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COUNTY Aggche AREA 16 mi W to Holbrook

LEASE NO. Williams Eng. Co.

WELL NAME _m—:na;t—eemmrsu No. 3_LP& .

LOCATION  NW/NW 8 TWP 18N

ELEV 5306.62 CR 53!0 KB  SPUD DATE 12-3-72

COMP. DATE 4 3|4  DEPTH 1140

CONTRACTOR ns

CASING SIZE DEPTH CEMENT LINER SIZE & DEPTH

DRILLED BY ROTARY X
13 3/8" 0.D. 138 150 sx DRILLED BY CABLE TGOL
S 5/8" 0.D. 9450 388 s= -PRODUSTIVE RESERVOIR
7" 0.D, 549 None- solution strimg INITIAL PRODUCTION NA- storage well
4_1/2 0N 1099 None=.solution string
SOURCE
FORMATION TOPS DEPTHS L.L. E.L. REMARKS
Coconino 330 X . Sample set from 160 to 1110
Salt 894 X

P

s e e
s &‘.‘..':f:ts«;‘-!-.-.u'v... PRI,

RANGE 24E ~ FOOTAGE 1336.34 S & 1144.36 E of NW/
STATUS TOTAL corner

ELECTRIC LOGS PERFORATED INTERVALS PROD, INTERVALS| SAMPLE LOG
. SAMPLE DESCRP. -
' CORE ANALYSIS -
DSTs ‘ None
REMARKS This well is used as a storage reservoir for LPG Storage| APP. TO PLUG

PLUGGING REP.
COMP, REPORT X

WATER WELL ACCEPTED BY

OND NO. —8847=02=65— YoS~ 32033
o Pe DATE = — /5 - 80
BOND AMT. $ 25,000 CAN_CELLED—:S-':):—S“ZF—“ ORGANIZATION REPORT 11-21-72
FILING RECEIPT 2939 LOC. PLAT X WELL BOOK X PLAT BOOK X

API NO, 02-001-20178

PERMIT NUMBER 602

DATE ISSUED 11-13-72

DEDICATION Na {storage well)
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RECEIVED
s g

N JUN 24 Ko, r
WELL COMPLE ECOMPLETION REPGRT AND WELL LOG
MPLETION OR RECOMPL 0 &6 CONS. COM ﬂ‘// :

T

DESIGNATE TYPE OF COMPLETION:

N Work- P Sema Diff CEI rl

New W ol mme o Bl o o ae NECRAY |
DESCRIPTION OF WELL AND LEASE i q o i b

Operator Address JUN ¢ U VUL

BUCKEYE GAS PRODUCTS CO. P.0. BOX 3478 TULSA, OK. 741 Qe G _CONS.COMM

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

BUCKEYE GAS PRODUCTS CO. C3 ADAMPANA, AZ.

Location County

1336.34 FSL, — 1144.36 FWL APACHE

Sec. TWP-Range or

T-1gM, R—24E G. & S.R. B. & M.

Block & Survey

D ded Date total depth reached Erate compieted, ready to Elevation Elevation of casing
ate spud R fese produce Y (DE, RKB, RT or Gr.) hd_ flange
12-3-72 12-17-72 12-21-72 5306 feet 531 feet
Totwal depth PB.T.D. Single, dual or triple completion? I this is a dual or triple completion,
furnish separats report for each com-
11318 ! CATT SOTITTON plation.
Praducing interval (s) for this completion Rotary tools used {interval} Cable tools used linterval)
G.L. TO T.D.
Was this well directionally drilled? Was directional survey made? Was copy of directional survay Date fited
filed?
Type of electrical or other logs run {check logs filed with the commission} Date filed
| CGAMMA-RAY COMPENSTED NEUTRON POROSTTY 10G. ( OVER )
CASING RECORD
Casing [report all strings set in weil — conductor, surface, intermediate, producing, etc.)
Purpose Size hole drilled Size casing se: Weight (Ib./ft.} Deflh set Sacks cement Arnt. pulled
17 48 1bs, . 150
DPROTECTION 124 9 5/8 32.3 943.87 250
INTERMEDTATE 12% i 20 95290 I—IUNG—UNCEMEIN‘I‘ED
SOrITTTRY 12% 4% 9.5 1102.46 HUNG-UNCEMIENTED
TUBING RECORD LINER RECORD
Size Depth set Packer set at Size Top Bortom Sacks cement Scereen (i)
in. fu. ft. in. ft. ft.

PERFGRATION RECORD ACID, SHOT, FRACTURE, CEMENT SQUEEZE RECORD

report was prepa

Number per ft. Size & type Depth Interval Am’t. & kind of material used Depth Interval
INITIAL PRODUCTION
Date of first production Producing method (indicate if flowing, gas lift of pumping—if pumping, show size & type of pump:}
Date of test Hrs. tested Choke size Oil prod. during iest Gas prod. during test Water prod. during test Qil gravity
bbls. MCF bbis. APl (Corr)
‘Tubing pressure Casing pressure Cal'ted rate of Pro- | O Gas Water Gas—oil ratio
duction per 24 hrs.
Ehbls. MCF bbls.
Dispasition of gas {state whether vented, used for fuel or sold):
3 =X A
CERTIFICATE: 1, the undersigned,under the penalty of perjury, state that I am the At Scan s L _IEA(- of the

L - A& ED

‘} {company}, and that | am apfhorized by said corfpany to rmake this report; and that this
ed under my supervision and direction and that the facts stated thereiffare true, correct and comylete 70 the best / v knowledge.

Wn_a_/«c‘}

Date

!fignéture

Permit No. G OL

STATE OF ARIZONA
0iL & GAS CONSERVATION COMM!SSION

Weli Completion or Recompletion Report and Wall Log
Form No. 4 File One Copy

A
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g_‘f Szaaesa |
e
DETAIL OF FORMATIONS PENETRATED
FORMATION TOP BOTTOM DESCRIPTION®
SURFACE. SOTL 0 20 SAND
20 56 RED CILAY
56 140 CILAY AND SAND SHELLS
140 186 SAND SHELIS AMD CLAY
186 194 SAND
194 218 SANDY SHALE
218 290 SHALEY SAND
290 330 SAEND SHALE
COCONTNO 330 795 COCCNINO
795 802 SHALE
802 806 ANHYDRITE
806 824 SHALE
824 836 ANHYDRITE
) 830 846 SHRATR
846 852 ANHYDRITE
852 872 SAND
872 878 SHALE
878 886 POTASH
886 894 SANDY SHATE
894 1118 SALT
1118 1140 "SHALE
10GS RAN
CEMENT BQD 1LOG.
GAMMA: RAY NEUTRON
SONIC LOG.

* Show all important zones of porosity, detail of all cores, and all- dritl-stem tests, including depth interval tested, cushion used, time tool open llov;.'ing
and shut-in pressures, and recoveries. o ST
INSTRUCTIONS:

: Attach drillers fog of other acceptable log of well. - :
~ m‘fkwﬂ?ﬁﬁlﬁxrﬁﬁﬁﬁf‘“ 2 Gas Conservation Comml;s'i’:}nhd_t latar than

FormNo.4

r?and well log shalt be filed with the Staw of Arizonaeg
3 i ]
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“WELL C

- - —{ T
tION OR RECOMPLETION REPORT ANZ- WELL LOG.

DESIGHATE TTPR OF COMPLETION:

Fa & Dmﬂﬂﬂmmmuwnmﬂmm
DEACEIPTION OF WELL AND LBASN
Operator - Addrers

Williamsg Energy Company

P. 0. Box 3478

Tulsa, Oklahoma 74101

Federzl. State or Indian Lesss Nutnber or name of Jessor If fve lease Wall Numbar Fisid & Raservolr
Williams Energy Company 3 Unnamed
Location County
1336.34 Scuth & 1144.36 East of N.¥W. Corner Apache
Fec. TWP-Range or Block & Survey
Sec. 8 T-18-N, R-24-E, G. & S.R.B. & M.
Dats spudded | Date totat dspAh reached | Date complated, rmdy to ’ ’ E!lﬂnt‘ﬂlhl'
12/3/2% 1% 12/17/72 ettt Dry %“'—q‘h o1 T
Total depth F.BT.D. Bingle, dual or tripls corzplation’® mi"‘:'.'h" s dual o & m ]
1140 Surface Single,
Producing interval (a) for this comapletion | Rotary tosls used (interval m tocls veed (interval)
None 6-1140 No
‘Was this well divectionally drilledl] YWas directional survey made? Was oopy of directional mrvey Duts el
Ho i N/A - T N/A N/A
Type of elecirion] or other loge rem (Sheek logs flad with the sommission) Data ficd
Compensated Neutron Log With this report )
CASING RRECORD . ]
Casing (repart all stricge set i well-oondoctor, surface, intarmediste, producing, ete.)
SEFPRE, | Seeyinaied | Egegphol vegy OV | Dp e | Splemes | iy
Protection] 12w 5 5/8700 _ 32.3 940" 300 0
Solution 125" ri on 20.0 T 9497 Hung-uncefgented
Solation — 1T & 172700 5.5 T 1099" | Hung—uncefented
TURING RECOED LINER RRCORD )
8ize Deoth et Packer sot at | Slse Top Bottom Sacks oomend | Boreex (ft.)
in. T LY B in, . ", )
] PERFORATION RECORD ACID, SHOYT, FRACTUAR, CHMENY SQUBREA ABCORD
Number por ft.| Size & type  Depih Istsrval An't. & XInd of matsrial vesd Depth Intereal.
INITIAL PRODUCTION
Date of Arst prednction Producing method (indlata If fowing, xas 1Mt or pumping—il pumping, show sive & type of pvomp:)
N/A N/A
Dats of teat | Hry testad Choke size Oll prod. during tast | Gas prod. duriag test | Witer prod. during test 0 gravity
N/A N/A N/A N/A  bes H/A Mcr | N/A e | 3/AAPT (Corr)
Tudlag premsurs | Casing pramure Carted rate of Pro-| O D Watsr Gas—all ratio
N/A N/A R _N/A __vha N/A MO | w/p  wee ] n/p
Digposition of gas (stale whether verted, used for fust of S03): -
N/A
CERTIVICATE: 1, the obersigned, under (e peally of pariury, state thet T sm tha.... ono8eT Of Operations Lol the

Williams Energy Company

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

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

npmmnnmamnwnnnmmcLuduamdmtmmummmn

3/27/73

Date

‘m i Mllllwnwmbwumﬂmw

mhmudum

/

Permit No. 60'2 .

RECEIVED
MAH ZY 1973
0 &G CONS. COMM.

. PermNes T

STATE OF ARIZONA

m.mcq-y

on. & GAS CONSERVATION COMMISSION.
Well cmmumwmmnmnmwmm

1Complety Reverse Side)
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DETAL OF FORMATIONS PENETRATED

LA e ki

Yormatien Dot ° r——y -
. ’ ‘.- -‘: ;:I:..;; '.'.: :-"l_ '-;':..'
Surface 0. .20 _ ;Sufface.Soil e e —

Coconino

20
.56
140
186

194

"-218¥ﬂ
290
- 330
795
aoz-
: 806
$é4:
836
. 846
852 ‘;'m
o872
LU
886
894

. 1113 o

. 806. 'Anhydrlte

56 .. . Red €lay
140 . Clay & Sand Shells
186 - | - Sand Shells & Clay--
194  Sema ..
B ZIé. J:“ »I'Sané?wSHéle
11290 "T——'-Shaley Sand _
-350?;7-:”1 Sandy Shale ﬂTop Coconine

795 - Sand - Top CDLOHlﬂO s
B2 | - shale

-824 |- Shale *ff-i:;;;;{~

Zone v . o -l

B TR Anhydrite | Lol
ws | smale L Eo0 T
8527 | ambyarire LT :
e | smd -

T :

894 | sendy Shale i
s - | sale e
amo | skt e iy

mmmm
mumn-

E; nu-umi_: _

Attach drillers lag or ather seecptadle e of VB, * 3
thhiunCh-iuhncrlu-iﬁnn
tmnyaununruuhn-unuum

B t B

T N

*lnuoihnmuutnnuc‘n&uﬁrdﬂdhdal-uuuulnhcihuunuunil.l-lllll-lnninudbl-!uluutllulullvn
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TEEATHMENT HO:

FERD B 4 FT AGL

T.h., DOMWELL 1821 FT

a3

SING SIZE 2-5/8 IN

LTUTEDRMOTTOTE = " ThH
i Tl jlo Lt 1 B hid & 173

TUEING 4-1-2 IH

GEMERAL COMMEHTS

MATLING AUDRESS
STREET/EO¥: F.0. BOX
CITY: HOLBROOE

ZIF: 26825

ATTH: ME. HARMAHDO PRDILLA

11-42-8273

STATE! ARIZOHA

.

DOWELL SOMAR CALIFER SURVEY

JOB HO: 324
WELL DRTH

OFERRTOR 1823 FT

DEFTH =244 FT
LIMER - FT
BERTH + FT

DEFTH OUT F7

MILLIAWS EHERGY COMPRHY
WELL HO: Z
I

ju i}

AMARA STORAGE TERMIWAL

L0

oo

rRIL

]

hr 2w
i

]

+
21>

[y
[7x}
'

FREODUCTION: STORAGE

MR. ARMAEHDO FADILLA ST D
y COMPANY REFRESEMTATIVE - :
249

HL “AH METRE
DOWELL EHGINEEE

R A—— S S
P T
e
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r DOMELL SOMAR CHLIPER SURYEY

—a

MILLIAMS EHERGY COMFAHY ADAMAMA STORAGE TERMIMAL APRIL 13,1973
WELL HO. 3 JOE HO. 324

» : RADIT IN FT
i, [: DEFTH H 5 E MW - ME  SM  SE  HH
i I

b

0‘_9
Ja
4-:-
[l
.
L]
Lica
-
W

o [

[ ] L 2
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fun]
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Fuds
s
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(a1 ]
an]
»
[}

5@ 8.2 1.0 ;

E 251 2.5 2.8 1.5 2.3 1.5 2.2 1.2 3.1
- 35z 2.4 1.3 2.1 2.2 1.9 2.7 2.8 3.1
E 3954 3,2 3.2 S.8 3.7 3.8 2,5 3.8 3.5

[¥x]
4
Ln
[y
oy
i
LT
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=
£y
el
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o
s
[k
Ll
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xb]
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T
in
]

-
31
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o
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wn
s}
g} Loyt
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pacy
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facn(]
f\n) 2
[ayY
T
[}
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in
=
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N
B
Fr
Lo
1
[}
o
]

L 368 £7.8 £1.8 62.8 63.8 £5.8 63.8 6€1.0 65.0
(b 65 . 68,8 E2.8 63.0 €3.80 66,8 63.8 62,8 67.0
ER B 576 £9.6 62.86 65.8 £4.8 £9.08 63.8 62,8 £7.0
o a75 71,6 63.8 68.0 66.0 £9.8 64.8 63.8 67.8 il
B 230 7E.6 67.8 68.8 71.8 73.8 2.8 £65.8 7O.@ !
. 335 77.0 69.0 7B.8 T2.B 74.8 7E.B 7l.B 7RG -
E 998 78.0 74.8 74.8 66,0 7S.B 7.0 730 7.0
- 395 5.0 84,8 G2.8 86.0 27.8 B2.8 1.0 84.9
- 233 81.0 84.0 82.6 96.8 7.0 B1.8 51.8 £4.8 -
E 1868 56,8 S7.8 65.8 S5.8 62.8 68,8 68.8 53.0
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RADBII IN FT
S E 3]

47,8 48.8 42.0

39.@ 35,8 34.0

2.9 31.4 38.0
9.2 12.32 8.7

1.1 1.4 2.1

HE

45.8
32,9
31.8

21.8
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MILLIAMS EHERGY
WELL HO:
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DOWELL SOMAR CALIFPER SURYEY

VOLUME CRLCULRTIORS

TOTHL
cu FT

E1

17

P [5x] S Y
oy =3 [N tn

N
n

1

660oH3
131378

197958

1_1:.
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COMPAMY ARDAMAHA STORAGE TERMIMAL APRIL 13,1573

JOB His

BELS

O

131¢14
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YOLUME CALCULATIOHS

TOTAL
CUFT

77598
2R342z
214102
517850

817277

EBLS

1321328

143993

144985
145529
145556
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Samplesion the following wells havgﬁeen received"‘i!f"
Williams Energy Co, #3 - #4 - #5 ~ #6

Sec.8-18N=24E
ApaChe Cc Arix. £

e
Pgruit # 602-603-606-607

\ K?éé?%%é RECEIVED
{;'E” ! ”, y
mple. §ut o

MAR U D 1973

0 & G CONS. COMM.

‘our Corners. 8§

F
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OIL % GAS CONSERVATION COMMISSION
STATE OF ARIZONA
. 4515 N. 7th AYE.
. TELEPHONE: 271-51R1
: PHOENEY, ARIZONA 55013
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January 17, 1973

Memo to File: Williams Energy Company Well No. 3

- - wer v St S0 MmO AL I
l W/ W DEC O LON" D s

Apache County, Permi

: Williams Energy Company Well No. &
| ‘ NW/NW Sec 8-T18N-R24E

: Apache County
Permit No. 603

Memo from J. Bannister

Williams Energy Company "of Oklahoma called today and advised that their
two above_: wells will be completed this weekend. They have decided to
drill at least two more wells to create another cavern. 1t is their
intention to move the rig from 550'. Paper work will be submitted as

soon as the survey has been made. I granted them verbal permission to
move the rig.

JB/rib
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APPLICATION FOR PERMIT TO DRILL OR RE-ENTER
APPLICATION TO DRILL {X RE-ENTER OLD WELL [}

WILLIAMS ENERGY COMPANY

NAME OF COMPANY OR OPERATOR

P. 0. Box 3478 Tulsa Oklahoma -

Address City State

Unknown at the time of application

[ Driliing Cantractor =

Address i ) T

DESCRIPTION OF WELL AND LEASE

—e e FtlEmin T mmam

EUEi AL, GLasE G 4 Ammbos o I fas lasea noamo of leccar Well numher

Elevation 1ground)

Williams Energy Company 3 5306.62

Nearest distance from proposed locatlon

Distance from propcsed location lo nearest drilling,
to property or lease line:

completed or applied-—for well on the same lease:

150 fect 550 fect

Number of acres in leaxe: Number of welis on lease. including this well,
completed in ar drilling to this reservoir:
114
i
II 1=ase, purchased with one or morc Name Address
wells drilled. from whom purchased:
N/A
w;géocal:’:n (Rive ﬁotggelfioziaugt%onétnu) £ 1 Section—township—range or block and survey l Dedication (Comply with Rule 105)
1 Sout . ast o ; i
___}‘T_f;l? Comerx Bec. 8 T*lS-N, RZI}E, Go& S.R. B :& M
Field and reservoir (if wildcat, so state) County
Unnamned . i Apache

Distance, in miles, and direction frem nearest town or post office

16 wiles west to Holbrook, Arizona

Froposed depth: Rotary or cabie tools { Apprex. date work will start
1100 d Rotary November 1, 1972
i "
Bond Statuc ; Organization Reporl Filing Fee of $25.00
Amount. l Onfile Yes Or attached Allarhed 18
-3 4 + H

Request that Commigsion grant an exception to Rule 105 describing minimum
distances since these wells are a part of a propane storage cavern complex
in a salt strata.

B B LI

CERTIFICATE: i. the undersigned, under the penally of perjury, slate that T am !hc.M&%ﬁAMAM the
: Hocterzs {enoypeTy:. and that I am authorized his-sgid company to make this report. and that thig
reporl was prepared under my supérvision and diregfion and that the facts stated therein are trug] correct an

complete to the best of my kKnowledge.

RECEIVED

OCT z = wic

permit Number:__© O & _ 0 & G CONS. GOwM.
svprovat Date: = L3 = D" STATE OF ARIZONA

f (QQA OIL & GAS CONSERVATION COMMISSION
Approved By: __/__/Q /O b _ Application to Dnill or Re-unier

File Two Coples
Notice: Before sending in this form be sure that you have glven

all information requested. Much unnecessary correspond-
ence will thus he avoided.

Form No. 3

iComplele Heverse Sidey

p— e e ———— T T T I T T T L

F
7.

e




1. Operator shall outline the dedicated acreage for both oil and gas wells on the plat.

2. A registered professional engineer or land surveyor registered 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.

3. All distances shown on the plat must ke from the outer boundaries of the Section.

4 Is the Operator the only owner in the dedicated acreage outlined on the plat below? vEs__ X No_______ .

5. If the answer to question four is “no,” have the interests of all the owners

otherwise? YES

NO

. If answer is “yes,” Type of Consolidation

been consolidated by communitization agreement or

6. If the answer to question four is “no,” list all the owners and their respective interests below:

5\

Qwmer Land Descripticn
1
s L o L CERTIFICATION
; l I hereby certify that the informa-
] ! tion sbove is true and complete to
| { the best of my knowledge and
| belief.
i 1
% II Name
e e —— ] —— __.._+ —— —
o % i Position
_ } , . }r Company
E 1 Date
| !
| |
1 i
! |
‘ ; 1 hereby certify that the we]_l loca~
E I tion shown on the plat was plotted
| {rom field notes of aciual surveys
!i 1 made by me or under my super-
f” _ —_— i i vision, and that the same is true and
I i i correct to the best of my knowledge
i : ] and belief
B f }
i | i Date Surveyed
| |
F : | Registered Professional Engineer
| i and/or Land Surveyor
e | i
o4 1 i .
7 lo¥ 330 eeb 990 1320 1650 1880 2310 2640 2000 1500 1000 500 p |Certificate No.
Ny

EBDPDSED CASING PROGRAM

Size of Casiny

13 3/8"
9 5/8"

Weight -

48
32.3

Grade &k Type
H~40
B4

C

Tap

G.L.
G.L.

Bottlom Cementing Depths Sacks Cement
150" Top to Bottom

850! Top to Bottom

.—.ﬂ,

DL AR MR IR
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PERMIT TO DRILL

This constitutes the permission and authority from the

OIL AND GAS CONSERVATION COMMISSION,
STATE OF ARIZONA,

To: WILLIAMS ENERGY COMPARY -

(OPERATOR)

to drill a well to be known as

WILLIAMS ENERGY COMPANY WELL NO. 3

{WELE NAME)

1336,34 South & 1144.36 East of N.W. Cormer

located
Secfion___a,___;Township.__lﬂa__.hRange__Zﬁi_._, __apacHE _ County, Arizona.
The _¥A_(LPG_STORAGE WELL) 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

in full compliance with all applicable laws, statutes, rules and regulations of the State of Arizona.

Issued this_13th _.dayof . Rovembet , 1932 .

CONSERVATION COMMISSION

(0

THRU ¢ e TOAGCE WITH gy ' o EXECUTIVE SECRETARY
o G (S-rHC!I';G}, ‘.'IOIITH UcS’BULE
8 PROD:JC:D HoIPECT

OIL AND GAS

PERMIT N? 602 State of Arizona
Oil & Gas Conservation Commission
RECEIPT NO. 2939 Permit to Drill

AP1 KO, 02-001-20178

FORM NO. 27

Eppnesin "
15
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DOMELL SOHRR CALIPER SURVEY

TREATHERT HO: 11-42-8273 JOB Ho: 324
MELL THTH

JERD B 4 FT AGL

T.p. DOMELL 1821 FT QPFERATOR 1823 FT
FRSING SIZE 2-578 IH DEFTH 244 FT
LIHER - FT
DEPTH = FT

IHTERMEDIATE * IH
| DEFTH OWT FT

TUBIMG 4-172 IH

|
I WILLIAMG EMERGY COMPANY
WMELL HO: 2 _
' | CDAMANA STORASE TERMINAL -
HPRIL 13:1973 | - B
- Eec
FRODUCTION: STORFGE

CEHERAL COMHENTS

oo MR, ARMANDD FADILLA | B o -
COWFRNY REPRESENTRTIVE i e

METLIHG ALDRESS
STREET/BOM: F.0. BOX 343 - BRI - o

STRTE: ARIZONA

HL YAH HETRE

C1TY: HOLBEROOK
SEBED F
TOWELL ENGIHEER

ZIF:
ATTH: WR. RRMAMDO PRIILLA
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DOMELL SOHAR CALIPER SURYEY
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STORAGE TERMIHAL

1.6 ~2.2 1.2
1.2 z.7 2.8
3.8 3.5 3.8
£4,8 5.8 62.9
£5.08 £4.8 &3.8
£5.8 £3.8 £1.8
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DOWELL SOMAR CALIPER SURYEY

MILLIAMS EHERGY COMPAMY ADAMAHA STORAGE TERMIWAL APRIL 13,1373

MELL HO: 3 JOB HO: 324

VOLUWE CRLCULATIONS

DEFTH THCE TOTRHL INCE BELS
: cu FT cuFT BBLE

358 17 17 5 3
a51 = =5 g 4
a5z 17 4z 3 7
254 52 54 3 17
5 55 4493 4586 208 217
2 355 38178 42755 6735 7614 * o
: 268 PE 25 £2005 4457 12111 ]
i 265 53974 131973 11353 53504
978 £5972 197950 11749 35253
&l 475 67348 PE589E 12161 47554
?; 250 72465 335363 129815 cEES9
N 385 78973 417336 14954 74323
t 298 51779 493115 14564 53557

!
H
;
7 4 3 l
995 Y4666 593775 16255 185745
4 .
s
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i
|
!
!
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238G e4e8e 655456 11513 117265
: 1888 32116 E38571 5728 122954

ga
[t ]
ofn
ey
fyry
|
0
L)
o
£
[y
oD
ny]
Lot
=
e
[ %]
oo
[n )]
[y
Y




YOLUME CALCULATIONS

LEPTH THCR TOTRL INCE BELS
cu FT cu FT BELS

1A103 26269 775960 6SEE 132120
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DIGITAL SURVEYS, ING. 10700 CORPORATE DR. STE. 100 STAFFORD, TX 77477
TELEPHONE (713)240-87717 FAX (713)240-6128

DIGITAL SURVEYS, INC.

SONAR SURVEY

| o AZOILGGAS
FERRELLGAS NSERVATION COMMISSION
} s H
WELL NO. 3 JuL g 1831

MAY 29,1991
P GO2

ADAMANA ARIZONA

SONAR OPERATOR: JEFF A. CHILDRESS
HOIST OPERATOR: JEFF A. CHILDRESS

JOB NOC.: 221

'PERMANENT DATUM: ' B.H.F.

ZERO POINT: B.H.F.

CASING DIA.: 9.625" ool
CASING DEPTH: 944.0°

INTERMEDIATE DIA.: 4.50"

INTERMEDIATE DEPTH: 1007.0°

TUBING DIA.: N/A
TUBING DEPTH: N/A

TOTAL DEPTH: 1008.0°
GAGE T.D.: 1008.0°
SONAR T.D.: 1008.0°

REMARKS: SONAR WAS PERFORMED THROUGH 4.5" TUBING
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VOLUME REPORT

TOTAL
fta

o

147
459
655
61256
20664
35218
64540
95057
128190
1684015
201352
239918
2719702

320050 .

360993
403589
448386
494782
542638
590823
643136
699769
755085
807805
857509
904023
946715
985401
1018542

1047070

1070041
1084666
1089797
1093844
1096014
1096886

S A 'ki!.;;,;.11~;-:;ﬁg;c§__ e

INCR
gal

0.0
1099.6
2326.4
1466.1

40918.3

108758.9

108863.7

219343.2

228282.4

2470843.9

267988.9

279299.4

288485. 4

297596.7

301823.2

306274.1

318631.8

335096.4

347065.2

357986.8

360440.4

391327.3

423635.6

413791.3

394371.9

371803.2

347947.9

319350.0

289390.6

247903.7

213403.7

171834.5

109402.3

38374.9
30273.5
16225.2

6515.5

REFDYL:

TOTAL
gal

o
1099
3433
4893

45818
154577
263448
482791
711073
958925

1226914

1506213

1794706

2092310

2394134

2700408

3019047

3354151

3701216

4059203

4419651

4810978

5234622

5648413

6042785

6414586

6762544

7081901

7371292

7619203

7832607

8004441

8113844

8152226

8182500

8198732

8205255

;iwy g e PR TR
i IR Car TR o e, et

INCR
bbls

0.0
26.1
55.3
34.9

974.2
2589.3
2591.8
5222.2
5435.0
5900.8
6380.4
6649.7
6868.4
7085.3
7185.9
7291.9
7586.1
7978.1
8263.1
8523.1
a581.5
9316.9

10086 .1
9851.7
9389.4
a852.1
8284.1
7603.2
6889.9
5902.2
5080.8
4091 .1
2604.7

913.6

720.17

386.2

165.1

TOTAL
bbls

0

26

81

116
1090
3680
6272
11494
163285
22830
29211
35860
42729
49814
57000
64292
71879
79857
88120
96643
105225
114542
124628
134480
143870
152722
161006
1686098
175499
181402
186483
190574
193179
194092
194813
195200
195355
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INCR
2

147

311
196
5470
14539
145563
29322
30517
33132
358256
37337
38565
39783

40348

40943
42595
44796
46396
47856
48184
52313
56632
55316
52720
49703
A6514
42691
38686
33140
28528
22971
14625
5130
4047
2169

TOTAL
ft3

0

147
A59
655
6125
20664
35218
64540
95057
128190
164015
201352
239918
279702

B Tt et i A

YA T
360993
403589
448386
494782
542638
590823
643136
699769
755085
807805
857509
904023
946715
985401
1018542
1047070
1070041
1084666
1089797
1093844
1096014
1096886

O NI =
-0

154.9
A411.7
412.1
830.3
864.2
938.2
1014.5
1057.3
1092.1
1126.6

4440 A
[

1169.5
1206.2

1268.6"

1313.9
1355.2
1364.5
1481.5
1603.8
1566.5
1493.0

1407.5

1317.2
1209.0
1095.5
938.5
"807.9
650.5
414.1
145.2

114.6

61.4
24.6

173
585
997

1827
2692
3630
4644
5702
6794
7921
9063
10223
11429
12698
14012
15367
16732
18213
19817
21384
22877
24284
25601
26810
27906
28845
29653
30303
30717
30863
30977
31039
31063

"INCR TOTAL
bbis bbis
0.0 0
26.1 26
55.3 81
34.9 116
974.2 1090
2589.3 3680
2591.8 6272
5222.2 11494
5435.0 16929
5900.8 22830
6300.4 29211
6649.7 35860
6868.4 A2129
7085.3 49814
7185.9 57000
7291.9 64292
7586.1 71879
7978.1 - 79857
8263.1 88120
8523 .1 296643
a581.5 1052256
9316.9 114542
10086.1 124628
9851.7 134480
9389.4 143870
8852.1 152722
8284 .1 161006
7603.2 168609
66889.9 175499
5902.2 181402
5080.8 186483
4091.1 190574
2604.7 193179
913.6 194092

" 720.7 194813
386.2 195200
1565.1 195355




Depth & Radii in feet
DEPTH TILT

944 S0
946 90
948 90
949 90
950 90
951 30
952 90
954 90
956 90
958 90
960 90
962 90
964 90
966 90
968 90
970 90

;..972 90
974 90
976 90
978 90
980 90
a82 90
984 90
986 90
988 90
990 90
9gz 90
894 90
996 90

~ 998 90

1000 90

;1002 90

£ 1004 90

L 41005 90

31006 90

L 1007 90

: 1008 90

4
|
9
.9
9
.3
.3
.7
. 2
.4
.B
L2
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‘Radii in feet

- 90 degrees

TILT

- 944 ft

DEPTH

. AZ

4444444
33333333

44444444
33333333

44444444
33333333

44444444
33333333

44444444
33333333

44444444
33333333

44444444
33333333

4444.4444
33333333

44444444
33333333

90 degrees

TILT

: 946 ft

DEPTH

- = T P T T

OO OOOEeo

N i nal i sl i o

DWCOOEeEYo

I Bl o ol ol sl

V@O wo

— gt P T ™
«

0w O WO n o

11!111111
. 4 @

65666666

PR R Sl ol ol el
[ . ]

(D 1D O O YOO D

1..'111111
-

6.0666665

e g g g T
. &« ® ® L] . w L]

DOoOPOWEOLD

11111111
a4 & & a % 0

56665666

= 90 degrees

TILT

: 948 ft

DEPTH

N AZ

9n3oa9nuon,9
7~17,7qlv;1.7

99999999

» * s @

B A

99999999

a « = ® a2

7.7~11.7,r1.7

99999999
1.7*I1u7u:1.7

99999999

. . 4 . . .

