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SOUTH BARROW WELL NO. 13
INTRODUCTION

The U. S. Navy South Barrow Well No. 13 is located in the South Barrow
Gas Field, southeast of Barrow, Alaska, on the National Petroleum Reserve
in Alaska which, at the time of drilling, was designated the Naval
Petroleum Reserve No. 4 (Figure 1). The well is located 807' from the
west line and 552" from the south line of protracted Section 14, Township
22 North, Range 18 West, Umiat Meridian (Latitude: 71°15'13.84" North;
Longitude: 156°37'40.41" West). The Alaska State Plane Coordinates are:
X = 661,513 and Y = 6,310,250, Zone 6. Elevations are 22’ ground level,
26" pad and 40" Kelly bushing. Operations started November 16, 1978,
with movement of camp units to the location. Rigging-up started on
December 6, 1976. Operations at South Barrow No. 13 ended on
January 22, 1977, with final movement of rig components to the South
Barrow No. 14 location.

The well was drilled to a total depth of 2534' (measured depth). The hole
deviated from the vertical and the true vertical depth at total depth was
2491'. At a measured depth of 2475 (last calculated point), the true
verticai depth was 2433' and the bottom hole location had migrated 366.65°
in a south 86°, 16 minute west direction from the surface location. The
azimuth was 266.27°. Although the perforated intervals correlate with log
depths (measured depths) and, thus, with the proper sand intervals, they
are approximately 40" low to their actual structural position based on true
vertical depth.
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FIGURE 1 - WELL LOCATION MAP - SOUTH BARROW WELL NO. 13



The primary objective of the well was the Lower Barrow sand. The sand
zone was assumed to have suffered damage from drilling with fresh water
mud which is known to cause permeability restriction from swelling clays.
A calcium-chloride system was used in later wells to minimize damage (see
discussion in report on South Barrow Well No. 168). The sand was also
found to have somewhat poorer than normal porosities and permeabilities.

At the conclusion of the drilling and evaluation operations, tubing was run
and the well was completed as a marginally productive natural gas weil.

Husky Oil NPR Operations, Inc. supervised and directed the drilling and
completion operations as prime contractor for the Navy. Parco, Inc. was
the labor contractor. A Cardwell Model H, owned by the U. S. Navy, was
used to drill the well.



DRILLING SUMMARY

The drilling pad at South Barrow Well No. 13 had been previously
constructed and components of the drilling rig had been stored at that
location. Field operations started on November 16, 1976, with the
movement of camp units from the NARL facility to the well location.
Considerable time was spent in overhauling and repairing rig components,
water and mud lines, and in repairing and replacing the electrical system.
Actual rig-up operations began on December 6, 1976. Rig-up was
completed in 17 days and the well was spudded at 10:00 p.m.,
December 17, 1976.

Rig-up operations were delayed by the necessity te repair much of the rig
and its auxiliary components. These included the boiler; hot air heater;
mud pumps; mud system; steam, water and mud lines; and the electrical
system. Also, the camp generators broke down, requiring the use of the
rig generators to power the camp while temporary repairs could be made.
The pre-set conductor had to be thawed and pulled, since it had not been
cemented and would not support the necessary blowout-preventer
equipment. The conductor hole was deepened and 60° of 20" conductor
was set and cemented with Permafrost cement at 74', which was 60' below
ground level. A 20" head was then welded onto the casing.

A 16" annular blowout preventer and diverter lines were installed on the
20" conductor. A 14-3/4" hole was drilled from 74' to 1148'. The hole
was logged from 1148' to the bottom of the 20" conductor with a Dual
Induction Laterolog and the Bore Hole Compensated-Sonic/Gamma Ray log.

After logging, the hole was deepened to 1186 to accommodate the casing to
be used.

Ten and three-quarters inch surface casing was run to 1157" and cemented
to the surface with 760 sacks of Permafrost cement. A 10" 3,000 psi
blowout-preventer stack, choke manifold, and kiil line were installed on
the 10-3/4" casing. The 10-3/4" casing was tested to 1,500 psi and drilled
out with an 8-1/2" bit.

An 8-1/2" hole was drilled from 1166 to 2159'. Core No. 1 was cut from
2159" to 2189" and 30 feet of core was recovered. Core No. 2 was cut from
2183° to 2219" recovering 27 feet. Drilling was resumed to 2288 and Core
No. 3 was cut from 2288" to 2318 recovering 30 feet. Core No. 4 was cut
from 2318" to 2348 recovering 30 feet. Drilling was resumed from 2348 to
2410". Core No. 5 was cut from 2410° to 2425 recovering 15 feet. The
8-1/2" hole was logged from 2425 to 1157' with a Dual nduction Laterolog
and Compensated Formation Density/Compensated Neutron/Gamma Ray log.

After evaluation of the fogs, the hole was deepened to 2522°. Core No. 6
was cut from 2522° to 2534' when the core barrel Jammed, recovering 3
feet. The 8-1/2" hole was logged from 2534’ to 1157 with a Dual Induction
Latercolog, Compensated Formation Density/Compensated Neutron/Gamma Ray
log, Bore Hole Compensated-Sonic/Gamma Ray log and High Resolution
Dipmeter. Twenty-four sidewall cores were attempted and 17 recovered.



To compiete the well, a 7" production casing string was run to 2514'. It
was cemented to the surface with 805 sacks of Permafrost cement, tailed in
with 80 sacks of Class "G" cement containing 2% Calcium-Chloride as an
accelerator.

The tubing head and blowout preventer stack were nippled up and tested.
The 7" casing was cleaned out and tested to 1,200 psi. The Cement
Bond/Variable Density/Gamma Ray/Casing Collar Locator log was run, and
the 7" casing was perforated at four shots per foot using Schlumberger's
4" Hyperjet |l casing gun across the intervals 2358-2368', 2315-2330',
2330-2345", 2224-2234". The tree was nippled up and tested to 3,000 psi.

[n an attempt to bring the well in, it was reverse circulated to water and
swabbing operations started. Considerable difficulty was encountered
while attempting to swab the well due to swabbing equipment failure, which
resulted in the swab tools becoming stuck in the tubing. Severa! attempts
were made, but the tools could not be pulied free. Blowout-preventer
equipment was nippled up and the tubing pulled to recover the swab tools
which were frozen in the tubing. An alcohol-water mixture was circulated
into the well to prevent freezing and the tree nippled up.

A temporary gas line was laid from Well No. 10 to Well No. 13, and gas
from No. 10 was used to rock the fluid from the No. 13 well. The well
respended very poorly. Further attempts to get the well to flow were not

successful and the well was circulated and killed with calcium-chloride
water.

All data from the well was reviewed in an attempt to determine why the
perforated intervais would not produce. The High Resolution Dipmeter log
indicated hole deviation. A Sperry-Sun Gyroscopic Multishot Directional
Survey was run on 100" stations (Appendix No. 1). The survey results
indicated that the well had kicked off. The lowest survey point in the
well was at 2475 measured depth, corresponding to a 2433" true vertical
depth. The horizontal displacement was calculated to be 366.65 at South
86°16" West of true North at 2475 measured depth. The maximum
inclination of 14°29" was surveyed at 1100" measured depth.

Because of the deviated hole, the 7" casing was reperforated with four
Hyperjet shots per foot over the intervals 2224.5-2234.5", 2383-2387,
2356.5-2376.5", 2315.5-2345.5". Tubing was rerun and landed at 2394,
The tree was installed and tested. The well was rocked in with gas from
Well No. 10. The well flowed very slightly. Five barrels of alcohol were
pumped into the well for hydrate prevention, and the back-pressure valve
was set. The rig was released to South Barrow No. 14 at 10:30 a.m.,
January 16, 1977.

Detailed drilling information, in the form of bit records, mud summary,

time analysis, and casing and cementing reports, is included in this
report.

South Barrow Well No. 13 was re-entered on July 20, 1978, and draw-down
and back-pressure testing carried out. The well produced gas with a
calcuiated Absclute Open Flow of 360 MCE/D. Appendix No. 2 of this
report contains the detailed analysis of the reservoir by Stephen K. Lewis,
Reservoir Engineer, Husky ONPRA.



AMENDED
UNITED STATES

Form =3nC
(Mwy 196T}

SOBMIT IN TRIFLICATE*

[Other inarruecions om
TRTATSe whia)

Farm a
Bodgat ml’h. A2-R1423.

DEPARTMENT OF THE INTERIOR T 1ii33 DERTGRATION iFD SAMLIL 7O

GEOLOGICAL SURVEY

None

APPLICATION FCR PERMIT TO DRiLL, DEEPEN, OR PLUG BACK

A, IF [NDLLM, ALLOTTER OF TEIDN Niua

1 TIPS OF WORK _None
DRILL DEEPEN (J PLUG BACK [] | o wmssuaws weus
b TTFEOFP WELL 1
e [ e raEa . NoLTirLe ' F. TiNMk O LNASE Wikm
2 NAME OF OFERLTOR . . #&
Husky 04l NPR Operations. Inc, 9. wELL 'M_M

3. iponamms OF OFERATOR

3201 C_Street, Suite §gg: Anchorage, AK 9935031
4 LOCATION oF wiii (Repert loemtios ol atud 10 aetordases with soy State requiremenis *)

AL sarface
307t FWL & 552' FSL, Sec L[4, T22N, RL8W
AL propessd prod. zons

10. FINLD 4NT POOL, OR WILDCAT

11. sBC. T, &, W OR ELA.
ANG AURYEY ON LANM,

Sec 14, T22N, R13W

14. DINTANCE I¥ MILES 48D LUABCTION FROM NLLAENT TOWN 08 FOST OFFICRT

Approximately four miles south of Barrow

IZ COONTT D& Fanam | 13. sTata

No. Slope Borpugh Alaska

18 DIFTANCY FROM MROFURED®
LOCATION TO OAREAT Approximately
(Alss tn nearwet drig uait llae f ny) 719 700"

16. No. OF ACHAN IN LR

LT 0. GF iCaks aamiaNED
™™ THIN WILL

23 680,000 160

FROFEKET OB LIASE LINW. FT.
18, pINTAACE yuOM FROPUSBED LOCATIIN®

0 MEAMEST WELL. DRILLING, COMPFLITEp,

o8 APPLIES FON, ON THIN LEASE FY. 2009 "

1%, PROFOSED CAPTH

0. BVTAAY O CANLE TOOLE

2500" Rotary

L tiavarmwa {Shew whethr DF. BT, GR we)

IZ. ATTROL. DATE WOMK WILL ETART®

December 1. 1976

Cround = 22': Pad = 26': KB = 40°
= PROPOSKD CANING AND CEMENTING PROGEAM

AIZE OF CLAiNE

W ENEY FAR TOOT

EETTING DRAFTH

QUANTTIT OF CBMIANT

26" 20" 1324 40" 100 sx as required to surface
14_3/4" 10 3/4" S51# 1200" R500 sx as required to surface
8 L/2" EA 23# 2500°. 560 sx as required to aurface

This form is filed for informatiom oaly.

Please refer to letter from the Director, Naval

Pacreleum and 0il Shale Reserves, Serial #3%4, Auguat 27, 1968,

RECETVED
DEPUTY MINERALS MAMAGER
ONSHORE FLELD DRERATIONS

JAN181983

MIHNERALS MANAGEMENT SERVICE
411 W, 4TH AVE, SUITE 1A
ANCHORAGE, ALASKA $PE01

IN 4B0TE FPACK DIBCRINN PREOPCSND FROQRAM: If proposal Ln te derpes or plug back, pive dats o8 present droductive sone and propeossd Daw productive
scna. If proposal is to drill or dewpea directioually, pive pectpent data ¢a subsurface locations nod measured aod troe vertioal depthe  Ghve blowoae
Preventer prograck, It Any,

) ma./&//@’)fn. B?qr &4—7‘&-:’-{, e _Drilling Engineer DAty

{This lun(jr Federal or Stuce office ose) v

H=r-1e

FELKIT HO. APFBOTLL SaTH

,_,,_‘W_ﬂ;zﬁﬁ_‘%% rms Acting 011 and Gas Supervisomrs /M___.

CONOGLTIONE OF LPPROPM LIS & e
This amends ariginal signed 11/1/76 Amended 1/14/83

*Sew Instructions On Raverse Side

"y

Ay



SUBMIT [N TRIPLICATE

PO IRNTIUALMOAY O AMENDED
Porm 0 — 401 P x|
i, STATE OF ALASKA
[
OIL AND GAS CONSERVATION COMMITTEE
TR R IS
PERMIT TO DRILL OR DEEPEN & CREASE DERIGNATION ANH 3ERIAL 7O
gy ye— - Fone
pRILL 3 DEEPEN [ fr- 7 [NOIAN. ALLOTTIRE OA TRIAR WAME
A TTRROF WL ) Hone
=3 at et o L ONTT AR G ST VAR

i NAME OFf OPERATOR Naval Petroleum Reserve No. -

Husky 0il NPR Operationsa, Ine. ' WELL HO.
1 AD Soutly Barrow Well No. 13
3201 C Srtreet, Suite 600, Anchorage, AK 99503 i6. FIELD AND PGOL. O WILDCAT
v IoEATION o W, South Barrow Gaas Fleld
807 ' FWL & 552'FSL, Sec 14, T22N, R1&W " ik omrmrrve. o
At prowmmel jesd
Sama ag above Sec 14, T22N, R1SW
72 DISTANCE (M MILES AND DIRECTION rROM NEARKLIT TOWN OR PORT OFFIEE o
Approximately 4 miles south of Barrow North Slope Borough
te. BONT TRFSKHATION:
e Surwey snwer ¥e.__NODS At
T T Approximataly |0 X
o earen ree. ot gy 739,200 23,680,000 160
“TE STITANEY PRSH FROPOSED LOCA TGRS I3 FROPOED DEFTH 3. ROTARY OR CABLE TOGLS
T NZAREST WELL DATLLDNE, COMPFLETED,
OGN AFPFLIED FOR. PT.
2009 2500 Rotary
. ILIVATIONS iabew whwthar OF. BT, K. six.’ & APFPROA DATE WORK WILL START
Ground = 22'; Pad = 26"'; KB = 40' Decembar 1, 1976
T FROFORED CALING AND CEMENTING PROGRAM i
SLEE OF MQLE | SIEX OF CANNG | wizONY PEu roOT | SRADE XTI DEFTH quantity of cemunr
267 20" 133# K=55 40" 100 ax as required to surface.
14 3/4" 10 3/a" St N=80 1209° 2500 sx as required to surface.
Bk yi 238 N-20 2509°" 360 sx ag required to surface.

