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SOUTH BARROW WELL NO. 17
INTRODUCTION

South Barrow Well No. 17 is located in the East Barrow Gas Field southeast
of Barrow, Alaska (Figure 1). The field is on the National Petroleum
Reserve in Alaska. The well is 1,625 feet from the north line and 2,150
feet from the west line in the northwest quarter of protracted Section 30,
Township 22 North, Range 16 West, Umiat Meridian (Latitude:
71°14°00.3506" North; Longitude: 156°15'34.328" West). The Alaska State
Plane Coordinates are X = 705,077.78 and Y = 6,303,911.00, Zone 6.
Elevations are 33" Kelly Bushing and 7' ground level. Field operations
started on January 8, 1978, with the mobilization of construction crews and
equipment for the building of the drilling location. Rig-up operations
began February 19, 1978. The rig was released at 8:00 p.m. on April 13,
1978 after running tubing and installing tree. The tree was filled with 65%
(by weight) glycol-water solution. Began rigging-down operations on
April 14, 1978. Completed rig-down and move to South Barrow No. 19 on
April 15, 1978.

The Barrow gas sand was the primary objective, with secondary objectives
being the Sag River sandstone and several thin, but persistent sands, in
the "Pebble Shale”. The well was drilled to a total depth of 2,382 feet,
penetrating sediments of Recent to Triassic age and terminating in the
argillite of Pre-Carboniferous age. At the conclusion of the drilling
operations, the well was completed and tested in the Barrow gas sand, and
left as a suspended gas well.

Husky Oil NPR Operations, Inc. supervised and directed the drilling and
support operations as prime contractor to the Department of the [nterior,
U. S. Geological Survey, Office of National Petroleum Reserve in Alaska.
Brinkerhoff Signal, Inc. was the drilling contractor, and the Brinkerhoff
Rig 31, a National T-20, was used to drill the well.
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FIGURE 1 - WELL LOCATION MAP - SOUTH BARROW NO. 17
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DRILLING SUMMARY

Field operations at the South Barrow Well No. 17 location began on
January 8, 1978, with construction of the drilling pad. The rig and camp
were moved from the South Barrow No. 16 location, starting on
February 19, 1978. The rig components were moved first, and rig-up
began as they arrived on location. The camp was moved on February 26
and 27, 1978. The 13-3/8" conducter was run to 80', and then was
cemented with 250 sacks of Permafrost cement on February 27. A 12-inch
annular blowout-preventer and diverter line were installed on the 13-3/8"

conductor and pressure tested. Rig-up was completed, and the well was
spudded on March 2, 1978, at 6:00 a.m.

A 12-1/4" hole was drilled from 80" to 1520', and the hole was then logged
with DIL/SP and BHC-Sonic/GR logs from 1520 to the bottom of the
13-3/8" conductor. After logging, 9-5/8", 53.5#, $-95 casing was run to
1512 and cemented in with 1,330 sacks of Permafrost cement on March 7,
1978. A 12", 3,000 psi blowout-preventer stack was installed on the
9-5/8" casing. The blowout-preventer rams, choke manifold, and Kkill lines
were tested to 3,000 psi. The Hydril was tested to 1,500 psi. To
minimize formation damage from swelling clays, an inhibitive mud system of
calcium chloride-lignosulfonate mud was mixed, and the system was
changed over. The casing was drilled out with an 8-1/2" bit, and the
formation was tested to a 0.61 psi/ft. equivalent gradient. '

An 8-1/2" hole was drilled from 1520' to 2230'. At 1715, the hole was
conditioned to test three sandstone stringers at 1618', 1662', and 1686
(sandstones in the "Pebble Shale”). The test, Drill-Stem Test No. 1, was
run from the casing shoe (1512') to 1715 and a 500 psi nitrogen cushion
was used. It is summarized as follows:

Initial Flow Period: Open hole with no flow, bled off nitrogen to 0
psi in 18 minutes, increased from slight blow to strong in 60 minutes,
gas to surface in 90 minutes (0 psi), decreased to shut in, shut well
in at 150 minutes; initial shut-in period 320 minutes; pressures at
1674" were IMHP 917 psi, IFP 681 psi decreasing to FFP of 328 psi, SIP
548 psi, FHP 916 psi. The temperature at 1678" was 55°F, as
reported from the field. :

Recovery: Gas too smali to measure, fluid not measured, 6 galions of
slightly gas-cut mud in collars above tester valve, one gallon in sub
below tester valve,

After drilling to 2096', Core No. 1 was cut from 2096 to 2126 (30
recovered). Core No. 2 was cut from 2126' to 2147' (22’ recovered). The
discrepancy in core recovery and drilled depth is due to an error in the
driller's depth recorded at the time of coring. Drilt-Stem Test No. 2 was
conducted over the interval 2105' to 2147 (Lower Barrow sand) with a 500
psi nitrogen cushion. |t is summarized as follows:

Initial Flow Period: Gas to surface in 8 minutes, stabilized surface
flowing pressure of 700 psi on 1/4 inch choke from 75 minutes until
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tool ciosed at 120 minutes; well shut in for 240 minutes. Pressures at
2143" were |HP 1,234 psi, flowing pressure from 688 psi to 892 psi,
shut-in pressure 982 psi, and FHP was 1,234 psi. The temperature
reported from the field was 60°F.

Recovery: Three gallons of rat-hole fluid from collars below
cir¢ulation valve.

When the packer was unseated at the conclusion of the test, the hole
began taking fluid. Approximately 390 barrels of mud were lost before the
well was stabilized.

At 2230°, the 8-1/2" hole was logged as follows, prior to running 7"
casing: DIL/SP; BHC-Sonic/GR; FDC/CNL/CAL/GR; MLL/PML;
HDT-Dipmeter. Sidewall cores were taken, with 44 shot and 42 recovered.
The 7" casing was then run to 2212' and cemented with 133 sacks of Class
"G" cement with two percent calcium chloride. The blowout-preventer
stack was changed out to the 7" casing and pressure tested. The FO at
1258" was opened and the 7" cement job tested to 200 psi on an equivalent
gradient of 0.71 psi/ft. The 7" x 9-5/8" annulus was then displaced with
Arctic Pack (46 barrels) from 1169" to the surface. The 7" was drilled out
to 2203’ and tested to 2,000 psi. The shoe was drilled and the formation
tested to an equivalent gradient of 0.61 psi/ft.

A 5-5/8" hole was drilled from 2230° to 2382'. Cores were cut as follows:
Core No. 3 from 2295 to 2322°, recovered 5.5; Core No. 4, from 2322 to
2345', recovered 23',

Drii-Stem Test No. 3 was conducted in the interval 2212' to 2322 (Sag
River Sandstone) with a 500 psi nitrogen cushion. The test is summarized
as follows:

Initial Flow Period: Open tool and bled nitrogen off; gas to surface
in 25 minutes at O psi; rat-hole mud to surface in 55 minutes at 140
psi FSP on 1/4" surface choke; slightly oil-and gas-cut mud to
surface (emulsion) in 65 minutes at 200 psi FSP on a 1/4" choke; well
unloading in heads, maximum flowing surface pressure 255 psi on 1/4"
choke; well shut in at 88 minutes; initial shut-in 242 minutes;
pressures at 2298, |HP 1,292 psi, flow pressure 719 to 798 psi; SIP
1,026 psi; FHP 1,387 psi.

Recovery: Approximately 18 barrels of slightly oil- and gas-cut mud.

NOTE: Charts indicated depleting reservoir, flow pressure at 2298'
increased from 719 psi to a maximum of 932 psi, then decreased to 798
psi at shut in. Approximately 92 barrels of mud were lost to the
formation during reverse out.

Drill-Stem Test No. 4 was conducted in the interval 2212' to 2345 with a
o500 psi nitrogen cushion. It is summarized as follows:



Initial Flow Period: Tool opened with a fair blow, decreasing; gas to
surface after 120 minutes, with a decreasingly weak blow and 0
surface pressure; well shut in at 179 minutes; initial shut-in 411
minutes; pressures at 2319, bomb #982, as reported from the field
were: |IHP 1,393 psi, IFP 623 psi; FFP 1,051 psi; FSIP 1,138 psi;
FHP 1,395 psi.

Reéoverz: Reversed out 24 barrels of gas- and slightly oil-cut mud,
2 gallons of slightly gas- and oil-cut mud from sub under DCIP at 455
psi.

NOTE: Charts indicated partial plugging during flow period.

At 2382°, the hole was logged as follows: DLL/SP/GR, BHC-Sonic/GR,
FOC/CNL/CAL/GR, MLL/PML, and HDT. After log evaluation, a decision
was made to plug back and complete the well in the Lower Barrow sand.
Plug No. 1 was set from total depth to 2182' (measured depth), with 54
sacks of Class "G" cement (2% calcium chloride). A CBL/VDL/CCL/GR log
was run from 2173" to 1130" to insure cement bond behind the 7" casing
and a drillable bridge plug was set at 2162".

In preparation for completion of the well in the Lower Barrow sand, the 7"
casing was displaced with 10.8 ppg jelled calcium-chloride water, drill pipe
and collars were laid down, and the 2-7/8" tubing was picked up and
stood back. The blowout-preventer stack was changed out to 2-7/8" and
tested to 3,000 psi. The perforating lubricator was rigged and tested,
and the casing was perforated from 2101 to 2127' with Schiumberger's 4"
Hyperjet |l tool (four shots per foot).

The 2-7/8" tubing was run and hung at 2127', and the blowout-preventer
was removed and replaced with a test tree. The calcium-chloride water in
the weil was then displaced with nitrogen through the 2-7/8" tubing,
vented to the atmosphere, and allowed to flow through the tubing. After
rocking several times for cleanup, an initial flow was conducted to
establish reasonable four-point rates. A four-point flow test and 33-hour
shut-in were performed with bottom-hole pressure recorders in place (see
Appendix 11l for details). Indicated AOF was 6.50 MMCFD with an initial
reservoir pressure of 997.8 psia. The well flowed free water in

conjunction with the produced gas at a final observed water-to-gas ratio of
0.031 barrels/MCF.

Pressure recorders were pulled, the well was suspended with 11.0 ppg
calcium-chlioride water in the hole. The test tree was removed and
replaced with the blowout-preventer stack prior to pulling the 2-7/8"
tubing. A Baker Model K retainer was set at 2048, and the tubing was
rehung at 2039°. The tubing back-pressure valve was run, and the
blowout-preventer stack was replaced with the wellhead tree. The tree

was tested to 3,000 psi and left filled with a 65 percent ethylene glycol
sofution.

The rig was released April 13, 1978 at 8:00 p.m. Rig-down commenced,
and the equipment was moved to South Barrow Well No. 19.
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All logs from the South Barrow No. 17 well were recorded on magnetic tape
for ease in computer interpretation. The hole was straight. The maximum
deviation of 1-1/2° occurred at 1060° in the 12-1/4" hole. The 8-1/2" hole
was drilled at 1/4° deviation.

Detailed drilling information, in the form of bit records, mud summary,
time breakdown analysis, and casing and cementing reports, is included in
the body of this report.
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TROTOSED CASING AND CEMENTING PROGRAM

KIZE 0 1oLy HIEE OF CaHIRG WEICHT FEL FOOT SEITING DEPTH QUANTIT OF CEMRNT
17 1/2" 13 3/8"(Coud.) | 724 (5-95) 110" KB T 100 $x Permafrost to Surface
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12", 3000 psi, SA Diverter Assembly i “-1220" w/t 60 bhls Arctic Pack.
- ; -
From * 1500' to TD: CLaes T

12", 3000 psi, SRRA BOP Assembly
w/3000 psi Choke Manifold and Kill Lice
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7. UMIT AGREEMENT MAME
N/A
B. FARM OR LEASE NAME National

1. oil Eas
well g well G ather

Petroleum Reserve in Alaska

9. WELL ND.

2. NAME QF OPERATOR YNatlonal Petroleum Reserve in
Alaska (through Husky 011 NPR Operationa, Inc.)

So arrow We] 3.
10. FIELD OR WILDCAT NAME'

3. ADDRESS OF OPERATOR .
2525 C Street, Suite 400, Anchorage, AK 99503
4. LOCATION OF WELL (REPORT LOCATION CLEARLY. Sz2e space 17

below.)

AT SURFACE: 1625' FNL, 2150' FWL

AT TOP PROD. INTERVAL:

AT TQTAL DEPTH:

South Barrow Gas Field

11. SEC, T, R, M., OR BLK. AND SURVEY OR
AREA

Sec 30, T22N, RIBW, 1M

12 COUNTY QR PARISH| 13. STATE
Nerth Slope Alaska

14. APl NQ.

16. CHECK APPROPRIATE HOX TO INDICATE NATURE OF NOTICE
REPORT, OR DTHER DATA

15. ELEVATIDNS {SHOW OF, KD3, ANG wO)

33" KB

NOTICE OF INTENT TO: SUBSEQUENT REPORT DF:

TEST WATER SHUT-QFF [
FRACTURE TREAT |}
SHOOT OR ACIDIZE’ £l
REPAIR WELL a
PULL OR ALTER CARSING [
]
||
]

0oa

0o0oo

MULTIPLE COMPLETE
CHANGE ZONES
ABANDOM* %
{other) Subsequent Notice of Spud Dare

a

(NOTE Report resvity of mullinte completion or zone
charnge on. Farm 5-330.)

17. DESCRIBE PROPOSED OR COMPLETED GPERATIONS (Clearty state all partinent details, and give pertinent dates,
including estimated date of starting any proposed work. 1f well is directionally drilled, give subsurfaze lacations and
measured and true vertical depths for all markers and zones pertinent ta this work.)*

This well was spudded at 6:00 AM, March 2, 1978.

Initial hole size was 12 1/4".