7ﬁ:1.7_11.1¢?

99999999

. . L T

P e P P e

99999999

w4 a « .

A

99999999

s & 8 4 4 »

oo P o P P P B P

n,9n30,9ﬂ30u9
7~!117,7q11.7

90 degrees

-
-

TILT

= 949 ft

DEPTH

Q.BAsQuQ“HouQ
7.?q11.7_17.7

99999999

. » . ¥ « *

fo Po T P P P P

OO HNO
L e

OO AMA

+ . LI ] . . . =

L Ll ol

99999999

P~ = = T

99999999
7.7q11.7q:1.7
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99999999
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P A

nug.souQAsoHQ
7.{1.1.7q11,7

- 90 degrees

TILT

. 950 ft

DEPTH

i Az
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Radii in feet

AZ DEPTH:

0 70.7
A5 73.2
90 60.9
135 60.5
180 69.9
1225 68.3
1270 69.9
:315 71.9

] 70.7
45 73,2
. 80 60.9
135 60.5
'180 69.9
225 68.3
“270 69.9
‘315 71.9
AZ DEPTH:
0 69.7
45 74 .4
90 71.5
‘135 59,7
180 62.8
225 71.7
270 67.0

0 72.9
t 45 74.0
: 90 72.5
©135 61.3
180 65.4
225 75.2
1270 69.3

" AZ  DEPTH:

. 0 75.8

1 45 77.6
i 90 76.8
135 75.8
180 65.6
1225 76.4
1270 75.8

315 74.8

951 ft

71.9
69.5
60.3
61.1
70.3
68.5
69.5
70.7

952 ft

71.9
69.5
60.3
61.1

70.3 °

68.5
69.5
70.7

954 ft

71.5
75.4
76.1
59.1
64.8
71.5
68.9
67.9

956 ft

73.2
73.8
74.0
61.1
66.2
73.8
69.9

958 ft

74.4
75.2
77.8
76.0
67.9
77.2
756.2
75.0

TILT: 90
72.5 13.2
69.5 69.9
58.3 56.9
60.9 61.3
69.9 70.9
68.9 68.1
69.1 68.5
70.9 70.1

TILT: 90
72.5 73.2
69.0 65.9
58.3 56.9
60.9 61.3
69.9 70.9
68.9 68.1

69.1 68.5
70.9 70.1

TILT: 90
73.0 72.7
74.8 73.4
68.3 64.0
£9.7 60.1
66.4 66.6
71.9 71.5
69.7 69.7
69.3 70.3

TILT: 90
73.8 73.2
16.2 76.0
73.4 73.2
62.0 61.7
67.9 67.7
73.4 71.9
70.1 70.7
71.5 72.1

TILT: 80O

75.2 74.8
77.2 77.0
77.8 76.4
76.2 73.6
69.9 75.2
76.8 17.6
73.8 74.8
74.6 73.2

bE i S Pt P L A SR N

5 DEGREE RADII REPORT

degrees

74.6 74.8
68.9 71.1
56.5 57.5
62.6 64.8
69.7 70.3
67.3 67.7
68.9 69.3
70.7 70.9

degrees

74.6 74.8
66.5 7101
56.5 57.5
62.6 64.8
69.7 70.3
67.3 67.7
68.9 69.3
70.7 70.2
degrees

71.3 71.3
73.4 72.9
62.2 61.5
61.7 61.8
72.3 70.1
72.3 70.3
68.9 68.7
68.9 68.5

degrees

74.0 73.6
76.6 75.0
73.6 65.0
62.0 64.4
68.7 70.7
72.3 73.2
71.7 70.2
72.5 71.9

degrees

74.4 76.0
77.6 77.6
74.8 74.4
62.6 63.8
75.6 75.0
76.6 76.2
75.0 74.8
2.7 73.0

74.4
68.5
56.7
64.6
69.1
68.5
69.7
71.5

74.4

£ R

e W

56.7
64.6
69.1
68.5
69.7
71.5

71.3
71.9
60.3
62.0
71.5
69.1
67.17
69.9

73.8
16.8
62.4
64.6
73.8
71.9
70.3
71.5

75.8
78.0
74.0
62.8
74.8
75.8
74.8
73.8

73.0
69.9
57.9
65.8
69.7
68.1
11.7
711

73.0
£9.9
57.9
65.8
69.7
68.1
71.7
71.1

73.2
70.1
58.7
63.4
71.7
69.5
67.5
69.9

71.5
74.8
58.9
64.0
73.4
73.4
71.3
71.9

75.8
78.4
73.0
62.6
75.0
76.0
74.8
73.6

13.2
61.5
58.9
68.1
68.5
70.1
71.17
70.7

73.2
61.5
58.9
68.1
68.5
70.1
1.1
70.17

73.6
70.3
59.3
61.8
12.3
67.9
67.3
71.17

72.7
74.2
62.4
66.0
72.5
70.1
71.5
72.3

76.8
76.8
75.8
63.4
73.8
76.0
5.2
73.8




- AZ

0
45

- 90
Z:1 35
180
225
270
‘315

- AZ

} - 0
| e 90
. 135
T 180
g .. 225

" 270

- ‘ _7 _ 2.

,“"- ) :I:’-' | AZ

45
© 90
135
180
225
270
315

AZ

- 45
- 90
135
=180
12258
=270
~315

hadii in feet

DEPTH:

73.2
78.
79,
75.
76.
76.
78.
74.

CRNORNEON

DEPTH:

76.4
78.9
79.7
76.8
76.6
77.2
78.4
76.6

DEPTH:

76.8
78.4
81.3
8t.3
79.7
78.0
78.2
77.6

DEPTH:

77.6
80.3
83.7
82.5
79.9
78.6
79.3
79.1

DEPTH:

716.8
78.4
81.5
83.5
8.7
79.3
80.1
79.5

74 .4
78.4
79.3
76.8
76.6
76 .4
77.2
74.0

962 ft

76.4
79.3
79.5
78.0
77.4
76.8
78.0
75.6

964 ft

716.4
78.4
81.3
B83.1
79.3
77.6
78.9
78.6

966 ft

78.6
79.9
81.5
81.3
78.9
79.1
79.9
78.9

agg ft
77.0

78.0
82.1

81.5 .

79.9
e
80:1
77.0

= i LA i
ey SRR AT

TILT: 80
74.2 73.2
79.3  19.7
78.9 78.7
75.8 76. 2
17.0 76. 6
17.0 77.0
76.4 76.2
74 .4 73 4

TILT: 90
77.6  78.0
80.1 s5. 7
80.7 79.5
77.2  76.8
75.6 76.4
77.6 77.4
76.6 27.0
75.6 76.2
77.0 6.8
78.7  18.7
79.9  80.7
81.7 81.9
80.3  79.5
78.0 11.6
78.7  78.9
78.2 78 2

TILT: 90
80.3 79.1
80.7 80.9
83.7 83.5
81.7 80.9
79.3 79.3
79.5 78.4
80.3 0.3
78.7 77.2

TILT: 90
11.4 77.8
79.1 79 a9
83.3 83, 1
81.9 82.5
80.3 80. 1
80.3  79.7
g0.9  81.3
78.7 78.7

5 DEGREE RADII REPORT

degrees

74.0 16.4
79.7 18.2
78.7 8.7
5.8 76.6
716.6 77.0
77.6 776
75.8 75.4
75.0 74.0

77.0  78.8

- "
ITet

a 2
iR

79.7 Jo. 4
77.0 76.8
716.4 6.0
78.9 78. 4

76.2 156
76.4 75.6
deg rees

76.6  76.6

78.9 79.9
g8i.1  81.1
80.9 78.6
78.6 78.6
. 77.8 77.8
78.7 79.3
17.8  77.6
degrees
78.2 18.4
80.9 821
82.9 83 1
80.9 80.7
79.3 79.7
79.1 80.3
80.1 78.3
76.6 76.6
degl“ees
77.8 17.4
80.1  80.1
82.9 82.5
84.2 825
79.3  79.5°
80.1  79.3
80.1  80.5
79.5 79.1

75.6
78.7
76.8
77.2
76.8
77.8
75.0
74.6

78.7
79 A
76.8
77.0
77.2
78.7
76.8
75.0

78.2
79.3
83.5
79.3
78.6
78.2
79.3
77.2

78.9
81.1
82.9
78.9
80.3
80.1
78.6
17.2

78.0
81.1
83.1
80.9
79.5
79.5
81.7
78.9

75.6
79.1
76.6
76.8
77.0
77.6
75.0
71.9

78.7
801
77.6
77.4
716.6
77.8
74.8
75.4

77.0
80.3
82.1
a8f.1
78.4
78.0
79.7
77.2

79.5
81.3
82.5
79.5
78.6
80.3
79.1
77.6

78.6
81.3
83.5
82.5
78.7
78.6
79.7
77.6

76.8
79.1
76.2
17.2
76.4
77.6
15.2
72.5

78.6
79.7
78.0
77.0
77.2
78.4
15.6
77.0

77.8
80.3
B2.3
79.7
78.7
77.8
78.7
76.4

79.1
82.1
82.7
79.7
78.2
80.7
79.5
77.8

78.6
81.1
83.1
81.1
78.6
78.7
79.8
76.6




o R

Radii in feet

AZ DEPTH: 970 ft TILT: 80 degrees
0 1.9 80.9 79.7 80.3 79.5 80.1 78.9 78.6 18.2
45 78.2 771.8 78.2 78.6 79.7 79.7 18.7 80.1 79.9
. 80 80.7 81.5 81.3 82,3 82.3 82.3 82.5 82.9 83.7
135 a3.7 83,9 B83.5 84.2 84.1 83.9 83.7 83.7 83.)
180 8a2.5 83.7 83.5 82.9 85.0 81.5 81.5 80.7 81.3
225 81.1 81.5 79.7 79.7 80.7 81.3 80.7 81.3 81.5
270 82.5 81.5 81.1 80.7 79.5 79.7 81.1 g81.7 81.5
315 a1.5 80.5 81.7 80.7 80.3 80.1 79.5 78.2 79.5
" AZ DEPTH: 972 ft TILT: 90 degrees
I . 0 1.1 82.5 82.7 83.5 83.9 81.9 82.3 82.3 82.7
i - . - 45 a0.9 81.3 ®8i.i ®i.7 8%1.7 82.8 81.d a1.t 79.9
: e - W . 90 79.9 78.8 80.5 81.5 82.7 83.1 B83.5 83.7 84.1
S 135 g4.1 84.4 B84.4 84.6 84.4 84.8 B4.6 85.8 85.8
- B .180 as.8 85.4 85.4 84,4 827 852 85.8 86.6 87.2
s 1225 7.4 B87.8 86.4 85.8 85.6 85.6 84.2 83.7 83.7
270 2.1 83.1 84.6 83.1 83.7 83,3 83.3 82.5 80.5
‘315 2.4 83.5 B83.1 83.9 82.1 83,1 83.3 82.9 83.3

i AZ  DEPTH: 974 ft TILT: 90 degrees

to g4.2 84.8 B85.4 85.4 84,8 84,4 850 85.8 84.8
A5 84.6 B86.4 84.8 84.6 83,3 83.1 82.3 82.9 81.7

: 90 61.9 83.1 B84.2 84,1 B850 85.8 86.6 85.8 85.6
: 135 e7.0 86.8 87.0 87.8 88.8 B86.4 87.4 86.2 86.4
} 480 s6.4 86.0 85.8 86.8 86.8 87.0 86.0 85.8 86.4
: 225 g5 8 85.6 85.4 85.6 85.4 84.6 84.4 84.4 B6.0

270 a5 s ©5.6 85.2 85.8 85.0 85.2 850 86.2 85.8

315 85.0 85.2 85.6 85.8 84.6 86.0 84.8 84.2 84.1

- AZ DEPTH: 976 ft TILT: 90 degrees

0 ' 86.0 85.8 84.8 85.0 85.4 84.6 84.8 85.8 86.6
- 45 86.6 85.6 86.0 86.2 86.0 82.7 87.0 86.4 86.2

. 90 86.4 84.2 83.1 84.4 82,3 83.9 83.5 84.6 85.8
135 as.4 85.6 87.0 87.2 86.8 87.4 87.4 87.2 88.0
180 gs.0 88.8 88.4 89.2 87.6 88.2 88.6 83.8 88.6
225 a7.8 88.2 87.2 86.6 86,6 87.2 86.2 86.8 85.8
270 85.2 B5.6 6.2 86.2 86.4 86.2 86.2 86.0 85.6
318 g6.0 87.6 87.2 86.6 87.0 86.8 86.0 86.4 86.6

©AZ DEPTH: 978 ft TILT: 90 degrees

. 0 g4.8 86.8 86.0 87.6 87.8 87.6 87.2 86.6 87.6
" A48 es.4 BB.6 88.6 B87.2 87.2 87.6 85.4 84.8 84.2
. 90 e5.8 83.7 87.0 86.4 86.2 86.4 88.2 87.0 88.2
135 gs.0 89.2 88.2 88.6 89.6 90.5 89.9 90.9 91.1
180 90.1 ©9.2 92.3 90.7 90.1 90.5 90.7 90.1 89.9
‘g25  90.3 88.0 87.0 86,2 86.2 88.0 87.6 89.9 86.2
270 a6.8 86.6 B87.0 87.4 88.0 88.4 89.0 89.9 89.9

i315  89.6 89.4 88.8 88.4 88.0 87.8 87.2 87.0 87.0




i
Tw

Radii in feet

- AZ

0
45
90

DEPTH:

85.1
85.8
84.6
87.3
92.7
88.2
86.7
85.3

DEPTH:

98.4
91.7
92.1
97.6
94.3
95.1
96.2
99.2

DEPTH:

95.6
90,17
91.3
98.6
92.3
97.2
95.4
98.6

DEPTH:

93.5
89.9
92.5
97.6
89.8
92.1
94.7
95.4

DEPTH:

92.5
87.8
92,1
91.3
89.2
89.6

90.3

90.5

5D

86.1
B6.4
87.6
87.8
93.1
87.3
87.7
86.5

96.4
51.9
91.7
98.4
93.7
93.7
97.0
101.3

85.3
88.4
0.7
98.0
92.9
93.3
95.8
98.2

93.3
84.4
95.3
96.2
91.9
91.7
91.9
95.1

85.0
86.8
93.3
87.0
90.7
89.2
90.5
93.3

EGREE RADIXI REPORT

TILT: 90

84.8
86.6
86.3
88.2
91.0
87.1
87.7
85.5

TILT: 90

94.9
51.5
92.3
98.6
95.6
90.9
96.6
101.7

TILT: 90

94.9
86.0
93.3
97.6
96.2
93.9
896.2
98.0

TILT: 90

89.8
83.9
96.4
93.9
101.1
91.9
90.7
95.4

TILT: 90

86.0
83.7
94.9
87.0
93.9
89.6
89.9
91.5

degrees

83.6 83.6
86.9 86.6
84.4 86.1

90.1

21.1

90.4 89.3

86.3

85.6

85.9 85.2

B5.6
degrees

95.3

86.4

94.5%

aon 7 an o

A e

93.1
98.0

-

83.3
94.7

94.1 94.7

96.6
97.8
97.0

degrees

96.8
97.8
899.0

92.1 91.1

87.4
94.3
96.2
95.6
93.9

" g98.8

97.4

degrees

86.6
85.6
96.6
93.3
103.1 1
91.3
92.5
96.0

degrees

88.4
84.4
93.9
86.8
100.0
88.2
89.6
89.9

88.0
95.3
95.8
96.0
93.3
96.2
97.0

88.0
86.8
97.0
92.9
00.8
91.1
94.7
97.6




Radii in feet

AZ DEPTH:
| H] gz.1
45 85.0
90 B5.6
135 91.1
180 84.6
225 AB.8
270 87.86
315 90.3
. AZ DEPTH:
R g9.4
- 45 78.7
- 90 g1.1
1385 88.6
.180 80.7
225 89.2
270 83.7
-3156 85.4
i AZ DEPTH:
i o 84.4
. 45 74.4
. 90 70.7
135 88.0
180 78.2
‘225 85.6
270 81.1
315 g85.4

' AZ  DEPTH:

0 75.0
A5 66.6
90 74.4
135 78.4
180 77.2
225 82.7
270 77.4
315 77.2

AL DEPTH:

. 0 74.6
45 58.3
90 75.0

135 71.7

180 51.6

225 76.2

270 75.2

315 74.6

g A O ek at al
v s e

990 ft

92.7
85.2
85.4
89.8
83.7
87.6
90.1
89.9

992 ft

89.4
78,4
81.9
85.8
80.3
87.4
87.0
85.0

994 ft

84.1
78.6
77.8
86.8
78.2
85.2
81.7
85,6

996 ft

75.9
60.3
74.8
78.17
78.6
80.5
77.0
78.6

g98 ft

70.5
57.9
75.8
67.9
58.7
15.6
75.4
71.7

LR 3

TILT: 90
92.5 91.9
82.9 g2.1
85.8 86.6
86.4 89.8
B5.2 B5.6
86.8 85.8
g8.4 92.5
89.4 89.8

TILT: 90
90.1 B5.4
8G.9 83.1
80.5 81.7
85.4 85.0
79.9 80.7
a5.2 84.1
87.0 88.6
84.6 g2.7

TILT: 90
83.7 84.4
76.6 63.4
80.1 79.7
83.92 83.3
76.0 79.5
83.1 81.7
82.5 83.3
86.0 85.8

TILT: 80
81.7 78.7
59.3 60.1
74.8 765.8
78.4 77.8
77.8 78.4
78.7 17.2
75.8 78.4
81.4% 77.8

TILT: 90
56.3 55.0
58.3 59.1
76.6 77.2
65.6 57.5
64.0 73.2
6.2 75.0
76.6 76.0
71.7 72.1

5 DEGREE RADII REPORT

degrees
84.6 84.6
79.3 78.9
B7.2 89.9
87.2 86.8
84.4 g8.8
86.8 g87.8
92.1 91.5
90.1 90.7
degrees
81.9 83.3
78.7 78,2
82.7 85.2
84.2 83.7
81.3 g2.3
83.5 84.2
g88.2 87.6
84.4 87.2
degrees
84,2 77.8
62.0 61.3
79.5 82.5
83.1 17.4
81.1 81.1
S et.1 81.1
84 .1 83.5
85.2 84.8

degrees

8.7 78.0
59.9 59.7
76.6 78.4
77.6 78.4
79.1 79.7
78.2 78.6
76.4 78.2
76.8 75.6
degrees

53.6 55.6
59.7 64.4
77.6 76.6
37.5 40.6
79.5 76.8
5.4 75.0
76.8 76.8
73.6 72.7

R

83.1
81.1
89.8
86.6
89.4
86.6
91 .1
90.9

80.5
76.8
B86.2
83.1
84.8
84.1
87.2
85.4

76.4
61.8
82.7
84.6
82.3
81.1
84.4
84.2

74.2
60.5
77.8
78.6
84.1
78.2
80.9
75.6

' 57.7

72.5
77.2
39.4
75.8
73.6
76.0
76.8

84.6
81.9
89.8
86.2
94.7
87.4
91.1
91.3

78.4
76.6
87.2
82.5
89.8
84.1
86.4
88.2

77.6
64.2
82.3
82.9
86.2
80.5
84.8
83.9

75.0
60.7
77.0
79.1
80.5
76.8
81.7
17.2

57.3
73.2
74.0
38.5
75.8
74.2
75.6
79.1

88.2
83.7
91.3
84 .1
2.9
88.2
20.9
91.7

78.6
78.6
89.0
83.1
92.7
83.7
86.0
87.8

74.6
67.3
86.2
78.6
86.8
80.7
85.0
83.7

74.0
66.8
77.8
77.6
81.3
17.6
81.7
74.8

58.3
73.86
73.2
45.1
75.4
74.6
73.6
77.4




Radii in feet

DEPTH:

56.
56.
69.
65.

DEPTH:

22.2
23.3
31.86
20.1
58.8
59.1
56.3
23.9

DEPTH:

22.2
23.3
31.6
20.1
58.8
59.1
56.3
23.9

DEPTH:

22.8
21.4
31.6
15.0

59.1

58.4
23.1
24.8

1000 ft

55.6
56.9
69.9
64.8
58.3
71.5
76.0
. 87.0

1002 ft

21.0
55.3
59.5
44.9
69.3
70.3
70.9
24.9

1004 ft

22,6
23.9
31.1
18.6
57.4
58.6
55.4
22.8

1005 ft

22.6
23,9
31.1
19.6
57.4
58.6
55.4
22.8

1006 ft

24.1
21.4
31.4
14,8
£58.2
32.4
22.2
26.0

5D

55.0
57.1
74.4
54.0
64.6
73.0
76.2
71.1

20.8

=~ T |
T e N

56.7
46.5
70.7
68.1
69.1
24.9

22.2
26.0
30.7
22.2
57.3
58.4
56.5
19.9

22.2
26.0
30.7
22.2
57.3
58.4
66.5
19.9

18.6
26.0
31.4
16.3
58.8
28.8
23.7
22.6

TILT:

w
o

53.
58.
5.
42,
66.
73.
74.
70.

~w~OoObhErORWLWE

TILT:

0
=

32.6
2.9

et w =

53.6
45.3
71.3
68.3
68.5
22.4

TILT: 90

24.1
28.8
29.9
24.6
58.2
59.7
56.9
22.9

TILT: 90

24 .1
28.8
29.9
24.6
58.2
59.7
56.9
22.9

TILT: S0

17.9
29.2
30.83
20,7
59.1
25.4
23.7
23.7

EGREE RADII REPORT

degrees

53.2
58.7
74.4
40.6
73.6
73.4
74.2
68.7

degrees

33.2
B&.2
49.5
47.3
70.3
67.0
66.0
22.0

53.4
59.5
71.3
40.2
72.9
73.2
71.7
66.0

53.2
66.9
49.1
48.5
68.7
68.3
66.0
23.9

degrees

28.8
33.9
30.8
26.5
59.1

 60.6

65.5
24.8

27.1
34.4
29.0
30.3
58.6
62.5
45.8
23.9

degrees

28.8
33.9
30.5
26.5
59.1
60.6
65.5
24.8

27.1
34.4
28.0
30.3
58.6
62.5
45.8
23.9

degrees

i7.9
29.7
30.9
23.17
59.0
26.9
20.3
23.3




Radii in feet

- AZ

0
A5
90
135
180
225
270

1315

© AZ

© 48
;. 90
'135
180
228
270
315

1007 ft

1008 ft

16.0
19.7
26.5
11.4
33.7
23.1
17.1

9.6

b .
P=WWwowhw

-hoeh PN
OO WHROWNO

RADII REPORT

degrees
i4.8 16.0
23.9 22.0
12.0 9.0
12.4 15.0
20.9 20.9
23.3 20.9
17.9 17.3
14.3 14.1
degrees
i0.1 10.1
12.7 14.1
6.9 6.9
6.4 6.9
29.5 20.1
15.0 165.2
9.8 9.8
6.2 6.4

18.2
23.5

8.6
17.3
22.4
22.8
16.0
22.9

- -tk
FONEO~NOWO
No-hmww.@w

17.7
24.8

8.6
23.9
22.8
22.2
18.2
21.4

- - —
OO~ WO
~NOoOWRONDOD~NW

. a s

19.0
23.1
12.4
26.2
23.17
18.8
23.3
22.9

b [Ty
NONWOWWLOMW—
MO REOO =

w—le
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MAXIMUM HORIZONTAL RADII

AZM RADIUS DEPTH AZM RADIUS DEPTH
deg ft ft deg ft ft

0 98.4 982 90 92.5 986
2 98.4 982 g2 97.6 988
A 98.0 982 94 96.8 988
6 97.6 982 96 94.9 986
8 97.8 982 98 96.2 286

10 96 . 4 982 100 95.3 986
12 95.3 982 102 96.4 986
14 95.4 984 104 97.0 986
186 95.3 a2 106 95.8 286
18 ag .8 a2 108 95.6 986
20 95.3 982 110 96.6 386
22 94.3 982 112 97.0 986
24 95.6 982 114 97.0 986
26 23.5 982 116 97.0 986
28 93.3 982 118 96.8 986
30 92.7 982 120 96.4 986
32 92.5 982 122 99.2 986
34 91.7 982 124 98.8 986
36 91.3 982 126 98.6 986
38 91.7 982 128 98.4 986
40 91.7 982 130 98.2 986
42 91.3 982 132 98.2 982
a4 91.5 982 134 88.0 984
46 92.1 982 136 99.4 584
A8 91.9 982 _ 138 99.2 284
50 91.7 a2 140 39.4 984
52 91.7 as82 142 99.8 982
54 91.9 982 144 99.8 982
56 91.9 962 146 97.8 984
58 92.1 982 148 97.6 984
60 91.5 982 150 98.6 982
‘62 90.5 982 152 98.0 982
‘64 90.7 982 154 97.8 982
66 90.7 982 156 98.4 982
68 90.7 982 158 96.2 982
70 90.9 982 160 95.8 984
72 90.9 982 162 95.4 982
714 90.5 1982 164 96.0 984
18 90.9 . 982 166 95.3 982
“78 91.3 982 168 96.4 984
80 91.3 982 170 95.8 984
82 91.1 982 172 94.9 982
84 91.3 282 174 96.6 982
186 94.1 288 176 96.6 982

92.7 - 986 178 95.4 982




MAXIMUM HORIZONTAL RADII

AZM RADIUS DEPTH AZM RADIUS DEPTH
deg ft ft deg ft ft

180 94.3 982 270 96.2 982
182 94.2 280 212 96.8 982
184 93.6 980 274 96.0 ag2
186 94.0 980 276 26.6 384
188 93.5 982 278 97.2 982
190 93.7 982 280 97.0 a82
192 84.5 982 282 97.2 982
194 99.4 986 284 96.6 982
196 102.9 986 286 97.2 984
158 123.8 as6 288 96.6 982
200 103.1 986 290 98.8 984
202 100.2 986 292 97.2 982
204 97.2 986 294 97.8 282
206 104.5 986 296 98.0 982
208 104.5 986 298 97.4 982
210 100.6 986 300 98.8 982
212 101.3 984 302 98.2 982
214 98.0 986 304 97.8 982
216 98.0 984 306 97.8 982
218 95.4 9390 308 99.2 982
220 94.3 982 310 99.6 982
222 95.1 984 312 100.2 982
224 97.8 984 3i4 59.4 ag2
226 96.6 984 316 95.2 982
228 95.3 984 ) 3is 99.8 982
230 94.9 984 320 101.1 982
232 94.1 982 322 101.1 982
234 93.7 984 324 101.1 982
236 94.3 982 326 101.5 982
238 93.5 984 328 102.7 282
240 93.9 984 330 101.7 9482
242 96.8 582 332 99.0 982
244 96.8 982 334 97.6 982
246 96.6 982 336 97.4 984
248 96.2 982 338 97.8 982
250 96.8 982 340 99.0 982
252 95.3 . 982 342 98.2 982
254 96.4 882 344 97.8 982
256 95.8 982 346 99.0 982
258 95.6 982 348 97.0 982
260 96.0 982 350 100.0 982
262 95.6 982 352 99.0 982
264 94.7 882 354 99.2 982
266 95.4 882 ’ 356 99.2 982
268 95.6 982 358 97.6 982

e Maximum radius :
a0n Azmuth deg
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SONARWIRE, INC.
P.0.BOX 576
ABITA SPRINGS, LA 70420

(504) 893-9221

Survey conducted by: Gary McCool

FERRELLGAS

HOLBROOK, AZ

STORAGE WELL NO. 3

MARCH 11, 1996

NAR-

Survey from 942 f. to 1007 fi.
Sonar T.D. at 1010 ft.

9 5/8 inch cemented casing at 940 ft.
4 1/2 inch tubing at 1006 fi. -
Zero sonar tool at BHLF.

Site personnel: Mr. Daie Thompson

-PIP

Pl 697
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Depth

941
942
943
944
945
946
947
048
349
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987

m FERRELLGAS

HOLBROOK, AZ

Cubic ft.
per ft.

0.9
39.3
134.7
180.6
233.4
248.7
264.5
280.8
297.7
307.6
318.4
11638.8
12052.5
14443.5
17082.4
16826.1
16573.6
16885.2
17204.6
17404.2
17608.9
17752.1
17899.1
18002.6
18108.0
18440.6
18778.8
18969.9
19163.9
19720.5
20291.4
20665.5
21047.5
21460.0
21879.9
21861.9
21849.8
24285.3
26875.0
26748.7
26637.0
26599.5
26569.9
26350.3
26150.3
24923.0
23741.7

SONARWIRE INC
Depth versus

Ccubic ft.
total

0.9
40.2
174.9
355.5
588.9
837.6

0 1102.1
1382.9
1680.5
1988.1
2306.5
13945.3
25997.8
40441.3
57523.7
74349.8
90923.4
107808.6
125013.2
142417.4
160026.3
177778.4
195677.6
213680.1
231788.2
250228.8
269007.6
287977.5
307141.4
326861.9
347153.3
367818.7
388866.2
410326.2
432206.0
454067.9
475917.7
500203.0
527078.0
553826. 8
580463. 8
607063.2
633633.1
659983.4
686133.7
711056.7
734798.5

olume

Barrels
per ft.

