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SUNCOR MELANGE #32-23

SW NE 23-2N-1W, MARICOPA CO.
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COUNTY MARICOPA ARFA LUKE SALT DEPOSIT LEASE NO. SUNCOR DEVELOPMENT CO.

WELL NAME ARROWHEAD OIL & GAS LTD., SUNCOR-MELANGE #32--23

LOCATION _SW NE SEG _23 TWP _2N RANGE iW FOOTAGE 1961.97' FNL, 1953.94' FEL
. STATUS dry hole(P&A) TOTAL
ELEV 1031.87'GR KB  SPUD DATE _ 9/1/92 COMP. DATE ©/27/92 DEPTH 6,650'

CONTRACTOR GRACE DRILLING COMPANY RIG # 174

CASING 1ZE DEPTH CEMENT LINER SIZE & DEPTH DRILLED BY ROTARY YES
164 66" READY MIX DRILLED BY CABLE TOOL ngo
g 5/8" 2493 - 625 5X PRODUCTIVE RESERVOIR N/A

INITIAL PRODUCTION N/A

SOURCE
FORMATION TOPS DEPTHS L.L. _E.L. REMARKS
LUKE SALY 2620"
ELECTRIC_LOGS PERFORATED INTERVALS PROD. INTERVALS| SAMPLE LOG YES (MUD LOG)
. ! SAMPLE DESCRP. YES
: C SONIC, CNL/GR NONE NONE el A
DL, BHC SORTC, / : SAMPLE NO. 1874
CORE ANALYSTS N/A
DSTs _NONE
REMARKS APP. TO PLUG YES,(9/25/92) 8
' PLUGGING REP.YES,10/13/92 }
_ COMP. REPORTYES, 11/5/92
WATER WELL ACCEPTED BY
BOND CO. VALLEY NATIONAL BANK BOND NO., C.D. #2609737
DATE 06/22/92
BOND AMT. $ 5,000.00 CANCELLED _7-3-73 ORGANIZATION REPORT YES, 6/24/92
FILING RECEIPT #3027 LOC. PLAT v WELL BOOK ___ PLAT BOOK v
APL NO. _02-013-20025 DATE ISSUED ___ 07/08/92 DEDICATION W2 NE - OIL, SEC 23-GAS

PERMIT NUMBER g ,? ?
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WELL COMPLETION OR RECOMPLETION REPORT AND WELL LOG
DESIGNATE TYPE OF COMPLETION:

::':: D g\?t::‘ D Deapen [j l;':ch D i!aer:eervnlr EI g:::::::ltr D [+ 11 D Gag [.—_l Dry @
DESCRIPTION OF WELL AND LEASE

Qperatar Address

ARROWHEAD OIL & GAS LTD. 475 17TH ST., STE. B20, DENVER, CO 80202

Federal, State or Indian Lease Number or nama of lessor if free lease Well Number Field & Reservoir

SUNCOR - MELANGE 32-23 WILDCAT
Location County

1962' FNL - 1954' FEL MARICOPA
Sec. TWP-Range or Block & Survey

SEC. 23-T2KN-R1W
Date spudded Date total depth reached Date completed, ready 1o Ftl)egagon T or Gr) ;Euljevfalgi:gr; of casing

P r. L

9/1/92 9/24/92 produce /5 KB 04 et 1032 feet

Total depth PB.T.D. Single, dua) or triple completion? !gf th_i:hi{*a duaa%eor egiop:!‘efggrgatlg%
urnis arate r
6650 N/A DRY plation.

Producing interv

N/A

al (s) for this completion

Rotary tools used lintervall
SURFACE TO 6650

Cable tools used {interval)

Was this well directionally drilled? Was directional survey mada? Was copy of directional survey Date tiled
NO RO filed? NO

Type of electrical or other togs run [check logs filed with the commission) Date filed
DLL, BHC SONIC, CHNL/GR (ALL TO BE FILED DIRECTLY BY SCHLUMBERGER)

CASING RECORD

Casing {report all strings set in well — conductor, surface, intermediate, producing, etc.}

Purposa Size hole drilled Size casing set Weight {Ib./f} Depth set Sacks cement Amt, puiled

SURFACE 13 1/2 9 5/8 36 2493 625 NONE

TUBING RECORD LSNER RECORD
" Size Depth set Packer set at Size Top ottom acks cement Scraen (FU

N/A in. fr. ft. in, it ft.

PERFORATION RECORD ACID, SHOT, FRACTURE, CEMENT SQUEEZE RECORD

Number per ft. Size & type Depth Intervat Am't. & kind of material used Depth Interval
INITIAL PRODUCTION

Date _of Tirst production
DRY

Producing method (incicate if flowing, gas lift or pumping—if pumping, show size & type of pump:)

ARROWHEAD OT1. & GAS LTD.

11/05/92

Data

Date of test Hrs. tested Choke size Oil prod. during test Gas prod. during test Water prod. during test Gif gravity
bbis. MCF bbfis. *API {Corr)
Tubing pressure Casing pressure Cal'ted rate of Pro- | OOt Gas Water Gas—oil ratio
duction per 24 hrs.
bbis. MCF bbis.
Disposition of gas {state whether vented, used for fuel or sold):
CERTIFICATE: |, the undersigned, under the penalty of perjury, state that | am the CONSULTANT of the

report was prepared under my suparvision end direction and that the focts stated therein are true, correct

{company), and that | am authorized by said company to make this report; and that this
d complete to the best of my knowledge.

Signature

T, CAGLE, CONSULTANT

NOTE: WELL WAS PLUGGED AND ABANDONED, PRODUCTION CASING WAS NEVER RUN, MO ZONES WERE
TESTED.

Permit No.

&7/

Form No. 4

STATE OF ARIZONA

OIL & GAS CONSERVATION COMMISSION
Wel! Completion or Recompletion Report and Well Log

File One Copy
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DETAIL OF FORMATIONS PENETRATED

FORMATION TOP BOTTOM DESCRIPTION®
LUKE SALT 2620 6650
(MIOCENE)

and shut-in pressures, and recoveries.

INSTRUCTIONS:

This Well Completion or Recompletion
thirty days ofter project completion.

Form No. 4

Attach drillers log or other srreptable log of well.

reflf 22 and weil log shall be filed with the Srate of Arizon
%5

* Show ail important zones of porosity, detail of all cores, and gl drill-stem tests, including depth interval tested, cushion used, time tool open, flowing

{%l Gas Conservation Commission not later than
. E

gy
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{ PLUGGING RECORD (

Operator
ARROWHEAD OIL & GAS LTD.

Address
475 17TH ST., STE. 820, DENVER, CO 80202

Federal, State, orfl?dian Leasa Number Well No. | Field & Reservoir
1 . if fee lease.
oriessors name ! SUNCOR-MELANGE 32-23 WILDCAT .
Location of Weli Sec-Twp-Rae or Block & Survey | County

1962' FNL, 1954' FEL, SEC. 23-T2N-RIW . MARICGOPA
Application to drill this well was filed in name of Hasdthci;dwe_llt ever Cha%qlra({] g{ s}\:ll )at completicén liai;gl::}:‘;od)uc:ionl: Dre?
or i ay .,
ARROWHEAD RESOURCES (UsA) LTD[P™™¥o o & = as ay 1 i
Dare plugged: Total depth Amount well producing when piugged:
9/27/92 6650" Qit (bbls/day) Gas [MCF/day) Water [bbls/day)

Name of esch formarion containing Fluid content of each formation
il ar gas. Indicate which formation
open to welibore at time of plugging

Size, kind & depth of plugs used.
Indicate zones squeaze cemented
giving amount cement

Depth interval of each formation

LUKE SALT NONE 2620 -~ 6650 SEE REVERSE SIDE
CASING RECORD
Size pipe Putin well {ft} | Pulled out {fr.) | Left in wetl {f) | Give depth and Packers and shoes
method of gartmg
as o1
16" 66 0 66 vipped, e1c.]
N/A N/A

9.5/8 2493 0 2493°

#Evass well filled with heavy drilling mud, according to regulations?

Indicate deepest forration containing fresh water.

UNKNOWN - BEHIND SURFACE PIPE

NAMES AND ADDRESSES OF ADJACENT LEASE QPERATORS OR OWNERS OF THE SURFACE

Name Addregs

Direction from this well:

N/A

1n addition to other information required on this form, if this weli was plugged back for use as a fresh water well, give ail pertinent details of plugging
operations to base of fresh water sand, perforated interval 1o fresh water sand, name and address of surface owner, and attach letter from surface
awner authorizing compietion of this well as 2 water weii and agreeing to assume full liability for any subseguent plugging which might be required.

Use reverse side for additional detail.

ARROWHEAD QIL & GAS.- LYD. |

CERTIFICATE: |, the undersigned, under the panalty of perjury, state that | am the

CONSULTANT oit

{company) and that | am authaorized by said company to make this report; and that this
report was prepared under my supervision and direction and that the facts stated therein are true, correct and complete to the best of my knowledge.

he

10-13-92, AN
Date FANN N U‘J.{.:; Signature
-i\? g .\Qcﬁ—
=~ b ~ STATE OF ARIZONA
= oW
-‘(’»\7' G\G OlL & GAS CONSERVATION COMMISSION
fe}] » \’0 ~{ .
OV T Plugging Record
F
- c) File One Copy

Form No. 10
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PLUGS AS SET AND WITNESSED BY STEVE RAUZI: ‘

PLUG #1: 5400' - 5200', 200', 83 ft3 , 72 SX
PLUG #2: 4550 —-4450';.100%, 42 fe3 , 37 sX
PLUG #3: 3400' — 3000', 400', 167 £t3 , 145 X
PLUG #4: 2650 — 24007, 250", 106 ft3 , 92 SX
pLUG #5: 1250 - 1100, 150", 65 ft3 , 57 SX
PLUG #6: 100" - 50', 50", 22 fe3 , 19 SX

TOTAL CEMENT 485 £t - 422 SX
SEE ATTACHED PLUGGING PROGNOSIS FOR ADDITIONAL INFORMATION.
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\"*PLICATION TO PLUG AND ABANDO( "

fleLo  WILDCAT

OPERATOR ARROWHEAD OIL & GAS LTD.. . ADDRESS 475 17TH ST., STE. 820, DENVER, CO 80202
Federal, State or Lndian Lease Number : '

or Lessor's Name if Faa Lease SUNCOR-MELANGE WELL NO.___32-23
LOCATION 1962 FNL, 1954 FEL, SEC. 23-T2N-RI1W ‘

MARICOPA COUNTY, ARIZONA

TYPE OF WELL DRY HOLE TOTAL DEPTH 6650
) {Oil, Gas or Ory Hole}

ALLOWABLE (if Assigned) __N/A

LAST PRODUCTION TEST oL (Bbls) WATER {Bbls.)
; GAS (MCF} DATE OF TEST
PRODUCING HORIZON __ N/4 PRODUCING FROM TO

1. COMPLETE CASING RECORD. .

16" CONDUCTOR SET @ 66' KB
9 5/8, 36#, K55, ST&C SET @ 2493' KB, CEMENTED TO SURFACE.

2. FULL DETAILS.OF PROPOSED PLAN OF WORK.

WELL WILL BE PLUGGED WITH OPEN-ENDED DRILL PIFE AS F(‘)LLOWS:

PLUG #1: 5400

1

5200', 200', 83 ft.3 , 72 SX
PLUG #2: 4550' — 4450', 100", 42 ft.3 , 37 sX
PLUC #3: 3400' - 3000", 400", 167 ft.3, 145 SX
: PLUG ##4: 2650' - 2400', 250", 106 ft.3, 92 SX
- PLUG #5: 1250' - 1100', 150!, 65 ft.3 , 57 SX e et
: PLUG #6: 100' -350', 50', 22 ft3°, 19 SX

|

TOTAL CEMENT 485 fr3 - 422 SX
DATE COMMENCING OPERATIONS _9/26/92 - VERBAL APPROVAL OBTAINED 9/25/92 @ 8:30 PM

' F Z
STy NAME OF PERSON DOING WORK cpee pruaznce o vt RV Rk poRess _ nya
L 9 ' Signature : & o ' o
S I CONSULTANT ' -
i3 Title o
o i I 410 17TH ST., STE. 2420, DERVER, GO 80202 ~
I Address : ’ :
: 10/12/92 £ LT
l Date : - - : oo
- ' 'STATE OF ARIZONA - ' -9
Date Approved 101572 OIL & GAS CONSERVATION CGMMISSION s
" STATE OF ARIZONA , : Appiication to Plug and Abandon ;
OIL & GAS CONSERVATION COMMISSION File Two Copies
B By: S A /é)“""/? Form No. 9 -

Permit No, f77 4/82 A ﬂ
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(| JJNDRY NOTICZS AND REPORTS ox( VELLS :
&
I. Memeat Qoweter __ AE-owhead esources £USA) Lzad. 3
. o weLL 3 GASWELL (T QTHER (] (Sosatvs ;
- P a4 - 3
1. wen Nane _ SHTCOT -~ Melange $32-23 d
9 7 Ta Ey { 1953.24 To 7L 3
Loewson L261L.97 Faeer TNL and L[953. e :;
1 2 LY Hars
jee. = Tva, naal Ao, 4 Commty -ar=coba Arizons,
4, Feaerst, Stare ar inaien Lasee Senoer, o ‘vmar' s oamse i Tee eas
5. Fled or Pool N Aildeac
3. Checx Aooroonere Sox 10 indicse Netwre of Nosice. Sesorr. or Qther Qame
NOTICE OF INTENTION TO: SUBSEQUENT ABPONT QI -
TEST WATER SHUT-OFE PULL OR ALTER CASING WATER SHUT-OFF wonTHLY rRoGRESS )
FRACTURE TREAT CIRECTIONAL ORI FRACTURE TREATHENT ] AEFAINING WELL
. SHOQOT GA ACITNZE FEREQHATE CASING mmmmm( { ALTERING CASING
AEPAIR WELL CHANGE PLANS , ABANOORMENT
(OTHER} [ 1oTHEeR) "eekly Prograss Uodaca X
f {NCTE: Aruore restits of muitiom coowoiesion on Vil Comebietion
i ar Recommmetion Reoert s Log torm.)
i 7. JEZCRIBE "ROPOSED OR COMPLETED OPERATIONS (Claurn roee 2 OEFINENT RTINS, M QR DEFTENG QNCEE, JNERNAY SYTHTICNS CaTe-
g of 1rTNe WV OSSN work. | well i3 GrSetionesly AN, 2ve ORI IOCHIONE NG MeERNOS and TWe Ytz USRS lor 2 merkors:
Waakly Ocvdace of wellsita acrivircy, as. requasced by che APU is attached for |
che periad 9/22 - 9/28/92. . -
-
E i
. P o
- STATE OF ARIZDNA
CIL & GAS CONSERAVATION COMMISSION-
77 ' Sunary NOTCIS andg AtDovts O Wally
Pervvar Na, 008 Farms N 3% Flie One Cony -
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ARROWHEAD RESOQURCES (USA) LTD.

DAILY DRILLING REPORT

SUNCOR - MELANGE #32-23
SWNE SEC 23 T2N R1W
MARICOPA COUNTY, ARIZONA

9/22/92: Drilling 8 3/4"™ hole at 5408 with 10.1 ppg salt mud.
9/23/92: Drilling 8 3/4" hole at 5856’ with 10.2 ppg salt mud.
9/24/92: Drilling 8 3/4" hole at 6339’ with 10.2 ppg salt mud.

9/25/92: Drilling 8 3/4" hole at 6650’ with 10.2 ppg salt mud.
Reached TD of 6650’ 12:30 AM 9/24/92, condition hole TOH for logs.

9/26/92: Run DLL/CNL/GR and BHC sonic logs, loggers TD 6650/,
clean location, wait on Halliburton to pump cement.

9/27/92: GIH open ended with drill pipe, set cement plugs as
follows:

Plug #1 5200" - 5400f 72 S5X

Plug #2 44507’ - 4550’ 37 sX

Plug #3 30007 - 34007 145 S8X

Plug #4 2400 - 2650' 92 8X

Tag Plug #4 with drill pipe. Did not tag.

9/28/92: Reverse out Plug #4 to pit, re-pump Plug #4 and
additional plugs as follows:

Plug #4 24007 - 2650’ 92 SX (Replug)
Plug #5 1250’ - 1100/ 57 SX
Plug #6 1007 - 50f 19 SX

Total cement used 422 SX, ¢lean rig, cut off casing head and cut
off 9 5/8" 4 1/2’ below GL and install dry hole marker plate.

Note: FINAL REPORT. A separate sundry will be filed detailing the

PXA operation. Your office will be notified once location is ready
for inspection.

G O AL LU

A e




MEMORANDUM TO FILE

DATE: SEPTEMBER 28, 1992

FROM:  STEVEN L. RAUZI e
OIL AND GAS PROGRAM ADMINISTRATOR

SUBJECT: PLUG AND ABANDONMENT
SUNCOR-MELANGE #32-23 WELL, STATE PERMIT #877

ARRIVED AT WELLSITE AT 8:30 P.M. REVIEWED AND APPROVED GREG
L ETHERIDGE’S PLUGGING PROGNOSIS DATED 9/25/92. PLAN CALLS FOR SIX
S CEMENT PLUGS: THREE IN THE SALT SECTION ACROSS SILT ZONES, A 250-FOOT
O PLUG ACROSS THE SHOE OF THE 9 5/8 INCH CASING (TO BE TAGGED), A PLUG
TooelE ACROSS THE STAGE TOOL, AND A FIFTY-FOOT PLUG AT THE SURFACE.

S RIG UP HALIBURTON 9/26/92 AND SET PLUGS 1 THROUGH 4 PER PLUGGING
PROGNOSIS. PLUG 4 (ACROSS SHOE) IN PLACE AT NOON. WOC 8 HOURS, RIH
NO TAG; WOC 4 HOURS, RIH NO TAG; WOC 6 HOURS, RIH NO TAG; REVERSE
OUT PLUG 4 (IN PLACE BUT GREEN DUE TO SALT-SATURATED SLURRY). RESET

E PLUG 4 AND SET PLUGS 5 AND 6 ON 9/27/92. SURFACE PLUG IS FROM 90" UP TO P
- SURFACE. i
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MEMORANDUM TO FILE
DATE: SEPTEMBER 28, 1992

FROM: STEVEN L. RAUZI e
OIL AND GAS PROGRAM ADMINISTRATOR

SUBJECT: PLUG AND ABANDONMENT
SUNCOR-MELANGE #32-23 WELL, STATE PERMIT #877

ARRIVED AT WELLSITE AT 8:30 P.M. REVIEWED AND APPROVED GREG
ETHERIDGE’S PLUGGING PROGNOSIS DATED 9/25/92. PLAN CALLS FOR SIX
CEMENT PLUGS: THREE IN THE SALT SECTION ACROSS SILT ZONES, A 250-FOOT
PLUG ACROSS THE SHOE OF THE 9 5/8 INCH CASING (TO BE TAGGED), A PLUG
ACROSS THE STAGE TOOL, AND A FIFTY-FOOT PLUG AT THE SURFACE.

RIG UP HALIBURTON 9/26/92 AND SET PLUGS 1 THROUGH 4 PER PLUGGING
PROGNOSIS. PLUG 4 (ACROSS SHOE) IN PLACE AT NOON. WOC 8 HOURS, RIH
NO TAG; WOC 4 HOURS, RIH NO TAG; WOC 6 HOURS, RIH NO TAG; REVERSE
OUT PLUG 4 (IN PLACE BUT GREEN DUE TO SALT-SATURATED SLURRY). RESET

PLUG 4 AND SET PLUGS 5 AND 6 ON 9/27/92. SURFACE PLUG IS FROM 90’ UP TO
SURFACE.
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SUNDRY NOTICES AND REPORTS ON WELLS

1. Name of Opwraws__ArZOWhead Resources (USA) Ltd.

2. OILWELL [ GASWELL [] OTHER [] (Specity}
3. Well Nama Suncor — Melange #32-23
Location 1961,97 Feet FNL and 1953.94 Feet FEL
Sec. 23 Twp, 2N Reoe. 1W County Maricopa Arlzons.

4, Federsl, State or Indisn Lesss Number, or lessor's neme [f fea leae

5. Fisld or Pool Name Wildcat,

8. Chack Approprists Box to Incicate Nature of Notlce, Repoart, or Gther Data

NOTICE OF INTENTION TO: SUBSEQUENT REPORAT OQF: -
TESY WATER SHUT-OFF PULL OR ALTER CASING WATER SHUT-OFF MONTHLY PROGRESS
FRACTURE TREAT DIRECTIONAL DRILL FAACTURE TREATMENT REPAIRING WELL
SHOOT OR ACIIHZE PEAFORATE CASING SHOOTING OR ACIDIZING ALTERING CASING
REPAIR WELL CHANGE PLANS ABANDONMENT
{OTHER) IOTHER) Change of Plans X

[NCTE: Heport results of multiple compistion on Weil Completion
or Recompietion Report and Log form.)

7. DESCRIBE PROPOSED QR COMPLETED OPERATIONS (Clearly s1ste all pertinent deteils, and give pertinent dates, Including estimated date

of s1arting sny proposed work. U well is directionally drilied, give subsurfece focations ond massured end trus werticsl depths for sl markses
and zonts pertinent to 1thie work.) .

Verbal approval was obtained from Mr. Steven Rauzi by Greg Ethridge at 10:15 MST,
Sept. 23, 1992 to extend the possible total depth of the Suncor - Melange 32-23°
Well to 7500'. The original drilling permit #877 and dated 7/8/92 had an approved
proposed depth of 6000'. - :

082937

ot )

& 4
SEP 1992

N
_{,} o
W >,

o (81

™ ARIZONA o))

oo
> QEOLOGICAL  ~J
"3‘»/ SURVEY O

& | N
<9,

/ >

SpIci

cortily that the foregoing is rue snd correct,

Titls Consultémt Dot 9/24/92

Bill Cagle

STATE OF ARIZONA
01l & GAS CONSERVATION COMMISSION

Sundry Notices snd Reports On YWells

pormit o, 00877 File One Copy .

Form No. 25
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( NDRY NOTICES AND REPORTS om(..iau_s

I. Nameal Opersror___ ALTOWhead Resources (USA) Lrod.

1. OIL NELL ﬁ GAS WELL D QTHER [:] (Soeety)
= - #32-23
1. wett Ngeng _SURICOT = Melange #32-23
Loeston 1961.97 Feec TNL and 1953.%4 Feer FEL
7 . :
gec. 23 _ 2N W Yaricopa
4, Feerst, Stats or indian Lasse Numoer, or iessor s neames if few e
S. Fietd or Poot Neme dildcac
3. Chex Ansroorate 8ox o inatcss Nisturs of Nades, Sosore, or Gthar Tam
NGQTICE OF INTENTION TD: SUBSEQUENT REPOAT OF: -
TEST WATER SHUT-OFF PULL OR ALTER CASING WATER SHUT-QFS MONTHLY PHOGRESS
FRACTURAR TREAT OIRECTIONAL OMILY. FAACTURE TREATMENT AREPAIRING WELL
SHOOT OR ACIDIZE PEAFORATE CASING SHOOTING OR ACIDIZING ALTERING CASING
AEPAIR WELL, CHANGE PLANS ABANOONMENT
(OTHER) othempneekly Progress Uvdace X

INOTE: Renorr resuity of muitinie coonalision an Well Compietion
ar Ascomorerion Asoort sed Loy {form.)

7. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Cleaiv rrsie ail cavtinert artsels, avd givi DEFTINGNT JBINE, incIocing wsthmeted date-

of artweg av orooosed work. [ west i3 directioneily SHEee, greT TUDIWITECE OCIUIONE AV TETINGG avd (TU? WVECK) daoths for stk rerkons-
£l 70969 OWITINEIR 10 this wark_]

Weekly Update bf_ wellsite acrivity, as reques{:ad by the APD is attached for
the period 9/12/92 - 9/21/92,

fiosCongultage e 9/21/92

STATE OF ARIZDNA
OIL & GAS CONSERVATION COMMISSION ™

Suniey Novicst sng Reoorn On slls
it Gne Cony -

Form Mo, 18




9/12/92:
9/13/92:

9/14792:
9/15/92:
9/16/92:
9/17/92:
9/18/92;
9/19/92:
9/20/92:

9/21/92.

R

gt
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ARROWHEAD RESOURCES {(UsA) LTD.