Subsurface Safsty Valva: Manu. and Type Set @ Ft

18. | hereby certify that the fpfRgaing is trus and corract

SIGNED el e Chief of Operationsare 7 ’.-/“""“?‘ 72 &

[

=
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UMITED STATES
DEPARTMENT OF THE INTERIOR
GEQLOGICAL SURVEY

5. LEASE
N/A

5. IF INDIAN, ALLOVTEE OR TRIGE HAME
N/A

SUNDH:{ NOTICES AND REPCORTS ON WELLS

(Da not use this farm fos praposals ta drill or ta dzrpen ar plug bach to x different
tevervair, Use Form 43113 far such praposats)

7. UMIT AGREEMENT NAME

NSA
8. FARM OR LEASE MAME  National

Ras m

wall

0

1, wil

well othar

Petroleum Reserve in Alaska
9. WELL NO.

2. NAME OF OPERATOR National Petroleum Reserve in
Alaska (through Husky Oil NPR Operations, Inc.)

So. Barrow Well No. 17
10. FIELD OR WILDCAT NAME

3. ADDRESS OF OPERATOR
2525 C Street, Sulte 400, Anchorage, AX 99503

South Barrow Gas Field —_
11. SEC., T., R, M., OR BLK. AND SURVEY OR

4. LOCATION OF WELL (REPORT LOCATION CLEARLY. See space 17
belgw.)
AT SURFACE:
AT TOP PRQD. INTERVAL:
AT TOQTAL DEPTH:

CHECK APPROPRIATE BOX TO INDICATE NATURE CF MOTICE,
REPORT, OR OTHER DATA

18,

NOTICE OF INTENT TO: SUBSEQUENT REPORT OF:

TEST WATER SHUT-OFF
FRACTURE TREAT
SHOOT OR ACIDIZE
REPAIR WELL

PULL QR ALTER CASING
MULTIPLE COMPLETE
CHANGE ZONES
ABAMDON™

(other) Sy

0Onooano
00000000

&

and cementing

AREA
_Sec 30, T2ZN, RESW, 1M

12, COUNTY OR PARISH| 13. STATE

North Slope Alaska

14. AP! NO,

15. ELEVATIONS (SHOW DEADI @NO WD)
a2l

33" KB nﬂzc.’a\.d. 0‘&

L) 'vr’

5
o o
";1 o
\“‘?‘ o et
(NOTE: Repart reaults of ’"“'“”‘"'iu'g%‘:é}”‘ﬁaﬂ"'

chartge an Form %1 _-0\' o~
< g
T o

9 5/8" surface casing.

17. DESCRIBE PROPOSED O
ineluding estimated date

R COMPLETED OPERATIONS (Ctearty staie all pertin=nt details, and give pertinent daizs,
of starting any proposed wark. |f well is dicectionally drilled, give subsurface lacations and

measured and true vertical depths for all markers and zonas pertinent to this wark.)"*

Drilled 12 1/4" hole to 1520 and logged. Ran 37
Buttress casing with the float shoe ar 1512° and
Cemented with 1330 sacks of Parmafrost cement at
throughout job with 14.7 ppg slurry in returns.

WwoC.
gtarter head.
kelly cocks to 3000 psi and Hydril te 1500 psi.

joints of 9 5/8", 53,5 1b/fr, 5-95,
the dueplex float cellar at 1471°.
14.7 ppg slurry weight. ¥Full returns

Cement in place ae 5:00 PM on 3/6/78.
Cut off 13 3/8" braden head.  Cut off 9 5/8" casing and weld on 10",:3000 psi
Nipple up 12", 3000 psi SRRA BOF stack.

Teat rams, manifold, and

Tested 9 5/8" casing to 1500 psi.
Drilled out float collar and shoe and 10 of formation.

Tested formation to 0.61

psi/ft equivalent gradient with no observed leak off.

Subsurface Safety Valve: Manu. and Type Set @ Ft
18. | herpby certify that the f oing is true and comect
SIENED i 8 :‘V g :"" E nrie Chief of Qperationsare _ % tasell 78

Canforms with
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provisions of -
30 CFR 221.

.



‘UNITED STATES
DEPARTMENT OF THE INTZRIOR

GEOLOGICAL SURVEY

SUNDRY NOTICES AND REPORTS ON WELLS

{00 nok usr this form for prapoaals to drill or t2 Cevpen or plug Dach {o a diMarnt
fratrvoir, Use Forem 3=-331-C [or such proposals.}
gas

1. ail

5. LEASE el
N/A i OMSHOE L1t ¢
6. 1F IMDIAN, ALLOTTEE OR ¥RIBE MAME
N/A APR 6 1533
7. UMIT AGREEIENT NAME ...,
N/A WS Coa

B. FAAM OR LEASE NAMEA -'M.u-oga__l_ .

D wel! m

2. NAME OF DPERATOR Nativnal Petroleum Reserve in

well ather

Petroleum Resaerve in Alaska
9. WELL NO. '
South Barrow Well No. 17

Mlaska (through Husky 0il NPR Operations, Inc.)
3. ADDRESS OF QPERATOR

10. FIELD QR WILOCAT NAME
South Barrow Gas FieId

2525 C Street, Suite 400, Anchorage, AK 99503
4. LOCATION OF \WELL (REPORT LOCATION CLEARLY. Sss space 17
beiow.)
AT SURFACE:  1625' FNL; 2150" FYL
AT TOP PROD. INTERVAL: -
AT TOTAL DEPTH:

11. SEC., T. R., M.,-OR BLK. AND SURVEY 0=
AREA

Sec 30, T22N, RisW, UM

12, COUNTY OR PARISH] 13 STATE

Norch Slope . Alaska

16. CHECK APPROPRIATE BOX TO INDICATE NATURE OF NOTICE,

REPORT, OR OTHER DATA

14. APl NG

15, ELEVATlO-‘IS_'(SHOW DF-KD3,. anD wa
33% KB

KOTICE OF INTENT TO:

TEST WATER SHUT-OFF

FRACTURE TREAT

SHOQT OR ACIQIZE

REPAIR WELL

PULL OR ALTER CASING
*  MULYIPLE COMPLETE

CHANGE ZONES

ABAMDOM™

{athar}

SUBSEQUENT REPORT OF:

Qo

0
0
O
0
O

HoC00000

L]

Subsequent-Repert of Ruoning and Cementing

(NOTE: Repert resulta of multiple LoMalenon or tae:
change an. Form 9310 .

7" Casing

17. DESCARIIE PROPOSED OR COMPLETED QPERATIONS (Clsarty state 2ll partinent datails, and
including estimmatad date of starting any proposed work, I weil is diractionaily drillad, give
measured and trua verticai depths for all markers and zones Peetiaamt to this work.)*

An 8 1/2" hole was drilled to 2230%, Ran 55 joints

casing with -the float shoe @ 2212, duplex float collar @ 2172'

and upper FO @ 1169". .Centralizers were rum as per
15 barrels of water containing 2% CLA-STA.

‘the original well plan. .
Mixed and pumped 133 sacks of class ¢

Bitwa pactinent gatag
subsurtace losations zn-

of 7, 38 1b/ft, §-95, Buttress
y lower Fn @ 1258°",
Pumped

cement with 2% calcium chloride through drill pipe using duplex cementing technique.

Cement in place at 4:30 AM om 3/21/78.
job. Opened lower FO and circulate.
head and tested flange to 3000 psi.

tested rams, chokae,
@ 1258

Nipple up 12",
and kelly cocks to 3000 psi and

Checked floats, o.k.
Close FO and landed casing,

and tested anmulus to 200 psi with no bleed-off.

Full returns throughou
Installed tubing
3000 psi SRRA BOP system and
Hydril ro 1500 psi. Opened TFO
Closed lower FQ and opaned

FO @ 1169". Puwped 88 harrel water wash followed by 46 barrels of 10.4 ppe Arctic

Pack.

Subsurface Safety Valva: Manue. and Type

Good job throughout with retort om final pack réturns indicaring only 1%

(See atrached for gontinuation)
Set @

_F:
18. 1 hereby certity tha h:,;ﬁ;re-gaingis trux and corract
A7 .
S‘C”Eﬂ;}m ? niree Chief of Qperationagare & W 78
- . -'f
Conforms with ’:// ' ¢ fThixsa3ce tar Fediaat or Siste e vomr ////; ~
: [ L e e e A .

pertinent ’/’ /Z = WERINIAT Dnma g amare 4 ,’f/_-u” SR EP R
provisions of oL =TT 7 E
30 CFR 222,

“*Sea tntlructlisny on Rercrts Sida



Sibsequent Report of Running and Cementing 7" Casing
South Barrow Well No. 17
Continued

excess water, Arctic Pack In place at 11:50 PM on 3/26/78. Closed FO and pressure
tested to 2000 psi o.k. Drilled cement and fleat collar. Tested casing to 2000
psi. Drilled out to 2240' and tested formation to 0.6l psifft equivalent gradient.
Drilled zhead with 5 5/8" bit.
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UNITED STATIS
‘ DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

BEreyemn

SUNDRY MOTICES AMD REPQRTS ON WELLS

{Do not use this form fo= poaosats ta defll or B2 2essen ar plug bacy 10 a diMerent
resrrvoir, Use Form 9-331-C for such propotals }

5. LEASE OMSHOZE DIST, OFFIE
N/A

6. IF INDIAN, ALLOTTEE QR TRIGE 'A.\_l"__
N/A APR g l§.-

7. UNHT AGREEMENT MAMEsravATION. DEVIZI
/A WS GT LTI T

1. oil f-£11 7
wet O ger @ otner

B. FARM OR LEASE MAMP GG an b 1o
FPetroleum Reserve in Alaska

2, MAME OF QPERATOR HNatipnal Petroleum Reserve in
Alaska (through Husky 0il NPR Operacions, Inc.}

9, WELL NO.
South Barrow Well No. 17

3. ADDRESS OF QPERATOR -
2525 € Street, Suite 400, Anchorage, AK §9503

10. FIELD QR VALRC T MAME
South Barrow Gas Field

4. LOCATION OF WELL (REPORT LOCATION CLEARLY. S2e snace 17
below.)
AT SURFACE: 1625" FNL; 2150% FUL
AT TOP PROD. INTERVAL:
AT TOTAL DEPTH:

11. s2C, T., R, l-‘i.,-DR_.ELK.'AND SURVFY QR
AREA

Sec 30, T23M, RIBW, UM

12, COUNTY OR PARISH| 13. STATE
North Slope Alaslka

16, CHECK APPROPRIATE BHOX TO INDICATE NATURE OF MQTICE,
REPORT, OR OTHER DATA

NOTICE OF INTENT TO:
TEST WATER SHUT-OFF
FRACTURE TREAT
SHOOT OR ACIDIZE
REPAIR WELL
PULL OR ALTER CASING
MULTIPLE COMPLETE
CHANGE ZONES
. ABANDON®
{othar)

SUBSEQUENT REPORT QF:

0 [ |
00000o0

14, API NO.

15. ELEVATIONS (SHOW DF, KO3 ANG w0
33" KB

O
Notice of Intent to Plug Back and Production Test

(NOTE: Report reauits of multione completion e zon:
change on Farm 9-339)..

17. DESCRIBE PROPOSED OR COMPLETED QPERATIONS (Clearty state all certinznt d=tails, and giva pertinent gaiss
including estimated date of starting any proposed work. If well is dicactionally driltad, giva subsurfaze facations ans
mezsured and true vertical depths for 21l markers and zosas pertinznt ta this work.}*

This well has been drilled to 2382' and leogs run over the open hole interval. From
core, DST, and log data, the Sag River Sand interval has been evaluated in ‘this wall
The operater plans to set an open hole Class G cement plug (w/2% CaCly} from TD at
2382" zo t 2180" (32% inside 7" casing). A cement retainer will be set at T 2165
to provide a secondary seal frowm the Sag River. The Barrow Sand will he perforated
and tested for production evaluation.

Subsurtace Sataty Yalve: Manu. and Type

ig. 1he>e3y)i;;t;;rha the
SIGKRED
T

Set &

é/‘i{kﬂ—iﬂ?&’

agoing is trua and correct

nriz Chief of Overatiopsare

Conforms with L g/_, fThis 39354 far Fedaral ar Stacs oze vaeh 4? pE
i P A ~ .,

pertinent "-fé'/"" C e /..4 goet TS;'EL;—D‘-(“T 21T oVISQRoaTe 2 r’:).’l’_{._-f//r.’.'" ey TR

provisions of = e o :

30 CFR 222.

Sew tnabtrsctions gn Rovrde Side

11



SUBMIT [N DUPLICATE®*
{Sreother in

UNITED STATES
DEPARTMENT OF THE iNTERIOR

reverse aided

atructinne &R

Amended February 22, 1983

Form mporoved.
Budget Burenw No. 43-R3sa.b.

5 LEAST DESIGMATION AMD BERIaL MO,

GEOLOGICAL SURVEY N/A
[T AN, & B MiME
WELL COMPLETION OR RECOMPLETION REPORT AND LOG* T
1 TTIE OF WELL: u'ul.l.l. I{r";:‘u. Ry D Other T. UMIT AGREEMEXT NAMD
h TYPE OF COMFPLETION: N{A
e SO MO %O Ml ome _Suspended S ren o Tenes Waws National
T WaMt o orematox  NALjONal PELroleum Reserve Jn Alaska Petroleum Reserve in Alaska

{through Husky 01 MPR Operations, Inc.

#., WELL ¥0.

