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GEOLOGIC SUMMARY

INTRODUCTION

The South Barrow Well No. 19, 1320 FEL and 1320' FSL, protracted
Section 23, T22N, R17W, Umiat Meridian (Figures 1 & 2), was drilled to
define the northern limits of the East Barrow Gas Field. Drilling began
below conductor casing at 80" (driller's depth) on April 18, 1978. Rocks
of Cretaceous through Triassic age were penetrated. The drilling was
terminated at a total depth of 2,300 feet on May 6 in argillite of
indeterminate age, and the rig was released on May 16, 1978.

In each of the South Barrow wells drilled after South Barrow No. 13, an
inhibitive mud system, containing calcium-chloride, was used after
intermediate casing (commonly 8-5/8" to approximately 1,500 feet). This
was done in order to minimize damage to potential reservoirs caused by
swelling clays, which are present in the Barrow sandstones and the Sag
River Sandstone (determined by water susceptibility tests on cores from
South Barrow Nos. 12 and 13 wells). The high concentrations of
calcium-chloride used in the section below the intermediate casing,
necessitated running a dual laterolog, as the high calcium and chloride ion
concentration in the drilling mud adversely affects the measurement of
conductivity by the dual induction log. The dual induction log was run in
the upper part of each weil where fresh-water-mud was used.

Five conventiona! cores were cut and 75 sidewall cores were shot with a
recovery of 66. One drill-stem test and one production test were
undertaken.

The well was completed as a suspended gas well.,
PRE-DRILLING PROGNQSIS

The primary objective of the well was the Lower Barrow sandstone, with
the Sag River Sandstone, thin sandstones in the lower "Pebble Shale", and
possibly the Upper Barrow sandstone, as secondary objectives.

POST-DRILLING SUMMARY

Drilling of Well No. 19 confirmed a northward extension of the East Barrow
field and established that it was higher on structure than either of the two
correlating wells, South Barrow Wells Nos. 12 and 17. At the top of the
Lower Barrow sandstone, Well No. 19 was 17 feet higher than No. 12 and
81 feet higher than No. 17 (Figure 3).

The Lower Barrow sandstone had 17 net feet of porous sandstone with
porosities averaging 22% and a water saturation of 40% (Appendix C).
This zone was production tested with a calculated absolute open flow of
7.22 MMCFGPD (Appendix H). This establishes this well as the best in
the field.



A drill-stem test of the Sag River Sandstone recovered an estimated
800,000 CFGPD and 7 gallons of gassy oil-cut mud from the interval
2161-2245' (Appendix E}. Analysis of Core No. 5 (2230-2245') shows
porosities of 9.1 to 22.1 and poor to fair permeabilities.

Other secondary objectives ("Pebble Shale" and Upper Barrow) contained
hydrocarbon shows, but because of thin bedding, low permeabilities and
argillaceous content, they were not deemed worthy of testing.
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WELLSITE GEOLOGIST'S REPORT
BY: D. YOUNG
REVISED BY: R. G. BROCKWAY

INTRODUCTION

The South Barrow Well No. 19 was drilled as a step-out well to help
delineate the northern limit of the East Barrow Gas Field. The Lower
Barrow sandstone was the primary objective. Additional objectives were
the Sag River Sandstone and the thin persistent sands of the "Pebble
Shale”. The well was drilled to a total depth of 2,300 feet, penetrating
rocks of Cretaceous to Triassic age and terminated in the argillite of
indeterminate age. The Lower Barrow sandstone included 17" of net
porous sand; it was production tested at a rate of 7.22 MMCFGPD
calculated absolute open flow. The "Pebble Shale"” sandstone stringers
were poorly developed and were not tested. The Sag River Sandstone,
with a gross thickness of 54’ of shaly sands, was drill-stem tested at an
estimated rate of 800 MCFGPD. Gas- and very slightly oil-cut mud were
recovered from the test tools. The well was completed as a suspended gas
well from the Lower Barrow sandstone.

A total of five conventional cores were cut. Core No. 1 was cut for
stratigraphic purposes to help define the Torok-"Pebble Shale” boundary.
Cores Nos. 2, 3, 4, and 5 were taken for reservoir purposes. In addition
to the conventional cores, 75 sidewall cores were shot with 66 recovered.
Drill-bit cuttings were continuously coliected from spud to total depth.
Sample increments of 30" were used from spud to 1500' and 10 from 1500’
to total depth.

STRATIGRAPHY
WIRELINE TOPS
DRILLED DEPTH

(FEET BELOW
KELLY BUSHING) SUBSEA

CRETACEQUS
Torok Formation 100’ -70°
samples start
"Pebble Shale” _ 1352’ : -1322'
JURASSIC
Kingak Formation 1744’ -1714°
Upper Barrow sandstone 1952 -1922°
Lower Barrow sandstone 2018’ -1988’
TRIASSIC
Undifferentiated 2153’ -2123°
Sag River Sandstone 2194’ -2164’
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INDETERMINATE '
Argillite 2264’ -2234'

TOTAL DEPTH 2300° -2270'
CRETACEOUS

Torok Formation: 100-1352

Lithology of the Torok consists of interbedded sandstones, siltstones and
claystones. The sandstones, most prominent in the upper 370" and lower
150" of the formation, are light gray, fine grained, hard, carbonaceous,
argillaceous, calcareous and in part pyritic. A few small gas shows were
recorded below 1190'. Siltstones are dark gray, hard and calcareous.
The claystones are medium to light gray, soft, sticky, and silty in part.
Scattered fossil fragments are present.

The first paleontological age determinations by Anderson, Warren &
Associates, Inc. indicate an age of Early Cretaceous, Aptian to Albian, to
a depth of 1330'. Faunal diversity and abundance suggest a middie neritic
environment of deposition for the interval from 100" to 820'. With species
diminishing in diversity and abundance from 820" to 1330’, only some type
of marine conditions is suggested. No identifiable log correlations exist
within the Torok, although faunal correlation points at 160" and 430’
appear to be recognizable with South Barrow Wells Nos. 12, 14 and 17.

Bulk lithology for the Torok is approximately 80% claystone, 17% siltstone,
and 3% sandstone.

"Pebble Shale": 1352-1744'

The top of the "Pebble Shale" is based on a gamma-ray log pick at 1352
and is supported by paleontological age determinations as the boundary
between Aptian-Albian and Neocomian age faunas. The boundary was
cored with no sharp contact apparent. The contact appears to be at 1350
in Core No. 1 (1330-1360") where medium to dark gray claystones grade to
dark gray hard, fissile shales with rare "floaters” of frosted quartz
grains. These shales continue downward with an increasing brown color to
a depth of 1497, Some tan to brown limestone was observed in the
samples below 1390" (abundant at 1470-1480'}.

The interval from 1497’ to 1645%" contains the thin sandstone beds that are
found in other Barrow wells in the area. No improvement in thickness or
porosity was noted in these sands over those in other wells, although
increased gas readings are associated with most of them. The sandstones
of this interval are thin bedded (maximum 7') light gray, fine grained,

silty and argillaceous. Hydrocarbon fluorescence was noted in the
sandstones below 1587'. Interbedded with the sandstones are brown silty
shales.

Dark brownish-gray shales with a few thin sandstones occcupy the interval
1645-1704'. A chert and quartz pebble conglomerate and fine grained
sandstone are present at 1704-1712' (DLL log).



It appears from the electric logs that the zone 1712-1744' may be a
transition zone above the lower Cretaceous unconformity. Sidewall cores at
1732' and 1737" recovered black shale with medium to coarse grained and
pebble-size quartz and chert. Ditch samples indicate brown shales, dark
gray siltstone, and 20-30% loose chert, quartz, and argillite pebbles. A
320-unit gas reading was present from 1740-1745', and it may be that a
remnant of the basal "Pebble Shale” conglomerate is present from
1740-1744'. The E-logs indicate a "dirty" sand, conglomerate or siltstone
in this interval.

Age of the interval 1680-1740" is determined by Anderson, Warren &
Associates, Inc. (Final Micropaleontological Report, July 25, 1978) as Early
Cretaceous to Late Jurassic (Neocomian). They note that "this assemblage
contains forms suggestive of Late Jurassic but could conceivably still be in
Early Creataceous”. Possibly the Jurassic forms are reworked from
pre-existing Jurassic rocks cut by the lower Cretaceous unconformity.

The environment of deposition for the "Pebble Shale” is thought to have
been neritic to middle bathyal with turbid conditions.

Bulk wvolume is approximately 77% claystone, 15% siltstone and 8%
sandstone.

JURASSIC
Kingak Formation: 1744-2153'

The top of the Kingak Formation, which contains the Upper and Lower
Barrow sandstones, has been placed at 1744', the base of the transition
zone. From 1744 to 1952', the rocks are composed of brownish-gray
shales and brown claystones with interbedded light and dark gray
siltstones and some thin light gray, fine to very fine grained sandstones.

Upper Barrow sandstone: 1952-2006"

Sandstones of the Upper Barrow are light gray, very fine grained,

glauconitic and argillaceous. Fossil wood and lignite are common.
Interbedded with the sandstones are thin siltstones and shales. Poor
hydrocarbon shows were observed in the sandstones. Environment of

deposition is thought to be shallow marine off bar facies.

The base of the Upper Barrow has been picked at 2008', the base of a
thin resistive zone on the DIL or DLL logs and a shale break on the
gamma-ray logs that can be correlated throughout the fisld.

Separating the Upper Barrow from the Lower Barrow is a sandstone and
shale sequence. The sandstones are similar to those of the Upper Barrow
and have some hydrocarbon shows. At the base of this interval and
capping the Lower Barrow sandstone is a thin 1-2’ shale that is readily
recognized and used as a marker bed on the gamma-ray logs throughout
the field.
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Lower Barrow sandstone; 2018-2037

At 2018", a 19' section of porous Lower Barrow sandstone was entered.
The sands of the Lower Barrow are interpreted to be central bar facies.
The quartz sand is tan to light gray, very fine grained, clean to slightly
argiilaceous, friable, glauconitic, with occasional lignite and fossil wood
fragments. Some swelling clay in the matrix is indicated by swelling and
disintegration of samples in fresh water. Sidewall cores indicate claystone
pods and partings with poorly preserved crossbedding at 2032'. Large,
soft, clayey, dark green glauconite grains were noted in a sidewall core at
2036'. Good hydrocarbon shows were observed and the zone 2018-2044'
was production tested at a calculated AOF rate of 7.22 MMCFGPD.

The Kingak Formation below the Lower Barrow from 2037  to 2153', consists
of light gray, very fine grained, argillaceous quartz sandstone interbedded
with dark gray siltstones and light gray silty claystone. '

Core No. 2 (2039-2069') is interbedded light gray, very fine grained,
argillaceous sandstone and medium to dark gray siltstone, with common
lignite and fossil wood. Swelling clays are indicated by fresh-water tests.
A thin bed of pelecypods (species unknown) occurred at 2048’. No dips
were apparent from the core and it is thought that bioturbation has
removed all evidence of bedding in these strata.