DATILY DRILLING REPORT

SUNCOR - MELANGE #32-23
SWNE SEC 23 T2N R1wW
MARICOPA COUNTY, ARIZONA

Drilling g 3/4Y hole at 26537, salt up mud system,
drilling luke salt,

Drilling 8 3/4v hole at 28s57’, deviation 2 1
2849’ , TOH and pick up blade stabilizers, TIH mud WT 10

Drilling 8 3/4v% hole at 3156’ with 10.2
Drilling 8 3/4" hole at 3580’ with 10.2

Drilling

8

Drilling 8 374" hole at 3940’ with 10.2
8 3/4" hole at 4188’ with 10.2
8

Drilling 8 374" hole at 4449’ with 10.2
Drilling 8 3/4" hole at 45527 with 10.1
Drilling 8 3/4" hole at 4835’ with 10.1

Drilling 8 3/4" hole at 5209r with 10.1

ppg
bpg
Ppg
PPy
PPg
PPg
pPpg

salt
salt
salt
salt
salt
salt
salt
salt

/4 Deg. at
-2 ppyg.

mud.
mud.
mud.
mud.
mud.
mud.
mud.

mud.
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ARROWHEAD RESOURCES (USA) LTD.
DAILY DRILLING REPORT
SUNCOR - MELANGE #32-23
SWNE SEC 23 T2N R1W
MARICOPA COUNTY, ARIZONA
% 9/12/92: prilling 8 374" hole at 2653’, salt up mud systen,
- drilling luke sait.

9/13/92: Drilling 8 3/4" hole at 2857/, deviation 2 1/4 Deg. at
28497, TOH and pick up blade stabilizers, TIH mud WT 10.2 ppg.

9/14/92: Drililing 8 3/4" hole at 3156’ with 10.2 ppg salt mud.
9/15/92: Drilling 8 3/4" hole at 35807 with 10.2 ppg salt mud.
9/16/92: Drilling 8 3/4" hole at 3940/ with 10.2 ppg salt mud.
9/17/92: Drilling 3/4" hole at 4188’ with 10.2 ppg salt mud.

9/18/92: Drilling 8 3/4" hole at 4449’ with 106.2 ppg salt mud.

® w ®

9/19/92: Drilling 3/4" hole at 4552’ with 10.1 ppg salt mud.

9/20/92: Drilling

[}

3/4" hole at 4835/ with 10.1 ppg salt mud.

9/21/92. Drilling 8 3/4" hole at 5209’ with 10.1 ppg salt mud.
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MEMORANDUM 10 1310
DATI: SEPTEMBLR 14, 199)

kjf;")
FROM- STEVEN [ RA U/_’I o

FOQUR BARRELS OF CEMENT WERE CIRCULATED ON THE FIRST STAGE. ABQUT

75 PERCENT EXCESS CEMENT WAS USE]) NO SECOND STAGR PERFORMED.

FATE WEDNESPAY T FARLY THURSDAY Wi WITNESSED THE PRESSURE TEsT
OF THE BOPE. THE STACK HELD PRESSL E AT 500 s A |

OFF ABQVE 3300°ps). THE STACK Wag TIGHTENED BIT CONTINUED TQ B
OFF AT 5000 ps). TR PRESSURE SEEMED T P BLEEDING (FF THROUGH TH
THREADS ON THE TiST PLUG. RETURNED T4 ROOM AT 3:/8 AM. THURSDAY
MORNING wy: TESTED THE ANNHI-AR PREVENTER T8 2500 PST AND TT HELR.
THE PIPE AND BLIND RaM PREVENTERS WERE TES HH A PST AND
ONE VALVE ON THE MANIFOLD 1 EARED ABOVE 3500 ps BUT HELR AT 350
iﬁ%\u&%’; PRESSLIRE TESTS N THE pOPE WERE HELR FOR 4 MINIMUM QOF 15

INTEOREy MORNING, SERTEMBER |/, 002 | WITNESSER THE MECHANICAL
PEGeaRITY TEST OF THE D $/g et TRREACE CASING. “THE CASTNG WA S
TESTERTTO 1300 ps1 FOi 30 MiN(ryts 4 MR HELR PRESSURE

QUIARCQTESTIRS OF FARMING T PERFORMED ALL PRESSURE T85TS

vy e e o . e P

e i Wy bt




MEMORANDUM TO FILE

DATE: SEPTEMBER 14, 1992

e
FROM: STEVEN L. RAUZI =

SUBJECT: WITNESS CIRCULATION OF CEMENT AND BOPE/CASING TEST
SUNCOR-MELANGE #32-23 WELL, STATE PERMIT #877

1 WITNESSED (WITH RICK TRAPP) THE CIRCULATION OF CEMENT ON THE 95/8
INCH SURFACE CASING ON TUESDAY, SEPTEMBER §, 1992. ABOUT THREE OR
FOUR BARRELS OF CEMENT WERE CIRCULATED ON THE FIRST STAGE. ABOUT
75 PERCENT EXCESS CEMENT WAS USED. NO SECOND STAGE PERFORMED.

LATE WEDNESDAY TO EARLY THURSDAY WE WITNESSED THE PRESSURE TEST
OF THE BOPE. THE STACK HELD PRESSURE AT 500 PSI AND 1000 PSI BUT BLED
OFF ABOVE 3500 PSI. THE STACK WAS TIGHTENED BUT CONTINUED TO BLEED
OFF AT 5000 PSI. THE PRESSURE SEEMED TO BE BLEEDING OFF THROUGH THE
THREADS ON THE TEST PLUG. RETURNED TO ROOM AT 3:18 AM. THURSDAY
MORNING WE TESTED THE ANNULAR PREVENTER TO 2500 PSI AND IT HELD.
THE PIPE AND BLIND RAM PREVENTERS WERE TESTED TO 5000 PSI AND HELD.
ONE VALVE ON THE MANIFOLD LEAKED ABOVE 3500 PSI BUT HELD AT 3500

PSI. ALL PRESSURE TESTS ON THE BOPE WERE HELD FOR A MINIMUM OF 15
MINUTES.

ON FRIDAY MORNING, SEPTEMBER 11, 1992, I WITNESSED THE MECHANICAL
INTEGRITY TEST OF THE 9 5/8 INCH SURFACE CASING. THE CASING WAS
TESTED TO 1500 PSI FOR 30 MINUTES AND HELD PRESSURE.

QUADCO TESTERS OF FARMINGTON PERFORMED ALL PRESSURE TESTS.

Y BB e e e T
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’ SUNDRY NOTICES AND REPORTS ON WELLS
1. Nemeal Operstor ____Arrowhead Resources (USA) Ltd.
2. OIL WELL ﬂ GAS WELL U OTHER [] {Speciiy}
7. Weil Name __SUDCOT — Melange #32-23
Location 1961.97 Feet FNL and 1953.94 Feet FEL
Sec. 23 Twp. 2N Age, 0 County Maricopa Arsizonu,
4. Federal, Siate or Indisn Lesss Number, or (e2s0r's nasme [f fee jesse
5. Fisld or Pool Neme Wildecat
B. Chack Appropriste Boxt to Indieate Nature of Notice, Aeport, or Other Date
NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF: -
: TEST WATER SHUT-OFF PULL OR ALTER CASING WATER SHUT.OFF MONTHLY PROGRESS
: FRACTURE TREAT DIRECTIONAL DRILL FIIACTURE TREATMENT REPAIRING WELL
SHOOT OR ACIDIZE PERFORATE CASING SHOOTING OR ACIDIZING ALTERING CASING
: AEPAIR WELL CHANGE PLANS ABANDONMENT
(OTHER) iotuemy Weekly Progress Update X
; {NOTE: Repost results of multiple compistion on Weli Compietion
‘ or Racompietion Report and Log form.}
7. DESCRIGE PROPOSED OR COMPLETED OPERATIONS [Cleariy state all partinent detsils, snd give pertinent dates, incilding eetimated date
of starting ony propowd work. | well is directionsily drilled, give subsurisce locetions and messured and (rue verticsl depths for sll markers
and zones pertinent to this work .} .
Weekly Update of wellsite activity, as requested by the APD is attached for
the period 8/18/92 - 9/11/92 .
¢ Tive_Consultant Derw /14192 | P 0
A - STATE OF ARIZONA .
= OIL & GAS CONSERVATION COMMISSION' o
00877 Sundry Notices snd Reports On Viells R
Permit No, 7 L ¥ Form No. 75 File One Copy - Do od
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ARROWHEAD RESOURCES (USA) LTD.

DAILY DRILLING REPORT

SUNCOR - MELANGE #32-23
SWNE SEC 23 T2N R1W
MARICOPA COUNTY, ARIZONA

8/18/92 - 9/1/92: Building location, MIRU Grace #174, installed
60’ of 16" conductor pipe, 12/ above ground, 48‘ below ground
level.

9/2/92: Spud well with Big Rig 2:30 PM local time 9/1/92.
9/3/92: Drilling 13 1/2" hole at 985’ with 8.9 ppg mud.

9/4/92: Drilling 13 1/2" hole at 1649’ with 8.9 ppg mud.

9/5/92: Drilling 13 1/2" hole at 2040’ with 9.0 ppg mud.

9/6/92: Drilling 13 1/2% hole at 2249’ with 9.0 ppg mud.

9/7/92: Drilling 13 1/2" hole at 2390¢ with 9.2 ppg mud.

9/8/92: Drilled to 2500’, start running casing.

9/9/92: Finish running 62 JTS (2489.38’) 9 5/8, 36# K55 ST&C new

casing with float collar and DV stage tool at 1228’ KB. Mix and
pump cement 25 BBL fresh water, 5 BBL super flush, 5 BBL fresh
water, 425 SX "lite" cement mixed at 12.5 ppg, 150 SX neat class
nGg" mixed at 15.8 ppg. Had 100% returns, cement to surface on
first stage, displacing 12 BBL cenment to pit. Plug down at 3:00 PM

9/8/92. Float held ok. WOC 8 hrs., prepare casing for wellhead.
9/10/92: Nippling up and testing BOP to 5000 psi.
9/11/92: Drilling out DV tool, pumped 50 SX class "G" cement

through "DV" tool and closed ports when plug bumped to 800 psi, woc
8 hrs.
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SUNDRY NOTICES AND REPORTS ON WELLS

t. Nems of Qperater Arrowhead Resources (USA) Ltd.

2. oILwELL 3 GASWELL [ ] OTHEA [] {Specity)

Suncor - Melange #32-23

3. Well Name
1961 .97 Feet FNL and 1953.94 Feet FEL
Location
Sec, 23 Twep. 2N Age. W County Maricopa Arizons,
4. Fedarsl, State ot indisn Lemse Number, or iemsor’s neme if foe leese
5. Fistd or Pool Name—Yildcat
8. Check Apgropeiste Box to Indicate Nature of Notice, Report, or Other Data
NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF: -
TEST WATER SHUT-OFF PULL OF ALTER CASING WATEN SHUT-OFF MONTHLY PROGRESS
FRACTURE TREAT DIRECTIONAL DAILL FRACTURE TREATMENT REPAIRING WELL
SHOOT OR ACIDIZE FERFORATE CASING SHOOTING OR ACIDIZING ALTERING CASING
REPAIA WELL CHANGE PLANS ABANDONMENT
{OTHER) {OTRER)

{NOTE: Report results of multipis compistion on YWeil Completicn
ot Rzcompletion fAsport snd Log form.}

7. DESCRISE PROPOSED OR COMPLETED QPERATIONS (Ciearly state sl pertinent desils, and give pertinent dates, including estimated date

of starting any mxoposed work. 1} well is directionslly drilled, give subsuriace locations and messursd snd true vesticsl depths for ali markens
and zonex partinent to this work.) -

As a followup to my telephone conversation with Mr. Steven Rauzi, please note
that Grace Drilling Rig #174 will drill the above referenced well. Anticipated
spud date is 8/30/92. Notification will be provided 48 hours before drilling
operations commence per permit condition. oo

8. 1 herehy cartify thut the foregging is true snd correct,

" Signed Tive__Consultant Date 8/26/92
Bill Cagle
STATE OF ARIZONA
_ OIL & GAS CONSERVATION COMMISSION
) . ) ‘ Sundry Noticer snd Reports On Welhy
Permit No. 00877 : Form No. 26 Fite One Copy .

.
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This constitutes the permission and authority from the
OIL AND GAS CONSERVATION COMMISSION,
STATE OF ARIZONA,
To: ARROWHEAD OLL AND GAS, LTE.
fOPERATOR)}
to drili a well to be known as
SUNCOR-HELARKGE #32-23
{WELL MAME)
located 1661 .97 FEET ENL AND 1653.94 FEET FEL
Section__ 23 Township__ 2% Range. 1v , . MARIGOEA County, Arizona.
The.  WEST 1/2 OF HE /& IF OlL: ALL OF SECY1OH 23 T¥ GAS of said
Section, Township and Range is dedicated to this well.
Said well is to be drilled substantially as outlined in the attached Application and must be drilled
oo in full compliance with all applicable laws, statutes, rules and regulations of the State of Arizona.
: Issved this____&  day of JULY , 1992
OlL AND GAS CONSERVATION COMMISSION - {
L -, A 3
: By s N P A A : -
i ' EAEATIEAIHEGOR o
: OiL & GRS PROGRAM ACMINISTRATS: R : :
t q .
Ara 7 B 0 9
permiT - !
o State of Arizona -
RECEIPT NO. 3027 Oil & Gas Conservation Commission :
A.P.I. NO. 02-013-20025 Permit to Drill
: FORM NO. 27 4
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DRILLING PROGNCSIS

QPERATOR: Arrowhead Resources (USA) Ltd.
WELL: Gila #1-23
LOCATION: SW NE Section 23-T2N-R1W

Maricopa County, Arizona

ELEVATIONS: 1033’ Ground
1045’ KB (Est.)

FORMATIONS
NTERV. DESCRIPTION
Surface-2500' Upper Miocene Interbedded Sands, Gravels &
Shales.
25007 ~3200" Miocene Salt
32007 -5500/ TD Lower Miocene Interbedded Silts, Sands, &

Black Shales. (TD @ Top of 2nd Salt)

HOLE SIZE, CASING & CEMENTING PROGRAM
HOLE -
INTERVAL SIZE CASING CEMENT
surface 0—-2500’ 13 1/2n 9 5/8", 36#, Staged w/collar
K55, ST&C @ 1200’

First Stage: 520
SX Lite Cement &
13.8 ppg & 150 SX
Neat Class "G" @
15.8 PPg (75%
Excess)

Ssurface Second Stage: 500
SX Lite Cement @
13.8 PPg (50%

Excess)
Salt 2500- 8 3/4n (5 1/2", (Cemented w/remain-
32007 17#, N8O) der of Production
Sstring)




Drilling Prognosis
Gila #1-23
Page two

INTERVA
Miocene Sediments

(Production)
32007 -TD & 5500’

CASING ACCESSORIES

SURFACE CASING:

PRODUCTION CASING:

LOGGING PROGRAM:

CORES:

DRILL STEM TESTS:

S LES:
MUD L.OGGING UNIT:

SPECIAL EQUIPMENT:

i

RV

HOLE

SIZ CASING CEMENT

7 7/8% 5 1/2v, 17#, ~Staged w/collar

N80, LT&C e 4,0007

First Stage: 260
SX Class "G" @&
15.8 ppg (15%
Excess)

Second Stage: 300
SX Class "G" €
15.8 ppg (20%
Excess w/TOC @
23007 in 9 5/8"
CSG.)

9 5/8" Float Shoe

9 5/8" Float Collar w/Latch Down Receptacle
6 Centralizers, 1 Stop Ring (4 @ Bottom, & 1
either side of DV Tool)

DV Tool @ 1200/

5 1/2" Float Shoe

5 1/2" Float Collar w/Latch-Down Receptacle
1 Centralizer & Stop Ring

20 Turbulators

FDC - CNL - GR - CALIPER (TD to 25007)
DLL - GR (TD to Base of Salt)
BHC Sonic - GR (TD to Base of Salt)

None

One or more possible in Miocene Sediments
contingent upon hole conditions.

2500’ (Base of Surface Casing) to TD &
55007 ==mm=— 10 Intervals

Self-manned unit in place @ 2500/ (Top of
Salt). Unit to contain H,S Detecticn egquipment.

1) Pre-mix tank to pre-hydrate gel for salt-
based mud below surface casing to TD (2500’/-
5500/). 2) Wear bushing mounted in 9 5/8"
casing head when drilling below bottom of

9 5/8" CSG.
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Drilling Prognosis
Gila #1-23
Page Three

MUD_PROGRAM:

MUD WATER
INTERVAL W, VISCOSITY LOSS _ TYPE
‘ 0-2500° 8.8~ 30-45 NC Fresh Water Gel
10.5 Allowed to weight~
up naturally w/
solids & fines to
prevent sands &
gravels from
sloughing.
2500- 9.8- 34-38 8-10 Salt Saturated Gel
5500 10.3 (45-50 for (Gel to be pre-
Logs & DST) hydrated in
separate pre-mix
tank}
NOTE: Use Nitrates as Tracer for DST's
(100 ppm by time tools run) .
DEVIATION SPECTFICATIONS:
L - MAX. MAX. RATE OF FREQUENCY OF
R : INTERVAL DEV. CHANGE /100" SURVEYS
0-25007 2 Deg. : - 200/
2500-5500 3 Deg. 1 Deg. /100 300’ (Or as deemed B

necessary in
dipping sediments
below salt; 3200-

5500)

7 MINIMUM BOP & PRESSURE CONTROL EQUIPMENT:

: INTERVAL SURFACE_EQUIPMENT REMARKS

1 0-25007 None

‘o 2500-5500" Double ram BOP’/w/blind Pressure test to o 1 -
i rams & pipe rams for 1,500 psi for 30 e

s 4 1/2" drill pipe; & min. prior to ' o
o annular BOP above. drilling ocut 9 5/8" : [

o (211 rated for 3,000 CSG. : o
» psi)

\o
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Drilling Prognosis
Gila #1-23
Page four

NOTE: 1) Below surface casing setting depth, rig will have the
following installed and/or available at all times (rated to at
least 3,000 psig):

2 ea. Kelly Cocks (1 upper, 1 lower)

1 ea. Drill pipe stabbing valve, on rig floor, & in open
position.

1 ea. Choke manifold w/isolating valve hetween BOP’s &
manifold.

2) Operational check of BOP’s & choke manifold reqguired
once every 24 hours & to be recorded on daily "tour" reports.
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SURFACE:

FIRST STAGE

FIRST STAGE:

SECOND STAGE

SECOND STAGE:

PRODUCTION
STRING:

FIRST STAGE

‘j FIRST STAGE:
I SECOND STACE

SECOND STAGE:

s

( ('

GILA 1-23
ARROWHEAD RESOURCES (USA) LTD.

CEMENT PROGRAM

9 5/8" 36# in 13 1/2" hole

(.4887 Ft¥/Ft) (25007) = 1221.75 Ft’
(1222 Ft?) (1.75 Excess) = 2,139 Ft’
Stage Collar € 1200/

(13007) (0.4887 Ft’/Ft) (1.75) = 1,112 Ft!
(150 SX Neat) (1.18 Ft?/SK)} = (177 FtH

935 Ft' Lite Cement
(935 Ft*)/(1.80 Ft¥/SK) = 519 SX

S0 BBL. Fresh water followed by 520 SX HOWCO Lite
containing 2% CaCl & 1/4#/SK cello flakes; followed
by 150 SX neat cement containing 2% CaCl & 1/4#/SK
cello flakes. Bump plug to 1,000 psi. Open DV tool,
circ. cement to pit, close in, & circulate w/mud tank
volums 2 hrs.

(12007) (0.4887 Pt}/Ft) (1.50) = 880 Ft’
(880 Ft’)/(1.80 F£’/SK) = 489 SX

30 BBL. Fresh water followed by 500 SX HOWCO Lite
containing 2% CaCl & 1/4#/SK cello flakes, bump
plug to 1,000 psi; SI 12 hours WOC (state
requirement)

5 1/2% 17# in 7 7/8" hole (8 3/4" hole thru
salt) Cement 2300° (200’ inside 9 5/8%") to
TD @ 5500/

Stage collar at 4,000

(15007) (0.1733 Ft3/Ft) (1.15) = 299 Ft’
(299 Ft?)/(1.18 Ft’/SK) = 253 SX

20 BBL. Fresh water, 10 BBL. mud flush, 10 BBL. Fresh
Wtr., & 260 SX Class "G" neat cement containing
fluid loss & 1/4#/SK cello flakes. Bump plug w/
1,000 psi. Open DV Tool, circ. excess cement to
pit, close in, & circulate w/mud tank volume 2 hr.

(17007) (0.1733 Ft}/Ft) (1.20) = 354 Ft?
(354 Ft?)/(1.18 Ft*/SK) = 300 sX

30 BBL. Fresh water, 10 BBL. mud flush, 20 BBL.
fresh water, & 300 SX Class "G" neat cement contain-
ing fluid less & 1/4#/SK cello flakes.

T g e
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APPLICATION TO DRILL K]

NAME OF COMPANY OR OPERATOR

{ g
APPLICATION- FOR PERMIT TO DRILL OR RE-ENiER

RE-ENTER OLOWELL O

Arrowhead Resources (U.S.A.)} Ltd., doing business in Arwﬂmad_ojlﬂﬂd—ﬁas—m

475 17th Street, Suite 820 Denver Colorado 80202
Address City State

To be determined

Drilling Contractor

Address
DESCRIPTION OF WELL AND LEASE
Foderal, 51ate or Indian Leass Number, or I fee lease, name of lessor Wall number Etevation {ground)
sSunCor Development Company 32-23 1031.87"

Nearest distance from proposed location
1o property or lease line:

652 feot

Distance {rom proposed location to nearest drilling,
completed or applied—-for well on the same lease:

N/A

feet

Number of acres in lease:

Number of wells on igass, Including this weil,
completed in or drilling to this reservoir:

638.884 N/A
tf lease, purchased with ona or more Name Addresy
wells drilled, from whom purchased:

N/A

=1l Tocation lgive lootage [rom section lines)

1962 £nl, 1954 fel 23-2N-1W, SW/4NE/4

ection—township—range of block and survey

Dedication (Comply with Fule 1051
0il Well — W/2NE/4
11 J3'\'1 P L &

"Field and reservoir (i wildcat, so state) County

Wildcat Maricopa

™ e L

Distance in miles, and directlon from nearest town or post office

1% miles Northeast of Litchfield Park

Well name will be SunCor-Melange #32-23

Proposed depth: Rotary or cable tools Approx. date work will start
6000 feet Rotary 8-20-92

Bond Stalus _22F0 ;j d?i fora LR Organization Report Filing Fee of $25,00

Amount  $5,000.00 On file Or attached X Auached X

Remarks:

CERTIFICATE: |, the undarsigned, under the penalty of perjury, state that | sm the Attorney—-in-Fact

of the

Arrowhead Resources (U.S.A.) Ltd.
repart wes prepaied under my supervision snd direction and that the

ot

(compsny), and thst | am suthorized by
acts stated therein are true, co|

any to
plefe t

ke this repor
th 1]

; and that thiz

y knowledge.