3225.2
3284.4
3344.6
3378.7
3413.2
3512.4
3614.0
3680.7
3748.7
3822.2
3897.0
3893.8
3891.6
4325.4
4786.7
4764.2
4744.3
4737.6
4732.3
4693.2
4657.6
4439.0
4228.¢6

STORAGE WELL NO. 3

Mon, Mar 11, 1996

Barrels
total

7202.9
10245.4
13242.3
16194.2
19201.5
22265.8
25365.6
28501.9
31663.7
34851.7
38058.1
41283.3
44567.7
47912.3
51291.0
54704.2
58216.6
61830.7
65511.4
69260.1
73082.3
76979.2
80873.0
B4764.6
89090.0
93876.7
98640.8

103385.1
108122.6
112854.9
117548.1
122205.7
126644.7
130873.3




—

Depth

988
989
930
991
992
993
994
995
996
997

998 .

999
1000
31001

10N,

1003
1004
1005

1006

1007
1008
1009
1010
1011
1012
1013

1014

Cubic ft.
per ft.
22991.4
22257.1
20807.5
19415.5
18851.0
18300.5
17123.9
15989.3
16390.5
16801.9
15877.2
14983.3
14740.3
.14502.4
12146.3
106058.0
7083.9
5035.8

5388.5

6367.2
4147.8
2886.3
2031.5
1501.3
990.5
451.7
128.2
61.3

Cubic ft.
total
757789.9
780047.0
800854.5
820270.0
839121.0
857421.5
874545.5
890534.8
906925.3
923727.2
939604.4
954587.7
969328.1
983830.5
995976.7
1006034.7
1013118.6
1018154.5
1023543.0
1029910.1
1034058.0
1036944.3
1038975.8
1040477.1
1041467.5
1041919.3
1042047.4
1042108.7

I SRR e SRR 2
i aaalin EREATE

Barrels
per ft.

4094.9
3964.2
3706.0
3458.1
3357.5
3259.5
3049.9
2847.8
2919.3
29%2.5
2827.9
2668.6
2625.4
2583.0
2163.3
1791.4
1261.7
896.9
959.7
1134.0
738.8
514.1
361.8
267.4
176.4
80.5
22.8
10.9

Barrels

total
134968.2
138932.4
142638.4
146096.4
149453.9
152713.4
155763.3
158611.1
161530.4
164522.9
167350.8
170019.4
172644.8
175227.8
177391.1

2 erATO0N
175182.5

180444.2
181341.2
182300.9
183434.9
184173.7
184687.8
185049.6
185317.0
185493.4
185573.9
185596.7
185607.6




Mon. Mar 11, 1996

STORAGE WELL NO. 3

Depth vs Volume

SONARWIRE, INC

FERRELLGAS

HOLBROOK. AZ
Depth in Feet
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FERRELLGAS
HOLBROOK,

This table list
of the 128 bearings
after each radius,

AZ

at which that maximum

degrees), for each row o

Bearing

0.0
11.3
22.5
33.8
45.0
56 .3
67.5
78.8
90.0

101.3

112.5

123.8

135.0

146.3

157.5

168.8

180.0

191.3

202.5

213.8

225.0

236.3

247.5

258.6

270.0

281.3

292.5

303.8

315.0

326.3

337.5

348.8

Be

+0.0
92.7: 980
91.9: 980
a4 ,3: 978
95.7: 978
95.7: 978
96.4: 978
97.2: 980
95.7: 984
97.2: 984
94.9: 982
94.9: 984
91.1: 982
91.1: 988
g8.9: 980
gs.1l: 980
g6.6: 978
85.8: 978
87.3: 978
88.1: 980
89.6: 982
91.1: 978
g3.4: 978
93.4: 978
98.7: 982
94.2: 982
91.9: 980
89.6: 978
‘g4.2: 978
96.4: 982
102.5: 980
g95.7: 978
92.7: 980

SONARWIRE INC.
Max Radius & Depth VS Bearing

tween 940 and 1015 foot depths,
s 104.0 feet at bearing 328.1 at

+2.8
92.7: 980
92.7: 980
94.,2: 978
95.7: 978
96.4: 978
97.2: 978
96.4: 980
96.4: 984
97.2: 984
94.2: 982
95.7: 984
90.4: 982
91.8: 988
86.9: 980
89.6: 980
g6.6: 978
g88.1: 978
87.3: 978
g§8.1: 982
91.1: 982
92.7: 982
93.4: 978
94.9: 982
97.2: 982
92.7: 982
91.1: 980
90.4: 980
94.2: 978
97.2: 982
104.0: 982
95.7: 980
93.4: 980

s the maximum radius {(in feet)

at which soundings were ta
(separated by 1.'), is the
radius was found. B

f four ‘'radius

92.7:

STORAGE WELL RO. 3

Mon,

+5.6

91.9: 980
92.7: 980
94.9: 978
9p.4: 970
96.4: 978
97.2: 978
94.2: 978
97.2: 984
97.2: 984
94.9: 982
92.7: 982
91.1:; 980
91.1: 988
87.3: 980
88.1: 980
85.8: 980
86.6: 978
B7.3: 980
gg.l: 982
9j.1: 978
91.9: 978
94.2: 978
95.7: 982
94.2: 982
- 92,7: 982
89.6: 978
91.1: 978
94.9: 982
9g8.0: 982
103.3: 982
94.2: 980
980

maximum radius

982.0 foot depth

Mar 11,

found at each
ken. AlsO listed
depth (in feet)
earings are shown,
depth' pairs.

1996

(in
+8.4
91.1: 984
g2.7: 980
94.9: 978
05 ,7: 978
95.7: 978
g8.0: 980
94.9: 978
97.9: 984
94.9: 982
93.4: 982
90.4: 982
91.1: 982
g8.1: 980
gs8.l: 980
87.3: 980
85.1: 976
g6.6: 978
gg.1: 982
gg8.1: 980
91.1: 978
92.7: 978
93.4: 978
98.7: 982
94.9: 978
91.1: 980
89.6: 978
- 94.2: 978
94.9: 982
101.8: 982
98.0: 982
93.4: 980
93.4: 980




FERRELLGAS
STORAGE WELL NO. 3
HOLBROOK. AZ

Mon, Mar 11, 1996
Azimuth=328.1 deg
Max Radius= 104.0 fi.
Depth= 982.0 ft.

R Y TSTE 4 A
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FERRELLGAS
HOLBROOK,

Depth

9490
942
944
948
950
951
952
954
956
-ahg
960
962
564
966
968
970

- 976
978

- 980

SONARWIRE INC.

wall Ranges vVersus pepth (ft.}

s PORAGE WELL NO. 3
Mon, Mar 11, 1996
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1996

STORAGE WELL NO. 3
Mon, Mar 11,
5952

VOS:

SONARWIRE INC.
wall Ranges versus Depth (ft.)
25.0

Range:

0

-
-

Tilt

AZ
940

"+ FERRELLGAS
HOLBROOK,

?555555_5555555555

. " . - a * * L] L] [ ] » » . .

3000000.0000000000
i

+

955555Ru5555555555

* L] - 4 [ - [ L] » L] L] L] * + t ., L]

W_OOOOOnuOOOOOODOOO
+

155555:35555555555

-.-...o..o--.-
MOOOOOGOOOOOOOQOO
4

355555_35555555555

L] .
HUOOOO.UOOOOOOOOOO
+

455555_55555555555

» - L] - » * [ ] [ ] » L] » L] [ » » . ]

80000000000000000
+

65555555555555555

L] . L] L] . + . L L] . L] . [] * [ L] *

50000000000000000
-+

85555555555555555

- L] [ ] L] * * » L} * ° + . [ ] * L]

L] L}
20000000000000000
+

05555555555555555

[ ] . L] + + L] [ L] [ L] [ Ll * - + . -

00000000000000000
+ .

22.5
45.0
67.5
en._n

. Bearing
0.0

5954

-
.

VOS5

100.0

-
-

Range

0

Tilt

77733339993?77227,
L] . L] [ ] * * L] [ ] * L] L] . » 2 L] L] L]
w6666665556666776
+

97733339993777227

» ., L] L » L] L] L] L] * * L} L] * + L] [

w66666655566667_76
+

17773339993777222
»

[ ] L] . * L] - . . L] - . [ - » [ ] [

M6666665556666777
+

37773339993777222

L] L] + L] - L] . . * * L} L . L] L] L] L]

16666665556666777

L
+

477?33399937?7222
- L] [

. LI ) LR ) . s ¥ * * =

" . .
86666655556666777
+ .

67773339993777222
L] *

o....._-o..o..-.

56666665556666.?77
+ -

87773339999777222

* L] L] L] L] . L] . » . - . L] L] . + L

26666565555666777
+ .

07773339999377722
» *

L] + . * L] . . + L] . - . + L] L]

06666665555666677

+




%,
faacue

£33

;
RERRR S s

5954

VOS5:

: 100.0

Range

0

Tilt

.« 4 LI .

HBBBBBBBBWJ?BBBBBnO

+

944994_4006660049.4_
L4 L] . . L]

« &« “« s s+

- - L]
MBBBBBBBBTTWIBBBB,B

+

14499440066600499
L]

. 0 s & » # 8 & e & « & 8 0

MBBBBBBBB???BBBSB

-+

34499440066600499

L] . - . . . . 4 L L] . L] » L] 1 . .

18888888877?38888.

i
+

4449944006660040_9
* L] L]

- L] L] 1 L] L] » L] * L] . il L]

888888838777888“.8

-+

644994400066004n;9
L] ¢ @&

(] 1 L] L] * L] 4 . L] L L]

. L) L]
5888888888778880u8

844994440066004A39

. * . L] . * L - » L] L] » L] »

4 L] L ]
288888888877833.08

-+

100.0 vos: 5954

Range

0

Tilt:

L] L] L] . * L] L] 1 . L] L] L] L]
99990009999990009
.M._ et ol =t =

93371117333771117

L] L] . L] . L] » 1 L) L] » L » ’ . 4 L]

6nvo,9nunuonvo,gnsq,QnuOAUnJ
| — - -l — -l

+

13371117333771177

e v 4 e 4 8 a v v % 0 N T L
4_9990009999990099
ﬂ =~ 4 4

33371117733771171

. s & & b W8 O N N R
19990009999990090
r={ = =t i o W | ~

873?7111733371571
L] L] * . . L] . . L] *
29999000999990090

= - -t ~

140.0 vos: 5954

Range

0

Tilt:

5O -

i = o e = -

-+

96040040066622226

¢« 4+ s % % 4w w s v @ s a u

60090090000011110

._.ﬂ_.l.l —t -t 1111111111

16040040066622226
+ [} L] » . L] L] L] . . . * L] » L] L]

40090090000011110

.ﬂll ~ - 1111111111

36640040066622226

L] L] L] L] * . L] L] . * L] L] . * L] * 1
0090090000011110 5
it — = 1111111111 -

066040440066 o~
L] " » - L] L] L] L] L - - L] L] L] -
00009099000011110
._Tlll L] 111111111
g

mOoOONONS oWwown oot
r--.-- « & 8 & % & s 3
30257025 oM oM
Q A D N AM DOoONYE N
[+ =] i NN aNM

. 1575



PR et

" Depth: 951 Tilt: 0 Range: 160.0 vos: 5955

§ Bearing + 0.0  +2.8  +35.6 g.4  +11.3  +14.1 +16.9 +19.7

0.0 65.5 65.5 65.5 65.5 64.8 63.4 63.4 62.8

22.5 62.8 62.8 62.1 62.1 62.1 61.4 60.7 59.4

45.0 58.7 58.°7 58.7 58.7 58.0 58.7 57.4 57.4

67.5 58.7 58.7 58.7 58.7 57.4 58.0 58.7 58.7

90.0 58.7 58.7 60.1 60.7 62.1 60.1 60.7 61.4

- 112.5 62.1 62.8 65.5 65.5 65.5 66.1 66.8 66.8

F 135.0 66.1 66-1 66.8 66.8 66.1 65.5 64.1 64.8

| “ 157.5 65.5 65.5 65.5 64.1 63.4 63.4 62.8 63.4

; e 180.0 61.4 62.1 61.4 62.1 62.1 62.8 62.8 62.8

N 202.5 62.8 65.5 63.4 65.5 64.1 64.1 64.8 65.5

225.0 65.5 64.1 64.8 64.1 63.4 63.4 63.4 64.1

247.5 64.1 66.1 65.5 64.8 64.1 64.8 64.8 64.8

. 270.0 64.8 64.8 65.5 66.8 67.5 66.1 65.5 66.1

Pz 292.5 66.1 66.1 66.1 66.8 66.8 67.5 67.5 68.2

" 315.0 68.2 6R.2 68.2 68.8 70.2 70.9 70.9 70.9

| . 337.5 70.9 70.9 70.2 70.2 69.5 5.5 50 5 661
: Depth: 952 Tilt: 0 Range: 160.0 vOos: 5955

.ULfBearing + 0.0 + 2.8 + 5.6 + 8.4 +11.3 +14.1 +16.9 +19.7

0.0 70.9 70.9 70.2 70.2 69.5 69.5 68.8 68.2
22.5 66.8 65.5 64.8 64.8 64.1 64.1 62.8 61.4
45.0 60.1 60.1 58.7 57.4 55.3 55.3 55.3 56.0
67.5 56.7 57.4 58.0 58.0 58.7 58.7 59.4 59.4
S 90.0 58.7 58.0 58.7 58.7 59.4 = 60.7 62.1 60.1
3 112.5 60.7 6.4 61.4 62.8 62.8 62.8 64.1 64.8
135.0 65.5 66.1 66.1 66.1 64.8 65.5 65.5 66.1
. 157.5 66.8 66.1 65.5 64.8 £5.5 64.8 64.8 64.1
) 180.0 64.1 65.5 66.1 65.5 2.8 64.1 64.8 64.8 f
! i 202.5 66.1 65.5 66.1 64.8 65.5 64.8 64.8 64.1 '
r 225.0 64.1 64.8 66.1 66.1 64.8 £5.5 65.5 64.8
. 247.5 64.1 64.1 64.8 64.1 64.8 64.8 64.1 65.5
i 270.0 64.8 64.8 65.5 65.5 65.5 65.5 66.8 66.1
i3 292.5 66.8 67.5 67.5 66.8 66.8 &7.5 67.5 68.2 B
e 3115.0 68.8 68.8 68.2 68.2 68.8 ©8.8 69.5 70.2 : o
.. 337.5 70.9 71.5 70.9 69.5 69.5 70.2 70.2 70.9 : '
- Depth: 954 Tilt: 0 Range: 160.0 vos: 59565

By caring + 0.0 +2.8  +5.6 8.4 +11.3  +14.1  +16.9  419.7 E .

0.0 74.9 74.9 75.6 75.6 75.6 75.6 74.9 74.9
22.5 74.9 74.9 74.9 74.2 74.2 74.9 74.9 74.9
45.0 74.9 74.9 74.2 74.2 73.6 73.6 73.6 73.6
67.5 72.9 72.9 73.6 73.6 72.9 72.9 72.2 71.5 _ "
90.0 71.5 72.2 72.2 72.2 72.9 71.5 72.2 72.9 = S |
112.5 72.9 72.9 72.2 72.2 72.2 72.2 72.2 72.2 . S |
M 135.0 71.5 70.9 70.9 70.2 68.8 68.8 69.5 68.2 B , ' e
o™ 1575 68.2 68.8 68.8 70.9 70.2 70.9 69.5 70.2 E B SR
¥ 180.0 70.2 70.2 71.5 70.9 70.9 70.2 69.5 69.5 = N
g 202.5 68.8 68.2 68.2 66.8 66.1 66.1 66.1 66.1 B : |
B 225.0 66.1 65.5 65.5 65.5 65.5 65.5 65.5 65.5 : . T D ¢
247.5 65.5 65.5 67.5 70.2 70.2 70.2 70.9 70.9 :
B 270.0 69.5 70.2 70.2 70.2 70.9 70.9 72.9 72.9 ;
Bk 292.5 72.9 73.6 74.9 74.2 74.2 74.9 73.6 72.9 ;
® 115.0 72.9 72.9 74.2 74.9 74.9 72.2 72.9 72.9 '

337.5 73.6 73.6 72.9 72.9 72.9 72.5 73.6 74.2




‘-Depth: 956

BE Bearing + 0.0
0.0 73.6

22.5 72.9

45.0 74.2

67.5 73.6

. 90.90 70.2
L 112.5 70.9

g 135.0 72.2

T 157.% 70.9
180.0 71.5

o 202.5 72.2
= 225.0 72.2
247.5 71.5
. 270.0 72.2
- 292.5 75.6
- 315.0 74.9
i 337.% 74.9

" pepth: 958

;fBearing + 0.0

0.0 76.3
22.5 72.9
45.0 73.6
67.5 73.6

i 90.0 74.2
. 112.5 72.2
 135.0 74.9

' 157.5 75.6

' 180.0 73.6

k. 202.5 73.6
225.0 71.5

g 247.5 72.2
48 270.0 74.2
§ 292.5 74.9

E 315.0 76.9
§ 337.5 76.9

- Depth: 260

i Rearing + 0.0

0.0 T4.2

22.5 74.2

45.90 74.2

67.5 74.2

90.0 76.3

= 112.5 74.9
g 135.0 74.2

¥ 157.5 74.2
B 1680.0 74.9
L 202.5 71.5
k 225.0 72.9

- 247.5 74.9

S 270.0 76.3
B 292.5 78.3
¥ 315.0 76.9

W 337.5 81.0

Tilt:

+ 2.8
74.2
73.6
74.2
73.6
69.5
70.9
72.2
72.2
71.5
71.5
68.8
72.2
72.9
75.6

75 .6

74.9
Tilt:

+ 2.8
76.3
73.6
74.2
73.6
74.2
72.9
74.2
75.6
73.6
74.2
71.5
71.5
74.2
75.6
76.9
76.3

Tilt:

+ 2.8
74.2
73.6
74.2
74 .2
76.3
74.9
73.6
73.6
T4.9
73.6
73.6
74.9
76.9
78.3
77.6
79.6

+ 5.6
73.6
73.6
74.9
73.6
69.5
71.5
72.2
71.5
70.9
71.5
72.2
72.2
72.9
74.9
75.6
74.9

+ 5.6
76.9
74.2
74.9
73.6
72.9
73.6
74.2
75.6
73.6
73.6
72.2
73.6
74.2
75.6
75.6
76.3

Range: 160.0

+ B.4
72.2
74.2
73.6
72.9
69.5
71.5
71.5
72.2
70.2
71.5
71.5
73.6
72.9
74.9
75.6
74.2

vOs:

+11.3
72.9
74.2
74.2
72.2
70.2
72.2
72.2
72.2
69.5
71.5
72.9
72.2
74.2
74.9
76.3
74.2

Range: 160.0 VOS:

+ 8.4
76.9
73.6
75.6
74.9
72.9
72.9
74.2
75.6
73.6
71.5
71.5
73.6
73.6
75.6
77.6
76.3

+11.3
76.3
72.9
75.6
74.2
74.2
73.6
76.3
75.6
73.6
72.9
71.5
73.6
74.9
75.6
76.9
76.3

Range: 160.0 vVOS:

+ 8.4
74.2
75.6
74.9
75.6
74.9
74.2
74.2
73.6
73.6
73.6
73.6
75.6
75.6
79.0
77.6
76.3

+11.3
74.2
75.6
74.9
76.3
74.9
74.9
74.9
74.2
74.2
72.9
74.9
74.9
76.9
79.6
77.6
76.9

5955

+14.1
72.9
74.2
73.6
72.9
70.2
2.2
72.9
71.5
70.9
71.5
72.9
72.9
74.2
75.6
76.3

Fd.2
5955

+14.1
75.6
72.2
75.6
72.9
73.6
74.2
76.3
74.9
73.6
73.6
72.9
74.9
74.2
76.9
76.9
76.3

5955

+14.1
74.2
76.3
74.9
76.3
75.6
74.9
75.6
74.2
74.2
72.9
74.2
74.9
76.3
79.6
79.0
76.9

+16.9
72.9
74.2
73.6
72.2
70.9
72.2
74.2
71.5
70.2
70.9
72.9
72.2
74.9
74.9
75.6

e Br TN
[

+16.9
74.2
72.9
74.2
73.6
73.6
74.2
75.6
72.9
72.9
73.6
72.9
74.2
74.9
75.6
76.3
76.3

+16.9
73.6
75.6
75.6
75.6
75.6
74.9
74.9
74.2
73.6
73.6
74.9
74.9
76.3
79.0
81.0
76.9

+19.7
72.9
74.2
73.6
70.9
70.9
72.2
72.9
70.2
73.6
72.9
70.9
72.2
74.9
74.2
75.6
73.6

+19.7
71.5
72.9
74.2
73.6
T72.2
74.9
74.9
73.6
73.6
72.2
72.9
74.9
74.2
76.3
76.9
T7.6

+19.7
73.6
74.2
74.9
75.6
74.9
74.9
74.2
75.6
72.9
72.9
74.9
76.3
77.6
78.3
81.0
74.9




'Depth:

R 35,0

il 112.5

B 202.5

[ 202.5
B 315.0

962
} Bearing + 0.0
0.0 77.6
22.5 75.6
45.0 75.6
67.5 75.6
90.0 75.6
112.5 74.2
75.6
157.5 74.9
= 180.0 74.9
B 202.5 74.2
F 225.0 T74.2
g 247.5 74.9
R 270.0 76.3
i 292.5 76.9
315.0 77.0
f 337.5 79.6

g Depth: 964
B Bearing + 0.0
- 0.0 78.3
22.5 76.3
45.0 73.6
67.5 76.3
90.0 75.6
75.6
k 135.0 76.3
- 157.5 75.6
- 180.0 75.6
74.2
: 225.0 76.3
s 247.5 75.6
&: 270.0 76.9
79.0
: 79.6
_337.5 79.6

B Depth: 966
s Bearing + 0.0
. 0.0 79.7
22.5 78.2
45.0 77.5
67.5 75.9
© 90.0 77.5
. 112.5 76.7
f 135.0 78.2
T 157.5 77.5
N 180.0 78.2
b 202.5 78.2
g 225.0 76.7
- 247.5 76.7
. 270.0 76.7
R 292.5 78.2
% 315.0 79.0
81.3

' 337.5

Tilt:

+ 2.8
77.6
74.9
75.6
74.9
75.06
74.2
75.6
75.6
74.2
74.2
74.9
74.9
75.6
77.6

77.6

-

77.6

Tilt:

+ 2.8
78.3
75.6
T74.2
76.9
75.6
74.9
75.6
75.6
75.6
73.6
76.3
76.9
77.6
78.3
79.6
79.0

Tilt:

+ 2.8
79.7
78.2
77.5
76.7
77.5
78.2
78.2
78.2
76.7
77.5
75.9
76.7
76.7
78.2
79.0
80.5

+ 5.6
77.6
74.9
74.2
76.3
76.3
75.6
75.6
76.9
74.9
73.6
76.3
77.6
77.6
78.3
80.3
78.3

+ 5.6
79.0
77.5
78.2
75.9
77.5
75.9
78.2
78.2
76.17
75.9
75.2
75.9
75.9
77.5
79.7
81.3

Range: 160.0

+ 8.4
78.3
74.9
73.6
74.9
74.9
74.9
74.9
74.9
74.9
73.6
74.9
75.6
77.6
76.9
78.3
78.3

Range: 160.0

+ 8.4
77.6
74.2
74.9
76.3
76.9
75.6
75.6
76.3
74.2
73.6
75.6
77.6
77.6
79.0
81.0
77.6

Range: 180.0

+ 8.4
78.2
77.5
77.5
75.9

71.5
78.2
79.0
78.2
76.7
75.9
75.2
76.7
76.7
79.0
79.7
81.3

VOS:

+11.3
77.6
74.9
74.2
75.6
74.9
74.9
74.2
74.9
73.6
73.6
75.6
74.9
77.6
76.9
7%.0
76.9

VOS:

+11.3
76.9
74.2
75.6
75.6
76.3
75.6
76.9
75.6
74.9
74.2
75.6
77.6
79.0
80.3
81.7
77.6

VOS:

+11.3
77.%
77.5
77.5
75.9
76.7
78.2
78.2
79.0
77.5
5.9
74.4
75.9
76.7
79.0
1.3
80.5

5955

+14.1
76.9
75.6
74.2
75.6
75.6
75.6
74.2
74.9
74.2
73.6
74.9
75.6
77.6
77.6
79.0
78.3

5955

+14.1
76.9
74.9
76.3
75.6
76.3
75.6
75.6
74.9
73.6
74.9
75.6
76.9
79.0
81.0
81.7
76.9

5955

+14.1
77.5
76.7
76.7
76.7
17.5
77.5
78.2
79.0
76.7
75.2
75.2
75.2
77.5
79.0
81.3
81.3

+16.9
76.3
74.9
75.6
75.6
75.6
76.3
74.9
76.3
T4.2
74.2
74.2
76.3
76.3
78.3
79.6

76.3

+16.9
76.9
74.2
76.3
75.6
75.6
76.3
76.9
75.6
74.2
74.9
76.3
77.6
80.3
81.0
81.7
76.9

+16.9
76.77
76.77
76.7
76.7
76.7
76.7
78.2
78.2
76.7
75.2
75.9
75.9
78.2
78.2
80.5
81.3

+19.7
75.6
74.2
76.3
75.6
74.2
76.3
74.9
75.6
73.6
74.2
74.9
76.3
76.3
78.3
79.6

27T L
T resw

+19.7
76.3
74.2
76.9
75.6
76.9
76.9
75.6
75.6
74.9
75.6
75.6
76.9
79.0
80.3
80.3
77.6

+19.7
77.5
76.7
76.7
77.5
77.5
77.5
77.5
77.5
76.7
76.7
76.7
76.7
78.2
78.2
81.3
81.3




Depth:

g Bearing
0.0
22.5
45.0
67.5
90.0
B 112.5
= 135.0
* 157.5
= 180.0
Sg 202.5
== 225.0
247.5
A 270.0
e 292.5
g 3i5.0
. 337.5

Depth:

) Bearing
g 0.0
22.5
45.0
67.5
f. - 90.0
- 112.5
& 135.0
- 157.5
.180.0
kg 202.5
7 225.0
- 247.5
gz 270.0
E 292.5
¥ 315.0

w 337.5

';=Depth:

0.0
22.5
45.0
67.5
90.0
= 112.5

j 135.0
* 157.5
180.0
o 202.5

g 225.0
247.5
L 270.0
o 292.5
- 315.0
o 337.5

968

+ 0.0
79.7
79.0
78.2
75.9
77.5
79.7
79.0
76.7
75.9
76.7
75.2
76.7
78.2
79.0
82.0

81.3
970

+ 0.0
79.7
79.0
81.3
81.3
82.0
79.0
81.3
80.5
80.5
80.5
78.2
79.0
80.5
82.0
82.8
82.0

972

B Bearing + 0.0

84.3
82.8
79.17
82.0
82.0
82.8
81.3
79.7
81.3
82.0
82.0
79.0
82.0
82.8
82.0
85.8

Tilt:

+ 2.8
79.0
80.5
79.0
76.7
78.2
81.3
79.0
75.2
76.7
77.5
75.2
76.7
78.2
79.7

[+ 20 ]

n
A e

80.5

Tiit:

+ 2.8
79.0
79.7
79.7
79.7
82.8
79.0
80.5
79.0
79.7
79.7
79.0
79.7
82.8
82.0
82.0
82.0

Tilt:

+ 2.8
82.0
82.8
79.7
82.0
82.0
82.8
p2.8
80.5
80.5
81.3
83.5
79.0
81.3
82.8
84.3
85.1

+ 5.6
79.0
79.7
78.2
75.9
78.2
78.2
79.0
75.9
77.5
77.5
75.2
77.5
79.0
81.3
82.0
81.3

+ 5.6
79.0
80.5
79.0
80.5
81.3
79.7
80.5
80.5
79.7
79.7
78.2
82.0
82.8
83.5
82.8
83.5

+ 5.6
82.0
82.0
79.7
82.0
82.0
82.0
82.0
80.5
80.5
83.5
83.5
79.0
82.0
82.8
85.1
83.5

Range: 180.0 VvOS:
+ 8.4 +11.3
78.2 78.2
79.7 78.2
78.2 79.0
76.7 76.17
77.5 76.7
79.0 77.5
79.7 79.0
76.7 17.5
77.5 77.5
77.5 6.1
75.9 75.9
77.5 76.7
79.0 79.7
81.3 79.7
82.0 82.8
81.3 80.5

Range: 180.0 VOS:
+ 8.4 +11.3
79.0 78.2
80.5 79.7
79.7 79.7
g80.5 81.3
79.0 80.5
79.7 79.1
80.5 80.5
T19.7 82.9
§0.5 79.77
80.5 77.5
78.2 79.7
82.8 81.3
83.5 83.5
83.5 83.5
§2.8 82.8
84.3 81.3

Range: 180.0 vOos:
+ 8.4 +11.3
82.8 84.3
81.3 82.0
80.5 79.7
82.0 82.8
81.3 82.8
82.0 §2.0
81.3 81.3
79.0 Bl.3
80.5 81.3
83.5 82.8
82.0 81.3
79.0 79.0
82.8 83.5
85.8 83.5
85.1 85.1
83.5 84.3

5955

+14.1
78.2
79.0
77.5
76.7
77.5
78.2
77.5
76.7
76.7
75.2
75.9
78.2
79.7
79.7
83.5
80.5

5955

+14.1
79.7
79.0
79.7
82.8
81.3
80.5
80.5
82.0
79.7
78.2
79.0
81.3
82.0
82.0
2.8
79.7

5955

+14.1
82.8
81.3
81.3
82.8
82.0
82.8
80.5
80.5
82.0
82.8
80.5
79.0
83.5
82.8
87.3
4.3

+16.9
78.2
79.7
75.2
77.5
77.5
79.7
11.5
76.7
76.7
7T4.4
75.9
78.2
79.7
83.5
g82.8
8U.5

+16.9
81.3
80.5
81.3
83.5
80.5
80.5
79.7
82.0
79.0
78.2
79.0
81.3
82.8
82.8
83.5
78.2

+16.9
82.0
80.5
81.3
82.8
82.0
81.3
81.3
79.7
82.0
82.0
80.5
79.7
84.3
82.8
88.1
82.8

+19.7
79.0
79.0
75.2
78.2
78.2
79.7
77.5
76.7
76.7
75.2
77.5
78.2
79.0
83.5
82.0

Lr Fa Ny )
FF et

+19.7%
80.5
80.5
80.5
81.3
79.0
80.5
80.5
81.3
80.5
78.2
79.0
80.5
83.5
82.8
82.8
79.7

+19.7
83.5
80.5
79.0
82.0
§2.0
82.0
79.0
79.7
82.0
§2.8
80.5
82.0
84.3
82.8
85.1
82.8




TR

B. 337.5

& 112.5

By 270.0

B 337.5

Depth: 974
Bearing + 0.0
0.0 85.1
22.5 84.3
45.0 82.0
67.5 82.0
90.0 81.3
112.5 85.8
135.0 82.8
157.5 82.0
3 180.0 $82.8
B 202.5 84.3
225.0 83.5
247.5 82.0
, 270.0 81.3
292.5 83.5
315.0 87.3
87.3

- Depth: 976
Bearing + 0.0
’ 0.0 82.8
22.5 81.3
45.0 8i.3
67.5 87.3
90.0 82.8
: - 85.1
¥ 135.0 83.5
157.5 85.1
y. 180.0 83.5
g 202.5 84.3
225.0 64.3
247.5 84.3
¢ 270.0 85.8
j 292.5 88.1
315.0 91.1
337.%5 91.1

" Depth: 978
¥ Bearing + 0.0
0.0 87.3
22.5 94.2
45.0 94.9
67.5 94.2
90.0 94.2
. 112.5 90.4
f 135.0 85.8
157.5 85.8
¢ 180.0 85.8
y 202.5 87.3
225.0 91.1
247.5 92.7
92.7
292.5 87.3
315.0 93.4
94,2

Tilt:

+ 2.8
B4.3
83.5
82.0
81.3
82.8
85.1
83.5
81.3
82.8
84.3
84.3
81.3
82.0
85.1
86.6
88.1

Tilt:

+ 2.8
82.8
81.3
81.3
84.3
84.3
85.1
B4.3
86.6
84.3
B2.8
86.6
88.9
86.6
86.6
91.9
88.9

Tilt:
+ 2.8

87.3
94.2

96.4 .