This form is filed for informarion only. Please refar to letter from the Director,
Naval Petroleum and C11 Shala Reserves, Serial # 394, August 27, 1963, RECEIVED
TEMUTY MIMERALS MANAGER TS
ONSHORE FIELD CRERATIONS

1AM 8 1983

MINERALS MAMAGEMENT SERVICE
£11 20 ATh AVE | SLITE 2A
ANCHTRAGE ALASKA 92501

mmnwmmmm:n-“hwa-— m“-mm .
" anmn-—u—mmmm m““mm
nrunlumﬂlﬂ

[ tarelrg e ha
nove.(S/ Ng : : 3 hﬁ@d%q oam_L(~1"7 & ymx Drilling Engineer
1T vy o0 b Sinte oty st co_rm;_ﬁl OF Ap ol IF ANY:
SAMPLEL AND CORE CHIPS ADQUIRED MUD Log
'_g TEE 0 ma a bs -} g
DIAECYTIONAL JUAVEY REGUIRED AP NUMENICAL CODN
gm gom SO0-023~ 2ovof
PERMTT MO APPROVAL DATE
AFFROVID FL —— e

This amends original signed T1/T7TE Amended 1/14/83
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Furm 2=311
Mdac. 197

Farm A armved,
Budzat Surmay Ha. LR JEL T3

UMITED STATES AMENDED ’ 5. LEASE

DEPARTMENT OF THE IMTERIOR
GEQLOGICAL SURVEY

— T—

Naval Petroleum Reserve gq
6. IF INDHAN, ALLOTTEE ORF TRIBE NAME
N/A

SUMDRY MOTICES AND REPORTS ON WELLS

[Da not 113 this farm Jr pradatais ta €hill ar 9 & ~=an gr olur hacx 22 a Giltsrunt

7. UNIT AGREEMENT NAME
N/A

raservelr, Lsw Farm 9-131—C far tuch arepanals),

8. FARM QR LEASE MaME

So., Barrow Gas Field

L. ait £us
weil O Gt & oner

9. WELL NO.

2 NAME OF OPERATODR

So. Barrow No., 13

rations, Tnc

10. FIZLD OR WILDCAT NAME

3. AODRESS OF OPERATOR

South Barrow Gas Field

2
4. LOCATION OF WELL (REPORT LOCATION CLEARLY. Sz space 17
baiaw.)

AT SURFACE: 307* TWL &g552+ FSL
AT TOP PROD. INTERVAL:

| 11. 82C. T, R., .. O BLK. AND SURVEY QX

APEA
Sec, 14, T22N, R18W
12, COUNTY OR PARISH| 13, STATE
No. Slope Bawough, Alaska

AT TOTAL DEPTH:

14 AP NO,

16. CHECK APPROPRIATE BOX TO INDICATE NATURE QF NOTICE,

20-023020008

REPORT, OR OTHER DATA

15. ELEVATIONS (SHOW DF_ KDB, AND WD)

REQUEST FOR APPROVAL TO: SUSSEQUENT REPORT OF:

TEST WATER SHUT.OFF [ a
FRACTURE TREAT |} 3
SHOOT OR ACIDIZE W] ]
REPAIR WELL (| |
PULL OR ALTER CASING ©_J ]
MULTIPLE COMPLETE i ]
SHANGE ZONES 1] |
ABANDON® 1] [}
(other} Progregs Ieportg,

Ground = 22'; Pad = 26"; Ki = 40°'

(NOTE: Rupook result - ! roultiols comphition ar tary
chungy on Farm 9=3303

17. DESCRIBE PROPQSED OR COMPLETED OPERATIONS (Clearly state ail pertinent details, and give pertinant datses,

including sstimated date of starting any proposed work. If well is di

rachionally drilled. give subsurface iscatians and

Messured and bus vartical degths for ail markars and onas pertinent to tiis work,)*

 ¥2/17/7a: Spudded well at 10:00 p.m.

12/23/76; Drilled 14 3/4" hola to 1166, BRan DIL, BHC/Sonic/GR/CAL.
Ran 10 3/4" 60,704 P-110 casing ¢o 1157. Cementad 0 surface
w/760 sx Parmafrost IT. Full cement returns to surface ——

12/25/76: Nipple up stack. Tested casing and stack to 150n€. oerur MINERALS MANAGER
12/26/76¢ Drilled 8 1/2" hola. CNSHORE FELD OPERATIONS
12/27/76: Core #1, 2155-2189, 100X recovary.
12/29/76: Core #2, 2189-2219, 97T recovery. SAN1 8 1983
12/30/76: Core #3, 2288-2318, 1007 recovery,
12/31/76: Core #4, 2318-2348, 100% recovary, MINERALS MANAGTMENT SERVICE
1/1/77: Care IS, 2410-2425, 100X recavery. O
1/1/77: Drilled 84" hole to 2438'. Ran DIL, BHC/Sonic/GR/TAL and

FDC/CNL/ CAL. (See continuation attached)
Subsurface Safety Valve: Manu. and Type Set @ T
18, 1 her=hy certily 3%“ foregoing is true and correct
sicneol_S/ . e e Drilling Mgr _ pupg /676 —

(ﬂ‘(s 1z3ace ro_r_f_«urul or State officy usap

v, :
APPROVED BY ﬁ/"'&:'-» j %""J—\—— rrfﬁ&u : —E&.’&LM‘I‘E ///,6’/5 z

CONOITIONS OF APPROVAL IE AMY:
This amends original signed 1/6/76.

“Sae Inatructiana on Reverye S

Amended 1/14/83

idw



Item 17 continued:

1/2/77: Drilled 8%" hola to 2522'. Core #6, 2522-2534", 25% recovery.
1/3/77: Rac DIL, BHC/Somle, FDC/CNL, Dipmeter frem TD to 2534. Took

24 sidewall cores, recovered l7. e
1/4/77: Ran 7" casing N-80 32# R-3, C-1, 8RD to 2514. Cemencted w/805 sx

Permafrost II, tailed in w/80 sx Class G 2% CaClp Full cement
returns to surface.

This report is CONFIDENTIAL and is £iled for information purposes only.

RECTIVED
DEPUTY MINERALS MAMAGTER
CHNSHORE FIELD CPERATIONS

JANT 81983

MWINERALS MANAGEMENT SERVICE
A1 0. 4TH AWE,, SUITE 2A
ANCHORAGE, ALASKA 99101



G403 Submit “intantions™ In Trigilcate
-:‘l.'vm.. 1-10-73 & *“Lugeaguent Asgortr” In Quplicais AMENTED

STATE OF ALASKA
QIL AND GAS CONSERVATION COMMITTEE

4, API NUMERICAL COOE

30-023-200038

SUNDRAY NOTICES AND REPORTS ON WELLS

{Do not us thia form Tor proposals ta drill or to desgen
Usa “APPLICATION FOR PERMIT=""{or such propasali}

4. LEASE DESIGMNATICN AND SERIAL NO,

N/A

L oo GAS m
wilL waLL aTHER

7. P IMDIAN, ALLOTTEE QR TRIBE NAME

N/A
% UNT, PAAM SR LERSERAME

Z MAME OF OPERATOR
_ Husky 01l NPR Operations, Inc.

So. Barrow Gas Field

1 AQORESS OF OFERATOR
3201 C Street, Suire 600, Anchorage, AK 99503

9. WELL NG,

So0. Barrow No. 13

A LOCATION OF WELL
At murfaca

807 * FWL & 552' FSL

18, FIELD ANG IO, DR Wi

S0. Barrow Gas Tield
IL SEC, T., R., M., (BOTTOM ROLE GBJECTIVE)

Sec, 14, T22§. RigW

13 ELEVATIONS (Show whathas OF, AT, GA, me)

1i PERMIT MO,

14 Checik Appropriate Baox To Indicate Nature of Notics, Report, or Other Daaa

MNOTICE OF INTENTION TO

SUBSEQUENT ARPOAT OF:

TEST WATER SHUT-OFF PULL OR ALTER CASING WATER SHUT-OFF REFAIR1IMNG WELL.
FRACTURE TREAT MULTIPLE COMM_ETE FRACTURE TREATMENT ALTERING CASING
SHOOT OR ACIDIZE ABAMNOOMN™ SHODTING QR ACICHZING ABAMNDOMMENT*
AEPAIR WiELL CHANGE PLANS [Othee) Progresas raport.

tes) (NOTE; Repart results of multiole compietion on Wak
@ S G ’ or Rt R aport

ahd Log form.)

15 CESCRIME PACPOSED ORA COMPLETED QPEAATIONS {(Chuarty stath 4l Dartinent detaiie, and give Partinent dates, inckiding sstimated date of

Wartiig ARy progomed work.

12/17/76; Spudded well @ 10:00 p.m.
12/23/76; Drilled 14 3/4" hole to 1166', ran
Ran 10 3/4" 60.70# P=110 caasing to

w/760 sx Permafrost II. Full cement returns to surface.

DIL, BHC/Sonic/GR, Cal, RECEIVED

MIMNERALS FAMASER
1157. Cemented to 3“"@.&;@’&5 FIELD OPERATIONS

12/25/76: Nipple up atack. Test casing and stack to 1500#. 1ARIT A 108
12/26/76: Drilled 84" hole. 18181983
12/27/76: Core #1, 2159-2189, 100X recovery.

12/29/76; Core #2, 2189-2219, 97% recovery. N e s i
12/30/761 Core #3, 2288-2318, 100% recovery., ANCHIRAGE, ALal A 772M
12/31/76: Core §4, 2313~2348, 100X recovery,

1/1/77: Cora #5, 2410~2425, 100% recovery.

/177 Orill B%" hole to 2438"'. Run DIL, BHC/Sonic/GRA/CA/ and FDC/CWL/CAL.
1/2/77: Drilled 8%" hole to 2522'. Core #6, 2522 to 2534’, 25% recovary,

1/3/77: Ran DIL, BHC/Somie, FDC/CNL, Dipometer from TD of 2534. Took 24 sidewall

cores; recovered 17,

174/77: Rag 7" casing N-80 32# R-3, C-1, BRD to 2514. Cement w/805 ax Permafrost
II, tail in w/80 gx Class G 27 CaCly Full cement returns to surface.

This report is CONFIDENTIAL and is bejing filed for information purposes only.

18, ¢ Awrstry certify that the forepoing 13 trus and covmect

slauc{-ﬁ/!gjm,pk(diﬂ? riree_ Drilling Manager care /=-&-76

[This weacu 1ok Sfate of flce y)

B4 - o ‘ . - . :
7 , -
AFPPROVED BY %L(“"—‘ Cr'%*-"@‘*- TITLiW—MmTE /A—i/é??
COMDITIONS OF APPROVAL, IF ANY: i

This amends original signed 1/6/76

Amended 1/14/83

Ses Instructioms On Reversa Sida
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Farm 9=131
© ges 191

UNMITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

Formr Apnsen ed,
AMENDED Byzgat Burwou Mg, 42-3ii3e
5. LEASE
None
8. IF IMDIAN, ALLOTTEE OR TRIBE NAMEZ
N/A

SUNDRY NOTICES AND REPORTS OM WELLS

7. UMNIT AGREEMENT MAME

{Da rat vsa thk farm for progasais to arill or to Cawpen or pivg back 13w diferear u[l\

ravveegir, Uie Form $=1T1-C for sueh oragaasis}

8. FARM OR LEASE NAME

1. ol E] gas

vl well ather

ava . . b
9. WELL NG.

T2, NAME OF OPERATOR
. Husky Otl NPR Operzcsons, Inc,

South Barrow Well We., 13
10, FIELD OR WILOCAT NAME

3, ADDRESS COF OPERATOR
3201 € Streat, Suite 6§00, Anchoraga, AK

South Barrow Gas Fleld
1L, SEC. T, R., #1.. OR BLX, AND SURVEY OR

4. LOCATION OF WELL (REPORT LOCATION CLEARLY. See space 17 AREA

balow.)

AT SURFACE: B0O7' FWL & 552' FSL
AT TUP PROD. INTERVAL:

AT TOTAL DEPTH:

__Sec, 14, TI2N, R1SW
12 COUNTY OR PARISHI 13. STATE
Ko, Slope Borough Alanfa
14. APt NO.

16, CHECK ASPROPRIATE SOX TO INDICATE NATURE OF RAOTICE None

SFPORT, OR OTHER-DATA

REQUEST FOR APPROVAL TOQ: SUBSEQUENT REPQRT OF:
TEST WATER SHUT-CFF [J ]

FRACTURE TREAT |

SHOOT OR ACIDIZE 0 ||

REPAIR WELL E E

PULE OR ALTER CASING

MULTIPLE COMPLETE iJ 0

CHANGE ZONES [ o

ABANDON® |

]
(other} Frograsaa report

15, ELEVATIONS (SHOW DF,_AD3,.A..D WD)
%22: Pad = 26; §Bim

(NOTE Lrport raosaify 3/ mruid pla covwretetion or Tom
changw on. Form 9134

17. DESCRIBE PROPOSED OR COMPLETED QPERATIONS {Clearly stata afl pertinent details. and give -p.-n:irrent dates,

including estimatsd date of starting ay progosed work, If well is

directionally drillad, give subsurfzce locations and

measured and trus verticai depths for all markars and Zonaes petingnt ta this work )}
1/6/77 Nipple up stack. Test casing & BOP to 1500 psi. PBD. 2474'.

/17 Ran CBL/VDL/GR/CCL Log.

Perforats selected intervals with 45PF, Hyperjat IT,

Ran 2 7/8", 6.5¢, H-80, EUE tubing.

Land at 2384',

1/8/77 Nipple up trea. Teat same to 3000 pei. peauTY MTE,%:T:,?MANAGE!
1/9/77 Swab well, Stuck wireline tools in tubing. ONSHORE FIELD OPERATIONS
1/10/77 Nipple up BOP. Test to 1500 pei.
1/11/77 Pull tubing, recover wireline tools. Land tubing @ 2384' "Aa 17 1983
1/12/77 Nipple up tres, test to 3000 psi.

RBock well w/gas from Well No. 10. Mit T340 hean OTMENT SERVICE
1/13/77 Tesatr well. o Ngéssnua:f:aggl
1/14/77 Circulate CaCl, water killimg well, Fonae
1/15/77 Nipple up BOP.” Test to 1500 psi. Pull tubing.
SS ?LFI’FJ%E%?F.%yo\Fll}!% Eﬁa%ll}.eadr% Tyos St @& FL

12, | hersby certify that the faregoing is ©: ard carrect
sacm!':({s/ {%' m hj h c 6@’)2? nre __Drdlling Engineagare /~28-77

u ('f‘hi; ipnca far Faderal or Slate affize yye)

s

1 QR AND CAS SUPENVISORoare //'é/ﬁ?

This amends original signed 1/28/77.

