepTH I74Q|pePTH ZI58 aof WA -
METHANE - ppm C4 500 22900 18000 30 N T
ETHANE—~ppm Cy 100 1600 1700 B I RRARARR D dEc i LT '
PROPANE—PPMCy | 200 1100 1100 JRR DRRRG=25E 25 enzdd L
BUTANE —ppm Ca 300 900 900 TR T |
PENTANE+-ppmCss 700 ' 900 700 o} 1
NETHANE % umTs ] 279, 83% 80 % :F
TOTAL % _umrsX 163 147 :I H
CHLORIDES 3600 3600 . | | 1
DRILLING RATE:  FT/HRX MIN/FT _ ’r AN} EEEENNZERY RARNREREN) TEH
FROM.33 Avg 1o __= AR RRAERESARINARARSHG IARTUACHRIEECH B
‘ . B AT E A U P L
LITHOLOGY SS-it-m brn, vi-f gr, w Sﬁd, ff', ';Tﬂﬂfﬁﬂ)ffﬁﬂ T T: :E-._:.j:. | 'r‘
calc cmt, vis g, no flor, fast strmg yel-wh ct JEER “ AL B
. R ' USE ONLY GAS INCREASE OVER BACKGROUND
Poor_sample quality while coring G, : Cse M Cqt M Coyt M
ct' -
Ci/Cetl4 Ci/Ca* 21 C1/C42 25 Ci/Cat25

REMARXS Plot indicates high gravity oil-gas. No

flor _with good cut often indicates heavy oil.

Vis ¢ increase HCL. .

NEW ORDERS

CALLED IN BY _J. PATTON

TALKED TO F_WALLES

DATE _lI/8/86 Timeg 10:00 AMX_PM_
BR- 20615

PLOT RATIOS ON LINES INDICATED.

. EVALUATE SECTION FOR PROBABLE PRODUCTION
AS INDICATED BY THE PLOTTED CURVE WITHIN
THE FOLLOWING LIMITS: :

0. PRODUCTIVE DRY GAS ZONES MAY SHOW
ONLY C; BUT ABNORMALLY HIGH Cy ONLY
SHOWS ARE USUALLY INDICATIVE OF
SALT WATER. :

b. IF THE C,/C, RATIO FALLS LOW IN THE OIL
SECTION AND THE C,/C4 RATIO FALLS HIGH

IN THE GAS SECTION THE ZONE IS
PROBABLY NONPRODUCTIVE,

c. IF ANY RATIO (C,/C; EXCEPTED IF OIL MUD
IS USED) 1S LOWER THAN A PRECEDING
RATIO THE ZONE IS PROBABLY
NONPRODUC TIVE, FOR EXAMPLE, IF C,/Cq
IS LESS THAN C,/C, THE ZONE IS
PROBABLY WET.

d. THE RATIOS MAY NOT BE OEFINITIVE ‘
FOR TIGHT, LOW PERMEABILITY ZONES.

- 12-15-87




BAROID ppm LOG |
SHOW EVALUATION REPORT

HYDROCARBON RATIOS

COMPANY TENNECO OIL CO. [ Ci Ci Ci
WELL PHOENIX NO. | 200 Ca Cs Cae Css
LOCATION BEAUFORT SEA. AK eoob L1 : il
FORMATION SAG RIVER
DEPTH 7786 ~7804 int Aananauaneiatincanct lani !
. - 200} SENSARRE IERUNE T
PROBABLE PRODUCTION Mod - High Gravity Oil W“ TN L
' ] RENSE ARRNERE | i
MUD ANALYSIS B REEHN ARRRARRREE Pl :
i ' :
BACKGROUND| NET INCREASE 7 Jali
PLOT ¢ PLOT 2 80 HHH
pEPTH LI86 [peptHIBO4 |  aof i T LLL
METHANE - ppm C; 750 |3750 10250 30 3 : - A T ::'4. : * '
PROPANE—ppm C3 300 850 800 WL Ly T ot [2
BUTANE—pPmCs | 500 500 700 T E
PENTANE+-ppmCas 800 500 700 0 Cr L -
METHANE %X UnTs_ 20% 82% 76% : ::
TOTAL  %_uvwrsX “T75 - 60 :I - 1
CHLORIDES 3700 3700 o IERES ] I ]
DRILLING RATE:  FT/HRX. MIN/FT _ i FRGNT BAERANERNN RANERARA IpRarH
FROM _25 avg 1o _I5 avg R IEEERRRARRRANEA RRRATE0CE IARRARERSY INE
IRINRORERGARE RRRRETAEE] IRdaqazda (R0l
LITHOLOGY _SS-lt-mbrn, vfgr, w srtd, fri, i WtﬁTr{qmmTv{ R TR
N o 4444141 e VR O D% N O Y % | Y S A1 004}
cale, wvis ¢, flor, f - . SANEREENS EONNENBNG NN yRSNENTERE JUEL
. : e ast s"'mg ye' wh ct ! USE ONLY GAS INCREASE OVER BACKGROUND
Cit M C;'_ M Cqt M Csy* M

Ca* M _ , -
Ci/Car 1l Ci/C3* 16 Ci/Ca227. Ci/Csa227

REMARKS _Pot_indicates high gravity oil. No flor

with good cut indicates heavy oil. ). PLOT RATIOS ON LINES INDICATED.

® LIS SECTON £ POBABLE ronicroy
. . . S INDI 0 BY THE PLOT
Vis g increases with HCL. THE FOLLOWING LIMITS:

0. PRODUCTIVE DRY GAS ZONES MAY SHOW
ONLY C, BUT ABNORMALLY HIGH C; ONLY

NEW ORDERS SHOWS ARE USUALLY INDICATIVE OF
SALT WATER. »

b, IF THE C,/C, RATIO FALLS LOW IN THE OIL
SECTION AND THE C,/Cq RATIO FALLS HIGH

IN THE GAS SECTION THE ZONE (S
PROBABLY NONPRODUCTIVE.