- - .. e, . .Sieusture ., Ddtglas G. Liller
Ceneme s peee e e gyl 28,1992
Date -

. et Vs ey . - . e

v

Permit Mumber: - 8 § 2

Approval Date: ik '?;L

.
Approved By: _S‘Zf&aﬂ” - é M-&

Notice: Belore senging in this form be sure that you have given
all information requested. Much unnecessary correspond-

ence will thus be avoided. FormNe. 3

STATE OF ARIZONA

OIL & GAS CONSERVATION COMMISSION

Application to Drill or Re-enter.
File Two Copies

{Complete Reverse Side)

AP| # 02-013-20035~
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JUM 85 ‘92 12:11 CADDIS RESOURCES 398 PO2 l
~ 1. Operator shall outiine the dedicateJ\ :age for both oil and gos wells on the plat. ‘?(;}m outline = oil '
- reéd outline .= gas

2. A registered professiona! engineer or tand surveyor registerad In the State of Arizona or approved by the Commission shall show
on the plat the location of the well and certify this information in the space provided. '

a, ALL DISTANCES SHOWN ON THE PLAT MUST RE FROM THE OUTER BOUNDARIES OF THE SECTION. ]
&, is the Operatar the only owner in the dedicated acreage outlined on the plat below? YES NO__ X
B. If the answer to question four Is “no,™ have the interests of all the owners been consolidated by communitization agreement or
- otherwise? YES X NO . If answer is “yes,” Type of Censolidation__¥@rious agreements between
the parties
6. if the answer ta question four is “no,” list ail the owners and their raspective interests below:
Ownér Operator 51.85% L.and Description
___SDC Nevada, Tnc. 331.15% Township 2 North, Range 1 West G&SRM
Dusty Mac Resources, Inc. 15% Section 23
__ - CERTIFICATION
o Cor | NG Cem f HE o
| hereby certify that the information
' above is true end complete to the
‘ \‘\ best of my knowledge and belief.
. L)
\ Loeey &. Sasvrantagd
; Y Name
—— ] S _ _1 | sveNet wanseerz. o
- POSition‘ £
Com ar\yZ
Werr. ’ - T lo W o i B
6176/2r‘ %3. 94 Date
|
W/a Lo l eVacor .\J
Mazurac % ‘ -
] . e e -
@ lk/gu_. SITE censT I _ - .
b fo3r. 87 ] | hereby certify that the well location ,
} shown on the plat was plotied from
| field notes of actual surveys made by .
me ¢r under my sispervision, and that S - - 1
i | thesame is.true and correct to the best B ‘
! I __“of-my knowledge and befief, .
Date Surveyed o7 : |
. S/ D2 L 1
‘ Registered Professional Enginesr RN _ s
1 E ‘ and/ar Land Surveyor : L ) s
. LS { SYa cor- Secoe —, | . o
L& —::F‘:H”"E—‘“‘_‘Mcmz KLl 22292, _ P p
S 0 336 680 990" 1320 1650 1980 2310 2640 Z000 1806 10 5 0 | Certificate No. T : oo 1
W PROPOSED CASING PROGRAM -
) Size of Casing Weight Grade & Type Top Bottam Cementing Depibs Sacks Cement Type SR -
9 5/8 3e#/fty K55 surface 2500' | 2500'-surface 1170 Lite & Clas%: G o B
51/2 17#/ft] N8O  |surfack 5500' | 2300'-5500' 560 Class G | S T
T T B S T ~3F . R A Ay e . P E R AT S ’

ot e I o
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MEMORANDUM TO FILE

DATE: JUNE 25, 1992

5‘ £ <
FROM: STEVEN L. RAUZI

SUBJECT: FRESH-WATER AQUIFERS IN VICINITY OF SEC. 23, T.2 N., R. I W,

I CONTACTED RICHARD L. HERTHER, ARIZONA DEPARTMENT OF WATER
RESOURCES, PHOENIX, AND DISCUSSED WATER WELLS AND STATIC WATER
LEVELS IN THIS AREA:

STATIC LEVEL IN NW SE SECTION 23 WAS 179.5 FEET ON 11/22/91.
STATIC LEVEL IN SW SE SECTION 23 WAS 186.1 FEET ON 11/22/91.
LITCHFIELD PARK SERVICE WELL IN S 1/2 OF SECTION 1S 800 FEET DEEP.
A WELL IN THE W 1/2 OF SECTION IS ESTIMATED TO BE 400 FEET DEEP.

b

e3¢ S 3¢ e e e ke e sj ok ke oo e ko ok kol ok ek ok

THEREFORE, SURFACE CASING SET AT 2500 FEET AND CEMENTED BACK TO
THE SURFACE WILL BE SUFFICIENT TO PROTECT ALL KNOWN AND
REASONABLY ESTIMATED FRESH-WATER AQUIFERS IN THIS AREA.
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} Operator  ARROWHEAD OIL AND GAS, LTD.
}
] ‘ Bond Company  VALLEY NATIONAL BANK Aamount $5,000.00

Bond No. C.D. #2609737 Date Approved 6/29/92

Permits covered by this bond:
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( ECURITIES SAFEKEEPING (
1700 WEST WASHINGTON ST. - PHOENIX, ARIZONA 85007

DATE: 06/25/92

STATE AGENCYWW@IL & .GAS)
ARROWHEAD OIL & GAS LID.

COMPANY — h
475 17TH STREET, SUITE 820
DENVER, €O

DOMESTIC FOREIGN

STATE AGENCY NO.

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

State Treasurer's Use Only

DEPOSIT
C.D.NO.: 2609737\/

Lo ep e s ATy - JPURUNCI TP '_-:-_'-_.:t," Y S
I Wy A ¥ i

BANK: VALLEY NATIONAE BANK OF ARIZE)NA

e T e am i = T -_.-A_;;.. P S —-r{'—’-::-.‘i-om -F Pt v Sk SRR e I

. [# ]
MATURITY DATE:  12/21 /9 2 \/ INTEREST RATE: 3.40 % R -
=2

AMOUNT $ 5,000. oo/
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C D. ASSlGNMENT MUST BE ATTACHED UNLESS C.D. IS PAYABLE TO STATE TREASUFIER /

-cD: Nq;é‘-- .

_BELEASE

BANK:

MATURITY DATE: _ INTEREST RATE:

‘STATE TREASURER VATIDATION NG, 7 > 7

e =
Pl oREmT SR

%

5.7+ o Authorized Signature” - . . . oo Date )

RECEIVED THE ABOVE RELEASE

STATE AGENCY AUTHORIZATION

T Sjwwééw?

- Bank or Flrm —

Authanzed Slgnature

i Amﬁaﬁzeq:s;sgrfamref‘_; o

FORBANK USEONLY B scmimiioi st i

T BANKAUTHORIZATION

Checked by * Verified by

e e e o

Authorized Signature -
STATE'S DEPOSITORY BANK
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_Arizons, »s evidecced by an sccount in the amount of _ FIVE THOUSAND DOLLARS AND NO CENTS

AS._ JNMENT TO ARIZONA STATE TREAS ¥
SECURITY IN LIEU OF CASH DEPOSIT FOR COMPLIANCE WITH
SECTION 35-155 ARIZONA REVISED STATUTES

A

Arrowhead Resources (U.S.A.) Ltd., doing business in Arizona ‘as Arrowhead Oil and Gas Ltd.

NAME :
475 17th Street, Suite 820 Denver 3
STREET ADDRESS cITyY E
Denver Colorado {303) 294-0400 :
COUNTY STATE TELEPIIONE NUMBER i

hercinafter referred 1o ks ASSIGNOR, does hereby nssign and transfer to the Tieasurer of the State of Arizona, hereinafter 1cfcrred to as
the TREASURER, ali right, title and interest of sny kind whatsoever, owned or held by Assignor in the principal, but not in the interest
hercinaftes accruing aficr the date of this assignment in the insuscd account of ASSIGNOR so long es such funds fcmain on deposit in the

_valley National Bank
FINANCIAL INSTITUTION

whose address s 4398 N. Campbell Ave. Tucson, AZ 85718 Pima
STREET ADDRESS CITY N COUMTY

dollars (S 5,000.00 ) identificd by sccount pumber 8161—‘*,043‘ / Mﬁz%glz which account is insured by the -~
Federa) Deposit Insurance Corporation or the Federal Saviogs and Lean Josuraoce Cosporation. is astignment is given 23 secuiity for
campliance with ARS 27-501 to 539 and with the Rules of the 0il and Gas Conservation
Camission.

Dsled this 19th doy of June , 1992 s Denver, CO KXo,
Arrodesd Reeaaroes (ll.S.A.? Ltd., obirng hasiness in Arizona
IMPORTANY - SIGNATURE OF ASSIGNOR as Arcovhead 011 Gas .
. . . VE
‘This Assignment shall be sigaed by the NAME OF ASSI XA /Y%:S&?‘\'N ABO .
Individual Himsell BY: Attorney-in-Fact

[
“ SYeHATURE OF ASSIGNOR
FIRST ENDORSEMENT - RECEIPT FOR NOTICE OF ASSIGNMENT

Receipt is heseby acknowledged to the Ticasurer of the State of Arizons, heveinafter refemed to as the TREASURER, of written nalice of
the assignment to said Trcasvrer of the sbove-jdentified sccount. We have noted our records to show the intesest of the Trcasurer in said
accuunt 25 showa in and by the assignment sbove. We have setained a copy of this document.  We heicby ccitify thal we have nul re-
ccived any notice of licn, encumbrance, hold, chiim or other obligation against the sbove-identificd sccount prior 1o its aszignment

the Treasusey.  We further hereby waive sny cuncnt snd future sight of set-off sgainst such account. We sgtec 1o make payment a3 1c- . ;

quircd by the Rulcs and chuhli(us of the Treasurcs adopted in accordance with applicable laws and the Jaw applicable to this institution,

Dated this é?._ day of / iAnf_ , 1992 . m‘:ﬁ&/ ., Arizona

Valley National Bank

S

or U Jodith (LB nplg o e SO0 pdeyman Qaweee Managen

SIGNATURE OF OFFICER OF EINANCIAL INSTITUTION TITLE

Subscribed and sworn before me this 23 day of ./,we . 1992 /7[ é Z .- -~
B . L r

NOTARY PUBLIC SIGNATURE
My Commissign Expires July 31, 1994
COMMISSION EXPIRES

SECOND ENSORSEMENT - RECEIFT FOR SECURITY AND DIRECTION TO PAY EARNINGS

R:'u;.c'ipl is t::k_ﬁosf:l':ﬂgad of the assigoneni sbove and the account {dentified in the assignment above, The financial fostiution named
in the assignmeet sbove Is herebysuthorized and directed to pay soy carnings credited afier the dale of thit sssigoment on the above-

$dcotified zeccunt of; the above-pamed assigoor, j ‘ . _
Dated mi;"e’zﬁfo-y of { Lgﬂg 77w __}D e 2Ll . Atizona. = D
" ARIZONA STATETREASURER =R
: Authorized Repsésshila * ‘
By X
o M
(Prepase In duplicate. Please Type sll Informatico) = =
Atuzch Originel Assignment lo Certificates of Deposit and File with Siale. o ',,g
= 5
% [
&

7
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Vailey National Bank of Arizona

BRANCH River Campbell

e

jid

Certificate of Deposit
NON TRANSFERABLE 2609737

BRANCH NO. T7159  parp  6-22-92

THIS CERTIFIES THAT THERE HAS BEEE ITED T 1SR4 .
%—W y (e
BANK it et {luil ]I'L"‘ml ‘!m:‘l CI$

DEPOSITED IN

PAY TO
Arizona State Treasurer

gggmmbeposited by Arrowhead Oil &

OF THIS

CERTIRCATESAS Ltd..
PROPERLY

ENDORSED)

0-100-0675 Rav. 7091

ACCOUNT NO.

8161-3043 $ 5,000.00

THiS CEATIFICATE MATURES 1 182 Days FROM ISSUE DATE O
December 21 892 prReSTIS TOSEPAD Haturity

AT THE RAEOF 03.40 X PER ANINLIM OH AN ACTUAL RUMSER OF DAYS PER YEAR BASIS.
FIRST INTEREST PAYMENT [NJE 12-21-92 :

M s:NGLE MATURITY - INTEREST CEASES AT MATURITY
EJGiFFOMATICALLY RENEWABLE - THE CERTIFICATE WILL AUTOMATICALL'Y REHEW EVERY

182 Days

UNLESS REDEEMED WITHIN 10 CALENDAR DAYS (ONE BUSINESS DAY FOR MATURITIES OF 31
DAYS OR LESS)} AFTER ANY MATURITY. THE BANK RETAINS THE RIGHT TO REDEEM THIS

CERTIFICATE OR CHANGE IE INTEREST RATE THER{TERMS AS OF ANY W. _
AﬁﬁQoEﬁJaﬂJ&' - ‘ ) : - )
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. ORGANIZATION REPORT

i

Full Nsme of the Company, Organization, of Individual g ]
Arro d Resources {U.S.A. ., doing business in Arizona as Arrowhead Qil and Gas ]
Post Office Address {Box or Street Address) 0 1 Ltd. %
475 17th St., Suite 820, Denver, Colorado 80202 J
Plan of Organization {State whether organization i3 a corporation, joint stock association, firm or partnership, or individual) 3
Corporation
Purpose of Qrganiration {State type of business In which engaged) 3
0il & Gas Exploration ;
If a reorganization, give name and address of previous organization.
If a foreign corporation, give {2} Name and post office a'ddless of srate agent {3) Date of permit to do business in state -
{1) State where incorporated C. Liller, Jr. ;
South Dakota 26022 Primo Cr. ;
Rio Verde, Arizona 85255 June_3,_ 1992 3
Principal Officers or Partaers {if partnarship) i TITLE POST OFFICE ADDRESS 3
601 W. Cordova, Suite 100
George H. Laycraft Pregident Vancouver, B.C. V6B 1Gl
Richard L. Coglon - Secretary Same -
Y
DIRECTORS NAME PDST OFFICE ADDRESS
George H. Laycraft 601 W. Cordova, Suite 100
Vancouver, B8.C. V6B 1Gl
CERTIFICATE: ), the undersigned, under the panelty of perjury, state that | am the Attnme_y;—ln-Eacr of the
Arrowhead Rescurces (U.s.A.) Ltd. {company), and that | am suthorized b pany to make this report; and that this
teport was prepared under my tupervision and direction end thal the Tacts stated therein sre true,

WUI my knowledge,

Signature ~ -

g
Douglas G. Liller, Attorney-In-Fact
June 24, 1992

Data
STATE OF ARIZONA
OiL & GAS CONSERVATION COMMISSION
Organizetion Raeport
Fils Ons Copy
Form No. 1

4/82
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Filing Fee — Application for Permit to Drill or Re—Enter
Suncor Melange #32-23 Well
Maricopa County, Arizona

W H# 3027'

Gila Salt Dome
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OOLSBY:-BROTHERS—H

snd assoclates. Inc.

CONSULTING GEOLOGISTS TO THE ENERGY INDUSTRY

Ol & Gosr-Coul
%545 Court Mlace, Suie 30

0CT 13 1992

GEOLOGICAL WELLSITE REPORT 5.{7’]
N

pl

ARROWHEAD OIL & GAS, LTD.

Sun Cor-Melange #32-23
SW NE Section 23, T2N, R1W
Maricopa County, New Mexico

] CONFIDENTIAL

SEP 2 7 199 —

Release Dale ~—e—

L]

Mathew D. Goolsby
Consulting Geologist
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SUMMARY
The Sun Cor-Melange #32-23 was spudded for Arrowhead Qil & Gas on September 1,
1992. Grace Drilling’s rig #174 reached a total depth of 6650 feet on September 25, 1992.
As a seismic prospect, the Sun Cor-Melange #32-23 was designed to test updip

truncations of Miocene clastics along the southern margin of the Luke Salt dome. Free oil shows

and recoveries suggested oil generation and migration in the prospect area. Seismic interpretation

also indicated good lateral and vertical closure, with salt providing the seal. There seemed to

b oo
y
4

remain only finding reservoir quality rock within the Miocene clastic truncation.

The Luke Sait was encountered at 2620 feet (-1572"), with the section comprised of
interbedded salt and clastics from that depth to 4500 feet. Several apparent source.rocks were
encountered from 3600 o 3900 feet in the form of black, carbonaceous and petroliferous shales.
However, there was a lack of reservoir rock in the section. The interval’s lithology consisted of
mostly red shales, silistones and minor clay-filled and silty sandstones.

From 4500 feet to total depth the lithology was 99% sait with scattered siltstone. Seismic

data indicated that this was the main section of the Luke Salt below the clastic pinchout. Drilling
was terminated at 6650 feet, and the well subsequently plugged and abandoned.

In conclusion, it should be noted that the prospect appeared to be in place both
smcMy and also in terms of source rock. The lack of reservoir rock constituted the missing

part of the equation. Future work may lead to other drill sites around the Luke Salt complex.

; 1 . - K 3 / k k
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OPERATOR:
WELL NAME:
LOCATION:

FIELD:

ELEVATION:

SPUD DATE:

DATE TD REACHED:

CONTRACTOR:
DRILLING SUPERVISION:

HOLE SI1ZE:
SURFACE CASING:
MUD COMPANY:
ENGINEER:
PROGRAM:
WELLSITE GEOLOGY:
DRILLSTEM TESTS:
CORES:
LOGGING COMPANY:
ENGINEER:
PROGRAM:

TOTAL DEPTH:

BOTTOM HOLE FORMATION:

SAMPLE PROGRAM:
WELL STATUS:

WELL DATA

Arrowhead Qil & Gas, Ltd.

Sun Cor-Melange #32-23

1962’ ENL, 1954’ FEL

(SW NE) Section 23, T2N, RIW

Maricopa County, New-Mexico
A 2o

Wildcat

1032’ GL, 1048’ KB

9/1/92

9/25/92

Grace Drilling, Rig #174
Greg Ethridge

13 12" to 25007, 8 3/4" to TD

62 Joints 9 5/8" set @ 2493’ KB (2 stage cement, 625

sacks).

Dynamic Drilling Fluids
Don West
Salt-Starch

Mathew D. Goolsby; Goolsby Brothers & Associates, Inc.

None

None

Schlumberger (Long Beach, CA)
Steve Rice

DLI.,, BHC SONIC, CNL/GR
6650 Driller, 6650° Logger

Luke Sait (Miocene)

20" intervals to 2100°, then 10’ and 30’ intervals to TD.

Plugged and Abandoned.

e

e e T



DATE

9/2/92
9/3/92
9/4/92
9/5/92
9/6/92
91192
9/8/92
9/9/92
9/10/92
9/11/92
9/12/92
9/13/92
9/14/92
9/15/92
9/16/92
9/17/92
9/18/92
9/19/92
9/20/92
9/21/92
9122192
9/23/92
9/24/92
9125/92

(£

HTC
SEC
OSC
HTC
STC
STC
HTC
HTC
HTC
HTC

1
2
3
4
5
5
6
7
8
9

MAKE TYPE

R1
S38J
3A)
X-11
FDT
FDT
J11H
j22
J1

J2

DAILY CHRONOLOGY

ROTATING HOURS, PREVIOUS DAY

0 (9 5/8" Surface Casing)
0 (Nipple Up)

Drili Surface Casing

6 AM DEPTH
327 12
985’ 19 1/4
1649’ 1812
2040° 20 172
2249’ 17 1/4
2390° 12 112
2500° 9 3/4
2500°
2500°
2500° 0
2653 6 3/4
2857 15 112
3156° 20
3580° 21 112
3940’ 21 12
4188 16 3/4
4449 20
4552’ 16 172
4835° 16
5209 213/4
5408* 17
5858’ 21 1/4
6339’ 21
6650’ (TD) 16
BIT RECORD
SIZE  DEPTH OUT FOQTAGE HOURS RUN REMARKS
13 12 1080 1014 34 3/4
13122 2059 979 37
13 12 2249 190 15 3/4
13 112 2500 251 22 1/4
8 3/4 2500
8 3/4 2857 357 22 1/4
8 3/4 4188 1331 79 3/4
8 3/4 4557 369 37 12
8 3/4 5337 780 50
8 3/4 6650 1313 63 3/4




MUD RECORD

DEPTHWT VIS PV YP GELS Ph WL CHLOR SOLIDS %

327 87 50 12 16 38 9.0 8.8 300 2.8

985 89 40 6 30 8/10 8.5 16.6 300 4.4

1649 89 40 8 10 48 95 14.4 200 4.0

2040 90 45 10 17 5/15 9.0 13.8 300 6.0

2249 90 40 12 20 414 9.5 13.0 250 6.0

2300 92 45 13 22 626 9.5 11.6 250 7.0

2653 102 36 4 6 03 90 25 171k 100

2857 102 36 5 8 0/4 90 16.0 186k 110

3156 102 36 6 8 03 90 152 180k 110

3580 102 36 8 4 2/10 9.0 15.6 179k 120

3940 102 34 6 3 2/8 88 16.0 181k 13.0

4188 102 35 6 4 2/8 90 14.0 178K 11.0

4449 102 35 6 5 Y8 9.0 14.6 182K, 110

4552 10.1 38 10 5 2/8 9.0 14.4 181k 110

4835 102 37 11 4 312 8.5 15.0 182k 12,0

5209 10.1 33 7 3 1/5 85 16.0 182k 130 ;
5408 102 34 6 4 1/5 85 16.0 182k 120 |
5858 102 34 6 4 17 85 15.2 185k 12.0 ;
6339 102 37 g 4 1/8 85 14.0 185k 120 .4
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DEVIATION SURVEYS

DEPTH DRIFT DEPTH
171 1/ 232
327 1° 338
451 12 514
609 3/4° 704

I 827 0° 922
1080 1z | 1175
1301 i/2° 1428
1554 /& 1713
1806 1° 1868
1932 1° 2059

1 2120 1° 2183
2255 1/4° 2422
2475 13/4° 2566
2660 2° 2723
2786 13/4 2849
2924 112° 2984
3046 2° . 3140
3235 1° 3329
3424 1° 3551
3709 1° 3835
3961 38 4088
4188 1° 4307
4370 11/2° 4431
4494 1° 4557
4658 1/2° . 4785
4848 1 1/4° 4911
5006 1° 5124
5228 114 5324
5418 1 1/4° 5483
5568 11/4° 5692
5818 2° ' 5942
6068 212 6181
6318 3 6443

FORMATION TOPS
Measured from a KB elevation of 1048 feet.
FORMATION LOG TOP
Luke Sait 2620

- Total Depth 6650

DRIFT
1/2°
3/4°
1/2°
3/4°
1/4°
3/4°
1/2°

112

10 .

10
3/4°

20

10

20

2 1/4

10

13/

172°
12

34
20
112

117
Ly
10
114
13/4
134
114
29
2 1
30

1

SUBSEA
-1572




(Depth Caught)

(400)

(420)

(440)

(460)
(480)

(500)

(520)
(540)
(560)
(580)
(600)
(620)

(640)

(660)
(680)
(700)

SAMPLE DESCRIPTIONS

"GRAVEL" CONGLOMERATE COMPRISED OF QTZ, FELDSPARS &
COARSE SANDS

AA W/ 30% SLTST PALE ORNG, SDY, V BRIT

50% SLTST V PALE ORNG, V SDY, HVY BLK MIN SPECKS, BRIT W/
50% CONGL, QTZIC

80% SLTST AA, INC SDY & GRDG TO SLTY S8
SLTST V PALE ORNG, V SDY, BRIT, HVY MiIN

$S LT ORNG, LVF/ CG, SLI CONLOMIC, V P SRTD, HVY MIN
GRAINS, CLY FLD, TITE, NO SHOWS

SLTST V LT ORNG, ABNT CLY MTRX & ALSO SDY
SLTST AA

SLTST V LT ORNG, SLI SDY, SHLY, ERTHY

SLTST, V FINE BLK MIN SPECKS

SLTST V LT ORNG, SDY, SHLY, BRIT

SLTST AA W/ INC ORNG CLY, WASHES THRU SAMPLE

SLTST LT ORNG, SLI SDY W/ ORNG "GUMBOQ" CLY WASHING
THRU SAMPLE ... "POTTER’S" CLY

SAME
CLY, ORNG, GUMBO, WASHES THRU SMPLE W/ SCAT SD GRAINS

CLY WASHING THRU SAMPLE, CLY IS A STICKY GUMBO, LT
ORNG

- . SAMPLE QUALITY V POOR, GUMBO CLY WASHES THRU SCREENS - -

T A S R T R R e R T
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(720) CLY, ORNG, GUMBO, WASHES THRU SAMPLE
(740) SAME
(760) GUMBO CLY WASHING THRU SAMPLE W/ INC SLT & SD
3 (780) GUMBO CLY, ORNG W/ MNR SLT & S8
| (800) CLY, LT ORNG, SLTY, GUMBO
(820) CLY AA, BCMG ORNG/ BRN, GUMBO, TR ANHYDRITE
| (840) MOSTLY LT ORNG/ BRN CLY W/ SCAT ANHY, WH/ CLR
(860) CLY LT ORNG, BRN, SLTY & SDY, GUMBO, WASHES THRU -
SAMPLE W/ SCAT ANHY 2
(880) SAME
(900) CLY LT ORNG/ BRN, SLI SLTY, SCAT ANHY, GUMBO
(920) MOSTLY CLY WASHING THRU SAMPLE W/ SLT, SCAT ANHY, CLR
(©40)  CLYLT ORNGE/ BRN, SLTY, INC FREE ANHY
(960) CLY LT ORNG, SLTY, TR SD, SCAT ANHY CLR, MOSTLY CLY
WASHES THRU LEAVING POOR SAMPLE
(980) NO SAMPLE
NOTE: SAMPLE QUALITY REMAINS V POOR. DRILLING IN GUMBO CLY
WHICH WASHES THRU SAMPLE SCREEN, LEAVING MOSTLY
NONREPRESENTATIVE CAVINGS!