The strata of the Kingak Formation have been assigned an Early to Middle
Jurassic age (AWA Zones F-17 to F-18).

Environment of deposition below 2153" to 2250' is thought to have been
inner to middle neritic.

TRIASSIC
Undifferentiated: 2153-2194'

A 41" interval of Triassic rocks, identified by paleontology, is present
above the Sag River Sandstone. It is composed of thin interbedded tan to
light gray, fine to’ coarse grained sandstones, medium gray siltstones and
light gray claystones. The faunal top of the Triassic (AWA Zone F-19
which extends to 2250") was picked at 2153'. No hiatus is apparent in the
samples.

Sag River Sandstone: 2194-2264"

The Sag River top was picked on the basis of samples and electric log
responses and is marked by a thin bed of limestone that is tan, hard,
sandy, and silightly glauconitic. This bed was also noted in South Barrow
Well No. 17. The top of the sandstone is thought to be at 2200'. Cores
Nos. 3, 4, and 5 (2209-2245') were cut in the Sag River. Lithology of the
cores was very fine grained quartz sandstone. The sandstone is brown,
well sorted, well rounded, argillaceous, calcareous, with common shell
fragments and glauconite. Thin biocalcarenite shell pods (probably
echinoid plates and pelecypods) occur at 2219 and 2230-2233". The
limestone is white to tan with viscous oil in intergranular porosity. Thin



stringers of soft amorphous glauconite and dark gray-brown shale also
occur. At 2222, bedding planes of 45° were noted. These are
interpreted as probably foreset beds. Minor fracturing was noted at this
depth also, being parallel to and at right angles to the bedding planes.
Good oil stain is present throughout the Sag River. A much higher
percentage of sandstone was noted in the Sag River in this well than in
South Barrow No. 17 where sandy biocalcarenite is the predominant
lithology.

Drill-Stem Test No. 1 (2161-2245') recovered an estimated 800 MCFGD and
7 gallons of gas- and slightly oil-cut mud.

Lithology from 2245' to the top of the argillite at 2264' consists of light
gray, argillaceous, calcareous sandstone with interbedded medium gray,
soft claystone.

Environment of deposition for the Sag River is suggested to be inner to
middle neritic.

Bulk lithology of the Sag River is approximately 14% shale, 16% limestone,
and 70% sandstone.

PRE-MISSISSIPPIAN
Argillite: 2264-2300" (Total Depth)

The argillite was entered at 2264' with a change in lithology to dark
gray-black, firm to hard, slightly graphitic, pyritic argillite. Finely
disseminated pyrite, thin quartz lenses, and free quartz are common in the
ditch cuttings.

STRUCTURE

Core No. 1, 1330-1360', which included the Torok-"Pebble Shale"” contact
had poorly developed partings in the shale and claystone indicating
horizontal bedding with no apparent unconformity.

A Schlumberger 4-arm dipmeter was run over the interval 1500° to 2174’ to
aid in structural interpretation. Low dip angles ranging from 2° to 4°,
trending generally north-northwest, occur from 1550" to 1740'. At the top
of the Kingak Formation (1744'), which is considered to be a surface of
unconformity, dip increased to a maximum of 8%, averaging 4°, with
direction changing from north-northwest to north-northeast.

From 1800' to 2039', dips range from 2° to 5°, averaging 3°, with direction
to the north and northeast. A sidewall core at 2032, with poorly
preserved crossbedding, indicated low angle bedding on shale partings.

From 2039° to 2080, dip continues at a 3° average with direction changing
from north-northeast to south-southwest. Ne dip information was
detectable from Core No. 2, 2039-2069'. Bioturbation probably has
removed all evidence of bedding in this interval.

10
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From 2080" to 2170', dips rénge from 4° to 6°, averaging 5°, with
orientation to the west.

A dipmeter was not run in the bottom-hole section of the well due to small
hole size. Cores Nos. 3, 4, and 5 were cut over the interval 2209 to
2245, Low angle dips of approximately 5° are present on shale partings.
At 2222', poorly developed 45° foreset bedding was noted.

OIL AND GAS INDICATIONS

Torok Formation

Very slight indications of methane gas were noted from the start of logging
at 100'. Total gas increased from 2 units at 845', to an average of 40
units to 900° {maximum 80 units) and contained the first occurrence of
ethane. Small gas peaks were noted at 1190', 1240', 1290°, and 1315 from
thin sandstone stringers. These sandstones are generally light gray, fine
grained, argillaceous, and hard.

No potential reservoir rock was present in the Torok Formation.

"Pebble Shale”

A gas reading of 576 units was logged at 1475" to 1480' on the mud log and
appears to be associated with a thin limestone which was present in the
1470-1480" samples. Possibly some sandstone is present but was not
detected in the samples. The S.P. log indicates a slight amount of
porosity at 1476'. Components of the gas were: methane, 10,500 ppm;
ethane, 300 ppm; and a trace of propane. A sidewall core cut at 1476
recovered claystone, :

From 1587" to 1594', a light gray, fine grained sandstone stringer was cut
giving a gas peak of 296 units. Dull vyellow-gold sampie fluorescence,
giving a slow, streaming, yellow cut fluorescence, was observed. Analysis
of a sidewall core at 1587  indicated an effective porosity of 23.4% and a
permeability of 26 millidarcies.

At 1840" to 1643, another sandstone stringer was penetrated. A gas
reading of 960 units was noted with components of 60,000 ppm methane and
traces of ethane. The sandstone, light gray and very fine grained, had
bright yellow sample fluorescence and an immediate yellow cut fluorescence.

Other thin sands occur at 1660" to 1662'; 1695 to 16897'; and 1710' to 1715'.
These sands gave minor gas readings; however, they were more
argillaceous than the preceding sands.

Kingak Formation

Gas peaks of 280 to 380 units occurred at 1940' and 1950', respectively,
from thin argillaceous sandstone beds.

11



The Upper Barrow sandstone was entered at 1952', and below this depth,
fairly continuous sandstones occur. Fourteen sidewall cores were
recovered from 1952" to 2018'. Lithology of the sidewall cores was
predominantly sandstone, generally light gray, very fine grained,
argillaceous, poorly consolidated with silt and clay in the matrix. Tests
indicate the presence of swelling clays. There was a poor gas odor, and
rare dull gold fluorescence with a slight crush cut from chlorcethane.
Measured porosities from sidewall cores range from 18.8% at 1996" to 26.4%
at 1972', with the average being 20.9%. Horizontal permeability ranging
from 9.4 millidarcies at 1996 to 273 millidarcies at 1972' were noted. Water
saturations are all in excess of 50%. A gas peak of 270 units was noted
within this interval.

The Lower Barrow sandstone was picked by log and samples at 2018'. The
sandstones become cleaner with less clay and silt content than those
above, and have higher effective porosities, lower water saturations, and
higher horizontal permeabilities. Porosities range from 17.4% at 2020° to
26.1% at 2034', as measured from sidewall cores. Log-derived porosity
averages 21%, with water saturation calculated at 40%. Gross thickness of
the pay sand is 19" with 17" of net pay.

At 2020', gas rose from a background of 100 units to a peak of 1,500
units. Gas readings remained at 1,000 units to a depth of 2039’, where
mud weight was raised from 10.7 ppg to 11.7 ppg prior to coring. The
component breakdown of the gas was 92,000 ppm methane, 20,000 ppm
ethane, with a trace of propane. Good gas odor, stain, and vyellow
fluorescence were present in the samples.

The interval directly beneath the porous Lower Barrow sandstone was
cored from 2039 to 2069 (Core No. 2). This interval had sample
fluorescence, good gas odor, and yellow cut fluorescence. Below 2069" and
down to the top of the Sag River Sandstone, no hydrocarbon shows were
ohserved.

The Lower Barrow sandstone was production tested at a calculated absolute
open flow rate of 7.22 MMCFGPD. Actual gauging on 29/64" choke was
3.687 MMCFGPD. Additional test information is available in Appendix H.

Sag River Sandstone:

The "Sag River was encountered at 2194'. A very slight increase in gas
was noted from 10 units to 20 units. Maximum gas of 200 units was
recorded at 2250' in the basal portion of the Sag River. The gas was
composed entirely of methane.

Cores Nos. 3, 4, and 5 (2209-2245") were generally bleeding oil and gas
with good gas odor. Fractures, with good oil staining on the faces, were
present in Core No. 4. Good to spotty gold fluorescence and light brown
chloroethane cuts were present throughout the Sag River. At 2230" to
2233’, dark brown tarry oil was present in interparticle porosity in a
biocalcarenite sequence.

12
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Drill-Stem Test No. 1 was run from the 7" casing shoe at 2161" down to
2245 in the Sag River. A 540 psi nitrogen cushion was used. One flow
period of 225 minutes was used with gas to the surface in 23 minutes.
Flow rate stabilized at 800 MCFGPD (estimated) through 3/4" choke. Fluid
recovery consisted of gas- and very slightly (less than 1%) oil-cut
emulsified drilling mud. Pressure charts indicate a low productivity
depleting reservoir.

Pressure Data - Bottom Bomb at 2216’

IHP 1,270 psi
IEP 331 psi
FFP 204 psi
ISIP 1,017 psi
FHP 1,220 psi

Temperature 35°F

Argillite

The argillite was entered at 2264'. No hydrocarbon indications were noted
from the argillite down to total depth of 2300'.

CONCLUSIONS

1. The complete sedimentary section was penetrated and evaluated at this
location.
2. The "Pebble Shale" sandstone stringers appear to be gas bearing;

however, clay and silt in the matrix combined with the thinness and

probable discontinuity of the beds make significant production
unlikely.

3. The well extended the East Barrow Gas Field one location to the north
and proved up an additional 17’ of structural advantage to the South
Barrow No. 12 well.

4, The oil shows in the Sag River are concluded to be noncommercial
residual oil. While gas was tested from the Sag River at the rate of
800 MCFGPD, the pressure charts appear to indicate a depleting low
productivity reservoir.

5. No hydrocarbon shows were indicated in the argillite.

13
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SUMMARY OF PERTINENT DATA *

WELL NAME:
APl NO.:

OPERATOR:
LOCATION:

COORDINATES:

ELEVATION:
DATE SPUDDED:
TOTAL DEPTH:
DATE REACHED
TOTAL DEPTH:
RIG RELEASED:
STATUS:
CASING:

LOGGING RECORD:

DiL/SP
DLL/SP/Caliper
DLL/SP
BHCS/GR/TTI/Caliper

FDC/CNL/GR/Caliper
FDC/GR/RR/Caliper
MLL

CBL/VDL/GR
Mudlog

South Barrow Well No. 19

50-023-20012

Husky Qil NPR Operations, Inc.