Amended 1/14/83,

*Smw (nstructiome an Severse Tide

10



ITEM 17 Coutinuad;

1/15/77 Ran gyro survey. Parforate selected intervals with 45PF, Hyperjet II.

{Continued)

1/16/77 Ran tubing, Land € 2394', Nipple up tree and test to 3000 psi. Rock
wall w/gaa from Well No, 10. Test well,

17171717 Suspend well

This report 1ls CONFIDENTIAL and is filed for information only.

RECEIVED
DEPUTY MINERALS MANASTY
ONSHORE FIELD OPERATIONS

JAN1 31983

MIMNERALY MAMAGEMENT STRVICE
AT1 W <TH AVE, SWITE 24
ANTHORAGE, alaEka 99501

11



Farm L0401 Sudmit“intsndans’ in Fripileate

AEV. 1-ig=72 & “Subseguent Hegorts” In Juglicate
AMENDTD
STATE OF ALASKA S AP NUMERICAL CODE
O!L AND GAS CONSERVATION COMMITTEE 50-023-20008

SUNDRY NOTICES AND REFUHTS QN WELLS

[Do fot ysa this form foar Dropotas Lo drill gr todespwn

6. LEASE DESIGNATION AND SERLAL NO,

Use “APS_ICATIOM BGOSR PERMI T—" (0r swch progayais.) Hone
7. 1P INOlAN, ALLOTTEE CR TRAIBE NAaME
I cAs
wELL WELL OTHER N/A
Z NAME QF OFERATOR B UMIT, FARM O/ LEASE HAME
Husky 0il NPR Operaciona, loc. Haval Pegroleym Resepve o, §
1 ADURESS OF OPERATOR 9. WELL NO.
1201 ¢ s ¢. Suiba 500, Anchorage. AK So. Barrow No. 13 .
A LOCATION OF WElL T0. FYELD AND POOL, GR Wik

Atsriscs  g907' FWL & 552' FSL South Barrow Gas Fleld

Sec 14, T22W, RISW

13, ELEVATIONS (Ihow whsiher QF, AT, GA, 1) 12 RERMIT MO,
Grd = 22; Pad = 26; KB = 40 N/A
14 Chack Appropriate Bax To Indicats Natura-of Notice, Report, or Other Oata
NOTICE OF INTENTION T UBSEQUENT REPQORT OF:
TEST waATEN SHUT-OFR PULL O ALTER CASING WATERA SHUT-OFF AEPAIRING WlLL
FAACTURK TREAT MULTIPL L COMPLETE FRACTUAK TREATMENT ALTERING CASING
SHOOT OR ACIDIZIR ABRAMNDOMN" S=OOTING Q8 ACIDNIING ARANDONMENT*
REPAIR WELL CHAMGE PLAMS (Dtneet Progress Report
(=110 4] [NOTIE: Regort results of multinle completian on Waetl
b or R Awodrt and Lag form.)

15, DESCRIBE PROMOSED OA COMPLETED QOPERATIONS (Sleany statk 21l parunent datails, and give Dertinent dstes, Intluding sitimated date of

Wartinvg Any Oropoved work.
1/6/77 Nippla up stack, Test casing & BOP to 1500 psi, PBD 2474'.
1/7/77  Ran (BL/VDL/GR/CCL Log.
Parforata sslected incervals with 45PF, Hyperjet II, RECETVED

Ran 2 7/8", 6.5#, N-80, EUE tubiag, Land at 2384'. Aoyt

1/8/77 Nipple up trea . Test sama to 3000 psi.
1/9/717 Swab well. Stuck wirelice tools in tubing.

1/10/77 Nipple up BOP. Test to 1500 psi. A1 D 1983

1/11/77  Pull cubing, recover wireline tools. Land tubing @ 2384', . .

1/12/77 Rippla up trees, test to 3000 psi, e e e
Rock well w/gas from Wall No. 10. SH-AORAGE. ALASKA PRI

1/13/77  Test well.
1/14/77 Circulace CaCl, water killing well.
1/15/77 Nipple up BOP.” Test to 1500 psi. Pull tubing.
Ran gyro survey. Perforate selected intervals with 45PF, Hyperjer II.
1/16/77 Ran tubing. Land @ 2394", Nipple up tree and test to 3600 psi. Rock
wall w/gas from Well No. 10, Tesr well. '
1/17/77 Suspend well.

This reporr iz CONFIDEMTTAL and is filed for informacion onlvy.

15, | harsby certily thal the forspoing 1 TRy s Jnd correct

s:cmd’S/{%')‘)‘)' mc&«b//u} rriee _Prilling Enpineer oare /28 ~17
v

(Ths sgace fog Shate aiflce us)

APPROVED BY TITLE CATE
COMDITHIDNSG OF APRROVAL, IF ANY| f
This amends aoriginal signed 1/28/77 Amended 1/14/83

Sea [nstructions On FPeversa Sids

12



UNITED STATES

DEPARTMENT OF THE INTERIOR

SUEMIT IV DUFLICATE®

AMENDED

1 Form app

el
(8w orner ln Budpmt Barems Na 12-R3M.L

'":,.m .ml 3. L3448 ORMIONATION 1%D EEMLAL BO.
GEQLOGICAL SURVEY None
WELL COMPLETION OR RECOMPLETION REPORT AND LOG* ;;;'“"" daaTIL o8 e
=TT oF WELL: ?'l;“ "‘:u- oat E Other T, THIT MRNAMBNT HiMN
& TYPFE OF COMFLETION: N/A
:‘.:l_ ;'OI:‘ z:“h ::z: :,:'q", Othear 3. rFARM OB tLHASE MiAMR -

L YAME OF OFERATOR

NavalPecrolaumBesarveNo. 4

b, wiLL WO,

Husky 0il NPR Operacions, Ing.

3. ADBRRES OF CFERATOR

3201 ¢ Street, S

S¢. Barrow Well No. 13

i 10, FIELD ANB POOL. OB WiLOCLY

ui%a 6?£= én.EPgragg . ﬂ; 99502
4, LOCATION of ®ELL {Repert i aocerdensd any Siats regnirvessata}®

atwrtmes 807" PWL & 532' FSL, Sec 14, T22N, R18W

At top Drod. interval rvperted balew

South Barrow Gaa Flald
11, 32c. T., L, 5. O ELGCK 4WD BORYET
[ Y Ty

At total dewts Sac 14, T2ZZN, RI1SW
[ 14 FERMIT Mo DaTE 1ARGED 17x CoUIET Wl WEA ] e
N/A 1 North Sleops | Alagka
A Sree S7000Es | 18 Dafs T.0. iBacaim | 17 Darh compL (Ready e pred-) | 14, sraviTeoNs (OF, 1SS, BT, ON, F7,}" | 19. BLEY. CafiNamyia
nl.zmlnzruirsl. ) l:ém—m-%dgr%/;{é{éﬁ?: to urGLfd: X rmnr;x;;' ln'lll.i TooLa CiBLE TOULE
2534' MD 2474' S— a1l |

1%, FECOUCING INTRENVAL(A), OF TEI COMPLENOE—TOP, MOTTUM, NAME (MD AFD ™e)*

3 wis CiEmCTTANAL
ATAYRY KaD®

TIFE ILACTIH AND OTEER LOGE WN

. Wil WELL COLED

DIL/BHC Sonic/FDC-CNL-GR/HRD
28

CALIING REMCORD ( Repart all etvingt ovt in woll}

TARINO NIRE WEMNT. L3/7T EFTH MUY (MB] ROLY 35 CEMBNTIFG LECORD AMOUNT FULLED
10 3/4" 51 1157' 14 3/4" Cmt_to Surf w/760) sx PFII
" 32 2514" B 1/2" Cot to Surf w/805 sx
PFII; call in w/80 sx
Clags "G" w/2% CaCl,
= LINEN ENCOLD 39, TCBING RECORD
LTS ™F {NE) MOTTON (MD) SACKE CHMANTS SCLEEN (MD) [} ] DEFTH EFT {ND) FACKES INT {MB)
W raoonrmon isconn (Triwvak, es wnd womber} = ACID, SHOT, FEACTURE, CIMIORT

Selected intervals have besn parforated

DEPTE INTBAYAL (MW)

aoowr LN okl Uk NS | Oy

with 45PF, Hyperjet 1I.

A1 1on3

MINETALE MAMNAGEME

e PRODECTION 4‘Il_w <THOAVE, BUITE 14
DAzl yrANt reooOcTRN FECDUCTION WETWOD {Fléwing, gud [T, penpag—ise ond 504 of pump) T SE TR or
[T ]
DATH OF TREY NOGRE TRATER CHOEN nE FEOR'N. FOR STL—NaL AdE—MLF. WiTER—EEL, Gan-0lL RATIO emn
TANT FELIOD
— .
FiSW. TOmWE TEES, | CANIAG FABSSULE | CALCULATED [T GAR— MY, WATER=AOL DIL OEAFITT-oF1 {CORL |
24-MOUR TS
— [

4. DIEPORCYION OF dad | Soid, weed for fusl, conted, sin}

TRET WIINIMMMN AT

Lt oF arTicEuEnTy

None.

38 1 heredy cortify rhmt the foregoing s

1

L

Hm

Mmﬂomm ¢ complate aod corrwet aa datermined from &l] aveilable recorda
Drilling Engineer

/-25-717

CATE

smnﬂﬁy&
—l1

7S,

This amends original signed 1/28/7

13

ot Additlong] Data on Revense Side)

} Amended [/14/83



Yoem o7
SUBMIT IN DUPLICATE"
STATE OF ALASKA CdesnEhes in

EULRTT IR P

OIL AND GAS CONSERVATION COMMITTEE reerr e

AMENDED

—
"3 APt sUmMBLCAL CUDE

30-023-20008

WELL COMPLETION QR RECOMPLETIOMN REPORT AND LOG*

¥ LEASE DESIGNATION AND SIRIAL NO.

None

T O TI T

a
~ELL L_a et oRY a O1her

& TYPE QF CONPLETION:

NEw WORE bEEP- PECy mier
weet avem ] D nacK REAYR D Other

TIF INCHAN, ALLOTTEL OR TRIBE NAME

4;. UNIT FARM ON LEASK NAME

i
1 MumE OF OFERATER

Husky Qi1 NPR Operations, Iac.

». wELL NO,

. wroREEE OF LFEELTOR

3201 ¢ Street, Suite 500, Anchorage, Alaska

So. Barrow No. [23
10, AND POOL. OR WILDCAT

4. 1ACATION OF ®ELL i Rrpert localion clagriy ond v sttorddmcr wnik any SI80C reguoremanry)®

At sortuce 807'FWL & 552' FSL, See l4, T22N, R18W

At top mrwd iaterval reparted Melew

At total depth

ow Gag Fi
1L SEC., Y. R, M. (BOTTOM HOLEL
ORJECTIVE:

Sec 14, T22N, RISW

e ———
1L PEAMIT NO.

13 DATE COMP SUIF OR ABRAND.

1/17/77

Susp.

N/A
Il TLIVATIONS 1GF, REG. AT, GH, & "n:nJu. ELLV. CASINGHEAD
Grg = 22 Pad = 26: KB 40. 26'

wr COMPL..
HOW MANY® loﬂl! TOOLK

2334" MD MD All

INTEAYALE DRILLED AT

CauLk TOOLE

A FRODUCING INTERVALIZ). OF THIN COMPLITION—TOP, BOTIOM. NAME (WD AND ™o

B WAS DI
SURVEY MADE

f

1 {as

. TYPE LLEICTRIC AND OTHLE LOGS AUN
DIL/EHC Sonie/FDC-CNL-GR/HRD

—
CASING RECORD (Rapart 31 avringd st LA walll

Naval Perroleum Reserve -

CAAING SIZE WEIGHT, LA FT. |{ GRADE DLFTH SXT (MIM AOLE SLLE CRLLNTING RECORD ASIOUNT FULLTID
10 3/5" 51 J=5% 1157 14 _3/4 icmt vto Surf 760 _ax PFIL
7" 32 N-80 2514 8 1/2 lcot to Surf /805 sx
IPF II. Tatl in w/S0 s¥
Clggg oGt w/ 2% CaCls
F 1 LINET RECORD TUDING AE-S0D
uzmy TOP (MD BOTTOM (MDY |gacis covmr| scheew moy 5niE DEFTH SET (MD' |, PACKER SET (MD7
.
T rTRIORATIONS O 10 PROBIOIN Tl s e v [ B Rt T A
Selectad Intarvals have been Parforated DEPTH LNTIRVAL (MO
with 4 S5PF, Hyperjat IT. TAM L D 13a

LFTTN S FURL- M AN Vb RTh i Al ]
AH1 WL €TH AWE., STF 3

et PRODUCTION Ll -

DATE FIRXT PIRGEIUCTION PRIODUCTHON MELIOD (Mowkrg, gui UL, pumping—alas sl Lype of pumpi

aT® wF FART, LUFITLE Iy ST LT A [ e LT LT TP [TTTIN LAt Mo, WA Blb—d EENITEEY N
TEs4 o
— I [
FLOw, TUING JCASING PRIEMURE [CALCULATID OI-L—UBL CAS—MCE WATER—DLUL. ol
SR e L SUAVITY-APL (CORR.)
- ——— l 1
L BINRITIIR UF Gl (Auid, werd Jur Jusl, remied, S1E.7

TFAT WIFNEAARW hi

IT, LT OF ATTACMMERTS

Nona. This report is CONFIDENTIAL and is filed for informaticn o

Informailon 1o cumpieie sod turrect as deterwined from ALl B¥AT ROIE reCurds

r)/]/]c( a;#ui rmg Drilling Engineer

This amend;/ Ofizil;ssf'slgmmi’f%%{§wn for Additianal Data on ,f_;;:é:gid;} 14/83
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CERT!FICATE OF SURVEYOR
4&._“"*;1 hﬁ‘,h
| heraby certify that | am properly registerad and ‘—‘;’-.; wr ﬁ:\‘_.'!-“
licensad to practice tand syrveying in the State of Alaska end T ey
that this pilat represants a location survey mada by me or ;?; ’_-",,__ 4' e _f'__.-‘-_
under my supsrvision, and that il dimensions and ather f .,u.‘..'.'."/f/"', ‘j :
details ara correct. s (s 26 -
¥ Codria ’
1577 Cebicfade e
Daote SURVEYOR
AS. AU T
SOUTH BARROW No. I3

Logcoted in
W Ve PROTRACTED SEC T4 T 22t RIBW, UM ALASKA

Surveyea far

HUSKY OIL
NPR. OPERATIONS

Surveyed Dby
FM LINDSEY & ASSOC.
LAND 8 MYDROGRAPHIC SURVEYORS

2502 Wast Northern Lights Boulevare Box 4-08)
Lnchorags ALty
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DATE AND
FOOTAGE
DRILLED AS
OF 6:00 A.M.
12/2/76

12/3/76

12/4/76

12/5/76

12/6/76
12/1/76

12/8/76

12/9/76

12/10/76

12/11/76

OPERATIONS HISTORY

ACTIVITY

Rigging up camp and rig. Rigged up miscellaneous
mud, fuel, water and electrical lines,

Rigged up mud, water, and fuel lines. Continued
rigging up electrical to buildings. Worked on catwalk
and ramp.