93.4
91.9
89.6
86.6
87.3
88.1
86.6
91.1
91.9
90.4
89.6
93.4
92.7

0

+ 5.6
83.5
82.8
82.0
82.8
84.3
84.3
82.0
80.5
82.8
84.3
83.5
81.3
82.0
87.3
87.3
86.6

+ 5.6
82.0
80.5
83.5
82.8
85.1
85.8
84.3
85.8
85.8
84.3
85.1
87.3
87.3
87.3
92.7
82.8

+ 5.6
85.8
94.9
94.9
94.2
91.1
89.6
87.3
87.3
86.6
85.8
91.9
93.4
89.6
90.4
94.2
B8.1

Range: 180.0

+ 8.4
83.5
82.8
82.8
82.8
88.1
83.5
81.3
80.5
82.90
85.1
82.0
82.0
82.8
85.8
8B6.1
85.1

Range: 180.0

+ 8.4
82.0
80.5
84.3
83.5
82.8
85.8
84.3
86.6
83.%
83.5
84.3
88.1
87.3
88.1
92.7
82.8

Range: 180.0

+ 8.4
85.1
94.9
95.7
94.9
91.1
88.9
86.6
86.6
86.6
87.3
92.7
91.1
89.6
94.2
97.2
87.3

VOS:

+11.3
84.3
82.8
82.8
2.8
85.8
82.0
82.0
81.3
82.0
84.3
81.3
80.5
84.3
85.1
86.1

85.1
VOS5:

+11.3
82.8
80.5
84.3
84.3
82.8
84.3
83.5
85.8
82.8
82.8
85.1
85.1
88.9
88.9
91.1
82.0

VOS:

+11.3
87.3
95.7
96.4
94.9
87.3
89.6
86.6
85.1
87.3
88.9
93.4
g8g.9
89.6
93.4
97.2
88.1

5955

+14.1
83.5
82.8
82.8
83.5
84.3
82.8
82.0
82.0
82.0
84.3
80.5
79.7
83.5
85.1

oo 0
VLU e S

85.8
5955

+14:.1
84.3
80.5
85.8
84.3
84.3
84.3
84.3
B4.3
82.8
82.0
82.8
85.1
88.1
90.4
93.4
82.0

5955

+14.1
87.3
95.7
96.4
94.2
88.1
89.6
86.6
85.8
86.6
88.9
93.4
88.9
90.4
94.2
96.4
86.6

+16.9
83.5
83.5
82.0
82.8
85.1
£2.0
81.3
82.0
g2.8
83.5
80.5
80.5
2.8

85.1
ag.q

[

85.8

+16.9
83.5
80.5
84.3
85.1
84.3
84.3
83.5
85.1
82.0
83.5
82.8
85.1
88.1
88.9
94.2
82.8

+16.9
87.3
96.4
95.7
94.2
88.1
B8.1
86.6
85.1
85.1
9].1
93.4
92.7
88.9
94.2
96.4
87.3

+19.7
84.3
82.8
83.5
82.8
85.1
82.8
81.3
83.5
83.5
B2.8
80.5
82.0
82.8
87.3
88.9
86.6

+19.7
82.8
81.3
85.8
85.1
84.3
82.8
84.3
85.1
83.5
84.3
84.3
86.6
86.6
91.1
91.9
g2.8

+19.7
89.6
85.7
96.4
94.2
89.6
85.8
86.6
84.3
85.8
91.1
92.7
94.9
89.6
92.7
94.9
85.8




Depth:

0.0

j Bearing
0.0
22.5
45.0
67.5
90.0
112.5

P 135.0
£~ 157.5
e 180.0
N 202.5
g 225.0
£ 247.5

g 270.0
¥ 292.5

© 315.0
. 337.5

. Depth:

980

® Bearing + 0.0

92.7
92.7
91.1
$6.4
91.1
89.6
87.3
86.1
84.3
86.6
89.6
93.4
90.4
89.6
94.9
94.9

9832

+ 0.0
91.9
91.9
91.9
94.9
91.9
92.7
89.0
87.3
82.0
88.1
88.9
93.4
93.4
88.1
95.7
89.6

984

B Bearing + 0.0

0.0
22.5

88.8
91.1
88.1
88.1
97.2
94.9
90.4
85.8
79.0
81.2
86.6
92.6
88.8
88.8
94.1
94.9

Tilt:

+ 2.8
92.7
92.7
94.2
93.4
90.4
88.9
87.3
88.1
84.3
86.6
90.4
94.2
90.4
90.4
95.7
94.9

Tilt:

+ 2.8
91.1
9i.9
92.7
90.4
92.7
92.7
87.3
85.1
81.3
87.3
91.9
94.9
92.7
88.1
97.2
89.6

Tilt:

4+ 2.8
90.4
91.9
87.3
92.6
97.2
90.4
89.6
85.8
78.2
80.5
86.6
93.4
88.1
gg.1
94.9
93.4

0

+ 5.6
87.3
92.7
92.7
94.2
91.9
87.3
88.1
88.1
85.1
87.3
91.1
94.2
91i.1
90.4
9b.4
94.2

+ 5.6
91.1
89.6
91.9
88.1
90.4
90.4
85.8
85.1
82.8
88.1
91.1
95.7
91.9
90.4
97.2
90.4

+ 5.6
90.4
92.6
86.6
92.6
96.4
990.4
88.1
88.1
79.7
80.5
88.1
91.9
89.6
86.6
95.%7
68.8

VOS:

VOS:

Range: 180.0
+ 8.4 +11.3
88.1 91.9
91.9 92.7
93.4 93.4
90.4 91.9
92.7 91.9
88.9 88.9
88.1 g8.9
86.6 85.8
85.1 85.1
88.1 88.1
91.9 92.7
94.2 93.4
91.1 91.1
90.4 g91.9%
95.7 i62.5
93.4 91.9

Range: 180.0
+ B.4 +11.3
89.6 89.6
91.1 9.1
91.9 90.4
89.6 93.4
94.9 94,2
89.6 91.1
87.3 86.6
84.3 84.3
83.5 83.5
88.1 89.6
91.1 92.7
98.7 98.7
90.4 89.6
9.1 88.9
101.8 102.5
91.9 91.9

Range: 179.9
+ 8.4 +11.3
90.4 88.1
92.6 92.6
87.3 87.3
94.1 95.7
91.9 91.9
88.8 88.8
85.8 85.8
85.8 B4.3
80.5 81.2
82.0 82.8
90.4 89.6
91.9 91.9
88.8 88.8
85.8 86.6
96.4 97.9
87.3 88.8

VOs:

5955

+14.1
92.7
91.9
94.9
91.9
91.9
87.3
87.3
85.8
86.6
89.6
92.7
93.4
91.1
90.4

ag._4

L=

93.4
5955

+14.1
92.7
93.4
91.1
92.7
92.7
90.4
86.6
83.5
85.8
91.1
92.7
94.2
88.9
91.1
104.0
91.9

5955

+14.1
88.1
90.4
6.6
96.4
91.9
90.4
85.8
82.0
80.5
85.0
89.6
91.1
88.1
88.8
98.7
89.6

+16.9
92.7
91.9
94.2
92.7
91.1
91.1
87.3
84.3
87.3
88.1
93.4
92.7
88.9
91.1
94.9
92.7

+16.9
92.1
93.4
91.9
93.4
93.4
90.4
86.6
82.86
87.3
9i.1
93.4
93.4
B9.6
94.9
100.2
91.9

+16.9
g88.8
90.4
85.8
97.2
50.4
9]1.1
86.6
81.2
82.0
85.8
89.6
9.1
8.8
88.8
97.9
87.3

+19.7
91.9
91.9
98.0
91.1
89.6
87.3
87.3
83.5
87.3
90.4
93.4
89.6
89.6
92.7
94.2
93.4

+19.7
91.9
90.4
93.4
94.2
91.1
90.4
86.6
82.0
88.1
91.1
92.7
94.2
88.9
94.9
94.2
91.9

+19.7
89.6
89.6
86.6
97.2
91.9
90.4
86.6
80.5
81.2
85.8
91.1
88.8
89.6
91.1
95.7%
89.6




S reaneSy

¥ Bearing

Depth: 986

+ 0.0
0.0 87.1

22.5 87.8

45.0 87.8

67.5 83.0

90.0 86.4

e 112.5 87.8
= 135.0 85.1
157.5 81.0

. 180.0 78.3

P 202.5 85.7

% 225.0 86.4

L 247.5 87.1

A 270.0 85.1
X 292.5 88.4

" 315.0 88.4

. 337.5 85.7

" Depth: 988

‘i:zBearing + 0.0

0.0 83.0
22.5 85.7

45.0 85.0

67.5 81.6

. 90.0 83.7

i 112.5 86.4

¢ 135.0 91.1
©157.5 81.6
180.0 78.3

E 202.5 77.6

R 225.0 87.0
R 247.5 86.4
= 270.0 82.3

® 292.5 81.0
315.0 82.3

. 337.5 87.0
f - Depth: 990

B Bearing + 0.0

0.0 82.1

22.5 78.0
45.0 78.5
67.5 79.1
90.0 79.7

. 112.5 79.1
e 135.0 78.5

"~ 157.5 74.4
e 180.0 75.6
g 202.5 79.1
® 225.0 80.9
s 247.5 78.0
. 270.0 78.5

N 252.5 77.4
B 315.0 82.1

337.5 78.0

Tilt:

+ 2.8
86.4
86.4
86.4
83.7
87.1
88.4
85.1
81.7
78.3
86.4
86.4
87.8
85.7
§9.1
89.1
85.1

Tilt:

+ 2.0
84.3
5.0
85.0
2.3
82.3
86.4
91.8
81.6
77.6
78.3
87.0
86.4
81.6
81.6
82.0
85.7

Tilt:

+ 2.8
82.1
77.4
78.5
79.7
79.1
79.7
76.1
74.4
77.4
78.0
80.3
78.5
78.0
78.0
80.9
78.%5

0

+ 5.6
86.4
85.7
85.7
84.4
89.1
89.8
85.7
81.0
77.6
87.1
87.8
85.1
87.1
89.8
89.8
85.1

+ 5.6
84.3
85.7
84.3
81.0
83.7
86.4
89.1
81.6
76.9
80.3
87.0
87.7
83.7
82.3
84.3
83.7

+ 5.6
81.5
75.6
78.0
79.1
79.7
80.3
78.5
73.2
16.2
79.1
80.3
78.0
77.4
77.4
82.1
79.1

Range: 160.0

+ 8.4
87.1
87.8
85.7
86.4
89.1
89.8
85.7
81.7
79.0
86.4
88.4
87.1
87.1
90.5
50.5

85.1
Range: 159.9

+ 8.4
83.7
83.7
83.7
82.3
85.0
87.0
84.3
81.0
76.9
80.3
86.4
86.4
83.7
83.0
87.0
82.3

Range: 140.0

+ 8.4
80.9
75.6
78.5
78.0
78.5
77.4
79.1
72.6
75.0
79.7
80.3
78.0
79.1
78.0
79.7
79.7

VOS5:

+11.3
86.4
85.7
87.1
87.8
89.8
87.8
83.7
79.7
80.3
85.7
88.4
86.4
87.8
89.8

an £
T e

g4.4
vO3:

+11.3
83.7
82.3
83.0
81.0
84.3
87.7
82.3
79.6
76.2
81.0
87.0
85.0
83.7
83.0
90.4
82.3

VOSs:

+11.3
80.3
75.6
79.1
78.0
78.0
76.8
78.0
74.4
76.2
79.17
80.3
77.4
79.7
80.3
79.1

- 82.1

5956

+14.1
88.4
85.7
86.4
86.4
88.4
89.8
83.7
78.3
81.7
86.4
88.4
86.4
87.1

89.1
ao R

o w

85.7
5956

+14.1
84.3
83.7
82.3
83.7
85.0
88.4
80.3
78.3
77.6
81.0
86.4
83.7
82.3
82.3
92.4
81.0

5958

+14.1
79.7
76.2
79.7
79.1
77.4
78.5
76.2
74.4
76.8
80.3
80.9
77.4
80.3
80.9
79.7
81.5

+16.9
89.1
85.7
87.1
87.1
87.1
89.1
83.0
77.0
82.4
86.4
89.1
85.1
87.1
89.8
92.5
87.1

+16.9
84.3
84.3
83.0
82.3
86.4
88.4
80.3
78.9
76.2
82.3
87.7
84.3
82.3
83.7
90.4
81.0

+16.9
78.5
78.0
79.1
78.5
74.4
76.8
76.8
73.2
76.2
80.9
79.1
78.5
78.5
80.5
79.1
80.3

+19.7
85.8
84.4
83.7
87.8
89.1
86.4
82.4
77.0
84.4
85.7
87.1
85.7
87.8
89.8
87.8
88.4

+19.7
84.3
85.0
83.0
83.7
86.4
89.7
81.6
79.6
78.3
85.7
86.4
83.0
81.¢6
83.0
89.7
83.0

+19.7
78.5
78.5
79.1
78.0
76.2
77.4
75.0
73.2
76.2
80.9
78.5
78.0
76.8
81.5
78.5
81.5




L]

R Rt

o Depth:

B Bearing

0.0
22.5
45.0
67.95
90.0

B 112.5
. 135.0
o 157.5

.180.0

} 202.5
 225.0

- 247.5

x 270.0
 292.5
 315.0
. 337.5

* Depth:

l"i?Bearing

0.0
22.5
45.0
67.5
90.0

F112.5

135.0
157.5

.. 180.0

B 002.5
= 225.0

247.5

Bs 270.0
E 292.5
7 315.0
ﬁ’ 337 .5

" Depth:

g Bearing

0.0
22.5
45.0
67.5
90.0

m 112.5
R 135 .0
§ gk 157.5

180.0

by 202.5
B 225.0

- 247.5
g 270.0

292.5

% 315.0
1337.5

992

+ 0.0
78.0
75.6
78.0
78.0
76.8
72.7
72.1
75.6
78.6
80.9
78.0
7.4
78.0
78.0
79.8
76.8

994

+ 0.0
72.4
71.9
70.9
71.9
70.9
70.3
71.9
70.3
59.2
71.4
71.4
70.9
71.9
72.4
72.4
71.9

996

+ 0.0
71.4
74.9
75.4
72.9
70.4
72.9
72.9
70.4
57.7
69.4
70.4
72.9
69.9
70.4
73.9
74.4

Tilt:

+ 2.8
77.4
75.0
76.8
79.2
76.2
72.7
71.5
76.8
78.6
79.2
78.6
77.4
79.2
77.4
79.8
78.0

Tilt:

+ 2.8
72.4
71.9
70.9
71.9
71.4
70.3
71.9
70.3
58.7
71.9
71.4
70.3
71.9
71.9
72.9
72.4

Tilt:

+ 2.8
71.4
74.4
75.9
73.4
70.9
73.4
71.9
69.9
57.2
69.4
71.4
72.9
69.9
70.4
74.9
74.9

0

+ 5.6
1.4
75.6
76.2
78.0
74.4
73.8
72.1
77.4
78.6
78.0
78.6
77.4
76.8
75.6
80.3
79.2

+ 5.6
71.4
71.%
70.9
71.4
71.4
71.4
71.9
70.9
59.2
71.9
71.9
70.3
71.9
72.9
72.9
71.9

+ 5.6
71.9
74.4
76.4
73.4
70.9
73.4
70.4
69.4
58.2
68.3
72.4
72.4
69.9
70.9
75.9
73.9

Range: 140.0 VO5:

+ 8.4 +11.3

76.2 76.2
76.2 76.2
78.0 77.4
76.8 75.6
75.6 75.0
75.0 73.3
74.4 73.8
78.0 78.6
79.8 79.8
78.0 77.4
77.4 76.2
76.8 77.4
78.0 79.8
75.6 75.6
80.% 80.2
76.2 76.8

Range: 119.9 VOSs:

+ 8.4 +11.3

72.9 72.9
72.4 71.4
70.9 70.9
71.4 71.4
70.3 70.3
71.4 72.4
71.9 71.9
70.9 70.9
58.7 59.7
71.9 72.4
71.9 71.4
70.9 70.9
71.9 72.4
72.4 72.9
72.9 73.4
72.4 72.4

Range: 120.0 vO3s:

+ 8.4 +11.3

71.9 71.4
73.9 73.9
74.9 74.9
72.4 71.9
70.9 69.9
73.4 73.4
69.9 69.4
66.3 57.2
58.2 57.7
69.4 69.4
72.4 72.4
72.4 72.9
69.9 70.4
70.9 71.4
76.9 76.9
73.4 73.9

5958

+14.1
76.8
76.2
78.6
76.2
75.0
73.3
75.0
78.6
79.8
77.4
76.2
76.2
79.2
75.6
an_3
76.8

5956

+14.1
72.9
71.4
70.9
71.4
69.8
71.9
69.8
70.9
59.2
72.4
71.4
70.9
71.9
72.4
72.9
72.4

5958

+14.1
75.9
73.9
74.9
71.4
71.9
72.9
69.4
57.7
58.7
69.4
71.9
73.4
70.4
71.9
75.4
73.9

+16.9
76.8
77.4
76.8
76.8
72.7
72.7
75.6
78.0
0.3
77.4
75.6
77.4
79.8
75.6
79.2
77.4

+16.9
F2.4
71.4
71.4
70.9
69.3
71.9
69.8
69.8
7¢.9
71.9
70.9
71.4
71.9
T2.4
72.9
T72.4

+16.9
75.4
74.4
73.4
70.4
70.9
T72.9
69.9
57.2
67.3
69.4
F2.4
70.4
706.4
72.9
77.5
73.4

+19.7
76.2
76.2
78.6
76.2
73.8
71.5
75.6
78.0
80.9
77.4
75.6
78.6
78.6
79.2
78.0
78.0

+19.7
72.4
71.4
71.4
71.4
69.8
71.4
70.9
56.2
70.9
71.9
70.9
71.4
72.4
72.4
72.4
71.9

+19.7
75.4
74.9
72.9
69.9
72.9
72.4
70.4
57.2
68.3
69.9
72.4
70.4
70.9
73.9
75.4
72.4




Lt R 5
s ki

. Depth: 998

Bearing + 0.0

0.0 69.9
22.5 69.4

45.0 69.4

67.5 69.9

o 90.0 68.3
e 112.5 67.8
N 135.0 69.4
- 157.5 69.4
.. 180.0 55.2
B 202.5 56.2
™. 225.0 61.8
R 247.5 70.9
k 270.0 69.4

¥ 292.5 68.8
[~ 315.0 72.4
e 337.5 70.9

g:: Depth: 1000

‘% Bearing + 0.0

0.0 67.5
22.5 70.0

45.0 67.9

67.5 67.9

90.0 68.3

: 112.5 66.2

f 135.0 65.4

o 157.5 71.7
®  180.0 58.6
g 202.5 51.9

7 225.0 54.4

§ 247.5 66.7
g 270.0 66.7

§ 292.5 65.4
F~ 315.0 60.3
s 337.5 59.9

B pepth: 1002

k Bearing + 0.0

0.0 63.7
22.5 63.7
45.0 61.6
67.5 47.7

© 90.0 51.9
112.5 52.3

i 135.0 55.7
157.5 49.8
180.0 47.2
202.5 44.7
o 225.0 44.7
© 247.5 66.7
x 270.0 65.8
} 292.5 65.4
¥ 315.0 68.3
337.5 67.9

Tilt:

+ 2.8
70.4
68.8
68.8
69.9
66.8
68.3
69.9
69.4
55.2
55.7
63.8
70.4
69.4
68.8
71.9
70.4

Tilt:

+ 2.8
68.8
69.2
68.3
68.3
68.8
65.4
67.5
70.4
54.0
53.2
55.7
66.2
66.7
64.1
59.1
60.7

Tilt:

+ 2.8
63.3
63.7
59.9
47.7
51.9
53.6
53.6
49.4
47.2
44.3
46.4
67.5
65.8
65.0
67.5
66.7

0

+ 5.6
69.4
68.8
68.3
70.4
67.3
668.8
70.4
69.4
54.7
55.2
70.4
70.4
69.4
68.8
71.4
69.9

+ 5.6
67.9
68.8
67.9
68.8
67.9
65.8
68.3
69.6
53.2
54.0
55.7
66.7
66.2
62.9
58.2
61.6

+ 5.6
63.7
63.7
59.5
48.1
50.6
53.6
53.2
48.9
46.4
44.3
48.9
65.8
66.2
64.5
67.5
66.7

Range: 120.0 VOS:

+ 8.4 +11.3
69.4 68.3
69.4 70.4
68.8 69.4
70.4 70.4
67.8 68.3
69.4 68.8
67.8 68.8
69.9 69.9
54.7 55.2
54.2 53.2
71.4 71.9
69.4 69.9
68.8 68.3
68.8 69.9
71.9 TZ.4
69.4 69.4

Range: 100.0 VOS:

+ 8.4 +11.3
68.3 68.8
66.7 66.7
68.8 68.8
68.8 69.2
67.1 65.0
65.8 63.3
68.8 70.0
70.0 70.0
53.2 3.6
54.8 54.4
56.1 55.3
67.1 67.9
66.7 66.2
62.9 62.4
58.6 59.5
63.3 63.7

Range: 100.0

+ 8.4 +11.3
62.9 61.6
63.3 63.3
58,2 56.5
48.5 48.9
50.6 51.0
54.4 55.7
52.3 51.0
48.9 48B.5
46.4 46.0
43.9 44.3
51.5 54.4
65.8 66.2
66.7 66.2
64.1 64.1
68.3 68.3
65.0 64.5

VOS:

5958

+14.1
69.9
70.4
69.4
68.3
67.8
68.8
68.8
69.9
54.7
54.7
71.9
0.4
69.4
71.9
72.4

69.4
5960

+14.1
69.2
67.1
68.8
70.0
65.8
€4.5
70.4
71.3
51.0
54.8
63.3
67.9
66.2
62.0
59.5
65.4

5960

+14.1
62.0
63.3
54.0
49.4
51.0
56.1
50.2
48.1
45.6
44.3
57.0
66.7
65.8
66.2
68.3
64.5

+16.9
68.8
70.4
69.4
68.8
67.3
€9.4
68.8
69.9
54.7
56.7
70.9
70.4
69.4
71.9
72.4

69.4

+16.9
69.2
66.7
67.9
70.9
64.5
65.8
70.4
70.0
51.9
54.4
66.7
67.5
65.8
61.6
59.5
66.2

+16.9
62.4
62.9
51.9
50.2
51.9
56.5
49.8
47.7
45.6
44.3
61.2
66.2
65.0
67.1
68.3
64.1

+19.7
69.4
69.4
69.9
68.8
67.8
69.9
69.9
54.2
56.2
59.2
70.9
69.9
69.4
72.4
71.9
69.9

+19.7
68.8
67.5
67.9
67.5
65.8
64.5
71.3
65.4
51.9
54.8
66.2
67.1
65.8
60.3
59.9
66.7

+19.7
6€3.3
62.4
49.4
51.5
51.9
56.1
49.8
47.7
45.1
44,7
63.3
66.2
65.0
67.1
68.3
63.7




Depth: 1004

€ Bearing + 0.0

0.0 57.4
22.5 46.0
45.0 20.7
67.5 19.0
90.0 35.0

y 112.5 2.7
g 135.0 50.6
157.5 44.7

. 180.0 44.3
P 202.5 42.6
= 225.0 42.6

& 247.5 45.1
B 270.0 62.0
- 292.5 60.3
g 315.0 61.6
= 337.5 63.7

< Depth: 1006

f searing + 0.0

0.0 52.7
22.5 43.5

45.0 26.3

67.5 17.2
©90.0 21.8

> 112.5 51.1

® 135.0 43.0
K 157.5 40.5
. 180.0 43.0
[ 202 .5 29.4
¥ 225.0 31.4
247.5 37.0

| 270.0 59.2

P 292.5 57.7

' 315.0 58.7

' Al337.5 59.2
' Depth: 1007

*}Bearing + 0.0

0.0 55.2
22.5 25.8
45.0 25.8
67.5 23.3
90.0 16.7
. 112.5 17.7
Rl 135.0 18.7
® 157.5 27.8
180.0 30.4

B 202.5 27.3

W 225.0 27.3
 247.5 17.7

2 270.0 37.5
i 292.5 56.7
" 315.0 56 .2
337.5 57.7

Tilt:

+ 2.8
57.0
43.9
20.2
21.9
38.8
53.2
49.8
44.7
43.5
42.6
41.3
52.3
62.4
60.3
62.0
62.9

Tilt:

+ 2.8
52.7
41.0
25.8
18.2
23.3
49.6
43.0
42.0
43.0
30.4
31.9
40.0
58.7
58.7
58.2
57.7

Tilt:

+ 2.8
53,2
25.8
25.8
21.8
16.7
17.7
19.2
31.4
29.9
27.3
23.8
20.3
37.5
56 .7
58.2
57.7

0

+ 5.6
57.0
38.0
20.2
22.4
44.3
54.0
48.5
45.1
42.6
42.6
40.5
51.9
62.9
60.7
62.0

62.4

37.5

Range: 100.0

+ 8.4
58.2
34.2
19.8
23.2
48.1
54.4
47.2
45.1
42.6
43.0
39.7
54.0
62.4
60.7

£n N
VheV

61.6
Range: 120.0

+ 8.4
53.7
34.9
18.7
17.2
48.6
46.1
42.5
43.0
41.0
30.4
32.9
56.7
58.2
59.7
58.7
54.7

Range: 120.0

+ 8.4
51.6
25.3
25.8
19.7
17.2
17.7
20.3
29.9
29.4
26.8
18.2
21.8
55.2
57.2
59.2
60.8

VO5:

+11.3
60.7
26.6
19.8
24.9
49.4
54.0
46.0
44.7
41.8
43.5
39.7
63.7
61.6

60.7
£2. 4

Ay

61.2
VOS:

+11.3
53.7
32.4
18.2
18.2
49.1
45.6
42.0
43.5
39.0
31.4
33.9
58.2
57.7
59.7
59.7
54.7

VOS:

+11.3
50.1
25.3
25.3
19.7
17.2
18.2
21.3
29.9
26.8
30.9
18.2
24.8
55.7
55.7
59.7
60.3

5960

+14.1
62.0
22.8
19.4
26.2
49.8
53.6
45.1
44.7
41.8
43.5
40.5
63.3
61.6
61.2
62.9
60.3

5961

+14.1
53.2
2%.9
17.2
18.7
50.1
44.6
41.5
44.0
37.0
31.4
33.9
58.2
57.2
60.8
60.3
54.7

5961

+14.1
28.4
25.3
24.8
i9.7
17.2
18.2
20.3
30.4
26.3
30.4
18.7
35.4
57.2
55.2
58.7
58.7

+16.9
61.2
21.9
19.4
27.4
51.0
h2.7
44.7
44.3
41.8
44.3
41.3
62.9
60.7
61.6
63.7
59.5

+16.9
50.6
28.9
17.2
20.3
53.2
43.5
40.5
44.0
32.9
31.4
34.9
58.2
57.7
60.3
59.7
52.2

+16.9
26.8
25.3
24.8
17.2
17.7
18.2
20.3
29.4
25.8
29.4
18.7
36.5
57.2
55.7
57.7
58.2

+19.7
50.6
21.5
19.0
30.4
52.3
51.9
44.3
44.3
42.2
43.9
43.0
61.6
60.7
61.6
63.7
58.6

+19.7
45.6
27.3
17.2
20.8
53.2
43.0
40.5
43.5
31.9
31.4
36.5
59.2
57.2
59.7
60.3
52.2

+19.7
26.3
25.8
24.3
16.7
17.7
18.2
23.8
30.9
25.8
27.3
19.2
37.0
56.7
55.7
57.7
56.7




i Bearing + 0.0

0.0
22.5
45.0
67.5
90.0
. 112.5
- 135.0

" 1b7.5
- 180.0
p 202.5
T 225.0
247.5
S 270.0

> 292.5
F- 315.0
.. 337.5

¢ Bearing

0.0
22.5
45.0
67.5
~90.0
f1112.5
E 135.0
= 157.5
L 180.0
g 202.5
# 225.0
R 247.5
| 270.0
B 292.5
- 315.0
. 337.5

0.0
22.5
45.0
67.5
- - 90.0

~112.5
. 135.0

¥ 157.5
| - 180.0

e 202.5
j 225.0
. 247.5
270.0
BE 292.5

® 315.0
337.5
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Tilt:

+ 2.8
20.3

18.2
13.2
14.7
23.8
18.2
17.2
13.7
18.2

22.3

21.8
22.8
11.1
18.7
27.3

20.3

Tilt:

+ 2.8

15.0
14.3
12.0
10.5

7.4

7.4
10.1
11.6
14.1
13.7
14.3

8.4

8.4
10.3
13.5
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Range: 120.0

+ 8.4
19.7
17.7
13.2
16.2
23.3
18.7
15.2
12.7
21.3
22.3
23.3
23.3
10.6
18.7
28.9
19.7

Range:

+ 8.4
14.8
14.1
il1.0
11.4

7.0
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11.0
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Operator:

Bond Company:

Bond No.:

Amount:

(_* C

FERRELLGAS LPG FACILITY

Ferrellgas Inc.