1320 FEL, 1320' FSL

protracted Section 23, T22N, R17W,

Umiat Meridian, Alaska

Latitude: 71°14'29.470"N

Longitude: 156°20'01.687"W

X = 696,247.93
Y = 6§,306,608.67
Zone 6

7" Ground, 12' Pad, 30' Kelly Bushing

April 18, 1978
2,300 feet

2,100 feet - plug-back depth

May 6, 1978
May 16, 1978
Gas Well (Suspended)
13-3/8" @ 80' (driller)

8-5/8" @ 1491°
7" @ 2161

99-1495°
1491-2173'
2161-2284
100-1497"
1490-2170'
2161-2296"
1490-2176'
2062-2294'
1490-2176'
2062-2294'
2110-2289’
1450-2081"
80-2300



LOGGING RECORD: ({Continued)

Computed Logs:

Dipmeter Arrow Plot | 1501-2167"
Saraband 1500-2260"
SIDEWALL CORES: Run 1, Shot 30, Recovered 29

Run 2, Shot 45, Recovered 37
CONVENTIONAL CORES:

No. Depth Recovery Formation
1 1330-1360 30 Torok & "Pebble Shale"
2 2039-2069" 30 Lower Barrow
3 2209-2217' 4' Sag River Sandstone
4 2217-2230' 9’ Sag River Sandstone
5 2230-2245" 15’ Sag River Sandstone
TESTS:
DST No. 1 2161-2245' 800 MCFGPD (estimated) and 7

gallons gas- and very slightly
oil-cut emulsified mud.

Production Test
No. 1 perf. 2018-2044" Calculated AQF 7.22 MMCFGPD.

ANALYSIS REPORTS:
Crude Oil: Chemical & Geological Laboratories of Alaska, Inc.

Gas Analysis: U. S. Bureau of Mines
Gas Analysis: Chemical & Geological Laboratories of Alaska, Inc.

WELLSITE GEOLOGIST: D. Young

WELL LOG ANALYST: Armour Kane

CONTRACTOR: Brinkerhoff Signal, Inc.

MUD LOGGERS: Borst & Giddens Well Logging Service, Inc.

BIOSTRATIGRAPHIC

ANALYSIS: Anderson, Warren & Associates, Inc.
* Copies and/or reproducibles of all
geological data are available from:

National Oceanic and Atmospheric Administration
EDIS/NGSDC (D62)

325 Broadway

Boulder, CO 80303



SOUTH BARROW WELL NO. 19

DRILL CUTTINGS AND CORE DESCRIPTIONS

DRILLED DEPTH
{(FEET BELOW
KELLY BUSHING)

BY: D. YOUNG

No recovery.

Sandstone: light gray, fine grained, medium hard, silty,
carbonaceous, calcareous, argillacecus, interbedded with
Siltstone: medium gray, hard, carbonaceous, calcareous,

a few pelecypod fragments.,

0- 100
100- 220
220- 370
370- 460
460- 490
490- 760
160- 820
820- 880
880- 940
940-1000
1000-1120

1120-1180
1180-1210
12710-1300
1300-1330

Sandstone: fine grained, light to medium gray, hard,
calcareous, carbonaceous in part, argillaceous, a few
pyritic inclusions.

Claystone: gray, soft, sticky.
Siltstone: light gray, argillaceous, firm, calcareous.

Claystone: medium gray, soft, sticky, slightly silty,
with interbedded siltstone and minor sandstone.

Siltstone: dark gray, hard, calcareous.
Claystone: as above.

Claystone: medium gray, soft, sticky, interbedded with
Sandstone: fine grained, light gray, hard, calcareous,
pyritic.

Claystone: medium gray, soft, sticky, interbedded with
Siltstone: dark gray, bhard, calcareous, pyritic and
Sandstone: very fine grained, Ilight gray, hard,
calcareous, trace of kaolinite, trace of pelecypods.

Claystone: medium gray, soft, sticky, interbedded with
Siltstone: dark gray, calcareous, hard, occasional
pyrite, trace of kaolinite.

No sample returns,

Claystone: gray, brown, soft, lumpy, interbedded with
Siltstone: dark gray, firm, pyritic, calcareous.

Sandstone: fine grained, hard, light gray, argillaceous,
calcareous, pyritic, interbedded with siltstone and
Claystone: as above.

Claystone: light gray, soft, sticky.



1330-1360

1360-1390
1390-1450

1450-1500

1500-1570

Core No. 1 - Cut 30', Recovered 30’

1330.0-1335.0° Claystone: medium gray,  silty,
(5.0) _ firm, blocky, faint gassy odor.

1335.0-1338.0° Claystone: medium gray, silty,
(3.0") firm, as above.

0
1338.0-1340.0° Claystone: medium gray, silty,
0") firm, slightly pyritic, poor gassy
odor.

.0-1344.0' Claystone: medium to dark gray,
) firm, slightly silty.

0
0
1344.0-1348.0° Claystone: medium to dark gray,
.0") firm, bhard, slightly silty, becomes
: fissile, noncalcarecus.

1348.0-1350.0 Claystone: grading to dark gray
(2.0") Shale: fissile, noncalcareous, poor
horizontal partings.

-1353.0° Shale: dark gray, hard, fissile,
) pyritic inclusions, rare Gastropod
imprint, probable spines,

1350.0
(3.0

1353.0-1356.0° Shale: dark gray, fissile, hard,
(3.0") pyritic inclusions, slickensides
common, horizontal partings.

1356.0-1359.0’ Shale: dark gray, hard, fissile,
(3.0%) as above.

0

0

1359.
(1.

-1360.0' Shale: as above, few pyritic
) : inclusions, horizontal partings.

Shale: as above, trace of calcite, trace of coal.

Shale: dark gray, fissile, as above, and dark green,
glauconitic, interbedded with Limestone: tan to
brown, green, pyritic, hard, tight, common frosted
quartz grains.

Shale: brown, soft, slightly fissile, calcareous,
interbedded with Limestone: tan to brown, pyritic, in
part silicified, large pyritohedrons, common loose

frosted quartz grains.
Shale: dark brown-gray, soft, silty, occasional pyrite

inclusions, and wood fragments, a few |oose medium
quartz grains.

B-2



1570-1590

1590-1640

1640-1650

1650-1660

1660-1670

1670-1680

1680-16380
1690-1700
1700-1710

1710-1720

1720-1740

1740-1780

1780-1850

Sandstone: fine grained, light gray, argillaceous,
silty, clear, white, brown, green, pyritic, dull
yellow-gold fluorescence with slow streaming cut,
yellow cut fluorescence, interbedded with Shale: as
above.

Shale: dark brown, soft, silty, slightly pyritic,
becoming micromicacecus with a few Iloose quartz
grains.

Sandstone: fine grained, light gray, argillaceous,
silty matrix, poorly sorted, subangular, subrounded,
clear quartz, 10% dark mafics, dull gold fluorescence,
immediate streaming cut, yellow cut fluorescence.

Shale: dark brown-gray, silty, soft, micaceous, few
rounded frosted quartz grains, trace of pyrite,

Sandstone: fine grained, light gray, slightly
argillaceous, silty matrix, clear quartz, vyellow-gold
fluorescence, slight cut.

Shale: brown-gray, soft, silty, micaceous, common
free frosted quartz grains.

Sandstone: as above.
Shale: brown, soft, silty.

Conglomerate: pebbles of chert, quartz, and argillite,
free, subrounded to well rounded, interbedded with
Sandstone: fine grained, Ilight gray, tight, hard,
argillaceous, poorly sorted, and Siltstone: dark gray,
argillaceous, firm.

Limestone: brown, argillaceous, hard, tight, abundant
siderite(?), orange to clear, partly euhedral, with gold
fluorescence, interbedded with common coarse grained
to pebble sized free quartz, chert and argillite, well
roeunded.

Shale: brown, soft, highly sandy, abundant Iloose,
fine to medium grained quartz, chert and argillite.

Siltstone: dark gray, highly argillaceous, firm with
thin beds of Sandstone: fine grained, Ilight gray,
friable, argillaceous, glauconitic, calcite common,
pebbles, as above.

Shale: brown-gray, soft, silty, in part slightly
fissile, gradational with claystone.

B-3



VA

1850-1890

1890-1910
1810-1920

1820-1930

1930-1940
1940-1850

1950-1970

1970-1980

1980-1880

1990~2000

2000-2020

2020-2030

2030-2039

Siltstone: light gray, argillaceous, soft, gradational
with Claystone: soft, silty, micromicaceous.

Claystone: brown, soft, micaceous.

Claystone: as above, interbedded with Siltstone:
gray, argillaceous, firm.

Siltstone: dark gray, firm, pyrite inclusions with
Limestone stringers: brown, hard, dense.

Claystone: gray, soft, silty.

Siltstone: light gray, soft, highly argillaceous,
grading to very fine grained, highly argillaceous
sandstone.

Sandstone: very fine grained, light gray-tan,
glauconitic, hard, argillaceous, pyritic, fossil wood
with interbedded Siltstone: brown, soft, highly
argillaceous, highly sandy, slightly calcareous.

Sandstone: very fine grained, light gray, tan,
friable, silty matrix, micaceous, slightly argillaceous,
glauconitic, no odor, stain, or fluorescence.

Sandstone: very fine grained, light gray, tan, silty,
argillaceous, friable, clay matrix, common fossil wood
and lignite, glauconite, clear, white, green quartz, a
few orange pebbles.

Sandstone: as above, very slight gas odor, poor
yellow crush cut, yellow cut fluorescence.

Sandstone: very fine grained, light gray, silty
matrix, slightly argillaceous, fossilized wood, slight
odor of gas, dull gold fluorescence, slight crushed
cut, vyellow cut fluorescence, in part tan, hard,
slightly calcareous.

Sandstone: very fine to fine grained, clean, clear,
very friable, loose grained, subrounded to rounded,
well sorted, quartzose, clear, white, 5% dark green,
gold fluorescence, 100% yellow cut fluorescence.

Sandstone: very fine grained, light gray, tan,
friable, clean, clear, trace of light green quartz, large
dark green glauconite, abundant loose sand grains,
gold fluorescence, slight stain, slight yellow cut, in
part clay filled matrix.
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2039-2069

Core No. 2 - Cut 30', Recovered 30

2039.
(3.

2042.

2045.

(2.

2047.

(0.

2047.
(0.

0-2042.0°

0%)

B-5

Sandstone: fine grained, tan, firm,
friable, slightly silty, clay in
matrix, swells on test with fresh
water, clear quartz, well sorted,
subrounded to rounded, bright
vellow, mottled fluorescence,
immediate vellow cut, vellow cut
fluorescence.

Sandstone: fine grained, tan,
silty, swelling clay in  matrix,
friable, glauconite, as above,

lignite, pelecypod, megafossils.

Sandstone: fine grained, tan to
light gray, silty clay in matrix,
calcareous.

Sandstone: fine grained, tan to
light gray, argillaceous, clear,
hard; Siltstone: argillaceous, bhard,
sandy, calcareous, vellow
fluorescence, good cut.

Siltstone: argillaceous, hard,
sandy, calcareous, vellow
fluorescence, good cut.