5. APDAESS OF OPERLTOR

2525 C Street, Suite 400, Anchorage, AK 99503

South Barrow Well No. 17

14, FIELD i8NG FOUL, OB WILDCAT

T LOCATION DF WELL ( Report location giearly and in accordance with omy Stale requirementa)®

1625' FNL; 2150' FWL

At rep prod. interval raported below {Stl‘aight HO]E)

Al 3urfoce

South Barrow Gas Field

11, sgC. T., X, M., O BLOCK AND SLRYEY
oK ARES

Sec. 30, T22N, R16W, UM

At total depth (Stl"‘aight HU]E}

14, PERUIT No. CATE I88LED 12 5«::;:1: on 13. aTatx
N/B | N/A North Slope Alaska
13, paTE APUDDRD 18, DATE T.0. LEACHED | 1T, PaT: eewes: {Rrady fo prod.) | 1g grevarions (OF, axh, T, ok, ETC.)* | 19, SLEY. CasmiNOHIsR
3/2/78 4/2/78 Suspended 4/13/78 33' KB 15
20. ToTal boTH, MO & IvD il. riita, FACK T.D.. MO & TVD 22, (F MULTIFLE COMPL.. 23, INTERYaLE ROTARY TOOLS CAWLE TOOLS
HOW M4NY* DRILLED BT
2382' MO & TVD 2162' M0 & TVD / ~——» | Rotary |
24, FPRODUCING INTERYAL(S). OF TRIS COMFPLLTION—TOF, BOTIOM, MiME (MD ANG TYD)" 203, Wil DIRECTIONLL
IURTET MaDR
2101' to 2127' MD & TVD Barrow Sand No
26, TYFE CLICTRIC AND OTHER LOGE AN 27, ®Waa WELL CORED
DIL-SP, BHC Sonic-GR, FOC, FDC-CNL, MLL-ML, HRD, Velocity Yes
28 CASING RECORD | Report all strings set in well}
CAELND SIZE wWEIGAT. LU.FT. BEFTH SET (MD} HOLE AIEK CEMENTING NECOLD 4MOUNT PULLED
13-3/8™ TZF (S-95] 807 1O 17-172" 250 5x Permafrost Tohe
=58 TSS9 IS D = 330 S PETMATTOS T NTTE
L B8¥ 15-95) | 2212' Mb B-1/2" 133 Sx Class G + 2% CaCl, [ None
| =
29. LINER RECORD 3. TURING RECORD
NIIR TOF |KD) BFTHOM (M) 14CKS CEMENT® FCKEEN (WD) MIm DEFIE 2K {MD) PFACKEER ART (NMD)
None - T 2-7/8T | T2u3g “Hone
T, Fraronation lllcr.-l.n (frtercal, roe and number)

i

ACID. SHOT, FRACTURE. CEMENT SQUERZE. ETC.

2101'-2127' MD

BEFTE INTERTAL (MB)

AMOUNT 4ND EIND OF MATERIAL TETD

4" Hyperjet II

4 Shots Per Foot 2382°-zl6z" MD

B4 Sx
Open Hole Plug Back

+

3. PRODUCTION

DATR FIRET FROBUCTION FRODUCTION METHOD (Filowing, per lif}, pumping—eize ond fypa of pump) WILL WTAYUN (Producing o
4/7/78 Flowing Shit=dn

AT OF THET HOURE TEITED CHOEN WIXN | PROD'N. FoR QL= DBL. GCAR—3CE WATIR—ASL., Gal-O1L LATIO
4/7/718 143 1/3 32/64 "5 | None | 8283 | 254 None

rLaw. TUENG PRimm CaSING PRESICLE CALCLLATED OlL—ESL. CAN—MCF. WATEL—-REL. oIL IGllilﬂ-ll‘l (CORR.}
477.7 PSLﬁ “""""""'"@__, | | 6500 |

34, DIKPONITION OF Gis (Sold, waed for fusl, belled, sfc.t i TEST WITNCEamp BT
Vented ‘

35, LIST OF aTTACEMENTY

Four Point Test Data

3¢ T Gereby certify that the _fgrqeln‘fund attached information o complett And correct as determined from all arsllahir recorga

——— . -
TTEN N .
sonEp . o D NS T el =

rrree Chief of Operations, ONPRA

DaTE

*(See Indtructions and Spaces for Additional Data on Reverse Side)
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Initial Reservoir Pressure = 995.7 psia

Lhoke
24764
32/64
40/64

48/64

ATTACHMENT I

Four Point Flow Test - 4/11/78

Pressure
865.4 psia
721.3 psia
6131.3 psia

477.7 psia

AOF = 6.50 M274

n = 0.615

¢ = .0013307297 M2/d/psia

15

RECEIVED
ONSHORE DIST. OFFIC

JUL 12 1974

CONSERVATION BResic
U. 3. GEOLOGIEAL SURy.
ANCHORMSE, ALASKA

Flow Rate P2

2,89 M2/4 246687.68
4.13 M2/4 475331.15
4.70 M2/4 619467.95
5.56 M2/d 767407.55



a 71*14° 007506 N
= 156"15' 34328 W
Y = 6,303,911.00
= 705,077.74

SCALE IN MILES

CERTIFICATE OF SURVEYOR

I herelyy certify that I am properly registersd
ard licensed *o practice lamd Surveyirg in the
State of Alaska and that this plat represents

a location survey mads by me or under my super—
vision, and that all dimensions and other decails

are gorrect.

August 17, 1977

S OF AN
ar ?.9'“*-‘;!‘1!“.
I R, Wy

h
[
%

F4
AS STAKED
BARROW 17
LOCATED IN
Nr 1/4 BENTOMCTED STC 30 Y22M . 01EW  UMIAT  MERIDIAN, AX
Surveysd for
HUSKY OIL
N.P.R. OPERATIONS INC.
Surveyad oy

Bell, Herring and Associates
ENGINEERS AND LAND SURYEYORS
801 west Fireweed, Suile 107
ANCHORAGE, ALASKA 99503
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DATE AND
FOOTAGE
DRILLED AS
OF 6:00 A.M.

2/19/78

2/20/78

2/21/78

2/22/78

2/23/78

2/24/78

2/25/78

2/26/18

2/27/78

2/28/78

3/1/78

OPERATIONS HISTORY

ACTIVITY

Preparing location for rig. Worked on ice pad for
camp.

Cleaned out cellar. Thawed and cleaned around
subbase. Set drilling line on floor. Removed hot air
ducts. Broke out steam lines.

Drained rig water tank. Skidded rig off hole at South
Barrow Well No. 16. Moved pump room, boilers, and
tight plant.

Skidded rig from No. 16 pad to No. 17 pad. Laid
matting boards on visqueen. Rigged up and started
small generator.

Set drill rig over well. Started rigging up fuel and
steam lines. Hooked up lights to rig. Put spreader
in subbase. Hooked up hot air to subbase.

Set fuel tank and laid line to rig. Set Halliburton unit
and tanks. Hooked up Koomey and air lines. Worked
on water and steam lines.

installed steam lines from boiler to pump shed. Ran
water lines to mud tanks. Set in front wind walls.
Set slide and catwalk.

Hooked up flow line and trip tank. Picked up kelly
and set rat hole. Realigned mud tanks on skid and
pump shed with subbase. Worked on cementing unit.
Cut drilling line. Worked on steam and mud tank
heaters. Moving camp.

Completed moving camp. Rigged up same. Worked on
water and sewer lines.

Finished camp rig-up. Cemented 13-3/8" conductor
with 250 sacks of Permafrost cement. Cement in place
2/27/78 at 7:00 p.m. Mixed spud mud and waited on
cement.

Cut off 13-3/8" casing. Dressed, cut and installed
starter head. Welded on same. Tested kelly cock,
manifold, and spud line. Nippled up
blowout-preventer.

18



3/2/78

3/3/78
355

3/4/78
629’

3/5/78
456’

3/6/78
o

3/7/78
0(

3/8/18
0'

3/9/78
o'

3/10/78
195°

Tested 13-3/8" head to 750 psi. Nippled up annular
blowout-preventer and diverter system. Tested
blowout-preventer to 250 psi. Picked up bottom-hole
assembly. Circulated at 60'; lost 1 to 2 barrels mud
per minute while circulating. Annulus stayed full
when not circulating.

Spudded well March 2, 1978, at 6:00 a.m,

Total Depth: 435'; Mud Weight: 8.8; Viscosity: 35.
Worked on pumps and pump motor. Drilled ahead.

TD: 1064'; MW: 9.4; Vis: 34. Drilled to 1064,
Repaired air compressor motor. Tripped for bit.
Worked on air compressor.

TD: 1520°; MW: 9.6; Vis: 41. Repaired compressor
motor. Tripped in. Drilled to 1520'; circulated to
log. Rigged up to log. Ran DIL/SP to 1089'., Would
not go below 1089'. Logged to surface.

TD: 1520"; Mw: 9.6; Vis: 41. Rigged down
Schlumberger. Tripped in to condition hole.
Repaired air compressor. Rigged up and ran DIL/SP
and BHC-Sonic/GR logs. Tripped in to condition for
casing. Rigged up and ran 9-5/8" casing.

TD: 1520'. Ran 37 joints of 9-5/8", 53.5#, §-95,
BTC casing. Shoe at 1512 KB. Tripped in with
stinger, Conditioned hole for cement. Cemented
casing with 1,330 sacks of Permafrost cement. Pumped
20 barrels of water ahead and 2 barrels of water
behind. Mixed 14.7 ppg cement at 6 BPM. Displaced
with 10.9 barrels of mud. Final returns were 14.7
ppg. Cement in place March 6, 1978, at 5:00 p.m.
Tripped out with stinger. Drained stack. Nippled
down. Cleaned mud tanks and mixed mud.

TD: 1520°; Mw: 10.2; Vis: 45, Finished waiting
on cement. Cut off 8-5/8" casing. Removed
blowout-preventer stack. Cut off 13-3/8" casing head.
Waited for weld to cool. Tested weld to 1,000 psi.

TD: 1520°; MW : 10.2; Vis: 45, Nippled up

blowout-preventer stack. Tested rams, choke
manifold, kill tine, and kelly cocks to 3,000 psi.
Tested Hydril to 1,500 psi. Installed wear bushing.
Tripped in.

TD: 1715"; Mw: 13.4;  Vis: 42, Thawed and
changed out kelly. Drilled fioat collar and cleaned
out to shoe. Tested casing to 1,500 psi. Drilled shoe
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0

3/12/78
265’

3/13/78
121°

3/14/78
51

3/15/78
0‘

3/16/78
OI

3/11/78 -

and 10 feet of formation. Tested formation to 0.61
psi/ft. (11.7 ppg). Drilled to 1715’ and conditioned
mud. Short trip--four stands; tight hole.
Conditioned and made short trip again. Conditioned
mud and tripped out.

TD: 1715"; MW: 10.4; Vis: 41, Tripped in with
drill-stem test tools for Drill-Stem Test No. 1:
1512-1715". Tested surface lines to 1,500 psi.
Pressured drill pipe with 500 psi nitrogen. Set packer
at 1476'. Opened tool 3/10/78 at 2:00 p.m. Tool open
2-1/2 hours, shut in 5 hours and 20 minutes.
Pressures reported from the field were as follows:
IHP: 922 psi; IFP: 666 psi; FFP: 323 psi; FSIP:
537 psi. Pulled packer loocse at 9:30 p.m. Dropped
bar and circulated out. Tripped out and laid down
drill-stem test tools.

TD: 1980'; MW: 10.9; Vis: 55. Tripped in with
bit. Cleaned out 20 feet of fill. Drilled ahead. Lost
+30 barrels of mud at 1800'.

TD: 21017, MW: 10.9; Vis: 50. Tripped out for
bit. Started swabbing four stands off bottom, pulled
four more stands. Tripped back to bottom.
Circulated and tripped out. Drilled 8-1/2" hole to
2096'. Made six-stand wiper trip. Circulated and
conditioned mud. Tripped out for core barrel.

TD: 2147'; MW: 10.9: Vis: 45. Cut Core No. 1:
2096-2126", Tripped out and recovered 30 feet.
Tripped in and cut Core No. 2: 2126-2147". Tripped
out and recovered 22 feet (excess recovery resulted
from discrepancy in driller's depth). Reamed core
hole. Tripped out and picked up drill-stem test tools
for Drill-Stem Test No. 2.

TD: 2147"; MW: 10.9; Vis: 44. Ran in hole with
dritl-stem test string, picked up test head, tested line
to 1,500 psi. Nitrogen cushion leaking from pipe.
Pulled out of hole, laid down 4, 5 and 6 joints and
cemented wvalve in place. Ran hack in hole with
drili-stem test tools, set top packer at 2097, tested
line to 1,500 psi. Added nitrogen cushion at 500 psi.
Opened tool at 5:50 a.m. Had 610 psi on 1/4" choke.

TD: 2147"; MW: 10.8; Vis: 45. Ran Drill-Stem Test
No. 2: 2105-2147". Tool open two hours; gas to
surface in 8 minutes; 700 psi through 1/4" choke.
Toot shut in four hours. Dropped bar: unable to
circulate. Pulled four stands; hole did not flow.
Pulled seven more stands; bottom tools at 1465,
circulating sub at 1315; hole taking fluid. Added
lost-circulation material; circulated with full returns.
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TD: 2147; Mw: 10.9; Vis: 41. Tripped out with
drill-stem test tools. Tested blowout-preventer
equipment rams to 3,000 psi, Hydril to 1,500 psi.
Tripped in with bit. Cluteh on No. 2 motor went out.
Tripped out to casing shoe. Changed clutch.
Tripped in.

TD: 2230"; Mw: 10.8; Vis: 43. Drilled to 2230,
Made short trip. Reamed 90 feet to bottom.

Circulated, surveyed, and tripped out te log. Ran
DLL-SP and BHC-Sonic/GR. '

TD: 2230°; Mw: 10.8; Vis: 41. Ran FDC/CNL/GR,
MLL, HRD: 2222-1515'. Shot 44 sidewall cores;
recovered 42. Dropped end of water hose (1" cascade
valve, bushing, and 8" nipple) in hole. Cut drilling
line. Tripped in hole, hit bridge at 2215". Had 4 feet
of fill in hole. Circulated and conditioned mud for
casing. Pulled 12 stands; ran back to bottom;
circulated. Pulied out of hole to run 7" casing.

TD: 2230'; Mw: 10.4; Vis: 42. Tripped out, Ilaid
down 6-1/4" drill collars. Picked up sixteen 4-3/4"
drill collars. Rigged up to run casing. Changed to
7" rams. Ran 55 joints of 7" casing to 2222'. Shoe
top at 2220.15"; duplex float collar at 2180.74"; FO top
at 1178.08"; fower FO top at 1267.57".