4 Date approved:

Travelers Casualty and Surety Co. of America

030 S 103626358 BCM

$25,000.00

8/01/96

Permits covered by this bond:

556 (Cavern O1)
557 (Cavern 02)
562 (Water well)
v 602 {Cavern 03)
603 (Cavern 04)
606 (Cavern 05)
607 (Cavern 06)
646 (Cavern 07)
647 (Cavern 08)
648 {Cavern 09}
671 {Cavern 10)
672 (Cavern 11)
- 776 {Cavern 12 -- not developed)
777 (Expired)
778* (Expired)

* Bond in Permit #778

¥




May 20, 1996

Memo to Ferreilgas files
From: Steve Rauzi S&

Re: Discussion of volume verification in May 17, 1996 Commission meeting
All of the Commissioners present agreed that the sonar method was the best
available technology to determine cavity shapes. They agreed that accepting
volumetric measurements would be appropriate as long as sonar

determinations could be waived in individual cases in appropriate situations.

TR




-

( (

State of Arizona

Arizona Geological Survey

416 W. Congress, Suite 100
Tucson, Arizona 85701

(520) 770-3500
Fife Symington Larry D. Fellows
Govemer : Director and Staie Geologist
May 1, 1996
Memo: Dale Thompson, Ferrcligas, Adamana 9 pages total
Fax #: 524-2635
From: {{/%Ste':e Rayzi, Oil & Gae Administrator
Re:

Volume verification surveys pursuant to A.A.C. R12-7-182(D)

I examined the sonar surveys on several of your storage welils after receiving the
three sonar surveys run in March 1996. My analysis indicates that sonar surveys do not
provide an exact picture of the shape and change of shape from survey to survey. On the
other hand, sonar surveys, even when run by different companies and tools, do provide

a good picture of the general shape and change in shape of a cavity as shown on the
attached Exhibits 3 through 8.

The increase then decrease in sonar-determined volume for cavitics 3 and 6 on
Exhibit 1 is of special concern to me. I’m not sure if the discrepancy is dye to running
sonar in open hole versus through-pipe, different compamies and tools, differences in tool
desiga or calculation parameters, or improved technology through time. One way to
verify sonmar-determined volumes would be to complement them with volumetric
measurements. The generally consistent cavity shape, change in shape, and rate of
maximum radius increase over the last 16 years shown by the sonar survey results on the
attached Exhibits 2 through 8 confirms the general integrity of the shape your caverns.

However, in light of the increase then decrease in sonar-determined volume 1n
cavities 3 and 6 shown on Exhibit 1, it would be beneficial and appropriate to
complement the sonar-determined volume verifications with volumetric measurements.
As a result, I plan to recommend that the Oil and Gas Conservation Commission accept
volumetric measurements and sonar surveys run on alternate five year cycles to provide
a more accurate tracking and verification of cavity volumes; alternatively, to accept
volumetric measurements annually complemented with sonar surveys at least every ten
years or whenever a cavity is reentered and worked over, starting a new ten-year cycle.

Please feel free to comment on any aspect my analysis or reasoning. Also, Ilook
forward to receiving your latest volumetric measurements pursuant to our discussion
before the Commission’s next meeting on May 17.

e e R o s A Al S
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April 24, 1996

To: - S_iteve Rauzi

From:

gulloits).

Dale Thompson
Ferrell North Ameica

Subject: Cavern Capacities

Cavern #1
Cavern #2

CGVQLJ.'; #4 |
Cavern #5
Cavemn #6
Cavern #7
(Cavern #R
Cavan #9
Cavemn #10

Adamana Hoso ® .0, Box 1824 & b

8,496,730
6,900,978

6,884,626
7,886,657
8,068,158
5,349,044
6,969,816

Steve, as of October 30, 1996 these dre the last known capacities on

all the Caverns at the Adamana Storage Facility. (Cupucilics are in

7368738
8,676,071

7,792,578
Cavern #11 10,601,992

If we can be of further assistance pleas vonlaul 08 at (520) 524-3220.

walt, Ariesna ¥8010 B GUL-02dr17 78
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Ferrellgas
April 9, 1996
I ")
) GO A
Steve L. Rauzi, Administrator ﬁ/& ]
Oil and Gas Program (9

5150 N. 16th St., Ste. Bi141
i Phoenix, Arizona 85016

Dear Steve,

After our discussion on March 11, 1996 about "volumetric measurement” of our storage
caverns I did some research.

Our past records on last known capacities indicate a more exact method of yearly cavern
measurement. Due to the fact that almost all of our caverns are filled and emptied on 2
yearly bagis, I feel this would be more accurate and more often a "yearly" measurement
program.

-

Considering the reasons stated above, I would like to request the Adamana Facility pexform

the volumetric measurement program on a yearly basis and sonar measurement method
every "ten years".

Steve,asyoucmseebyowpastsomrepmﬁanyhcmsehsizehasbeenveryminme
over the vears. With the acceptance of the commission, my plan would be to sonar any
cavern that had to be worked over; oti:erwise, all caverns would receive the sonar method

R on a "ten year” basis. All "volumetric measurement” information on our Adamana caverns
4 _\1 can be submifted to your office on a yearly or five and/or ten year basis whichever you and
the commission would prefer. '

Steve, please let me know what you think and how to resolve this matter. Thank you for
your time and consideration.

?Ef
E
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State of Arizona

Arizona Geological Survey
845 North Park Avenue, #100

Tucson, Arizona 85719
(602) 8824795
Larvy D. Fellows
Director and State Geologist

July 13, 1993

Ms. Brenda Davis, Mail Drop 3
Ferreligas

One Liberty Plaza

Liberty, Missouri 64068

Re: Ferrellgas wells in Arizona

Approval of blanket bond #U1665522, United Pacific Insurance Company
Release of bianket bond #40¢ GV 7009, St. Paul Fire and Marine Insurance Company

Dear Ms. Davis:

I have enclosed an approved copy of the referenced blanket bond #U1665522 effective
July 16, 1993, for all wells operated by Ferrellgas in Arizona.

This letter represents the Oil and Gas Conservation Commission’s approval to release
the referenced blanket bond #400 GV 7009 effective July 16, 1993.

Sincerely,

P | ."q a
¢ " /s
7T o T

Steven L. Rauzi
Qil & Gas Program Administrator

Enclosure

c Ms. Mary T. Flanigan, St. Paul Seaboard, Overland Park, Kansas
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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 Stazs Geologist
Tune 29, 1993
s :
i
i
Ms. Kathy Cordera Féx 92-676- 945 onc cqry o
Martin Insurance forel oirm M. 2 G2 @ 7120w .
P. O. Box 8418 -

Prairie Village, Kansas 66208-0418

Dear Ms. Cordera: ;

In response to your telephone call this moming, I have enclosed two
blank copies of the Oil and Gas Conservation Commission’s Performance
Bond. File two copies of the completed bond form to my attention at the
letterhead address.

Our records show that Ferrellgas currently has twelve storage wells and
one freshwater well under bond.

Let me know if I can be of further assistance.

Sincerely,
T > <
Sl (oo
Steven L. Rauzi
Oil & Gas Program Administrator
Enclosures
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State of Arizona
Arizona Geological Survey
845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795
Larry D, Fellews
Director and State Geologist
May 20, 1993
622

Ms. Mary T. Flanigan
Attorney-in-Fact

St. Paul Seaboard

P. O. Box 935

Overland Park, Kansas 66201-0935

Re:  Ferrellgas, Inc. blanket performance Bond No. 400 GV 7009
Dear Ms. Flanigan:

I received your certified letter No. P 105-228-862 requesting the St. Paul Fire and
Marine Insurance Company’s release from obligation under the: captioned bond because the

captioned bond is being replaced by United Pacific Insurance Company Bond #U1665502
effective June 25, 1993.

A.A.C. R12-7-103 requires a performance bond to remain in effect until (1) the wells
under the bond have been plugged and abandoned as approved by the Oil and Gas
Conservation Commission, or (2) the a new blanket bond is posted for the wells. I have not
received or approved a replacement bond for the captioned bo:id.

As a result, T cannot release St. Paul Fire and Marine Insurance Company’s obligation
under the captioned bond until the United Pacific Insurance Company Bond #U1665502 is
received by this office and approved. ’

Please let me know if I can be of further assistance in this matter.

Sincerely,

-, T o
o gl K ooy
Steven L. Rauzi

Oil & Gas Program Administrator

¢ Mr. Greg Greer, Ferrellgas, P.O: Box 4644, Houston, Texas 77216
Mr. Dale Thompson, Ferrellgas, P.O. Box 1024, Holbrook, Arizona 86025

P

e e e et ISR e T A S v




Mr. Date Thompson Page 2

ADAMANA VOLUME VERIFICATION SURVEYS
(all by the sonar method)

Permit ell Survey Date Survey Date
556. 1 4/79 3/92

557 4/79 2/89

2
602 3 4179 5/91
a4

603 4/80 3/92
606 5 3/89
607 6 4/80 5/91
646 7 4/80 5/91
647 8 4/80 3/92
648 9 4/80 3/92
671 10 4/79 ~ 3/89

872 : 11 - 3/89

May 11, 1992

Current Status
in compliance
In compliance
In compliance
In compiiance
In compliance
in compliance
In compliance
In compliance
in compﬁance
In compliance

In compliance

776 12 ~ CAVERN NOT DEVELOPED




=

Ferrellgas
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May 21, 1991 AZ OIL & GAS

CONSERVATION COMMISSION

AT T B Te B
Mr. Dan Brennan MAY 2 11551
Executive Director
0il & Gas Commission
State of Arizona
5150 N. 16TH ST.
Phoenix, Az 85016

Re: Sonaring of Ferrellgas Adamana, Arizona LPG Underground
Storage Wells #3, #6 & 47

Dear Mr. Brennan:

Pursuant to our conversation of May 21, I have ordered
the sonaring of Adamana Wells #3, #6 & #7 to commence as soon
as possible. This work will be scheduled in the next 30 to
60 days. We will inform your office in advance of the exact
date so that you can witness, if you so desire.

As discussed, wells §1, #4, #8 and #9 will be sonared at
the earliest possible time. As you know these wells are
currently active and we must wait for the .winter outhaul =
season before the product can be removed. This should be ,j* '
done by next February 28 :and we will schedule the sonar -
activity for these wells at -that time.m

If you have any questions please feel free to call me at

(713)876-=5515.
Bov

PRS-

Be Regards, ' qﬁ

( sre
/( : 3 6oz
g 603
Richard M. Gehring 6 607 -
manager 7 éve
orage peraclons . g
67
7 4

®c: Brad Mallory - Moab
Dale Thompson - Adamana

P.O. Box 4644, Houston, Texas 77210 '
16800 Greenspoint Park Drive » Suite 225 - South Afrium » Houston, Texas 77060 » Telephone: 713/874-9494
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0il and Gas Conservation Commission
STATE OF ARIZONA

3110 H. 19th AVENUE. SUITE 180
PHOEHMIX, ARIZONA 85015
PHOMNE: {02} 2555161

January 11, 1989

Mr. Glenn Mace

Ferrellgas

Granada Building, Suite 216
3316 East 32nd Street
Tulsa, OK 74135

bear Mr. Mace:

As we discussed during your visit yesterday, 0il and Gas
Conservation Commission Rule 12-7-181.1.i reguires that
"...a flare or other safety system shall be installed at or
near each brine pit..." BAs you know, the Ferrellgas
facility at Adamana does not have a flare installed at

present since the dismantling of the rusted-out older
system.

Thus it appears that your operation is not in compliance
with this rule. Therefore, it is necessary for Ferrellgas

to install such a device to come into compliance. PFailure to
comply would cause the Commission to invoke R12-7-181.1.1
which involves shutting down the operation.

You indicated that it will take some time to design,
fabricate, and install the flare system. We would hope that
this can be completed before the next scheduled inspection
of the facility which will be around the end of May 1989.

Although we did not specifically discuss this issue, Rule
12-7-181.1.i.v requires verification of the capacity of each
storage cavern every five years. This has not been
accomplished since 1979 and 1980. Thus your operation is
not in compliance with this rule. It will be necessary for
Ferrellgas to begin to verify these capacities very soon. I
realize this is the busy season, but as soon as activity
declines and caverns are shut in for a few days, the logs
can be run.

|

v o+ 2 e+ et s
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Mr. Glenn Mace January 11, 1989
Page 2

1 was thinking about the possible problem with liquid
propane in extremely cold weather. One way to solve the
problem is to include an oil-water separator in the flow
line From the caverns to the pits. A simple "drip" system

might work, or an actual oil-water separator such as is used at.

gas-~condensate wells. We sure don't want to burn up any pit
liners.

We will expect to hear from you regularly concerning your
progress in the matter of the flare and the sonar.

Ve;;/truly yours,
4 L
vl FEmm

alfiel J. Brennan
Executive Director




June 2, 1978

L Y. e B |
ML, 0L LATSOnN -

Williams. Lnergy Company
P.0. Box 3478

Mail Drop #33-1 .
Tulsa, Oklahoma 74101

Dear. Mr. Larsen:

During a visit yesterday to your LPG storage arvea at Ada-
mana, Mr. Sam Snyder informed me that you have Teplaced
Dan Nougherty as Manager of Storage Terminals.

The purpose of my visit to this terminal was to discuss our
pule 706. This rule was recently adopted by the Arizona
nil1 and Gas Conservation Commission at a public hearing.
Mr. Dougherty attended this iearing.

rule 706, as adopted, doesn't affect your storage terminal
as it now exists, except Sections € and 9, These scctions
primarily pertain to safety featurcs. The safety feature
of immediate concern to this commission is the installation
of a flare systenm.

This Commission does not intend to dictate or cven recon-
mend a particular design for this systen. We do retain the
right to approve the system that you select. The system
that Mr. Snyder has discussed with you is not acceptable to
the Commission.

We arc enclosing a copy of Rule 706, together with a copy
of the general rules and regulatioms of the Commission.

You will note that some of these general rules also pertain
to your operation.

This Commission has enjoyed a very pleasant working relation-
ship with Williams Energy and be assured that we want to
cooperate with you and your staff to the fullest extent.

Tt
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Mr. Bobh Larsen ‘
Williams Bnergy Company @
June 2, 1978 !
Page 2 )
Your nrompt attention to the installatien of the flare systen
will be much appreciated.
‘ Let us know if we can le of any help whatsoever. 1
Very truly yours, ;
| ' W, E. Allen

Director
Pnforcement Section

WEA/vD

Enc.

Ao SR R S8 BT H T
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March 28, 1978

Mr. Dan J, Dougherty

Manager of Storage Terminal
Willians Energy Company
P.0. Box 3478

Tulsa, Olklahonma 74101

Dear Dan:

Recent developments connected with the underground storage
of LPG in Arizona have caused this Commission to malke a
study of various safety devices which would tend to prevent
any accidents from occurring during the pumpnng of LPC into
a storage reservoir, It has heen concluded that a flare
system, properly 1n5ta11ed and operated in a proper manner,

would e the safest and most economlcal of all safety sys-
tens.

These conclusions make it mnecessary that this Commissién re-
quest all operators of LI'GC storage pro;ects within the State
to install a flare system at their respectﬂve storage sites
as quickly as possible. The Commission does not intend to
dictate to the operator the technical design of this systen,
but does retain the right to approve the qystem “selected,

Your full and early cooperation in the installation of such
a safety system is expected.

Very truly yours,

W. F. Allen
Director
Fnforcement Section

WEA/vE

i
i
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William E. Allen
Activity Report
October 8, 1975
Page 2

Williams Energy has completed their 9th well for LPG
storage at Adamana. Williams Energy had a

& bad primary
cenent job on their No. 8 well., I plan to check on the
repair of this cementing job tomorrow and then go on to
the Dineh-Bi-Keyah and check Kerr-McGee's PTOETESS On
their waterflood installations.




Energy has completed the drilling of 2 additional storage
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area and they have one permibt outstanding.




\ OFFLICE OF

} ®il and Gaz Conseroation Gommisnion

STATE OF ARIZONA

4515 NORTH 7TH AVE,
PHOENIX, ARIZONA 85013

PHONE: {602} 271-5161

January 20, 1975

Mr. R. J. Wiruth
Manager of Operations
Williams Energy Company
P. O, Box 3478

Tulsa, Oklahoma 74101

Re: Adamana Storage Project

-

You are aware that this office occasionally inspects all field opera-
tions including storage projects. We find your project at Adamana to
be in first class condition and your supervisor, Mr. Sam Snyder 1is

always most cooperative. It is indeed a pleasure to work with people
like Sam.

: Very truly yours,

4 W. E. Allen, Director '
f : :
4 Enforcement Section i

WEA/r1b
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¢ EAST FOURTH STREET
P. 0. BOX 3478
TULSA, OKLAHOMA 74101
PHOME: (918) 383-1711

January 2, 1975 DID:1:75

Mr. W. E. Allen

Director, Enforcement Section

0il and Gas Conservation Commission
State of Arizona

4515 North 7th Avenue

Phoenix, Arizona 85013

Dear Bill:

Attached are prints reflecting the well development history for the
Adamana underground storage. Please note that wells #1 and #2 had
no additional washing since last year repori, as 1974 washing act-
ivity was concentrated on the smaller new caverns. We have placed
LPG in all six wells to meet the 1974/1975 winter demand.

Upon depletion of LPG from wells three through six, it is our
iatent to initiate washing until resumption of storage in 1975.
Should the season not allow time to develop these wells to optimum
size, some washing may continue in 1976.

I wish to thank you for your assistance while 1 was stationed i=n
Arizona, and 1 look forward to working with you through my new
position in Tulsa.

a

Very truly yours,
WILLIAMS ENERGY COMPANY

G ) DTy

Dan J. Doughefty
Operations Department

DID:ak

o or e vavssanes comnes S

wILLAMS EncreY company 2
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WiLLIAMS ENERGY CoMPANY B

9 East Fourth Streat
P. 0. Box 3478
Tulsa, Oklakoma 74101
Phone: {918) 583-1711

January 2, 1974

RIW:3:74

Mr. W. E. Allen

Director, Enforcement Section

0il and Gas Conservation Commission
State of Arizona

4515 North Seventh Avenue

Phoenix, Arizona 85013

Dear Bill:

Attached are copies of drawings showing the well development
history for Adamana Underground Storage installation. You
will note that we have placed propane in all wells, eXcept
number three, and this well continued to wash during the fall
and winter of 1973. It is our intention that upon depletion
of propane from wells four thru six, we will again initiate

washing. It is our intent to take all six wells to 150,000
barrels.

In reviewing our schedule, it appears that obtaining this
goal in all wells prior to the resumption of storage in 1974
is optimistic. Therefore, some washing may continue in 1975,

I also wish to advise you that Williams Energy Company has
contracted with Fenix & Scisson of Tulsa, Oklahoma to conduct
sonar surveys.on some of the wells at Adamana. This engineering
work will commence during the month of March, and will provide
some structural information that we feel is necessary. Should
you desire to observe any of this work, please feel free to

stop by. Also, if we find any information that we feel may be
of interest to you, I will pass the same on.

Thank you for your assistance, and I lock forward to working
with you in 1974.

DRAWINGS.:OF ‘WELLS:+USED.
FOR .UNDERGROUND *STORAGE

ARE FILED.IN NO. 607A. WILLIAMS ENERGY COMPANY

I
vy 4

Manager of Operations

RJW:dh ‘ : ) RECEIVED

Very truly yours,

Enclbsufés ' s . ﬂff%_ é&C);L
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OFFICE QF

O and Gas Conservation Gonunission
STATE OF ARIZONA

1515 NORTH 7TH AVE.
PHOEMNIX, ARIZONA 85013

PHONE: (602) 271-53161

April 16, 1973

Mr. D. J. Doughtery
Williams Energy Company
P. 0. Box 35 '
Holbrook, Arizona 86025

RE: LPG STORAGE PROJECT

Dear Mr. Dougntery:

On a recent visit to your storage project at Adamana, it was noticed that at
times brine was allowed to flow directly from the well to the ground. This
brine or salt water then collected in a low spot just north of your fence
line and also just north of the railroad right of way. This is in viola-
tion of Rule 306 .and 307 of the Rules and Regulations of the 0i1 and Gas
Conservation Commission., This situation has been called to the attention

.of both Mr. Greer and Mr. Sam Snyder.

If at times it is necessary toc purge your wells in this manner, the brine
or salt water must be contained in a suitable vessel or pit that has been
prepared in such a manner that it is impervious to seepage.

Please instruct your employees to stop the practice of allowing the brines
or salt water to escape to the ground.

Should you have aﬁy questions regarding this matter, please feel free to
contact this office.

Very truly nggs,
o L' //( / -
o (lle—

W. E. Alien, Director
Enforcement Section

WEA/T1b

Enclosure
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(2  WILLIAMS ERcR6Y coMPanY )

9 EAST FOURTH STREET
P. O, BOX 3478
TULSA, OKLAHOMA 74101
PHONE: (918) 5831711

March 27, 1973

RIW:232:73

Mr. W, E. Alien

Director, Enforcement Section
Nil & Gas Conservation Commission
4515 North 7th Avenue

Phoenix, Arizona 85013

Dear Mr. Allen:

Enclosed you will find the completion reports and compensated
neutron logs for wells number 3, 4, 5, and 6. I trust that this

will complete the reporting requirements for these wells until
our washing report is due.

Our schedule calls for us to store propane in three of these wells
starting in August, even though they will not be completed. They

will be empty sometime in December, and washing will resume with
completion forecasted in May 1974.

Yours very truly,
ENERGY COMPANY

£ M

R. #, Wiruth
Manager of Operatioms

RIW:dh

Enclosures

RECEIVED
MAR 29 1473

0 & G CONS. CoMMm.
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March 5, 1973

Cta o mret i WA . -
rif & RUUSL O vu_.;uth

Williams Energy Company

‘P, 0. Box 3478

Tulsa, Oklshoma 74101

Re: Williams Energy Well Nos. 3; 4, 5, & 6
NW/NW Sec 8-T18N-R24E '

Apache Coumty '
Permit Nos.éﬁOZ} 603, 606 & 607
Dear Mr, Wiruth;

Since the samples for the above referenced wells have been delivered

to Four Corners Samplé Cut in Farmington, New Mexico, we are assuming
that these wells have been completad in so far as the drilling and
casing of the wells are concerned. Please refer to Rules 107, 108

& 109, of the Rules and Regulations of the Arizona Oil and Gas Comserva~

‘tion Commission and submit the necessary reportsj Form 25, on the cement-
~ing of the casing strings in these holes and Form 4, Completion Report.

At the time yoﬁfhave,eompléteﬁ anlézgiﬂg the reservoir for LPG Storage,

we will peed to be advised of the approximate capacity and shapes of
the storage areas. ' : B

Very truly yours,

W. E. Allen, Directo;'
Eanforcement Sectiomn

- WEA/x1lb
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November 13, 1972
Williams Energy Compsny 3
P; 0. Box 3478 |
“fulsa, Oklahoma 74101 :
‘Dear Mr. Wiruth: :
Since you are Bow operating in Arizona under the neme of Willjame
Energy Company, it will be necessary that you furnish this Commi- :
ssion with ait updated Organization Report. i
- -?ery truly yours, :
W. E. Allen, Director
Enforcement Sectiom

WeA/xlb : . , | o - i
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‘Hovember 13, 1972

" ‘Mr. Prank Cetscher =

Scottsdale, Arizona 85252

De#x; Mr. Getﬁcﬁers

The following pgmﬁs_:ﬁrg {ssued siﬁce‘ November 6, 1972,
Williams Energy Company Well o. 3

MH/¥W Sec- 8=-T18KORZ4E

‘Apache County,

Permit Mo.

w11'l,im Bnérgy Company Well No. &
NH/NW Sec 8~T18N=R24E |

~ Apache County

Permit No. 603

' Very truly yours,

W, E. Allen, Director

Enforcement Section

WEA/ELDL.

s Tl e ¥ el AT s €
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November 13, 1972

¥ra. Jo Ratcliff

Four Cornmers Sample Cut Association
P. 0. Box 899
Farmington, New Mexico 87401

Dear Mrs. Ratcliffé

The following permits were issued since November 6, 1972,

Williams Energy Company Well No. 3
HU/NW See 8-T1BN-R24E

Apache Counf

Permit No.{(502)

-,
Kl

Williams Energy Company Well No. 4
NW/IH Sec 8-TLiBN~R24E

Apache County

Permit No. 603

Very truly yours,

W, B, Allenp;Director
Enforcement Section

WEA/xlb
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' November 13, 1972

Mr. Robert ﬁiruth
‘Williams Energy Company

P. 0. Box 3478
Tulsa, Oklahoma 74101

Re: Willisms Energy Company Well No. 3 and &

NW/NW Sec B8-T18N-R24E

Apache Coumty

Permit Nos. 602 and 603
Dear Mr. Wiruth:
Eaclosed please find Receipt Nos: 2939 and 2940 coverlng the §25 filing
fee, a copy of your approved Applications for Permit to Drill and Permit
to Drill Heos. @ and 603,

Also enclosed are miscellaneous instruction sheats concerning samples and
other Commission requirements, ' '

Sincerely yours,

W. E, Allen, Director
Enforcement Section

WEA/x1b

Encs.

A iy e e
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wiLLIams Shery comranvlll

NATIONAL BAKK OF THLSA DUILDING
P.D. 80X 3478
TULSA, OKLAHOMA 73101
PHONE: (9!8) 583-1711

November 10, 1972

RIW:380:72

Mr. W. E. Allen

. Director, Enforcement Section
‘ 011 and Gas Conservation Commission
1 ; State of Arizona
K 4515 North 7th Avenue
Phoenix, Arizona 85013

Dear Mr. Allen:

Per your request of October 24, 1972, please find an executed Rider
advising that the Surety Bond Number 8047-02-65 has had the Principal

changed to Williams Energy Company. Also, the bond has been inecreased
Lo cover the Numbers 3 and 4 wells.

5 nature of the Obligee. Please obtain this signature and return the
i executed copy to me so I can forward to cur insurance company.

Should you need additional information to process our application,

i You will note that one copy of the Rider has a space for the sig- ; :
please advise.

Very truly yours,

WILLIAMS ENERGY COMPANY

Manager of Operations

—. 4 : RIW: - 7- . -:r::'_;'; ‘—7--_;-:.:. | . -'x

1 J , E :w RECEIVED . o |
: (a : Enclosures NOV 131972 - '

L e 0 & G CONS. COMM.

ONE OF THE WRLIAMS coms]l[ Ur eg-as'
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WILLIAMS SnERgy comeanvllly

NATIONAL Bank o TULSA Bu1Dins
2.0, a0 3478
TLigy

EREA, OELAMDA Ta10:
FHOXE - (erg: 583-1711

October 26, 1972

RIW:360G:72

Hr, W. E, Allen, Director
Enforcement Section

0il and Gas Conservation Commission
State of Arizona

4515 Norsy 7th Avenye

Phoenix,_Arizona 85013

Dear Mr. Allep:

approzimate date yqﬁk_will étar Decem) 1, 1972 for the #3 well,
and December 13,1972 for the #4 well,

coLr¥St that this informacsoeq will allow you to
applicationg, Should ¥ :

Very truly yours,

WILLIAMS ENERGY CoMPANY

57 J. Wiryth
HManager of Operations

RJ¥: sy

te:  Leroy Caldwe];
Dan Doygherry

e e .
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\V « wiLLiams sivercy companvll)
\} HATIONAL BANK OF TULSA BUILDING
P.O. BOX 1478
TULSA, OKLAHOMA 73101
PHONE : {918) 583-1711
October 26, 1972
RIW:360:72
§
:
Mr. W. E. Alien, Director
Buforecement Section :
0il and Gas Conservation Commission
State of Arizona
4515 North 7th Avenue
Phoenix, Arizona 85013
Dear My, Allen:
In accordance with my letter tO'ydu dated October 18, 1972, J. O.
Barnes Drilling Company, P. 0. Box 141, Casa Grande, Arizona, 85222,
has been selected to drill our #3 and #4 wells. This will change the
approximate date work will start on to December 1, 1972 for the #3 well, £
and December 13, 1972 for the #4 well.
1 trust that this information will allow you to complete our
applications. Should you have any questions, please contact m2.
" Very truly yours,
L WELIAM7NERGY COMPANY e
) J. Wiruth
e Manager of Operations i
o0 , o
i RIW:sw :T::_.~‘ |
;. cc: Leroy Caldwell s
& Dan Dougherty o T
: S , -
@ o ‘ | o D )
o RECEIVED SR N
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0 & G CONS. COMM.

ONE OF THE WILLIAMS coamss’l] . Uregas




Gctober 24, 1972

Mr. R, J. Wiruth :
Williems Energy Company !
P. O, Box 3478 i
Tulsa, Oklahoma 74101

T e

Re: Federal Insurance Company Bond No. 8047-02-65 - amount of §25,000 i

N )

Dear Mr. Wiruth:

The above referenced boand was issued to cover operations of The Suburban
Companies in the State of Arizopa, Your curremt Application to Drill
indicates. the operator to be the Williams Energy Company. In order for

the existing bond to coveéer these cperaticns, it will be necessary for the

bonding company to motify the Commission in writimg that this bond wiil
5 - also cover the operations conducted in the mname of Williams Energy Company.

{ This congsent of surety by the bonding compény_will need to indicate the name
of the operator, well name, and legal description of the wells.

_As quickly as this consemt of surety is received, the drilling permits will
i be issued,

‘Very truly yours,

W. E. Allen, Director
Enforcement Section
é‘ : WEA/riB

} cc - Marsh & Mclennau, Inc, : f s
g 1579 East 21st Street , ' c
\ Tulsa, Oklahoma 74114 . _ : o

C
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C WILLIAMS NERGY GOMPANﬂ’,

NATIONAL BANK OF TULSA BUILDIKG
F.0. BOX 3478
TULSA, OKLAHOMA 74101
PHONE: {918) 5B3-1711

October 18, 1972

RIW:324:72

Mr. W. E. Allen, Director
Enforcement Sectiomn

0il and Gas Conservation Commission
State of Arizona

4515 North 7th Avenue

Phoenix, Arizona 85013

Dear Mr. Allen:

Fnclosed are duplicate Applicatioms to Drill for the
#3 and #4 storage wells at our Adamana L.P. Terminal. Also
enclosed is a check for $50.00 covering the application fee
and a certified plat map showing the location of the wells
in relation to the existing facilities.

I trust that this will allow you to proceed with the
application. I will forward the name of the drilling con-
tractor upon completion of the selection process.

Very truly yours,

ZE;jijBMP

R. J/ wiruti
Manfgexr of Operations

WILL

T

RiWisw
Enclosures

cc: Leroy Caldwell RECElVED

0CT 241872
0 & G CONS. COMM.
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LEASE NO. wiiliams Energy Go. Fee

) U
LOCATION NW/NW sgc 8 Twp 18N RANGE 24E FOOTAGE 823,59 5 & 150 E of NW/corner

STATUS TOTAL
ELEV 3324.8Gpg 5313 KB  SPUD DATE L-3-73 COMP. DATE 5.@.;5 DEPTH 130

CONTRACTOR .