Rigging up camp, started generators, set waterhouse,
hauled water to camp. One hundred percent of rig at
location. Preparing to haul casing, drill pipe, and
drill collar.

Kitchen and wash house in service. Received water
house and Schlumberger equipment.

Rigging up. Hauled casing and drill pipe.

Continued rigging up. Fired Tioga heater. Moved
into rig camp.

Rigging up. Tioga heater down; fuel pump out.
Camp generators went down. 175-KW V8-71 water seal
out; 100-KW 671 diodes burnt. Cut loose rig
generators and skidded to camp. Tied in; started CK.
Made temporary repairs on 175-KW V8-71. Started
oK.

Continued rigging up. Changed out boiler feed pump.
Fired boiler, checked steam lines for plugs and
repaired leaks. Received Tioga parts. Worked on
Tioga. Started work to repair 100-KW generator.
Sixty percent rigged up.

Continued rigging up. Repaired steam lines. Steamed
and thawed around conductor. Tioga heater down.
Changed out 4-1/2" pipe rams. !nstalied 3-1/2" rams.
Released 4-1/2" rams. Hauled in 100-KW generator.

Thawed out and pulled 20" conductor pipe.
Twenty-inch pipe had been packed in with cement,
gravel, sand and moss. Insulated mud, water and
steam lines. Fixed pump. Picked up Kelly and

thawed rat hole. Rigged up flowline. Seventy-five
percent rigged up.

17



12/12/76

12/13/76

12/14/76

12/15/76

12/16/76

12/17/76

12/18/76

12/19/76
12/20/76
12/21/76

12/22/76

Continued rigging up. Started pump  motors.
Repaired shale shakers and screens and repaired mud
gate., Installed 600-amp breaker. Installed 100-KW
generator. Started Tioga heater. Continued general
repairs. Eighty percent rigged up.

Continued rigging up. Tied in  100-KW camp
generator. Modified wanigan to install accumulator and
choke manifold. Eighty-five percent rigged up.

Continued rigging up. Rigged up choke manifold.
Built hallways between buildings. Rigged up cellar jet
line. Performed general repairs. Ninety percent

rigged up.

Continued rigging up. Drilled 26" dry conductor hole
to 63' KB.

Drilled 26" dry heole to 74'. Pulled out of hole. Laid
down two joints drill pipe and 26" dry-hole auger.
Ran 60" of 20" casing to 74' (Kelly bushing), 60" below
ground level. Welded on 20" head. Mixed and
pumped 120 sacks Permafrost cement. Waited on
cement four hours and nippled up.

Waited on cement. Nippled up on 20" casing with 16"
blowout preventer. Rigged up TOTCO. Rigged up
Petro-tec. Mixed mud. Worked on mud pump.
Rigged up accumulator. Picked up drilling assembly.
Prepared to spud.

Nippled up 4" flare line in spool. Rigged up TOTCO,
mixed mud. Spudded well 12/17/76 at 10:00 p.m.
Drilled to 256'; unplugged flowline. Repaired jet.
Dritling at 340'.

Drilling and cleaning flowline.
Drilling. Unplugged flowline.

Drilled te 1148". Circulated to log. Dropped survey.
Tripped out and steel-line measured. Llogging. Ran
DIL and BHC-Sonic. Tripped in. Unplugged bit.
Drilled rat hole 1148 to 1166'. Circulated. Tripped
out to run 10-3/4" casing.

Tripped out. Changed stand-pipe wvalve. Rigged up
and ran 38 joints 10-3/4" casing. Broke circulation
with 18 joints in and again on bottom. Landed casing
at 1157, Cut off landing joint. Picked wup Baker
stab-in tocol and 21 joints 3-1/2" drill pipe. Tripped

18



12/23/76

12/24/76

12/25/76

12/26/76
12/21/76

12/28/76

12/29/76

12/30/76

in with 16 stands 3-1/2" drill pipe and stab in to
duplex collar at 1123'. Circulated and prepared to
cement.

Rigged up to cement. Cemented with 10 barrels water

spacer and 760 sacks Permafrost |l (average weight
13.7 ppg). Displaced with 9-1/2 barrels water.
Cemented to surface with full returns. Cement in

place at 9:15 a.m. Washed out stack. Tripped out
and laid down 21 joints 3-1/2" drill pipe and Baker
stinger. Waited on cement, Cleaned cellar and mud
tanks; drained pumps and changed liners. Slipped
and cut drilling line. Removed spider and nippled
down.

Nippled down  blowout preventer. Nippled up
blowout-preventer stack. Mixing mud.

Nippled up blowout preventer. Pressure tested
blowout-preventer stack and choke manifold to 1,500
psi. OK. Tripped in to 1123'. Drilied float collar,
15" cement and shoe.

Drilling. Circulated samples at 1946'. Drilling.

Drilled to 2159'. Circulated. Dropped survey. Pulled
out of hole. Steel-line measured. Picked up core
barrel (6-7/8 x 4-1/4). Ran in hole. Circulated.
Cored to 2185'. Coring Core No. 1.

Cut Core No. 1 to 2189'. Pulled out of hole. Laid
down Core No. 1, recovered 30'. Ran in hole.
Repaired rig (sheared bolts on drum sprocket). Ran
in hole. Washed 8 to bottom. Cored to 2207'.
Coring Core No. 2.

Cored to 2219, Pulled out of hole. Recovered 27
core. Stand back core barrel. Cut drilling line and
adjusted brakes. Ran in hole with Bit No. 3. Reamed
60" core hole. Drilled to 2223" and circulated samples.
Drilled to 2228 and circulated sample. Drilled to 2266
and circulated samples. Drilled to 2288 and circulated
samples. Pulled cut of hole to core.

Pulied out of hole with Bit No. 3. Picked up core

barrel. Ran in hole, circulated. Cut Core No. 3 from
2288' to 2318'. Pulled out of hole. Recovered 30 of
core. Checked core barrel. Ran in hole with core

barrel. Circulated. Cut Ccre No. 4 from 2318 to
2325, Coring.

19



12/31/76

1/1/77

1/2/77

1/3/77

1/4/77

1/5/77

1/6/77

1/1/77

Cut Core No. 4 to 2348, Pulled out of hole.
Recovered 30' of core. Stand back core barrel. Ran
in hole with bit. Laid down three 6-1/4" drill collars.
Reamed 30' core hole. Drilled 2348 to 2410'. Pulled
out of hole. Picked up core barrel. Ran in hole for
Core No. 5.

Washed to bottom with core barrel. Cut Core No. 5
from 2410 to 2425'. One hundred percent recovered.
Logged with DIL, BHC/GR/CAL, CNL/FDC/GR/CAL.
Rigged down Schlumberger. Went in hole with Bit No.
4. Drilling ahead.

Drilled to 2522'. Surveyed. Pulled out of hole.
Washed and reamed 60'. Cored 2522' to 2534' (Core
No. 6). Barrel jammed. Recovered 3'. Laid down
core barrel. Rigged up to log.

Logged with Schlumberger DIL, FDC/CNL/GR, BHC.
Dipmeter, shot 24 sidewall cores, recovered 17.
Rigged down Schlumberger. Ran in hole with bit.
Reamed 15'. Circulated. Pulled out of hole. Laid
down drifl collars.

Finished laying down drill collars. Rigged up to run
casing. Ran 62 joints 7", 32#, N-80, 8RD, R-3, C-1
casing. Set at 2514"; float at 2474". Circulated.
Rigged down casing tools. Ran in hole with stab-in
toot. Cemented with 10 barrels water, 805 sacks
Permafrost 11 (14.4 ppg), 80 sacks Class "G" (15.6
ppg) with 2% CaC12. Displaced with 19 barrels water.

Full returns at 14.4 ppg. Cement in place at 5:15
a.m. Float OK.

Pulled out of hole. Nippled down. Set slips with
65,000 pounds. Cut 7", installed tubing spool, tested
packoff; 2,300 pounds upper seals OK. Lowered slips
to 1,200 pounds. Nippled up blowout preventers.

Nippled up. Picked up keily, drill collars, bit. Ran
in hole. Circulated out cement in drill pipe.
Circulated and cleaned out to 2474'. Tested casing
and bloweut preventer to 1,200 pounds. OK. Rigging
up to log.

Ran CBL/VDL/GR. Rigged up and perforated with
four shots per foot: 2358-2368", 2315-2330",
2330-2345", 2224-2234", Pulled out of hole. Ran 77
joints 2-7/8" tubing, 6.50%, N-80, R-2. Circulated
tubing. Prepared to land.
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1/8/77

1/9/77

1/10/77

/11/77

1/12/77

1/13/77

1/14/77

Circulated tubing and landed same at 2384'. Nippled
down blowout preventer and nippled up Christmas
tree. Tested same to 3,000 pounds. Cleaned mud
tanks and filled with water. Reversed out mud to
water. No flow. Rigged up Otis. Prepared to start
swabbing unit.

Rigged up Otis. Swabbed well down to 500'.
Hydraulic line on unit broke. Repaired same. Ran
swab to 250'. Stuck. Attempting to pull loose. Sent
up second Otis unit.

Rigged up second Otis unit, Attempted to pull swab.
Pulled line in two. Nippled down Iubricator. Pulled
on swab line with blocks. Pulled out of rope socket
with 3,000 pounds. Installed back-pressure valve.
Nippled down tree. Nippled up blowout preventer.

Tested blowout preventer to 1,100 pounds. Unseated
tubing hanger. Pulled five joints tubing. Solid ice in
joints 5-10. Circulated tubing. Mixed alcohel. Ran
in hole with tubing. Installed back-pressure valve.
Nippled down blowout preventer.

Nippled down blowout preventer. Nippled up
Christmas tree. Circulated and mixed alcohol. Laid
gas line to No. 13 annulus. Recovered 50 barrels
water and alcohol through tubing. Shut in. Rocked
well back. No response, Bled annulus to O.
Pressured annulus with gas from Well No. 10 at 750
pounds.

Pressured annulus with gas from Wwell No. 10. Wel!
would not flow through tubing. Bled off annulus.
Tied in No. 10 line to tubing. Unloaded 15 barrels
fluid from annulus. Went to mist. Shut well in. Put
No. 10 gas back on annulus. Recovered two barrels
fluid through tubing. Shut in with 200# on tubing.
No butld up. Flowed well; slowly died. Pressured up
tubing with No. 10 gas. TU P-450, AP-750. Bled off
through prover. Well dead. injected gas down
annulus through tubing. Blew mist. Bied off.
Tubing and annulus open. Very slight flow.

Flowed gas well. Very slight blow., Would not
register on a 1" pitot tube. Dumped alcohol/water mix
from mud pits. Filled pits with water. Mixed CaC12

water to 9.2 ppg. Shut in well. Rigged up to kill
well.  Circulated CaCl, water, killing well. installed

2

back-pressure valve.



1/15/717

1/16/717

1/12/77

1/18/71

Set back-pressure valve. Nippled down tree; nippled
up blowout preventer. Tested te 1,200 pounds. OK.
Pulled back-pressure valve. Ran in hole with tubing.
Ran gyro at 100" stations. Rigged up Schlumberger,
Perforated with four shots per foot: 2224.5-2234.5':
2315.5-2345.5"; 2356.5-2376.5'; 2383-2387'. Rigged
down Schlumberger.

Ran tubing. Landed at 2394'. Installed back-pressure
valve. Nippled down blowout preventer; nippled up
tree and tested to 3,000 pounds. OK. Pulled
back-pressure valve. Tied Well No. 10 into 13.

Rocked 13 in. Blew well clean. Flowed well; very
slight flow.
Flowed well with very slight flow. Pumped five

barrels alcohol into tubing. Set back-pressure valve.
Released rig January 16, 1977, at 10:30 a.m. Rigging
down.

Resuits of Sperry-Sun Gvyro Survey indicate
bottom-hole location 60.48' south and 364.46' west of
the surface location.
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DRILLING TIME ANALYSIS
SOUTH BARROW WELL NO. 13
PARCO, INC., Cardwell Rig
Spud 12/17/76; Rig released 1/16/77
Total Depth: 2,534 Feet

True Vertical Depth: 2,431 Faet

23
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DRILLING TIME ANALYSIS (HOURS) - HUSKY NPR OPERATIONS, INC.

SOUTH BARROW WELE NO. 13

Page 1 of

o
O (@] Operations Comments
- %? - m . at
s =z z e o 6:00 a.m,
8 o s 2 5 5
al z wi a d I |
L) -}’_CEO o ~— Il o x| O x| =
el © x|l S q © =~ & of @ & u x| -
£ 5 o = & af «f @ Sl ol wl = o 1| wl o &
al £ = wl «f w Zl o w| B @ © F gg o NI F g
g:’an-E"‘dwEuil—ﬁh;E of w | | w
a O = & Z 2 2 o g 3 Y ol @ G e B w2 oE
O | o ¢ H o] ) ] O 9 U = = K o] I3 w]l O] o] a] » al x| o
11-15 12 Clean Up Camp
11-16 12 Clean Up Camp
11-17 12 Install Generator
11-13 12 Rig Up Generator House
11-19 12 Move Camp to Location
11-20 12 Move Camp to Location
11-21 12 Rig Mud Pump
11-22 12 Rig tUp Camp
11-23 12 Rig Up Camp
11-24 24 Rig Up Camp
11-25 24 Rig Up Camp
11-26 24 Rig Up Camp
11-27 24 Rig Up Generator
11-28 24 Rig Up Generator
11-29 24 Set Mud Pits
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DRILLING TIME ANALYSIS (HOURS)

- HUSKY NPR OPERATIONS, INC.