TD: 2230°; MW: 10; Vis: 42. Circulated. Tripped
in with duplex stinger, FO closing fingers, and
RTTS. Packer set at 210", Tripped out to redress
RTTS. Tripped in to duplex collar at 2172'. Set
stinger, circulated. Pumped 15 barrels of water with
2% Cla-Sta. Cemented with 133 sacks of Class "G"
with 2% calcium chloride to mix water. Displaced to
duplex collar. Pulled stinger floats. Cement in place
at 4:30 a.m. Tripped out. Corrected depths: shoe
at 2212'; duplex collar at 2172'; lower FO at 1258';
upper FO at 1169,

TD: 2230"; Mw: 10.8; Vis: 45. Opened FO at
1258", circulated 5 hours. Tripped out, picked up
blowout-preventer stack. Set OCT casing slips with
7,000 pounds casing weight. Cut 7" casing, installed
tubing head and tested to 3,000 psi. Nippling up
blowout-preventer stack.

TO:  2230'; Mw: 10.8; Vis: 45, Nippled up
blowout-preventer. Tested blind rams to 3,000 psi.
Test plug moved down in head with 900 psi. Sheared
hold-down  screws. Picked wup blowout-preventer
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stack. Plug stuck in tubing hanger. Removed tubing
head and installed new head and pack off. Tested to
3,000 psi. Nippled up blowout-preventer stack.

TD: 2230"; Mw: 10.8; Vis: 45, Nippled up
blowout-preventer. Changed kelly. Tested pipe
rams; test failed. Changed out ring basket below
rams. Hydril test failed, Changed Hydril rubber.
Changed 3-1/2" pipe-ram rubbers.

TD: 2230'; MW 10.5; Vis: 45, Tested
blowout-preventer. New Hydril rubber blew out while
testing. Replaced rubber, pipe rams, and blind rams.
Tested lower kelly cock. Tested mud lines to pump.
Repaired leaks.

TD: 2230°; MW: 10.9; Vis: 38. Tested mud line,
kelly hose stand pipe to 3,000 psi. Tested rams to
3,000 psi and Hydril to 1,500 psi. Picked up RTTS
and FO fingers and tripped in. Hit bridge at 85'.
Picked up bit and ran in to 2171'. Circulated out
pieces of rubber.

TD:  22307; Mw: 10.7; Vis: 38. Circulated and
tripped out. Picked up RTTS and FO fingers.
Tripped in and opened upper FO at 1168'. Closed
rams and circulated. Closed FO and tested. Opened
lower FO at 1258". Attempted to pump in. Tested
cement to 200 psi with no bleed-off. Closed FQ and
tested, QOpened upper FQO and water washed
9-5/8" x 7" annulus. Placed 46 barrels of Arctic Pack
in 9-5/8" x 7" annulus. Closed FO and tested.
Cleaned mud tanks and built mud volume.

TD: 22637; MW : 10.8; Vis: 44, Built mud
volume. Tripped in to cement top at 2166'. Drilled
float collar and cement to 2203'. Tested casing to
2,000 psi. Tripped out. Ran 7" casing scraper and
reamed cement from 2166' to 2203". Circulated and
tripped out. Tripped in with bit and junk basket.
Drilled 7 feet of cement and shoe at 2212'. Drilled
past junk to 2240'. Tested formation to 0.61 psi/ft.
gradient. Drilled from 2240" to 2263".

TD: 2322°; MW: 10.9; Vis: 44. Drilled to 2294'.
Tripped for core barrei. Cut Core No. 3: 2294-2322'
(reported as 2285-2322" on geologist's core report).
Recovered 5-1/2 feet. Tripped in with drili-stem test
tools for Drill-Stem Test No. 3: 2212-2322". Installed
control head. Tested lines to 1,500 psi. Placed 500
psi nitrogen cushion in drill pipe. Opened tool at 4:40
a.m. Nitrogen pressure bled to O psi pressure.

22



3/30/78 -

0

3/31/78
23

4/71/78
0"

4/2/78
3T

4/3/18
O'

4/4/78

Pressure increased to 20 psi at 5:25 a.m. Mud to
surface at 5:35 a.m., 140 psi. Slightly oil-cut mud to
surface at 5:45 a.m., 200 psi. Shut in at 6:10 a.m.,
255 psi. Surface choke 1/4". Bottom choke 1/2",
Packer set in 7" casing at 2200’

TD: 2322"; MW: 10.9; Vis: 44. Closed test tool.
Pulled packer Iloocse. Reversed out 18 barrels of
slightly oil-cut mud. Circulated through choke and
conditioned mud. Tripped out. Laid down test tools
and recovered samples. Filled choke manifold with
diesel. Tripped in and washed 40 feet to bottom.
Reamed core hole. Circulated and conditicned mud.
Tripped for core barrel. Tripped in with core barrel.
Circulated and dropped ball.

TD: 2345'; Mw: 18.9; Vis: 42. Cut Core No. 4:
2322-2345". Tripped out and iaid down core,
Recovered 23 feet. Tripped in with bit and reamed
core hole. Conditioned mud and tripped out. Picked
up drill-stem test tools and tripped in for Drill-Stem
Test No. 4: 2212-2345'., Tested manifold and lines to
1,500 psi. Applied 500 psi nitrogen cushion. Set
packer at 219%'. Opened tool 3/31/78 at 1:00 a.m.
Bled off cushion in 17 minutes. Had moderate blow
with- gas to surface in two hours. Shut-in at 4:00
a.m.

TD: 2345"; Mw: 10.8; Vis: 40. Drill-Stem Test
No. 4; closed in until 10:00 a.m. Reversed out 24
barreis of gas and slightly oil-cut mud. Unset
packer. Circulated through flow line. Tripped out
and laid down test tools. Tested blowout-preventer
equipment to 3,000 psi, Hydril to 1,500 psi. Tripped
in with bit. Dropped eight drill collars and bit
through slips. Picked up fishing tools and tripped in.

TD: 2382'; Mw: 10.8; Vis: 40. Tripped in with
fishing tools; screwed into fish. Circulated out trip
gas. Tripped out with fish. Laid down fishing tools.
Tripped in. Cut drilling line. Dritled to 2382'.
Conditioned hole; made short trip. Conditioned for
logs. Tripped out. Rigged up Schiumberger to log.

TD: 2382'; Mw: 10.9; Vis: 44, Ran DLL,
FDC/CNL/GR, BHC/GR, MML/ML, and Dipmeter logs.
Straightened drilling line. Line came off of drum.
Picked up 18 joints of drill pipe and tripped in open
ended. Circulated.

TO: 2382°: PBTD: 2180"; Mw: 10.7;  Vis: 42.
Mixed and pumped 38 sacks of Class "G" cement with
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% calcium chloride through open ended drill pipe at
2380°. Cement in place at 7:30 a.m. Pulled out to
2170°. Reversed out approximately two barrels of
cement cut mud. Pulled out to 2100"; conditioned mud.
Tripped out. Waited on cement. Tripped in with bit
and casing scraper. Top of plug at 2240'. Circulated
and tripped out. Ran in hole open ended to 2240'.
Mixed 16 sacks of Class "G" cement with 2%
calcium chioride. Calculated fill to 2180'. Cement in
place at 12:15 a.m. Pulled out of hole to 2170.
Reversed out. Tripped out. Tripped in with bit and
casing scraper.

TD: 2382'; PBTD: 2180°; Mw: 10.7; Vis: 38.
Tripped out with bit and casing scraper. Tripped in
with Baker Model K retainer, set at 2142°. Tested
plug to 2,000 psi. Pulled out of hole. Ran CBL,
found plug at 2183'. Tested plug and casing to 2,000
psi. Reran CBL wunder 500 psi. Strapped in hole;
plug at 2190'. Circulated, scraped casing 2140' to
2180°. Tripped out; tripped in with Halliburton EZ
drill retainer.

TD: 2382"'; PBTD: 2162"; Mw: 10.8; Vis: 35.
Tripped in. Set retainer at 2162°. Tested casing to
2,000 psi. Set down on plug. Cleaned mud tanks.

Mixed 250 barrels of CaC12 water to 10.8. Circulated

to cool water before mixing WG-7. Mixed WG-7. Laid
down drill pipe and drill collars.

TD: 2382'; PBTD: 21862"; MW: 10.8; Vis: 34.
Finished laying down drill collars and kelly. Changed
rams to 2-7/8". Tested blowout-preventer to 3,000
psi; tested lines to 2,000 psi. Picked up 70 joints of
tubing and stood back. Rigged up and tested
lubricator to 500 psi. Perforated 2101' to 2127', four
shots per foot. Ran in hole with mule shoe and 70
joints  of tubing; landed at 2127° KB. Set out
blowout-preventer stack; installed Christmas tree.
Tested flange and hanger seals to 3,000 psi.

TD: 2382'; PBTD: 2162'; Mw: 10.8: CaC'I2 in pits.
Nippted up Christmas tree. Displaced Ca‘l'_I'!2 water
with nitrogen. Well started flowing at 9:00 p.m.

Alternated flow between tubing and annulus until well

cleaned up. Rigged up to inject alcohol into tubing.
Closed pressure, 850 psi on casing and ‘800 psi on
tubing. Flowed through; 32/64" had 680 psi, 48/64"
had 510 psi. Rigged up Sperry Sun to run Hewlett
Packard gauge and pressure bombs. Estimated flow
rate: 6.0 MMCF. Well making 5 barrels per hour of
salt water,
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4/14/78

TD: 2382"; PBTD: 2162'; Mw: 10.8: CaC12 in pits.

Flowed through 48/64" choke. Average rate: 5.9 to
6.0 MMCF, 480 to 510 psi. Made liquid heads; flow
rate: 4.5 barrels per hour. Rigged up and tested
Camco |ubricator to 1,500 psi. Ran Sperry Sun,
Hewlett Packard, and bombs to 2101, Shut in at
12:00 noon. Final shut in pressure: 901 psi at
surface. Bottom hole pressure: 1137 psi. Blew down
tubing. Flow through 48/64" choke: 710 psi.
Turned well to separator; continued flow for pressure
data. Pulled bomb out of hele. Shut in well. Blew
down tubing. Injected alcohol into annulus. Rigged
down separator lines.

TD: 2382'; PBTD: 2162"; Mw: 10.8; CaC12 in pits.

Injected alcohol into annulus while waiting for
separator. Rigged up separator. Opened well at
12:00 midnight through ~ 24/64" choke. Surface
pressure: 700 psi. Bottom hole pressure: 1,060 psi.
Average rate: 3 MMCF. Present rate: 3.2 MMCF on
24/64" choke.

TD: 2382"; PBTD: 2162'; Mw: 10.8; CaC'l2 in pits.

Flowed well 14 hours; shut in 10 hours. Opened well
to flow for four-point test 4/10/78 at 6:00 a.m.

TD: 2382'; PBTD: 2162'; Mw: 10.8; CaC'I2 in pits.

Well shut in for pressure build-up survey (28 hours).
Well stabilized.

TD: 2382'; PBTD: 2162'; Mw: 11.0; CaC]2 in pits.

Well  shut-in  until 11:00 a.m., 4/12/78. Pulled
bottom-hole pressure bombs, made gradient stops at
2051, 2001', 1501', 1001', 501', and surface. Set 30
minutes at back stop. Rigged down Camco. Tested
kill and choke lines to 3,000 psi. Killed well and
circulated. Checked for flow. Ran back-pressure
valve and nippled down tree. Nippled up
blowout-prevanter. Well suspended with 11.0 ppg
calcium-chloride water in hole.

PBTD: 2048'. Tested blowout-preventer, choke
manifold, and Kkill lines to 3,000 psi. Tested Hydril to
1,500 psi. Tripped out with tubing. Ran Baker
Model K retainer on tubing and set at 2048'. Picked
up and hung tubing at 2039.33". Installed tubing
hanger and back-pressure valve, Landed tubing.
Removed blowout-preventer and installed tree. Tested
flange and seals to 3,000 psi. Filled tree with 65% (by
weight) glycol water solution. Cleaned pits. Released
rig 4/13/78 at 8:00 p.m. Began rig down.
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DRILLING TIME ANALYSIS
SOUTH BARROW WELL NO, 17 (EAST AREA)
BRINKERHOFF SIGNAL, INC., RIG 31
Spudded 3/2/78, Rig released 4/13/78

Total Depth: 2,382 Feet
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INTRODUCTION

After the 1976 drilling season, casing requirements were reviewed and
design of casing strings standardized. Every effort was made to minimize
weight and grade changes for simplicity, cost effectiveness, and to reduce
chances of error during handling and running operations. Casing sizes
were selected to accommodate designs for wells from 2,000" to 20,000.
Steel grade selection was the controlling factor on design with low
hardness (Rockwell C24-28) steel being selected for Arctic application and
possible st environment. Below is listed casing sizes and design criteria

required by Husky:

MINIMUM PRESSURE

YIELD STRENGTH REQUIREMENT
(PS1) (PS1)

sizel! WEIGHT MIN.  MAX. COLLAPSE BURST CONNECTION
20" 133#/Fft. 55,000 80,000 1,500 3,050 sTC
13-3/8" 2 728760, 95,000 110,000 3,450 5 350 BTC
9-5/8"(3) 53 se/ft. 95,000 110,000 8,850 7,900 BTC
9-3/4"(3) 59 2s/ft. 95,000 110,000 9,750 8,540 BTC

7" 38#/ft.  95.000 110.000 12,600 9,200 BTC

() OD tolerance to be within AP| requirements unless adjustment absolutely
necessary to meet ID requirements.
(2}

Special drift to 12.25".
3) special drift to 8.50".
The following are additional requirements primarily to assure that the steel
exhibits the metallurgical properties for Arctic applications and resistance
to hydrogen embrittlement.
1.  All pipe that is 13-3/8" OD and smaller to be quenched and tempered.