CLY, GUMBO, ORNG BRN, SCAT ANHY
CLY, AA, OCC V LT GRN/ GY, GUMBO

GUMBO, AA

(1060) CLY LT ORNG BRN, GUMBO, SLI SLTY, MOST WASHES OUT, v
SFT W/ OCC ANHY WH/ CLR

CLY AA W/ SLIINC ANHY, MOST CLR & COARSEXLN




(1100)
(1120)
(1140)
(1160)
(1180)

(1200)

NOTE:

(1220)

(1240)

(1260)
(1280)
(1300)
(1320)

(1340)

(1360)

(1380)

(1400)

NOTE:

CLY ORNG/ BRN, SLI SLTY, SFT, WASHES THRU
CLY ORNG/ BRN, GUMBO, SLI SLTY, MNR ANHY

SAME

~CLY ORNG/ BRN, GUMBO, W/ INC ANHY, CLR, COARSEXLN

GUMBO SH AA W/ 15% ANHY CLR, CXLN
CLY LT BRN/ ORNG, GUMMY, SFT

STILL DRILLING PRED GUMBO CLY, WHICH WASHES THRU
SAMPLE SCREENS...SAMPLE QUALITY POOR

CLY ORNG/ BRN, GUMMY, SLI SLTY & SDY W/ MNR ANHY

GUMMY CLY AA W/ 5% SS CLR, VF/ MG, P SRTD, ABNT MIN
DEBRIS, EST 14% @, NO SHOWS

CLY ORNG/ BRN, GUMMY, SLTY, SDY, MOST WASHES THRU
GUMMY CLY, AA |

CLY LT ORNG, GUMMY, SLTY, WASHES THRU

CLY AA W/ INC SDY & FREQ UNCONSL MED GR SD

sS CLR/ LT GY, VF/ CG, P SRTD, SB ANG, CONGLOMIC, MIN
DEBRIS, EST 15% @, NSFOC

DECR S§S W/ CLY LT ORNG, GUMMY, WASHES THRU & 10% ANHY
MLKY WH, CXLN

50% SS LT GY, VE/ MG, P SRTD, EST 14% @, FREQ CLY MATRIX W/
GUMMY CLY AA & 10% ANHY AA

20% CLY LT ORNG, GUMMY/ V SDY, SFT, SOME GRDG TO CLY
FLD §S; ANHY AA

SAMPLE QUALITY IMPROVING, DRILLING INC ANHY & S8, LESS
"GUMBO" CLY -

clal
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(1420)

(1440)
(1460)

(1480)

(1500)

(1520
(1540)
(1560)
(1580)
(1600)
(1620)
(1640)

(1660)

(1680)
(1700)
(1720)
(1740)
(1760)
(1780)

e T T T T T T R S T et v s et AR TR s 2 Tl

~ SLTST LT ORNG, SLI SDY & ABNT CLY, SFT W/ 30% ANHY, WH,

VEXL

SLTST AA W/ 50% ANHY, WH, MIC/ FXL, MASS

60% ANHY, WH/ MLKY, FIB/f MASS W/ SLTST LT ORNG, SLI SDY
SAME W/ TR SS LT GY, VF/ FG, SB RD/ SB ANG, MIN GR, EST 15%
@, NSFOC, FREQ UNCONSL SS IN SMPL. NOTE: THIS
CORRESPONDS TO THE DRLG BRK 1463-1466

50% ANHY AA W/ SLTST ORNG, V SDY W/ VF 3D, SFT; STILL
SOME GUMBO CLY WASHING THRU

75% ANHY, MLKY WH, INC MIXCL W/ SLTST AA

50% ANHY W/ SLTST ORNG, SHLY/ SDY, V BRIT

80% ANHY MLKY WH, MIC/ VFXL W/ 20% SLTST & CLY
10% ANHY AA; 30% SLTST ORNG, V SDY, SOME SHLY
75% ANHY, MLKY WH, MICXL W/ SLTST, AA

80% ANHY; SLTST ORNG, V SDY, SHLY

ANHY & SLTST AA

75% ANHY, MLKY WH, MICXL W/ SLTST ORNG, SHLY/ SDY, V
BRIT

35% SLTST ORNG, SDY/ SHLY, BRIT W/ ANHY

70% SLTST ORNG, SLI SDY, INC SHLY, ANHYDRIC

60% ANHY MLK WH, MIC/ VFXL W/ SLTST ORNG, SHLY, SFT
SAME

50% SLTST ORNG, SLI SDY, SHLY W/ 50% ANHY

INC SLTST, BCMG V SHLY & GRDG TO SLTY SH, GUMMY

e
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(1800) MOSTLY CLY, V GUMMY, SLTY, WASHES THRU, POOR SAMPLE
(18200 60% CLY ORNG, V GUMMY, V SLTY W/ 40% ANHY MLK WH,
MICXL
(1840) SAME :
| (1860) 15% CLY., ORNG, GUMMY, V SLTY, WASHES THRU; ANHY AA
(1880) AA W/ 10% SS OFF WH, VE/ MG, SB RD, EST 14% @, BRIT, NSFOC
(1900) PRED CLY ORNG, SLI SLTY, GUMBO, WASHES THRU SMPL k
(1920) CLY AA, WASHING THRU LEAVING V POOR SMPL | si;
(1940) CLY RED/ ORNG, V GUMMY, V SFT, LIKE "POTTERS CLAY"
(1960) CLY AA W/ 5% ANHY, MLK WH, VFXL '
(1980) CLY ORNG, GUMMY, SCAT SLTY, V SFT & WASHES OUT SMPL
(2000) CLY ORNG/ RED ORNG, SLTY, V SFT & V GUMMY o
(2020) CLY LT ORNG/ RED ORNG, V SLTY, SLI SDY, GUMMY & WASHES
OUT SAMPLE
(2040) CLY ORNG/ RED, SLUI SLTY, GUMMY
(2060) CLY AA. V GUMMY W/ 15% ANHY MLKY WH, MIC/ VFXL
(2080) PRED SLTST LT ORNG/ RED ORNG, SLI SDY, ANHYDRIC, SOME :
LMY, BCMG FIRM -
(2100) SLTST AA, SOME V SDY, SLI MICA
START 10’ SAMPLES @ 2100’
(2110) SLTST RED ORNG, SLV/ V SDY, SLI LMY, FIRM
(2120) AA W/ 15% ANHY, WH/ LT GY o —
(2130) SLTST RED ORNG/ BRN, AA o e -
(2140) SLTST V LT ORNG/ RED ORNG, ANHYDRIC, SLI SDY o D e
10
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(2150) SLTST AA
(2160) SLTST RED ORNG, SHLY, ANHYDRIC, FIRM
(2170) SLTST AA, TR GRDG TO SLTY S8, NSFOC

(2180) SLTST LT ORNG/ RED ORNG, SDY/ SHLY, ANHYDRIC

(2190) SLTST, INC RED ORNG

(2200) SLTST AA
t (2210) 70% ANHY, WH/ TRNSLCNT, FIRM W/ SLTST LT ORNG, SDY, FIRM
| (2220) 70% ANHY WH/ TRNSLCNT , MIXCL, DNS, V FIRM

(2230) ANHY AA, TR CLR CHT W/ SLTST, RED ORNG, ANHYDRIC

(2240) ANHY WH/ CLR, CRYPTOXL, V FIRM W/ 25% SLTST
(2250) ANHY WH/ GY, TRNSLCNT, CRYPTOXL, V FIRM W/ 50% RED
ORNG SLTST

(2260) 50% ANHY AA W/ SLTST RED ORNG, SDY/ SHLY

(2270) NO SAMPLE
(2280) - PRED ANHY MLKY WH, CRYPTOXLN & DNS, HD; 35% SLTST

(2290) SAME
(2300) 90% ANHY WH/ OFF WH, CRYPTOXL. & DNS, V FIRM

(2310) ANHY, AA

(2320) ANHY LT BRN/ WH, CRYPTOXL/ MICXL, FIRM W/ MNR SLTST LT
BRN, ANHYDRIC, FIRM

(2330) SH LT ORNG/ LT GRN, SLTY, V ANHYDRIC, SOME GUMMY W/
ANHY GRN, MICXL, FIRM :

(2340) SH LT ORNG/ RED BRN, GRN, ANHYDRIC, SOME V SLTY W/ 10%
GRN ANHY
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(2350)

(2360)

(2370)

(2380)
(2390)

(2400)

(2410)

(2420)

(2430)

(2440)

(2450)
(2460)

(2470)

(2480)

(2490)
(2500)

[t
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SH AA, INC ANHY

SH VARICOL ORNG TO GRN, ANHYDRIC, SLTY W/ 10% ANHY
GRN, MICXL

SH PRED TURQSE GRN, (CLY ST), V ANHYDRIC W/ FREQ ANHY,
GRN, MICX1/ DNS, V FIRM

INC ANHY LT/ DK GRN, MICXL.,, V FIRM W/ MNR GRN SH

LS i il e
T VR

70% ANHY, VARICOL WH/ BRN/ GRN, MICXL, DRTY & GRDS TO
30% V ANHYDRIC SH

SH LT/ RED ORNG, SLTY/ SLI SDY, ANHYDRIC, FIRM W/ 10%
ANHY AA

NO SAMPLE
SH AA, SOME GRDG TO SLTST

SH LT ORNG/ RED BRN, V SLTY, ANHYDRIC, FIRM, SM GRDS TO

SH LT BRN/ RED BRN, SLTY, ANHYDRIC W/ 20% ANHY TAN/ WH,
MICXL, V FIRM

70% ANHY CRM, MICXL, V FIRM W/ SLTST, AA

90% SLTST LT/ M BRN, SHLY/ SDY, ANHYDRIC, V FIRM
SLTST AA, SLI INC SDY

SLTST ORNG BRN, SLI SDY, ANHYDRIC

SLTST AA W/ 5% ANHY

- 50% ANHY CRM/ YEL TAN, MIC/ VFXL, FIRM W/ SLTST ORNG/
BRN, ANHYDRIC

CHLORIDES HAVE RISEN FROM 400 TO 1050 PPM, PROBABLE

NOTE:

SALT IN THIS SECTION!
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(2520) 2505

(2530) 2516

(2540) 2526

(2550) 2536

(2660) 2653

(2670) 2661

(2680)

(2690) 2681

(2700) 2691

(2710) 2702

(2720) 2711

(2730) 2722

(2740) 2733
(2750) 2742

(2760) 2752

(2770) 2763

o S o AT e e . L e e ke 2 i e e il T A e i e it e ey s s e e A PSR S

(Depth Caught) Lagged Depth

NOTE:

PSRRI RSN

START LAGGED SAMPLES @ 2500, LAG = 25 MINUTES

SLTST LT ORNG, SDY, SHLY, V BRIT, ANHYDRIC W/ GUMBO SH
WASHING THRU

gy
CH T ethin

SLTST AA W/ INC CLY
SLTST V LT ORNG, INC ANHYDRIC, SLI SDY, BRIT

SLTST PALE ORNG/ WH, V ANHYDRIC, W/ ANHYDRIC SH, BRIT
NO CUTTINGS RETURNED 2550 TO 2653. MUD CHECK INDICATES
ANHYDRITE 2550 TO 2620, GOING INTO SOLUTION. DRILLING
BREAK @ 2620 INDICATES SALT AS CHLORIDES JUMPED TO 15K
PPM. SHUT DOWN @ 2653 TO SALT SATURATE THE MUD.

SALT WH/ CLR YEL

SALT AA W/ MNR SLTST, RED ORNG, BRIT

SALT CLR/ MLKY WH, BRIT

SALT CLR W/ MNR SH RED BRN, SLTY, BRIT

SALT & 5% SH, AA
SALT CLR/ YEL W/ CLY RED/ GRN/ V DK GY, SFT
CARBIDE LAG @ 2722 = 27 MINUTES
SALT AA W/ FINE BLK ORGANICS
SALT WH/ CLR W/ 20% SH GY & 10% UNCONSL 5§, VFG -

SALT & SH, AA

SALT W/ 30% GY V FINE CLY & UNCONSL SS

SALT W/ UNCONSL SLT & SS, VFG, VARIOUS AMTS GY CLY ALSO

SALT W/ MNR SLTST & SS, UNCONSL

13
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(2780)
(2790)
(2800)
(2810)

(2820)

(2830)

(2840)

(2850)

(2860)
(2870)

(2880)

(2890)
(2900)

(2910)

1! (2920)
: (2930)

(2940)

(2950)

"-‘;,ﬂ:'m.J.,_ﬂ,....r.-a'..-.-_.-_-:;_-'-_-c:-;.-_.y.:.;as.;;_—_.:.;‘——_,.4,_,.,_ L T i

NOTE:

2773
2782
2793
2803
2813

2821

2832

2842

2852
2861
2871
2880
2890

2901

2912
2920

2930

2940

DRILLING SALT W/ SLT & SS IN SUSPENSION, ALL SAMPLE

UNCONSOLIDATED; MOST SALT WASHING OUT

SALT W/ MNR AMTS GY SH & SLTST

SAME

SALT W/ MNR UNCONSL SS & SLT; UNCONSL §S IS VFG & ANG
SALT W/ MNR SLTST LT ORNG, SDY, BRIT, PRED UNCONSL
60% SLTST LT ORNG, SLI SHLY, CONSL, BRIT, SLI SDY

SLTST LT ORNG, SLI SDY, SHLY, SFT W/ CORNSTARCH
CONTAMINATION

SLTST AA

SLTST LT RED ORNG, OCC SDY, SHLY, V BRIT W/
CONTAMINATION

NO SAMPLE

SLTST LT RED ORNG, BRIT, SLI SALTY

20% SALT W/ SLTST LT ORNG/ LT GY, SALTY, BRIT
80% SALT, CLR W/ MNR SLTST

SALT CLR/ MLKY WH

90% SALT CLR/ OFF WH (POSS ADDED SALT) W/ 10% SLTSTLT
GY/ RED ORNG, BRIT, SALTY

SALT & SLTST, AA
60% CORNSTARCH W/ SLTST LT ORNG, SHLY, FLKY, V BRIT

INC SLTST, BCMG V LT GY/ LT ORNG W/ 10% SS LT GY, SLTY/

VEG, P SRTD, ABNT CLY MIN & CLY FL, POSS SALT FLD LP, EST

10% @&, NO VIS PERM, NSFOC

PRED AA, SLTST LT GY/ LT ORNG, SLI SDY W/ 5% S8 AA

[E——
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(2960) 2952 ANHY LT BLU GRN, MIC/ VFXL, SLI SLTY, SLI SALTY W/ 25%
- SALT WH/ PALE BLU GRN, SLI SLTY, V SFT, FXL

IR R R AT A

(2970) 2960  SALT & ANHY AA W/ INC SLTST LT GY, SALTY, SLI SDY, BRIT

(2980) 2970  SLTST LT GY/ RED ORNG, BRIT, OCC SDY W/ 20% SALT CLR, VF/
MXL.

(2990) 2980 INC SALT CLR, F/ MXL W/ SLTST AA

(3000) 2990  20% SALT W/ 10% SS TAN/LT ORNG, LVFG, SLTY, CLY FLD, TITE,
NSFOC, SFT, SOME GRDS TO SDY SLTST

(3010) 2997 INC SLTST LT ORNG, SLI SDY, SHLY, BRIT, SOME LT GY W/ 15%
CLR SALT

(3020) 3010  40% SALT CLR, F/ MEDXL; 25% ANHY LT BLU GRN, SHLY & SLTY,
VEXL

(3030) 3016  40% SLTST LT ORNG, V SDY & GRDS TO SLTY SS, PROB HALITE
FLD (LOOKS "ETCHED"), SHLY & TITE, NSFOC W/ 50% SALT

(3040) 3026  85% SALT CLR/LT ORNG, V COARSE W/ MNR SLTST

(3050) 3035 NO SAMPLE

(3060) 3048  99% SALT, CXL, CLR

(3070) 3061  30% SALT PALE ORNG/ CLR, FXL W/ SLTST LT GY/ ORNG, BRIT

(3080) 3072 SALT CLR, CXL W/ 10% SLTST

(3090) 3079  SLI INC SLTST LT ORNG, FLKY

(3100) 3092 99% SALT, CLR, CXL

(3110) 3101  SLTST TAN/ GY/ ORNG, SLI SDY, BRIT W/ 20% SALT

(3120) 3111  SLTST, AA

(3130) 3120  SLTST ORNG/ TAN, GY, SLI SDY, BRIT W/ 10% SALT

(3140) 3127  SLTST LT GY/ LT ORNG, SLI SDY, BRIT W/ 20% SALT
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CVEEESE

(3150) 3135  SLTST AA, INC LT ORNG, V SDY, V BRIT

(3160) 3146  SLTST LT ORNG/ LT GY, SDY W/ SOME SS CLR/ WH, VF/ FG, SLTY,
HALITE FLD LP,, EST 15% @, NO SHOWS

(3170) 3158  SLTST & GRDG TO SLTY SS AA
(3180) 3163  NO SAMPLE §

(3190) 3169 5% SS CLR/ WH, VF/ FG, P SRTD, SB ANG, HALITE FLD LP,, EST
+15% @, NO SHOWS, UNCONSL LP.; SLTST AA

(3200) 3180 INC SLTST LT GY, SDY, BRIT, SALTY W/ DECR S8, AA

§ f (3210) 3190  SLTST LT ORNG, SHLY, BRIT, SDY W/ 10% 83 AA

(3220) 3204  PRED SLTST LT GY, SHLY, SLI SDY W/ DECR S8

(3230) 3215  SLTST, AA

(3240) 3222  SLTST LT GY, OCC ORNG, SLI SDY, BRIT W/ MNR SALT & SS

N (3250) 3233  90% SLTSTLT GY, SLI S & P, SDY

B B (3260) 3246  90% SLTST AA W/ 10% SS WH/ CLR, VF/ FG, P SRTD, SALTY, EST

. +15% @, NO SHOWS

| (3270) 3255  SLTST GY, SLI SDY, BRIT
4l (280) 3266 SLISTLAA @
| -".l - (3290) 3272 SLTST GY, SLI SDY, BRIT, SLI SHLY

(3300) 3282  SLTST LT GY/ GY GRN, SLI SDY, FIRM/ BRIT W/ MNR 88
(3310) 3293  SLTST AA, PRED LT GY
(3320) 3303  SLTST LT GY/LT GRN, SHLY/ SDY, V BRIT T '

_ (3330) 3315 SAME W/ 5% S8 CLR, VF/ MG, P SRTD, ANG, PROB HALITE FLD & SR e
l : . TITE, LOOKS ETCHED, NO SHOWS )

(3340) 3332 SLTST AA W/ 30% SALT CLR, BRIT o U o

16
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(3350) 3336
(3360) 3344
(3370) 3354
(3380) 3361
(3390) 3372
(3400) 3384
(3410) 3391
(3420) 3403
(3430) 3415
(3440) 3426
(3450) 3436
(3460) 3446
(3470) 3455

(3480) 3469
(3490) 3479
(3500) 3486

(3510) 3498

(3520) 3510
(3530) 3516
(3540) 3528
(3550) 3538

75% SALT CLR, CXL W/ SLTST
SALT W/ INC SLTST, LT BRN/ LT ORNG, SDY, SHLY/ SALTY

90% SALT, CLR, CXL

%0% SALT, AA
95% SALT CLR, CXL

95% SALT, AA

50% SLTST LT ORNG/ GY, SLI SDY, SHLY, BRIT
SLTST GY/ ORNG W/ 35% SALT LT ORNG/ CLR, SHLY & SLTY

SALT CLR/ MLKY, CXL

SALT, AA
'SALT CLR, CXL

SALT, AA

SALT LT ORNG/ CLR, FXL, SLTY W/ 40% SLTST LT ORNG, SALTY,

SHLY

SALT AA, SLI INC SLTST, GY/ ORNG, SHLY, BRIT
INC SLTST LT BRN/ ORNG/ GY, SHLY, SLI SDY W/ 20% SALT

50% SALT CLR/ WH, CXL W/ SCAT SAND CLUMPS & SLTST INC

BRN, SHLY, V BRIT

70% SALT CLR, CXL W/ SLTST OCRNG/ BRN, AA

95% SALT AA; 5% SLTST ORNG/ BRN, SDY

95% SALT, CXL

90% SALT W/ SLTST ORNG/ GY, SHLY, SFT, TR GRN SH

95% SALT, CLR, CXL
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(3560) 3549

(3570) 3558

(3580) 3569
(3590) 3578
(3600) 3586
(3610) 3596
(3620) 3601
(3630) 3609
(3640) 3615

(3650) 3632

(3660) 3645
(3670) 3656
(3680) 3667
(3690) 3675
(3700) 3684
(3710) 3696
(3720) 3708
(3730) 3720
(3740) 3732
(3750) 3737
(3760) 3746

90% SALT W/ SH GRN, SB WXY, V SALTY & SLTST, AA

SALT W/ 40% SH GRN/ YEL GRN, SB WXY, ANHYDRIC & SALTY,
FIRM

10% GRN SH W/ SALT CLR, CXL

- SALT W/ 5% SH GRN, V SLTY, BRIT

99% SALT, CLR, CXL
SALT, AA

SALT CLR, CXL

SAME

SALT CLR, CXL

SALT AA W/ 1% SH BLK, FIRM, CARB; NOTE: BACKGROUND GAS
INCREASED FR/ 172 TO 2 UNITS, WITH 30% C2, POSSIBLE SOURCE
ROCK.

SALT CLR, CXL W/ 5% SH, BLK, CARB, FIRM

99% SALT, CLR, CXL W/ TR SH, AA

99% SALT, CLR, CXL

SAME

SALT, CLR, CXL

SALT, CLR, CXL

SALT AA W/ 5% SH, BLK, CARB, FIRM

SALT CLR, CXL

SALT, AA

SALT AA W/ 5% SH GREEN, SALTY, SOME SLTY

SALT, CLR, CXL W/ SH AA; ALSO 2% SH BLK, CARB, V SLTY

18

R T o e e e b ey




g

Lt

(3770)
(3780)
(3790)

(3800)

- R (3810)

(3820)

e (3830)

(3840)

(3850)

e (3860)

(3870)
(3880)
(3890)
(3900)

{3910)

(3920)
(3930)

(3940)

3758
3772
3776

3783

3796

3804

3820

3828

3838

3848

3857
3866
3879

3890

3910
3918

3926

SALT, CLR, CXL

NO SAMPLE

SALT W/ 3% SH GRN/ DK GY, SLTY, FLKY

TRASHY LOOKING SAMPLE W/ SH GRN/ BLK, CARB WHEN BLK,
SM GRN & WXY & SLTST ORNG/ OCC BRN, SHLY, BRIT; SMPLE
LOOKS LIKE CAVINGS?