¢. IF ANY RATIO (C,/Cy EXCEPTED IF OIL MUD

' . PX 1S USED) 1S LOWER THAN A PRECEDING

CALLED IN BY J. PATTON RATIO THE ZONE IS PROBABLY
Nougnooucnvc_c FQtRH EEXZAOI:ELE'I.S IF C,/Cq
S WALL IS LESS THAN C,/Cs
TALKED TO F_WALLES PROBABLY WET.
: d. THE RATIOS MAY NOT BE DEFINITIVE

pate !I/B/86 Time 1H00  amXem_ FOR TIGHT, LOW PERMEABILITY ZONES.
D SALC .

12-15-67




DRILLING RATE:
FROM 20 _____ t0.30_ __

FT/HRX. MIN/JFT _

r LITHOLOGY _SS-1t brn, clr, qy, vf-fdg p srid, sb md,

v. calc, tr glauc, 1t yel flor, wh strmg ct

T

REMARKS ._Appears ftight.

Probable med - heavy

T

gravity

oil present. Product is doubtful.

r report. _

————Samples from cored interval too poor for conclusive

r NEW ORDERS

]

: r CALLED IN BY .__J. PATTON

TALKED TO F.__WALLES
!' DATE _11/9/86 TiIme O30 amX.Pm_
BR- 20615

\
2. EVALUATE SECTION FOR PROBABLE PRODUCTION

. f 0

HYOROCARBON RATIOS
C
Cs +

i . 1 .
o HEH

i (TR Y
Ca Ca Cs

Lanen mn
: 1

r BAROID ppm LOG
SHOW EVALUATION REPORT

r COMPANY TENNECO OIL CO.

WELL PHOENIX_NO. |
[ Location __BEAUFORT sta, ax

FORMATION ___— SHUBLIK
r DEPTH 7860

PROBABLE PRODUCTION
r MUD ANALYSIS
r BACKGROUND] NET INCREASE

PLOT I PLOT 2
pepTH 1860 oepTH

r METHANE~ ppm C, 600 15700

ETHANE—~pP™ Cq 250 1850
r PROPANE—~ppm C 400 1200

BUTANE —ppm Cq 600 1200
r PENTANES-ppmCes 800 1400

METHANE % - UNITS_

TOTAL %_umrs¥l 20 77
r CHLORIDES 3800 3600

80 .
40} d T -
3. . - - ; -
i TR
R TR
20} —-1- : .ot -
T AT
HI A s
s TR
[+] A e
7
. 14
8 i ..j L 44
4 J—N'ﬂ.' DN H

N B O o e QO I s o0 B U 5% % A5 1h vy 8 N

Tlﬂ;rhm"’rv HEH HEREATH LT
ee o 81 .',_“.L.y:Lﬁ: ASSANSRAaN IR aand g fu )
! USE ONLY OAS INCREASE OVER BACKGROUND
€1+ J4]00 M C3: 800 M C4= 600 M Cs4: 600 M
Ce*J600 M .
Ci/Cet O C/C3tiB  C/Catl2 . Ci/Cs42l0

]
PLOT RATIOS ON LINES INDICATED.

AS INDICATED BY THE PLOTTED CURVE WITHIN
THE FOLLOWING LIMITS:

0. PRODUCTIVE DRY GAS ZONES MAY SHOW

" ONLY C; BUT ABNORMALLY HIGH C; ONLY
SHOWS ARE USUALLY INDICATIVE OF
SALT WATER.

b. IF THE C,/C, RATIO FALLS LOW IN THE OIL
SECTION AND THE C,/C4 RATIO FALLS HIGH

IN THE GAS SECTION THE ZONE (S
PROBABLY NONPRODUCTIVE,

¢. IF ANY RATIO {C,/Cq EXCEPTED IF OIL MUD
IS USED) IS LOWER THAN A PRECEDING
RATIO THE ZONE IS PROBABLY
NONPRODUC TIVE. FOR EXAMPLE, IF C,/Cq
IS LESS THAN C,/Cs THE ZONE IS
PROBABLY WET.

d. THE RATIOS MAY NOT B8E OEFINITIVE
FOR TIGHT, LOW PERMEABILITY ZONES.

{2-15-87




BAROID ppm LOG

SHOW EVALUATION REPORT

COMPANY __Tenneco Oil Co,
WELL Phoenix No, |
LOCATION _Beaufort Sea
FORMATION _SHUBLIK
DEPTH 7965
PROBABLE PRODUCTION Med, GravityQil

MUD ANALYSIS

BACKGROUN NET INCREASE
PLOT ! PLOT 2
DEPTH TED|DEPTH .

METHANE =~ ppm € 1200 8300
ETHANE—pPm Cy 75 820
PROPANE—~ppmCy —-L E

BUTANE —ppm C o — 550
PENTANES-ppm(Ces - 950

METHANE % - UNITS. - -

TOTAL  %Lumrs.. W5 % 52%
CHLORIDES 3300 ’

FT/HRX. MIN/FT —
10 5

DRILLING RATE:
FROM 3

LITHOLOGY _LS-dkgy, gy, micro xin, mas, hd

REMARKS ._lnterval occured durind coring. Probable

med gravity oil, Zone probably too tight for

production.

NEW ORDERS

CALLED IN 8Y __J Patton
at=1ol %
oaTe _1O/11/86 _ 7 )megQ28:00  amXPM_.