Siltstone: firm, medium gray,
highly argillaceous, shell bed, small
pelecypod, lignite.

Siltstone: dark gray, firm, sandy,
pvyritic, bioturbation.

Sandstone: very fine grained, tan
to gray, argillaceous, silty, firm,
poorly friable, spotty fluorescence,
yellow cut.

Sandtone: very fine, gray, tan,
light gray, silty, argillaceous,
calcareous, pyritic.

Siltstone: dark gray, sandy,
calcareous, vellow spotty
fluorescence, good odor, fair yellow
cut fluorescence, large fossil wood
fragment, 5" x 2".



2069-2080

2080-2110

2110-2140

2140-2170
2170-2175

2175-2180

2058.1-2059.0° Sandstone: very fine grained,
(0.9") highly argillaceous, silty, clay
pods, .
2059.0-2060.0’ Sandstone: as above.
(1.0%)
2060.0-2061.0' Sandstone: as above, highly
(1.0") argillaceous, silty, good odor.
2061.0-2062.0' Sandstone: light gray, véry hard,
(1.0 siliceous, pyritized fossil wood.
2062.0-2063.0' Sandstone: very fine grained,
{(1.0") light gray, partly -clean and fine
grained, good odor, yellow
fluorescence, yellow cut
fluorescence.
2063.0-2066.0" Sandstone: light gray, very fine
(3.09 grained, hard, argillaceous,

calcareous.

2066.0-2069.0° Sandstone: light gray to brown,

(3.09) very fine grained, hard,
argillaceous, silty, slightly friable,
spotty vellow fluorescence, good
gassy odor.

Sandstone: light gray, very fine grained, slightly
argillaceous, few pyritic inclusions, clay matrix swells,
with thin beds of dark gray, firm, slightly sandy
shale.

Siltstone: dark gray, firm, sandy, interbedded with
Sandstone: light gray to tan, hard, tight, highly
calcareous, and Shale: gray, slightly fissile, firm.

Siltstone: dark gray, firm, slightly sandy, micaceous,
slightly calcareous, with thin stringers of Sandstone:
fine grained, tan, hard, partly friable, clear,
subrounded, quartzose.

Claystone: light gray, soft, highly sandy.
Sandstone: tan to light gray, fine grained, hard,
subrounded to rounded, clear, white quartz,

glauconitic, interbedded with Claystone: as above.

Siltstone: medium gray, firm, calcareous, slightly
carbonaceous, micromicaceous.
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2180-2185

2185-2190

2190-2195

2195-2205

2205-2209

2209-2217

2217-2230

Sandstone: medium to coarse grained, angular quartz,
light gray, argillaceous, calcareous, slightly
carbonaceous, Siltstone: as above.

Siltstone, as at 2175°, trace of brown oil stain with
gold fluorescence.

Limestone: tan, hard, sandy, slightly glauconitic,
orange, gold fluorescence, very slight cut.

Sandstone: fine grained, brown to tan, argillaceous,
calcareous, a few coarse grained pebbles, rounded
quartz grains as floaters with thin bed of Claystone:
light gray, firm, abundant gilsonite.

Sandstone: fine grained, tan to brown, light gray,
slightly argillaceous, hard, tight, common glauconite,
subrounded, clear quartz, a few quartz pebbles, 10%
gold fluorescence, gold cut fluorescence.

Core No. 3 - Cut 8', Recovered 4’

2209.0-2209.7 Shale: dark gray, very hard,

(0.7 carbonaceous, slightly silty.
2209.7-2211.0' Sandstone: very fine to fine
(1.3%) grained, brown, firm to slightly
friable, highly glauconitic,

subrounded to well rounded quartz,
good brown oil stain, tea cut, 100%
gold fluorescence, shell fragments of
pelecypod and echinoid.

2211.
(1.

o9
bl 1

brown, very friable, glauconite,
quartz, as above, poorly
consolidated, silty matrix, good
brown oil stain, fluorescence cut,
bleeding oil, in part good visible
porosity.

2212.0-2213.0' Sandstone: very fine grained,
(1.07) brown to gray, friable, glauconite,
highly argillaceous, clay in matrix.

2213.0-2217.0 No recovery.
(4.0")

Core No. 4 - Cut 13", Recovered 9'

2217.0-2219.3’ Sandstone: very fine grained,
(2.3") brown, clean, highly glauconitic,

B-7

212.0 Sandstone: very fine grained, .



2230-2245

2219.3-2220.2°
(0.9%)

2220.2-2222.0'
(1.8

2222.0-2223.0'
(1.0")

2223.0-2225.0
(2.07)

2225.0-2226.0°
(1.0

2226.0-2230.0°
(4.0")

Core No. 5 - Cut

thin beds, welil sorted, well rounded
quartz, few pelecypod shell
fragments, slightly calcareous.

Limestone: brown to tan, firm,
biocalcarenitic, sandy, highly
glauconitic beds, calcareous.

Sandstone: brown, very fine
grained, firm, glauconitic.

Sandstone: very fine grained,
brown, poorly consclidated, very
friable, argitlaceous, clear, well
rounded, well sorted quartz,
glauconitic, heavy oil stain, 45°
bedding planes, vertical fractures
and fractures at right angles to
bedding planes possibly induced,
closed to slightly open good stain on
faces, no mineralization.

Sandstone: as above at 2220.2°,
highly calcareous, increase in fossils
with pelecypod and echinoid plates.

Sandstone: very fine grained,
brown, friable, highly calcareous,
highly glauconitic, pelecypods and
echinoids, clean, clear, well rounded
quartz, :

No recovery.

15', Recovered 15

2230.0-2231.2°
(1.29)

2231.2-2232.8'
(1.8"

B-8

Limestone: white, tan-brown,
hard, fossils, glauconitic, sandy,
spotty oil stain, gold fluorescence
100%, scattered, dense, black tar
blebs, pelecypod and echinoid
fragments, thin shale and sandstone
partings; Shale: dark gray-brown,
hard, gold spores, Sandstone:
stringers, very fine grained,
friable, firm, brown, glauconitic,
heavy cil stain, tea cut.

Limestone: biccalcarenite, white,
clear, tan, green, large shell
fragments, common pelecypod,



2245-2250

2250-2260

2260-2280

2280-2290

2290-2300

echinoid plates, large glauconitic
pellets, soft amorphous, few small
argillaceous pebbles, dark brown,
high visible crude in pockets of
porosity, good odor, spotty stain.

2232.8-2236.0° Sandstone: very fine grained,
(3.29 brown, calcareous, hard, good odor
and oil stain, slightly friable,
scattered shell fragments, bleeding

oil and gas.

2236.0-2238.0' Sandstone: as above, very hard,
(2.0') siliceous, good fluorescence, poor
stain.

2238.0-2240.0' Sandstone: very fine grained,

(2.0") brown, calcareous, hard, low
porosity, poor permeability, 100%
gold fluorescence, tea cut,
pelecypod, brachiopod, scattered
shells.

2240.0-2243.0' Sandstone: very fine grained,

(3.09) brown, well sorted, well rounded,
slightly friable, calcareous, shell
fragments, rare glauconite, slightly
argillaceous, good odor, stain cut
fluorescence, bleeding oil and gas.

2243.0-2245.0' Sandstone: as above, increasingly
(2.0") argillaceous.

Sandstone: very fine grained, light gray, firm,
calcareous, argillaceous. '

Claystone: medium gray, soft, bedded  with
Sandstone: as above.

Argillite: dark gray to black, firm, slightly graphitic,
flaky.

Argillite: medium to dark gray, firm, graphitic,
pyritic, common clear, broken quartz, probably as
lenses and fracture fillings.

Argillite: dark gray, firm, graphitic, poorly foliated,
in part mottled, light gray, quartzose, common free
Quartz: as above; no oder, stain, cut, or
fluorescence observed.

2,300 feet Total Depth
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Log Analysis AHMOU R KAN E Farmation Evaluation
Well Log Analyst
18360-6 Cantard 5t
Reseda. Ca 911335
1213) 593-0586

May 12, 1978

¥r. Gordon ¥, Legg
Busky 0i1/NFR Operations, Inc,
2525 C Street, Suite LOO
Anchorage, Alaska 99503

Dear Yr. Lagg:

Logging operations on South Barrew #19 were begun by Scalumberger at
1300 hours ipril 30, 1978 and completed at DLOO hours May 1, ZLogs run
wers Dual Laterclog, Neutron-Density, Sonic, Dipmeter and sidewall cores,
The DLL had to be run twice due to SP trouble, the Neutron-Density had to
be run twice dus to "spikes™ on the neutron curve s the caliper was inoper-
ative on the sonic log and their sepia print paper was toe old to print.
In my oplnicn, these problems and those on other walls show a dicturbing
lack of preventative maintenance on Schlumberger's part.

Log tops were: Kingak, 171lk; Upper Barrow Sand, 1965; Lower Barrow
Sand, 2018, The Upper Barrow appears quite shaly and of low permeability
wiile the Lower Barrow indicates an average porosity of 22%, an average
water saturation of LO% and invasion diameter of 30-35 inches. It should
produce gas with some water cut.

The final logging run waa commenced at 1300 hours May 6 and was com-
vleted at about 2300 hours Hay 7 ; 1978, Trouble was enccuntered with the
DLL resulting in some & hours of lost rig time, the Neutron-Density and
Sonic logs were run successfully, one more try with the DLL was a failure
and the Microlaterolog failed to reach bottom. 4 cleancut run was made
and after revlacement equipment was flown in the DLL was comrletad. Yow-
ever, the field orinter broke down so field prints of the DLL and XKLL
could not be obtained. igain, a maintanance problem.

The Sag River Sand was topped at 2194 and Argillite at 226L. Sag
River porosity averaged 155 and water saturation 483, Here, agsin, Rw
values were 0,12 to 0.13, or about 50,000 ppm as in Barrow #17 compared
to measured values of produced water in #17 of IS to .L9. A check of
Barrow 712, drilled with fresh mud, resulted in a computed Rw of 0.5 and
average porosity of 23% and water saturation of 48%, which compares fav-
orably with the figures from Barrow #17 and #19. True resistivity in #12
was from 30 to 38 ohm-meters and in #19 from 13 $o 20 ohms. This is a
problem difficult to resolve but it would appear that log interpretation
can be ralied upon as borne out by well performance in #17.

Yery truly yours,

7

Armour Kane
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AN

CHEMICAL & wrECLOGICAL LABORAYORIEs OF ALASKA, INC.