CASING SIZE DEPTH CEMENT LINER SIZE & DEPTH DRILLED BY ROTARY X
13 3/8" o.p, 136 150 sx DRILLED BY CABLE TOOL
9 5/8" 0.D, 923 300 sx - PRODICTIVE RESERVOIR

7 " 0.D. 938 None Solution stxing INITIAL PRODUCTION NA-storage well
O Ee——tage B iz = =

SOURCE
FORMATION TOPS DEPTHS L.L. E.L. REMARKS
Coconino 339 . X S _ample set from 160-980
Salt 898 X
ELECTRIC LOGS PERFORATED INTERVALS PROD. INTERVALS| SAMPLE L0G

: _ SAMPLE DESCRP.__ y

Comp, Neutron- _ SAMPLE NO. 1717
G.R., Caliper CORE ANALYSTS

DSTs one

REMARKS —This well used as a storage reservoir for LP Gag ' APP. TO PLUG ____

PLUGGING REP.
COMP. REPORT X

ety ittt

WATER WELL ACCEPTED BY

BOND GO, I 4.2 A b ’. '?"l,éBOND NO. TROG7=07-65 540“330 §3
41 -E- DATE = - 75— 8

BOND AMT, § 25,000 CANCELLED “3=2- 8% ORGANIZATION REPORT 11-21-72

FILING RECEIPT 9040 LOC. PLAT X WELL BOOK __ PLAT BOOK _y

APL NO, 02=-001-20179 DATE 1SSUED 131=13=72 DEDICATION NA Storage Well

PERMIT NUMBER gqg3

=

A,

A b s bt




. RECEIVED
J\ £
. b JUN 22 1982
WELL COMPLETION OR RECOMPLETION REPORT AnND WELL LOG
DESIGNATE TYPE OF COMPLETION: 0 & G CONS_ COMM!

New Wark- Plug Same Diffarent

wett KJ Over [ Deepen [_] Back [ Reservolr L | Reservoir [} on [ Gas [ orv 1

DESCRIPTION OF WELL AND LEASE

Operator Address

BUCKEYE GAS PRODUCTS CO. P.O. BOX 3478 TUISA, OK. 74101
Federal, State or Indian Lease Number or name of lessor if free lease Wall Number Field & Reservoir

BUCKEYE GAS PRODICTS CO. cd ADAMPNA, AZ.
Location County

223.59 ¥8IL, — 150.00 FWL . APACHE

Sec. TWP-Range or Block & Survey
SEC. 8, T-18N R-24E G. & S.R. B. & M,

Date spudded Date total depth reached Date completed, ready to Elevation Elevation of casing
produce {DF, BKB, RT or Gr.} hd. flange
1-3-73 1-19-73 1-23-73 5325  feat 5329  feet
Total depth P.B.T.D. Single, dual or triple completion? }£ this is a dual or triple completion,
furnish separate report for each com-
1120 SALT SOLUTION plation.
Producing interval (s} for this completion Rotary tools used {interval) Cable tools used {intervail
927 FT. TO 1103 G.L. TO T.D.
Was this well directionally drilled? Was directional survey made? Was copy of directional survey Date tiled
filed?
Type of electrical or other logs run fcheck logs filed with the commission)} Date filed
SFRE_OTHER SIDE

CASING RECORD

Casing (report all strings set in well — conductor, surface, intermediate, producing, eic.)

o mamna

-

A RSOt TR WA DL LALEE 1Y

VR dad” 2/, 5572

Purpnse Size hole drilled Size casing set Weight {Ib./it.} Depth set Sacks cement Amt. pulled
SURFACE 17% 13 3/8 4 S. 140 150
PROTECTION 12% 9 5/8 32.3 927 300
TNTERMEDIATE 12% 7 20 942 - gyz2 !
SOTTTION 12% 4% 9.5 3303~ /o062.58 " -
TUBING RECORD LINER RECORD
Size Depth set Packer set at Size Top Bottom Sacks cement craen (Tt}
in. ft. ft. in. ft. fr.
PERFORATION RECORD . ACID, SHOT, FRACTURE, CEMENT SQUEEZE RECORD
Number per ft. Size & type Depth tnterval Am't. & kind of material used Depth Intervai
{NITIAL PRODUCTION
Date of first praduction Producing method (indicate it flowing, gas 1ift or pumping—if purnping, show size & type of pump:]
Date of test Hrs, tested Choke size Oil prod. during test Gas prod. ﬁuring test Water prod. during test Oil gravity
bbls, MCF bbls. *AP1 {Corr)
Tubing pressure Casing pressure Cal'ted rate of Pro- | Oil Gas Water Gas-—oil ratio
duction per 24 hrs,
- bhls. MCF bbls.
Disposition of gas {state whether vented, used for fuel or sold):
CST‘IFICATE: 1, the undersigned, under the penalty of perjury, state that { am the ’lnA AA.. . of the
PP PP {cornpany), and that | am aughorized by saad company to make this raport; and that this

raport was preparec@’_der my supervision and direction and that the facts stated thereig Are true, currect and comp e o the best of mv knowledge

L - 2580

Data ngn%tu re

STATE OF ARIZONA
OlL & GAS CONSERVATION COMMISSION

G 3 Well Completion or Recompletion Report and Well Log
Permit No & Form No. 4 File One Copy
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DETAIL OF FORMATIONS PENETRATED

FORMATION TOFP BOTTOM DESCRIPTION®
SURFACE. S0IL 0 40 SAND
40 66 RED CILAY
66 150 CLAY AND SAND SHELLS
150 192 SNAD SHELLS AND CLAY
192 220 || SAND
220 246 SHALE
246 300 SANDY SHALE
COCONINO 300 794 COCONINO
794 818 SHALE
818 821 ANHYDRITE
821 824 SHALE
824 838 ANHYDRTITE
838 852 SHALF,
852 858 ANHYDRITE
858 865 SHALE
865 878 SALT
878 886 POTASH
886 389 - SALT
889 898 SANDY SHALE
898 1112 SALT
1112 1120 SHALE
0G5S RAN

GAMVMA RAY NEUTRON 10G

* Show ali important zones of porosity, detail of all cores, and sll drill-stem tests, including depth interval tested, cushion used, time tool open, flowing
and shut-in pressures, and recoveries.

INSTRUCTIDNS:

Attach drmers log or other acceptable log' of well,
This Wsil Completion or Recomplation re
thirty days after project completion.

Form No. 4

ok

E.and well log shall be_ﬁlgd with the State of Arizcna & Gas Conservation Commission ho_i‘_ i!gt”éﬁ;tl'n_ar:

L
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“WELL cowLnonmoh'mémmm' REPORT AJ’ WELL 10O
DESIONMATE TYPFA OF WNS

s nmnﬁmmumnmumnml

DISCRIPTION OF WELL AND LEASE

it e S s Y A R

Operator Addrags
| Williams Energy Company P. O, Box 3478 Tulsa, Oklahoma 74101
“Federz), State or Indian Letss Number or name of leisor if fee lease Well Number Fiaid & Rasetvoir '
Williams Energy Company 4 Unnamed
Location County
823,59' South & 150.00 East of N.W. Corner Apache
Ree. TWP-Range or Block k Survey
Sec. 8, T-—lB-—N R-24-E, G. & S.R.B. & M.
Duin spudded TDate total depth reached | Date complsted, ready to | Elevation i Eevation of oaslog
1/3/73 1/19/73 produes vy (OF, BED. BF o ) | ™ TPt
Total dopth P.BT.D. Singts, dual or triple completion? I is o dual o8 ) compistion.
1120" Salt Solution well Furmh i Ttk 7 ooon v
Pradastus intaren] fal for this sompletion Potary tools used (faterval) m toots wosd (interval)’
None ' to 1120°' NO
Was this wsll dirsctionally am.as‘ Was directional survey made? H:.‘nteowu directional warvey Dute Tled
NO ¥O N/A NSA
Duts fled

Typs of slevtrical cr other kogs run (chetk logs Alad with the commigsion)

With this repoyrt .. ’

_Compensated Neutron Log
_ CABERG RECORD
Casing (repeet il strings st In wall—oonductor, auriaos, Intermediate, producing, o)
DTEm | SebEneme | Spaoypge | wenpos | ppe s | Sugee | gy
Protection 12%" -9 5/8" 32.75 923" 300
Solution 125" T 20 538" Hung-uncefnented
Solution —— 4 1/2" 9.5 1099' Hung-uncemented
~ TUBING RECORD e LINER RECORD '
Bixs Dapth »el Packer oot at Sise TS Pottom Sacks oorndit Bereax {ft.)
in ft. ft. in ft. 1t
. PFERFORATION RECORD ACID, SHOT, FRACTURR, CEMERNT BQUEREN REBCORD
Number per ft.] Stsa & ype * Dapth Interval - Aw't. & Xind of material need Dopth Isterval

iy

DTIAL PRODUCTION

Dalte of first productioa
Y

Producing method {indloate §f flowiny, zus Lift or pumping—il pEmping, mﬂ.modm)

mmm:.mma md!rlhp!mtyumlm.mhmtlanm werenss
{company), and tmn-mmmwuumu-mmmﬂmu

Date of test | Hra. tested | Choke eise O Drod. durina teet | Gas prod. Guring temt | Water prod. duriag Sest | OR grevity
N/A N/A N/A N/A bhte. N/A Mcr | N/A wis. /A *API (Corm)
Tubing pressurs | Casing pressurs Cal'ied rats of Fro-| Oil Gas Water ) Ga—oll ratic
N/A N/A . | TURAEMA /s sua | N/A Mow | N/ we | N/A
Wmﬁsu(mmMIoulld,Mmrﬁldﬂm: '
N/A
Manager,.of, OPELALi0NG.ceuverive ol the

report waa prepared uade r-:nnnmanddm:uoamdtbﬂm frcte sated therete ary Lryg, corrwel and 1o the Seet of my EReviaden.
___3/21173 ///,9,,% |
Date ture . - o
_ RECETVED STATE OF ARIZONA -
L e 4 . OlL & GAS CONSERVATION QOMMISSION
/ Mat 2 Y 1973 Well Completion oF Reconipletion Fapoet and Wl Log.
603 o S ; s Fla Ova Copy N
Permit No. 0 & G CONS, COMM. _ Form ﬂot B :

e
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DETAR OF PORMATIONS PENETRATED

Pormation

Surface

Coconino

40

66

150

152

220

246

- 300

339

794

818

821

824 -}

838

852

858

865

878

886

889

898... 1

40
66
150
192
" 220
246

300

339

794

818
821

824

852

858

865

- 878

‘. 886

889

© 898

1112

838

Surface .Seil ‘h;;l;;v..'t'“

Sand

~ Anhydrite -

“salt-

Red Clay -
Clay and Sand Shells
Sand Shells and Clay ce e e

Sand ., -

Shale~ . T .. Tt

Shaley Sand -

Sandy Shale - Top Coconlno Zone . .. .

Sand ~ Top Coconino

' Anhydrite T T

Shale i;‘;?;?”:"; e
abydrite .t s

Shale

shale =~ . T

Salt

Potash I oL T

- Salt T e

. Sandy - Shile . - 7.

1112 1120 shate - ST

'ﬂuwulu-mn:n--c.-tnlldhdnn--uulnldnﬁih-suuui-nlnll.ﬂnhUHUIunqu-nnl:-l.u-udc-—u
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P.O. Drawer 3337, 700 S. Tucker, Farmington, New Mexico 87499
(505) 327-¢961 = 24-Hour Dispatch (505) 325-6892 « (505) a27-0416

PLEASE REMIT TO: BIG A WELL SERVICE

MARCH 24, 1997

TO: FERRELLGAS
P. 0. BOX 1024
HOLBROOK, AZ 86025

FOR: TO CHARGE YOU FOR WORKOVER OPERATIONS

DATE - WORKORDER# RIGTIME
03/21/97 67634 i1.0
. 03124197 67635 6.5
i7.5
RIG TIME 17.5 HOURS
CREW TRAVEL TIME 9.0 HOURS
PICK-UP 1 DAY
POWER TONGS 4 DAY
SPIDERS & SLIPS 1 DAY
ELEVATORS 1 DAY
PIPE DOPE 1 CAN
STATE PERMIT FEE 1 EACH
TOOLPUSHER/1 MA 1 DAY

BY PURCHASER.

SRR S TR RN

PEAPPPRRE®

INVOICE #: 14034
WELL: ADAMANA STG TRM #4
LOCATION: APACHE AZ
UNIT NO.: 17 T//U
OPERATOR: nckJames

: 34-ST-Y M
TRAVEL
TIME
45
45
80
129.00 $ 225750
74.00 666.00
74.00 74.00
125.00 125.00
30.00 - 30.00
30.00 30.00
42.50 4250
188.00 188.00
240.00 240.00
$ 3,653.00
ARIZONA NO TAX 0.00
$ 3,653.00
THANK YOU

S‘GNED‘MM:’—___

INTEREST CHARGED AT THE RATE OF 1.5% PER MONTH OR 18% PER ANNUM GN ACCOUNTS NOT PAID
WITHIN 30 DAYS. ALL COSTS AND REASONABLE ATTORNEY FEES FOR COLLECTION WiLL BE PAID

.1y
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COMPANY Lzocesi %

L
Tl

LEASE(- bomong Stomee TEeminal
WELL NUMBER__Z.

1

| BIG A STATE/COUNTY == Boachs
WELL SERVICE 67634 SEC. S R
P. 0. DRAWER 3337 r3an_

CARMINGTON. MM, 67499 onte__ L7 nwD owDd mnc.O  comeD
PHONE: (50503274061 30 o0 yr DAILY OPERATIONS DATE _Mer2l.Z7 Fri
FAOM TO

30— - A ro Y, Sepolied intry - f
g, 30 Drcre Lig from weell 2 ,a/ﬁ‘t LoT IiGg Cr/u,p.r;\j-, 10/64':: fona s
s

Lol n/r/auc,jnvr L PR 5 e, cﬁonj_ﬁ_gﬁ_@[ﬂjmww
PR AL 7 <0 -/"y.ér:/nc. Agu:/ 3 slfobler2zers on Z‘zfé'ﬂun_. Ll l ”)“—A, cleaocelizn |
cotlnri f‘cﬂizfc/a?.?f:r oy LE LA e A neyr fflb'e, n.:‘f -«,rpé)’ landecl
PP N aAn N r:tfny’a/nvr’r, /000 L7

A,‘Z@ fqurMWn rLCh c!/:-’aﬁda/pm /O{

&L a0V G 30 zz/,»é'c'/ ﬂf‘lbr Acursye éqc/ﬁ' Fo Forpm: h..ft’/?,

Tm/’.au_sr(gr etfur;qc.,op -~ q"c}p ol 2. 00
IG JREN- 81G |REN-
BA TaL COST A | TAL COST
1] PICKUP .. STRIPPER RUBBERS
- POWER TONGS /2500 SWAB CUPS SIZE TYPE
STRIPPER HEARD  RECTOR _ HYDRAULIC | ~2.c 0IL SAVER RUBBERS
3 COMPANION FLANGE . TONG DIES
B.0.P. SLIP SEGMENTS
CLOSING UNIT DIL SAVER BRASS
POWER SWIVEL USED O3 STO-BY [} = PIPEDOPE( / 1CANS %2 .50
PUMP & PIT
B HOSES {HIGH PRESS)  NUMBER { } DIESEL GALS.
PIPE RACKS EMPLOYEES TIME HOURS
CATWALK RIG TIME 4 £ /2 % 20 merhr s/ $/4/9, m%
SWAR TOOLS TRAVEL TIME & ¢ 74 20 oer f s~ G2
SWAB JARS OPR. N bk Tome s /S | 233,00
TONG HEADS 1%[0 1403 3403 4% DRK. AV Valencra /5
DEPTHOMETER - FH lernan Proc,. AN AR
SPIDER & SLIPS 103 1403 1%00 2 11600 FH. 6/ fbert Rernette /S
] 340 4wl 20 00 |FH
v ELEVATORS _ LYTDD 20,90
j STEEL LINE FOR B.OP. -
] BLOW LINE, STANDS & FLOW TEE OPR. SIGNATURE £
B.0.P. RAMS ADDITIONAL 240
MUD PIT ADDITIONAL TOOL PUSHER SIG. /"’f‘_\
STANDING VALVE ( ) DROPS
ROD STRIPPER HEAD _
y ROD FISHING TOOLS ACCEPTED BY:
SAND PUMP
PARAFFIN KNIFE 22.19.50
3.4

san juan repro Form 525-2
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COMPANY-EQ:[L[ gl LEASE( ’M L
' wELL NUMBER £
BlG A STATE/COUNTY 22 Hezehe
WELL SERVICE 6 Zaéé 5 SEC. 5 A
P. 0. DRAWER 3337 /-
O, DM, 87423 unir L7 wio owD mwc.D comrD
PHONE: (505) 3274961 34 g DAILY OPERATIONS DATE nard s 27 2080
T0
£
/2.9 Trgves 10/05_\ £O/‘m.’gq don fo Welds Sl 7 )
5730 : : arrorf S : i “ fe
Az s Fe?e W—m
BIG JREN- BIG |REN-
A | TAL _ cosT A _lTAL FonglHicel cost \
Y17 PICKUP 7420 STRiPPER RUBBERS ]
POWER TONGS SWAB CUPS SIZE TYPE
STRIPPER HEAD _ RECTOR  HYDRAULIC 0iL SAVER RUBBERS
COMPANION FLANGE TONG DIES
i B.0.P. SLIP SEGMENTS
CLOSING UNIT (1L SAVER BRASS
POWER SWIVEL USED O3 STO-BY O | PiPE DOPE { ) CANS
PUMP & PIT
HOSES [HIGH PRESS) NUMBER ) DIESEL GALS.
PIPE_ RACKS EMPLOYEES TIME HOURS
= CATWALK RIG TIME /2 R0 ez rAr £ va. 8537 22
! ,‘%\ SWAB TOOLS TRAVEL TIME 24 0o _p€rsfir &9V
P SWAB JARS OPR. P2 £ SF oo /[ 133300
Do TONG HEADS 140 1%00) 350 4%0) DRK. /2as1of M icrides /L
4 ¥ DEPTHOMETER FH. 2% non . )1
: 1 SPIDER & SLIPS 1"01 1%03 140 2 W160) FH. 292 T 11
: 1 - 303 4400 EH.
1 ELEVATORS __ LYTED 3403
| 1 STEEL LINE FORB.OP. -
. BLOW LINE, STANDS & FLOW TEE OPR. SIGNATURE —
: 8.0.P. RAMS ADDITIONAL 240]
. & ] MUD PIT ADDITIONAL TOO! PUSHER - /’/—‘\
L STANDING YALVE { ) DROPS
S AOD STRIPPER HEAD
, ROD FISHING TOOLS ACCEPTED BY:
SAND PUMP
. TOTAL DAILY COST
PARAEFIN KNIFE 5/2?2 £0\

san juan repro Form 525-2
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9 EAST FOURTH STREET
P. 0. BOX 3478
TULSA, OKLAHOMA 74101
PHONE: {918} 583-1711

January 2, 1975 DID:1:75

Mr. W. E. Allen

Director, Enforcement Section

0il and Gas Conservation Commission
State of Arizona

4515 North 7th Avenue

Phoenix, Arizona 85013

Dear Bill:

Attached are prints reflecting the well development history for the
Adamana underground storage. FPlease note that wells #1 and #2 had
no additional washing since last year report, as 1974 washing act~
ivity was concentrated on the smaller new caverns. We have placed
LPG in all six wells to meet the 1974/1975 winter demand.

Upon depletion of LPG from wells three through six, it is ogur
intent to initiate washing until resumption of storage in 1975.
Should the season not allow time to develop these wells to optimum
gize, some washing may continue in 1976.

I wish to thank you for your assistance while I was staticned in
Arizona, and I look forward to working with you through my new
position in Tulsa.

Very truly yours,

WILLIAMS ENERGY COMPANY

B § Do

Dan J. Dougherty
Operations Department

DID:ak

R ||
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3-1-73 \3&/ L
. Samples .on_the following wells have been received.

Williams Energy Co, #3 - #4 - #5 - #6 . %
Sec.8-18N-24E ' '
Apache C, Arix.
Pgrmit # 602=603-606-607 |
. ffi;jf/f RECEIVED

. - - : Mas Lo 187G
QFour Corners Sample Cut

! ’ 0 & G CONS. COMM..

LA -
i
i
B .- ,.-""' ) .
O
L L .
t t - . '
‘ :




January 17, 1973

. Mamn to File: Williams Enerpgy Company Well No. 3

NW/NW Sec 8-T18N-R24E
Apache County, Permit 602

Williams Energy Company Well No. &
NW/NW Séc 8-TL8N-R24E

Apache Coﬂgﬁy\\
Permit No[ 603
N

Memo from J. Bannister

Williawms Energy Company of Oklahoma called today and. advised that theix

two abovege wells will be completeu this ‘weekend. They have decided to
drill at least two more wells to create another cavern. 1t is their

' intention to move the rig from 550". Paper work will be submltted as

soon as the survey has beem made. T- granted them verbal permission to
move the rig.

Jpfrib

R T EON L R N P

8 AL b Ve e T

1 B et T e

§ o
e %




-

APPLICATION FOR PERMIT TO DRiLL OR RE-ENTER

APPLICATION TO DRILL XX RE-ENTER OLD WELL )

Williams Energy Company

NAME OF COMPANY OR OQPERATOR

P. 0. Box 3478 Tulsa Oklahoma 74 /0!
Address Clty State
Inknown at the time of Application
Drilling Contractor
Address o -
DESCRIPTION OF WELL AND LEASE

Federal, Stite or Indian Lease Number, or if 1ee icase, name of fessur Well b Denantion ygroundy

. . H 6 1

Williams Energy Gompany 4 } 5324.8

Nearest distance from proposed location

Distance {rom proposed location to nearest drilling,
{0 property or lease line:

completed or applied-—for weH on the same lease:

150 fect 600"

feet

Number of acres in leaxe: Number of wells on lease. including this weil,
completed in or drilling to this reservoir:

114 : 4
I{ lease, purchased with one or more Name Address
wells drilled, irom whom purchased:
N/A - L
tiog {zive fogta Liag lines) Seaction—township—range or block and survey Dedicaticn 1Comply with Rale 105)

54 M8 U B TR TTOE M RASE of N.W.! * E v o

{ornet iSec B, T-18-N. R24E G & S.RB & M
Field and reservoir (1 wildcat, so state) | connty

a . | Apache
Distanee, in miles, and direction from nhearest town or post office
| . 16 piles West to Holbrock, Arizoma

Proposed depth: ‘l Rotaryv or cable tools ! Approx. date wark will start

1100° ; Rotary | November 15, 1972
Bond Status 5 Organization Reporl Filiqg Fee of $2500
Amount. lontite X Or attachad Attached X
U3, .

Request that Commission grant an exception to Rule 105 describing minimum

distances since these wells are a part of a propane storage cavern complex
in a salt strata.

CERTIFICATE: 1. the undersigned, under the penally of perjury. siatc that I am the C2S of the

o / - ‘ ompEny], and thal I am authorized by said company to make this report: and that this
report was prepared under my su ision and Mrectigh and that the facts stated therein are tr ect an mplete to the best of my knowledge.

RECEIVED

OCT 2472 Wy

Penmit Number: @O 3 _ -
_Approval Date: J/""/g i 7,42/

+

Avproved By {. /{)g ‘)C ,@,d/“—/

Notice: Before sending in this form be sure that you have glven

all information requested. Much unnezcessary correspond-
ence will thes be aveided.

STATE OF ARIZONA
OIL & GAS CONSERVATION COMMISSION
Application to Dl or Re-cnler

File Two Copjes

Form No. 3

iComplcte Reverse Side)
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S ra e e

1. Operator shall outline the dedicated acreage for both o0il and gas wells on the plat.

e

2. A registered professional engineer or land sairveyor registered in the State of
show on the plat the location of the well and certify this information in the space provided.

3. All distances shown on the plat must be from the outer boundaries of the Section.
4. Is the Operator the only owner in the dedicated acreage outlined on the plat below?

5. If the answer to question four is “no,” have the interests of all the owners been consolidated by communitization agreement or

otherwise? YES

NO.

. If answer is “yes,” Type of Consolidation

Arizona or approved by the Commission shall

YES._ X __NO

6. Tf the answer to question four is “no.” list all the owners and their respective interests below:

Owner

Land Description

. CERTIFICATION

I hereby certify that the informa-
tion above is true and complete to
the best of my knowledge and

helief. o S

Name

Position

‘}company

Date

|
| i
I : :
o o s e et et ot g e —-——-----—--—---—--—-—---—-+ e
!
1
| g
!
|
}
1
I

1 hereby certify that the well loca- -

tion shown on the plat was plotted
from field notes of actual surveys

made by me or under my super-
vision, and that the same is true and
correct to the best of my knowledge
and belief.

850" Top to Bott@

|
|
| Date Surveyed
]
N Repgistered Professional Engineer
i and/or Land Surveyor
|
] : ) .
o355 G0 000 1320 1050 1080 2310 ze40 2000 1500 1000 500 o |CertificateNo.
"PROPOSED CASING PROGRAM
Size of Casing Weight -| Grade & Type Top Bottom Cementing Bepths Sacks Cement
13 3/8" 48 H~40 G.L.| 150" Top to Bottom
9 5/8" 3z2.3 G.L.
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' To:

PERMIT TO DRILL

This constitutes the permission and authority from the

OiL AND GAS CONSERVATION COMMISSION,
STATE OF ARIZONA,

{OPERATOR)
to drill a well to be known as
 WILLIAMS EWERGY COMPANY WELL NO. &
AWELL NAME)
ocated.__ © 23,59 South & 150.00 Eest of N.W. Coruer
Secfion_L_.;Township ‘188 Range 248 -Apache Couniy, Arizona.
The MA (LPG STORAGE WELL) . of said

Section, Tow"ns'hip and Range is dedicaied to this welt.

' ~anGaid well is to be drilled subsianhally as outlined in-the- attached Application and must be dniled

in full compliance with all applicable laws, statutes, rules and regulahons of the State of Ar:zona

" Hovember

_1972

' lssued fhis__la_t_h,;day of

PRIOR TO BEING ALLOWED TO PRODUCE THIS ‘WELL

YOU 'MUST BE IN FuLL
co
105, SECTION A 1hsn 6 & (SiMPLI.—\a\CE WITH RULE

TO THE FRODUCY 1D 3. rig .,

mui N2 603

RECEIPT NO. 2940
APT NO. 02-001-20179

‘ OII. AND GAS gNS TION COMMISSION

Byr

c G) WiTH LESPECT

- ExEéth TIVE szcna'n\m

State of Arizona

0il & Gas Conservation Commission

Permit to Drill

FORM NO. 27
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DIGITAL SURVEYS, INC.

SONAR SURVEY

Ferreligas
WELL NO. 4
MARCH 18,1992

ADAMANA, ARIZONA

CUSTOMER REP.:
SONAR OPERATOR:
HOIST OPERATOR:

JOB NO.:
PERMANENT DATUM:
ZERO POINT:
CASING DIA.:
CASING DEPTH:

"INTERMEDIATE DPIA.:
INTERMEDIATE DEPTH:

TUBING DIA.:
TUBING DEPTH:

TOTAL DEPTH:
GAGE T.D.:
SONAR T.D.:

REMARKS:

MR. THOMPSON
BOR POLLOCK

252
B8.H.F.
B.H.F.
7.0"
943’

4-5.|
ouT

N/A
ouT

1008°
1008’
1007’

DIGITAL SURVEY3S, INC. 10700 CORPORATE DR. STE.100 STAFFORD, TX 77477
TELEPHORE (713)Z40-6777 FAX (713)240-6129

4

= e S
d e - o e RN




DEPTH
feet meters

g50 289.5
952 290.1
954 290.7
956 291.3
a58 291.9
960 292.6
962 293.2
964 293.8
966 2%4.4
968 295.0
970 295.6
972 296.2
974 296.8
976 297.4
978 298.0
-980 298.7

982 299.3
984 299.9
986 300.5

90 301.7
992 302.3
994 302.9

996 303.5

2 998 304.1
1000 304.8
1002 305.4

g 1004 306.0

M 1005 306.3

306.6

=2 1006

1007

ggs 301.1

"306.9

INCR
ft2

134776
38218
40751
42354
42538
41864
40547
39537
40594
A2462
443186
46230
ATI68
47670
46848
43710
39628
35871
32970
30259
27385
25017
22303
19843
17478
14587
11271
6364
1558
492
45

TOTAL
ft2

134776
172994
213745
256099
298638
- 340502
381049
420586
461181
503644
547960
594191

S om SR EREN
O 1 QU

689029
735878
779589
819217
855088
888058
918317
945703
970721
993024

1012867

1030345

1044933

1056205

1062569
1064128
1064620
1064665

VOLUME REPORT

INCR
m?