SH VARICOL GRN/ RED BRN/ BLK, WXY/ SLTY, OCC CARB W/
MNR SLTST; 20% SALT

AA W/ 5% SS CLUMPS, VF/ MG, HALITE FLD, ETCHED, P SRTD, V
BRIT, PROB NO @7, NSFOC W/ 20% SALT

SH BLK, SLI CARB, FIRM W/ SLTST RED BRN, SLI & V SDY, FIRM

AA W/ INC SH BLK, CARB, FIRM, WK YEL CRUSH CUTS; 25%
SALT, CXL, CLR

SLTST LT ORNG/ RED BRN, SHLY/ SDY W/ 20% BLK SH; 20% SALT

40% SH BLK, FIRM, PETROLIF, NO DRY FLOR, FAIR YEL CRUS
CUTS :

30% SH, BLK, AA W/ SLTST RED BRN, SHLY, OCC SDY
SLTST RED BRN/ RED ORNG, SHLY, BRIT W/ 25% BLK SH AA
SLTST AA, BCMG SDY W/ 30% SALT CLR, CXi. & 20% BLK SH

60% SH BLK, FIRM, PETROLIF, GOOD YEL CRUSH CUTS W/ SLTST
& SALT CLR, CXL

30% SALT CLR, CXL W/ SLTST RED ORNG, SDY & SHLY, BRIT;
SCAT SD CLUMPS

SLTST AA W/ 30% SALT CLR, CXL
95% SALT CLR, CXL W/ 5% BLK SH

99% SALT CLR, CXL
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(3950) 3939  SALT AA
(3960) 3949  99% SALT, CLR, CXL

(3970) 3958 SAME

\a \WW} “C’:E%ﬁd“:{j&—'ﬁ"‘;’@i‘i‘
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(3980) 3968  99% SALT, CLR, CXL

S s

(3990) 3980 99% SALT

(4000) 3988  SALT, CLR, CXL

(4010) 3998  90% SALT W/ SLTST RED/ BRN/ GY, SHLY, V SFT

(4020 4012  85% SALT W/ 15% SLTST GY/ OCC BRN, V SHLY & V SFT
(4030) 4020 99% SALT CLR

(4040) 4028 NO SAMPLE, WORK ON SHAKER

(4050) 4038  INC SLTST RED ORNG, OCC GY, V SHLY SDY

(4060) 4045  SLTST AA & TR SS GRN/ TAN BRN, LVFG, SLTY, SFT, EST 14% 9,
SOME CLY FLD & TITE, NSFOC

(4070) 4052  PRED SLTST RED ORNG, SHLY/ SDY, BRIT W/ TR SS AA
- - DRILLING BREAK 4060-4068, CIRCULATE SAMPLES @ 4076 - -
(15" 4060 SDY SLTST AA

(30" 4070 SLTST W/ 50% CLR SALT

(45" 4076 10% SS ORNG/ TAN, LVFG, SLTY, SFT, CLY FLD, TITE, NSFOC W/
SLTST RED BRN, SDY/ SHLY -

(4090) LAT  SLTST RED BRN/ BRN, V 5DY, SHLY, BRIT

(4100) 4080  SLTST RED BRN, SHLY, SDY, SOME GRDG TO SHLY SS; SCAT
CLUMPS CLR ANHY

(4110) 4095  SLTST RED ORNG/ LT BRN AA W/ 10% SH RED ORNG, SB PLTY,
BRIT
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(4120) 4105
(4130) 4115
(4140) 4125
(4150) 4136
(4160) 4147

(4170) 4159

(4180) 4172

(4200) LAT

(4210) 4194

(4220) 4206

(4230) 4214

(4240) 4224

(4250) 4237
(4260) 4247

(4270) 4258
(4280) 4268

NOTE:

(4290) 4280

Ty T A ﬁw 5 TToTpi -~y
R R Ty

SLTST AA, SOME V SHLY
SLTST GY, V SHLY, BRIT

SLTST AA, GRDS TO SLTY SH
SLTST RED BRN, INC SDY, BRIT

SLTST RED ORNG, SDY, SHLY W/ 10% SH RED ORNG, BLKY

T o i PR TR AL B L L

INC SH BRICK RED, FIRM, BLKY W/ 50% SLTST AA

SH ORNG/ BRICK RED, SLI SLTY, BLKY, FIRM

- - BIT TRIP @ 4187 - -

50% SH BRICK RED, BLKY, SLTY W/ 50% SLTST BRICK RED, SHLY,

SH & SLTST AA

SH BRICK RED, INC SLTY W/ 50% SLTST BRICK RED, SHLY/ SDY

SH BRICK RED, NON/ V SLTY, FIRM W/ 40% SLTST BRICK RED,
MOD SDY

SH BRICK RED, BLKY, SLi SLTY, GRDS TO 30% SLTST

PRED SH, AA; 20% SLTST BRICK RED, SHLY

SLTST BRICK RED/ ORNG, SHLY/ SDY, OCC GRDS TO SLTY S§; SH
BRICK RED, SLI SLTY

SLTST AA W/ MNR SS RED ORNG, SLTY/ VFG, SHLY, TITE, NSFOC
W/ 25% SH BRICK RED, SLTY

LEAD BIRD SHOT (#6 & 7 1/2) IN THESE SAMPLES WERE
PROBABLY STIRRED UP OFF BOTTOM OF PITS, DOVE SEASON
LAST WEEK, RIG PEPPERED SEVERAL TIMES.

SLTST BRICK RED, SHLY/ SDY W/ MNR ANHY WH/ LT CRM,
MICXL; ABNT "TRASH"

T T s o T S e o o s i O g e e ey e 201D s P . St il B w2 e e L T
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(4300) 4286
(4310) 4293

(4320) 4301
(4330) 4323
(4340) 4331
(4350) 4342

(4360) 4354
(4370) 4363
(4380) 4370
(4390) 4377
(4400) 4386
(4410) 4396
(4420) 4404

(4430) 4416

(4440) 4428
(4450) 4441
(4460) 4453

(4470) 4462

(4480) 4474

PRED SLTST LT ORNG/ BRICK RED, SHLY
SLTST ORNG/ BRICK RED, SLI SDY, SHLY, FIRM

SLTST BRICK RED, V $DY & GRDG TO S§S TAN/ BRICK RED, LVFG,
SLTY, P SRTD, CLY FLD, TITE, FLKY, V SFT, NSFOC

SDY SLTST AA W/ 25% SH BRICK RED, SLTY & MNR SH LT/ M GY,
WXY/ SLI SLTY

35% SH BRICK RED, ANHYDRIC?, SLI SLTY W/ SLTST & SLTY SS,
AA :

50% SH BRICK RED, OCC RED BRN, SLI/ NON SLTY, FIRM w/
SLTST AA

SLTST BRN/ BRICK RED, SLY V SDY, BRIT W/ 40% SH

SLTST BRICK RED, INC SHLY, BRIT W/ SH BRICK RED, SLTY

_SLTST & SH W/ MNR ANHY, CRM/ MLK WH, MICXL

SLTST TAN/ BRICK RED, SHLY, SLI SDY W/ 20% SH
SLTST W/ INC SH & SOME LT GY

SLTST TAN/ BRICK RED, INC SDY, BRIT W/ MNR SH
SLTST AA W/ 30% SH RED ORNG/ BRICK RED, SLI SLTY

SLTST TAN/ BRICK RED, V SDY, MNR AMT GRDS TO SLTY SS,
TITE, NO SHOWS

SLTST AA, SOME SDY
. INC SH BRICK RED, SMOOTH/ SLTY
SH BRN/ BRICK RED, BLKY, SLI SLTY

SH BRICK RED, SLI SLTY W/ 50% SLTST BRICK RED, SHLY, TR
GRDS TO SLTY SS

(LAT) FREQ TRIP CAVINGS W/ SLTST AA & SH BRICK RED, SLTY

22




(4490)

. (4500)
(4510)

: (4520)
T (4530)
i (4540)
(4550)
sl (4560)
(4570)
(4580)
(4590)

(4600)

4l | (5210)
i (5220)

| (5230)
(5240)

(5250)

(5260)

(5270)

4483
4495

4505

4512
4525
4533
4544
4551
4556
4565
4572

4577

5193
5208
5219

5230

5250

5262

SLTST TAN/ RED BRN, FREQ V SDY, BRIT W/ 35% SH AA

SH RED BRN/ BRICK RED/ GY, SMOOTH/ V SLTY W/ 50% SLTST,
RED BRN, SDY

SLTST TAN/ RED BRN, V SDY, FREQ GRDS TO 5§, V SLTY; 20% SH
RED BRN/ BRICK RED

30% SLTST AA W/ SALT CLR, CXL

70% SALT CLR, CXL W/ SLTST RED BRN, SHLY/ SDY

99% SALT CLR, CXL

99% SALT

99% SALT, CLR, CXL

SALT AA

99% SALT, CLR, CXL

100% SALT, AA

25% SLTST RED ORNG, SDY, SHLY W/ 75% SALT, CLR, CXL
SAMPLES 4600 TO 5220, 100% SALT, CLR, PRED CXL
100% SALT, CLR, CXL

SALT, AA

SALT AA W/ 5% SLTST ORNG RED, SHLY, BRIT

10% SLTST LT ORNG/ RED BRN, SHLY, SLI SDY .

SLTST BRICK RED/ RED ORNG, SDY, BRIT W/ 1% SH BLK, CARB,
SFT, NSFOC -

SLTST RED ORNG, SL¥/ V SDY, BRIT; 2% BLK SH, AA
SLTST RED ORNG, SDY, MNR AMTS GRDG TO SLTY S8, TITE,

SHLY, BRIT, NSFOC; ABNT CAVINGS & "TRASH", INCLUDING
SCALE, LCM, PAINT SHAVINGS
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(5280) 5271
(5290) 5282

(5300) 5292

(5310) 5301
(5320) 5308

(5330) 5321

(5580) 5554
(5590) 5575

(5600) 5580

(5620) 5590
L] (5630) 5600

(56490) 5610

(5610) 5585

SAME

* SLTST RED ORNG, SDY W/ 5% SLTST GREEN, SDY, SALTY, BRIT

SLTST GREEN/ RED ORNG, SLV V SDY, SALTY MATRIX, BRIT,
SOME GRDS TO SLTY GREEN 88, NO VIS @, NO SHOW; 20% SALT
CLR CXL

_ . CARBIDE LAG @ 5292 = 60 MINUTES - -

90% SALT CLR, CXL

95% SALT

SALT CLR, CXL

- . 5340 TO 5570, SAMPLE 100% SALT, CLR, CXL, BRIT - -

80% SALT W/ SLTST RED ORNG, SHLY, SALTY

90% SALT W/ 10% SLTST, AA

15% SLTST LT RED ORNG, SLI SHLY, SALTY W/ 85% SALT
50% SLTST TAN/ RED ORNG, SHLY, BRIT W/ SALT, AA

30% SLTST, 70% SALT CLR, CX1.

60% SLTST LT GY/ RED ORNG, SHLY/ SLI SDY W/ 40% SALT
9% SALT, CLR, CXL

- . SAMPLES 5650 TO 6650 (TD), 100% SALT CLR, CXL - -
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CITY OF AVONDALE

INCORPORATED 1946

MAYOR
RAYMOND W. BEDOYA

VICE MAYOR
THOMAS . MORALES, JR.

COUNCIL MEMBERS
LON MONTAQOMERY
EARL D. COOFER
HENRY BELTRAN
DALE MOXON
ALBERT CARROLL, JR

CITY MANAGER
CARLOS V. FALMA

CITY CLERK
LINDA M. TYLER

CITY ATTORNEY
FRATTIK L. ROSS

AVONDALE
A Bicentennial
Community

525 NORTH CENTRAL AVERUE ¢ AVONDALE, ARIZONA 85323 * PHORNE: 932-2400

October 26, 1993

%",{, 377

Arizona Geological Survey
845 N. Park Avenue, Suite 100
Tucson, Arizona 85719-4816

Attn: Laurie Colton
Enclosed is a check in the amount of $§ 10.57 to purchase
a copy of Open File Report No. 86-14 and a copy of the

Mud Log for the Suncor Melange Well 32-23.

Flease mail these copies to the attention of Mr. Jim
Mitchell, Public Works Department, at the above address.

1f you have any questions regarding this requesf, please
contact_me.at (602) 932-1909.

Thank you,

G g

Rose Loza

. A
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State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona §5719
(602) 882-4795

Fife Symingtom Lacry D. Fellows
Governor Director and State Geologist

September 3, 1993

Certified Mail

Ms. Debbie S. Liller

Arrowhead Resources (U.S.A.) Lid.
475 17th Street, Suite 820

Denver, Colorado 86202

i Re: Valley National Bank of Arizona C.D. No. 2609737

Dear Ms. Liller:

QOur records show that the Arrowhead Suncor-Melange #32-23 well, permit 877, has &=
been plugged and abandoned in accorfance with the rules of the Oil and Gas Conservation
Commission and that the location has been restored to the satisfaction of the Commission.
Therefore, the above referenced certificate of deposit is hereby released into your custody. -

You will need to present the securities release endorsed by the State Treasurer in
order to redeem the certificate.

Please let me know if I may bz of further assistance.

Sincerely,

Steven L. Rauzi

g Oil & Gas Program Administrator : | |
Enclosure ' — —
g




A
]

I
—w-nr
i
i
Hed
i

‘ Phte lisn
- Print your name:and- addresa nn the raverse of thm forrn 50 that we' can.
m this cérd to you, X
Attach this form to \he ffor-t u! she mailpmce, 01 on the back |1' spaca
dods nut pemit, . )
. "Remmﬂmipt Rmmd‘ onthamﬁpiecebehwﬁnmlenmnber
‘ma ﬂetum Recolptwill FowT ‘whomlm nrﬁcle was dehvared :nﬂtho date.
vered

1 I:I Addrassee‘s Address

e 1 D Hestﬂctad Dehvery _
Consult postmastﬁt for fea. L _'

3 Arucle Addressed to. o

E Return R-ec :-pt fo

= Mgrchgnds B - ; :'-__




T o e T e T e T e YR T e Y N LT et L e T DT T T T e e T T e g T L T ST T s

("ECUR!TIES SAFEKEEPING
1700 WEST wWASHINGTON ST. - PHOENIX, ARIZLHA 85007 !

DATE: 8/27/93 STATE AGENCY NO. ‘

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

PRI

. OIL. AND GAS CONSERVATION COMMISS10OH :

STATE AGEN_CY._ — T : / PR P State Treasurer's Use Only

COMPANY ARROWHEAD OIL & GAS, LTD. : ‘

- 475 17TH STREET, SUITE 820 : :
DENVER CO 80202 | o ' | 1

T —
‘ ':.;?"l" ™

DOMESTIC FOREIGN

DEPOSIT
C.D. NO.:

e o o Ao A et B8

BANK:

. Mi‘ﬁ

MATURITY DATE: S INTEREST RATE: %

" AMOUNT § IEN

e

2
=i

C.D. ASSIGNMENT MUST BE ATTACHED-UNLESS C.D. 1S PAYABLE TO éTATEIBEASURER o
. - g e - |

. W e Tt e
Sxi

St A B LEA ,E S — e L, . ,,_,.g

e ey e E————— s T

CD.NO: 2609737 - - o ' o

BANK:  VALLEY NATIONAL BANK OF ARIZONA V"

| 43
8

RS I I oA W IR

AERYEREL

[ T S ¥
\

-

- MATURITY DATE: |} Q/;‘L ] !L!GJ‘V/ INTEREST RATE: 3. ‘-/ % /

¢, -AMOUNT  §5,000.000" " [

5, Hd 85 2
5513

-t - 1 H H 1
- ] I - . &
T T . h . i L g

STATE TREASURER VALIDATION NO.___ )

RECEIVED THE ABOVE RELEASE STATE AGENCY AUTHORIZATION

- < g - ‘ *
BY ...._.«_,7‘,&%; C . f@/"‘—\?
BY gj@;{rﬁt . (.-@m,i 7 T/r/sz Authorized Signalure ~—

Authorized Signature Date . STATE TREASURER UT,HOR!ZAEION S

¢ il L (ﬂ??f vpirdii Corvivaiad= " |BY. Yar A oA
L Bank or Firm ; : " Authorized Signature

. FORBANKUSEONLY | BANK AUTHORIZATION

-

ORI
o

‘ BY :
Chocked by Verified by _ Authorized Signature

- Vi vrs sl e b
e e e A
e

P

STATE'S DEPOSITORY BANK
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State of Arizona
Arizona Geological Survey
845 North Park Avenue, #100
* Tucson, Arizona 85719
(602) 882-4795
Lairy D. Fellows
Director and State Geolegint
]
August 27, 1993
27
Ms. Katherine L. Valentin
State Treasurer’s Office
1700 West Washington
Phoenix, Arizona 85007
Re:  Valley National Bank of Arizona C.D. No. 2609737 ?
Dear Katherine:
I have enclosed a securities safekeeping release for the referenced certificate of
deposit, The maturity date and current interest rate are blank. .
The certficate is made payable to the Arizona State Treasurer. Will the
Treasurer need to endorse the certificate to allow Arrowhead Oil & Gas Ltd.
to obtain their funds? ‘ -
i i o] !
! M) Sincerely, q Mo e
e < 7 Rt Ty st L |
Dpdﬁi-t_’,. { for 7 ot h’e’/"' P
: Gre¥ 4 ¢ v zﬁow -le . ,
S Steven L. Rauzi st wk ) S
; 4 o k- ﬁi— i A = : g -
P Oil & Gas Program Administrator el gl I - i
: i Ca’ -ﬂ(c thp"} 1{15@ . o A-“;.‘-. ) . ‘
i ] Enclosures ‘ KV e
e B D . |
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MEMORANDUM TO FILE
DATE: August 26, 1993

FROM:  Steven L. Rauzi S5%
Oil and Gas Program Administrator

SUBJECT: Field check restoration of well location
ARROWHEAD RESOURCES SUNCOR-MELANGE #32-23, PERMI @

On Friday, August 20, 1993, Pam Lott and I inspected the final restoration of the referenced
well location. The mud pits were reclaimed, Il debris was removed, and the location was
restored to its original level state. On Thursday, August 26, 1993, I called SunCor and they
were also satisfied with the final restoration of the well location.

The bond on this well may therefore be released.

e ani N e 7 MIRE e g ' " S TS R T T R S T T RN
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- ARROWHEAD RESOURCES (U.S.A.) LTD.
475 17TH STREET, SUITE B20 . DENVER, COLORADO 80202 (303) 284-0400

FAX (303) 294-0724

August 12, 1993

Mr. Steve Rauzi | ﬁz——
Qil & Gas Program Administrator _ '

: Arizona Geologicat Survey
P 845 North Park Avenue, Suite 160
Tucson, Arizona 85719

" Re: Arrowhead Resources (USA) Ltd.

Doing Business as-Arrowhead Oil and Gas Ltd.
_ SunCor-Melange #32-23, Sec. 23, T. 2N, R. 1W.
T Maricopa County, Arizona

Dear Mr. Rauzi,

Arrowhead Resources (USA) Ltd. has completed site c!ean up and restoratton of the above
referenced well location.

After your satisfactory. mspecuon of the sﬁe ‘please have the $5,000.00 bond posted w1th the
Treasurer of the State of Arizona reteased

- Thank you for your assistance in this matter. -

Certifi 'i-i’ubhcAccountant

. . . , T ARIZORA
BT _ - _ : S : _ . GEOQLOGICAL

. SUNE100-601WESTCORDOVASTREET  »  VANCOUVER,BC.VeB1G1
| TELEPHONE(604)683:2668 - FACSMLE(604)6830082  + 18004449269
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MEMORANDUM TO FILE
DATE: April 30, 1993
FROM: Steven L. Rauzi sCE

Oil and Gas Program Administrator

SUBJECT: Restoration of location,
! o SUNCOR-MELANGE #32-23 WELL, STATE PERMIT #877

Called Mr. Warren Downs this morning to check on the current condition of the location. He indicated that
Arrowhead had planned to let the reserve pits evaporate and have the location restored by the end of this
month, However, the heavy rains in January and February prevented evaporation of the pit. i

s e a St o bt £ 43 an 0

Catled Mr. Bill Cagle, Cagle Consuitants, and he referred me to Mr. John Luken, Arrowhead Oil and Gas.
Mr. Luken indicated that Wheeler Construction has been hired to restore the location and that he would be
notifying me in about a week or two for final inspection of the location. 5’*—”’-
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Bonus Bids Top $1,000,000 at Wyoming BLM Lease Saie

HE DECEMEER 1 il and gaslease

sale held by the Wyoming State

Office of the Burean of Land
Managementin Cheyenne drew high
bidstotaling $1,029,888 for 161 parcels
covering 102,248 acres, an average of
$10.07 per acre.

Ontheday of the sale, the BLMof-
fered 425 parcels totaling 366,880.09
acres. The sale offering wasdescribedin
FI10-27-92.

(Utah, continuedfrom Page 1)

Creek interval {(PI 11-25-92), Total
measured depth is 9080 ft; true vertical
depthis 811011

Working interest holdersin the 10-
1 Kane Springs-Federal discoveryin-
clude Coastal with48.1 percent, Colum-
bia Gas 16.9 percent, Enserch Explora-
tion Partners Ltd 18.2 percent and
Exxon Corp with 16.9 percent.

Meanwhile, Columbia Gas has
filed aNotice of Staking forastepouta
little more than haif amile south of the
27-1Kane Springs-Federal. The Kanc
Springs25-19-34-1istobedrilled innw
ne 34-25s-1%e.

Columbia Gasaiso has planstodrill
the Kane Springs 26-20-18-1 {rom a
surface location 1300 f1 from the south
line and 1200 ft from the east line (se se)
18-265-20¢. The latter venture isinthe
section north of the company ‘s second
horizontal discovery inthe program, the
19-1A Kane Springs-Federalin se 19-
26s-20¢c. That Cane Creek producer
flowed atacalculatedrate of 1,158 bbls
of oil per day through an 11/64-inch
choke (P111-19-91).

The sale’s highper-acre bidof $280
was made for Parcel WY-9212-352,a
58.16-acrelease covering acreage inthe
bed of the Green Riverin 17-26n-112w,
Lincoln County, sbout 21 miles south-
southwestof BigPiney. It's withinthree
quartersof a mile cast of several Enron
0il & Gas Co-operaied Frontier gaspro-
ducersin the Big Piney/Stead Canyon
arca

completed the 1 Spiir Canyon, nénw 16-
26n-112w,asaFrontier gas/condensate
producer. Inits first 11 months on line
(October 1991 through August 1992),
the 7650-ft well produced a to1al of
177,499,000cu fiof gasand 632 bblsof

Halfamileeastof mcnase."k”mw’-‘

condensate. In August, itproduced sn
average of 521,000 cufiof gasand one
bbl of condensate perday.

Parcel WY-9212-068 drew the
sale’s highestoverali bidof $§121,410,
orabout $95 per acre, The Powder River
Basinlease comprises 1,280 acres in
sections 22,23, 26 and 27-51n-69w,
Campbeli County, about 12 milesnorth-
westof Moorcroft and withinoncand a
half miles of four Minnelusaoil pools—
Wheat Draw 1o the east-southeast,
Simpson Ranchto the north, Stewart 10
the south, and North GamerLake tothe
west.

More comprehensive sale results
will be published inan upcoming edi-
tionof PI.

Winslow Schedules Wildcat West
of Nebraska's Gurley Field

ENVER-BASED WpisLow Resources Inc, with Gear Drilling undercontract,
willevaluate the Dand ) sands at a4 700-ft DenverJulesburg Basin wildcat
staked 10miles north of Sidney in the Nebraska Panhandle.

The 1 Garley, sw sw 4-15n-49w, Cheyenne County, is amile northwestof Rush

Creek field, a D sand pool with cumutative production of about 386,000 bbls of oil
and 1.2 miHion bbls of water. A little more than two miles cast of the new location,
Gurleyfield has produced more than2.8 million bbls of 0il, 284 millioncu fiofgas
and 3.9 million bbls of water from the D and J sands since its discovery in 1949.
The new wildcatoffsetsa4671-ftdry hole completed by Plains Explorationand
Dunn & Boreingin 1953 atthe 1 Hill, alsoin sw sw4-15n-49w. Log tops at that well
include D sand a14508 ft and ) sand a1 4654 fi, measured from a kelly bushing eleva-
tion of 4260 £ A drillsiem test of D sand between 4528 and 4557 ftrecovered 210
fiofhighlyoil cutmud and 270 ftof salty water. Atestof adeeperinterval from 4634
104647 ft yiclded 15 fiof oil. Plainsalsodrillstem tested the interval 4646-56 t,
recovering 110 ftof mud cutoil, 36 fiof oil cut mud and 10 ftof salt water,

i
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CAGLE CONSULTING, INC.

410 17TH STREET
SUITE 2420 _
DENVER, CO B0202 %

(303) 595-3341

November 6, 1992

Steven L. Rauzi
; Arizona Geological Survey
i 845 North Park Avenue, Suite 100
Tucson, Arizona 85719

Re: SunCor - Melange #32-23

Well Completion or Recompletion Report and Well Log
SWNE Sec 23 TZN R1W
Maricopa County, Arizona

R
e A S S ey

Dear Mr. Rauzi:

Please find attached our completed Well Completion or Recompletion
Report and Well Log for the above reference well.

If you should have any additional questions, please contact me at
the above phone number.

) '__? Sincerely, e el
' : Bill cCagle L
Consultant

.

4 Enc.

Por cc: Debbie Liller
3 Harold Laycraft
] Operation File
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State of Arizoia

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona 85719
{602) 882-4795

Larry D. Fellows
Director and State Geclogist

October 15, 1992

Mr. Bill Cagle

Cagle Consulting, Inc.