BR- 20615

HYDROCARBON RATIOS

Ca Cs Ca Css
soo )
T1
400 4]
3
4 - 1.._.; L
zoo.~ﬁ‘*% o H
RHENE RRROOR i !
. SRENEE [
Wil -
100
90 i
8 L
7 b
80 T 1 B
4o} L L
RSt -
30
.L_., 314 . L - -j‘ 143430
to .t
] [NEIRNERRAYRERE.
44 —»-43-.."::_' : i ] 1)
g P PR
9 inE - -
®
s
s ] 4. -4+ -
T+ T 1l
sSHH e e
IRt aEaEaaneatnaEaneacy RRRaRERER I
| ImoNp Ragtemve HEH R
T A { AENaaN JuadayuyR jup

USE ONLY GAS INCREASE OVER BACKGROUND

Ct 7100 M C3:.630 M Co=. 550 M C54:250'M
Cer 745 M ) i -
Ci/Ce?JO  C/Cst ]  C/Catl3 . Ci/Csat8

1. PLOT RATIOS ON LINES INDICATED.

. EVALUATE SECTION FOR PROBABLE PRODUCTION

AS INDICATED BY THE PLOTTED CURVE WITHIN
THE FOLLOWING LIMITS: ‘

a. PRODUCTIVE DRY GAS ZONES MAY SHOW

ONLY Cy BUT ABNORMALLY HIGH C; ONLY
SHOWS ARE USUALLY INDICATIVE OF
SALT WATER.

IF THE C,/Cq RATIO FALLS LOW IN THE OIL
SECTION AND THE C,/C, RATIO FALLS HIGH

IN THE GAS SECTION THE ZONE IS
PROBABLY NONPRODUCTIVE,

. IF ANY RATIO (C,/Cq EXCEPTED IF OIL MUD
1S USED) 1S LOWER THAN A PRECEDING
RATIO THE ZONE IS PROBABLY
NONPRODUC TIVE. FOR EXAMPLE, IF C,/C4
IS LESS THAN C,/C; THE ZONE IS
PROBABLY WET.

d. THE RATIOS MAY NOT BE OEFINITIVE

FOR TIGHT, LOW PERMEABILITY ZONES.

12-15-87




BAROID ppm LOG
SHOW EVALUATION REPORT

HYDROCARBON RATIOS

REMARKS Interval depth occurred while coring.

Probable gas and high gravity oil. Zone

appears tight, no penmeability.

NEW ORDERS

CALLED N BY __W. ANDERSON

TALKED ToO F_WALLES

11/10/86

DATE Timg 2300

RR. AMAY S

AM _PMX.

i
2.

COMPANY TENNECO O, CO (o] G C Ci
WELL PHOENIX NO. | s00 Ce 'Cs Ca Css
LOCATION __BEAUFORT SEA, AK ol HHH _]ﬁ
FORMATION ___— SHUBLIK s ‘ ]
DEPTH 7995 T T "F‘F* Tt
| GAS + ' | u'ﬁ* 4 HH i
PROBABLE PRODUCTION .GAS + HIGH GRAVITY Ol LIV Ml l
T SUSCRERER +
MUD ANALYSIS ool L L
% 1l
TBACKGROUND]  NET INCREASE 7 ]
PLOT | PLOT 2 so . T
pepTH 7995 pEPTH . ao} L .
METHANE - ppm C, 1800 98300 %0 A BERSAEE |
ETHANE=ppm Co 100 7700 . T TR T
PROPANE—ppmC3 5800 ] .ﬁ.ié? L= TR TN | ‘
BUTANE —ppm C4 5650 il ‘%aw' HH. N ]
PENYANES=ppmCas 9650 0
METHANE % — UNITS_ :
TOTAL % _umirsX 1280- ¢ ; ‘
CHLORIDES 3300 T H] 11 {- il
1] L i : .
DRILLING RATE: FT/HRX. MIN/FT 3,‘1;' VA IRESEEN IERnaERRY HEN
FROM__5 To _8 NIAEEA RS ARNRANG RRESRARHEA IRk .
: ERRERERZ RN ARRARSEEEN IRaESs2aal JAN
LITHOLOGY _SLIST-Hgy. gy, v cale, arg ip, tal 'ﬂ'ﬁrddpw:m R R
u;yel flOl’l fh? It yel ot ’ ",'t RRRSANEN R { 1YL lji JITI3 1 E T

USE ONLY GAS INCREASE OVER BACKGROUND

€1:97000M C3:S800M C4: 5650 M Cs+:2050M
Ce* 7600 M ’

Ci/C2013 . C/Cs0l7

Ci/Coatll

Ci/Ce?|T

PLOT RATIOS ON LINES INDICATED.

EVALUATE SECTION FOR PROBABLE: PRODUCfION
AS INDICATED BY THE PLOTTED CURVE WITHIN
THE FOLLOWING LIMITS:

d.

. \F ANY RATIO (C

'PRODUCTIVE DRY GAS ZONES MAY SHOW
ONLY C; BUT ABNORMALLY HIGH C, ONLY
SHOWS ARE USUALLY INDICATIVE OF
SALT WATER.

. IF THE C,/Cq RATIO FALLS LOW IN THE OiL

SECTION AND THE C,/C4 RATIO FALLS HIGH

IN THE GAS SECTION THE ZONE IS
PROBABLY NONPRODUCTIVE,

/Cy EXCEPTED IF OIL MUD
IS USED) 1S LOWER THAN A PRECEDING
RATIO THE ZONE |S PROBABLY
NONPRODUC TIVE. FOR EXAMPLE, IF C\/Cy
IS LESS THAN C,7Cs THE ZONE 1S
PROBABLY WET, -

THE RATIOS MAY NOT BE DEFINITIVE
FOR TIGHT, LOW PERMEABILITY ZONES.