SOUTH BARROW WELL NO. 13

Page 2 of 5

n % Operations Comments
. g - m . at
z z z L o 6:00 a.m.
3 al | & |2 & |3
Q 2 z 1] el < = =
® Sl 8 9 1 s <l Gl o 9
= =l 2l e ol of m o :
| & xl ozl 4 L] = v o
~| = 9 2 =l al e [ &) o o = 0 €| w o) [
al £l = | o« w zl U w| @f @] O Z|Q o N | g
o I O B Y I I e B ol ZI 9L & k| Z ¢ T E of wl | = ul
I St B I~ Wt BN B N 4 B I I 1 B I = O [t = I ] B
ol o] al el F ol el el O] 3] O] %= Z| | Q] 4] wl O] O] a4l w al 2 O
11-30 24 Set Equipment Building
12-1 24 Set Equipment Building
j2-2 24 Rig Up Equipment Building
12-3 24 Rig lip Heaters
12-4 24 Bepatr Plymbing
12-8 24 Rig Up Fyel Tanks
12-6 |24 Rigaing Up
12-7 124 Rigaing Up
17-8 j24 Rigging Up
12-9 ! 24 Rigging Up
12-103 24 Rigging \p
12-11] 24 Rigging Up
12-12| 24 Rigging Up
12-13] 24 Rigging Up
12-14l 24 Rigging Up
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DRILLING TIME ANALYSIS {HOURS) - HUSKY NPR OPERATIONS, INC. SOUTH BARROW WELL NO. 13 Page 3 of 5
a -
a O Operations Comments
z 2 - @ . at
< z =z "Z‘ a 6:00 a.m.
@) a g 2 ] 5
0 o z ) 8 Y = O
. N w
2 EEENENEREE 3 8 o &
cl 9 v zl & ol ? ol o = al wl | E
- = ) e = . Lt Q o
al Z| & W] g w ] 0 wf @ ] O > (&) al NfoF) o »
- a =y x
< 9 & I & 2 o ¢ oz gl g ol B F gl v 8 % 33 o E
0 o Q [ad - 0 o o o ) = = ~ o - W | @] ] o ) [m] = O
12-15 |24 Rigging Up
12-16 |24 Rigging Up
12-17 2 16 6 Fill Mud Pits W/Water [ Spudded at 1G:00 p.m.
12-18 17 12 [ Drilling Clean Out Flow Line
12-19 147 9% 1 Drilling
Running Schlumberger Wireline
12-2{] 11! 4 11 6 1 [Brilling Logs
12-21 1yl 9 2% ey 3 | P,0.H. Rig Up to Run 103" Casing
12-22 4y 4 9 § [Prep to cemept casing fRap_l0-3/4" casing to 3157’
12-23 24 Clean Out Cellar
12-24 ? 20y 12 Nipple Down
12-25 22 L Y5 | Drifling
12-26 8. bl | 4 3 4 | Drilling
12-27 4 2% 12 2% | toring Cuttina Core Mo. 1
12-28 L 1%f9d 14 10 1| coring Cutting Core No. 2
12-29 2% A2 1 8 1f P.O.H.
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DRILLING TIME ANALYSIS (HOURS) - HUSKY NPR OPERATIONS, INC. SOUTH BARROW WELL NO. 13 Page 4 of 5
o .
0 O Operations Comments
z z - 0 ) at
z z z = a 6:00 a.m.
9 a = & @ =)
o o z 4 ! € 3 2
2 > k| Ef 8 al o o 9 Sl o ¥ >
9 o 2 Z & vl * 5 o « | wl  E
al # = Al =l Wl ® z| o wl @ B O g 0] of N 2| g o
B B e R I B B S A R z of w T F u
= 2 v >
o 9 ool w2 B o9 v o= 8 | ¢ & 4 x 8 W o 5 o s = Ol £
of o 0o ] | o el x| o 3 W =T Z[ K} O] 9 w| U O a|] w O EF O
12-30 el ontg 5 8y 1% | Coring Cutting Cores No. 3 and No. 4
12-31 g4l |8y 1% 7 4 L |R.I.H.; Reaming
1977 Cut Core No. 5, Ran
1-1 613 |54 [ 4% 24 : 4 1% i Drilling Schlumberger logs
1-2 52 15 | 145 2 1% | Rig tp Schlumberger | Cut Core No. 6
1-3 1, {92 22 a 1 | Lay Down Drill Cnliar |Ran fina]_lggs;_gpot sidewall cpre
1-4 5 5 6 8 | Cementing Ran 7" casing to 2514’
i-5 5% 16 ' 2% [ Hipple Up BQP
1-6 9y 4. ]84 1% | Rig Up Schlumberger \
Perforated 2228-22337; 2315-Z3 H
1-7 i I's 18 4% { Prep to run tubing 2330-2345'; 2358-2368"
1-8 3 21 | Waiting on 0Otis to Swal Swabbing
1-4 8 16 | Swab Stuck in Hole
1-10 4, 5% 11% | 2% Nipple Up BOP
1-11 1434 8 1% | Nipple Up BOP Rig Up For Gas Injection
. Injecting Gas From
1-12 1 23 | Well. 10 inta Well 13 Injecting Gas
1-13 24 | Flowing
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DRILLING TIME ANALYSIS {HOURS) - HUSKY NPR OPERATIONS, INC. SOUTH BARROW WELL NO. 13

Page _ § of ©§

¥

o % Operations Comments
- - - a at
=z = z = E a 6:00 a.m.
3 S = 3 i =
o] i z i 8 <L uEJ o
. - 10 ]
© E i 8 v Py a nI:, 9] 5 U x| ~
xl ol zl & o[ 2 =1 o @ al w &
-~ Z 2 =] A o3 L ] Q
al Z| = n|l «f w Z| @ w| @ @ Y = &) mf ™~ e .
wl 20 o 2l oo | 2 F oo o 2 YA - Z O FOZ o| w = G
= - = < o . T
< 9 oz & oz 2 o v = 8 2 O = 4 T ol o o E " 8 x| Of 2
G o O] o | o] el el ] gl 9] = oZ[ ] ] I ul Ol al gl w o] = o
1-14 2% a4l as! 1 7% | Flowing
L Perforated 2224,5-2234.5';
1- 15 3 151 6% 5 9 | Rigging Down Schlumberder 9315 52345 5',2356.5-2376, 54
£333-25877
1-16 13 11§ Flowing Rig Released at 10:30 a. m.
1-17 24 Rigging Down
1-18 24| Rigging Down Waiting on 7T Dozers
1-19 24| Moving Rig to No. 14
301 6 N 'y FEDS -0- 4 -0- 51k -o- -0- 6204
TOTAL
HOURS 92 115 -0~ 59 304 131% -0- -0- ~0- -0- -0-
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I' Wi DRILLING MUD RECORD
L" . BAROID DIVISION page _1 of 2

DRILLING MUD RECORD N L Industries, Inc.
COMPANY HUSkY 0il Company sTate Alaska CASING PROGRAMN: 20_inch . ?_4___“,
WELL South Barrow #13 countTy BArrow 14 _3/4 inch ,.._1 1_5?_ .
COMTRACTAOR Parco Drilling Company tocaTion North Slope sec _14 Twp 224 ruG _18H 7 inch ar 2014 .
stocweow  Fairbanks, Alaska pate  1=17-77 BAROID ENGinEE R BOSWell, Forman, Aimes TOTAL DEPTH __ 2234 ™
CATE DEPTH | WEIGHT VISCOSITY Tp GELS piH FILTRATIQON FILTRATE AMALYSIS S ANDY RETORT CEC
1976 laar | 1brgol f:le . P ar 1 ’fﬁ;.n ;:::E :-';I 'H1H£F§;:pF MF nl:l;-ln pcp:‘ - Sn::h Cl; \h:_:u mt‘l;:;l REMARKS AND TREATMENT
| 12-18 | 100 ] 9.3 34 51 6| 2/5.19.0R3.q 24{.3] | 2475
12-19 | e6ll i10.0/ _42)] 13| 9| 2/20)8,5)00.8__ 211 1815 60 |l/2[312] 88 Pit Check.
12-20 [ 1001 ,10.3) 34y  8f 5f 2/5 [8.5p0.4 | 2f.1) [1320 TRI1/2i14] 186 Gumbo clay. Plugging flow line.
[12-21 |1ie6 [10.4] 38) _ 12| 6} 2/7 |8.5}o. l2lal 1320 TR]i/2114] |86 Log. Run_gasing.
| 12-24 | 1130 ) 9.0/ 38 12| 8 2/7 | 9.,0]0.2 J2.f,0f | 1320 TRITR | 8 92 Nipple up,
| 12-25 11283 [ 8.3] 38 10] Bl 2/7 ] 9.5/9.¢ 2.8 %00 TR1/4] 9 91 Drilling.0.K.
12-26 } 2053 [10.6] 42 15].9] 2/7_]9.¢] 29. 2)].2|_ _| 850 TRJL/4|15 85 Drilling. O.K. - .
[12-27 2181 |i0.6]  a7] _21]19] 3/9 |9.0]4.: 23] | B35] "rRu/alis| lss Coring from 2,199'~2,181". |
12-28 12206 [10.6] 43 16/13) as5 [19.0]4.2 1.2 )3 825| _TR[1/4]|15 85 Run_in hole core bbl #2,
12-30 (2319 [10.7] _ 45 20/10f 3/7 | 9.0 4,0 | 2 .3l | _8ool o00lir4)16 84 Coring. "
12-31 | 2404 10.8] 46| _ 24] 8] 377 Is.0]3.9. 1.3 750]  40[3/4]16| _{aa Drill to 2rgilTiteron to pick up
12-31 | 2425 |1o.9] 46 23110]_3/7 !s9.0/3.9 L 13 600 40 11/4]17 83 core bbl. POH at 2425' to log.
| 1-1-77{ 2500 |10.7| __4s 231 8] . 2/3_19.0]3.4 102 . 500 40 /2 (16 84
| 1-2 2534 110.8) _ 44 21| 6 2/3 |9.0]2.4 1lz2} 450 40n/2417] |83 PON w/core barrel.
1-3._ 2534 (10.7) 47| _ 22| 9} 2/3 |9.,0]3.d 41lz2 450 40 11/2116 84
[1-4 12534 [10.8] __ 4] 21) 6] 1/2 |9.013, 102] | 450 0 {1/2]15 85
1-5 2534 J10.8] _ 41| _1%). 57 1/2 lo.0l4 1]2 450, 40 11/4]15 85
| 1-6 2534 110.6 51 34012 3ss 3.0l4.0 112 450 40 B3/4 |15 85 Cirg, & cond, mud to perf.casipng.
1-7 | 2534 l16.8] 52 a0l 8] 273 la.pl2, 1l2 450 40 3/4as 85 Completing.
1-8 2534 ;10.6 52 40l 8] 2/3 |9.02.d 1.2 450 40 B/4 15 85 Completing,
i-9 2534 |10.6 52 40| 8] 2/31 9.0 |2.8 1].2 450 40 B/4115 85 Completing.
[ 1-10 | 2534 [10.86 52 90) 8] 273 _19.042.9 _ [1L2} 450 40 B/4[15 85 |  [completing.
[ 1-11 2534 10,6} 52| _ 40| 8| 273 [9.0]z.9 1)z]. 450 40 B/4 )15 85 Completing.
1512 f2534J10.6] 52 40l 6| 2/3 |9.,012.8 1l.2 450 40 B/4 |15 85 Completing.
1-13 ] 2534 j10.6] _ .52 40 8l 2/3 [9.0]2.8 1.1 lLa2 450 40 pB/4 (15 85 Completing. }
1-14 | 2534 [10.6| .. 52 405 8] 2731 19.0}2.8 1.2 | 450 40 B/4 15 a5 Completing.
1-15 |2534 |10.8 52 40|85 273 l9.0]2.9 1 L2 450 40 B/415 85 Completing.
1-16 | 25347 [10.6] 52 40| 81 2/3 (9.0 .8 1112 450 40 {3/ahs 8s Completing.

PRINTET IH U 5. A
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LING MUD RECORD

ROID DIVISION

Page 2 of 2
L Industries, Inc. |
i hlaska 20
COMPANY Husky 01l Company STATE CASING PROGRAM: ioch at__ 14 I,
WELL South Barrow #13 county Barrow 10 3/4 inch o 1157 o
contracTor _FPArco Drilling Company LocaTion North slope sec 14 Twp 22N puc 18W 7 inch ar 2514 .
stackpony Fairbanks, Alaska DATE 1-17=77 BAROID EHGINEER Boswell, Forman, Almes TOTAL DESTH 2534 o
DATE | DEPTH |WEXKHT YISCOuITY vs| GELS pH FILTRATION FILTRATE ANALYSIS [sano| RETORT CEC
, Sec AP | PV 10sec? [Stop B ml | HTHP |Coue P i c Soleh| Qb |Wame] Mua, REMARKS AMD TREATMENT
foer |ibrgol | OF | oF 10 min ltl‘er::a AP & Fl sl P )!.{I e p,:.. K I 1. ma /ml ) MEN
—_— - N
MATERIAL AMOUNT CosT MATERIAL AMOUNT cosT MATE RIAL AMGUNT CosT
AQUAGEL, {M) 126 1,437.66 |CAUSTIC S0DA 8 190.88 | Spersene 42 B20.82
BAROID DIVISION BAROID, (MAR]) 207 2,007.90 [CELLEX {H.V]) 8 933,68
BEN-EX 25 308.36 p-BROXIN 4 97.20 | TOTAL MATERIRLS 6,135.12
@ BICARE of SQDA 3 77.40 [SAPP 3 191.22 | Technical Hervice

312 days @ H265.00 8,480.00
INDUSTRIES D

o 14,615.17 |

MUD MATERIALS | Drayage
Used {Total) N Sales Tax
ODRILLING MUD RECORD — TOTAL COST

ERITRRE-1.% PPN

PRINTED IN U. % &,
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U.S. NAVY/HUSKY OIL

SOUTH BARROW WELL NO.