2. Run Charpy "V" notch tests on two random samples per 50 tons per

heat. Minimum acceptance of 15 ft.-lb.@-50°F. Furnish test reports
with order.

3. Perform all testing normally required for APl approved pipe.

4. Furnish test reports for ladle analysis, quantitative analysis, and
all check tests as per APl requirements.

In addition, the following handling requirements were made:
T. Collars must be of same steel grade as pipe body.

2. Apply an APl modified thread compound on mill-installed collar before
bucking on.
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3. fnspect at mill using Tuboscope’'s Amalog |V or equivalent on 9-3/4"
and smaller, and at least magnetic particle on 13-3/8" and 20". All
pipe to have special and area inspection together with full length API
drifting. (Note special drifting requirements.)

4, Apply Arctic grade grease on all connections before installing thread
praotectors.

3. Install closed-end type thread protectors. Plastic plugs can be used
to secure wrench openings in protectors.

6. Buck up thread protectors with impact wrench. Both mill and third
party inspection personnel should observe the installation of thread
protectors.

7. Palletize or containerize the tubulars, if possible, prior to shipment
from mill. Do not haul pipe like cordwood in gondola raiiroad cars.

8. All pipe to be Range 3.
9. No "V" notching or metal stenciling on pipe body or collars.

Casing programmed for South Barrow Well No, 17 was as follows: 13-3/8"
conductor at =#110°; 9-5/8" at *1500"; 7" at 22260'; 2-7/8" production tubing
as needed to complete the well. Actual casing run was 13-3/8" at 80,
9-5/8" at 1512°, and 7" at 2212'. A string of 2-7/8" production tubing was
hung at 2039', when completing the Lower Barrow sand as a gas
producer.

The 9-5/8" x 7" annulus was displaced to Arctic Pack through a FO in the
7" casing at 1168'. This was to prevent casing collapse while producing
the well.
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PaGE_l  OF_1 CASING TALLY DATE: _March 4. 1978
FIELD_So. B_ﬁrrw_ Gas Field LEASE & WELL NO. _So. Barrow Well No, 17 TALLY FOR _9 5/8 ~ CASING
I0INT | FIRST MEASUREMENT [CHECK MEASUREMENT WT JOINT  |FIRST MEASUREMENT [CMECK MEASUREMENT wT
NO. FEET 00°'S FEET 005 GA. NQ. FEET 00s FEET 008 GR,
1 39 28 1 41 75
I 10 2] 39 41
3J 4] 23 3 4Q 00
4 40 03 4 38 80
5 40 s 5 42 ag
8 40 80 [ 33 25
7 39 45 37 38 85
8 43 58 8
9 40 94 9
10 41 32 0
TOTAL A] 410 a8 TOTALD| 279 06
)i 41 20 !
2 42 as 2
3 42 00 3
L Y 55 4
s| 41 05 5
8 37 83 &
? ag 60 7
8 41 30 8
g 43 35 9
20 41 65 0
TOTAL B 413 88 TOTAL E
1 4l 35 TCTAL A| 410 08
2 41 00 TOTAL B 413 88
3 42 70 TOTALC] 407 15
4 40 76 TOTALD| 27% 06
5 3g 75 TOTAL E
61~ 42 32 eace | 1510 17
7] __3®8_ 85
8 42 97
3 39 95
30 47 90
TOTAL C L4017 15
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CASING OR LINER CEMENT JOg

Leasse National Petroleum Reserve wey So. Barrow No, 17 Dare _March 6. 1978
Size Casing 9 5/8" Serting Depth 1512' KB Top {liner hanger| _
Hole Size _._M‘LI:__ Mud Gradient - 449 Viscosity 41

Casing Equipment

Howgo float shoe a8t _1512%, Duplex floar cpllar located 39 feg

above shoe, __ {CV, FOI coltars located at _ feet
and L L _ .. feet
Elght =~ centrahizers located L0 feet above shoe. One on every second

Joint above shoe and ome on each of last three joints below landing joint.

wome—ee o scratchers located

Limer hanger and pack ob [describel

Cement {around shoel

No

Slurry Slurry
Sdcks Brang Type Additives Welght Volume
S 1330 Permafrosr Halliburten L done 4.7 1130
cu ft
121 _ - [ . J— _
Cament thraugh DV, FOI Caltar 3t _ . __ fmet
Mo, Slurry Slurry
Sacks Brand Type Additives Weight Volume
[l _ _ ——— e _— -
4t
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Camenting Procedure {around shoel {cross out where necessary)

Circulated __201  bbls @ 4] EPM, gumped in 20 =tcr-+o). {barrels) __af watar
prewash, used bottom plug [yas, nol, mixed cement (1) above 33
minutes, cement |2} abave minutes, top piug Tves, nol dispiaced with
M______rcu.—m,(barrelsn in 2 munutes &t rate of 5/12 BPFK, CFM.
{Bumped plugl {Did not bump plugl.  Final Pressure 6004 . Reciprocated
pipe ___  feet while imixingl and {displacingl cement.  Displacing Time 2
minutes,  Had full circulation {(full, partial,
none, etc.). Completed job at 5:00 R, BT
Cemeanting Procedurg {through (DY, FO) at feet} fcross out where necessary |
Cpened 1OV, FO at am, p.m,, circulated bhls @ BPM, pumped in
lcu. f1.), {barrels} prewash, mixed cement 131 above
minutes, cement {4 abowve minutes, dropped closing plug, ds
placed with {cu. ft.b, (parrels) in minutes at rate of 0000000
. BPM, CFM. {(Bumped piug} (v nor bump plugl. Final Pressure _____
Displacing time ___ minutes. Had ¢irculation

thull, parual, none, etc.|
Remarks (Thid Stage Job, ete}

Float held o.k.

J. McCee

Froarprign
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paGe 1 oF .2 ' CASING TALLY DATE: _March 16, 1978

FIELo_ S0. Barrow Gas Field| gage & WELL NO. 50. Barrow. Well No, 17  TALLY FOR Z." CASING
JOINT | FIRST MEASUREMENT |CHECK MEASUREMENT WT JOINT FIRST MEASUREMENT [CHECK MEASUREMENT) wT
NG, FEET a0's FEET 00s GR. NO. FEEY 00§ FEET 00s GAR.
1 37 77 1 43 17
2 35 17 2 42 15
3| a0 32 3 41 98
4 35 59 4 42 59
§ 36 a0 5 40 40
6 34 19 6 42 85
7 34 10 7 42 61
8 36 69 B 41 70
9 42 07 9 41 80
10 36 77 40 42 52
TOTAL A| 369 47 TOTAL D] 422 27
1 42 04 1 43 00
2 36 47 2 41 85
3 35 37 3 37 11
4 37 60 Y 90
5 a7 31 5 34 42
6 35 78 6 41 74
7 36 53 7 39 E8
8 38 81 8 41 50
9 34 16 9 42 38
20 37 26 50 a9 94
TCTALB| 371 33 TOTAL E| 404 72
1 43 48 TOTAL A| 359 47
2 40 20 TOTAL B 371 33
3 38 50 TOTAL C 418 43
4 41 as TOTAL D! 422 27
5 43 19 TOTAL E| 404 72
61 43 7 Bace | 1986 22
7 42 00 '
& 8 42 88
g 40 68
30 42 68
TOTAL C 418 413




PAGE 2 OF _2 _ CASING TALLY DATE: March 16, 1978

FIELDS0. Barrow Gas Field LEASE & WELL NO. So._Barrow Well Na. 17 _ TALLY FOR — 1 " CASING

J0INT | FIRST MEASUREMENT [CHECK MEASUREMENT] wr JOINT | FIRST MEASUREMENT [CHECK MEASUREMENT| wr
ND. FEET O0's FEET 005 GA. NO. FEET 00E FEET 00s GR.
1 42 62 1
- 2 39 14 2
3 37 45 3
4 42 80 F
5 37 18 5
€ 6
7 7
[ g
9 9
4 0
TOTAL A 199 79 TOTAL D
1 1
2 2
3 3
4 4
5 5
6 &
7 7
8 8
9 g
0 "]
TOTAL B TOTAL E
1 TOTAL &) 199 79
2 TOTAL B
3 TOTAL C
4 JOTAL D
E TOTAL E
sl JTOTAL
PAGE 199 79
7
8  —
9
o
TOTAL C
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CASING OR LINER CEMENT JOB

Lease _National Petroleum Reserve wer So. Barrow Well No, 17 Date Harch 21, 1978

Size Casing A Setting Depth 2212' Top iliner hanger)

Hole Size 8 1/2"  Mud Gragient . 261 Viscosity ____ 43
Casing Equipment

Howee float shoe @t 2212.87. Duplex float collar locarad 41.26
above shoe, at 2171.61. 4BV, FO) collars loceted at __ 1258.44

and . 1168.95 = = fm

Twenty-three centralizers located _Ewo collars below lower FO am rnllar

between FOs and every third collar to surface above upper FO.

f——me e e - . toratchers iocated

Liner hanger and pack oft Jdescribe]

Miscellaneous ‘baskers, ety

Cement (around shoe}

Ma. Slurry Slur:
Sacks Brang Type Additves Weight Volu
o 133 Halliburton _ 67 2% by Volume Howco Cla-Sta 15.8  152.¢
21 . e L. — - . __ . —_ _ —
Camem thraugh (DV, FD} Collar at e fuet
No. ) Slurry Slur
Sacks Brand Type Additives Weght Vaolu-
13 . - I e e . __
4
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Camenting Procedura (around shoel  (cross out where necessary)

Circulated 130 bbls @ 2 BPM, pumped in 15 e ity [barrels) _Cla-Sta water

prewash, used bomom glug {yes, nol, mixed cement (1) above

minutes, cement {2) above bl minutes, tap plug {yes, notl displaced with
{cu, Fri, (barrelsyin minutes at rate of 8PM, CFM,
{Bumped plugt IDid not bump plugl.  Final Pressure . Reciprocated
pipe teat while [mixing) and {displacing] cement. Dhsplacing time
runutes,  Had full cirgulation {full, partial,
none, ete.).  Completed job at 4:30 3., g
Cementing Procedure |through (DV, FO) at feet) {cross out where necessary}
Qoened (DY, FOI at a.m., p.m., circulated bols @ BPM, pumped in
feu fLl, {barreds) orewash, muxed cement (3t abiove
manutes, cement (4] above minutes, dropped closing plug, dis
plaged with ___ _ f{eu frt, (barrels) in minutes at rate of
BPM, CFM. (Bumped plug} (Did not bump piug), Final Pressure _ __ . _ __
Dhsplacing tme __ minutes.  Had circulation

{full, partial, none, etc.)

Aemarks {Thurd Stage Job, etc b

Flcats held o.k.

J. Helee

FOreEman
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PAGE _1 _or 1 TUBING TALLY DATE: April 13, 1978

rl

FIELD _S09. Barrow Gas Fieldypase & weLL NO. 50. Barrow Well No. 17 TaALLY FOR 2 7/8 « TUBING

JOINT | FIRST MEASUREMENT [CHECK MEASUREMENT] W JOINT  |[FIRST MEASUREMENT JCHECK MEASUREMENT] ot
NG FEET 00'S FEET 00S | GR. NGO. FEET 00'S FEET 005 | GA

1 58 15 1 61 99

2 &0 18 2 S8 34
3 60 70 3 &0 75
4 58 78 4 62 19
5 59 61 k:] 59 60
& 61 05 . ;]
7 60 19 7
8 61 80 A
9 61 72 q
0 58 20 0

TOTAL A 600 38 TOTAL D 302 87
1 1
2 2
3 ]
4 4 —
5 S
] . [
7 ?
] 8
9 9
0 0

TOTAL B TOTAL E
1 TOTAL A 600 18
2 TOTAL B 601 28
3 TOTAL C 601 32
4 TOTAL O 302 87
k) TOTAL E
6 TOTAL

-t | PAGE 2105 85

—— = ? —_—— e — _

-] SR S _—

B
4]

TOTAL C
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200 4
400+
600~
800
1000
1200 o
1400 ~
1600 -
1800
2000

2200+

2830+

2800+

OCT. WELLHEAD FiLLED WITH
65% ETHYLENE GLYCOL.

133/8", 7215, 5-95
C35G6. ot 80' KD

F.Q. MULTIPLE STAGE
CEMENTER of {168 MD
0. MULTIPLE STAGE | -
CEMENTER ot 1258'MD

9 5/8) 5351b., §5-95
CSG. at 1512' MD

2 7/8", 6.5 1b., N-80
TUBING ot 2035' MD

PERFORATIONIS 45PF
*

gt 21012127 Mp &

7% 381b., S-95 s
CSG. at 2212' MD [

- —— CEMENT TO 5SURFACE

CEMENT TO SURFACE

Ys 5/8"c 7" ANNULUS FILLED WITH

| ARCTIC PACK, 1168’ TO SURFACE.
{2 76" TuBING & 7"casiNG FILLED

L\VITH CaoCly WATER TO SURFACE.

ie—12 |/4" HOLE TO 1520° MD

CEMENT RETAINER ot 2048 MOD

CEMENT RETAINER of 2(62° WD

TOP DF OPEN HOLE PLUG ot 2182' MD
8 /2" HOLE TO 2230° ™MD

47

5 58 HOLE TQ 2382° MD

SOUTH BARROW No. [T

1625' FNL and 2I50' FwL
Sec. 30, T22N., R.IGW., U M.
PAD LEVEL 15’ Est.

K.B. 33" Est.

HUSKY OIL N.P R Operations
NATIONAL PETROLEUM RESERVE - AL ASKA

WELLBORE SCHEMATIC




ADAPTER , B-lI-AD, 2 I/2"
5000 PSI x 2 7/8" ARD.