© o 12-15-87




r BAROID ppm LOG ‘
SHOW EVALUATION REPORT _
HYDROCARBON RATIOS
r COMPANY TE NNE_CO OIL __CO, 9_! .g_.. ' C _C_!
WELL PHOENIX NO. | 200 Ca Cs Ca Css
r LOCATION . BEAUFORT SEA, AK JO 15251 RRRARRRSRT RRARAN] ;L
FORMATION _SHUBLIK sool LA L | i
r DEPTH 80138 8020 : Ui S HET -
! 200119 T - -
PROBABLE PRODUCTION J’“’!‘ ot HTLE R
HEN R ot
r MUD ANALYSIS 100 LRI
90 |-
N . -
F‘ BACKGROUND] NET INCREASE ! "
PLOT !  PLOT 2 8o i : i
pepTH BOLI3 |pepTH 80201 40 pRiny ]
!' METHANE - ppm C 195 9328 7426 | T
| ETHANE=ppm €, 65 735 655 T T TR EE T -
201 1 -
BUTANE ~ppm Cq 140 811 725 - :_-:_:"" *:;5:‘-‘-_
r PENTANE+=ppmCas 305 1665 730 'g}- A1 ; T " Je)
m— N
METHANE %X uNTs-| 01959, | 933% | .74% | NI
- | TOTAL %xuwrs].26% 2.27% 1.71% ¢ . B 3"
r CHLORIDES et HHE IR
: ..._..L.. i ._}. ..:.l.i.‘;..
DRILLING RATE: FT/HRX MIN/FT . > ; FEEELE «%aLL»LLbij. :
. 1 ..j -f i - - .y <»<Lj: .
LITHOLOGY_SLTST-m-dk brn, arg, calc WTlﬂPrc%iﬁ)'Tv AT HHT
LS"Wh,fn, moﬂ, sh‘y, Gl’g ) '.""1. ERRNERNARS N .‘tﬁ: - .1_7; SHINNUNESERN N
. ! USE ONLY GAS INCREASE OVER BACKGROUND
r Cit M C3* M Cq: M Csy® M
- Ce® ™ ‘
Ci/Cat Ci/Cyt Ci/Cq®__ Cy/Ca 4"

REMARKS

V du! gld flor, m sirmg wh ct

Minor oil on shakers at 8020';yelflof

NEW ORDERS

rcm.Lgo iIN BY Sheperd/ Leschen

 TALKED To F._Wailes

rDATE 11/11/86 TIME 04:00 AM 2 PM—
BR- 30615

PLOT RATIOS ON LINES {NDICATED.

. EVALUATE SECTION FOR PROBABLE PRODUCTION

AS INDICATED BY THE PLOTTED CURVE WITHIN
THE FOLLOWING LIMITS:

o. PRODUCTIVE DRY GAS ZONES MAY SHOW
ONLY C; BUT ABNORMALLY HIGH C; ONLY
SHOWS ARE USUALLY INDICATIVE OF
SALT WATER.

b. IF THE C,/C, RATIO FALLS LOW IN THE OIL
SECTION AND THE C,/C, RATIO FALLS HIGH

IN THE GAS SECTION THE 2ONE IS
PROBABLY NONPRODUCTIVE.

c. IF ANY RATIO (C,/C¢ EXCEPTED IF OIL MUD
I3 USED) IS LOWER THAN A PRECEDING
RATIO THE ZONE 1S PROBABLY
NONPRODUC TIVE. FOR EXAMPLE, IF C,/C,
IS LESS THAN C,/C; THE ZONE 1S
PROBABLY WET.

d. THE RATIOS MAY NOT BE DEFINITIVE
FOR TIGHT, LOW PERMEABILITY ZONES.

12-15-67




BAROID ppm LOG

r SHOW EVALUATION REPORT
r » | HYDROCARBON RATIOS
COMPANY TENNECO OIL CO. Ci [o]] -g—. C
WELL PHOENIX _ NO. | L Cs Ce Cos
[ Locarion __BEAUFORT sk, ax, e T T AT mm
FORMATION ___|VISHAK sool L H-HHHHHH- (RNRRRARER IS
r DEPTH 8082/8093/8103 ;‘ g aistiaianand inenantn iali
PROBABLE PRODUCTION __WATER 1l &T‘ T T Y Hi |
, hetd dEsuanadas danssaaRn INRRRRRARA I
r MUD ANALYSIS ool i Eagk! -
. H: T
r [BACKGROUND|  NET INCREASE ! n
| E‘{fr‘,‘& PLOT | PLOT 2 8o R R H
808%“""35&3 pepTHBIO3 | ao} i i 1NN ]
. 3 -1t 44 S ERa=CS )
r METHANE-ppm €y }110 _ |7627] 3285 3640 wof 1443 T -
_ETHANE-ppm €y | — | 668] 358 280 T AT R LN
; 2o} : ——r
r PROPANE-ppmCs | 86 |402]| 227 154 T et P B
BuTANE=ppm Cs 181 | 379] 204 119 TP TTHHH TN
[" [perane:-pomen [650 | 776] 479 862 ohH A NN B0l
%_lm - . ; H
METHANE s | Nl
r TOTAL % ._uwmrs X 1156 79 95 :[ T\ f
1 T 1]
CHLORIDES 3400 |2000 2000 2000 : 11V igih3'
.T—q .' - - : ;' i : § B 4 N
™ DRILLING RATE:  FT/HRX MIN/FT N (HT] JEEERNZER JROANERRAN IRRRRSNNRATIN)
FROM 7 70 __36 (8080-8123) M IANE RARASERARA TRRERRLY: 1 1
| r LITHOLOG Y Core_interval. See geologist' description. 'jTW{;H?}dnucLuﬁ T"'Z'ﬁ"""{;f:" iR
AARuAREud RERARNNNER NN RN E RN AR
X ' o TR % IS N Y [ 0% % SN Y AV At Rp S O - j~4-4 4
! USE ONLY GAS INCREASE OVER BACKGROUND
r Ci M C3 M Cqt MCsst___M
- cl.._____.M . ' ) -
Ci/Ca® Cy/Cs* Ci/Cqt Ci/Cg 4°*
REMARKS ep drop in C ratio

. PLOT RATIOS ON LINES INDICATED.