410 17th Street, Suite 2420

Denver, Colorado 80202 ~

Re: Arrowhead Oil and Gas, Ltd., SunCor-Melange #32-23 well,
Sec. 23, T. 2 N., R. 1 W., Maricopa Co., Arizona, State Permit #877

Dear Mr. Cagle:

1 acknowledge receipt of your Application to Plug and Abandon and
Plugging Record for the referenced well. Enclosed is a copy of the approved
Appiication te Plug and Abandon.

1 will need a completed Completion Report, Form 4; a copy of each
wireline log; and the samples (I have received the strip log) for this well. The
Completion Report is required even though the well was completed as a dry
hole. The logs and samples will be kept in the confidential file until
September 27, 1993.

Sincerely,

SHeven Ko

Steven L. Rauzi
Qil & Gas Program Administrator

Enclosure

(,/4. //‘4""/ /?’// (aq/c /O/Zg/fz o qu(ff (O (LM?/?/(‘!%M /‘?pf S
’ (v) E-foss
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CAGLE CONSULTING, INC.

410 17TH STREET
SUITE 2420
DENVER, CO 80202
(303) 595-3341

October 13, 1992

Steven L. Rauzi

Arizona Geological Survey

845 North Park Avemie, Suite 100
Tucson, Arizona 85719

Re: SunCor - Melange #32~-23
Application to Plug and Abondon - Plugging Record
SWNE Sec 23 T2N R1W
Maricopa County, Arizona

Dear Mr. Rauzi:

Please find attached our completed Appliction to Plug and Abandon
and Plugging Record for the above reference well.

If you should have any additional questions, please contact me at
the above phone number.

Sincerely,

Bl L

Bill Cagle
Consultant

Enc.

cc: Debbie Liller
Harold Laycraft
Operation File

L/
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EXPLORATION

WELL TESTS SALT
NEAR PHOENIX

—
@/ Stevenr L. Rauzi

6 Arizona Ceological Survey

In September 1992, Arrowhead Qil and Gas, Litd., drilled
the SunCor-Melange #32-23 well about 20 miles west of
Phoenix to test the oil and natural gas potential of a deeply
buried deposit of salt near Luke Air Force Base. (Large
deposits of subsurface salt and anhydrite are present at
several Iocalities in Arizona [Peirce, 1981].) The Luke salt
is at least Miocene in age; it is overlain by basalt that has
been dated at about 10.5 million years {Eberly and Stanley,
1978). Near the well, the top of the salt deposit lies between
2,500 and 2,600 feet below the surface. The well was drilled
to a total depth of 6,650 feet and was completed as a dry
hole on September 27, 1992.

The well was drilled in an agricultural and suburban
area, which is underlain by a freshwater aquifer that is a
primary source of drinking water for nearby communities.
Special attention was given to ensure that ground water
would not be contaminated during the drilling process. The
aquifer in this area is between 400 and 600 feet below the
surface, and several water wells produce from it within 0.5
mile of the SunCor-Melange #32-23 well. (The Arizona
Geological Survey [AZGS] routinely contacts the Arizona

. Department of Water Resources for information on the
location of water wells and the depth of ground water
within 0.5 mile of a proposed exploration well.) The lessor
of the oil and gas rights, SunCor Development Corporation,
through Litchfield Park Service Company, operates some of
these water wells and was therefore especially interested in
preventing ground-water contamination.

The procedures used to protect ground water during
drilling are based on experience and technology developed
over years of drilling in different environments throughout
the world. They are employed in both the petroleum and
the water-well drilling industries. The most basic method
of preventing contamination is zenal isolation, sealing off
access to all zones so that salt water, oil, and natural gas,
if encountered during drilling, cannot mix with ground
water. This is accomplished by circulating a viscous mixture
of water and clay called drilling mud in the wellbore (the
hole made by the drill bit) to prevent contamination while
the well is being drilled. A special pipe called casing is then
installed and cemented in the wellbore to prevent contami-
nation after drilling has been completed.

DRILLING

The SunCor-Melange #32-23 well was drilled in two
steps: {1} using a freshwater-based drilling mud to a depth
just above the salt (about 2,500 feet), where casing was
installed and cemented; and (2) using a saltwater-based
drilling mud before penetrating the salt to prevent the salt

, from dissolving, as it would have done if a freshwater-based
drilling mud had been used.

As the wellbore is drilled deeper, new joints of drill pipe
are added to the drill string (Figure 1). The drill bit is at

Arizona Geology, vol. 22, no. 4, Winter 1992
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the bottom of the drill string, which is rotated at the surface.
To improve cutting performance, weight is added to the
drill string by placing heavy, thick-walled pipe called drili
collars just above the bit.

Drilling mud is used to cool the drill bit, lubricate the
drill pipe, bring cuttings back to the surface, and prevent
contamination of the formations being drilled. It accom-
plishes the last function by forming a thin, impermeable seal
of clay particles on the walls of the wellbore. Drilling mud
also prevents the hole from caving in and keeps exposed
formation fluids from flowing by exerting hydrostatic pres-
sure against its walls.

To ensure-these results, an operator must constantly keep
the wellbore full of drilling mud during drilling operations.
The drilling mud is pumped through the drill pipe to the
dril! bit at the bottom of the wellbore, after which the mud
returns to the surface with the cuttings through the annular
space between the drill pipe and the walls of the wellbore.

Figure 1. Roughnecks (workers on a drilling rig) connecting another stand
to the drill string, which is being lowered into the wellbore. A stand consists
of three joints of drill pipe and is approximately 90 feet in lengih.

At the surface, the mud is routed across a vibrating screen
to remove cuttings, sand, and silt that can interfere with
the formation of the impermeable clay seal in the wellbore.
The mud is then recycled through the drill pipe.

CASING

The final steps in preventing ground-water contamina-
tion in wells are installing casing in the wellbore and
cementing it in place (Figure 2). Cementing the casing along
its length to isolate each formation penetrated in a well
protecis ground water, petroleum, and other natural re-
sources by preventing fluid movement between formations.
If fluids cannot move from one zone to another, they cannot
contaminate each other.

The bottom or shoe of the casing is set in a hard,
impermeable formation to provide a strong anchor and seal.
In addition, centralizers are installed on the casing in several
places to keep it in the center of the wellbore and to allow
cement to surround it completely. This casing is then
cemented throughout its entire length by pumping the
cement slurry down the inside of the casing until all of the
slurry exits the bottom and fills the annular space between
the casing and the walls of the wellbore. The cement slurry
thus extends from the bottom of the wellbore to the land
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surface. Special rubber plugs are commonly added in front
of and behind the cement slurry to prevent it from mixing
with the mud it displaces and with the mud used to move
it into place, respectively. Fresh water is also typically
pumped into the wellbore before the cement slurry is added
to clean the viscous drilling mud off the wellbore walls.
This cleaning helps establish a more

eifective cement bond between the cas-

-

(

abandoned. Information gained while drilling the well is
used to plan the plugging operation, which must follow
specific regulations that require cement plugs to be placed
across certain intervals in the well. In open {uncased) holes,
cement plugs are placed across all freshwater zones, any '

zone containing fluid with a potential to migrate, and any .

zone containing potentially valuable
natural resources, In cased holes,

ing and the formations along the

cement plugs are placed across all

welibore walls. The cement prevents
fluid movement between formations
and supports the weight of the casing.

Once the cement sets, the well is
essentially a pipeline from the bottom
of the hole to the surface. The wellbore
casing is similar to a pipeline that
transports natural gas or drinking water
into a home, except that the wellbore
casing is cemented vertically in place,
whereas natural gas and water lines
are uncemented and horizontal. Just as e
a natural gas pipeline confines the gas
and prevents it from leaking and
contaminating surrounding soil, the
wellbore casing confines the fluids
traveling within it and prevents them
from leaking and contaminating the
formations and freshwater aquifers
through which it extends.

After drilling to a depth of 2,500
feet, the operator of the SunCor-
Melange #32-23 well installed casing in
the wellbore. The casing shoe was set
just above the salt and just below
several beds of hard anhydrite, which
provided a strong, impermeable seal

2.500" —~ CASING SHOE -

(Figure 2). The cemented casing shoe |25~ TOTAL DFPTH =+

open perforations, as well as the cas-
N ing shoe.
e The cement plugs are placed by
lowering drill pipe to the bottom of
Graved, Sand, the lowest zone to be plugged. The
and Ciay calculated volume of cement is pumped
to that zone. The drill pipe is then
pulled up to the bottom of the next
| zone to be plugged. This process is
repeated until all of the zones are
Anhydrite plugged. The intervals between the
o eeie..]| cement plugs are filled with a heavy,
viscous mud.

In the SunCor-Melange #32-23 well,
several cement plugs were placed in
the open hole below the casing shoe.
Another cement plug was placed 150
feet below the casing shoe up to 100
feet within the casing. Finally, a ce-
Satt ment plug was placed inside the cas-
ing from a depth of 90 feet up to the
ground susface.

CONCLUSION

#32-23 well was completed as a dry

was pressure tested to 1,500 pounds

hole, it provided valuable information
on the subsurface geology of Arizona.

per square inch (psi} and held this  Figure 2. Consiruction schemalic of SunCor-  Each new well, whether completed as

pressure for 30 minutes. This proved Melange #32-23 well near Phoenix.

that the casing had sufficient mechani-

cal integrity to contain the saltwater-based drilling mud and
to withstand any unexpectedly high pressures that may
have been encountered as the drill bit drilled into the salt.
AZGS staff geologists Steve Rauzi and Rick Trapp were
present during the cementing process to ensure that the
eement was circulated back to the surface and, thus, that
the process was properly completed. An AZGS represen-
tative witnesses this process on all eil, natural gas, helium,
and geothermal wells drilled in Arizona.

The 1,900 feet of cemented casing between the top of the
salt and the base of the freshwater aquifer effectively
prevented the saltwater-based drilling mud from contami-
nating the aquifer and would have prevented oil or natural
gas contamination had these resources been found and
produced. If production had been feasible, the operator
would have added another string of casing, called the
production string, from the surface to the bottom of the
oil or natural gas zone to provide additional protection for
both the oil or natural gas and the ground water. No oil
or natural gas was discovered, however.

PLUGGING AND ABANDONMENT

If no oil or matural gas is discovered in commercial
amounts in an exploration well, the well is plugged and

0

a producer or a dry hole, enhances the
understanding of Arizona’s geologic
hisiory. The better geologists understand this history, the
better they can explore for, develop, and manage Arizona’s
natural resources. These resources include not only eil and
natural gas, but also ground water.

The subsurface information obtained on all wells drilled
for oil, natural gas, helium, and geothermal resources is
maintained at the AZGS. This information includes drilling
and production data, sample descriptions, drill cuttings and
cores, electric and porosity logs, and formation tops. For
any oil or gas exploration well drilled in unproven territory,
the subsurface data are kept confidential for 1 year after
the well is completed. The well operator has exclusive use
of these data during this time. After the period expires,
however, these data become public information and may be
reviewed at the AZGS office by any individual or group
during regular working hours.
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September 30, 1992
( xll
Ll
Bill Bates, Public Works Director 5
City of Avondale

525 N. Central Avenue
Avondale, AZ 85323

RE: SUNCOR —-- MELANGE WELL NOQ. 32-23

Dear Bill:

We have received your letter dated September 21, 1992. The
purpose of this letter is to clarify SunCor's 1nvolvement in the
above-referenced progect. As you are probably aware, Arrowvhead
Resources ceased drilling on September 24. From our perspective,

‘the drilling was conducted with the highest degree of professional

responsibility and the exploration was completed without incident.

It is 1mportant to note that several years of preparation and
planning took place prior to commencing drilling operations on our
property. As the largest land owner and holder of the service
rights (CC&N) for this area, SunCor spent an inordinate ‘amount of
time and effort to ensure that both the surface and subsurface
environment was protected. We decided very early on in the process
(which started in 1986) that we would not agree to lease land if
our concerns could not be alleviated.

The parties- involved in this well -- Melange, Arrowhead
Resources, Kachina 0il & Gas, and Caddis Resources; brought many
years of professional and practical expérlence to the table. They
not only exceeded our expectations, bt also went to great expense
to take safety precautions not otherwise required by law or
contract. Arrowhead and its related companies spent in excess of
$500,000 on this project to ensure that the right people were in
charge and the best equipment was in place to do the job correctly
and safely. This project could have been drilled .at half the
expense if Arrowhead did not concern themselves with environmental
safety issues. In addition, Arrowhead obtained costly insurance
policies with limitations in the millions of dollars.

For the record, Warren Downs manages our farm operations and
is not an authority on geotechnical issues. Consequently, your
reference to his statement was apparently misquoted and does not
support your argument. Also for the record, because of the
temporary nature of the drilling operations it was not necessary
to obtain permits from Maricopa County and all requirements of the
County were satisfied.

2828 M. Central Ave. ® Suite 900 @ Phoenix, Arizona 83004 # P.O. Box 52160 ® Phoenix, Arizona 85072
(602) 283-6300 ® Fax (6(02) 285-6801
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Bill Bates -2- September 30, 1992

Finally, your attack on the Arizona Geological Survey
Department is unfounded and misleading. Mr. Rauzi at AGS verified
that all necessary precautions were in place before drilling
commenced and continued to follow up on site during operations.
Tt is our understanding that the AGS did an admirable job in
protecting State and local interest. Better compunications may be
in order, but additional legislation would be unnecessary.

Sincerely,

Steven Gervais

Vice President
Gerieral Counsel

"8G/jeh -

cc: Raymond W. Bedoya, Mayor, City of Avondale
Perry Hubbard, Mayor, City of Litchfield Park

.t !

be: Geoff Appleyard S ’

Warren Downs :

John Ogden

Bob Denny, Arizona State Senate

Gregqg Eldridge

Larry Fellows/Steven Rauzi

Harold Laycraft, Arrowhead Resources

Rita Pearson, Office of the Governor

Gary Stewart, Melange ' )
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State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona 85719

(602) 8824795
Larry D. Fellows
Director and Stale Geologist
September 30, 1992
p G 1’]
Mr. Bill Bates ;-
Public Works Director

City of Avondale
525 North Central Avenue.
Avondale, AZ 85323

Dear Mr. Bates:

I received your letter of September 21, in which you informed me about your objections to the
drilling of the SunCor-Melange No. 32-23 oil well and expressed displeasure with the regulatory
procedures followed. The Arizona Geological Survey administers and enforces the policies and
procedures established by the Arizona 0il and Gas Conservation Commission to regulate the
drilling and production of oil, gas, geothermal, and helium resources. The Commission consists of
five members appointed by the Governor. I encourage you to attend the next meeting of the
Commission to express your concerns. The meeting will be held October 23, 1992, at 10:00 am. in
room 500 in the State Capitol, West Wing, 1700 West Washington, Phoenix.

Current rules and regulations, which have been in effect for many years, do not require that a public
hearing be held before a permit to drill for oil, gas, geothermal, or helium is issued. Drilling an
exploratory well is a temporary event that, with current technology and expertise, is accomplished
with minimal impact and, for most wells drilled in Arizona, is completed within a month. Likewise,
there is no requirement for a public hearing prior to the drilling of water wells.

One of the primary reasons for regulating the drilling and production of oil, gas, geothermal, and
helium resources is to protect ground water. When we receive an application for a permit to drill,
we routinely check with the Arizona Department of Water Resources to determine the locations
and depths of water wells present within a one-half-mile radius of the proposed drilling location.
This information is necessary to determine whether the amount of surface casing proposed by the
operator is adequate to protect the ground water. We were informed that the deepest water well
within a half-mile radius of the SunCor-Melange well is 800 feet. The operator proposed to set
casing from the surface to the top of the salt, which was estimated to be at a depth of approximately
2500 feet. This depth has absolutely nothing to do with protecting the structural integrity of the
casing from splitting due to "geodetic” forces. You are totally misinformed when you suggest that
this portion of our program was established "to protect the pipe over that of our natural resources.”
Setting 2500 feet of casing to protect ground water in an area where the deepest water well is 800
feet is far in excess of what we would have required of the operator.

Ve et Tt ot e A i LS

-t sk i o




iy

L ¢

At the time the permit to drill was issued, we were informed that negotiations were in progress
between the operator and the Grace Drilling Company. Grace, the largest land drilling contractor
in the nation, currently has 182 drilling rigs operating worldwide. The operator was expecting to
spend a large amount of money, perhaps as much as a haif-million dollars or more, to drill the well
and was trying to locate an experienced driller with the type of equipment that would be required.

Drilling has been going on routinely for many years and a tremendous amount of expertise,
experience, and technology have been developed. In terms of making a profit, or even recovering
the initial investment, it is, indeed, a risky venture. The bond required, $5,000, was determined by
the Commission years ago and has been reviewed several times since. That amount is considered
to be adequate to plug a weli but not too high to discourage a company from drilling. To suggest
requiring a bond equivalent to cover, at a minimum, 125% of the cost for engineering and
construction of a well is not realistic. Following that guideline, a bond of at least $625,000 would

have been required for this well, based on an estimated engineering and construction cost of a half-
million dollars.

It seems unnecessary and unrealistic to me to suggest that monitoring wells should be installed as
part of the well construction process. Drilling mud forms a thin seal on the rock in the well bore
that prevents contamination of the ground water through an uncased hole. Properly cemented
casing is emplaced to protect the ground water from contamination immediately thereafter.

The Arizona Geological Survey takes its responsibility for regulating oil and gas drilling very
seriously. This includes the permitting process as well as verifying whether the well is constructed
and completed properly. Mr. Steven Rauzi and Mr. Richard Trapp were both present September
8-11, when the casing was set and cemented, and Mr. Rauzi was present when the well was plugged
and abandoned September 27. It is not necessary for an inspector to continuously stand on the
derrick floor to verify that proper procedures are being followed.

Drilling an oil well is an expensive venture. Once the rig is on location, the operator is concerned
that the drilling proceed as expeditiously as possible. The operator is paying for the rig time
regardless of whether drilling is in progress. Your suggestion that Arrowhead’s interest in getting
the drilling accomplished in as short a time span as possible so they could maximize the
partnership’s profits at the expense of their neighbors is, at best, based on misinformation.

SunCor and Arrowhead cooperated fully with us at all stages of the process, consistently showed
concern for protecting the ground water and the environment, in general, and hired a highly
qualified drilling contractor, which constructed a well that far exceeded minimum requirements to
protect the ground water.

I hope you are able to attend the Commission meeting October 23. In the meantime if you have
any questions or would like clarification, please give me a cail.

Very truly yours,

“e %,2 2. Ftten
",\ . Larry D. Fellows

Director and State Geologist
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Jan C. Wilt, Chairman, Arizona Oil and Gas Conservation Commission

1. Dale Nations, James E. Warne,Jr., Barbara H. Murphy, and Zed Veale, members of the
Arizona Oil and Gas Censervation Commission

Joe Lane, Special Assistant, Office of the Governor _

Rita Pearson, Executive Assistant, Environment/Natural Resources, Office of the Governor

Greg Wallace, Arizona Department of Water Resources

Bob Denny, Arizona State Senate, District 15

Kyle Hindman, Arizona House of Representatives, District 15

Bob Williams, Arizona House of Representatives, District 15

Raymond W. Bedoya, Mayor, City of Avondale

Carlos Palma, City Manager, City of Avondale

Perry Hubbard, Mayor, City of Litchfield Park

Bob Musselwhite, City Manager, City of Litchfield Park

John Ogden, President, SunCor Development Company

Harold Laycraft, President, Arrowhead Resources Ltd.
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CAGLE CONSULTING, INC.

410 17TH STREET
SUITE 2420
DENVER, CO 80202
{303) 5985-3341

September 28, 1992

f 3 Steven L. Rauzi

' Arizona Geological Survey
845 North Park Avenue, Suite 100
Tucson, Arizona 85719

3 Re: SunCor - Melange #32-23
Wellsite Activity Report
SWNE Sec 23 T2N R1W

SR Maricopa County, Arizona

Dear Mr. Rauzi:

Please find attached a Sundry providing your office a weekly

update of wellsite activity as reguired by the APD for the period
9/22/92 to 9/28/92.

If you should have any additional questions, please contact me at
the above phone number.

Sincerely, "

Bill Cagl®$ '

Consultant

Enc. )

cc: Debbie Liller T e T

Harold Layecraft
Operation File
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CAGLE CONSULTING, INC.

416 17TH STREET
SUITE 2420
DENVER, CO 80202
(303) 595-3341

September 24, 1992

Steven L. Rauzi

Arizona Geological Survey

845 North Park Avenue, Suite 100
Tucson, Arizona 85719

Re: SunCor - Melange #32-23 3EP
Change of Plans - Sundry ) ARIZONA
SWNE Sec 23 T2N R1W GEOLOGICAL
Maricopa County, Arizona

Dear Mr. Rauzi:

Please find attached a Sundry to document verbal approval received

to extend the proposed depth of the Suncor-Melange 32-23 well to
7500'.

If you should have any additional questions, please contact me at
the above phone number.

Sincerely,

-

Bill Cagl
Consultant

Enc.

cc: Debbie Liller
Harold Laycraft
Operation File
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State of Arizona
Arizona Geological Survey
845 Norih Park Avenue, #100
Tucson, Arizona 85719
(602) §882-4795
gli‘em?‘gtington Iﬁ?:ego?;f?g:: Geologist
[ September 23, 1992
Mr. Bill Cagle
Cagle Consulting, Inc.
410 17th Street, Suite 2420
Denver, Colorado 80202 ~ :
Re:  Arrowhead Oil and Gas, Ltd., SunCor-Melange #32-23 well, ll
Sec. 23, T. 2 N, R. 1 W., Maricopa Co., Arizona, State Permit #8377 |
i Dear Mr. Cagle:
This letter will verify my verbal authorization to Mr. Greg Etheridge F '
% this morning to revise the proposed total depth on the above referenced well ;
from 6,000 feet to 7,500 feet.

Sincerely,

T .
;./7_,;0%% (,/- p OV\.‘“;—)
Steven L. Rauzi
Oil & Gas Program Administrator




L+

MEMORANDUM TO FILE

DATE:  SEPTEMBER 23, 1992 ?
selz
FROM:  STEVEN L. RAUZI
OIL AND GAS PROGRAM ADMINISTRATOR

SUBJECT: AUTHORIZE REVISED PROPOSED TOTAL DEPTH TO 7500 FEET
SUNCOR-MELANGE #32-23 WELL, STATE PERMIT #877

o GREG ETHERIDGE CALLED AT 10:15 A.M. THIS MORNING TO REQUEST
REVISING THE PROPOSED TOTAL DEPTH ON THIS WELL FROM 6000 FEET TO
ol 7500 FEET. HE INDICATED THAT THEY WERE DRILLING AT 5970 FEET AND
POINTED OUT THE LACK OF DEVIATION OF HOLE; THAT THEY ARE
CURRENTLY DRILLING SALT AND ARE PROBABLY IN THE MAIN BODY OF SALT;
THAT THE SURFACE CASING IS IN GOOD SHAPE (USING RUBBERS ON DRILL

PIPE); AND THAT THEY WOULD PRCBABLY TD BETWEEN 6500 FEET AND 7000
FEET.
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CITY OF AVONDALE  seeous

525 MORTH CENTRAL AVENUE * AVONDALE, ARIZONA 85323 = PHOMNE: 932-2400 t

September 21, 1992

Arizona Geological Survey

MAYOR

RAYMOND W. BEDOYA 845 North I_’ark Avenue, #100
| VIGE MAYOR Tucson, Arizona 85719
THOMAS F. MORALES, JR.
COUNCIL MEMBERS Attn: Larry D. Fellows, Director and State Geologist
LON MONTGOMERY !
EARL C. COOFER Project: SunCor-Melange Well No. 32-23 '1
HENRY BELTRAN
Dear Mr. Fellows,
DALE MOXON
‘ ALBERT CARROLL, JR. The City of Avondale wishes to express objection to the
; CITY MANAGER construction of the wildcat well known as SunCor-Melange
CARLOS V. PALUA No. 32-23. We are displeased with the Arizona Geological
Sg‘:g‘ﬁfg; survey (AGS) for issuance of a Permit to Drill without
' giving the City the opportunity to appear and be heard :
CITY ATTORNEY from at a public hearing. We are concerned about the

environmental impact this exploratory well may have on
our municipal water supplies.