Sec. 14, Twp 22N, R18W

13

BIT RECORD

(BIT BIT BIT BIT SER. MO JET SIZE cePTh FTGE.| HRS5. | ACG, [FT. PERIWEIGHT |RQTARY|VERT|PUMP PUMPS WMUD DULL CCDE
Ho [ 512€E MFGR.| TYPE | OF 8iT 1 2 3 ouUT RUN | HRS. HR. 1000 LBS| R.PM. | DEV| FRESS[LINER SPM| WT. VIS T B G
1 lgfa HTC Joscaa, Ph4l3 |0 [ @ Q1139 [ 1069]37 |37 [28.9 20 150 Boo |7 . | 50 3 |4 J1 |1
RR 1 L;fﬁ HIC loscaalFsal1s la 1o 0 iLl6E. 27 11, 1 368% [21.6 20 -150 800 {7 50 34 5 p 1
20 8% |HTC |OSC3IAIND510 13 (13 | 13 164 | 998 31k [69% [ 31.9 25 120 1000 |64 40010.7140 |7 |8 {1
CR 1 ?5;32 ACC IDIA {10713 [N/AIN/& N/A 2189 25 11% | 81 2.2 |10/20 80 950 |6k 42110.6| 38
Ch 1 ?5;32 ACC [DIA [10713 |N/A[PN/A LKA 2219 30|14 [95 2.1 [10/20 80 950 |6k 42110.7| 40
3| 8% |HTC |0Sc3a{RT792 {13 |13 | L] [2288 69 3?4 92;4 25.1 55 50 1000 | 6k slin.7l 3 L1 11 I
CB 1 12;32 ACC |DTA 10713 |N/A |N/A N/A [2318 0| 8 10214 3.8 |l0/15 50 1000 | 6% 40 (10.7] 40
e 1 12)32 ACC |DIA |10713 [N/A[N/A R/A 2348 30| 7% QL3 4.1 [10/15 50 1000 | 6% A3{10.71 45
R 3 8% I|HTC |OSC3A|RTIw2 Il4 |14 14 2410 62 Zié ll;ﬁ& 22.6 120/30 33 1000 |64 40 110.7 | 45 4 5 1
CL 1 12132 ACC |DIA (10713 IN/AN/A N/A 2425 15| 4 lliia 3.8 |10/15 5Q 1000 _| 64 40110.7 | 40
4] 8% JITC_ [OSCIAIXZ1/7 %15 15 | 15 [2522 97] 6% §26% | 14.9 |20/25 80 1000 | 6% 37[10.7| 40
o 12;32 ACC  [DIA {10713 iN/A IN/A N/A |2534 12| 4 _j29% [ 3.0 [15/20 50 1000 | 6 37110.7} 40




CASING

Programmed casing for South Barrow Well No. 13 was 20" conductor at
£40', 10-3/4" at 1200', 7" at 2500', and 2-7/8" production tubing if
required. Casing actually run was 20" conductor set at 74", 10-3/4" at
1157, and 7" at 2514’. The 2-7/8" production tubing was run to 2394 and
hung in the 7" casing when the well was completed.
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page 1 op _ 1 CASING TALLY paTE: January 4, 1977

FIELD S0, Barrow Gas Field  gase & weLL NG, So. Barrow No, 13 TaLLy Foa 10 _3/4 - casing
JOINT | FIRST MEASUREMENT |CHECK MEASUREMENT| wr JOINT FIRST MEASUREMENT CHECK MEASUREMENT|
NO. FEET 00's FEET 005 GA. NQ. FEET 005 FEET o0 GA,
? 29 80 1 32 30
| 2 33 00 2 k1 95 ]
3 32 10 2 29 54
sl 30 |ea a| 28 99
5 al 19 5 28 a8
4 31 £0 6 3z 16
.’ 31 90 7 32 22
a K} 02 8 15 00 [Landing Jeint
9 30 55 9
Q 13 40 g
TOTAL A 315 20 TOTAL D] 291 14
| 2 0o 1
2 al £8 2 ]
3 29 87 3 -
4 26 38 4
8 12 55 5 ]
) k}] 62 8
7 k| 68 ?
L 8 32 00 8
9 27 68 3
g 32 0% o
TOTAL B 307 62 | TOTAL E o
! 12 39 TOTAL A} 315 20
2 32 07 | TOTAL B) 307 62
| 3] 28 54 ] | TOTAL C| 299 81
| .3 3L 28 _ JoTAaL | 231 14
3 30 a0 ) TOTAL €
- 8 4 Qfare? 1153 77 o
Tl a1 |60 R |
_....8 25 81 _
9 30 55 _
H 30 43
TOTALC| 299 81
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CASING OR LINER CEMENT JOB

Lease So. Barrow Gas Field wei| _Sc. Barrow No, 13 Date December 23, 1974
Size Casing 10 3/4" Setting Depth 1157.40 Top {liner hanger! _
Hole Size _ 14 3/4" " Mud Gradient .34 vsl/ft (10.4 ppg) Viscosity 38

Casing Equipment

Baker (]157") shoe, _Baker Duplex {1123')} _ tioat tocated 34 feet
above shoe, (DV, FO collars located at feet
and feet.
Five Baker cemtralizers located __middle of ghoe joint,
#3 and #5 collars, #34 and #36 collars.
scratchers located -
Limer hanger and pack oft describe)
Miscellaneous |haskets, et | R
Cement laround shoe)
Na. Slurry Slurry
Sacks Brand Type Additives Weight Volume
i 760 Halliburton Pmfst. None 13.7 714 g3
2! - - —_—— _ N
Cemant through DV, FO} Collar at___ . __ feer e
Mo, Slurry Siurry
Sacks Brand Type Additives Weighn Volume
il . _ - - —
1
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2 CASING TALLY DaTE: _January 4, 1977
FIELD_So,Barrow Gas Field LEASE & WELL . Barrow No. 13 TALLY FOR
FIRST MEASUAEMENT |CHECK MEASUREMENT 10INT FIRST MEASUREMENT JCHECK MEASURAEMENT
FEET 00°s NG, FEET 005
A 10 1 40 i8
41 52 2| 40 32
42 38 3 4l a0
40 70 4 38 64
42 28 5 3% 30
39 98 § 40 88
38 74 7 41 54
40 98 8 39 55
39 03 9 41 41
40 s 0 40 56
400 46 TOTAL D] 404 63
41 00 1 40 10
38 28 2 42 a3
40 22 a 40 19
42 a8 4 40 65
39 o0 5 41 55
41 40 6 41 16
36 3 7 39 12
42 22 8 g 38
38 75 2 42 10
42 03 0 41 48
402 TOTALE] 404 76
40 15 TOTAL A] 400 46
41 .52 | TOTaL B| 402 08
¥ | 50 TOTALC| 405 90
41 69 TOTAL O] 404 68
41 58 TOTAL E| 407 76
42 55 e 1 2020 88
3 58

39 75

40 48

42 10

05 30



PAGE _2_OF 2 CASING TALLY DaTE: _January 4, 1977
FiELD _So.Barrow Gas Fileld LEASE & WELL NO. _So. Barrow Well Wo, 13 TALLY FOR 7" CASING
JOINT | FIRST MEASUREMENT ICHECK MEASUREMENT| wr JoINT  |FIRST MEASUREMENT [CHECK MEASUREMENT] wr
MO, FEET .DOS FEET 005 GA. NO, FEET 00% FEET i (g GR.
t 38 80 1
2 40 18 2
3 41 73 3
4 8 40 4
5 41 k)| 5
& 41 85 8
7 39 32 7
8 40 98 8
9 41 56 9
0 4] 85 0
TOTAL A| 405 98 TOTAL D
! 42 45 !
2 42 65 2
3 3
4 4
5 &
6 £
7 7
8 8
g 9
0 0
TOTAL B 85 10 TOTAL E
) L 53 Shoe TOTAL Aj 405 98
2 1 44 Croasover TOTAL 8 85 14
3 1 50 frogsovey | TOTAL C 2 35
4 1 77 Float Colllar | TOTAL D] 2020 88 j
5 2 il Crossover TOTAL E
5 (6 00) | Cut off Ve 2514 i
L
8
g
0
TOTAL C 2 335
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CASING OR LINER CEMENT JoB

Lease 90. Barrow Gas Field well _So. Barrow No. 13 Date January 5, 1977
Size Casing 7" Setting Deprh 2514" Top {liner hanger| _

Hole Size

B " Mud Gradiens .56 psi/ft (10,7 ppg)  viscosity 47

Casing Equipment

Baker shoe, _Baker Duplex float tocated 40 feat
above shoe, DV, FQI eollars located at feat
and feet,

Twelve centralizers located __15" ahove shoe, joints #2, 4, 6, 8, 10

12, 14, )A, 18, 60, A1,

- scratchers located

Liner hanger and pack aft {describe}

Miscellaneous Ibaskers, et |

Cement laround shag)

N

Slurry Slurry

Sacks Brand TVE Additives Weight Volume
805 . _Howco_  Pafst. None 4.4 785 fr3
20 . .80 _Portlamd "G __ 2% caCl, o 15.6 92 g3
Cement through DV, FOI Collarat___ _ __ femt

Mo Shurry Slurry

Sacks Brand Type Additrves Werght Volume
[ieH N . - L . -
i
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PAGE _1._ OF _2

FIELD So. Barrow Gas Fleld LEASE & WELL NO. $@. Barrow Well No. 13 TALLY FOR _2 7/8 “ TUBING

TUBING TALLY

DATE:

Janyary 7,

1977

ST | FIRST MEASUKEMENT JCHECK MEASUREMENT] wr 2ynT  |FIRST MEASUREMENT [CHECK MEASUREMENTE wr
N FEET a0's FEET 20’8 GR "I w] FEET 008 FEET 005 GR
Cut Off 10| 00 L 1] 31 50
hibo < I O 4 O 2 31 51 -
Collar3d 44 3 i1 50
Gray 4 1 10 o _ 4 3l 52
5 ol 5 31 50
8 B ] & 31 60
- 7 I S SR il 20
8 A ] __ 8 30 70 L |
9 S D I ¥ 3 70_ } I
0 [0 3l 40
TotaLal 12 25 , {ro7aL 0| 314 13
S T
I S ¥ VN -1 N I -3k |30 o
| 2 al 70 | ' : 2 31 10
33 30 ] \ 3.3 _ _|eo -
4 31|50 N L w3t leo ]
.5 .30 |oo i . st o3l lso _
| .8l 3 |a0 ) . |I 30, . 1 70 |
IS B VO - e s hse ]
8t 9 joo | i | T I R - T S
% 30  teo | ] T U S R 3 W A
0 31 71 0 il 50 N
TOTAL B 310 &0 TOTAL E 3l4 21 |
1 ; l : 1
R S LrotaLal g2 25 oL
23 fso | -[ [ TCTALB| 310 60
3031 g7 | |Tofarcl 3121 | -
S N U S N T ) R LEYC TP 13| L
831 |66 - i | looravE| 3)e 21 " :
. | Tt ] ; :
B 0188 { : R TP Py ,5
|31 _j10o : :
8 3l 50 |
2l 30 90 ! i
g9 70 |[ !
brets 312 18 | |
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PAGE 2_ ofF _2 | TUBIMG  TALLY paTe: _January 7, 1977
FIELD So. Battow Gas Field LEASE & WELL NO. So. Barrow Well No. 13 TaLLY FOR 2 7/8 -~ TUBING
2T | FISST MESSUREMENT ICHECK MEASUREMENT]| wr JOINT  |FIRST MEASUREVENT ICHECK MEASUREMENT]
MO FEET o0s FEE™ Q05 GR N3 FEET 00°s FEET aas GR
1 30 90 N . 1 31 72
IS I N I T T S 2| 30 Lo
.3 30 90 ] .3 3t 00 _
4 31 {28 i Al 3 70
5|31 ] 30 — B k)| 19 N
6/ 30 50 1 Bl 3y 63
. Landing,
_ 30 80 .. Jodot -, 013 {to0Q {0 ]
8 31 a0 L ) __| S B ] o
. °l.30 1w . ] PFoo___8 - o
0 30 00 0
TOTAL A| 307 67 } TOTAL D) 187 46
|
30 | i j S N O
2 31_ |60 1§ S . e
3} 3t | 59 L 3 |
8 30 90 - . _ — 4 ]
5 31 _[s0 _ - S I R SR I
. .6} 3 p40 | _ 8L N —
7] 31 |50 o _ - ] ]
L8l so | o S S A J
L 8 29 |0 |__ I . i _ } L
0 30 70 ' o . o
TCTALB| 1310 TOTAL E; [
. T ' T
_______H_J_L_.,u — |50 : L ThTAL AJ 07 | 67 ‘ N ‘
ozl 1w : | ToTaL P-i 30 49 | ]
S S D S L T , | TOTAL G app 99 [ )
L. 43 |70 | "oTalp| g7 46 | ]‘
S| 31 g ‘ ! it A £ 1|
S T o S J ohoe L1 L6l |
_ ? s} 40 '- i
5131 g ; '
a 31 60 i
0] 31 29 ' !
{TOTAL Cj 312 99
4Q



PAGE _L oF 2 TUBING TALLY DATE: _January 16, 1977 _
FIELD . S0. Barrow Gas Fieldigase & well no. S50. Barrow Well No. 13 taiLv For _2 7/8 ~ TUBING
HNT | FIRST MEASUREMENT [CHECK MEASUREMENT] wr JOINT  |FIRST MEASUREMENT JCHECK MEASUREMENT]| w1
MO FEET s FEET 00°5 GR. NOD FEET 00's FEET Qo°'s GAR.
Collar 44 1 31 50
"XNY 2] 71 21 31 51
Collar3 44 3| 31 50
I 4 3l 52 i
Gray &/ 1 9 | 5 31 50
6] 6] 31 60
S B ’ 31 20 |
I S AR S S 8] 30 |70 —
- a0 R SR R 9 31 i N
! 0 ol 31 40
[TDTAL ] 1 59 TOTAL D] 314 13
| L
.. L. 3__ {20 | _ ] SRR (Ve » NN I N
IR O B I . S N D I TR R E
SO w e | L3 30 s0 ) I
S S N - I S L 43 les |
T e O+ S S S 4 < § R T I .
A 3¢ 40 o ) 8 3L 170 R
A TR 4 A S VO 7 R
Hi 3 ; 00 | ] _ 8 3 _eo |
. 9 30§00 N B 9y 31 (3 i
l 0j 31 70 , 0] 31 50
I"_.T-\L 8‘ 31D 60 . ;'_T'-Ts\L_E 314 21 i
;I ! i 11 7l " | TOTAL & ! 59 I‘_“—_‘l
| AR 1} 40 Ios aLBl 310 60 ' |
'I ; W || Terevc] 3z s ;1
. It P r I Prerap “' 314 13 | .
| 1 66 ! L [rnre el ), 21 I
i . \ ' [ore e : ;
' " 40 i Il | rag: {1252 i71 | i
" 31 10 ‘ !
i 4,_ 31 S0 o |
ooy oo %0 I !
- 29 o . :
ioraL ~i 312 18 I |
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PAGE .2 OF _2 TURTMG TALLY DATE: _ Januaryla, 1977
FIELD .So. Baxrow Gas Fleld:£ASE & WELL NO. So._Barrow Well No. 13 TALLY FOR _2_7/8 - TUBING

JOINT | FIRST MEASUREMENT [CHECK MEASUREMENT] wr JOINT  {FIRST MEASUREMENT CHECK MEASUREMENT] wyt
[]eN FEET ao's FEET 05 GA. NG, FEET 00's FEET 005 GAR
1 30 0 1 KH 72 2215 38
. .2l 30 20 2 30 09 2245 | 67 o
3 30 79 3 31 00 2276 | 67
SRS N | 28 a 31 70 2308 37
5; .31 30 5 31 15 2339 76
| 6 30 50 6 31 63 2371 19
L ? 30 80 - 7 13 00 Landing Joing
8 31 80 8 o
. %] 30 10 8 .
L Jo 00 o
TOTAL A} 307 67 1560 18 TOTAL Dl 200 33 2384 19
30 |10 o !
2} 3 _je | 4 2 B I S
33 se | - .3 e d
L 4l 30 Lo | ] —— ML e
S ) N -1 R . 5 _
A S | S 11 N I S ____.5 _ R B
UL S ) SR -1 S S S N N _
8L 3 __ps0 b L — _
S - B B 1 I S I T _ _
n 30 70 | 0 i o
(foTaL 3| 3100 | 49 1870 | 87 TOTALE |
J ) N -1 . i —l ToTat l 307 67_
; Co2) 3 ELI cToTaLe| 310 a9 [
- A0 29 | PTRTALCE 312 L 99 l
o _Lro ) | | uracpl 200 33 i
I T O S N 1OTAL E [
S SRS S A S |[ Trl':«chBEL 2384 {19 | '
7 I __40__ )
alom s | ]
poee AL 3L Les | 1
; Bl 31 29 |
JOraLcy 312 99 2183 36
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WELLBOQRE SCHEMATIC

20" AT 74’

300 =~

000 ==

1500 o

2000 ——

2500 —

3000 —

N 20", 133 % , K-55 €56,
T T CMT. TO SURFACE W/IS5D

SACKS PEARMAFROST 12/16/7¢

10-3/4" AT ns7r'
0-3/4", 51# , J-55 CS56G.