3816.8
1082.3
1154.0
1199.4
1204.6
1185.5
1148.2
11192.6
1149.6
1202.5
1255.0
1309.2
1238.7
1350.0
1326.7
1237.8
1122.2
1015.8
933.7
856.9
775.5
708.4
631.6
561.9
A494.9
413.1
319.1%
180.2
44 .1
13.9
1.2

sy AT A DR TR R PRI

N e A B T By L3 < L racd ] e A - T

A _;”S_EZ' T

SRR
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TOTAL

3816
4899
6053
7252
8457
9643
10791
11910
13060
14263
15518
16827

. 18163

19513
20840
22077
23200
24216
25149
26006
26782
27490
28122
28684
29179
29592
29911
30091
30136

30150

3c151

INCR
bbls

24003.6
6806.6
7267.7
7543.2
7576.0
7455.9
7221.4
7041.5
7229.7
7562.4
7892.6
8233.5
8400.6

8490.0

8343.6
7784.7
7057 .17
6388.6
5871.9
5389.1
4877.2
4455.5
3972.1
3534.0
3112.8
2597.9
2007.3
1133.4
277.4
87.6
8.0

TOTAL
bbls

24003
30810
38067
45611
53187
60643
67864
74906
82136
A9698
97591
105825
114226
122716
131059
138844
145902
152291
158163
163552
168429
172885
176857
180391
183504
186102
188110
189243
189521
189608
183616
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MAJOR COMPASS RADII

Depth & Radii in feet

DEPTH TILT N NE E SE s

950 90 47 .1 85.9 85.5 88.0
952 - 90 59.5 85.9 81.4 86.8 = 94.0 87.2 69.7 50.5
a54 90 71.8 87.2 80.6 85.2 94.8 84.2 88.4 59.0
956 90 76.3 a3.8 80.3 78.9 91.4 83.5 87.2 67.2
968 90 75.7 78.8 80.6 81.2 89.9 88.4 90.2 77.4
960 a0 73.3 17.2 74.4 77.0 82.3 89.3 90.2 73.3
962 90 72.0 83.1 72.1 76.9 81.6 89.5 78.4 70.1
964 90 71.6 -81.9 69.7 73.7 88.4 86.7 a3.1 70.4
- 966 90 89.9 90.1 71.2 71.4 B2.7 85.9 85.2 70.6
968 90 '93.8 7.4 37C.8 76.5 85.0 83.8 92.5 74.2
970 90 95.7 80.4 70.8 83.1 91.9 85.0 92.7 92.5
972 20 94.4 80.1 79.9 84.4 94.8 88.4 85.9 89.3
974 90 87.2 86.1 85.0 81.9 g5.1 88.7 87.4 715.5
976 90 88.2 87.0 96.3 79.5 91.4 94.0 89.9 86.3
978 90 78.7 85.2 96.8 76.7 86.5 89.1 90.6 81.0
980 90 69.3 77.6 33.6 73.8 85.9 87.6 84.6 82.9
982 90 66.9 81.4 88.0 72.0 83.3 83.5 715.2 77.0
984 90 66.5 69.9 81.2 68.8 77.4 78.2 76.1 72.1
986 90 64.0 73.5 8.7 66.1 77.2 77.4 70.8 69.7
988 20 61.4 59.1 76.1 68.6 1.2 72.3 67.1 63.7
990 90 56.3 62.7 69.5 59.7 68.9 71.2 66.1 62.7
992 30 55.6 58.6 68.6 57.6 65.2 67.6 60.8 59.7
994 90 50.7 50.7 63.7 8§3.5 61.8 61.2 57.4 55.6
996 90 49.9 52.5 59.0 50.5 59.3 58.6 57.1 54.8
998 a0 48.6 48.2 55.2 46.3 48.2 54.0 50.8 50.3
1000 90 42.4 44 .2 46.3 40.9 45.2 49.9 47 .1 48.6
1002 90 38.7 39.2 36.9 36.9 34.3 44 .4 38.0 39.9
1004 90 35.4 26.0 4.9 6.4 11.6 23.7 33.3  32.6
{005 90 9.8 6.7 5.4 4.7 8.4 19.4 33.9 31.2 e e
1006 90 " 6.3 5.1 4.2 3.2 4.7 4.6 3.6 3.8 ' -
1007 S0 3.4 3.1 2.9 1.4 2.9 3.0 2.6 3.1




SIRCCEARE

Depth & Radii in feet

DEPTH

960
360
960
960
960
960
960
960

. 960
960
960
960
960
960
960
960
960
960
960

TILY

00

- 05

10
15
20
25
30
35

A0
45
50
55
60
65
70
75
80
85
a0

N

18.4
i8.4
18.6
i8.6
18.8
19.4
19.7
22.0
23.1
24.0
27.1
30.1
30.1
34.6
39.3
47.5
55.4
74.0
73.3

E"‘wspfﬂﬂmwwm'ﬂ svnm-mmwwmu MWW@M;‘?

MAJOR COMPASS RADII
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LR

Radii

AZ

0
45
90

in feet

DEPTH:

47 .
a5,
85.
88.
95.
90.
53.
42 .

WO~

DEPTH:

59.5
85.9
81.4
86.8
94.0
87.2
69.7
50.5

DEPTH:

71.8
a7.
BO.
85.
94.
84.
B88.

5 DEGREE RADII REPORT

TILT: 90

52.4
87.8
82.9
86.1
95.3
88.7
46.1
39.3

52.5
87.2
80.6
91.4
29.1
87.6
49.5
39.2

TILT: 90

58.8
87.6
82.9
86.3
96.5
a7.6
62.7
48.8

77.4

88.0
78.6
86.7
96.3
87.0
79.1
58.4

TILT: 90

78.6
81.2
79.1
86.5
95.7
83.5
77.4
69.1

75.9
84.4
79.9
75.9
93.1
83.6
82.3
73.5

77.2
87.0
79.7
87.8
97.0
88.7
59.5
51.86

TILY: 90

81.2
81.0
78.17
89.5
95.5
85.0
78.2
56.9

79.1
76.9
78.2
89.3
92.1
83.5
76.7
69.5

TILT: 90

77.4
84.8
80.8
77.6
91.7
81.6
82.5
71.8

degrees

60. 70.3
84. 86.1
a82. 83.8
97.0
99.1
17.0
43.9
41.0

degresas

7. 81.0
86. 85.3
79. 80.1
89, 92.9
96. 98.9
88. 88.9
53. 53.3
52.4 50.8

degrees

81.2 81.4
85.9 82.5
79.1 81.2
94.4 95.1
95.1 97.2
85.9 88.7
64.4 58.0
56.7 58.0

degrees

81.4 79.1
9.7 80.4
78.6 81.8
80.2 9t.7
92.3 93.4
83.5 90.6
72.0 71.6
72.9 71.6

degrees

77.2
82.5
79.9
82.1
91.6
82.5
81.8
71.8

S e
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TG

AZ

0
45
90

135
180
225
270
315

45

90
135
180
225
270
315

AZ

45

20
135
180
225
270
315

AZ

A5

90
135
180
. 225
I R 270
. 315

AZ

45

90
1356
180
225
270
315

Radii in feet

DEPTH:

73.3
77.2
74.4
77.0
3
3

DEPTH:

71.8
81.8
69.7
73.7
88.4
86.7
83.1
70.4

DEPTH:

89.9
90.1
71.2
71.4
82.7
85.9
85.2
70.6

DEPTH:

03.8
77.4
70.8
79.5
85.0
83.8
92.5
74.2

960 ft

73.5
80.1
75.2
79.1
92.3
90.8
89.3
71.2

962 ft

74.0
82.%
72.0
72.9
86.3
88.2
78.4
70.4

964 ft

72.9
81.2
70.3
68.2
85.5
85.9
78.1
69.7

966 Tt

92.9
82.3
70.6
74.2
79.3
85.9
80.8
69.3

g68 ft

92.9
74.6
71.0
83.1
86.5
87.4
87.4
77.4

TILT: 90
75.2 76.1
83.6 86.1
81.6 83.3
.18.9 73.1
91.4 87.6
87.4 81.8
88.9 az2.1
70.8 70.8

TILT: 90
76.3 77.4
82.9 B2.5
75.4 74.6
69.9 74.0
83.8 g4.2
82.3 82.1
78.4 80.6
67.8 72.7

FTILT: 90
74.4 75.5
80.8 717.4
71.0 72.1
71.8 82.5%
81.2 83.5
87.8 93.8
78.4 78.2
68.8 67.6

TILT: 90
893.6 94.2
80.4 78.4
71.0 69.5
81.2 2.3
89.9 Bg.4
90.6 94.4
78.2 78.0
69.¢2 68.0

TILT: 90
93.1 0.8
71.8 71.0
73.8 76.2
79.3 g2.7
B86.5 84.8
91.4 90.6
a5.0 81.2
g2.5 82.3

5 DEGREE RADII REPORT

iy

degrees

76.1 76.9
gz.3 78.9
83.6 83.5
77.8 85.3
85.7 85.5
g2.1 82.5
78.6 79.7
69.5 69.1

degrees

79.9 82.3
8.6 74.4
76.1 78.2
83.8 g4.4
84.4 85.0
1.9 89.1
80.8 79.5
74.8 73.1
degrees

76.1 79.9
74.0 71.6
T4.4 74.4
84.0 84.6
84.4 83.5
93.3 91.4
80.8 80.3
71.8 74.2
dagrees

54,2 93.1
72.3 70.1
71.8 73.7
g83.8 84.0
81.8 84.8
92.7 92.1
80.6 80.4
70.8 12.17
degrees

94.2 88.4
70.1 70.8
75.7 79.1
87.8 87.4
84.6 g4.4
87.8 87.6
80.8 77.6
81.0 83.1
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78.6
79.1
83.8
86.5
89.1
85.3
83.5
75.4

83.5
73.5
78.4
82.5
86.1
89.9
79.3
72.3

77.6
71.8
75.2
g2.9
82.1
as8.7
78.7
73.1

93.4
70.6
75.9
85.2
82.1
88.9
78.4
73.7

8C.4
70.8
79.5
90.4
83.1
92.5
77.8
8g9.1

79.3 78.0
73.5 72.0
82.7 a0.8
83.8 81.4
87.8 86.5
89.5 88.9
80.6 17.0
74.2 73.3

84.6 84.0
70.6 71.4
78.4 77.8
81.9 89.5
88.4 88.5
85.3 80.1
75.4 71.6
72.1 73.8
85.3 96. 1
72.0 89.5
77.2 77.2
80.1 83.3
82.1 85.9
88.7 88.4
76.3 73.5
71.0 71.4 o
95.9 Q4.2
70.1 69.9
17.4 73.8
85.0 85.3
84.4 83.6
85.5 89.9
77.2 74.6 -
71.8 91.6

78.9 78.7
70.8 9.5
80.4 78.4
91.4 88.4 .
84.4 83.6
88.7 90.8
- 68.9 69.7
93.8  93.4

AT AR T TR R Ty e e
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5 DEGREE RADII REPORT

Radii in feetl

AZ DEPTH: 970 ft TILT: 90 degrees

0 95.7 93.6 91.9 86.3 87.6 86.3 85.5 80.1 78.1
45 80.4 79.3 76.7 74.8 72.3 71.6 71.8 74.6 72.3
90 - 70.8 76.1 75.17 77.6 76.5 79.8 80.8 80.3 81.8

i
9
0

135 83. 82.9 84.4 88.2 90.1 90.2 91.9 89.7 91.0
180 91. 95.3 96.8 88.0 a7.8 84.4 84.4 84.8 82.3
225 85. 87.2 90.6 88.4 80.1 77.8 g88.9 86.1 90.6
270 92.7 91.9 92.3 951.4 91.4 90.1 88.4 85.9 93.1
315 92.5 88.5 g2.1 75.0 78.17 78.6 94.0 95.3 93.6

AZ DEPTH: 972 ft TILT: 90 degrees

0 94.4 90.1 85.3 85.9 86.3 85.5 85.7 85.% a1.8
45 80.1 78.6 80.6 76.3 15.5 72.5 72.3 75.2 17.2
90 79.9 77.2 78.7 78.6 78.4 81.0 80.8 86.1 85.2

135 84.4 82.3 84.8 88.0 89.3 87.8 91.4 93.6 95.0
180 94.8 98.5 97.6 97.0 95.1 101.0 88.5 89.7 82.1
225 88.4 89.9 88.5 87.2 90.6 898.7 87.6 80.1 87.8
270 85.9 a1.7 91.4 91.17 90.6 80.8 83.8 82.7 85.9
315 89.3 93.4 93.6 91.4 76.9 77.0 74.8 95.5 94.0

AZ DEPTH: 974 ft TILT: 90 degrees

0 87.2 86.8 82.9 84.4 86.1 85.56 82.5 87.0 87.4
45 86.1 81.6 81.0 79.3 78.4 82.5 79.7 81.2 79.1
80 85.0 87.0 91.4 90.6 85.9 85.0 82.3 80.8 80.1

135 81.9 83.1 84.96 83.6 88.4 88.4 91.2 91.9 93.6
180 95.1 96.3 94.4 95.1 96.8 98.5 98.3 93.3 87.4
225 88.7 88.4 90.8 89.1 a7.8 87.6 87.4 87.6 89.7
270 87.4 88.2 89.7 87.4 86.5 85.7 85.7 85.3 75.9
315 75.5 73.1 75.5 89.7 93.6 95.9 93.8 88.0 87.2

AZ DEPTH: 976 ft TILT: 90 degrees

0 88.2 82.9 83.1 81.9 80.6 83.1 84.2 85.2 87.0
45 87.0 87.2 88.4 86.7 81.6 83.5 86.1 97.8 95.3
a0 96.3 94.4 92.9 91.2 88.5 87.6 85.9 82.3 81.9

1356 79.5 79.5 79.3 80.4 83.1 85.5 87.4 89.9 9t.6
180 91.4 91.7 92.9 93.8 93.8 93.1 91.9 95.5 95.1

225 94.0 91.4 94.8 91.9 88.7 88.0 87.6 88.2 88.7
210 89.9 89.5 88.7 88.4 86.3 80.1 80.8 82.%5 82.5
315 86.3 85.56 76.1 75.5 74.0 75.7 88.2 88.7 88.2
AZ DEPTH: 978 ft TILT: 90 degrees

.7 78.2 77.4 78.9 74.8 77.0 79.9 81.4 84.2
45 85.2 86.5 88.0 88.9 89.5 93.1 91.9 g5.3 100.2
a0 96.8 92.3 88.4 86.3 83.6 82.3 80.8 79.1 76.3

135 76.7 71.8 16.3 79.1 B2.7 82.9 86.7 86.7 87.6

180 86.5 86.8 89.1 85.2 88.7 91.4 91.0 . 88.7 91.6

225 89.1 92.9 89.3 94.0 90.4 87.6 89.3 84.8 88.9

270 90.6 88.7 86.1 86.8 88.9 85.2 82.5 83.1 85.2

315 81.0 80.3 78.6 73.3 81.8 83.3 83.6 82.3 80.3




5 DEGREE RADII REPORT

Radii in feet

AZ DEPTH: 980 ft TILT: 90 degrees

0 69.3 72.7 69.5 69.1 15.9 72.1 73.3 76.3 77.2
45 77.86 81.4 84.0 84.2 84.6 89.58 88.5 90.4 91.4
90 - 93.6 93.8 89.9 87.4 85.9 B4.6 84.0 78.9 74.2
135 73.8 73.8 74.0 77.2 16.17 80.6 79.1 84.8 84.4
180 85.9 84.4 84.8 85.17 82.7 g3.8 82.1 84.2 88.0
225 87.6 85.5 84.4 83.8 79.9 85.7 74.8 91.9 83.5
270 84.6 81.4 86.8 81.2 80.6 77.8 74.0 16.2 B4.2
315 82.9 77.4 81.0 80.6 80.8 82.9 73.7 71.8 73.7

AZ DEPTH: 982 ft TILT: 90 degrees

om
LE

.9 69.3 67.6 66.3 70.1 7i.0 73.5 78.8
45 81.4 80.1 82.3 82.1 85.2 84.6 85.7 30.4
30 88.0 85.5 85.2 81.9 81.2 75.9 73.1 71.6
135 72.0 71.0 71.4 71.0 72.9 76.1 77.0 84.4
3
5

180 83. 81.9 80.8 85.2 81.6 80.1 80.3 80.4 77.2
225 83. g2.5 -81.8 79.7 16.1 79.5 80.1 78.17 76.1
270 75.2 15.17 75.4 75.2 72.1 72.0 71.0 73.3 77.8
3156 7.0 81.0 69.9 71.0 69.3 68.0 69.7 70.6 70.1

AZ DEPTH: 984 ftL TILT: 90 degrees

0 66.5 65.0 65.0 64.4 64.8 64.6 67.6 68.4 59.5

45 69.9 72.9 16.3 78.0 78.¢2 78.3 83.3 83.5 81.0
90 81.2 80.6 81.9 78.9 77.2 74.0 70.4 68.2 68.0
135 68.8 67.4 68.2 69.5 68.9 68.6 70.4 73.1 74.8
180 77.4 79.3 79.56 78.9 80.1 77.4 77.8 79.3 78.6
225 - 78.2 76.1 80.4 81.2 79.1 78.4 75.2 74.8 72.3
270 76.1 75.7 72.7 72.3 69.9 70.1 69.7 67.6 69.1

6 71.2 71.2 68.9 70.4 67.1 65.7 66.9

315 72.1 71.

AZ DEPTH: 986 ft TILT: 90 degrees
0 64.0 62.0 62.9 61.2 62.5 65.5 67.6 72.3 72.9
45 73.5 74.0 74.8 715.4 76.9 76.5 79.1 78.7 78.6
g0 78.7 78.2 76.1 T4.2 71.2 68.4 65.4 65.5 65.5
1356 66.1 67.4 67.6 68.8 70.3 74.0 73.7 74.2 74.6
180 77.2 76.3 76.7 74.8 73.7 74 .8 74 .4 5.2 16.7
225 17.4 74.8 75.0 74.2 72.3 71.6 69.3 6§9.3 70.4
270 70.8 72.3 71.4 68.4 67.1 66.5 68.9 67.1 68.8
315 69.7 67.8 67.6 67.4 64.6 65.0 65.4 63.9 64.4

AZ DEPTH: 988 ft TILT: 90 degrees
0 61.4 59.17 59.0 59.7 B9.5 58.0 58.0 7.6 58.4
A5 59 .1 62.0 61.6 65.7 67.4 70.4 72.5 3.5 73.8
90 76.1 15.5 73.8 74.2 76.2 74.2 73.7 69.7 69.9
136 58.6 64.0 63.7 63.9 63.1 65.4 63.9 65.5 68.4
180 71.2 72.5 71.2 73.56 73.8 72.1 73.3 70.3 70.3
225 72.3 71.4 72.5 73.5 73.8 72.7 71.8 68.6 70.6
210 67.1 67.8 69.1 68.6 65.56 63.3 64.2 63.9 64.8

315 63.7 63.1 63.3 64.4 66.1 86.5 64.4 61.8 62.0
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5 DEGREE RADII REPORT

Radii in feet

AZ DEPTH:

)] 56.3 . 55.7
45 62. . 65.7
a0 - 69. . 69.1

59. . 59.9
68. . 69.9
1. . 69.1
66. 64.2
62. . 62.3

TILY: 90

52.4
61.4
66.7
57.4
68.2
63.9
63.9
6560.56

TILT: 90

49.0
51.6
65.7
54.4
62.2
58.0
61.2
56.5

TILT: 90

46.3
65.7
58.8
47.6
58.0
59.0
54.0
54.4

TILT: 90

44 .1
50.5
54.0
44.6
49.9
51.4
50.1
51.2

‘655.4

67.2
67.1
61.4
70.4
70.6
63.1
63.3

52.9
62.9
65.7
57.3
68.0
58.0
63.3
59.9

49.1
57.6
62.9
53.5
62.9
63.1
60.5
57.3

47 .6
57.3
57 .1
52.4
58.8
55.7
54.0
54.4

44.2
52.9
54.0
44.2
51.4
49.9
51.2
50.3

TILT: 90 degrees

58.0 59.1
68.0 71.2
65. 64.6
62. 60.6
69. 69.5
66. 66.9
60. 58.0
63. 62.2

degrees

54.6 56.2
61.2 65.0
65.7 63.1
59.0 58.2
69.3 69.3
56.9 64.4
63.5 60.8
59.3 60.8

degrees

49.5 49.3
58.0 60.8
63.9 61.2
52.0 52.0
60.6 60.6
62.5 60.1
59.3 59.0
56.9 54.2

degrees

47.06 46.7
58.0 60.1
58.8 55.7
54.8 54.0
58.8 59.0
55.4 56.3
55.6 53.7
53.3 52.4

degrees

45.8 44.8
54.4 §5.9
51.6 50.5
45,2 44.8
51.6 §5.4
52.2 52.7
51.2 49.9
50.1 50.1
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AZ

0
45
90

135
180
225
270
315

AZ

45

90
135
180
225
270
315

AZ

45

90
135
180
225
270
3156

AZ

45
90
135
180
P 225
I B 270

. 315

AZ

45

90
135
180
225
270
315

radii in feet

DEPTH:

42 .4
44 .2
46.3
9
2

v
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1006

1000 ft

42.7
46.7
50.7
42.6
46 .1
52.4
47.6
A5.8

1002 ft

35.2
37.5
36.1
36.1
35.0
36.3
39.3
39.2

1004 ft

OO W

.

W o
Owouw

ot ow—~OoW

pWWOR OO

NN = O~NRENO

-h

TILT: 90

40.5 40.1
46.1 46.5
48.8 49.0
42.0 39.5
46.7 47.5
47.6 42 .9
48.2 46.5
47.8 47 .3

TILT: 90

35.0 36.3
40.9 44 .2
39.2 38.4
33.5 32.9
36.7 37.8
38.8 36.3
40.1 40.7
40.9 42.9

TILT: 90

5] 33.1
0 21.1
9 5.0
.5 7.5
8 14.1
3 27.17
35.6 33.1
37.1 35.6

TILT: 90
9.2 8.4
8.2 8.4
5.4 5.2
4.7 4.7
10.3 1i0.9
24.2 25.4

33.7 30.5
30.7 32.0

TILT: 90
6.0 5.2
4.8 4.6
4.1 3.9
3.0 3.1
5.6 5.5
7.8 7.8
3.2 3.2
4.0 4.1

5 DEGREE RADII REPORT

degrees

41.8 42 .4

49.7 55.0
48.0 47.3
41.2 43 .1
52.4 48.2
42.9 45.9
42.9 44.2
47 .1 46.9

degrees

36.3 37.8
44 .1 41.0

39.0 37.3
33.1 34.3
41.8 42 .2
38.8 38.4
40.9 39.2
42.7 42 .0
degrees
33.1 33.1
i5.2 12.2
5.2 5.2
6.5 9.4
20.7 20.9
30.7 31.6

degrees

7.9 6.9
8.4 7.7
5.0 4.9
4.3 4.7
11.3 13.0
29.5 31.4
30.9 33.1

degrees
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43.56
50.3
42.2
44 .4
48.8
43.3
46.1
44.6
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30519613
33122233

60509012
33122333 . :

4nuv.nuo.|1.0
33113333 23

611.80011.

33.]1..3333

71061.1.10
33213333

g0 degrees

41851181

-
-

33213323

TILY

31859170

5 DEGREE RADII REPORT
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Radii in feet

AZ

0
45
a0

DEPTH:

18.
18.
18.
18.
18.
18.
18.
18.4

DEPTH:

18.4
18.
18.
18.
18.
i8.
18.
18.
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5 DEGREE RADII REPORT

TILT: 00

18.4
18.4
18.6
i8.6
18.4
18.4
18.2
18.4

18.4
18.6
i8.8
18.8
18.8
18.4
18.2
i8.4

18.6
18.8
19.2
19.0
19.0
18.6
18.4
18.4

i8.8
19.4
19.7
19.17
19.6
19.0
18.8
18.6

19.2
19.9
20.1
20.1
19.9
19.2
18.8
18.8

18.4
18.4
18.5
18.6
18.4
18.2
18.2
18.4

TILT: 056

18.4
18.6
18.8
i8.8
18.8
18.4
18.2
18.4

TILT: 10

18.6
19.0
19.2
19.0
19.0
18.6
18.4
i8.4

TILT: 15

18.8
19.6
19.7
19.7
19.6
18.8
18.8
18.6

TILT: 20

19.2
19.9
20.1
20.1
19.7
19.2
19.0
18.8

degrees

18.4 18.4
18.4 18.4
18.6 18.6
18.6 18.6
18.4 18.4
18.2 18.2
18.2 16.2
iB.4 18.4

degrees

18.4 18.4
18.6 18.6
18.8 18.8
i8.8 18.8
18.6 18.6
18.4 18.4
18.2 18.2
18.4 18.4

degrees

18.6 i8.6
19.0 19.0
19.0 19.0
19.0 19.0
19.0 18.0
18.6 18.4
18.4 18.4
18.4 18.4

degrees

19,
19.
19,
19.
19.
18.
18.
18.

dTEEUNO RO

degrees

19.4 19.4
19.9 19.9
20.1 20.1
20.1 20.1
19.7 19.7
19.2 19.2
18.8 18.8
18.8 18.8

19.4
20.1
20.1
20.1
19.6
19.2
19.0
18.8




Radii in feet

AZ

0
45
90

1356
180
225
2710
315

AZ

45
90
136
180
225
270

AZ

45

90
135
180
225
270
315

AZ

45

90
1356
180
225
270
315

AZ

45

a0
135
180
225
270
315

DEPTH:

19.4
20.7
20.9
20.7
20.7
19.9
19.2
19.4

DEPTH:

19.7
21.3
21.8
21.8
21.4
21.1
201
19.9

DEPTH:

22.0
22.8
24.
24.
24.
22.
22.
21.

rODO=®

DEPTH:

23.1
24.5
26.7
26.3
26.3
24.5
23.1
22.6

DEPTH:

24.6
27.1
29.2
29.2
28.8
26.9
25.0
24.3

960 ft

19.
20.
20.
20.
20.
19.
19.
19.

RPROWLOWWO~NE

960 ft

19.7
21.4
21.8
21.8
21.6
20.9
19.6
19.9

960 ft

21.6
22.9
25.0
24.3
24.5
22.8
21.6
21.4

960 ft

22.9
24.8
26.5
26.2
26.3
24.3
22.6
22.9

960 ft

24.8
27.5
29.2
29.5
29.0
26.5
24.5
24 .1

PNy
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5 DEGREE RADII REPORT

TILT: 25

19.6 19.6
20.7 20.9
21.1 20.9
20.9 21.1
20.5 20.5
19.7 19.7
18.8 19.2
19.2 19.4

TILT: 30

19.7 19.9
21.4 21.4
21.8 21.8
22.0 21.8
21.6 21.6
20.9 20.9
19.7 19.6
19.9 19.9

TILT: 35

21.8 21.8
23.3 23.5
25.4 25.2
24.3 24.3
24.5 24.5

"22.6 22.4

21.4 21.1
21.4 21.6

TILT: 40

23.1 23 .1
25.2 25.6
26.3 26.3
26.2 26.7

25.8 25.4
23.9 23.9
22.4 22.4
22.6 22.8
TILT: 45
25.0 25.2
27.8 28.6
29.5 29.4
29.4 29.0
29.0 28.0
26.2 26.0
24.3 24.3
24.3 24.3

[ R

degrees

19.9 20.1
20.9 20.9
20.9 20.7

20.9 20.9
20.3 20.1
19.6 19.6
19.2 19.4
19.4 19.4
degrees

20.1 20.5

27.4 21.8
22.0 21.8
21.8 22.0
21.4 21.3
20.7 20.5
19.7 19.7
19.9 19.9

degrees

22.0 22.2
24.5 25.2
25.2 24.3
24.6 25.4
23.9 23.5
22.4 22.4
21.3 21.3
21.3 21.4

degrees

22.3 23.3
26.0 26.7
26.7 26.5
26.5 26.3
25.0 24.8
23.9  23.9
22.8 22.6

22.4 22.6
degrees

25.2 25.4
29.0 29.4
28.8 29.9

29.2 29.2

28.6 27.8
26.2 26.0
24.5 24.5

24.1 24.3

20.7
22.0
21.8
21.8

21.1

20.5

19.7
19.4

22.2
24.8
24.5
24.8
23.3
22.2
21.4
21.4

23.7
26.7
26.3
27.1
24.5
23.3
22.6
22.6

26.0
29.0
30.3
29.5
27.17
25.4
24.5
24.5

2i.i
21.8
21.8
21.8
21.1
20.5
i8.7
19.7

22.4
24.5
24.3
24.5
22.8
22.0
21.3
21.3

24 .1
26.5
26.3
26.9
24.5
23.1
22.6
22.8

26.0
29.2
29.5
29.4
27.3
25.4
24.5
24.5

Mimt DT samenTe o o
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21.
20.9
20.3
i9.6
19.7

22.4
24.6
24.8
24.8
22.6
22.0
21.4
21.8

24.5
26.3
26.9
26.3
24.5
22.9
22.8
22.8

26.3
29.2
29.7
29.2
27.1
25.4
24 .1
24.5




5 DEGREE RADII REPORT

Radii in feet

AZ DEPTH: TILT: 50 degrees

0 27.
45 30.
80 - 32.

32.
32.
29.
27.
26.

27.3 27.8 28.4 28.8
31.4 31.8 31.8 32.17
33.5 32.6 32.6 32.7
32.6 33.1 32.7 32.7
31.6 32.2 32.2 31.4
29.2 29.0 28.4 28.4
27.3 26.7 26.9 26.7
26.7 26.9 26.9 27.5

G =~ = B

DEPTH: TILY: 55 degrees

30.1 30.7 31.4 32.0 32.7
35.0 35.6 36.3 36.7 37.3
36.9 37.17 37.5 37.8 37.7
37.1 . 37.3 37.1 37.1 36.9
37.5 . 36.9 35.8 36.7 35.6
33.3 . 33.3 32.9 32.4 31.6
30.7 . 29.7 298.8 29.4 29.4
29.5 . 29.2 29.2 29.0 29.2

DEPTH: TILT: 60 degrees

30.
33.
36.
37.
37.
34.
30.
29.

30.5 31.2 32.0 32.4
35.0 35.0 35.8 36.5
37.3 37.3 38.6 37.8
37 .1 36.5 36.7 36.9
37.7 37.1 36.7 36.0
33.5 331 32.2 31.4
30.5 29.9 29.9 29.7
28.2 29.0 29.0 29.2

WO =W

DEPTH: TILT: 65 degrees

34.
38.
43.
46,
43.
41.
36.
34.

.25.0 35.8 36.5 36.3
40.3 41.2 42.2  42.9
44.2 A4.6 44.8 44.2
45.8 A46.3 45.8 44.4
43.3 44.6 43,3 43.3
40.3 38.2 38.6 37.7
35.0 34.6 34.3  33.7
34.3 33.5 32.9 33.1

O RO ~N—NOROD

TILT: 70 degrees

41.2 42.6 42.
48.6 50.5 50.
51.0 50.3 51.
50.5 52.0

51.8 50.56

45.0 45.4

40.5 39.5

38.0
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AZ

0
45
0

135
180
225
270
315

AZ

45

90
135
180
225
270
315

AZ

45

90
135
180
225
270
315

AZ

45

20
135
180
225
270
315
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rRadii in feet

DEPTH:

47.
53.
62,
91.
98.
61.
50.
44,

CD-*(D--I!‘O‘D-—*U"

DEPTH:

55,
68.
78.
93.
103.
15.
61.
50.

Moy~ NN

DEPTH:

74.
87.
80.
83.
96.
84.
81.
62.

DEPTH:

73.3
77.2
74.4
77.0
82.3
89.3
90.2
73.3

AN A= OND

960 ft

47.
556.
64.
91.
S8.
61.
48.
45,

oW O R~

w0
(=]
Q
-+
ct

56.
63.
80O.
95.
100.
76.
58.
50.