We feel that the review process employed by the AGS was

totally inadegquate. To begin with the Application For

Permit to Drill Or Re-enter submitted by Arrowhead

Resources Ltd. appeared to be incomplete or lacking ;
pertinent information. In the first place, the driller !
for the proposed 6,000 feet deep well was not known. It |
seems obvious that the success of a venture of this
magnitude would be dependant upon the qualifications of !
a competent gqualified driller to be approved by AGS.
Secondly, the Survey map does not depict the impact the
wildcat well has on encroaching City property. The
City’s strip annexation area was not included on the map.
0f greater concern to us is the omission of our primary
municipal wells. We have two wells located within 3000
feet of the oil well, one of them being located in
s section 23. We are dismayed that AGS’ research of
; HCEprgurt Arizona Department of Water Resources’s records did not
; AVONDALE acknowledge existence of these wells. Our expressed
; A Bicentennial concern is that these wells provide water for our City’s
B Community municipal needs from the last good aquifer remaining

y available to the City. It is imperative for us to insure :
2 adequate and complete protection of the water resources L T .
é available to the city. Yet, AGS’s permitting process ' o U

denied us the opportunity to express these eminent

: 5 concerns. AGS’s rules and regulations must be changed to
A \_} afford us this capability. '
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This well is in the fringe of Avondale’s active and progressive
development area. We are concerned not only about aquifer
protection issues, but also air and noise pollution issues as well.
Yet AGS‘’s permitting policies did not provide a platform for the
City to express our concerns. It appears that AGS needs to
exercise common sense to revise their policies to account for
regional and neighboring community needs.

For AGS to allow foreign limited partnership companies to operate
such a risky venture in our neighborhoods under the nprotection" of
a $5,000 bond is ridiculous. The acceptance by AGS of this
pittance amount for assurance of compliance with oil and gas rules
and regulations is unfathomable. in case of an environmental
accident, it should not be the responsibility of the local
communities to bear the cost of a potential cleanup, letting the
foreign companies skate away virtually unscathed. A bonding amount
should be provided to cover, at a minimum, 125% of the cost for
engineering and construction of the well.

Talking with Mr. Stephen Rauzi of AGS, we were under the impression
that the casing will be a minimum of 2500 feet or to the top of the
salt dome if it should be lower. According to Mr. Warren Downs,
Manager Farm and Administration for SunCor, the casing was stopped
at 2500 feet to protect the structural integrity of the casing from
splitting due to geodetic forces. It is a sad commentary that a
program could be established to protect the pipe over that of our

natural resources. It would appear that if a stronger pipe were
required it should be installed.

AGS must be responsible to provide for continuous inspections to
insure that the project is being constructed in accordance with the
plans, and not just a few critical operations. Cementing
procedures are extremely important, but so are the other features
of construction, such as verifying actual length of casing being
provided, construction practices employed, or dealing with
potential hazards that may arise due to construction.

Monitoring of surroundinmg aquifers needs to be an integral
component of the construction program. The last time ADWR took
well samples in this area was four years ago. Monitoring wells
should be installed as part of the construction process. Water
sampling should be completed before, during and after well
construction to determine if any deterioration of water supplies is
ocecurring and if clean-up operations are needed.

It is evident that drilling was to continue posthaste regardless of
regional concerns. It is unfortunate that the developers did not
exhibit the wisdom of approaching the City to obtain project
approval. But their lack of regional concern is even more evident
in their lack of responsibility to approach Maricopa County
Planning Department to obtain all the necessary permits and
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approvals. The only interest they expressed is the ability to get
the drilling accomplished in as short a time span as possible.
Which emphasizes Arrowhead’s concerll for maximizing the
partnership’s profits at the expense of their neighbors.

Tn conclusion, AGS must adopt new rules and regulations to
incorporate, and not ignore, the concerns and needs of surrounding
communities impacted by drilling endeavors. The permitting review
process must be advanced to include regional goals and conceptis

other than that solely of the wildcatter.

Sincerely,

Public Works Director

Copies:

Carlos Palma, City Manager, City of Avondale
Raymond W. Bedoya, Mayor, City of Avondale

Bob Musselwhite, City Manager,

City of Litchfield Park

John Ogden, President, SunCor Development Company
Harold Laycraft, President, Arrowhead Resources Ltd.
Senator Bob Denny

Representative Kyle Bindman

Rita Pearson, Governor’s Office

suncor23.001
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CAGLE CONSULTING, INC.

410 17TH STREET
SUITE 2420
DENVER, CO 80202
(303) 595-3341

September 21, 1992

Steven L. Rauzi

Arizona Geological Survey

845 North Park Avenue, Suite 100
Tucson, Arizona 85719

Re: SunCor - Melange #32-23
Wellsite Activity Report
SWNE Sec 23 T2N R1W
Maricopa County, Arizona

Dear Mr. Rauzi:
Please find attached a Surndry providing your office a weekly
update of wellsite activity as required by the APD for the period
9/12/92 to 9/21/92.

If you should have any additional questions, please contact me at
the above phone number.

Sincerel
Bill Cagle
Consultant
Enc.

cc: Debbie Liller

Harold Laycraft
Operation File
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PTUNGER OILOGRAIIL CALIFORNIA COMNIRACT RIGS SEFTEMBER 18, 1992
(Rated Depth with 4-1/2" drill pipe)

BLUE S5XY DRIG. CO.(Rio Vista)707 374-5014 GRACE DRILLING CO.(Golden,C0)303 234-1444

#L (Solano Crounty} 11500° #9060 Santa Fo Geo  The Guysers 20000°

w2 {Rio Vista) 000! #162 {Frensno County) 12500°

43 (Rio Vista) 12000° 1164 (#ashoa Co.,tWV) 7500°

#1165 (Colusa County} B8500°

#1.66 (The Geysers) 18000°

#167 Sta Rosa Gee  The Geysers 16000°

CALPAC DRIG. CC., INC. (Camarille) #168 (Haricopa) 14500°

805 937-8721 #170 Samorian ewhall 250007

i {Scal Buach) 10000°¢ #2608 {Salton Soal 20000°
#9 {Iluntington Beach) 7000°

{Labor) Tz (RD) Wilminghton
{Labor) THUGS (RD) Wilwington
(Labor) 1S (RD)  Wilminghton GRACE DRILLING CO.(Casper, UY)307-472-4007
#173 (Wyc Co. 1V} 12500°
*“ifl'?d Arrowhead 0il HMariposa Co. A4 10000°
#1833 {Washington) 16000°

CARDINAL DRLG (Billinas MT) 406 240-7324
#2 Skippy 0il EBureka Co,NV 5000-10500°

{4 (Furcka Co,tlv) 3000-8500°*
#12 Trail Hnin Hye Co NV 6500° JTil GRAUIAI LilC. (Rio Vista) 707 374-6200 :
#an {thits Pine Cn.,WV) 14000° #5 Chevron (RW) folano Counly 6000°* b
CLEVELAD DRLG (Bakersfield) 805 582-9700 PAUL GRANAIL DRILLING & SERVICE CO.
1 {Elk Hills) 1800017 {Rio Vista) 707 374-5123
) {E1k Hills) G000 #2 (Glenn County)  8000¢
ﬁi - {(Bakersfield) 160007 #3 D.E.Craggs({conp) Glenn County 5000°
i .CO tiidway Sunset 10000? itd Vern Joncs Madura County  8000°
#s  UoHPR (B Blk #ills 18000! #i5 capiktol Dil ¥olo County 110007 T
36 Chovion Asphalto 18000°
7 (Auttonwillow) 100067 g
i9 {(nakorsfield)  18000° _ )
- HELHMERICH & PAYME IWUTERMATIOMAL DRLG. CO.
4 {Ventura) 805 653-6662
1! : : _ #103 (Hueso) 20000°
DUAL DRIG. CO,  {Dallas) 214 3713-6200 o4 ‘{Platform Treno}l6000°
: #44 Chevron™ (Pt.Arguello)  25000°
g = . 45 Chevreon {Pt.Argucllo) 25000 =
L ® : -  HEXADYDE DRLG. _ (Voodland) 916-666-3200 - _
_%; = - #1 Horthern Energy{comp) Colusa Co 9500° T -
i ghRY DRLG, CO. TBakersfle&d) 805 589-0111 #2 tlahama & Vieagank Solano County 11500° - . .
.+ #1 Shell {RD) " Belridge-Somth 5000° = I3 - {Solano County) 12500° S T
%3, * o (Bakersficld) 8000° #4 {Sadramento Co)  12000° . S ‘
c 44 Santa Fo (RY) « Midway Sunset 4500t = 6 (vioodland) < 6000, B - ' P R & '
#5 (Pakersfield) « 20007 e RN . '
-Q T 6 7 tBakersfield) 6000° bt . R T
. #7* - {Bakersfield) 2509 - © o o
g #8  Santa Fe (RIT) Belridge~South 4500' HYLTOH DRLG co.(Bakersfield) 805 589-2062 .
i #9  Texaco Midway Sunsek 4500° #1 - {Celridge—-South) 40007 e R : -
#10 Crutcher—Tufts Belridge-Northe 5560° 4 : {Bakersficid) 3500° S o
g #11 picrarland Fresno County  7000° 45 (Bakersfield) 500G? T : D
.E 12 {(Bakersfirld) 459Q° #7 Texach Korn River 4000
i #13 Omy Kern Front 4000 i8 e, (Bakersfield) 55007 =
114 No.valley (RD) Contra Costa Co 8000’ #9 Chevron Cymric ' 50007
Lrd

AL T PPyt W ol WS- 1 | Fatatayatl]
T - —%., y ?
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The Arizona Republic

* % Wednesday, September 16, 1992

Expect to know
in days whether
drill site is good

By Guy Webster \
The Arizona Republic

Oil prospectors near Litchfield
Park said Tuesday that they ace
encouraged by their first 3,600 feet
of drilling, and that they expect to
know within a few days whether
they've got an oil well or a dry
hole.

A contract crew working
round-the-clock for the three Ca-
nadian firms investing in  the
project has been sinking the test
well about 250 feet per day. The
goal is 6,000 fcet or so.

above a surrounding cotton field
on land owned by Phoenix-based
Suncor Development Co. at Dy-
sart and Indian School roads.

Arizona Public Service Co. under
the Pinnacle West Capital Corp.

the project pans out.
A pulse of excitement passed

-

by west Valley oil

The drilling tig rises 130 feet

Suncor, sister company 1o the §

holding firm, has leased the E
mineral rights to the wildcatters in .
feturn for a share of oil income if

— See VMOCATTERS, page E5

Wildcatters encouraged

( beneatf which may e a rese

R EAN e

Lo o Photos by Johi Ssmora/The Arizona Repubic

rég Ethridge, a drilling engineer at the 130-foot oil rig near Litchfield

' Park, ig part of a crew that has been working round-the-clock to sink 2

] :* test well, Coarse sait (feft photo) has beeri coming up the pipe lately as

o4 - the drilling rig-bores through a thick underground layer of salt deposits,
i eofoill, . - . v
w2 :

project

Wildcatters encouraged

— WILDCATYERS, from page E!

through the 10 or so men at the site
Tuesday moming as, over the roar of
generators and motors, the news was
shouted from person to persom, -
“There's C2 on the hot wire.” :

The hot wire is a monitoring
system to identify any gas coming out
of the hole, explained Greg Ethridge,
drilling engincer. Ethane gas is called
C? because it has two carbon atoms
per molecule. Until the cthanc showed
up. -the only organic-gas traces had -
been methane, its one-carbon cousin.

“When you siart geiting C2, it
suggests you're getting into heavier
hydrocarbons, and hopefully, moving
toward oil," said Harold Laycraft,
teader of the three-company pariner-
ship putting up the moncy.

“It's far from definitive, but it is a
good sign.”

Laycraft is president of Arrowhead
Resowrces Ltd. and” International
Poay Mare Futerprives T The

venture's third partner is Sundance
Resources Lid. All three are based inl
Vancouver, British Columbia. o

The companies have not disclosed
how much they are spending on the
Litchficld Park gamble. Steven L.

- Rauzi, oil< and gas-program commis-’

dioner' for the " Arizona Geological
Survey, estimated that a project of this
scope costs about $500,000 for drilting
and preparatosy expenses. -

An article that Ranzi wrote for an
industry publication last year identi-
fied the Litchfield Park area as a
potential source of oil trapped beneath

‘a thick underground layer of sait:’

deposits from an ancient lake.

" Laycraft said about one of every
¢ight wildcat wells in the United
States makes a find that pays off.

“We think our chances of success
here are higher than average, by 2
wide margin,” he said. ‘

The favorable indications, Laycraft
said, inglude several nearby occur-
rences in past decades of oil seeping
into surface or well water, traces of
nalurs; gas heing found in a 4.000-

foot exploratory well drilled “four
miles away in 1988, and seismic-test-
ing results consistent with 2 model of
potential oil-bearing layers beneath an
undergroand salt dome.

~ So far, the layers the drill has hit
tiave matched the predictions, Eth-
ridgesaid. - ., -

The crew from Dallas-based Grace
Drilling Co. includes veterans of oil
exploration in California, Wyoming,
Oklahoma and other states.

Part of the work’s appeal, said
Gene Kramer, a Grace (ool pusher
from California, is the suspense of
exploring the unknown. A tool pusher
is a foreman who supervises drilling
operations at an oil well.

. Bven if the project has the luck to
find oil, don't drive out to look for a
gusher. = -

The oil rig includes three systems
to contain oil, if there is any, rather
than allow the hazard and waste of a
blowoul, Ethridge explained.

. “This isn't the movie Giant,” he
said. “If there were a blowout, I'd
prohahly Inee my joh.”
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CAGLE CONSULTING, INC.

410 17TH STREET
SUITE 2420
DENVER, CC 80202
(303) 595-3341

September 14, 1992

Steven L. Rauzi

Arizona Geological Survey

845 North Park Avenue, Suite 100
fucson, Arizona 85719

Re: SunCor - Melange #32-23
Wellsite Activity Report

+ SWNE Sec 23 T2N R1W

i Maricopa County, Arizona

5 Dear Mr. Rauzi:

< Please find attached a Sundry providing your office a weekly
3 update of wellsite activity as required by the APD for the period
8/18/92 to 9/11/92. My plans are to mail this report out each

Monday for the previous weeks activity. I apologize for the
tardiness of this first report.

If you should have any additional questions, please contact me at
the above phone number.

Sincerely,

.~ ill
.f“?* Consultant

Enc.

cc: Debbie Liller
Harold Laycraft
Operation File

TR )
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State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795

Larry D. Fellows
Director and State Geologist

September 3, 1992

Mr. Larry Udail
2712 Nocth 7th Street
Phoenix, Arizona 85006

Dear Mr. Udall:

This letter is in response to your telephone call today concerning the oil exploration well
being drilled in T. 2 N., R. 1 W., sec 23. Please note that a well drilled for oil is the same as a well
drilled for water except that a well drilled for oil is normally drilled deeper and is regulated by a
much stricter set of rules and requirements. As you can see from the enclosed rules on casing
requirements, these rules are written to ensure the protection of natural resources including all fresh
water aquifers. Along with the enclosed rules, I have enclosed a copy of Arrowhead Oil and Gas
Ltd’s application and their permit to drill.

Note that on the bottom of page 2 of the application, Arrowhead Oil and Gas Ltd’s casing
program calls for steel pipe (casing) to be set from the surface to a depth of 2,500 feet or wherever
they penetrate salt. This casing will be cemented throughout its entire length to seal off and confine
all waters to their respective strata as required in R12-7-109. As I mentioned on the phone, a

representative of this office will be on site to witness the cementing operation and to make sure that
cement is circulated to the surface.

Enclosed with the hard copy of this letter and attachments is (1) a memorandum of my
discussion with the Department of Water Resources concerning the freshwater aquifers in the vicinity
of this well and (2) the detailed drilling program for this well. Please note that the casing will be
cemented in two stages as described on the last page of the drilling program, the first stage from the
bottom of the casing to 1,200 feet and the second stage from 1,200 feet to the surface. The two stage
cement job reduces the amount of pressure at the bottom of the hole that would otherwise resuit from

a 2,500-foot column of cement.
Sincerely,

Steven L. Rauzi
Oil & Gas Program Administrator

Enclosures

cc Larry D. Fellows
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State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
‘Tucson, Arizona 85719

OUR FAX NO: (602) 628-5106

(602) 8824795
Larry D. Fellows
Director and State Geologist
FAX TRANSMITTAL COVER SHEET
pate:_ -3/~ L PAGES
; (including cover sheet)
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Rocky Mountain Reglon Report 8-31-92 Page 4
Section |
Work Under Way at Stepouts Staked from Two North
Arizona Wildcat Dakota Madison Pools
aroWHEAD ReEsources (USA)
Lid has moved in Grace ALLAS-pASED Covoar Encegy Formation tops at the discovery
Drilling'sRig #174 todrilla DevelopmentIncandDenver  well, measured from akelly bushing
remote exploratory eestabout amile east independent Samuel Gary Jr elevaionof2576ft, include Charlesat
of Lirchfieldinsouthwestern Arizona. & AssociatesInceachhasstakedanew 8889 fi, Raucliffc 9416, Midale 9476,
The Maricopa County wildcat,the  exploratory testinthe westernNorth  Mission Canyon 9547, Fryburg 9698
32-23SunCor-Melangeinswne23-2n-  Dakotaportionof the Williston Basin.  and Duperowat 11,2421t
1w, isprojected 10 6000 ftin volcanics Fifieenmiles southwest of Killdeer In castern Mountrail County six
(P17-13-92). Thedrillsite issbout275 invlestern DimnCouonty, Cougarsisked  milesnorth of the town of Plaza, Gary
milessouthwestof productioninnorh-  the 16-1 CougarEnergy-Siateinnesw  planssodrillthe 35-5 Saluerinswnw35-

easietn Arizona and some 300 miles
easi-southeast of fields in Southern
California’sLos Angeles Basin.

Four miles westof the 32-23 Sun-
Cor-Melange, BobJamesExploration
& Drilling in 1988 compieted a4000-ft
dryholeatthe 1-19 SunCorinnene 19-
2n-1w. That wildcat was spudded in
Quaternary fill andlogged the topofa
Miocene saliat 1716 fL.

Union Pacific Spuds
Merrow Test Near
Hugo Colorado

nor Pacxeic Resources Co,

l I with Murfin Drilling's Rig

#14 undercontract, is drilling

2 Morrow test on the southeasiern flank

of the Denver Julesburg Basin twoand
ahalf miles north of Hogo, Colorado.

The 1 Fallow 32-18, swrie 18-10s-
54w, Lincoln County, is fivemiles west-
northwest of Hugofield, an abandoned
Marmaton/Cheroke oil pool, and 14
milesnorthwest of the neares: current
production from Morrow, st Clifford
field. Ii'sprojected to 7800 £t in Mormow
(P18-11-92).

Union Pacific Iate last year staked
locztion forthe 1 Fallow41-18innene
18-10s-54w, just northeastof the 1 Fal-
low 32-18 vensure. Noaciivity hasbheen
reported atthat site.

16-143n-97w. The location is abouta
mile east-southeast of the one-well
Crooked Creek field, an inactive Fry-
burg (Madison) producer. The 1-17
West Crooked Creek, swne 17-143n-
87w, produced 84,918 bbls of oil,
77,183,000 cu ft of gas and about
£68,000 bbls of water from Fryburg
between 9697 and 9766 ftbefore being
shutin

154n-88w. This new venturcoffsetsio
the northeast Texaco Exploration &
Production Inc's apparently non-com-
mercial Osloz field discovery, the 34-1
PaulRaninnese 34-154n-88w. Sinceits
completion late last year, the shut-in
discovery his produced only 618 bblsof
27° oil and 558 bbls of water. Produc-
tionat the 7653-ft wellis from Madison
a17323-38fL

High Bids Average $18.93/Acre
at Weld County Colorado Sale

#E Avaust 2601l and gas lease sale held by the Board of Weld County (Colo-
rado) Commissioners in Greeley drew highbids totaling $23,672.25 for five
parcels comprising 1,250.20 acres, an average of $18.93 peracre. The sale

offering was comprised of 10 traciscovering 1,730.20acres (P17-23-92). It was
originally scheduled 1o be held August 19, but was postponed a week (P18-5-92).

Morrison, Colorado landman Randal]l Taylor made the sale’s top per-acre bid
0f$36.15 for Tract No. 2, a 160-acre lease covering n/2 ne, sw ne, and ne nw 34-5n-
63w, Weld County, nearly 15 miles east-southeasiof Greeley. The tract is within half
amile southof ] sand gasproductionin Watienberg field. Taylor also picked up Tract
No.3,320acresinn/2 14-4n-63w,foraper-acrebid of $11.12.

Lomita Operating Co, Englewood, Colorado, acquired Tracis Nos. 8and 9 for
bidsof $20.00 per acre each, Tract No. 8 encompasses 320 acres in e/228-5n-61w;
TractNo. 9 comprises 320 acres in5/2 34-5n-61w. They arc inanarea 12 miles
porthwest of Wigginsand 1-2 miles southwest and south of Northeast Riverside Ii
field,a D sand ojl and gas pool.

Denver-based Skaer Enterprises Inc was the successful bidder for Tract No. 7,
which covers 130.20acres in 3-7n-58w (in variousblocks in Town of Raymer). Skaer
paid $11.75 per acre for the parcel.
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CAGLE CONSULTING, INC.

410 17TH STREET
SUITE 2420
DENVER, CO 80202
(303) 595-3341

August 27, 1992

Steven L. Rauzi

Arizona Geological Survey

845 North Park Avenue, Suite 100
Tucson, Arizona 85719

Re: SunCor - Melange #32-23
Informational Sundry
SWNE Sec 23 T2N R1W
Maricopa County, Arizona

Dear Mr. Rauzi:

Please find attached an informational Sundry jdentifying the
drilling contractor as Grace Drilling Rig # 174.

If you should have any additional questions, please contact me at
the above phone number.

Sincerely,

— s
7 /é
Bill Céﬂe

Consultant
Enc.
cc: Debbie Liller

Harold Laycraft
Operation File
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State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 8824795

Fife Symington Larry D. Fellows
Governor Director and State Geologist

August 25, 1992

Mr. Jim Mitchell
Environmental Specialist
City of Avondale

525 N. Central
Avondale, Arizona 85323

Dear Mr. Mitchell:

This letter is in response to your telephone call today concerning the oil exploration
well to be drilled in T. 2 N., R. 1 W., sec 23. Please note that a well drilled for oil is the
same as a well drilled for water except that a well drilled for oil is normally drilled deeper
and is regulated by a much stricter set of rules and requirements. As you can see from the
enclosed rules on casing requirements, these rules are wriiten to ensure the protection of
natural resources including fresh water. Along with the enclosed rules, I have enclosed a
copy of Arrowhead Oil and Gas Ltd’s application and their permit to drill.

Note that on the bottom of page 2 of the application, Arrowhead Oil and Gas Lid’s
casing program calis for steel pipe to be set from the surface to a depth of 2,500 feet or
wherever they penetrate salt. This casing will be cemented throughout its entire length to
seal off and confine all waters to their respective strata as required in R12-7-109. As1
mentioned on the phone, a representative of this office will be on-site to witness the
cementing operation and to make sure that cement is circulated to the surface.

Sincerely,

f/f&m» A !82/«”},7

Steven L. Rauzi
Qil & Gas Program Administrator

Enclosures

cc Larry D. Fellows
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PERMITISSUEDTODRILLOILWELLNEARLITCHF]ELDPARK*

A permit was issued by the Arizona Geological Survey on July 8 to Arrowhead Oil and
Gas, Ltd. to drill an exploration well about 1 mile northeast of Litchfield Park. The well, the

32-23 Suncor-Melange is in T. 2 N., R. 1 W, sec. 23 and has a proposed total depth of 6,000
feet.

In accordance with Arizona Revised Statutes § 27-513, the Arizona Geological Survey

issues a permit to drill when proper application for a permit is received and found to be in
accordance with rules and law.

The operator of the well, Arrowhead Oil and Gas, Ltd. expects to prepare the location,
move in the rig, and start drilling operations sometime during the last week of August. The
operator is to notify the Arizona Geological Survey before the drilling operations begin. The
operator of the weil contacted us this moming; ﬁugust 271, to report that the location was being
prepared and that they hope to start drilling on August 29th.