TELEPHONE {907) 279-4014 PO. BOX 4-1276 4649 Business Park Blvd.
ANCHORAGE, ALASKA 99509

CORE ANALYSIS REPORT

Husky 0i1 Company _Data May 3, 1978 1.ab, No_ 7818
Compthy South Barrow No. 19 Location
77el]l No
Fiald NPR No. 4 Formation
Depths Core Mo. 2 (2039-2069)
County ATaska . :
State Drilling Fluid
O Crick LEGEND s—sligh
LAY NP-~N» Precturs a0
O—0p= 15—lesufficiont Ssrmple Ve—Vom
SAMSLEl Lol BEFTH, FENY ‘r’o-::::vl :'l::’:'::';::: % roag ;:a'::‘;i:’u ERER EOMNATE ] -u-wu'l-“u"u %
. FEREENT HOMTONTAL YERTICAL EEAIBUAL Bk | TaraL waTsw tialaiad . Al Ay
1. 2039-40 14.1]  3.35 2.131 Trace 69.4
2. 2040-41 18.9| 61 6.88 5.6 68.2
3. 2041-42 22.2] 83 67 5.4 58.0
4. 2042-43 2.0 5.75 4.40 1.9 80.2
5. HF 2043-44 8.6 N 7.1 2.1 81.7
6. 2044-45 13.8] 14 8.55 7.1 50.0
7. 2045-46 16.9 8.9 10 Trace 57.9
8. 2045-47 14.3} 24 20 Trace 60.6
9. 2047 -48 14.3 2.30 0.84 | Trace 57 .4
10. 2048-49 13.7 2.06 2.00 Trace 69.7
11. 2049-50 14.8 1.27 0.63 1 Trace 58.6
12. 2050-51 13.6 2.12 1,07 Trace 62.1
13. 2051-52 17.7 5.56 2.26 1.4 62.8
14. 2052-53 19.5| 12 1.37 1.2 53.6
15. 2053-54 24.9 4.57 1.55 2.0 56.4
i6. 2054-55 16.4 3.43 1.60 4.5 66.4
17. 2055-56 18.4 9.9 1.69 2.7 58.13
18. 2056-57 20,0 11 4,19 2.5 58.9
19. 2057-58 12.8 5.64 3.03 K 7.1
20. 2058-59 11.86 9.38 4.12 | Trace 76.0
21. 2059-60 18.0( 15 10 1.3 62.9
22. 2060-61 20.8| 1N 1.94 2.4 51.3
23. 2061-62 11.1 9.59 0.36 | Trace 60.4
24, 2062-63 17.1 4.40 2.49| Trace £9.8
25. HF 2063-64 14.11 40 0.51 | Trace £0.1
28B. 2064-65 15.0 6.34 0.42 4.9 59.3
27. 2065-66 12.6 3.52 1.18 | Trace £2.8
28. 2066-67 14.1| 5.96 0.51 5.1 67.7
29, 2067-58 16.6 1.91 1.19 5.9 B1.5
0. 2068-69 16.0 6.69 3.23 6.1 £9.6

o-1




g CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA. INC.

TELEPHONE (507) 279.4014 P 0. BOX 4-1276 4549 Business Park ET.
ANCHORAGE, ALASKA 99508

CORE ANALYSIS REPORT

Company_._ Husky 01 Company Date May 8, 1978 Lab. No__ 7856

Well No SOUtE Barrow No. 19 I ocation .

Field, HPR 74 Formation

County. Depths

State Alaska Drilling Fluid
c—Crack LECEND E—3ligh
;:g::i:.::td NF—Ne Fracture t“:&:“:‘ﬂ
Q—0paa Ve=—Yum

I8 —Traulficient Samply

“:;‘-' LiasnD oEFTH. FENT :'::':':“::"::. :';::l."l:l:::: | % ron :::::‘;uﬂ::- sracK ‘:'::“‘ nu.-oklfllkl':o %
SIDEMALL CORES
1. 1587 23.4 26 . —-
2. 1636 ——-- -- Trace 63.6
3. 1960 20.5 a3 - -
4. 1964 -—-- .- Trace 55.13
5. 1672 26.4 | 273 ——— —
6. 1976 -——- .- 1.1 54.6
7. 1980 19.2 18 _— —
8. 1684 - -- 1.3 58.8
9. 1988 21.3 20 ——— —
10, 1992 -—— -~ Trace £0.1
11. 1996 18.8 9.44 ' ——- ——-
12. 2000 ——— -- Trace 55.6
13. 2004 20.6 28 - -
14. 2014 - -- Trace 52.1
15. 2016 19.3 17 - ——
16. 2018 -—-- -~ 1.6 40.9
17. 2020 17.4 14 - _——
18. 2022 | - 1.0 42.2
19. 2024 25.6 58 - —_—
20. 2026 -—— -- Trace 40.3
21. 2028 23.0 43 - ---
22. 2032 - -- Trace 1.7
23. 2034 26.1 26 - ———
24. 2036 ---- -- Trace 48.3
NOTES: AVERAGE PORQSITY|OF FOOTRGE ABOVE| AND BELQM USED FOR FLUID SATURATIONS.




CHEMICAL & _ECLOGICAL LABORATC .ES OF ALASKA, INC.

F.O BOX 41276
ANCHORAGE, ALASKA 99509

TELEPHONE (907} 279-4074

CORE ANALYSIS REPORT

4649 Business Park Blvd.

Company Husky Qi} Company Date May 10, 1978 Lab. No.__ 7082
Well No Sauth Barrow No. 19 Location
Field NPR 43 Formation_
County. Depths__2230-2245 {Core No. 5}
State Ataska Dritling Fluid
C—Crack LEGEND §--Ehight
]i:ﬁ:‘n?::m NF—Neo Fiecturs %":\?'::l:eu
OO IS—Tnaulficient Sumple VouVum
EFFECTIVE FPERMIANILITY *ATYUSATIONS Ok ELETY
SAMPLE| [ sannm DRSTH, FEET ranasity HILLIBAERIES e ronsx srage | % rowg nraca EOnNATE mug %
N, FARCENT WORIAONT YERTIEAL BERIDUAL O | TOTAL waren waTEd ACID acig
1. 2230-31 9.1 9.31 0.62 Trace 44.9
2. 2231-32 16.9 | 977 712 8.6 52.9
3. 2232-33 1.7 17.3 Z2.40 Trace 50.9
4. 2233-34 15.0 9.13 8.4 Trace 50.0
5. 2234-35 18.6 19.7 7.28 Trace 55.5
6. 2235-36 14.7 9.13 7.77 1.8 50.2
7. 2236-37 13.7 7.18 g.68 3.8 48.7
8. 2237-38 15.9 15.6 8.31 Trace 47.9
9. 2238-39 16.3 7.35 4.16 Trace 54.1
10. 223%-40 13.3 4.38 0.13 3.9 58.4
11. 2240-41 17.1 38.0 11.8 3.0 53.4
12, 2241-42 15.1 16.5 12.7 0.9 55.6
13. 2242-43 17.4 16.4 9.04 Trace 50.5
14. 2243-44 22.1 82.8 24.8 1.2 48 .3
15. 2244-45 20.2 29.2 131.8 i.3 47.5
D=3




HUSKY OlLL NPR OPERATICONS, INC.
U.S. GEQLOGICAL SURVEY/ONPRA

DRILL STEM TEST REPORT FORM
WELL NAME SOUTH BAREOW No. 19

" la caal
Test Number. 1 Hole Size s 5/8 Tatho r g
Date 5/ 5/ 78 Drill Pipe (Size & Lgth)
Test Interval ;1'61'&‘2?45'?? River Drill Collars (Size & Lgth)
op
Total Depth 2245 Type of Cushion Fluid __Jtxoge0 €38
Amount of Cushion 540 pai Nitroger cushion

TEST DATA

1. Tool open at 0607 hours.

2. Initial open period 22Y mins.

3. Initial shut-in period 30 _35¢ mins.

4. Final flow period rw: run mins.

g not Tun ;
g' Final shut-in period " Open tool- bled nitrogen cushion 50 psi

tial
gfgptang t';)igwoonuu nocgfn ﬁfau iner to atrong ; aril mud to surdl. UB1E 20 pEL
¢+ GTS 0630 57 psi; 0800 67 psi stabilized on JyO+ chokey

7. Description of blow during t
08l &4 psi stab, on 1/2" ehk.; 0950 39 psi stab, on J/
8. G.ITS. ) mins; Bottom hole choke size 3/4"
Surface choke me% 1/2 3%
9. Flow Rate: Gas ox CFPD.Ql___ = BPH GOR
10. Gravity of Gas Gravity of Qil
11, Total fluid recovcry al, from collar below
12. Resistivity of Hzo ___.__Chlorides of Hzo P.P.M.
13. Depth of top press bomb 211 Bottom Bomb 221
PRESSURE DATE Depth packer 2129°
Top Bomb: Nmﬁj&_l 2% hour clock Bottom Bomb: 24 hour clock
LH.P LH.P,
1S.Ip,___ MR g} 995 LS.LP.___10L7
LF.P. 333 LE.P.
F.F.P. 179 "F.F.P.
F.5.1P 1155 F.S.LP
F.HH. F.H.H. 120
Temp. b)) Temp. 22
SAMPLE CHAMBER DATA
1. Gas C.F.
2. Ol (. CC
3. Hyo____________CL.
4 Mwd__________ CC.
5. BOR. 5. &W %

REMARKS:

[ Zas pressure bottles wers filled two at 1 hour into test and twoe at 3 hours 20 min.

4 1 qt. plastic sample containsrs and 2 1 gal. palnt cans wers filled with fluid recovery.

DST chart

shows a mechanically succsssful test , Chart interpretation indicates a tight

low productivity reservoir based primarily on flow curve analysis,

The saale

d sub containad primarily gas at 1000 psi,approx. 1 pint of gas and v. sli.

' 0il cut pud was also recovered.

De B, Young

u‘%

- Preoared By



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC

4649 BUSINESS PARK HLVO,

TELEPHONE {907) 279~ 4014

P.O.BOX 4-1276

ANCHORAGE, ALASKA 25509

GAS ANALYSIS REPORT

Company Husky Ci1 Company Date May 15, 1978 Leb. No 7868-1
Wall Ne. South Barrow No. 13 Lacation _

Field Formation_.__249_River

County Depth DST No. 1 (2161-2245)

State Alaska Sampling point___Choke Manifold

Line pressure___ __psig: Sample Pressure_ﬁ_s_psig; Temperature__~== __° F; Container number.

Remarks

mple in part driliing mud, 5-5-78.

HMole % or

Componant Volume %
Lo BN T T L__
L= T T T T S S 5—25.
Carbondioxide. .. ...... .o iiiiiiriaiiansnanarsanas _0.20
Hydrogensulfide. .. .. ... ....0n i e
MBI, . . . o i et it b e e e 91.47 Gallors
EThaME . L e e e e —1.64. per MCF
PPN, . ... i i i et e e _0.05%
Iso-butane . . ... e e et — 003 _0,010
T —of® 0,025
ISCpentBNe. ., .. ..., . 0.03 0.0
NP, |, . ettt e et e e 0.03 0.01}
Hexanes i ittt 0.04 0.016
Heptanes & higher 0.03 0.014

Remarks:

..............

---------------

...............

...............