—=—— NEEDLE VALVE AND 2 778"

TEE, T-608 2 7/8" 5000 PS| —e=

TUBING
PRESSURE GUAGE .
———— VALVE, QCT F.E. 21/2" 3000 PSi

VALVE, OCT FE.
2" 3000 PSI

VALVE, OCT F.E., 2
3000 P$I W/OGCT

VALVE, OCT F.E. 2 172" 3000 PSI

~——— ADAPTER, A-4-EN, &" 3000 PSlx
2 172" 5800 PsI.

HYDRAULIC
OPERATOR AND
MANUAL OVER-

RIDE

WELLHEAD, TCM-86
16" 3000 PSI x 6" 3000 PSI

NEEDLE VALVE AND 2 7/B"n 7"
ANNULUS FRESSURE GU&GE

\H\LVES OCY FE.

SLIP ON CASING HEAD, ===
OCT ¢-22 10" 3000 PS| & & 55

BULL PLUG 2" NPT ——=

48

2" 3000 PS|

—————— BULL PLUG 2" NPT

GATE VALVE OCT 2" 2000 PSI
-9 5/8, 53.5 (b., 5-95 SURFACE CASING

.ru

, 3B Ib., 5-88 PRODUCTION CASING

-+ 2 7/B", 6.5ib., N-80 TUBING

SOUTH BARROW No. 17

1625 FNL and 2150 FWL
Sec.30, T22N, RIGW., U.M
PAD LEVEL !5 Est.
K.B. 33" Est.
HUSKY QIL N.F AR Operations

NATIONAL PETROL ELUM RESERVE —ALASKA

SURFACE EQUIPMENT




ARCTIC CASING PACK
INTRODUCTION

In production wells, wells suspended through summer months, and wells
completed for re-entry with temperature recording tools, Baroid Arctic

Casing Pack was used between casing strings. It is a stable, highly
viscous fluid which will not freeze and collapse casing set in permafrost
zones. tts unique gelling characteristics exhibit excellent thermal

properties (heat transfer coefficient of approximately 0.1 BTU per hour
per square feet per degree F at 32°F). Composition of Baroid Arctic
Casing Pack used is as follows for each 100 barrels mixed:

Diesel 82.0 barrels

Water 5.0 barrels

Salt 60.0 ppb per barrel of water
EZ Mul 12.5 ppb

Gel Tone 50.0 ppb

Barite 103.0 ppb

In South Barrow Well No. 17, the 9-5/8" x 7" annulus was displaced with
Arctic Pack after running 7" casing. This was done through a FO in the
7" casing at 1168' back to the surface in anticipation of completing the well
as a gas producer in lower zones.
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ARCTIC PACK RECORD

DATE: March 26, 1978

I. JOB SUMMARY

Annulusvolume:d_5/8 " x _ T “x 1132 ... ... _ 26,7 bbbl
Drilt pipe voturme:31/2 x 1:,_,5 #MxI06 ' .+ 4667 af 2.1/16.D0. ..., 6.6 b
Total volurme OF SYSTBIM: ... 0o riaaansnraranmnnnssaansssaaiarn nsns —33.3 bl
Volume of water USed 0 Water Wash ... ..vvr . cn it iraannsraanriia e 88.0Q bbi
Volurne of water pumped at water breakthrough . ....... o veeanrraaannnn- _40.0 bbl
Volume of pack pumpad ... ... ... iiinnrrrae ittt 46,0 bbi
Volume of pack pumped at braskthrough . ... .. . o iiiiiini e 38.0 bbil
Displacement sfficiency atbreakthrough . ... .. ... i it e 115.0 %

% Water contamination of returnsatendofjob ... ... . ool 1 %

Remarks (inciuding weather); Good Job. Both wash and pack breakthrough late.

Total Geltoume content 47.2 ppb. Weather: -14°F, wind 9K, visibility 10

miles, 10,000’ acatrtered.

. PILOT TEST OF FLUIDS

A, Prapack
Retort Data: Rheology & 409F 60°F
N s T 84 PV e, 20 36  m
GuWater .. ... ....... 4 YP e 13 28 . #/100 #2
% SoHdE ...t 12 105ecGel .......... 12 14 #7100 f12
Weight ............. 10.6  w/ml Emulsion Stability - volts

B. Geliad Pack 20.5 #/hbi Geltons added to prepack): Not measured. Est: 2000+

Rheclogy (at__ 60 °F):

PV 00 cps
YP o 00 #1100 12
10SecGal .......... 80 #1100 #2

C.  Drilling Mud [prior to displacernent with water):

Wt 10.6 wpal

PV 16 cps

YP . 7 £/100 s A
10SecGel .......... 1 #n00mn

Remarks: _ Mixed Pack in rig suction tank - 60 bbls. Tock returms tc trip tank.

Mixed prepack heavy for gradiemt. Saved returns for use at Souch Barrow Well

No. 19.
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RELEVANT WELL DATA

Outer casing: .. ............. 9 5/8" ;33,5 #/ft

Inner CasinGg: .. ..oo.ouoonnns " ;.38 #/ft

Drill pig: .o v 3 1/2" 5.5 L

Drill Collars 4 3/4" X 2 1/16 ID

Depth of cement sleeve: ... ................. 1120 ft 18" KB to Hanger.

Casing annulus volume: ... .. ... ... ..ol 26.7 bbls

Drill pips volume (includes height to floor} . ... ...... ... ... .. .. 6.6 bhls

Total SYSTBITI VOIURTE .. oottt m e e s s e m et teaaen 33.3 bis

Al PUMP CAPAGITY ... oottt iese e i e i i e 17.00 strokes/bhli
Comenting UNit PUMIP CADACITY . . . . . oo v v cutsn e et aeoiaaaarens 20,29 strokes/bbl

Remarks: _Did not down squeeze. Tegsted cement lap ta 200 paif. Tested bottom FO
o 2000 psi, Teared ypper FO to 2000 pai hefors and afrer iob. Clrculated

annulus 1 1/2 hours prior to wash.

WATER WASH STEP

Volume water pemped .. ... e e 88 bhbls
RatE . . ..ttt e e e 3.38 bol/min
Volume pumped at water hreakthrough {0.5 #/gal drop
inweightof mudreturn) .. ... ... ... . e e 40 bbls
Appearance of water atend of watarwash . . ... ... ... .. e X clear
wrbid
muddy

Remarks: _Pumped water off truck to rig pump. Water temperature: 34°F. Water

wash at 8.4 pps_i' 2 minutes after breakthrough and 8.35 at end of wash. Started

wash ac 9:51 PM. Finished at 10:17 PM.

ARCTIC PACK DISPLACEMENT

2. VOlume of Pre-mix SPECEr . . . . .o v e e 2 bbl
b, Total volume of gelled pack pumped ... ............ .....ccciuin.n. 44 bhl
©  Total number of |50 b} sacks of Geltone added ... .. ................ 18 sacks
d. Average ib Geltone added per bl ... ... ... ... .. e 20.5 Ib/bb
O PUMDING @ . . . .. . 2 bbl/min
f. Total volume of pre-mix and gelled pack pumped
At Dreakthrough . ... ... . it et s 38 bbl
3. Volumae of returns dumped into mud system ... ... ... ... ..., Q obl
h.  Volumes of fluids used to displacedrilipipe . .. ...... ............... 6,6 bbi of myud
. X bbl of b4
i Volume of uncontaminated returfs . .. ......... ... : ¢ b

k. Remarks: Final water 5% - 1% excess., Prior to displacement 7% - 3% excess.

Started Pack at 11:20 PM. Finished displacement at 11:50 PM.
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RIG INVENTORY
Draw Works

National T-20, single drum grooved for 1" wireline with 15" double
hydromatic brake, automatic breakout and make-up catheads, driven by
one set 'GMC diesel twin 671 engines, 300 HP, through Allison torque
converter, all mounted on single skid. One Westinghouse 3YC air
compressor driven by main PTO,

Mast

Lee C. Moore, 93" high with 9-foot wide front by spread cantilever. Gross
nominal capacity 290,000 Ibs. with racking board capacity of 130 stands
4-1/2" drill pipe (doubles). Mast crown block capable of stringing eight
1" wire lines,

Subbase

Three box secticns, two at ground level 8 feet high, 9 feet wide, 37 feet
long; center section 8 feet 5 inches high, 9 feet wide, and 37 feet long.
Clear working space from bottom of rotary beam to bottom of subbase is 14
feet 7 inches. Rotary table to bottom of subbase is 17 feet (add four
inches for rig matts}. .

Rig Matts
Ten 4" x 18’ long x 8" wide; fifteen 4" x 24' long x 8 wide.

Traveling Blocks

IDECO, 160-ton, four 1" sheave combination block and hook.
EMSCO 1.-140, 6-5/8" left-hand API regular pin, 140-ton capacity.
Bails

Byron Jackson, 2-1/4" x 108", links 250-ton capacity.

Rotary Table

Oilwell 17-1/2" split square drive master bushing, 275-ton static load
capacity.

Mud Tank

Three section, insulated tank. Capacity shale tank: 75 barrels: capacity
middle tank: 100 barrels; capacity suction tank: 112 barrels. Shale tank

equipped with shale jet and 16-barrel trip tank. Total capacity: 303
barrels,



Shaker

Single Brandt tandem separator driven by 3 HP, three-phase, 440 volt,
1750 RPM explosion-proof electric motor,

Degasser

Drilco, siee—flo, driven by 7-1/2 HP, three-phase, 440 volt, explosion-proof
motor with 1/2 HP, three-phase, 440 volt explosion-proof blower.

Desander

Pioneer Mode! 52-12; capacity: 500 GPM.
Desilter

Pioneer Model T8-6; capacity: 500 GPM.

Mud Mixer

Cne Dreco, driven by 5 HP, three-phase, 440 wvolt, 1725 RPM
explosion-proof motor.

Hopper
One low-pressure mud mixing hopper.
Generators

One Caterpillar Model 3406, 210 KW; one Caterpillar, skid-mounted in
Hercable house, 8 5" high x 8 2" wide x 29 5" long; one Caterpillar
Model D-333, 100 KW standby.

Boilers

Two Continental, 40 HP, 120 psi, diesel-fired, skid-mounted in Hercable
house, 8' 4" high x 8" wide x 35 long.

Steam Heaters

Seven Model 90H Trane steam heaters; three Model 96H Trane steam
heaters.

Tongs
Byron Jackson, Type "C", short lever, with heads.

Indicator

{Weight} Cameron, Type "C", up to 400,000 lbs.



Indicator

(Rotary Torque) Martin Decker hydraulic piston wheel type with remote
gauge at Drilier's position.

indicator

(Tong Torque) Martin Decker, hydraulic piston type with remote gauge.
Mud Box

OKE mud box with 3-1/2" and 4-1/2" rubbers.

Slips

One set for 3-1/2" drill pipe. One set for 4-1/2" drill pipe.
Elevators

One set for 3-1/2" drill pipe, 18 degrees taper. One set for 4-1/2" drill
pipe, 18 degrees taper.

Kelly
One square 4-1/4" drive, 4" FH pin, 6-5/8" APl regular left-hand box.

One square, 3-1/2" drive, 3-1/2" |F pin, 6-5/8" APl regular left-hand
box.

Kelly Bushing

VARCO, square drive, 3-1/2" rollers.

Pumps

(Drilling and Cementing) Two Halliburton, HT-400D, single acting piston
pumps with Gist Gil Tool API fluid ends, each driven by GMC diesel
8V-71N, 300 HP engines through an Allis-Chalmers torque converter, Model
8FW1801-1 and a twin-disc power shift transmission, Model No.
T-A-51-2003. Continuous duty with 5-1/2" AP} pistons at maximum of 75
SPM will produce 185 GPM for each pump with maximum pressure up to
3,000 psi. Both pumps can be run simultanecusly if desired. The
discharge mud line furnished by contractor from pumps to swivel
connection is designed for 3,000 psi working pressure. Each pump unit
mounted on 8 4" high x 10" wide x 40" long covered skid.

Air Compressors

One LeRoi 34C mounted on draw works compound. One Ingersoll Rand
Model 71-T2-T3011 TM, driven by 10 HP, 440 wvolt, 1,725 RPM
explosion-proef electric motor.



Water Tanks

One 7" high x 8 wide x 20" long, insulated water tank, mounted in the
subbase; capacity: 225 barrels. One 17 4" long x 6 4" wide; capacity:
120 barrels.

Fuel Tan’ks
One 20" long x 8’ 8" wide; capacity: 6,000 gallons.

Blowout Preventer Equipment

One ten-inch, 900 dual Shaffer gate LWS with three-inch flanged side
outlet one side. ‘

One - ten-inch 900 GK Hydril.

One - ten-inch 800 drill spool with two-inch flanged outlets both sides.
One - set 4-1/2" pipe rams.

One - set 3-1/2" pipe rams.

One - set blind rams.

One - upper kelly cock TTW 6-5/8" regular LH box to pin.

Two - TIW 10,000 psi lower kelly cocks, 4-1/2" XH joints.

Two - TIW 10,000 psi lower kelly cocks, 3-1/2" |F joints.

One - inside preventor, 10,000 Ib. Hydril, 4-1/2" XH.

One - inside preventor, 10,000 Ib. Hydril, 3-1/2" |F.

Choke Manifold

Three-inch, 3,000 Ib., with one two-inch OCT adjustable choke; one
two-inch OCT positive choke and space for automatic choke.

Closing Unit

One 80-gallon Hydril closing unit with four nitrogen bottle backup.

Four-station Koomey control manifold with four-station air-operated remote
stations.

Drill Pipe

5,000 feet, 4-1/2", 16.6 1b., Grade E, 4-1/2" XH joints:
9,000 feet, 3-1/2", 15.5 1b., Grade E, 3-1/2" IF joints.

Drill Collars

Nineteen - 6-1/4" x 2-1/4" x 30" four-inch H90 tool joints.

One - 6-1/4" x 2-1/4" x 30" four-inch H90 x 4 1/2" regular bottom collar.

Nineteen - 4-3/4" x 1-3/4" x 30" x 3-1/2" F x 3-1/2" regular bottom
collar.