PERFORATIONS 1/6/77
INTERVAL sPF
2224 — 34 4
2315 - 30
2330 - 45 4
2358 - 68 4
REPERFORATIONS /14/77
2224 5 — 34.5 4
2315.5 — 453 %
2356._.;— 765 L]
2383 - 87 4

43

CMT. TD SURFACE W/ 750
SACKE PERMAFROST
12/22/76

2-7/8" TUBING AT 2354’
2-7/8", 6.5 %, N~80 TUBING. I/I15/77

7", 32w, N-5Q CS6.
CMT. TO SURFACE W/ 805 SACKS

P B.D. 254’ KB
/r" AT 25i4'

PERMAFROST. TAIL IN W/80 SACKS
CLASS 6" W/ 2% CaCl,.

TO. 2534° KB

SOUTH BARROW NO. 13

07" Fwi. AND 552 FSiL
SECTION 14, T2ZN, RIBW , UM.
LAD L EVEL 76 EST

X8 4o’ £5T

HUSKY QIL #APA OPERATIONS
NAVAL PETROLEUM RESERVE NO. 4




WELLHEAD DRAWING

SOUTH BARROW No. 13

GRAY LUBRICATOR ADAPTER
2 172" 3000 MSP W/ 2 7/8
0.0. EUE 8 RD. LIFT THREAD

GRAY GATE VALVE,
2 918" 3000 MSP
GRAY TEE, 2 2" ] FLANGED ENDS
MSP X 2 I/2 3000 MsSP

GRAY TUBING BONNET, &"

3000 MSP X 2 1/2" 3000
GRAY GATE VALVE, 2 /16" MSP, WITH 4 —1/8" CONTROL
3000 MSP, FLANGED ENDS " LINE INTEGRAL NEEDLE
WITH GRAYSAFE HYDRAULIC

VALVES
OPERATOR INSTALLED

GRAY TUBING HEAD, 12"
2000 MSP X 6' 3000 MSF
X 2- 2 FLANGED QUTLETS

GRAY GATE VALVE,
2 116" 3000 MSP,
FLANGED ENDS

12" 2000 MSP
12" 2000 MsSP

GRAY CASING HEAD, I3 3/8
S.W X 12" 2000 MSP x 2-2"
L.P QUTLETS

GRAY GATE VALVE, 2 /16"
!2000 MSP L.P. ENDS

I3 3/8" X 10 3/4" ADAPTER
BUSHING

- SOUTH BARROW No. /3
10 3/4" CASING

BO7 FWL & 552° FsSL
SEC. 14, T22N, RIBW,U M.
PAD LEVEL 28 Est

7" CASING

2 7/8" TUBING

SOUTH BARROW GAS FIELD
MHUSKY Ol NFPR  COperations inc

bé



SPERRY-SUN

DIRECTIONAL SURVEY REPORT

FOR

FUSKY 7IL MPR-L CPERATTCNS

TYFE OF SURVEY: Cyrosceric yltishot

SURVEY DEFTH: FROM Zurface FT. TO 2578 FT.
LEASE: outn tamrou WELL NO, 13
AELD: Soubi Qarrow "as “ield

CoOunTY/PaRisH__tortl Slace apaczh STATE_ -~ ‘aska

DATE OF SURvEY_Jzruarr 14, 1777  om wo__ZL3-14100

OFRCE,__ TCrorepe, ‘lasks 271, AL SR




SPERRY=3UN WELL SURVEYING CUMPANY PAGE 1

ANCHDRAGE, ALASHKA

HUSKY OIL NPR=4 DPERATIONS
S0UTH BARRUW 113
SUUTH BARROW GAS FIELD

DATE OF SURVEY JANUARY 14 1977
SURKEL GYRUSCOPIC MULT]SHUT SURVEY

CUMPUTATION DATE . SURKEL GYRUSCOPIC
JUB NUMBER SU3=ib144

JANUARY 17 1977

-1

ALASKA KELLY BUSHING ELEV, 3 40,00 FT,
THUE SUH=SE A CUURSE CQURSE DOG=LEG TaTAL

MEASURED  YERTICAL VERTICAL INCLINATION QDIRECTION SEVERITY RECTANGULAR CUORDINATES VERTICAL

DEPTH DEPTH DEPTH PEG MIN DEGREES DEG/100 NURTH/SUUTH EAST/WEST SECTION

o 200 =40,00 0 9 3 0, 0E Q0 L,00  ,00 w00

100 100,00 60,00 0 29 855, 6 E .08 24 8 W35 E -.33

200 199,99 159,99 ¢ 35 8 40, S E W17 .87 8 1,02 E -,98

300 299,98 259,98 L 20 8 4,9 E W2 2,42 8 1445 E ~1,29

400 199,94 359,94 1 40 8 0,37 & . 56 5,038 1,54 E 1,21

500 499,89 459,89 2 3 8 B,b6 W .47 8,26 8 1,26 E ., 72

600 599,81 559,81 2 29 8 25,37 W C 1% 11,988 06 E 72

700 699,65 659,565 . JCY S 45,11 W t.7F 16,3473 .28 w 4,33

840 799,28 759,28 5 45 8 52,25 W 1,%4 21,81 § 9,65 W 11,04

900 894a,53 856,53 a 15 8 ba.64 W 2,91 27,95 3 20,09 W 21.86

1000 997.903 957,03 ii 34 3 72,32 n 3.56 T30 s 36,43 W 38,27

1100 1094,45 1054,45 14 29 8 77.81 W 3,17 319,75 8 57.91 W 60,37

1200 1191.31 1151,.31 14 20 8 79,6T W . 49 44,41 8 82,31 W 85,03

1300 1288,21 i2a8,2} 14 15 § 80,57 W26 O TTRBES ¥ 104,83 W 109,58

1400 1385,19 1345,19 14 0 S 81,49 W 34 52,66 8 130,74 # 133,88

1500 1482.26 142,28 13 49 8 83,75 W W57 55,75 8 154,57 n 157,86

1600 1579 ,48 i539,48 13 15 8 87,21 # I T TRTLELTSTT U 177,89 W 181,25

1700 1676.92 136,92 12 44 9 89,50 w .73 58,26 § 200,35 W 203,71

1800 1774,48 1734,48 12 a4 N 85,89 W le02 57,51 8 222,35 W 225,63

1900 1BT1,91 1831,91 13 10 N 82,26 W 92T RS FHETT T Raa,b64 W 247,71

2000 1969,25 1929,25 13 2o N 78,82 H .85 51,43 8 267,23 w 270,01

2100 2066,61 2026,61 t3 5 N 75,67 N a2 86,36 8 289,50 W 291,90

2200 2164,04 2124,04 12 s5 N T4, 8 ¥ 39 49,49 877 3,32 w 313,19

2309 2261.62 2221.62 12 20 N 71,76 W 77 34,08 § 332,41 W 333,62

2400 2359.47 2319,47 11 29 N 73,78 # W95 27,96 8 151,81 w 352,88

2475 2833,02 2393,02 1t 5 N 73,20 W «55 0 23,798 7 ie5_8B W 366,65

HORTZUNTAL DISPLACEMENT = 366,65 FEET AT SOUTH, 86 DEG, 16 MIN. WEST AT KD =  247s

THE CALCULATIUN PROCEDURES ARE BAYED UN THE USE OF THREE DIMENSIONAL RADIUS OF CURVATURE METHUD,



£-1

SPERRY=SUN WELL SURVEYING COMPANY PAGE 2
ANCHORAGE, ALASKA

HUSKY OIL NPR=4 OPERATIUNS DATE OF SURYVEY JANUARY 14 1977
SMUTH HARROW 13 CUMPUTATIUN DATE .. SURKWEL GYROSCUPIC MULTISHOT SURVEY
SUUTH BARKROW GAS FIELD JANUARY t7 1977 JOB NUMBER 3uU3=-ibi4a

ALASKA : KELLY BUSHING ELEY, = 40,00 FT,
ALAIKA ' T 77 KELLY BUSHING ELEV, = 40,00 FY,

INTERPULATED YALUES FUR EVEN 1000 FEET OF MEASURED DEPIH

TRUE SUB=SEA TOTAL
HE ASURED YERTICAL VERTICAL RECTANGULAR COURDINATES =~ MB=~fvo ~ VERTICAL
DEFTH DEPTH DEPTH NORTH/SOUTH EAST/WEST DIFFERENCE CORRECTION
0 .00 i), 00 w00 00 T - T
1000 997,03 957,03 34,07 8§ 36,13 W 2,91 2,97
2000 1969,25 192%9,25 51,43 § 267,23 30,75 27,18 N
24715 243302 239302 23,79 8 165,88 K 41,98 ° S § Y-

THE CALCULATIUN PRUCEDURES ARE BASED ON THE USE UF THREE DIMENSIONAL RADIUS OF CURVATURE METHUD,



-1

SPERRY=3UN WFLL SURVEYING CUMPANY_ PAGE 3
ANCHURAGE, ALASKA

HUSKY OIL NPR=4 OPERATIUGNS DATE OF SURVEY JANUARY 14 §977
SUUTH BARRUW 13 COMPUTATION DATE ___SURWEL GYRUSCUPIC MULTISHOT SURVEY
SUUTH BARROW GAS FIELD JANUARY 17 1977 JOB NURBER SU3=16144

ALASKA KELLY BUSHING ELEY, = 40,00 FT,

INTERPOLATED VALULES FOR EVEN 100 FEET OF 3UB=SEA DEPTH

TRUE SUB=5E A TOTAL
MEASURED VERTICAL YERTICAL  RECTANGULAR COORDINATES MO=TYD VERTICAL
DEPTH DEPTH DEPTH NORTH/I0UTH _EAST/WEST ODIFFERENCE __ CURRECTION
o ) =48,00 .00 200 W00

49 80,00 00 »00 + 00 o080 a0

140 149,00 100,00 L4338 W02 E .00 .00

24y 249,00 200,00 1,18 3 1,28 € W0t ,01

349 S40,00 390,00 3,35 8 1,53 E 403 202 o
440 440,00 400,00 6,20 8 1.53 E 107 04

540 S40.00 500,00 9,68 8 1,08 E A <08

640 640,00 600,00 13,56 8 469 # 2 Y .

740 T4o,00 T00,00 18,28 8 .23 W - 2 45 - - o
840 BA¢,00 800,00 24,32 3 13,32 W .96 252

941 940,00 900,00 13,52 8 26,09 W 1,98 1,02
1043 1040,00 1000,00 36,67 8 45,07 W L .59 )
Viay 1140,00 1100,00 42,21 % 69,44 W T.04 31,08
1250 1240.00 1200.00 46,82 8 94,55 W 10,26 3,22
1353 1349,00 1360,00 50,97 3 119,586 w 13,42 7 D P ¥ A
1456 1440,00 1400,00 54,60 8 144,23 » 16,48 3,08

1559 1540,00 1500,00 57,15 8 168,60 W 19,04 296
1662 1640,00 600,06 58,19 8 192,01 o TP L 2. 11 )
1764 1740,00 1700,0¢0 58,12 & 214,60 W 28,67 2,52



¢-1

SPERRY#SUN WELL SURVEYING CUMPANY . PAGE 4
ANCHURAGE 4 ALASKA

HUSKY OIL NPH=4 UPERATJUNS OATE OF SURVEY JANUARY 14 1977
SOUTH dARRUN 13 CUHPUTATIUN DATE _ SURKWEL GYRUSCOPIC MULTISHUT SURVEY
SUUTH BARRUW GAS FIELD JANUARY 17 1977 JUB NUMBER SU3~1b61d44 o
ALASKA KELLY BUSAING ELEY, = 4¢,00 FT,

MEASUKED
DEPTH

1667
1969
2072
2174
2277
238¢
2478

INTEHPOLATED VALUES FUOR EVEN 100 FEET UF SuUB~3Eas DEPTH

g e m e e m

TRUE SUB=SEA TOTAL - '

VERTICAL  VYERTICAL RECTANGULAR CODRDINATES MD=TYD VERTICAL

DEPTH DEPTH 'NURTH/SUUTH EAST/WEST DIFFERENCE ~ CORRECTION )
1840,00 1800,00 54,35 8§ 237,24 W 27.22 2,59
1940,00 1900,00 S2,80 8 260,44 w 29,94 2,71
2040,00 2000,00 47,89 8 283,51 v 7 32,68 7T T 7RIS T
2140,00 2100,00 42,00 § 305,91 W 35,33 2,65
2240,00 2200,00 35,56 § 32T .62 M .. 37.86 2,83
2340,00 2300,00 29,06 8 348,01 W 40,13 2,27
2433,02 2383,02 23,79 5 365,80 W qy,98 1,8%

THE CALCULATION PRUCEDURES USE A LINEAR INTERPOLATYIUN BETWEEN
THE NEAREST 20 FOOT MD (FROM RADIUS OF CURVATURE) POINTS



9-1

FUSRY LiTL
STt ppHE L
SLJir pARRIIA GAL

ALADM A

HMEASHINE D
ITEP T

Alus
2eeH
2eib
2ebu
2789
N -]
2357
2urs

LwbEwPLLATEDR ¢y  UES FUH SPECIAL SURYEY Palnis

THUE Subh=5th 10714l

VERTILAL vERYICAL ReCTAYGLH aH CHURDIRNATE S

DEPTH UEFEH MUK THZSULEH FAST/rEST HAHKER

Zink 49 ZUsE .4y 44,95 5 c95.95% w L)

218 .aq S14T , 44 9,02 3 36,38 w TOP UNCOUMFURRITY S0,
2199.1 % c159,15% 36,28 5 IR, i JURASSIC UMCUONFOKMITD
2227 .55 dlud.hb 36,719 8§ 323,99 » J=2

250, tb 2210.88 34,82 5 329,488 v J=3

2éTn 2t 2o hh, 2 55,08 5 33,1 URRPFR BARRUR 5440
2317.55% sPTr.33 3u.dh 8 343,59 w LNkl GARRUN SAKD
culds,ug civs,ng ei. /v 5 365,88 w» AFPLILLITE

At the total depth of 2534' {(measured depth), the true vertical depth is 2491',

The boattom hole location at the last catculated point of 2433 (TVD} has
migrated 366.65' at S86%, 16' W; the azimuth equals 266.27°.