2. EVALUATE SECTION FOR PROBABLE PRODUCTION
AS INDICATED BY THE PLOTTED CURVE WITHIN
THE FOLLOWING LIMITS:

0. PRODUCTIVE DRY GAS ZONES MAY SHOW
ONLY C; BUT ABNORMALLY HIGH C; ONLY
SHOWS ARE USUALLY INDICATIVE OF
SALT WATER. ‘

. IF THE C,/C, RATIO FALLS LOW IN THE OIL
SECTION AND THE C,/C4 RATIO FALLS HIGH

IN THE GAS SECTION THE ZONE IS
PROBABLY NONPRODUCTIVE,

¢. IF ANY RATIO (C,/C¢ EXCEPTED IF OIL MUD
I3 USED) 1S LOWER THAN A PRECEDING
RATIO THE ZONE 1S PROBABLY

. |

formation appears wet Also note decrease in chlorides.

NEW ORDERS

CALLED (N BY ._Sheperd/Leschen
TALKED TO — - WALLES

rDA'TE 11/12/86 TIME 8:30 AM X PM_
BR- 20615

o

NONPRODUC TIVE. FOR EXAMPLE, IF C/Cqy
IS LESS THAN C;/C; THE ZONE 1S
PROBABLY WET.

d. THE RATIOS MAY NOT BE OEFINITIVE
FOR TIGHT, LOW PERMEABILITY ZONES.

12-15-67




BAROID ppm LOG
SHOW EVALUATION REPORT

HYDROCARBON RATIOS

r COMPANY TENNECO_ _Olt _CO, Ci C C G
WELL PHOENIX NO, | 500 Ca I Cs rC4 Ces
r LOCATION — _BEAUFORT SEA, AK “:[ a1 HRNRREREERAS !
FORMATION __LVISHAK sl LI+ i
r DEPTH 8300 i 1117 ¥
PROBABLE PRODUCTION _WATER 1 ﬂ*m% aEeeEanagn | |
r MUD ANALYSIS 100 1l T
Hf: ik
r [eackeroUND]  NET INCREASE ! unl
‘ PLOT I PLOT 2 80 - T
oepTH 8300|pEPTH ao} :
r METHANE - ppm C 750 1550 30§71 “T SARSAEE I
ETHANE—ppm C¢ 65 145 11 TEHERL
2o} ; =g
r PROPANE—pom C3 170 L EL 1 e T
| suTANE—ppm C 210 HITH i
r PENTANES=ppmCas 420 19 a= =e 5
METHANE % — UNITS_ | T s
TOTAL % _uwmteX 53 ﬂ N
r CHLORIDES 3000 ] - \j
Ht HH T SERUGE RN
DRILLING RATE:  FT/HRX. MIN/FT_ i [HAN] JEERNERAN NANNERAE] [pacRIRNNI
FROM 26 To _64 AL R
™ LITHOLOGY SS-m-crsgn gtz+cht as Ise grs far ss 'TTU’ﬁ_Frﬁ"”“V.  18gEs 1
cmt, dk gy sh, tr rd sh, dul gid flor, flash-strmg miky yel ct, i IE! -'-H-"'-"-?;f : 1 jeass8 1Eg=s8anlR 150!

r gd brn resid ring

REMARKS

I

NEW ORDERS

CALLED N BY _Sheperd/Leschen

TALKED To — - Walles
roua 1/14/86 TIME AM _PM_
BR- 30615

! USE ONLY GAS INCREASE OVER BACKGROUND

Cre M Cat M Cq® M Cayt M
Ce* M ‘ g
Ci/Ca? Ci/Cst Ci/Cq" Ci/Cs 4t

{. PLOT RATIOS ON LINES INDICATED.
2. EVALUATE SECTION FOR PROBABLE PRODUCTION

AS INDICATED BY THE PLOTTED CURVE WITHIN
THE FOLLOWING LIMITS:

0. PRODUCTIVE DRY GAS ZONES MAY SHOW
ONLY C, BUT ABNORMALLY HIGH Cy ONLY
SHOWS ARE USUALLY INDICATIVE OF
SALT WATER.

b. IF THE C,/C, RATIO FALLS LOW IN THE oiL
SECTION AND THE C,/C4 RATIO FALLS HIGH

IN THE GAS SECTION THE ZONE IS
PROBABLY NONPRODUCTIVE.

c. IF ANY RATIO (C,/C; EXCEPTED IF OIL MUD
13 USED) 1S LOWER THAN A PRECEDING
RATIO THE ZONE IS PROBABLY
NONPRODUC TIVE, FOR EXAMPLE, IF C,/Cy
IS LESS THAN C,/C; THE ZONE IS
PROBABLY WET.

d. THE RATIOS MAY NOT BE OEFINITIVE
FOR TIGHT, LOW PERMEABILITY ZONES.