One - 4-3/4" x 1-3/4" x 30" x 3-1/2" IF x 3-1/2" regular bottom collar.



Subs

Two - 4-1/2" XH kelly savor subs.

Two ~ 3-1/2" IF kelly savor subs.

Two - 4-1/2" XH box to 4" HS0 pin (DC crossover).

Two - 4" H90 box to 4-1/2" regular box (bit sub).

Two - 3#1/2" |F box to 2-7/8" AP! regular box (bit sub).

forklift
One 966 Caterpillar, equipped with 60-inch forks.

Pipe Racks

One - V door ramp with stairs.
One - Tail walk section, &' 1" wide x 43" high x 42 feet long.
Four - Pipe rack sections, 43" high x 4’ wide x 28 feet long.
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ENGINEERING MEMORANDA
SOUTH BARROW WELL NO. 17

PRODUCTION TEST NO. I
April 7-13, 1978

This memoranda is a presentation of the reservoir dacta pathered and reservoir
calcularions from the production test of the Barrow sand in the South Barrow
Well No. 17. Table I presents basic well and formation data. Table II is a
liscing of primary analysis results. These are original gas in place, back-
pressure analysis, pressure buildup analysis, and pressure gradient test
analysis. Presented next Is a discussion of each analysis. Conclusions and
tecommendations are followed by data, graphs, and example calculations.

TABLE I - WELL AND FORMATION DATA

1. Barrow sandstone, early-middle Jurassic.

2. Perforations 2101 to 2127 feet at 4 spf.

3. Gross sand thickness 1 = 26 feet

4, Net pay thickness h = 10 feet

5.  Bulk porosity in net pay Bbp = 25.6%

6. Effective porosity in net pay fe = 21.9%

7.  Average water saturation in net pay S = 53.7%

8. Gas gravicy gg = 0.572

9. Critical temperature Tc = 343.6 OR
10. Critical pressure P- = 669.4 psia
11. Reservolr temperature Ty = 527 °R

12. Initial reservoir pressure Py = 997.8 psia
13. Inicial gas compressibiliry 2y = 0.87

TABLE I1I -~ ANALYSIS OF TEST RESULTS
A, Volumetric Reserves:
Original gas in place = 341.18 McF/AcFt.
B. Backpressure Analysis:
Absolute open flow = AQF = 6.50 MMcF/D

Back pressure slope = n = ,A615
Back pressure constant = C = ,0013307 MMcF/D

PSI2
c. Preasure Buildup Analysis:
Inirial reservoir pressure Py = 997.8 psia
Permeability thickness kh = 493.80 md ft
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Permeability

Skin

Skin pressure drop
Productivity index

Flow efficiency

Gas mobility

Effective wellbore radius
Approximate radfus of investigation
Initial gas water ratio

Final gas watar racio

k= 49.38 od
8 = 474
4Pg = 29.86 psi
Ja = 12.26 McF/d
psi
E¢ = .942
M= 4156.56 md/cp
ryl = 2,40 inch
Tinv = 524 ft
GWR{ = 10.50 MCF/bbl
GWRf = 32.16 MCF/bbl

D. Wellbore Pressure Gradient Survey:
BHP ar 2092 ft = §71.1 psia
Fluid lewvel = 1895 fr
WHP = B44.0 psia
Fluid gradient = 457 psifft
BHF at 2109 = 978.9 psia

DISCUSSION OF DATA, ANALYSTIS TECHNIQUE, AND RESULTS

Original Gas in Place

The porosity, water saturation, and reserveir temperature used in the calcula-
tion of Original Gas in Place were derived from log analysis and are represen=
tative of the 10 feet of net pay selected between 2104 and 2114 feet. The
initial reservoir pressure was derived from the buildup analysis and corrected
to a depth of 2109 feet as indicated by the gradient survey. Gas properties
were from laboratory analysis of produced samples.

The calculated value of Original Gas in Place is 341.18 McF/Ac ft. This ia
14.4% higher than the assumed value of 298.2 McF/Ac ft in use for the South
Barrow field. The primary cause of this difference is the porosity of 21.9%
as opposed to the 16.0% in use as an average field porosity.

Four Point Backpressure Analysis

There were many machanical problems, both before and during the four point test
which complicate the analysis. Among these were the production of free far-
mation water in intermittent heads, repeated failures of the line heater,
failure of alcohol injection equipment, Failure and freezeoff of liquid pro-
duction metering devices, failure of the separator meter run straightening
vanes, separator liquid carryover, flow line freezeoff, hydrate formation, and
finally the intermittent failure and eventual miscalibration of the Hewlett-
Packard continuous downhele pressure recorder. The result was a highly
fluctuating flow-pressure history. As the pressure recorder used for analysis
was the Sperry-Sun 8-minute recorder hung at 2092 feet, correlation of exact
wellhead flow rare to bottom hole pressure presented some difficulry.
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However, it was assumed that the pressure tool was above the static fluid level
during the flow periods and below the static fluld level during the shut-in
period as indicated by the pressure gradient test. This assumption yields an
initial bottom hole pressure of 997.8 psia at 2109 feet and flowing bottom hole
pressures read directly from the tool. The resuitant back pressure curve
yields an AOF of 6.5 MMcF/d with o = 615,

Pressure Buildup Analysis

The buildup period selected for analysis was the shut-in period following the
initial "6 hour" flow pericd. This selection was due to the fact that the pre-~
ceding flow most clesely approximated the theoretical criterion of constant flow
rate and that the pressure buildup was the "smoothest” of those measured.

The buildup was analyzed on the basis of shut-in pressure vs log T+AT. Point
AT

alignment was fair. The extrapclated reservoir pressure at T+AT = 1.0 was

AT
990 psia. However, as the gradient test Iindicated a stacic fluid lewel above
the tael, che reservoir pressure was corrected to a depth of 2109 feet by
adding 7.8 psi which is the equivalent of 17 feet of fluid at the indicated
gradient.

The resultant value of kh Is 493.8 md fr. This is approximately 1 times as
large as the kh value currenrly in use for the field and 1.5 times the value
derived in the analysis of the tast of Well No. l4.

The skin value of 0.57]1 and the effective wellbore radius of 2,40 inches indi-
cates a slight amount of formatioa damage.

Pressure Gradient Sutvey

The pressure gradient survey was quite straight-forward. Fluid level was indi-
cated at 1895 feet.

CONSLUSIONS AND RECOMMENDATIONS

Although the well exhibits good characteristics for the production of gas, it
also, unfartunately, is an excellent producer of water. The initial indicated
ratio of water to gas producticon was 0.095238 Bbl/McF while the final observed
ratio was 0.031095 bbi/McF. Assuming the final ratio to be representative

and an operational drawdown of 15%, the resultant initial gas and water rates
would be 2960 McF/d and 92 bbl/d. The reasons for this high race of water pro-
duction are felt to be the low scructural position of the well and the over=-
perforation of the pross pay interval.

Alrheough it may be possible to reduce the rate of water production by formation
treatment, indications are that this well will always be a problematically high
water producer, The many mechanical and gperational problems encountered in
this test were primarily attributable to arctic conditions and the misread
flowing bottom hole pressures resultant from rhe miscalibrated continuous bottom
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hole pressure tocl. Modificacions of equipment design and location and 1imir-
ing the percentage drawdown and flow period lengths were indicated as being
necessary. 3Such modifications were implemented in subsequent testing (i.e.,

S0, Barrow No. 1%) and proven walid.

DATA AND EXAMPLE CALCULATIONS

Attached are the data and calculations listed below.

1. Graph I

z. Example Calculation I

3. Graph II

4. Example Calculation II

5. Graph III

6. Example Calculation III

7. Graph IV

8. Example Calculation IV
%M

Staphen “¥. Lewis

Reservolr Engineer
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Volumetric Reserve Calculatiom

Griginal Gas in Place - McF/AcFt

43560 Frl/ac

g = 21.9%

Sw = 53.7%

Pi = 997.8B psia
Ti = 67°F

£; = 870

Tgc = 520°R

Pge = 14.65 psia

OGIP = A ¢ Sg Py TSC 1
Pse 71 2B

EXAMPLE CALCULATION I

= 43560 X .219 X .463 X 997.8 X 520 ¥ 1

= 341.18 McF/Ac Ft

14.65

I11-6
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EXAMPLE CALCULATION II

Four Point Flow Test - 4/11/78

Initial Reservoir Pressure = 998.7 psia

Prassure
865.4 psia
721.1 psia
613.3 psia

477.7 psia

A0F = 6.50
n = 0.61

.001

(2]
N

Flow Rate
2.89 M2/d
4.13 M2/4
4,70 uZ/4

5.56 M2/d

u2/d
5

3307297 M2/d/psial

I11-8

4p?
246687.68
475331.15
619467.95

767407.55
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EXAMPLE CALCULATION III

First Buildup =~ Sperry Sun Tocl 99 ac 2092

I. Bg=2 I Pge Tc = 343.6 *R Tgp = 1.33376
Tee  Pi-Pwf P, = 669.4 PR = ?56.:3
669.
2
= 1.1304
g = ,398

Bg = .B9%8 527 1l4.65 = .0176l19

520 756.73

II. ug = pi X ug/ui = 0.0108 X 1.1 = .01L88

III. Cp = Sglg + SwCw + CF = (.463 X .0012) + (.537 X 3.3 X 1076) + (3.3X1076)=
Ct = .0005606721

IV. kh = 28984 q ugBg q > 5.893
o m = 72.4
h = 10
= 493.80 mdf+ Plhr = 924
Puf a 517.46
k= 49.38 md rtw o= 4.25"
¢=.219
v. $ = 1.1513 Pihr - Pyf}~ logj k + 3.2275
= PuC+r, 2
S = 474

VI. APg =®m X .87(8) = 72,4 X .87 (.474)
= 29.86 PSI

VII. Froductivity Index = J

Ja = q = 5893 = 12.26 McF/d
Py - Fuf 997.8 - 517.456 PS5

I = q - _ 5893 =11.55 McF/d
(P - Pyf} + APy  (997.8 - 517.48) + 29.86 PSI

Flow Efficiency = Ji = . 942
Ja

ATTACHMENT 6
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VIII.

IX.

Average Gas Mobility = M

M=kg = 49.38 = 4156.56 md/CP
ug -OL1BB

Effective Wellbore Radius = r, i

ri =¥ e™® = 2.65 inches

Approximate Radius of Investigation

T{av g-00105 k + & = 524 fr
éuCt

ITI-11
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2092

2042

1992

1492

992

50

50

300

500

500

492

EXAMPLE CALCULATION IV

Pressure Gradient Test - 4/13/78

P AP
971.1 0
%47.3 23.8
225.4 21.9
873.7 51.7
862.1 11.%
854.8 7.3

B48.0* p.0%*

Gradient

L4765
.438
L1034
-0232
L0146

.0122%

*Extrapolated from Ploc of P. vs I
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SOUTH BARROW WELL NO. 17



ADDENDUM
HISTCRY OF DRILLING OPERATIONS
SOUTH BARROW WELL NO. 17

INTRODUCTION

South Barrow Well No. 17 had been previously completed as a suspended
producible gas well on April 13, 1978. The well had achieved a calculated
absolute open flow potential of 6.50 MMCFGPD. There was a severe
problem with water production accompanying the gas. Water production
was calculated at an average of about 200 barrels/day at the 6.50
MMCFGPD rate (based on the measured ratio of 0.031 barrels of water per
MCF). The water production was considered to be excessive for sustained
gas production and the well was judged to be "non-commercial” in the
Lower Barrow sandstone at this location.

A decision was later made to attempt a completion in the Upper Barrow
sandstone (the East Barrow Gas Field had established gas production from
the Upper Barrow sandstone in the South Barrow Well No. 15). On March
7, 1979, rigging up operations began. Brinkerhoff Signal, Inc., Rig
No. 31, was the contractor.

OPERATIONS HISTORY

DATE AND

OPERATION AS

OF 6:00 A .M, ACTIVITY

3/17/79 Set in rig, pumphouse, boiler, Tioga. Hooking up
steam lines. Heating water in tank.

3/8/79 Rig up. Clean ice from rat-hole cellar and mouse
hole. Fill pits. Mixing mud. Picked up 60 joints
3-1/2" drill pipe, 6 - 4-3/4" drill collars. Pick up
kelly and swivel. Test upper and lower kelly cock to
3,000 psi. Rig up line from 7" annulus to choke. No
pressure on well, '

3/9/79 Mix 300 barrels of calcium-chloride mud and let cool.
Rig up choke manifold and test to 3,000 psi. Remove
Xmas tree. Nipple up blowout preventer,

3/10/79 Nipple up blowout preventer. Test 2-7/8" pipe and

blind rams and choke manifold to 3,000 psi; Hydril to
1,500 psi. Laid down blowout preventer and tubing
hanger. Circulated. Stabbed into retainer at 2048'.
Pumped 4 barrels. No flow in 2 hours. Pull out of
retainer. Circulate 2 hours. Measure out retainer at
2042'. Change rams to 3-1/2".



3/11/79

3/12/79

3/13/79

3/14/79

3/15/79

Tested 3-1/2" pipe rams to 3,000 psi; Hydril to 1,500
psi. Installed wear bushing. Run in hole with Baker
retrieving mill and junk sub. Milled retainer at 2142'.
Pulled out of hole and recovered retainer. Left slip
and retrievable rubber in hole. Go in with 3-5/8" bit
and junk sub jars to 2167'. Circulate. Watch for
flow. Pull out of hole. Pick up casing scraper.

Ran casing scraper to 2162'. Circulated. Pulled out
of hole. Plug back total depth 2170'. Rig wup
Schlumberger. Sheared gamma-ray collar locator tool
off rope socket with lubricator while seating fubricator
in Hydril. Wait on fishing tools. Ran Bowen overshot
4-3/4" guide, 2-7/8" grapple, 3-7/16" outside diameter
on drill pipe. Run in hole to 2159'. Attempt to get
over fish. Pulled out of hole. No recovery. Checked
overshot. Ran back in hole.