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE {307) 279- 4014 F.O.BOX 4-1276 464% BUSINESS PARK BLVD.
ANCHORAGE, ALASKA 99509

GAS ANALYSIS REPORT

Company. Husky 011 Company Cata. May 15, 1978 Lob. No._2268-2
Well No. ___ __o0uth Barrow No. 15 Locstian

Field NPR #4 Fermation_039 River

County Depth___ 031 Ho. 1 [2161-¢¢45)

State. Alaska 53 Sampling point Choke Manifoid

ine pre ____psig; § le pressure__ .27 psig; Temperatur ® F; Cormginer numbaer.
,L;e:,,fh“um—éam?l% Sio."2" L hour 20 min. ampla, 5-5-78 siner o

Mole % or
Componant Valume %
o b T R R R I I I I N 0—.
- T T R R _ﬂ.
Carbondiaxide. . .. .ottt rreartarssanetansas Q.17
Hydrogensulfide ... ... . ity _
MRS, — oot 8L AL Galloms
BT O® . ... ot ii e e aiaea e e —1.58 per MCF
Propan®. . ... ... ¢c¢crteissnanonsrnnainnsasesanrsanas 0.23 0.063
Iso-butang ., . ... ... ittt ianrnoomnrasanssrsannanin 0.04 0.013
N-butane .. . ... 13 0.041
lso-panlan®. . ... .. i iar e P 0,04 0.015
N 0.08 0.029
HEXANES . . . . . e 0.05 0.021
Heptanes & higher = .. .. ... ... 0.0 Q.018
T Totel ..., 100,00 _Q.200
GPM of pentanes A higherfraction, . . .. .... .00 inuernas _..._...0. 0865
Gross bty cu. B, @G0 F. & a7 psiafdry basin), ., ... ........ 972
Specific gravity [calculated from anabysis), . ... .. ... ..., S .595
Specificgravity [measured) , ., ... .. i ——0.600
‘Remarks:




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TEL EPHONE (907) 279 - 4014 P.C.BOX 4-1276 464% BUSINESS PARK BLVD.
ANCHORAGE, ALASKA 3550%

GAS ANALYSIS REPORT

Company Husky Qi1 Company Date May 15, 1978 Leb. No._7863-3
WeliNe_ _ South Barrow No, 19 Location
Field NPR ¥4 Formaticn__5a9 River o
County Depth DST Mo, 1 {2161-2245)
State. Alaska Samating point Choke Manifold
e pres 191 ST R A R gy S e
Mois % or
Componsnt Valume %
[ By T 0
BHEOGRM « - ot v e e st irr e s cn i mrr s taaanasaanais —6.23
Carbondioxide. . ... . cvs it i tannuaroranarrnsasas __0.18
Hydrogeasulfide . ........... ..o iiariiiian, ===
AACTREnE, e 9185 Galioms
A I Y r MCE
Propan® ., . .. .. vrrnnrenare i }.22 .060
lsorButBn® | ..., ....... . s iiaa it D.04 0.013
Nobutane . ... ... . it nrar it et 0.13 0.041
1SO-DRNMBAR, | . .\t ettt raee e rar e veo..— Q.05 0.018
NoDAIIBNG, . . .\t se e ees e e e 0.08 0.029
HEKAMEE , L L o\ttt n st s ae s renn s nnnsssareennsaesnn 0.05 0.021
Heptanes & highexr . .. .......... —0.05 _0.023
T Tatal.............. 100,00 0.205 .
GPM of pentanes & highsr fraction . . .. ..........c0eveurn. — 0.099
Gross bty cu. fr, @60%F. & 14.7 psia (dry basis), . ... ......... 972
Spacific gravity kalculated fromanalysish . ., ., ... ... ....... —.—.._6_0_.0 -599
Specific gravity (massured) ., , . ... ... ... i e —0.600
Ramarks:
F-3

z7



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907) 279~ 4014 P.OQ.BOX 4-1276 464% BUSINESS PARK BLVD.
ANCHORAGE, ALASKA 9950%

GAS ANALYSIS REPORT

Husky 0il1 Company Gate_ 12y 18, 1978 Lo N 793621
5;::‘;1::! South Barrow No. 19 l:.—:.:o,..
o Ui Farmation. Barrow Sand
County, Depth 2018-44
State, Alaska e YT

Line pressure.

Remarks

Sample pressure, 260 psig;: Temperature. ® f; Container number,

?ample”ﬁ'b. 1 taken 5-12-78

Mole % or
Camponsnt Yalums %

L T 0
L L1 7T L ] !55
Corbondioxide. . .. ... . it irrnnrerearrnnns . D06
Hydrogensulfide .. ... ... ... .. v L, U1 T S,
MBI, ittt it — 821 67 Gallens
S 0,35 per MCF
L= T :
so-butans .. ... @ e et e, — 0.0 __¢003
N BTN L L . it ii i — 011 ._0.035.
Iso-pantane, . . . ... ... i e —=fl06.  __0.022
N pentang, . it — 0,004
Hexanes & Higher .. .. .. ... ................. Trace =o=

""""" Totsl. . ... ... 000D 0 086
GPM of penianes & higher fraction. , . ., ., ... .............. _0.026
Gross bty cu. ft. @60“F. & 147 prialdry basis), .. ... .. ...... 900
Specific gravity {calculated from analysis}, .. . ............... 0.608
Specific gravity (measwred) ., , ., ... .. . L i, ..._0__._EIU
Remarks:

F-4



CHEMICAL & GEQLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907) 279- 4014 P.O.BOX 4-1276 4649 BUSINESS PARK BLVO,
ANCHORAGE, ALASKA 99509 '

GAS ANALYSIS REPORT

Company__Husky 011 Company Date_ My 18, 1978 Lab. No. 7936-2
Waell Na___South Barrow No. 19 Location

Field NPR £4 Formation Barrow Sand

County. Deoth 2018-44

State. Alaska Samaling point__Separator

Line pressure —psig; Sample pressurs. <60 @sig; Tamperatura g‘f ® F; Container numbaer.

Remarks
Sample Ho. ¢ taken 5-12-78

Male % or
Component Volume %

L L T _,_.___9____
L F T __..J_.I__&.
Carbondioxide. .. ... .. oiiiiinrinnine it iinaan —0.06
Hydrogensulfide . .. ... ... ... ... i ——
MEMMBN®. .. . o\ soteieatens e 8776 Gallens
M, L i e e 0,33 per MCF
Propans, L e e e i e e 0.07 0.019
Tsobutane L. i e _0.01
Nbutame ., . e, 0.10 Q.03
lso-pentene, . ... ... ——0.06
L A 0.01 0.004
Hexanes & Higher . . .. . . ... .. .............. Trace ke

S Total............ 10000, __0.079
GPM of pentanes L higher fraction, , , .. .................. 0.026
Grass bty cu. fr. @60* F. & V4.7 psia (dry basis) . . ........... 900
Specific gravity (coiculated from analysis), . . ... ... .......... 0.607
Specific gravity {messured) ., .., .. ... o ..., 0.608
Remarks:




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907) 279- 2014 P.O.BOX 4-1276 4649 BUSIMESS FPARK BLVD,
ANCHORAGE, ALASKA 99509

GAS ANALYSIS REPORT

Company Husky Qi1 Company Date May 18, 1978 lab. No 7936-3
Well No___ douth Barrow No. 19 Location

Field HPR #4 Formation. Barrow 5and

County. Dapth 2018-44

State, Alaska -0 Sampling peim___Separator (Fourth Rate)

Line pressur psig; Temperatura ® F; Conlainer number.

ig: Sample
e eoTe No. 3 Faken b-13-78

Mole % or
Componant Volume %
L E T _,0_
Nifrogen .. ..., it rar i narasrenanarsran _.,._‘LZ_._3_5_
Carthondioxide. . .. ... vttt ittt it ia v nannnnan —0.09
Hydregensulfide ... .. ... . it i - o=
MAEThENE, . . o vy s n s st dn e a e s ___2A 95 Gallons
L Q.05 0.014
Isobutan® . ... i e ¢.0Z 0.007
L 1T T — 0.09 _ 0.028
T S 0.05 0.018
T 0.1 0.004
Hexanes & Higher .. ....... ... ciiiviirnnnn.. Trace -==
ot Toral..............100,00 __Q.071_
GPM of pentanes & higher fraction, . .. .,. . ....0urernrerns 0 '_,_022 —_
Gross bty cu. ft. @60% F. & 14.7 psiatdry basish ... .......... 892
Specific graviry [calculated from anelysis), , ., ... ........... 0.61]
Specific gravity (measured) . .., ... L. e 0.611
Remarks:




CHEMICAL & GEQOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (507} 279- 4014 P.Q.BOX 4-1276 4643 BUSINESS PARK BLVD.
ANCHORAGE, ALASKA 99509

GAS ANALYSIS REPORT

Company____Husky 011 Company pate__May 18, 1978 Lab. No..7336-8
Well No South Barrow Nop. 19 Location

Field NPR _#4 Formation___tarrow sand

COI.II'I*Y Deplh 20]8"44

State, Alaska Samplingfg;m Separator (rourth Raie]

Ling prassure. psig; Sample pressyre 270 psig; Temperature ® F; Container numbar

Remarks. Sample ?I'o. 4 taken 5-T3-78

Mole % or
Coamponent Yolums %

L T P ______0,_____
L~ = ~12.39
Carbondioxide. . ... .ottt in i iieriea it enaaenas -0.09
Hydrogensulfide . ............. ... . ... iiiiieinunnn. ===
Melhme......:..:_aﬁ_‘_a.a. Gallons
Ethang . .. . it i i i it et s s —0.41 por MCF
P ODIIME . . L v ettt et - 0.05 _0.014
S bUaNe L. ...ttt i i 0.02 0.007
T T T 0.1a 0.031
S 0,05 g.018
NPEATANE, L . .yttt 0.01 0.0048
Mexanes & Higher .......... ... 0 cieuiiiininnenann Irace wm=

T Total..............100.00 U.07%
GPM of pentanes L higher fraction, . .. ... ... ..cciivivunnn, __©.022 Q22
Gross btu cu, i, @60°F, & 14.7 psia (dry basis), . .. .......... 892
Specific gravity (colculated Fromanalysis), ., .. ... .......... 0.671
Specificgravity fmeasured} , .. . ... L. i i i - 0.613 613
Remarks:

F=7



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.O. BOX 4-1276 TELEPHONE {907)-279-40174 ANCHORAGE INDUSTRIAL CENTER
Ancharage, Alaska 95509 274-3364 5633 B Street

GAS ANALYSIS REPORT

Company___ Husky Qi1 Company Date___February 27, 1979 Lob. No__2787-1
Well No South Barrow Mo. 19 Location

Fiald South Barraow Farmation__Lower Barrow Sand

County Depth 2044 Feet

Srate Alaska Sampling point_____Choke

Line pressure— ——psig; Sampla pressure_mpsig; Temperature. 8 F; Container number,

Rernarks

Zample Ho. 1. Sampie taken rebruary 14, i3/9

Mols % or
Companant Volume %
Lo T R L L R 0
Nitrogen ..o vi v rsmcaaoat it saaanennmasans. 4. 37
Carbon dioxid®. . o vt i ittt e e —JTrace |
Hydregensulfida . ...t Pl L
MBTRBPR. . . L it it e 95,65 Callons
Ethane . . .. .. i i ir it e — 0.03 par MCP
Propane & Higher | . ... .. ... ... .. .. Trace Trace
""" Towl.............._100.00 Trace
GPM of pentanes & higher fraction, , .. ... ... ... .. .. ... - ===
Groasbtu cu. fr, @O0 F. & 147 psial(dry basis), . ... ......... _ 9367
Specific gravity (calculated from analysis), . ... .............. . 0.572
Specificgravity fmeasursd) | . . ... ... L. Lo — 0.570
Reamarks:




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.0O. BOX 4-1278 TELEPHONE {807}.279-4014 ANCHORAGE INOUSTRIAL CENTER
Anchorage, Alaska 99509 274-3364 5633 B Strest :

GAS ANALYSIS REPORT

Husky 011 Company Date February 27, 1979 Lab. Na. 9287-2
mp'::v_ South Barrow No. 19 1:,,.;“.
Field South Barrow ' Formation_ S0uth Barrow Sand
P Denth 2044 Feet
5:'::” Alaska o Choke

Line pressure——piig; Sample pressure, 880 psig; Temperature.