12-19-87




) BAROID ppm LOG
SHOW EVALUATION REPORT

HYDROCARBON RATIOS

[
r COMPANY TENNECO OIL _CO. (of] C C Ci
WELL PHOENIX __ NO. | "o C: ‘ Cs 1_0_4 Cos
r LOCATION —__BEAUFORT SEA, AK, o ' i !
FORMATION __VISHAK . il
r DEPTH 8343 i T i
PROBABLE PRODUCTION __ WATER mrﬂmmm’{ 7 T
[ MUD ANALYSIS o 2 BLaqht -
r BACKGROUND| NET INCREASE 7 ali
PLOT ¢ PLOT 2 1) i 2
pEPTHE34S I0EPTH.. | 40 T - ,
r METHANE = ppm €y ?59 5750 30 ? 3 BRNSARE ]
ETHANE—ppm Cg 65 ' 465 T THEHT i
r PROPANE—ppm C3 410 N 1 R A T _
BUTANE —ppm Cq 460 ji ‘.-:"‘:‘TT .:-;'jﬂ:l‘*\\ 1
r PENTANE+=ppmCas 950 " 9
METHANE Yo — UNITS. ;f M
TOTAL % _umTtsX 145 : wj
r CHLORIDES 3000. . ‘ : i
DRILLING RATE:  FT/HRX MIN/FT _ i SERDEERS JRaNRENCE IREERSNNNN 1NN
FROM____5 To 60 RIRGEARARARERANA RNESANETEA IRARRdRRES A0 5,
irwoLoay Satoers e g o g | SHRRGRE
gy cht, rd sh, dk gy,brn_sh, Al SaaudThad RENARGEANS 58S AR L

r wh- gy tuff

REMARKS _Dul gld flor, v sl strmg yel-wh strmg ct

1

NEW ORDERS

- 1

CALLED N BY _Sherperd/| eschen

- T3

TALKED TO E_WALLES

rma 11/14/86 TIME e _AM_PM__

BR- 30615

' USE ONLY GAS INCREASE OVER BACKGROUND
Cit 5.0 MCa_ 4l M Cqt 47 M Cses LO W

cl'...ai—" - ) :
C/Ce%]2.3 Ci/Cst14.0 Ci/Catl2D Ci/C54:60

I. PLOT RATIOS ON LINES INDICATED.

2. EVALUATE SECTION FOR PROBABLE PRODUCTION
AS INDICATED BY THE PLOTTED CURVE WITHIN
THE FOLLOWING LIMITS: )

o. PRODUCTIVE DRY GAS ZONES MAY SHOW
ONLY C; BUT ABNORMALLY HIGH C; ONLY
SHOWS ARE USUALLY INDICATIVE OF
SALT WATER.

b. IF THE C,/C4 RATIO FALLS LOW IN THE olL
SECTION AND THE C,/C4 RATIO FALLS HIGH

IN THE GAS SECTION THE ZONE IS
PROBABLY NONPRODUCTIVE.

c. IF ANY RATIO (C,/C, EXCEPTED IF OIL MUD
13 USED) 1S LOWER THAN A PRECEDING
RATIO THE ZONE IS PROBABLY
NONPRODUC TIVE, FOR EXAMPLE, IF C,/C,
IS LESS THAN C,/C; THE ZONE IS
PROBABLY WET. -

d. THE RATIOS MAY NOT BE DEFINITIVE
FOR TIGHT, LOW PERMEABILITY ZONES.

12-15-87




TENNECO __ OlL CO.

BAROID ppm LOG
SHOW EVALUATION REPORT

HYDROCARBON RATIOS

[
r COMPANY (o] Ci Cy C
WELL PHOENIX NO. | 200 Cz [ Cs 'C4 Cs+
r LOCATION BEAUFORT SEA. AK. 400 ' ‘
FORMATION __VISHAK soo LI |
r OEPTH 8375’ ‘H saasiinkalE - i
PROBABLE PRODUCTION —_ WATER 00 Frﬁ”‘mﬂ" JERSiN i
] ISSRRE
r MUD ANALYSIS 100 o J
, :0 i
r |pacxerouUND]  NET INCREASE ! "
‘ PLOTt  PLOT 2 8o - H i
DEPTHEITS [oEPTH ao} L HT
r METHANE-ppm €y | — 2679 sof | 888111 ENRRNEARE HRAHI
| ETHANE=~ppm €y —_ 216 THIT T T1FE qL- B
r PROPANE~ppmCy -_— 144 * :L PP‘JF"‘~1:.~=H 'i-« J -
BUTANE—ppm C 4 . 157 | J”ﬁ TH 1T _4
r PENYANE+=ppmCas TR 0 H NS BESR :
METHANE % — UNITS. - | I
TOTAL % _umrsX 35 e
r CHLORIDES 2900 j 17 1T H ]
4] : ﬁL,f BEERUNS
DRILLING RATE:  FT/HRX MIN/FT _ o [N RESENNZRRN pRRRNERRAN JRRRASARAN NS
FROM 1O To 52 e HH R T
LITHOLOGY m-crsarss as Ise grs, qtz,chtlith, pyr, clr "_Tlﬁillrdcim:jr“'_.V._'.fT_J HEETHA T
wh,gy, tr f gr ss cmt, m gn flor, tr vdul gid flor, vsl gid ¢t tlor B U { (FEERE A

r in smpl,m strmg wh ct from f gr cmf ss. No Cg.

r REMARKS

NEW ORDERS

CALLED IN BY Sheperd/Leschen
r pATE _ll/16/86 Time 11:00 AM XPM—

BR- 30615

L
2. EVALUATE SECTION FOR PROBABLE PRODUCTION

! USE ONLY GAS INCREASE OVER BACKGROUND

Cit______MC3a* M Cqt M Cays U]
Cs* M o
Cy/Cg?* Ci/Cs* Ci/Cq* Ci/Cg 4"

PLOT RATIOS ON LINES INDICATED.