Ran in hole with overshot. Pulled out of hole,.
Recovered fish. Rig up and run Schiumberger
Gamma-Ray Collar Locator Log 2163" to 1100'. Set
Baker retainer at 2090°. Rig down Schiumberger.
Ran in hole with Baker stinger. Squeezed perforations
at 2127° to 2101" with 35 sacks of "G" cement.
Maximum pressure 1,200 psi. Final pressure 600 psi.
Cement in place 7:45 p.m, 3/12/79. Pufled 2 stands.
Reversed out no cement.

Ran in hole with bit and casing scraper to top of
cement at 2088'. Clean out to retainer at 2090,
Circulate. Pulied out of hole. Rig up Schiumberger.
Test lubricator to 500 psi. Perforations 4 shots/foot
from 2038-2048', 2054-2065', and 2080-2088'. Break
down Schlumberger. Pick up Halliburton test tools.
Run in hole. Make up Halliburton head. Set tool at
2027'. Inject nitrogen cushion.

Put nitrogen cushion in drill pipe to 500 psi. DST
No. 1, perforate 2038-2048', 2054-2065" and 2080-2088'.
Packer set at 2027'. Tool open 7:00 a.m. 3/14/79,
pressure at 7:00 a.m., 500 psi. Open tool at 8:30
a.m., 60 psi. Gas to surface, estimated 27 MCFPD on
8/64" choke. At 10:00 a.m., pressure 120 psi, gas at
rate of 140 MCFPG. Shut in 10:00 a.m. to 4:00 p.m.
After 2nd open, 135 psi at 4:12 p.m., fluid to surface
with slightly oil-cut mud (trace of oil, 30.81° API).
At 4:45 p.m., 108 psi, 45 MCFPD; 5:00 p.m., 150 psi,
6 MCFPD; misting and slugging fluids; 6:00 p.m.,
pressure 145 psi, 58 MCFPD. Shut in 6:00 p.m. to
10:00 p.m. Reversed out, circulated and conditioned
mud; pulled out of hole, lay down test tools. Run in



3/16/79

3/17/79

3/18/79

3/18/79

3/20/79

3/21/7%

3/22/79

hole with bit to 2090°. Circulate. Pressures, DST
No. 1, gauge at 2055 were IH 1,094 psi; |F 568 psi,
FF 429 psi, FSIP 966 psi, FH 1,107 psi.

Circulated. Laid down 3-1/2" drill pipe and 4-3/4"
drill colilars. Lay down Kkelly. Change pipe rams to
2-7/8". Test rams to 3,000 psi. Ran 68 joints 2-7/8"
tubing with 22' mule shoe joint. Injection lines 1/4" at
1100" and 1700'. Ran 7 - 2-7/8" by 7" centralizers.
Tubing bottom 2085.66'. Install blowout preventer in
tubing hanger. Landed tubing. Nipple down blowout
preventer.

Wait on parts for rig generators. Received parts for

one generator, Start generator, Ticga heater and
boilers. Hook up steam and water lines. Install Xmas
tree,

Nipple up tree and test to 3,000 psi. Rig up to
circulate. Cut weight to 9.0 ppg. Hook up injector
lines. Hook up flow lines to test tank. Waiting on
well to flow,

Waiting on well to flow. Thaw out lines to test tank.
Open well on tubing at 7:45 a.m. with 420 psi, 9:00
a.m. Unloaded approximately 2 barrels of fluid. Shut
well in at 11:00 a.m. Thaw out lines. Shut in 3
hours. Tubing pressure 360 psi 7-1/4 hours.
Bleeding well. Bled to 0 psi, slight flow after 8-3/4
hours. Inject nitrogen in annulus.

Five and one-half hour shut in. Casing pressure 580
psi, tubing pressure 460 psi. Rig up Camco and
check fluid level. Fiuid at 1400" in 13 minutes. Blow
weill down. Shut in 3-1/2 hours. Casing pressure 745
psi, tubing pressure 705 psi after 5 minutes. Blow
well down. Shut in 6 hours. Casing pressure 840
psi, tubing pressure 814 psi.

Twelve hour shut in. Tubing pressure 900 psi, casing
pressure 925 psi. Flow test 8 hours through 6/64"
choke. Casing pressure 485 psi, tubing pressure 528
psi. Stabilized flow rate 128.3 MCFGPD. Shut in 6
hours. Casing pressure 873 psi, tubing pressure 812
psi.

Well shut in 20-3/4 hours. Casing pressure 879 psi,
tubing pressure 900 psi. Four point test Upper
Barrow sandstone. Shut in. Casing pressure 879 psi.
First flow, 4/64" choke, 71.74 MCFGPD. Flowing
pressure 739.9 psi. Second flow 6/64" choke, 115.94
MCFGPD. Flowing pressure 335 psi. Terminated test
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3/23/79

3/24/79

3/25/79

3/26/79

3/21/79

3/28/79

3/29/79

3/30/79

3/31/79

4/1/19

after two rates due to excessive draw down. Well shut

in 5 hours. Casing pressure 840 psi, tubing pressure
795 psi. .

Well shut in 29 hours. Shut-in casing pressure 8395
psi, tubing pressure 800 psi.

Well shut in 53 hours. Casing pressure 905 psi,
tubing pressure 769 psi.

Well shut in 72 hours. Casing pressure 911 psi,
tubing pressure 730 psi. Running pressure gradient
survey.

Finish running Camco pressure gradient survey. Rig
down Cameco. Close valves on tree. Wing valve on
tubing head leaking. Greased valve. Cleaned mud
tanks. Release rig 6:00 p.m., 3/25/79. Rig down.

Rigging down. Rig down Halliburton unit and test
house. Blown down mud pumps. Attempt to set
blowout preventer. Unable to set. Repair leaking
tubing head valve. Clean rig and equipment.

Clean rig and equipment. Set blowout preventer.
Work on tubing head wvalve and pack with grease.
Valve leaking. Pressure on choke 916 psi. Hook up
mud tanks and mud pumps. Rig up blow down line
and kill line. Mixing calcium-chloride mud to kill well,

Mixing calcium-chloride mud to 9.5 ppg. Let mud
cool. Hock up line to test tank. Test kill line to
3,000 psi. Pull blowout preventer. Shut in. Casing
pressure 916 psi. Pump 106 barrels 9.5 ppg mud.
Shut pump down. Casing pressure 225 psi. Mixing
mud to 10.2 ppg. Let mud cool. Kill well. Watch
well for flow.

Watch for flow. No flow 2 hours. Change valve on
tubing head. Replaced 3 wvalves in choke manifold.
Test choke manifold te 3,000 psi. Cut mud weight to
8.8 ppg. Displace hole with 8.8 ppg mud. Hook up
to annulus to inject nitrogen. Casing pressure 700
psi, tubing pressure 265 psi.

inject nitrogen. Tubing open. Annulus pressure 900
psi. Well kicked through tubing at 1:00 a.m. Flare
well on 8/64" choke through annuius. Casing pressure
0 psi. Shut in tubing pressure 104 psi.

Flare through 8/64" choke through tubing 8-3/4 hours.
Casing pressure 20 psi, tubing pressure 125 psi. Well



B, il

making small amount of fluid. Shut in 6-1/2 hours.
Casing pressure 800 psi, tubing pressure 790 psi after
1/2 hour. Flow tubing on 8/64" choke. Casing
pressure 5680 psi, tubing pressure 300 psi. Well
making small amount of fluid. Shut in 6 hours.
Casing pressure 900 psi, tubing pressure 910 psi after
1/2 hour. Flow tubing on 6/64" choke. Casing
pressure 460 psi, tubing pressure 470 psi. Dry gas.
fnject total of 10 gallons of alcohol, 7 hours. Shut in.
Casing pressure 900 psi, tubing pressure 915 psi.

4/2/79 Shut in 10 hours. Casing pressure 900 psi; tubing
pressure 915 psi. Install blowout preventer. Unhook
line from wellhead. WValves holding OK. Breakout line
to test tank. Cilean pits. Release rig 9:00 p.m.
4/1/79. Drain pumps. Put glycol in manifold and
pumps. Rig down Swaco choke. Unhook line for
move. Clean and wash rig.

4/3/79 Install back-up valve on annuius. Put new rubber in
Hydril. Install radiator in light plant. Clean up
choke manifold house. Break out fittings. Rigging
down for move.

4/4/79 Build shelves for welder and mechanic. Clean up
blowout-preventer bolts. Clean and oil floor safety
valves and kelly cock. Wait on location.

4/5/79 Rigged up fuel barrels for move. Roll up electric
lines. Set blowout preventer in shop and pulied rams.
Change 3-1/2" rams to 2-7/8". General location
cleanup.

4/6/79 Remove skirting around camp. Move roustabout skid

and generator to South Barrow No. 6. Prepare to
move camp to South Barrow Well No. 6. Last Report.

FINAL RESULTS

After evaluating test results and performing calculations on reservoir
parameters, an engineering memorandum was prepared on the production
test of the Upper Barrow sandstone, South Barrow Well No. 17 (see
attached memorandum of May 17, 1979 by Stephen K. Lewis). The
conclusion on the part of the testing engineer was to the effect that "the
Upper Barrow sandstone, as penetrated in South Barrow Well No. 17, is
not a commercially producible zone". ’

South Barrow Weli No. 7 was left as a suspended producible gas well.



MEMORANDTUM
May 17, 1979

TO: J. M. McCarthy
FROM: S. K. Lewis
SUBJ: Production Test, Upper Barrow Sand, South Barrow Well No. 17
The Upper Barrow Sand was perforated in Barrow No. 17 from 2038' to 20487,
from 2054' to 2065', and from 2080' to 2088'. Perforations were at four ghots
per foot, using a 4" Hyperjet Il gum.
After clean up, the well was tested. Testing consisted of an 8-hour Stabilized
One-Point flow, a 24-hour buildup, an Equal Time Two-Point flow, and a 72-hour
buildup.

Back pressure analysis was performed onm the three flow periods.

Reservoir analysis was prepared on the stabilized drawdown. Data, calculations,
and resultant calculated values are presented below.

Back Pressure Analysis

The backpressure slope was established from the Equal Time Two Point flow data.
Absolute Open Flow was based on the Stabilized One-Point flow.

Backpressure Parameters

n = (.659
AOF = 132 MeF/D

Drawdown Analysis

The drawdown analysis technique was based on the semilog plot of Pwf vs log
Tp and the pressure equation:

Pwf = Py - 28984 q ugBg [}og Tp + log k =3.2275 + D0.86859 §
kh PrgCery

Reservoir parameter analysis was based on test results and values of B, Sy,
and h derived from the H, J. Gruy log analysis as published in the Reservoir
Engineering and Geologic Study of the East Barrow Field on December 20, 1978.

Calculated Reservoir Parameters

Flow Capacity = kh = 1.233145 nd.ft.
Permeability = k 0.0616527 md

Skin Factor = § = =2,49p

Productivity Index = J = 0.240 McF/d psi

Gas Mobility = M = 5.0727 md/cp

Effective Wellbore Radius = r,' = 51.568 inch
Radius of Investigation = 20. 747 ft
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J. M. McCarthy -2=- May 17, 1979
Conclusions

Based on well performance while being tested and the attached test anmalysis,
it is concluded that the Upper Barrow Sand, as penetrated in Barrow Well No.
17, is not a commercially producable zomne.

All estimated ultimate Recoverable Reserves in the Upper Barrow Sand which
have been assigned to Barrow No. 17 should be removed from current reserve
estimates. Based on 640 acre spacing, this would result in a Recoverable

Reserve cut of )1.440 BCF.

e

5. K. wis
Senior Engineer

Copy to: Bob Lantz
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I. Bg =% T Psec Py = 971.90 psia
Tse Py - Pyt T = 55,20F
a2 Pe = 664 psia
Te » 3340F
Poe = 548.85
Pj - Pyf
g. 1. P = 2 = 971.9 + 548.85 = 760.375 = 1,145
664 ' 2 664
: 664
2, Tr= T = 515.2 = 1,543
Te 334
3. From Poettmann & Carpenter tables:
Z at Ty = 1.543 & Ppr = 1.145 Z = §.899
b. _*, Bg = .899 515.2 14,65
560 760.375 y
By = 0.0159352
1I. Ug from Carr et al
a. - X = (},01095 = 1,11
Ug = U3 u/Hl Uy Uf“l

.7 Hg = 0.01095 X 1.11 = 0.1021545 cp = , c: 2/ S

III. Cp = Sg Cg + Sy Cu + Cf Sg = .4lb
Sy = .586
€y = 3.3X107°®
C¢ = 3.3X10"°
a. Cg from Trube
Cg = Cpr at Pr - 1-1105 & Tr = 1-543 Cpr - 1-02
B
. Cg=1.02 = .001536
664

b. Cp = (.414 X .001536) + (.586 X 3.3 X 10™%) + 3.3 X 10~% = .000641138

IV. kh = 28984 q ugB

m

B

a. From flow test:
q = 101.705 McF/d

m = 463
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ViI.

VIII.

IX,

b. kh = 28984 (101.703) 0.0121545 (0.0159352)
463

kh = 1.233145 md ft

c. at h = 20 ft

k = .0616572 nd

S = 1.1513 Epi - P hr) - log (__15__ + 3.2275;
! ﬁu Ct rwz j

a. Py = 971.9 psi Py py = 878 psi

k = 0.0616572 nd B = .1544
U = 0.0121545 cp C¢ = 0.000641138
T, = 135417 m = 463

B. 8 = 2.495979

J = q = 101.703 McF/d
Pi-ow (97109 -548.05) psi

J = 0.240 McF/d/psi

M = k;, = .0616572 = 5.0727 nd/cp

B
Ng .0121545

1

r, =Iye ™ = 4,25 e *-%%%%7% o 57 568 inch

Tigv = WM/0.00105 k Tp = 20.747 fr = 20.747 £t
'Bl-lct
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