Ii |ulp0il‘\|
7 - F; Container number.

Remarks

Sampie No. 2. Sample taken February 14, 1979.

Mole % or

Companant Volume %
Lo L S a
[T T T L R R N R L 4.5%
Carbon dioxXidR. .\ cev i _ Trace
Hydrogansulfide ... ... ..ot nn b
TBA®. + v e e s e U T95.80 0 Galloms
(31T 2 Q.94 per MCF
Propens ., ....... e e e e areaat s rr e et s e 0.02 0.005
lsoburane & Higher. . ... ........... ..ol Trace Trace

"""" Total.............— 100,00 __0.005
GPM of pentanes L higher fraction . . ... ...ovvverrrnnnens b
Gross bty cu. ft, @60“ F.A 14 7 psialdry basis) ., . .......... 965
Specific gravity {calculated fromanalysis). ., .. ....... ... ..., 0.573
Specific gravity (mneasured) . .. .. ... .. . i it e e -——.0.570
Remarka:
F-9

52



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.0. ROX 4-1276 TELEPHOMNE (907)-279-4014 ANCHORAGE INDUSTR!AL CENTER
Anchorage, Alaska 99508 274-3364 5633 2 Street

GAS ANALYSIS REPORT

Company. Husky Qi1 Company Date February 27, 1979 Lab. No 9787-3
Wail No South Barrow No. 19 Location -

Field South Barrow Formation Lower Barrow Sand

County Degth 2044 Feet

State Alaska Sampling point Choke

Line pressure.___ psig; Sample prusure.ﬁg.o_psig; Temperature

* F; Container number.

Remarks.

Sample Ho. 3., Sample taken February 14, 1378

Moie % or
Componant Yolume %
L 2 L O L L R T R I 0
NItOgen . ...t e e, __4'._._. '?’D
CarbOn CiONIER. « o v cmvn e es et a s __Trace
Hydrogensulfide .. ... .o i, —
ThOnE. oo 95242 Gallom
T DA A PP 0.04 par MCH
PrOPENE . .. . ... it in ittt e e e 0.04 0.011
lso-butane & H1§her‘.__.T_T'ace_ _JTrace
T Total. . ........... —100.00 0.0TT
GPM of pentanes & higherfraction, ., . .............. .. ... —=-
Gross bty cu. B, @60°F. & 14.7 psia{dry basis) .. ... ........ 965 __
Specific gravity (calculated fromanalysis), . ..., ...... ... .. __0.573
Specific gravily (measured) . ... il e ——0.570
Remarks:




F//‘?W’-’E’é'-' #/CE

HA - ¥ {2/2:881
REPORT OF ANALYSIS
£.5.- 15889 M5 N=67890 +H 1,11 08S.PRES. 60,9 CAL.PRES. 6346
sTaTE- ALASKA COUNTY- NORTHWESTERN
FiELD-BARRON E WELLNAME- WELL NO, 19

II20FEL, /1320 FIl
LocaTion- NOT GIVEN yirn 23, T22x, £70  OWNER- HUSKY 0IL NPR OPERATIONS INC

DATE COMPLETED- NOT GIVEN /JE Ay /9725 DATE SAMPLED- 01/17/80

samPLED BY- NICHOLLS 3 CRANE

NAME OF PRODUCING FORMATION- NOT GIVEN F4eeow sawd

DEPTH IN FEET-NOT GIVEN 2050 THICKNESS IN FEET- NOT GIVEN 207

SHUT IN WELLHEAD PRES., PSIG- 1000 OPEN FLOW, MCF/D- NOT GIVEN 1272 M<FAD

CHECK OF DATA-

THE WELL DATA ARE ACCURATE, | I WITHOUT CORRECTION.( } AS CORRECTED ABOVE.

REMARKS-

ANALYSIS-

METHANE 86:s1 % NORMAL PENTANE TRACE OXYGEN 0.0
ETHANE 0.5 «x ISOPENTANE 0.1 % ARGON TRACE %
PROPANE TRACE « CYCLOPENTANE TRACE HYDROGEN 0.0
NORMAL BUTANE 0er % HEXANES PLUS TRACE % H2$ * 0.0 g
ISOBUTANE Q+.8 MNITROGEN 11.8 €o2 0.1 o
SPECIFIC GRAV ( . 608 HELIUM 1.22 «

TOTAL 99.90 «

CALCULATED GAOSS BTU/CV. FT., DRY AT B0 DEG, F AND 30 IN. MERCURY- 889 ]
* OUE TO THE ABSORPTION OF M2S DURING SAMPLING: THE REPORTED
RESULTS MAY NOT BE RELIABLE

FEAMISSION FOR RELEASE:

Permission is hereby granted for the Buresu of Mines to relesss the above data, together with similar data relessed
by other operatows as public information and as pacts of a series of papers on amalyses of gases fram various fields,
SIALSL, OF rRgiant.

o [ e

TITLE ﬁ%‘ IA'/- (

F-11



4548 BUSINESS PARK BLVD.

CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
é\ TELEPHONE (307) 2794014 PO. BOX 4-1276

CRUDE OIL ANALYSIS REPORT

Company Husky 011 Company Date May 17, 1978 Lab. No._ 7870

Well No. South Barrow Ne. 19 Location_. ..

Field NPR #4 - Formation_

Caunty Dep‘h_ DST Hp. 1

State Alaska Analyzed oy Jp

GENERAL CHARACTERISGTICS

Specific gravity @ 60/60 *F... .. . ... .. _____w
API gravity @ 60 “F..... . . __23.1
Saybolt Universal Viscosity @ 70°F., seconds _ 458
Saybolt Universal Viscosiry @ 100* F seconda 218
B. s. and water, %, by volume. . L 92
Pour point, 'F-._ . e 13
Total sulphur, % by welght o 1.33

REMARKS:

ENGLER DISTILLATION

DISTILLATION GRAPH
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CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907) 279- 4014 P.O.BOX 4-127% 4649 BUSINESS PARK BLVD,
AMCHORAGE, ALASKA 99509

ARSI

WATER ANALYSIS REPORT

apnaTop_ Husky Qi1 Company parg._ May 17,1978 LAR =0 7870
Y7L DO SOUth Barrow No. 19 LOCATION

FIELD NPR 4 PORIATION

COUNTT. INTERVAL. DST Neo. ]

STATR Alaska ' SAI'PLE PROW

PUITADRS & CORCLUEIONS:

Coiisas B/l g/l Arions z==f1 23/l
fodiem - . - - . . 1771 7707 guttate . . . ... 250 5.20
Poarcam - - - - - 1100 2816 cuioride . . . . . . 72506 704450
Coliirm = = o« o a 39000 . __1946.10  catbooure - . . . . 0 —
Iugn='cm ~ + - = - 40 3:29  swesbonate - . - - . 300 4.92
Inm  « + - == - oa Hydroride - « « « - 2o-

Teul Catloms - . - . . 2034.62 Tow Asioms - - - . _2054.62
Tewl docaived solide, 3/1 - - - o 114809 Bpecific redistence @ o8 *F:
HaCl squivaleat, mgfl - ¢ = - - . - Y7707 Obscrvse - - = - 0.08_  crmmerw
Obweeved pH -+ - - o o« = & o - . 7.6 Calenlsted -« - - . 4.08 ooy

WATER ANALYSIS PATTERN

Scala
Sample abave described MEQ per Uait
. ]

Na ; C1 1000 Na g C1

S :
e HCO» 100 Ca HCO,
g S0« 100 Me SR so,
Fe W, €Os 100 Pe COs

=l=nssr

(M valng b ey crephs ooy We, K, md L}
NOTE: Mg/t =MTigrwrw par vt Mey/1m MiTigrwm wywivulestn par Ui
Todion shloride syciveiesi oy Duslap & Hewthorse susalesbwn e




ERGINEERING MEMORANDA
SOUTH BARROW WELL NO. 19

PRODUCTION TEST NO. I
May 11-14, 1978

This memoranda is a presentation of the reservoir data gathered@ and reservoir
calculations from the production test of the Barrow Sand in the South Barrow
Well No. 19. Table I presents basic well and formarion datz. Table II is a
listing of primary analysis resulets. These are original gas in place, back~-
pressure analysis, drawdown analysis, pressure buildup analysis, and pressure
gradient test analysis. Presenrted next is a discussion of esch analysis. Con-
clusions and recommendations are followed by datz, graphs, and example calcu-
lacions.