AS INDICATED BY THE PLOTTED CURVE WITHIN
THE FOLLOWING LIMITS: ‘

6. PRODUCTIVE DRY GAS ZONES MAY SHOW
ONLY C; BUT ABNORMALLY HIGH C; ONLY
SHOWS ARE USUALLY INDICATIVE OF
SALT WATER.

b. IF THE C,/C, RATIO FALLS LOW IN THE OIL
SECTION AND THE C,/C4 RATIO FALLS HIGH

IN THE GAS SECTION THE ZONE IS
PROBABLY NONPRODUCTIVE.

¢. |F ANY RATIO (C,/Cq EXCEPTED IF OIL MUD
I3 USED) 1S LOWER THAN A PRECEDING
RATIO THE ZONE 1S PROBABLY .
NONPRODUCTIVE. FOR EXAMPLE, IF C,/C,
1S LESS THAN C;/Cs THE ZONE IS
PROBABLY WET.

d. THE RATIOS MAY NOT BE DEFINITIVE
FOR TIGHT, LOW PERMEABILITY ZONES.

12-15-67




BAROID ppm LOG

r SHOW EVALUATION REPORT
HYDROCARBON RATIOS
r COMPANY TENNECO OIL €O, C c C Ci
WELL PHOENIX__NO, | %00 Ca Cs Ca Ces
r LOCATION BEAUF SEA, AK 4::[, ' ' L{
FORMATION ___|VISHAK soolH-H Iy il
r DEPTH 8428-8444 T 1T :
‘ 20011 -
PROBABLE PRODUCTION . INCONCLUSIVE _-4’_"_""*."*?’,‘ | L |
1 IRRRSAR ARG gRBRE
r MUD ANALYSIS vooli1-LL: 1RS1 DK g Ak
2 -
. 8 =
r BACKGROUND| NET INCREASE 7 ;
PLOT | PLOT 2 8o HH R
; pepTh 843l foepTH____ | 40 ARSRERNEN ERRNRNARE A
r METHANE = ppm Cy — 6425 wf{{¢AT L '
PROPANE—ppm C3 — 420 RRRLOpR gy edun Caan AR
BUTANE—ppm Co — 379 ;”"LK 1 : g 1} \.NVNN
r PENYANE+-ppmCas | — 623 ol | agBSEE ™
METHANE % - UNITSC :f
TOTAL % _umrsX 135 : 11T _"‘
r CHLORIDES 3000 L4 SYRE N 44444 1t .‘_‘ B I X3 35 N ) 6 2N I
gant aanunanah dnannaudak INGzane
™ DRILLING RATE: FT/HRX. MIN/FT il RN RANERRZRAN I RAIRTERER IR RnA2
DU FEH D A e L L
LITHOLOGY SS:- hf-m gr, ang - sbang, atz, cht ’ﬂTﬂchbujﬂh aRaRAN J=Rase=E RN IRNI
tr cmt fgr ss TR TUFF,_qld flor in cmt fgr ss w/ v sl wh \ Ll + BESEEREARENaSS ICARERTRNR IS,
USE ONLY GAS INCREASE OVER BACKGROUND
r halo cut flor Cite M Ca* M Cqt M Coyt L
¢ - ctl M -
Ci/Ce* ___ C/C3r __ Ci/Cqr___ Ci/Ceal

REMARKS _Plot indicates high gravity oil.

. PLOT RATIOS ON LINES INDICATED.

2. EVALUATE SECTION FOR PROBABLE PRODUCTION
AS INDICATED BY THE PLOTTED CURVE WITHIN
THE FOLLOWING LIMITS:

* ERUSTIE, O AT oV e 0
N ! RMALLY 1

NEW ORDERS SHOWS ARE USUALLY INDICATIVE OF

, SALT WATER.

, IF THE C,/C, RATIO FALLS LOW IN THE OIL
SECTION AND THE C,/C¢ RATIO FALLS HIGH

IN THE GAS SECTION THE ZONE IS
PROBABLY NONPRODUCTIVE,

¢. IF ANY RATIO (C.E/C. EXCEPTED IF OIL MUD

hepe I3 USED) 1S LOWER THAN A PRECEDING

CALLED IN By _Sheperd/Leschen RATIO THE ZONE 1S PROBABLY

ronrnsoggxglgsbrqrn EXAMPLE, IF C,/C,y

G. Christia S LES «/Cy THE 2ZONE IS
stianson PROBABLY WET.

. d. THE RATIOS MAY NOT BE DEFINITIVE
paTe _l1/18/86 TiMmg 400 AM X PM_. FOR TIGHT, LOW PERMEABILITY ZONES.

BR- 30615 , 12-15-67

“TALKED TO

o




BAROID ppm LOG
SHOW EVALUATION REPORT

HYDROCARBON RATIOS

r COMPANY TENNECO __OIL_CO, C C C Ci
WELL PHOENIX _ NO. | 200 C2 Cs Ce Css
r LOCATION ___BEAUFORT SEA, AK, oo ‘ ' T
FORMATION __LOWER SADLEROCHIT sool Ll il
r DEPTH 8702’ T 1111 T
200+ - -
PROBABLE PRODUCTION —__WATER _ 'm" PRI T T
) T L L
i MUD ANALYSIS 100 HE L
90 -
. s ‘*4‘
r BACKGROUND| NET INCREASE ! -
PLOT |  PLOT 2 8o - T
pEPTH 8702 pEPTH 40 i i H
r METHANE - ppm C 738 2098 30 3 TT T
_ 20} , : .=
r PROPANE—ppmC3 _ 130 LA H T :
’ BUTANE—ppm Cq —_— 12 JH q j‘:“ﬂ
r PENTANE=ppmCas — — 10 L e
METHANE % - UNITS. i '
Yl H
| TOTAL %_uwmrsdf 17 80 e 8
r CHLORIDES AT 4
\ [§81 AARERRE R R ARRREDED
™ DRILLING RATE: FT/HRX MIN/FT BT JERNER iagua
FROM 10 To 8! 2 S e
) ey ot b 2 0 DO B D % VRS :
LITHOLOGY SS- Itbrn, far wsrtd, sil cmt, hd-fri, 170 p‘iﬂ'rﬂtill:'ﬂv CEER 1F ggssaul| iRl
qtz, tr glauc,n flor, gd straw yel strmg ct BERNBEE H_ ) { Tt H B T L

I

REMARKS _No Cg- Zone probably wet.