Our records show that the only previous oil exploration well drilled in the vicinity of this
well was the Bob James #1-19 Suncor well, which was drilled in T. 2 N., R. 1 W,, sec 23 (4
miles west of this well) in the summer of 1988. The #1-19 well penetrated several thousand feet
of salt with minor showings of organic material at several zones, but was plugged and abandoned
that summer in compliance with the rules of the Oil and Gas Conservation Commission.

For additional information, contact the Arizona Geological Survey, 845 N. Park Avenue,
Suite 100, Tucson, Arizona 85719, phone (602) 882-4795.

v

Steven L. Rauzi
Oil and Gas Program Administrator
August 21, 1992

* Faxed 7% Joe 5-4?‘46) 60V€tﬂol’§'o1fffce Fw;f/aymammj 5’/1_{/7&
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ARIZONA DEPARTMENT OF WATER RESOURCES
18 South 15th Avenus, Phoenix, Arizona 28007
Totopp.r;on? $02) 542-1553
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ARIZONA DEPARTMENT OF WATER RESOURCES

15 South 15th Avanue, Phoenix, Arizona 85007
Tele hnnnségm 542-1583
ax 8-0508

August 20, 1992

ELIZABETH ANN RIEKE
Director
Mr. Robert R. Musselwhite
City Manager
City of Litchfield Park -

214 W. Indian School Road
Litchfield Park, AZ 85340 !

Dear Mr. Musselwhite,

I am writing in response to your letter dated August 19, 1992, conceming the oil well to be
drilled near Litchfield Park. According to Arizona Revised Statute §45-591.01, wells drilled for
oil, gas, helium or gecthermal purposes are not under the regulatory authority of the Department
of Water Resources. ‘The State agency that regulates these types of wells is the Arizona
Geological Survey (AGS) in Tucson. Ihave forwarded a copy of your letter to Steven L. Rauzi,
Oil and Gas Program Administrator for the Arizona Geological Survey.

Mr. Rauzi shared with me some pertinent information that may help you understand the potential
impacts, if any, on your water supply wells, According to the AGS, the proposed wildsat oil
well "Suncor-Melange #32-23" is to be drilled 10 a total depth of 6,000 feet below land surface.
Steel casing is to be installed from land surface to a depth of 2,500 feet or wherever salt is
encountered during drilling. The annular space between the steel casing and drilled borehole will
be sealed with cement grout from land surface to the bottom of the stec] casing. Instailation of
the cement grout seal will be monitored on-site by AGS staff. These construction specifications
should help minimize any potential water quality impact on your water supply wells.

'."‘A “

If you have any further questions, please do not hesitate to contact Mr, Rauzi at the Arizona
Geological Survey (602-882-4795) or Greg Wallace, Chief Hydrologist at the- Department of ; | e
Water Resources (542-1336). !

. Sincerely, : '
- A7 7/ |

Bradley M. Hill, P.G,
Hydrologist
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City of Litchﬁeld Park

City Courdl

Derry 1. Hubberd, Kayor
Richard W. Vaatleff. Vioc Mayor
lon T. Brigas

J. Bart Mitchel
Sanciw J, Reagmo
Peler &, Spav

Pedt Yaa Wegner

August 19, 1992

Mr., Brad Hill, Hydrology _ . 1
Arigona Department of Water Rasources e
1% 8. 15th Avenus :

Phoanix, Arisona 88004

Refarancae: Watar Well Protaction
Dear Kr. Hill:

The attached article was taken from tha Axizona Republie,
August 17, 1592, T have had rararts, from a very realisble
source, that aimilar oil well drilling attempts made in 1950
resulted in the abandonuant of saveral wataxr wells due to . S
resulting salt contamination. These walis were within a -
guartar mile of the drilil site.

The City’s existing water supply comas f£from the area
describad in this articls. I roquast ¢<that you taka

K necessary ateps to avoid a potentially dissstrous aituation
for us. - _ .

Sincarsely,

city of Litohfield Park

Robert R. Mussslwhita - la

¢city Manager | | : _ o

\ rrn/cas
' Inclosure
cc - Nayor Nubbara
Litchfield Park City Coungil
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Monday, August 17, 1992, '

Oil well
to be sunk
in Valley

Canada wildcatters
plan test on Iong shot

By Guy \‘lfebstsr '
Tha Arizonia Repubsiic

A Canadian comi:any phms to drill for !

oil within a few weeks about 15 miles

west of downtown Phoenix, . citing an -

urderground salt dome and other favor-
able indications, but ac]muwledgmg thati
the project is dicey_ ;.. . .

International Dusty Mac Enta‘pm

Lid. of Vancouver, British Co]umbla, and !
partners will bore an exploratory ‘well as
deep as 6,000 feet on Iapd- owned by
Suncor Development Co., -Dusty Mac
President Harold Laycraft said Friday.
Drilling probably will bcgm by. ;he end of
August, besaid. ¢ 70 .
The drilling site is between Dysarl and :
El Mirage roads and between. Cameiback
and Indian School roads, on the former
Goodyear Farms near Litchfield Park,
Suncor President John Ogden said. , ...

Phoenix-based Suncor, a subsidiary of
Pinnacle West Capital Corp., would
receive royalties if any oil was produced,
but Ogden emph&sized that the initiative
for the project ‘came. from Laycrafi's
group. Pinnacle” West also ‘oWns Arizona
Public ServiceCo., the state’s largest
electric utility. -

“There are several indications. that
could be positive,” I.aycraﬁ said. The ;
thick, buried layex.of salt in the arca
resembles sal - domes .associated , with
major il finds in Texas, Loms:ana and
elsewhere, he said. . _.

Also, traces of oil, though not in
commercially recoverable amounts, have
been found in earlier test wells northwest
of the salt dome, he said. The theory !
behind the project is that oil from .
sedimentary layers uader the salt layer,
may be trapped just below the impervious ]
salt.

“A wildcat well always involves risk, '

— Sec CRRADIAN, page E6

.E& The Arizona Repuhhc

Canadlan wildcatters to drlll

forl oil on former farm in

west Phoenix

— CANADIAN, from page El

but if it were successful, it would be,
potentially, a very large discovery,”
Laycraft said. .

He declined to forecast the cost of
the ezploration project. '
- Steven E. Rauwy, oil- and gas-pro-
gram commissioner for the Arizona
Geological Survey, estimated that a
project of the scope of Dusty Mac's
would cost $500,000 or more, mostly
for the drilling. Other costs would :
cover preliminary seismic testing and |
mineral-rights leases. !
" Rauzi identified the Suncor area as -
4 potential oil source in an article
published last summer in Oil & Gas
Journal, a trade publication. '
’ “Its” quite a risk, but there is a
chance, and it has not really been
tested vet,” he said Friday.
= Rauzi explained that the thick salt
dcpomt appears to have been pmduced

by an ancient salt la.ke. Abundant life
in that type of lake, such as brine
shrimp and plankton, could have
produced richly organic sediments.
Those sediments, under thousands of
feet of salt and other sediments, could
have tumed into oil Geld in place by
the salt, Rauz said.

Traces of oil that have been found
in wells northwest of the salt deposit,
in the Wittman and Beardsley areas, .
could have migrated from the area of :
the Suncor land, hesaid.. , -

A 4,000-foot-deep well drilled in
1988 near the site of Dusty Mac’s
planned well hit lots of salt but no oil, :
according to Rauzi’s 1991 article.

“The salt in the Suncor weil may" :
serve as a trapping mechanism to oil
and gas below the salt,” the article
said.

Nyal Niemuth, resources specialist
with the Arizona Department of
Mines and Mineral Resources, said
that the large salt deposit already is
being used commercially for produc-
ing salt, and that propane and butane
are stored in cavities created by
excavating the salt,

Dusty Mac’s partners in the project

include Vaucouver-based Arrowhead

Resources Ltd. and Sundance Re-
sources Eid. They had AMH Group
of Calgary, Alberta, make an indepen-
dent evaluation of the site’s potential,
Laycraft said. The partners have

acquired mineral-rights [eases to more /

than 12,000 acres in the west Valley.

The AMH report said that chances
of finding il are low but that
exploration costs also would be low. If
oil was found, it could be “one of the
largest cnshore oil discoverics within
the lower 48 states,” it said.

Contributing to this article was Temry
McDonnell of The Arizona Republic.

F]




Rocky Mountain Region Report 7-13-92 Page 2
Section |
Horizontal Test Slated for Northwestern Remote Wildcat
New Mexico Gallup Pool Scheduled in
Southwestern Arizona
mANO Inchasreceived  Menefee 1590, Mancos 2800, Gallup rrOWHEAD Resources (USA)
astatedrillingpermitfora  3790and Sanostee at4233 . A Ltd has staked a remote ¢x-
horizontal test of Gallupon Meridian has filed an application ploratory testin southwestem

the northwestern flank of the San Juan
Basin six miles northwestof Fruitland,
New Mexico.

The 1-17Black Dia-

withthe New Mexico Oil Conservation
Division for another horizontal testin

mond will be spudded R15W

from a surface locaticn
150t from the nerth line 18
and 205 ft from the west
line {(nw nw) of section
17-30n-15w, and drilled

Horseshoe

1-17 Black T
Diamond

southeastward toa pro-
jected bottom-hole toca- _*_
tion 999 fi from the south

line and 2310 ft from the ®
westline (nesw)of the
same section. Meridian

(proposed
horiz. lot.)
8

did not disclose the pro- '¢‘ ‘& 2 4

posed true vertical or total
measured depths. 30

The planned well-
bore passes just eastof an
inactive Gallup producer

4
Meadows &

.*.

completed in 1961 by
Benson-Montin-Greer in the Horse-
shoe-Galluppool. That4270-ftwell, the
1 Harmrington in swnw 17-30n-15w, pro-
duced 24,125 bbis of 39° oil withabout
38 million cu ft of gas and 306 bbls of
water from Gallup a1 4130-40 fibefore
being shutin.

Logtopsatthe 1 Harringion, mea-
sured from a demrick flocr elevation of
5374 ft, include Mesaverde at 965 ft.

the Horseshoe-Galluppool, withasur-

face location in se sw 20-30n-15w,

nearly twomilessouthofthe 1-17Black

Diamondsite. A state permithasnot yet

been issued for that venture. Both
Horseshoe-Gallup horizontal drifling

requests, along withathird inin the
Basin-Dakota pool, were scheduled to
be considered by the OCDatits June 11
hearing (P16-3-92).

Arizona abouta mite east of Litchfield
Park in central Maricopa County.

The 32-23 SunCor-Melange, swne
23.2n-1w, is projected to 6000 f1in
volcanics. It’sapproximately 275 miles
southwest of production at fields on
Navajo Indian lands in northeastern
Arizona and some 300 mileseast-south-
eastof fieldsinthe Los Angeles Basinof
southern California.

In 1988, Bobjames Exploration &
Drilling completed a4000-fudry hole at
the 1-19 SunCor inne ne 19-2n-1w,
about four miles west of the Amrowhead
wildcat. James® test was spudded in
Quaternary {ill, and logged aMiocene
saltat 1716 fi. Little ather information
wasrteleased on thattest, which was
converted toa water well.

Arrowhead late last year completed
aremote wildcatin Butte County, South
Dakota, asadry hole. The 13-4R Jef-
frey, ne ne 13-8n-3¢, was sclopasa
3750-fitest tothe Cambrian Deadwood
and wasdrilled some 80 miles from the
nearest production,

Tha matecialand data contained haninhuvebmuxnpiodforﬂnomtwmﬁmﬂaih«sd?ommwmimmdmpmw:mum,

gquoled o published inary mmﬁmmwmmmmdmhmw. nformation presenied inand ussdby Pevoleum information

Ssrviunhublmdfmmoporwwusbumnotmnudutoiumncybyupubim

Rocky Mountsir: Rlagion Repon (USPS 113-170). Prics: $1560 per year. "Northam Edion”
“Four Comers-Intermountain Edition™ Price $960 per year, *Southeastem Edition” Prios $960
Petroleum information Corporation, Monday through Friday excep: New Yeara Dy, Memorial Day, independence Day, Labor Day,

Thankagiving
day aher, and Chrintmas Dey and the day aher, 4100 East Dry Creek Rosd. Litteon, CO 80122, Second clods postage paid ut1 itseton, CO 80122 and sdditonal
mailing offices. Postmaster: Send address changes 0. Rocky kountain

Region Report, P.O, Box 2812, Denver, CO 80201,
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PETROLEUM INFORMATION
pAILY ACTIVITY REPORT
SECTION U - 07/13/92 PAGE 2
_FIRST REPORT SUMMARY

INITIAL CLASS: WF = NEW FIELD WILDCAT; WD =DEEPER POOL WILDCAT, W5 = SHALLOWER POOL WILDCAT; WP =NEW POOL WILDCAT, WO =

WILDCAT OUTPOST; D= DEVELOPMENT.

. - A

ARIZONA
MARICOPA CGUNTY

ARROWHEAD RESOURCES 23-2N-1W WILDGAT: 6000 VOLCANICS, (FR 07100200} OPER ADD: 475 {17TH ST WF

22-23 SUNCOR-MELANGE NE SW NE STE B20, DENVER, GO, 80202 PHONE (303) 895-8608: EL: 1032 GR;

API 02-D013-20025 - 162 FNL 1854 FEL LOCATION DATA: 152 M1 5-8W PINTA DOME FLO{COCONING) 1 172 M NE

K 20137000192 UTCHFIELD, AZ;
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State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona 85719
{602) 882-4795

File Symington
Govemor

Larry D. Fellows
Director and State Geologist

July 8, 1992

Pamela A. Pontzer
Arrowhead Oil and Gas Ltd.
475 17th Street, Suite 820
Denver, Colorado 80202

Re:  SunCor-Melange #32-23, Sec. 23, T. 2 N., R. 1 W., Maricopa Co.,
: State Permit #3877

Dear Ms. Pontzer:

Enclosed are (1) approved Application for Permit to Drill, (2) Permit to Drill #8377, (3) filing
fee receipt #3027, and (4) instructions for handling weli sampies.

Certain wellsite operations need to be witnessed by this office. Therefore, this Permit fo
Drill is issued on the condition that you rorify this office at least 48 hours before you

1) Commence drilling operations;
2) Run and cement surface casing; and |
3) Nipple up and test the BOPE prior to drilling out of the surface casing.

Forms enclosed include (1) Form 4; Well Completion Report, which is required within 30

days of completing the welil; (2) Form 9, Application ro Plug and Abandon, which requires
approval before commencing any work to plug and abandon the well; (3) Form 10, Plugging
’ N’\ Record, which is required after the well has been plugged; and (4) Form 25, Sundry Notice,

. to provide this office of weekly updates of wellsite activity. BLM forms may be substituted
o for Form 25.

1 look forward to a successful completion of this well.

' Sincerely,

i ; . , .
N E Steven L. Rauzi

oS Oil & Gas Program Administrator

Enclosures
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State of Arizona

Arizona Geological Survey
845 North Park Avenue, #1600
Tucson, Arizona §5719
(602) 882-4795

Fife Symingtan Larry D, Fellows
Govemor Director and Stste Geologist

INSTRUCTIONS FOR HANDLING WELL SAMI’LES.

0il & Gas Conservation Commission, A.A.C. R12-7-121.C

Twao sets of samples of all cores and cutlings, at a maximum interval of ten
feet, shalt be furnished to the Commission within 30 days of the completion or
abandonment of the well from which said samples were taken. All samples
and cores for the Commission shall be handled as follows:

i. All samples shall be properly washed and dried.

2. An amount, the equivalent of two tablespoons, of each sample
shall be placed in envelopes or other suitable wrapping and clearly identified
as to the depth at which it was taken. Envelopes shall be packaged in boxes of
sufficient size and shape to accommadate the envelopes.

1 Samptes shall be properly packaged for transporting in a manner
that will protect the individual samples; each individual pack of samples shall
contain the identification of the well from which the samples originated, the
complete location of the well, and the Commission’s permit number,

4, Two scls of samples of all wells shall be shipped or mailed,
charges prepaid, fo:

Oil and Gas Program Administrator
Arizona Geological Survey

845 North Park Avenue, Room 100
Tucson, AZ 85719

5. Core samples may be furnished in chips and suitably packed as
set forth in paragraphs 2 and 3 above. Core samples shall be shipped or
mailed, charges prepaid, as indicated in paragraph 4 above.

6. Any Samples so requested which the operator desires to keep
confidential shall be furnished to the Commission at its office within 30 days
after completion or abandonment of the well from which taken.
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State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-479s5

Fife Symingtan
Goveror

Larry D, Fellows i
Birecior and State Geologist

July 6, 1992

Randall Beard
5436 South, 2000 West
Rexburg, Idaho 83440

Re: SunCor—Melange #3223 \well, sec. 23, T. 2N, R. 1 W., Maricopa
Co., State Permi @

Dear Mr. Beard;

In reply to your letter of June 24, 1992, this letter will verify that Arrowhead
Resources (U.S.A) Ltd., has applied to this agency for a permit to dril] the
above referenced well, | €xpect to issue them a permit in the next few days.

Information on oil and £as leasing in the area can be obtained from
D The State Land Department at 1616 W. Adams, Phoenix, AZ

85007, phone (602) 542-4631 with Tespect to any State lands in
the area; ‘

2) The Federal Bureay of Land Management at 3707 N. Seventh

Street, Phoenix, AZ, 85014, phone (602) 640-5534 with respect
to any Federal lands in the area; and

3) The County recorder in the County in question with respect to R o ‘
any Private lands in the areq

Oil shows reported in some wells drilled in the general area would suggest the
possibility of finding oil in the vicinity of the salt. However, for a more

thorough analysis or recommendation I would Tecommend that you obtain the _ - {
opinion of a consulting geologist.

Sincerely,

i S:}{/mkéfawg ' B - @

Steven L. Rauzi
Oil & Gas Program Administrator :




State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizena 85719
(602) 882-4795
Fife Symington Larry D. Fellows

Govermor Director and State Geologist

July 6, 1992

Randall Beard
5436 South, 2000 West
Rexburg, Idaho 83440

Re:  SunCor-Melange #32-23wwell, sec. 23, T. 2N., R. 1 W., Maricopa
Co., State Permi @

Dear Mr. Beard:

In reply to your letter of June 24, 1992, this letter will verify that Arrowhead
Resources (U.S.A.) Ltd., has applied to this agency for a permit to drill the
above referenced well. 1 expect to issue them a permit in the next few days.

Information on cil and gas leasing in the area can be obtained from

] The State Land Department at 1616 W. Adams, Phoenix, AZ
85007, phone (602) 542-4631 with respect to any State lands in
the area; '

2) The Federal Burcau of Land Management at 3707 N. Seventh
Street, Phoenix, AZ 85014, phone (602) 640-5534 with respect
to any Federal lands in the area; and

3) The County recorder in the County in question with respect to
any Private lands in the area.

0il shows reported in some wells drilled in the general area would suggest the
possibility of finding oil in the vicinity of the salt. However, for a more
thorough analysis or recommendation 1 would recommend that you obtain the
opinion of a consulting geologist.

Sincerely,

Steven L. Rauzi
Oif & Gas Program Administrator
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- STATE OF ARIZONA (j%
DEPARTMENT OF MINES AND MINERAL RESOURCES ~ !
ARIZONA MINING AND MINERAL MUSEUM i
Phone (602) 255-3781  1-800-446-4259 (N ARZONA ONLY)
FAX (602) 255-3777 Tucson Field Office {602) 628-6340

July 1, 1992

Randall Beard
5636 S. 2000 W.
Rexburg, Idaho 83440

Dear Mr. Beard:

Your letter requasting information on oil and gas exploration has been
rafarred to Steven L. Rauzi, Program Administrator, Arizona 0il and Gas
Praogram Office at the Arizona Geological Survey.

Thank you for your interest in Arizona Mineral Resources.

Sincerely, F>

Ken A. Phillips
Chief Engineer

KAP:mc
cc: Steven Rauzi

1502 WEST WASHINGTON STREET, PHOENIX, ARIZONA 85007-3210
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Randall Beatrd
5436 S. 2000 W.
Rexburg, Idaho 83440
June 24, 1992

- H (208)354-4891
W (208)526-4637

eIy Wi

Arizona

Department of Mines and Minerals
1502 W. Washington Street
Phoenix, AZ 83007

Dear Department Manager,

o i L Y Mt o )

1 am enquiring of your office with questions regarding
gil and gas exploration-in Arizona. I+ I am not addressing
the correct department, or person, please direct this
correspondence to the correct area. -1+ this is not possible
please inform me who 1-should contact.

Specifically, I am enquiring about thia-validity of
claims which & company by the name of Arrowhead Resources,
has made about drilling for il in the Glendale Basin
of Arizona. They call their project, the Gila Salt
Dome Project. I have invested money in this company and am
tryving to verify the level of security in this investment,
and the legitimacy of their claims. 1 would like to receive
any information you can provide me regarding this project.
‘Has there been a permit issued to drilly, or will there be in
the future? Does Arrowhead own land in the said area? Are
the possibilities of finding oil reasonable in the area?
Anvthing else you can tell me would be appreciated. Thank
you for your cooperation.

.{“.

Randall EBeard

AP o e
?
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ARROWHEAD RESOURCES {(U.S.A.) LTD,
475 17TH STREET, SUITE 820
DENVER, COLORADO 80202
{303) 2%4-0400

July 2, 1992
Ar1zona 0il & Gas Conservatlon Commission
845 North Park, #100

Tquon, Arizona 85719

Attn. Mr. Steven L. Rau21
'0il & Gas Programs Adm1n1strator

RE: 'SunCor Melange #32-23 Well
ADDITION TO APPLICATION POP PERHIT "T0 DRILL
1. Drilling Prognosis
Township 2 North, Range 1 West
Section 23: SW/&NE/Q

Dear Steve!:

’ Puréuaht to ‘our phone conversat1on last week please f1nd
enclosed a Drllllng Progn031s_ regardlng the- SunCor Melange
#32-23 Well. This report is ~to be attached to the Appllcatlon
fo6r Permit to Drill submltted to you ear11er. ’

As  we dispusSed1 Arrowhead would like S all inforimation
pertaining to the Suncoer - Melange #32-23 Well to remain

coﬁfidential.

Should you _fequire; any"fprther informatiOnipleaseﬁletime

know

'Pamela'Agﬁ? ntzer -

‘Enclosure
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State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795

ymingt Larry D, Fellows
g::fmor . Director and State Geologist

June 25, 1992

Katherine L. Valentin
State Treasurer’s Office
1700 West Washington
Phoenix, Arizona 85007

Re:  Valley National Bank of Arizona C.D. No. 2609737

:;T“\'v
Dear Ms. Valentin:

Enclosed are (1) Valley National Bank of Arizona Certificate of Deposit No.
2609737, (2) Assignment to the Arizona State Treasurer form, in duplicate,
and (3) Securities Safekeeping form.

Sincerely,

S Hever LADp

Steven L. Rauzi
Oil & Gas Program Administrator

Enclosures




ARROWHEAD RESOURCES (U.S.A.) LTD.
475 17TH STRRERT, STE. B20
DENVER, COLORADO 80202
(303) 294-0400

June 24, 1992

State of Arizona

0il & Gas Conservation Commission
845 North Park, #100
Tucson, Arizona 85719

Attn: Mr. Steven L. Rauzi
0il & Gas Programs Administrateor

RE: SunCor Melange #32-23 Well
1. Certificate of Depesit in Lieu of Bond
2. Application for Permit to Drill
Maricopa County, ArizZonsa

Dear Steve:
Enclosed please find the following documentation:

1A. "Assignment to Arizona State Treasurer Security in
Lieu of Cash Deposit for Compliance with Section
35-155 Arizona Revised Statutes" = Two (2)
originally executed copies for submittal to the
Arizona State Treasurer

1B. Certificate of Deposit 2609737 in the Amount of
$5000.00 payable to the Arizona State Treasurer,
deposited by Arrowhead 0il and Gas Ltd.

24. App11cat10n for Perm;t to Dr111 or Re- enter and
0rgan1zat1on Report"” - Two (2) originally executed
‘copies.

2B. Arrowhead Check No. 1101 in the amount of 525;00
to cover filing fees. '

As you and I discussed, Arrowhead would like aill information

pertaining to the SunCor Melange #32-23 Well to remain
confidential. '
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Your help -has been invaluable Steve. Thank you for your
time and patience. Should you reguire any further information,
please let me know. )

Siyfcérely

7 s

Pamela A. ontzer
Landman

PAP/dgl

Enclosures