TABLE I - WELL AND FORMATIOX DATA

1. Barrow Sandstone, early-middle Jurassic
2. Perforations 2018 to 2044 feet at & spf

3. Gross sand thickness 1 = 26 feet
4. Het pay thickness h = 16 feer
5. Bulk porosity in cet pay @p = 24.2%
6. Effective porosity in net pay 6 = 20.8%
7. Average water saturation in ner pay Sy = 48.2

8. Gas gravity gg = 0.611
9. Critical temperature Te = 336.1°R
16. Critical pressurs P = 650.9 psia
1ll1. Reservoir temperature Ty = 5279R
12. Initial reservoir pressure Pj = 984.0
13. 1Initial gas compressibillity 2i = 0.88

TABLE IT - LISTING OF TEST RESULTS
A. Volumetric Reserves:
Original gas in place = 353.466 McF/AcFt
B. Backpressure Analysis:
Absolucte open flow = AOF = 7.22 MMeF/D

Back pressure slope = n = 0.844
Back pressure constant = ¢ = 000064062 »cF/D

PS1Z
c. Pressure Buildup Analysis:
Initial reservoir pressure P; = 984 psia
Flow Capacity kh = 542.19 o fr

S



Permeabilicy

Skin

Skin pressure drop
Productivity index (actual)

Productivity index (ideal)

Flow efficiency

Gas mobilicy

Effective wellbore radius
Approxivate radius of investigation

k= 33.89 nd

S = 1,348

LFg = 42,22 psi

Ja = 14.13 McF/d
psi

Ji = 15.87 MeF/d
pai

Ef = .337

M e 2854.6 wd/cp

Iy = 1.104 inch

T{inv = 462 fr

D. Wellbore Pressure Gradient Survey: _
BHP ac 2037 ft = 980.9
Fluid level = 1767
WHFP = 793.0
Fluid gradient -

-315 psi/fte

DISCUSSION OF DATA, ANALYSIS TECHNIQUE, AND RESULTS

Original Gas in Place

The porosity, water sarturation, and reservoir temperaturs ussad in the calcu-
larion of Original Gas in Place were derived from log analysis and are repre-
sentative of the 16 feet of ner pay selected between 2023 and 2040 feet. The
initia) reservoir pressure was derived from the buildup analysis, with both
the initial and fimal buildup curves indicating 984.0 psia. The pressure
readings were taken from the Sperry Sun Tool Ko. 311 at 2037 faer.

The calculated value of Original Gas in Place is 353.466 McF/Ac ft. This is
18.5% higher than the sssumed value of 298.2 McF/Ac ft in use for the South
Barrow field. The primary cause of this difference is the porosity of 20,8
as opposed to the 16.0%7 in use as an average field porosity.

Four Point Backpressure Analvsis

The pressure-flow history obtained during the four point flow test wasz very
smooth and provided excellent alignment of points in the plot of P2 -Pp2 vs

Q. The indicated absclute open flow was 7.22 Y™eF/d. The backpressure slope
was 0.844.

Reservoir Parameter Analysis

Two types of reservoir parameter analysis vere performed. The first drawdown
of the four point flow was analyzed as was the final buildup. Table III com=-
pares the results of these two analyses.

The drawdown analysis technique was based oo the samilog plot of Pwf vs log

Tp . and the pressure equation:

Puf = Py -28984 q ugBg |log Tp + log k =3.2275 + 0.88859 §
kh PugCery



The final bulldup was analyzed using a multiple flow rate technique with the
n
plet of Pyp vs X qj/ -Tj 1 * AT
n Ta -T; + &T
=1
and the equation of the straight line being

141
Pyg = Py - 28984 q ug Bg Z qy log /T, 'Tj-l + AT
: kh 9
Tn =Ty + AT

This analysis was chosen as the most represencative of the reservoir as rhe
flow and bulldup times were the longest and the shut in pressure at the stare
of the flow period was nearest to the projected initial reservoilr pressures.
Table III shows that the values of kh are in close agreement. The kh in use
in the South Barrow field iz 154.5 md fr. The calculared kh for Wells No. 14
and No. 17 were 346.28 md ft and 493.80 md fr respectively. The values of
Skin, AP and ry,' show considerable divergence. This can be explained, how-
evar, by the rate dependent nature of these parameters. The most significant
face about the Skin and Flow Efficiency paramerers fs that they show a con-
siderably larger amount of formation damage than was indicated by the tests
of Well No. 17 and Well No. 1l4.

TABLE IIT - COMPARISON OF TEST ARALYSES

Derived Paramerer Drawdown Value Buildup Value
Flow Capacity kh = 567.90 md/ft kh = 542,19 md/ftc
Permeability k= 35.49 md - k= 33.89 md
Skin § = 786 S = 1.348
Skin Fressure Drop APg = 6.77 psi AP, = 42.22 psi
Actual Productivity Index Jp = 19.57 Ja = 14.13
Ideal Productivity Index Jy = 22,06 Ji = 16.87
Flow Efficiency Ef = 88.71 Ef = 81.7

. Cas Mobiliry M~ 2936.9 2% M~ 2854.6 23
Effective Wellbora Radius ry' = 1.936 inch r,' = 1.104 inch
Radius of Investigation Tinv = 222 fr Tinv = ﬁ62.6.ft

Pressure Gradient Survey

The pressure gradient survey was run with scops at 25, 50, 100, 500, 1000, and
1500 feer of bortom. The survey results are presented in Table II.-
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CORCLUSIONS AND RECOMMENDATIONS

The production testing of South Barrow No. 19 was excepcionally smooth
operationally and yielded excellent pressure and flow data. Minor problems
were sxperienced with the test tree and one flow line freeze off was success-
fully countered wich alcohol injection.

The somevhar higher (as compared to South Barrow Wells No. 14 and 17) skin
damage may be due to che 232 psi overbalance being carried when the well was
perforated. It would appear that 100 psi overbalance might be a better
operation parameter from a reserveoir viewpoint. Also of interest is the total
absence of produced water during the flow pericd. This is probably due to

the structurally high position of the well. 4s cozpared to the water pro-
duction experienced in Well No. 17, the dry nature of Well No. 19 confirms the
importance of staying high on the strycture in future wells and exerciging
caution in selecring the perforation interval in any wells vhich may ba drilled
lower on the structure.

DATA AND EXAMPLE CALCULATIONS

Attached are data displays and calculations as listed below.

1. Graph 1 Flow Rate vs Timas
2. Example Calculatcion I Original Gas in Place
3. Graph II P.2 =Pr2 vs Q
4. Example Calculation II Backpressure Data
3. Graph III Py vs Log Tp
6. Exawple Calculacion ITI Drawdown Analysis
n
7. Graph IV Pys VS Z qj/ log / To ~Tyj + AT
9n Tn -T§ + AT
=1
8. Example Calgulation IV Buildup Analysis
9. Graph V Pyg vs Depth
10. Example Caleulation V Gradient Analysis
H-4
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EXAMPLE CALCULATIOR 1

Volumetric Reserve Calculation

Criginal Gas in Place - McF/AcFt

43560 Frl/ac

@ = 20.BX

Sw = LA.2X

Py = 984.0 psia

Ty = &7°F

2i = .B80

Tse = 520°R

Pge = 14.65 psia

OCIP = A 8 Sg Py Tge 1
Pge T1 21

= 43560 X .208 X .518 X 984 X 520X

14.65 27

= 353.466 McF/Ac Ft

i
.87

ATTACHMENT 2
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GRAPH II
SCUTH BARROW No. 19
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EXAMPLE CALCULATION II

Four Point Flow Test - 5/12/78

Initial Reservoir Pressure = 984 psia

Race Choke Pressure Flow Rate
1 16/64 924.2 pasia 1.170 #2eF/id
2 22/64 858.5 psia 2.188 M2cF/4
3 26/64 779.4 psia 3.191 ¥2¢F/d
4 29/64 724.5 psia 3.687 M2cF/d

AOF = 7.220 M2eF/d
o = 844

c = .000064062 M2cF/d
)11

492
1314077
231233
360826

445165

ATTACHMENT 4
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II.

III.

Iv.

VII.

EXAMPLE CALCULATION III

First Drawdown - Sperry Sun Tool 311 at 2037'

B, = 2T Pge Te » 335.1°R Tg = 1.568
K‘; Pi-Puwf P, = 650.9 Pyp = 854.1
2 630.9
= 1,468
g = .882

Bg » .882 527  14.65 = .01372
530 954.1

Vg * Lg/ud = 0.0106 X 1.14 = ,D12084

Cc = SgCg + Swiw + CF = (.518 X .00115225) + (.482 X 1.3
(3.3 X 20~6) = ¢, = ,0006017561

kh = 28984 q ugBg q = 1170 McF/d
o m * 9.9
h = 16
= S§7.9 mdfr Plhr = 927.3 pgia
Pi = 984 psia
k= 35.49 od rw = 425"
B = .208

S = 1.1513 Pi -~ Plhr {- log k + 3.2275
m puctry2

§ = 786117

APg = m X .B7(5) = 9.9 X .87 (.786117)
= &.77 psi

Productivity Index = J

X 10-6) +

Ja= __4q = 1170 = 19.57 McF/d
i - Pyt  984.0 - 924.2 psi

Jjyj=__ g ~ 1170 = 22.06 McF/d
(F; ~ Fug) - APy 984 ~ 924.2 - 6.77 psi

Flow Efficiency = J, 19.52 » _as71

Iy  22.06

ATTACHMENT 6



VIII.

IX.

Average Gas Mobility = M

M= kg _ 35.49 _ 2936.94 md/CP
wg | .0L20823

Effective Wellbore Radius = ry'
Ty, = ¥ ¢™% = 1.936 inches

Approximate Radius of Investigarion = ri,y

Tipv = -l} 0,.00105 k Ip = 222 £t
o u Ct

H-11

ATTACHMENT 6
Page 2
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II.

III.

1v.

VII.

EXAMPLE CALCULATION IV

Final Buildup - Sperry Sun Tool 311 at 2037'

Bg=2 T Py Te = 336.19R TR = 1.568
Tee Pi-Pwf Pe = 650.9 PR = 854.225
2 650.9
= 1,212
g = .890

B, = .890 527 _14.65 = .015469
520 854.225

pyg = ui X pgfei = .0106 X 1.12 = 011872

= SgCg + SwOw + CF = (.518 X .00129052) + (.482 X 3.3 X 1076) +
(3.3 X 1075) = ¢, = 0005606721

kh = 28984 q pgBz q = 3667 McF/d
] m = 36
h =16
Plnr = 946
Puf = 724.45
v = 4.25"
g = .208

§ = 1,1513 Plhr - Pwf \~ loz ! k \\-r 3.2275
™ 1 buCtrwzl

S = 1.348

AP, = m X -87(8) = 36-X .87 (1.2348)

= 42,22 psi

Productivity Index = J

Iy = q = 3667 = 14.128 McF/d
By - Pus 984 - 724.45 pai

Jy - q = 3667 = 16,873 McF/d
Py - Pur - APy (984 ~ 724.45) - 42.22 psi

Flow Efficiency = Ja _ 14.128 u g,537
Ji  16.873

ATTACHMENT 8
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VIilI.

IX.

Average Gas Mobility = M

M=kg = 33.89 = 2854.6 md/CP
ug 011872

Effective Wellbore Radius = r'
T,' = r¥ 7% = 1.104 inches
Approxipate Radius of Investigation =

Tiny = 0.00105 k Tp = 463 ft
fuc

H-14

Tinv

ATTACEMENT 8
Page 2
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1]

2037
2012
1987
1937
1437

937

437

*Extrapolated from plot of P vs D

Ie~

25
25
30
500
500
500

417

EXAMPLE CALCULATION ¥

Pressute Gradient Test - 5/131/78

?
980.9
968.1
954.7
929.4
831.0
819.7
802.2

793.0%

AP

0
12.8
13.4
25.3
98.4
11.3
17.5

5.2

H-16

Gradiant

.512

.536

. 306

.197

.023

035

021

psiffe
psi/ffe
psi/ft
psi/fe
psi/fe
psi/fe

psi/fc*
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