SPPERBy=Hufd WELL SuRETTRG CLinPAGY PAGE S
Aafiiwatl , alsSKA
Pr=4 HPeRrATICNS UATE UIF SUKVEY JAnGARY 14 1977
is CoOMPUTATTIOS DATE SUKNEL GYRUCSLIUIIL MULTISHU] SUKVEY
Flerpd Janwigawy 17 1977 JUu NiMHER SU3=16t44
RELLY thStlMG bLEY. 5 40,00 + T,
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September 12, 1978

Engineering Memo: Resarveir Exploitation Optimization
South Barrow CGas Field

A teview of the preduction history, standard operatiomal procedure, and
Tecent testing program Iin the South Barrow Gas Field indicates thar there
are many unanswered questions with respect to both resarvoir mechanics and
flow dynamics which are of basic impact on production oprimization.

Of iumediate coocern is the Increasing water production being experienced in
the Fleld. Evidence of this fs the inecreasing frequency and duration of the
blowdown pericds mecessary to unload accumulated fluids frow the wellbsres.
Wells 9 and 11 have showvn an increase in water production since their recent
flow tests. This may be attributable to bottom water coning or altered rela- s
tive permeability Lo water and may be either temporary or permanent. Well
No. 5 must be blown down twice daily to maintain production. The most prob-
able source of the water is the lower zones of the reservoir. This is
substantiated by the fact that Well No. 5 i3 the deepest well currently
producing, by the free water produced from Well No. 9 whiech I3 the second
deepest well, and by the fact that bottom water is most common in reservoirs
ef this type. However, the possibility of water production from higher
zones has not been ruled out. The use of open hole completions complicatas
the solution of the source of water influx.

A second question iz the extent and horizomtal and vertical continuity of the
Inter-well pressure commumication. The existence of some degree of drainage
has long been evidenced by the relatively uniform decline in wellhead pres-
sures and the depressed initial shut-in pressures of the new completions,

The interference evidenced by the testing of Well No. 9 {s, however, unex-
pectedly high. The guestion remains as to which zones are in coumunication,
to what extent, and whether vertical or horizomtal communication is most
important. :

Tha performance of Well No. 13 1s the strongest indication to date that the

formation is to some extent “"self-healing.” This is probably due to the de- T
hydration of interstitial shales by methane. The improved performance of

Well No. 11, with respect to its inirfal production test, also supports the

"self-healing”" thesis. The amount of formation lmprovement attributable to

clay dehydration and the amount attributable to tha removal of drilling fluid

filtrate, drill solids, and formation fines is unknowm,

Although many questions remain unanswered, there are several staps, both
short and long term, which need to be eonsidered in ordar to optimize
reservoir exploitation. '

The locaction and deliverability of all water producing zones should be deter-
mined. Commercially available production logging techniques can be ucilized
toward this end. The amount of water being produced and the amount of reserves
lost through blowdowns should be quantified in order to evaluate water lift
mechanisms which are less wastaful of reserveir energy than open venting.
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The degree and directional dependence of pressure communication should be
investigated through the use of properly designed interference testing.,
This data is of importance in assessing short-term production philosophy
and in developing the optimum production pattern as the reservoir nears
depletion.

The advisability of deepening and recompleting selected wells is question-
able on several points. The sole benefit of such work would be a potential
Increase in short-term deliverability., The degree of communication between
wells and the open hele completion technique effectively negate any increase
iIn ultimate recoverahle reserves due to deepening. The potential risks are
the influx of bottom water, increased water production due to increased

flow rates, formation damage and increased .rmlative permeabllity to water
due to filtrate loss during deepening, and the loes of productivicy from
offget wells already produeing from the deeper zones should these zones
prove to be ones of high pressure communicatiom.

The potential deliverabiliry of Well No. 13 is still in question. Two cour-
ses of actiom are possible in respomse to this problem. The well could be
temporarily connected to the gathering system and allowed to produce in an
acteapt to allow continued clean up and "self-healing.™ Alternacively,

the well could be acid treated in order to reduce formation damage.

In the past there has been ne attempt to optimize the ucilization of reser-
veir energy or obtain maximuym ultimate recovery from the South Barrow Field.
Given that the Field is currently unable to meet peak demand, it is apparent
that a program of production optimization is in order.

A A

Stephen K. Lewis
Reservoir Engineer
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ENGINEERING MEMORANDA

South Barrow Well No. 13
Backpressure and Drawdown Analysis
July 20-23, 1978 i

Presented herein are reservoir data and analyses derived from the drawdown and
backpressure testing of South Barrow Well No. 13 performed from July 20 to July
23, 1978,

Table I contains basic well and formatiem data.
of the test analysis.

Table II coutains the results
Discussion of each snalysis and conclusions is follew-

ed by data graphs and example calculations.

TABLE I -- WELL AND FORMATION DATA

I1-3

1. Basal Uneconformity Sand, Lower Cretaceous
Barrow Sand, Early-Middle Jurassic
2. Perforations: 2224.0 - 2234.5 8§ SPF
2315.0 = 2345.5 8 SFF
2356.5 - 2358.D 4 SPF
2358.0 - 2368.0 8 SPF
2368.0 - 2376.5 4 SPF .
2383.0 -~ 2387.0 4 SPFP
3. BRet Pay h 32 feet
4.  Effective Porosity ¢ 16.6 X
3.  Water Saturation Sy 502
6, Gas Gravity fg 0.567
7. Pseudo Critical Pressure Pge 673 psia o
8. Pseudo Critical Temperature Tpe 341 °r
9.  Reservoir Temperature T 620F
10. Static Reservoir Pressure Pa 859.103 paia
{2373 fr =md, 2385 fr KB)
TABLE I1 == TEST ANALYSIS i
1. Pressure Drawdown Analysis
a. Flow Capaecity kh 29.6347 md/fr
b. Fermeability k 0.926086 md



€. B8kin Fagtor 3 = 2.505928

d. Skin Pressure Drop AP, = 163.5 psia

e. Effecrive Wellbore Radius Tyt = 0.346799 inch
f. Radius of Investigation Tinv = 67 feet

g. Average Gas Mobiliry M = 77.95 md/cp

. Actual Productivity Index Ja = .608 McF/d/psi
i. 1Ideal Productivity Index | J4 = ,916 McF/d/psi
J. Flow Efficiency ’ B = .6638

2. Backpressure Analysis

3., Ahsolute Open Flow AOF = 360 McF/d
b. Backpressure Exponent o =1.0
c. Backpressure Coefficient c = 00048777

3. Pressure Gradieut Survey
a. Average Gas Gradient = 0.01877 psi/fr

b. Gas Water Ccutact = 2300 ft

DISCUSSION OF TEST PROCEDURE AND ANALYSES

The South Barrow WNo. 13 well i3 located at the southwestern limit of the cur-
rently producing area of the South Barrow Gas Field. The well is 2100 feet
south of South Barrow Ne. 10 and 2791 feet southwest of South Barrow No. 11.
The well was completed in January 1977 and was left in 2 secured shut-in con-
dition after flow test atfempts yielded no flow.

When testing operations began om July 20, 1978, the shut-in casing pressure was
798 psia. Wireline bottom-hole presgure tools vere rim and the well was opened
to flow. As sufficiently small prover plates could not be located, only one
flow rate was taken. After 8 hours the well was shut fn and a 38 hour buildup
wag made. Tools were pulled with 500 foot gradient stops, On July 23, smaller
prover plates were located and two flow rates were taken. Wellhead flowing
Pressures were recorded.

The data amalyzed was that recorded by the Sperry Sun guage no. 231 which was

hung ac 2373 feet measured depth. All depths are measured frow the tubing
hanger which i3 at 12 feet, measured with respect to the kelly bushing.
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Backpressure analysis

Flow rates were calculated by the c¢orrected Critical Flow Prover Method.
Bottom hole pressure was measured on the first rate and calculated on the two
lower rates using the average Compressibility Factors for a a Flowing Column
Method as cutlined in the Interstate O0{1 Compact Commission Manual of Back-
pressure Testing of Gas Wells. As this method does not compensate for two-
phase density, the. resultant plot of Pcz- Pt2 v3 { yields an exponent of 1.08.
As this is beyond the theorstical maximum of 1.0, a slope of 1.0 1is assumed
through the last flow peoint. This yields an AQF of 1360 McF/d.

Pressure Drawdown Analysis

The pressure drawdown data measured on the firsc (highest} flow rate was ana-
lyzed using the semi log data plot of flowing bottom hole pressure versus time
and standard analysis procedure. The derived flow capacity is 29.63 md ft with
a skin factor of 2.5, a skin pressure drop of 163.5 psi, and an effective well-
bore radiuas of 0.3468 inches.

Pragsure Gradient Sutrvey

The pressure gradient survey was made with stops every 500 feet. The assumed
liquid gradient of .4423 pai/ft is based om an equivalent salinity of 21,500
ppm. The indicated gas water contact at the end of the buildup was 2300 feet.

CONCLUSIONS

Although the undamaged flow capacity of the formation in the area around South
Barrow No. 13 may well be lower than in the north end of the field, the majority
of the problem with this well is probably attributable te formation damage. The
fotrmation appears to be partially drained by the existing wells as 1s evidenced
by the shut-in reservoir pressure of 859 psia which is 240 psi lower than the
inictlal reservoir prassure. As the well would not flow initially but will flow
after a year and a half, it appears that the formation is to some extent "self-
healing." This is most likely due to dehydration of che interstitial shales

by the methaoe.
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II.

I1I.

BACKPRESSURE DATA
South Barrow No. 13 - 7/20/78 & 7/23/78

First Rate: Choke = 3/16"

eq - .567 SIWEP = 812.65 psia —
SIBHP = 859.103 psia FWHP = 344.65 psia

FPP = 339.00 psia FPT = 38°F

a. Q= FPP XF, XF XF  XF,

Q = 338.65 X .6237 X 1.022 X 1.030 X 1,328
Q = 295.57 McF/d o
b. Wellhead AP? = (SIWHP)? - (FWHP)?
= (812.65)% - (344.65)% = 541616
c. Absolute aP* = (SIBHP)® - (FBHP)Z ; .

= (859.103)% - (363.28)% = 606086

Second Rate: Choke = 1/16" e

TWHP = 728 psia FPP = 692 psia

E 3 0 =
FPT 46.6 OF FBHP, . . = 768.696 psia
a. G = FPP X Fp XF, X va X Fg

Q= 692 X .06569 X 1.013 X 1.056 X 1.328
Q = 64.58 McF/d o
b. Wallhead AP? = (812.53)% - (728)? = 130416
c. absolute AP? = {859.103)% - (768.696)2 = 147164
Third Rate: Choke = 3/32"
FWHP = 643 psia FPP = 611 psia
FPT = 389F FBHP 51, = 678.90 psia o
a. Q= FPP X 7y X Fg X F, X Fy
= 611 X .1446 ¥ 1.022 X 1,059 ¥ 1.328

= 126.98 'CF/D
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b. Wellhead AP? = (B812.85)% —(643)% = 244951

¢. Absolute AP? = (859.103)2 -(679.90)% = 277153
Absolute Open Flow = 360 McF/d
Backpressure Expcment = n = 1.0

Backpressure Coefficient = C = ,DO04BTT77
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PRESSURE DRAWDOWN ANALYSIS

Sperry Sun Tool #231 at 2373 £t MD (2385 fr KB)

P; = 859.103 psia P = 372.328 psia
Piyy = 562.152 Ppe = 673 psia
Tye = 361 OR & = .166
s, = .50 h =32 ft
T = 62°F m = =75 psi/cycle
I. Bg = Z g Pge Pp o= (Pyp + Pp)/2
se Py + P Poe —
2
By = .913 522 14.65 Pr = . 91488
520 859.103 + 372.328
2 Tr= I
Tpe
B, = .021807 Ip = 1.330
. 2= 1913 T
L wg =g Kug = L0108 %11
“Ji
bg = 01188
oI ¢y = 1 1 -1 |az
P, | P, Z |3,
T, L
Cq = L 1 -1 -.961 + .875
673 | ~91488 913 1
Cg = -001764

Cp = Cg S+ € S, + Cg

.DOL764 (.5) + 3.1 X 107%(.5) + 3.0 ¥ 107°

8]
(&
A

. 00088665

[%]
r
]
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Iv.

VI.

vI.

VvII.

VIII.

kh = -28984 g Hg B

g q = 296

kh = -28584 (296} .01188 (.021807) = -75
=73

kh = 29.6347 md ftr

k = .926086 md

S = 1,1513 [Plhr - By - log
m

_k Y+ 3.2275
¢uCtrw2
S = 1.1513 [ 441 - 859.1 - log :
=75 } (.166 (.01188)(.00088665}(.354167)1

+ 3.227#]

§ = 2.505928
AP = -(n X .B7§) » -(-75 X .87(2.505928))
APg = 163.5118 psi

Ty’ = 1 e~% = ,346799 inch

!_-—'—
Ty 06105 k T

PUCe

Tigy = 1//.00105(.926086){8.083)]
.166(.01188) (. 00088665)

Tigy = 67 ft.

M= kg = 926086 md = 77.95 md/cp

i; .OlISECp
Ja=_4g - 296 = 608 McF/d/psi
Py _?Uf 859.1 -372.3
= __ g - 296
(®; - P, -AP,  (859.1 -372.3) -163.5

= .916 McF/d/psi

Flow Efficiency = J, = .608 = .6638
j; .916
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Depth (md)

2373
1873
1373

873

373

PRESSURE GRADIENT ANALYSIS

Pressure

854.568
814.307
804.9438
795. 746

786.151

ae

40.261
g.359

9.202

9.595

Assumed Liquid Gradient = ,4423 psi/ft

Gas Water Contact = 2300 ft
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500
500
500

500

Gradient

. 0805

.0187

. 0184

.0192