. |

NEW ORDERS

™ "1

CALLED IN BY Sheperd/ Ridley
TALKED TO G. Christianson
FDATE 11/20/86 TIMe 100 A XPM_

BR- 30615

USE ONLY GAS INCREASE OVER BACKGROUND

Cit_1.4 M Carl30 M Cqs_lI2 M Coye M
Ce*_ I69 M -
Ci/Ce' 83 Ci/C3t10,8 Ci/Csatl25 C1/Csat

PLOT RATIOS ON LINES INDICATED.

. EVALUATE SECTION FOR PROBABLE PRODUCTION
AS INDICATED BY THE PLOTTED CURVE WITHIN
THE FOLLOWING LIMITS:

0. PRODUCTIVE DRY GAS ZONES MAY SHOW
ONLY C; BUT ABNORMALLY HIGH C; ONLY
SHOWS ARE USUALLY INDICATIVE OF
SALT WATER.

b. IF THE C,/C, RATIO FALLS LOW IN THE OIL
SECTION AND THE C,/C4 RATIO FALLS HIGH

IN THE GAS SECTION THE ZONE IS
PROBABLY NONPRODUCTIVE,

¢. IF ANY RATIO (C,/Cq EXCEPTED IF OIL MUD
I3 USED) IS LOWER THAN A PRECEDING
RATIO THE ZONE 1S PROBABLY
NONPRODUC TIVE, FOR EXAMPLE, IF C/Cq
1S LESS THAN C,/Cs THE ZONE 1S
PROBABLY WET.

d. THE RATIOS MAY NOT BE OEFINITIVE
FOR TIGHT, LOW PERMEABILITY ZONES.

12-15-87




BAROID ppm LOG
SHOW EVALUATION REPORT

HYDROCARBON RATIOS

r COMPANY TENNECO _OIL_CO. C Ci Ci Ci
WELL PHOENIX NO. | 500 Ca Cs Cs Css
r LOCATION BEAUFORT SEA, AK, .::t 1 | I
FORMATION ___LISBURNE _ soof L1 il
r DEPTH 8757 sEnt innaniannn dukEnE ’*
' zoorem”‘m}ﬂ 1
PROBABLE PRODUCTION WL A L i
r MUD ANALY ! 1 oAk t
| ss - LELA _
r [oackerOUND] NET INCREASE 2 ]
’ PLOT ¢ PLOT 2 80 T
DEPTHBTOTIDEPTH 40-1& ‘ 1 i - Y
r METHANE~ ppm C 750 6000 sof 1Y T
ETHANE—ppm Cy 50 " 650 , T ié;' . -
2o} 4 -
r PROPANE—ppmCy TR 400 1 -r;;‘é";%i...—h mERS RS §
BUTANE—ppm C4 TR - 400 SRRRBZof -
r PENTANE+-ppmCss — TR iof EafBEAS
METHANE % ~ UNITS. - | }
TOTAL % _umreX 10 183 ¢ _4:
r CHLORIDES il 1HHT:
T{ . ..j-*__ A
DRILLING RATE: FT/HRX. MIN/FT SHT
FROM 10 10 .35 RIRERYAARARRHRAR NARTUEHES MALARAC
LITHOLOGY LS-wh crm, It brn,m-crs xin,col. rthy, ”_ w ‘ﬂﬂ'ﬁ'? TW{ T } iEl k H” 11

styol ip, blky, tr glauc, straw yel flor, v It yel strmg ct

r

No 05. Zone probably wet; however,

~ r REMARKS

! €1-C4 ratios indicate possiblity of oil in zone . Considerable

r overbalance while drilling— + 1.5 ppg.

r NEW ORDERS

r

rcALLED \N By _Sheperd/Ridley

G. Christianson

TALKED TO

[ pare _11/20/86
BR-30615

TIME

3:00

AM X PM__

USE ONLY GAS INCREASE OVER BACKGROUND

iy M Car_ M Cqr_ MCser M
Ce? M .
Ci/Cer____ Cy/Cyx? Ci/Cq? " C)/Cy 4"

PLOT RATIOS ON LINES INDICATED.
2. EVALUATE SECTION FOR PROBABLE PRODUCTION

AS INDICATED BY THE PLOTTED CURVE WITHIN
THE FOLLOWING LIMITS:

6. PRODUCTIVE DRY GAS ZONES MAY SHOW

ONLY C; BUT ABNORMALLY HIGH C) ONLY
SHOWS ARE USUALLY INDICATIVE OF
SALT WATER.

IF THE C,/C, RATIO FALLS LOW IN THE OIL
SECTION AND THE C,/C4 RATIO FALLS HIGH

IN THE GAS SECTION THE ZONE IS
PROBABLY NONPRODUCTIVE.

. LF ANY RATIO {C,/Cq EXCEPTED IF OIL MUD

13 USED) IS LOWER THAN A PRECEDING
RATIO THE ZONE 1S PROBABLY
NONPRODUC TIVE. FOR EXAMPLE, IF C,/C,
1S LESS THAN C,/C; THE ZONE IS
PROBABLY WET.

d. THE RATIOS MAY NOT BE OEFINITIVE

FOR TIGHT, LOW PERMEABILITY ZONES.

12-15-87
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NILL BAROID LOGGING SYSTEMS
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- o > = — -
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