U sRDWW

960 ft

75.8
88.5
80.8
84.0
96.5
85.5
74.4
63.1

960 ft

73.
80.
75.
79.
92.
90.
89.
71.
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5 DEGREE RADII REPORT

TILT: 75
48.2 48.0
56.5 58.6
64.4 62.9
90.2 89.9

100.0 99 .1
58.8 58.2
A7.5 47 .3
44 .2 43.9

TILT: &C
58.2 60.5
71.8 72.3
81.2 86.3
96.7 97.2

106.3 103.1
72.0 68.8
56.7 54.8
51.8 52.0

TILT: 85
77.8 78.9
85.3 86.7
81.8 78.9
85.7 86.3
96.3 96.8
85.7 89.3
70.6 69.9
64.2 64.8

TILT: 90
75.2 76.1
83.6 86.1
81.6 83.3
78.9 73.7
91.4 87.6
-87.4 81.8
88.9 82.1
7G.8 70.8

degrees

48.2 49,
59.1 62.
67.2 87.
91.0 a1i.
99.7 99.
55.9 55.
47.5 47.
44 .6 45.
degrees

63.1 61.
74.0 71.
87.6 91.
99.3 101.
102.5 100.
65.4 66.
52.9 53.
52.0 K2.
degrees

79.3 81.
86.1 80.
79.7 80.
90.8 91,
99.3 99.
88.9 B89,
68.9 68.
66.3 68.
degrees

76.1 76.
g2.3 78.
83.6 83.
77.8 85.
85.7 85.
82.7 B2.
78.6 79.
69.5 69.
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50.5
63.5
88.9
92.7
98.7
53.5
46.5
45.4

62.2
71.8
g2.3
102.5
100.4
65.7
53.7
52.5

g2.5
82.3
83.8
94.8
96.3
89.3
65.7
66.9

78.6
79.1
83.8
86.5
89. 1
85.3
83.5
75.4

P R R

50.3
64.0
88.4
96.8
81.6
51.4
46.3
45.8

65.9
76.5
93.3
103.1
94.6
66.1
52.2
53.3

81.8
81.9
81.6
96.1
93.6
85.9
65.2
68.0

79.3
73.5
82.7
83.8
87.8
89.5
80.6
74.2

53.3
65.7
89.9
99.5
64.8
51.8
45.4
45.6

65.5
81.4
95.9
101.6
76.3
61.6
51.6
55.9

87.%2
81.4
87.4
96.1
88.5
80.8
64.6
©73.8

78.0
72.0
80.8
81.4
86.5
88.9
17.0
73.3




RADIUS
ft

a5.7
94.0
94.4
93.4
93.6
93.6
93.8
94.4
94.0
91.0
a4.2
94.0
33.4
92.7
92.7
93.4
85.0
95.5
96.3
95.1
96. 1
94.8
90.6
89.7
88.4
88.7
88.4
88.7
8a.2
90.8
88.9
88.5
88.7
90.2
90.6
93.1
91.9
92.1
91.9
95.7
97.8
97.2
98.5
101.9
96.3

iy

MAXIMUM HORIZONTAL RADIX

DEPTH
ft

970
970
970
966
968
966
966

258
966
966
966
966
966
966
966
966
966
966
966
964
964
964
966
966
976
950
950
976
954
976
978
978
978

978 -

978
978
978
978
978
976
976
976
978
978
976

AZM
deg

90

92
94
96
98
100
102
104
106
108
110
112
114
116
118
120
122
124
126
128
130
132
134
136
138
140
142
144
146
148
150
1562
154
156
158
160
162
164
166
168
170
172
174
176
178

RADIUS

ft

96.8
96.8
94 .4
94 .4
93.4
92.9
92.1
91.2
91.2
88.9
a8.5
88.0
87.6
87.6
86.7
85.9
85.3
84.2
88.9
86.7
89.7
89.5
a8.7
87.2
88.7
87.8
89.3
86.3
87.2
g1.4
91.4
90.1
94.2
94.8
94.8
97.0
96.5
96.8
98.2
96.8
96.8
85.7
96.5
95.5
95.9

DEPTH

ft

978
976
976
976
976
976
976
976
8o
976
976
976
976
976
976
976
976
960
972
950
950
950
950
950
950
950
950
952
954
950
950
950
954
954
954
950
950
950
950
950
950
950
872
950
950

f?




AZHM
deg

180
i82
184
186
188
190
192
194
196
198
200
202
204
206
208
210
212
214
216
218
220
222
224
226
228
230
232
234
236
238
240
242
244
246
248
250
252
254
256
258
260
262
264
266
268

RADIUS

ft

95.9
96.7
29.7
97.6
100.2
99.3
98.9
39.7
98.7
100.8
100.6
99.5
100.4
10%.7
99.7
99.1
98.9
98.5
95.9
ak.1
95.1
96.8
5.0
93.1
91.9
2.9
92.7
96.5
93.3
93.8
94.4
94.2
94.0
92.7
92.3
92.1
91.6
92.9
92.9
92.9
91.9
90.2
90.2
93.4
92.9

axjmum radius :
Bn Azmuth deg =

PR Tt i T Ty (A v e

MAXTMUM HORIZONTAL RADII

DEPTH

ft

950
972
972
970
972
950
950

-

Jau
950
950
950
950
972
972
972
950
950
350
950
976
976
976
976
976
978
978
968
976
976
966
966
964
964
964
964
966
956
956
968
968

980

956
956
970
970

AZM
deg

270
272
274
276
278
280
282
284
286
288
290
292
294
296
298
300
302
304
306
308
310
312
314
316
318
320
322
324
326
azg
330
332
334
336
338
340
342
344
346
348
350
352
354
3566
358

B LR

RADIUS

ft

92.7
92.5
91.4
92.9
92.9
92.3
92.7
91.9
91.7
91.7
91.4
91.7
90.6
89.5
88.4
88.4
88.4
B6.1
86.1
92.1
93.1
92.1
93.3
91.7
93.3
93.4
94.2
94.0
93.3
88.5
91.4
91.2

- 92.7

94.8
94.6
95.9
95.7
95.7
96.1
96.5
a5.5
97.0
94.2
94.0

- 95.7

R ) 3:-:”:_5? x W .7:;111:‘%“&.?&.{.,5_,“.':_‘.2 g

DEPTH

ft

a70
968
970
972
970
370
972
972
972
972
970
970
370
970
970
970
970
974
970
970
870
970
970
970
972
972
972
972
972
972
972
972
974
974
974
974
974
a74
970
970
972
972
972
972
970
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pIGITAL SURUEYS. INC.

0 n3s18,92
g84.1 63.1 42.0 21.0 0 53 .0 42.0 63.1 g4.1
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DI!;iITﬁL SURUEYS , INC.

View Tilt z 0 03-/18/92
a4a.1 63.1 A2.0 21.0 0 21.0 42.0 63.1 g4.1
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DI?ITHL SURUEYS , IHNC.

03,s18/92

Uiew Tilt z 0
ga.1 63.1 42.G 21 .0 (1] 21.0 42.0 63.1 84.1




DIGITAL SURUEYS . INMC.
03,103192 21.0 42.0 63.1 g84.1

z 70
84.1 63.1 42.0 21.0
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DPIGITAL SURUEYS , INC.
7

G g3s18s92
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DIGITAL SURUVEYS, INC.

Darslers9s2
o 21.0 42.0 63.1 84 .1

UView Tilt H T0
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DI !;.il TAL SURUEYS. INC.

View Filt z 4] 03,718,922
84.1 63.1 42.0 21.0 0 21.0 42.0 632.1 84.1




DIGITAL SURUVEYS, INC.

03/18/,92
(1) 21.0 42.0 63.1

70
a8a.1 63.% 42.0 21.0
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DIGITAL SURVEYS , INC.
03,18s92
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110
g4 .1 63.1 42.0 23.0
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DIGITAL SURUEYS., INC.

03,18/,92
0 21.0 42.0 £3.1 84.1

View Tilt : 110
64a.1 63.1 42.60 21.0
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DIGITAL SUHL&EYS. INC.
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View Tilt z 110
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DPIGITAL SURVEYS ., INC.

view Tilt z 110 03r18/,92
a4.1 63.1 42.0 21.0 0 21 .0 42.0
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DGWELL SONAR CALIPER SURVEY
TRBEATMENT NQA: 11-42-189 JOB NO: 385
WELL DATA

7.D. DOMWELL: 1002 1 T.D. OPERATOR: 100u FT
CASING SIZE: a-s/8 IN  CASING DEPTH: 921 FT
INTERMEDIATE SIZE: 7 In INTER. DEPTH: sgos F1

TUBiNG"SiZE; y-1/2 IN  TUBING DEFTH: o7

BUCKEYE GRAS PRODUCTS COMPANY
WELL NO. 4

ADAMANA UGS TERMINAL

APRIL 14,1980

6 aE

'GENERAL COMMENTS:

ZERG AT THE BHF.
7 INCH PIPE PULLED FROM QU2 FEET T8 909 FEET FOR SURVETY.

MAILING ADDRESS: CUSTOMER REP:
PO-BOX 0US MR. GREG GREER
HOLBRAGK, RRIZONA DOWELL ENGINEER:
86025 HL VAN METRE
ATTENTION: MA. ABMANDO PADILLA




BUCKEYE GAS PRODUCTS

WELL NO.

INCR
cuU FT

44.

198.
567.
365.
G4.
127.
5318.
15146.
33384.
31991.
386i4.
69584 .
94726.
g99al.
85168.

83492,

83517
76492.

65088,
52718.
39638.
27462.

46%53.

DOWELL SONAR CALIPER SURVEY

COMPARY

. ADAMANA UGS TERMINAL
VOLUME CALCULATIONS
TOTAL
cy FY
-

182.
299.
Bar.
1232..
1296.
1423.
6733.
21879.
55263.
86354.
124967 .
185548.
289273.
379255...
455414.
538946.
§22523.
698924,
764812,
816727.
856357.
883819.

838472.

INCR
BBLS

8.
3s.
141.
85.
11.
23.
846.
2698.
5946.
5538.
6877.
19798 .
16871.
16826 .
151648,
14871.
14893.

13688..

11693.
2389.
7858,
4391,

829.

APRIL. 14,1988
JOB NO: 385

18.
53.
154.
219.
231..
253..
119§.
3897.
9843.
15384.
22258.
23847.
-49919.
§5945.
81113.
g59a3.
118376,
124484,
136476.
145465.
152624.
157415.
158244.
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WELL NO.

4

DEPTH ANGLE

922
924
926
928
929
- 938

98
95

9%

98

99

DOWELL 'SONAR CALIPER SURVEY

BUCKEYE GAS PRODUCTS COMPANY

RADIT IN FEET
N s E ) NE
2.7 2.2 2.1 2.2 2.8
2.1 2.1 . 2.1 2.2 2.8
g.9 g.9 1.3 g.8 1.2

2.9 2.1 2.8 1.7 1.8

5.5 5.3 5.3 5.4 5.8

18.2 18.4 18.4 18.4 9.9
8.1 9.2 8.4 9.3 6.7

2.7 2.8 31 7.6 3.2

PAGE

1

APRIL 14,1988

SV

2.2

2.3
5.9
2.2
5.4

.18.6.
9.4:

3.3

JOB NO:

SE
2.2
2.2
1.2
2.9
§.2

19.4
8.6
2.7

385

NW
2.1
2.1
g.8
2.8
£.8

1g9.4
8.8

13.7
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WELL NO. M

FRGM DEPTH- 820

THAU OEPTH- 1010

MAX RADII REPORT
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RANGE NEPTH

AZ#4 RANGE DEPTH

AZH¥ AINGE DEPTH

ys 82.6 947
ug 82.8  9y?
u7 82.8 947
yg 83.1  9u7
ug 83.8  9u7
50 84.2 947
51 84.3  9u7
52 84.4  guy?7
53 85.1 947
GU  84.9  9y7y
55 85.1  9u?7
56 AG.3 QU7
57 85.3 947
58 85.2  9u7
59 85.4  Quy7
60 85.3  9u7
61 84.9 9u7
62 85.1 9u7
63 B85.0 9u7
6U  B85.2 947
§5 8u.8 947
66 84.6  9u7
67 8u.1  9y7
68 83.8 9u7
69 B83.6 847
70 ©3.6  9u3
71 83.8  9u3
72 83.9 QU3
73 84.5 943
74 gy.y  9ul
75 8u.1  9u3
76 84.0  9u3
77 84.2  8u3
78 B84Y.3 9u3
79 84.2  9u3
80 8u.d 9u3
81 8Y.2 9u3
g2 8uY.3 9u3
83 84.6  9u7
64 64.6  9y7
65 85.0 947
86 85.4 9u7
87 85.6 947
B8 86.1 9y7

78.0 960
78.2 960
78.1 960
78.2 960
78.3 960
78.3 960
78.2 950
78.0 960
78.0 960
78.1 960
78.3 960
78.4 980
78.7 960
78.8 960
78.8 8960
78.8 960
79.0 960
78.9 960
76.8 960
78.7 9GO0
78.6 960
78.3 960
78.2 960
78.3 960
77.8 9860
77.9 960
77.7 960
77.7 980
77.6 960
77.6 960
77.5 860
77.7 947
78.0 950
78.8  9u7
79.4  9u7
79.8 947
79.9 947
80.7 947
81.1 9u7
§1.6 9u7
81.8 9u7
2.8  9u7
82.7 947
g2.8 947
83.0 947

69 86.1 gy7

90 86.3  9u7
91 86.8 QU7
gz 87.0 947
93 ©6.9 947
gy 87.0 QU7
95 86.9 QU7
96 86.2 947
97 86.0 9u7
98 86.1 9Uu7
99 86.0 Su7
100 86.4 947
101 8R.7  ay7
102 87.0 9u7
103 87.7 Su7
104 88.0 9u7
105 88.1 947
106 88.0  9u7
107 88.5  9Y7
108 88.u  9u7
109 88.6 9y7
110 88.6 947
111 88.2 8u7
112 88.5 9y?7
113 89.1 947
114 89.5 9u7
115 89.8  9u7
116 90.0  9u?
117 89.5  89u7
118 89.7  9uy
119 89.9 g7
120 89.8  9u7
i21 89.8 9u7
122 90.0 947
123 90.1 8u7
124 90.1  9u7
125 90.2 9u7
126 90.0 9u7
127 90.1 947
128 80.3 947
129 90.5 9u7
130 890.7 9u7
131 90.3 947
132 80.1 947
133 89.7 9y7
134 89.5 9y7

AZN

135
136
137
138
139
140
141
142
143
14y
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
16y
165
166
167
168
169
170
171
172
173
174
175
76
177
178
179

RANGE BEPTH

88.7 947
88.8 947
88.3 947
88.5 940
88.4 940
88.4  9u0
88.2 940
86.0  9u0
88.0 940
88.3 840
88.1  9uQ
aa.0  qun
88.0 940
87.8 940
88.2  9u0
88.0  9uQ
88.3  9u0
88.4  guo
88.5  9uQ
88.5  g9yQ
88.7  8u0
88.5  9us
89.3  9us
89.5 9us
90.2  9us
90.5  9u5
91.1 945
91.9 - 9us
92.2 8u5
93.2  9u§
93.6  9us .
9y.3  Qu5 -
9,y gys
94.8  9ys
95.1 gus
95.6  9us
96:1 9us
96.4  gug
96.6  gus
96.6  9u5
96.6 9u5 °
96.3  gus
96.2  9y5
96.3  9us .
96.2

94s

AZN

180
181
182
183
184
185
186
187
188
189
190
191
182
193
194
195
196
187
198
159
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
22u

HOANGE DEPTH
96.6 945
96.7 gys5
96.5  ays
96.5  9us5
96.7  9u5
96.9  9us
97.3  9us
97.3  9us5
9g7.7  9us
97.5 845
97.8  9u§
97.8  9u5
96.8  SuUS
96.5 945
96.2 945
g96.1 qy5
95.5 945
g5.2  gus
qy.6  9uo
gy.8  GuOo
g94.8  9u0
gy.8 940
gy,7  9uo
gy.7 940
ay.6 94O
gy.5  9ugp
gy.6 840
gy.7 9ido
gqy,5 940
gy,3  Quo
gy.2  9ud
qu.4  9uQ
gy.Q  9yo
gy.g  9uo
91.1 9y5
g1.3 9u5
g1.5 8us
gi.2 9us
g1.5 945
g0.9  9us
gp.4  9u5
g0.2  9us
gg.5  9us5
88.1 gy5
87.9 SuS

225
226
221
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
2uy
2U45
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269

AANGE DEPTH

87.0 45
86.3 9ys5
86.°2 s
85.9 qus
85.1 950
85.3 950
85.4 950
85.4 950
85.2 950
85.4 950
85.3 8950
85.1 850
85.2 950
gu.1 950
83.8 950
83.4 8950
83.4 gus
83.3 au7
83.u 47
83.°2 au7
83.0 947
82.8 gu7
g2.7 947
82.8 gu7
82.3 qu?
82.0 qu7
81.6 gz
g1.4 950
81.0 955
81.2 955
81.4 95%
81.3 955
81.3 855
81.3 950
g1.4 950
B81.5 350
81.6 950
81.8 950
B81.5 950
81.5 950
81.6 350
81.4 950
81.0 850
g1.4 950
81.2 950

AZM

270
271
272
273
274
275
276
21l
218
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
2399
300
301
302
303
304
305
306
a7
308
308

.310

311
312
313
314

BANGE CUEPTH

81.2
g1.2
80.9
80.6
80.4
80.3
80.2
79.9
19.6
79.2
19.0
79.0
79.0
78.8
78.5
8.4
78.5
8.4
78.3
78.1
8.1
8.1
78.1
78.1
18.2
78.4
78.3
78.71
78.9
79.1
79.3
79.4
79.2
79.2
79.0
79.0
78.9
78.3
78.0
1.7
17.6
17.6
17.7
17.6
77.4

950
950
950
950
350
950
850
950
950
875
975
8975
975
975
975
975
915
975
975
8975
975
975
975
8975
975
975
975
960
960
960
960
960
960
960
960
960
8560
960
960
960
960
960
964
960
960

RZM

315
316
317
318
319
320
321
32z
323
324
325
326
3217
328
329
330
331
332
333
334
335
336
337
338
339
3ya
3u1
342
3u3
344
345
346
Ju7
3us
3ug
350
351
352
353
354
355
356
357
358
359

ROANGE DEPTH

17.3 560
7.4 360
77.6 960
17.5 960
7.2 9560
17.2 960
117.2 560
77.5 860
1.7 960
7.1 960
17.3 960
11.0 960
76.8 960
16.6 860
76.8 960
76.9 860
76.8 860
16.71 960
6.4 960
16.1 960
6.1 960
16.¢ 360
16.0 960
15.9 960
76.0 960
75.9 560
75.9 560
76.1 960
6.3 560
6.4 860
6.4 960
16.6 9640
6.8 690
16.7 560
76.9 960
16.9 960
17.2 860
7.1 960
7.1 3960
77.1 8960
17.4 860
77.3 960
17.1 960
17.4 560
1.1 960
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Ol lenieaial

CUSTOMER INFORMATION
ISOMETRIC VIEW

THE FOLLOWING FLOTS» WHICH WE cALL *ISOMETRIC VIEWS®: ARE A METHODR
OF SHOWING A 3-DIMENSIONAL OBJECT ON 2-DIMENSIONAL FAPER . OUR GOAL
IS TO ILLUSTRATE ON FAFER THE SAME SURVEY INFORMATION AND PERSFECTIVE
THAT YOU WOULD GET FROM VIEWING ONE OF OUR FLASTIC MODELS.,

TO DEMONSTRATE WHAT THE 1SOMETRIC VIEW IS SHOWING, IMAGINE HOW YOU
couLD FLOT A CYLINDER:

“

! N A VERTICAL CRUSS SE
. (s FROM THE SOUTH) WoU

-
14

CTion {
LD LOOK

A TOP VIEW (WE CALL THEHN *FPLAN “
VIEWS") WOULD LODOK LIKE?

AR
N

IF YOU STOOD BACK AND VIEWED THE
CYLINDER FROM ABOVE ANL ROWNWARD »
(FROM THE SOUTH)» IT WOULD LOOK
LIKES

THIS 15 AN *ISOMETRIC VIEW® ' L. S 2 e

THE ISOMETRIC VIEW OF THE CAVITY IS COMFPUTER GENERATED FROM INTERPRETED
SONAR SURVEY DATA. DOWELL USES AN INTERACTIVE GRAPHICS SYSTEM TO oo ‘ B
REVIEW AND PROCESS THE 1SOMETRIC IMAGESs WHICH ARE THEN PLOTTED. THE - ' - ~—
DETAILS ABOUT THIS PRESENTATION THAT YOU SHOULD BE AWARE OF! i o : _ )

VIEW SELECTION -  THE SONAR ENGINEER THAT : U a ,
PERFORMED THE SURVEY, WILL SELECT THE *VIEWING ANGLE® = @@ |

To BEST ILLUSTRATE THE FEATURES OF THE CAVITY., THE
IMAGE CAN BE ROTATED ARDUND THE CAVITY CENTER LINE,
AS WELL AS VIEWED FROM NUHEROUS ANGLES.




e
[ S A A M B

{200 1 i I

LI A B B R I

[ )

LI T

AT I

-

DATA PRESENTED - TYFICALLY ALL OF THE "HORIZONTAL"
SURVEY DATA ARE INCLURED IN THE ISOMETRIC. THEY
WILL AFFEAR AS HORIZONTAL SLICES LIKE THE CYLINDBER’S
TOP OR EOTTOM.

SCALE - YOU CAN‘Y EASILY MEASURE THE ISOMETRIC VIEW

FOR REAL DIMENSIONS, HOWEVERs THE RELATIVE SCALES USED
ARE FRINTEDR IN THE UFFER LEFT HAND CORNER. ALSOs YOU MAY
REFERENCE THE COMFPASS CYLINDER WHICH APPEARS IN THE

UFFER LEFT HAND CORNER. THIS CYLINDER IS 1 INCH LONG BY
172 INCH DIAMETER: SO YOU CAN BET A SENSE FOR REAL
DIMENSION, 1IN SOME CASES WE WILL EXFAND 0Ok COMFRESS

THE SCALE (FOR EXAMFLE: HORZION EQUAL 150 FEET/INCHy
VERTICAL EQUAL S0 FEET/INCH) TO BETTER ILLUSTRATE CAVITY
FEATURES.

ORIENTATION - THE ORIENTATION OF THE ISOMETRIC VIEY
(WITH REFERENCE TO MAGNETIC NORTH) IS SHOWN BY THE
COMPASS CYLINDER AND THE VALUE OF "VIEWING AZIMUTH® IN
THE UPPER LEFT-HAND CORNER.

N
0

W 270 /-\

THE AZIMUTH VALUE IS THE COMFASS
DEGREE AT THE FRONYT OF THE

ISOMETRIC IMAGE. THIS IS A \\_,// 5ot
TOP-VIEW REFERENCE FOR OUR : :
NUMBERING SYSTEMS S 180

S

CENTER LINE - WE WILL SHOW THE PLUME LINE OF THE SURVEY
AS A SOLID CENTERLINE AEOVE THE CAVITY ISOMETRIC.

INSIDE THE CAVITY, WE WILL MARK THE CENTERLINE OF EACH
*HORIZONTAL® SECTION WITH & DOT.

HIDDEN LINES - WE HAVE REMOVED THE LINES OF THE ISOMETRIC

THAT YOU COULLI} NOT SEE IF THE SECTIONS WERE MADE OF
OFAQUE FLASTIC., : :

IF THE HIDDEN LINES OF A
- SPHERE WERE NOT REMOVEL»
“IT WOULD BE CONFUSING?

BUT WITH THE MIDDEN
LINES REWOVED, IT
BECOMES VISIBLE!




-~

e

rell Nas, Twe. {Buckeye Gas
- v—ilSN-R24E. Apaclie

DB6T*hT T1ddd

h CON TM3M

TUNIWY3L SON UNBHEOH
LKUJHDD SidNGRHd SHS 2A3NANG

M3IA JI1d1IRBS]

‘14 02=*NI T 127436 lH3A
*14  02=°NI T *37HIS ZHOH
SETTHLAWIZYE ONINIIA

0107 *HLJ30 NUHL

D26 tH1d30 WoYd

Zet2l  0B-HdY~22




fas. Tne. (Bu
- o o—i ldN-R24

ckeye nmm_mﬂoa.v
. Apaclie Cty 603

o M bt o A IS 10 b, ——— —

0861 hT Tludd

h "GN T7713M

, TUNINHZL SON BNEWECH
LNHBJHOTD S13000Hd SU9 JA3NINE

M3IIA JIHLINW

DS 1

*id
*id

02="NI 1 13783S L43IA
Og=°N! 1 137E0S ZHOH
GIEJHLNNIZY ONINIIA
0101 *HLd3D NRHHL

026 'Hid30 WoWd
sgtgl DB-dd-22




rrell o n LT {Buc : G &)
ell fas. Tne, {Buckeye Gas Prod.)

=..erha21wmkﬂ. Apaclhie Cty 603

‘14 Q2=°NI 1 137825 1d3A

0861 °*HI lddH
h CON AN
TENIWHAL S9N UNWWHOd

LNUGNOZ SLIN00Hd SUS 3A3NIND

G2=°NI 1 '3760E ZHPH
SETIHLONIZY ONIHZIA
D101 1H{d30 NHML
P28 1Hld30 WO
a2l  0e-udH-22




fas, Tr { Bu : Ca ,
« ne. {Buckeye Gas Prod
r.,mlphuzlmem. Apaclie Gty

0861 *hT 1ddY

h tON T7EN

TUNING3L S9N UNURLOY
ANHJHDD §1In00ud Sug 3LIHNING

p2=°NI T t3783S lH3A
‘34 D2=NI 1 $3762S ZWOH
SIETHINWIZY ONIMITA

MITA OTH13WOST "

Ini21  0B-Hdy-22




-

2

Operator:

Bond Company:

Bond No.:
Amount:

Date approved:

FERRELLGAS LPG FACILITY

Ferrellgas Inc.

Travelers Casualty and Surety Co. of America

030 S 103626358 BCM

$25,000.00

8/01/96

Permits covered by this bond:

556 {Cavern Q1)
557 {Cavern 02)
562 {Water well)
602 (Cavern 03)
/ 603 (Cavern 04)
- 606 {Cavern 05)
607 {Cavern 06)
646 (Cavern 07)
647 (Cavern 08)
648 (Cavern 09)
671 (Cavern 10)
672 (Cavern 11)
776 (Cavern 12 - not developed)
777 (Expired)
778* {Expired)

* Bond in Permit #778
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May 20, 1996

Memo to Ferreligas files
From: Steve Rauzi S&

Re: Discussion of volume verification in May 17, 1996 Commission meeting

All of the Commissioners present agreed that the sonar methed was the best
available technology to determine cavity shapes. They agreed that accepting
volumetric measurements would be appropriate as long as sonar
measurements continued to be used. Dr. Nations noted that senar _
determinations could be waived in individual cases in appropriate situations.




State of Arizona

Arizona Geological Survey

416 W. Congress, Suite 100
Tucson, Arizona 35701

(520) 770-3500
Fife Symington Larry D. Fellows
Govermor ‘ Direclor and State Geologist
May 1, 1996
Memo: Dale Thompson, Ferrellgas, Adamana 9 pages total
Fax #: &524-2635
D -~ MNa

-__. 7 JURE . PR ine
rom; 5 ./St-:-:w Rauzi, Oil & Gas Admemstrator

Re: Volume verification surveys pursuant to A.A.C. R12-7-182(D)

[ examined the sonar surveys on several of your storage wells after receiving the
three sonar surveys run in March 1996. My analysis indicates that sonar surveys do not
provide an exact picture of the shape and change of shape from survey to survey. On the
other hand, sonar surveys, even when run by different companies and tools, do provide

a good picture of the general shape and change in shape of a cavity as shown on the
attached Exhibits 3 through 8.

The increase then decrease in sonar-determined volume for cavities 3 and € on
Exhibit 1 is of special concern to me. I’m not sure if the discrepancy is due to running
sonar in open hole versus through-pipe, different companies and tools, differences in tool
design or calculation parameters, or improved technology through time. One way to
verify sonar-determined volumes would be to complement them with volumetric
measurements. The generally consistent cavity shape, change in shape, and rate of
maximum radius increase over the last 16 years shown by the sonar survey resuits on the
attached Exhibits 2 through 8 confirms the general integrity of the shape your caverns.

However, in light of the increase then decrease in sonar-determined volume in

cavities 3 and 6 shown on Exhibit 1, it would be beneficial and appropriate to

complement the sonar-determined volume verifications with volumetric measurements.
As a result, I plan to recommend that the Oil and Gas Conservation Commission accept
volumetric measurements and sonar surveys run on alternate five year cycles to provide
a more accurate tracking and verification of cavity volumes; alternatively, to accept
volumetric measurements annually complemented with sonar surveys at least every ten
years or whenever a cavity is reentered and worked over, starting a new ten-year cycle.

Please feel free to comment on any aspect my analysis or reasoning. Also, I'look
forward to receiving your latest volumetric measurements pursuant {0 our discussion
before the Commission’s next meeting on May 17.
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Ferrellgas
April 24, 1996
To: =~ Steve Rauzi
Arizona Geological Suwvey
From:  Dale Thompson
F_errell North America
Subject:  Cavern Capecities
Steve, as of October 30, 1996 these are the last known capacities on
all the Caverns at the Adamana Storage Facility. (Capucilics ars in
o gallons). |
o Cavern#1 8,496,730
f Cavem #2 6,900,978
} Cavern#3 7,368,738
© Eavern #5 6,384,626
. Cavern #6 7,886,657
2 Cavern #7 8,068,158
R Cavern #R 6,349,044
Lol Cavaan#9 6,969,816
. Caven #10 7,792,578
Cavern #11 10,601,992
P
L If we can be of further assistance pleast contusl us st (520) 524-3229.
Dale Thompson

Adamana Hoad ® ¢.0. Box 1024 & Hullywek, Arieano BEOLD 8 G0 11020




~

Ferreligas
April 9, 1996
Stovo L. Raugi. Adei 605 |
eve L. Rauzi, Admmstrator - 3.
Oil and Gas Program /)//(/& / !
5150 N. 16th St., Ste. B141 v

Phoenix, Arizona 85016

Dear Steve,

After our discussion on March 11, 1996 about "volumeiric measurement” of our storage
caverns I did some research.

Our past records on last known capacities indicate 2 more exact method of yearly cavern
measurement. Due to the fact that almost all of our caverns are filled and emptied on a >
yearly basis, I feel this would be more accurate and more often a "yearly” measurement
program.

-

Considering the reasons stated above, I would like to request the Adamana Facility perform

the volumetric measurement program on a yearly basis and sonar measurement method
cvery "ten years".

Steve, as you can sce by our past sonar reports any increase in size has been very minute
over the years. With the acceptance of the commission, my plan would be to sonar any
cavern that had to be worked over; otherwise, all caverns would receive the sonar method

. on a "ten vear” basis. All "volumetric measurement” information on our Adamana cavemns
M can be submitted to your office on'a yearly or five and/or ten year basis whichever you and
the commission would prefer.

Sy

: Steve, plcase let me know what you think and how to resolve this matter. Thank you for | L
your time and consideration. o




State of Arizona

Arizona Geological Survey

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

Larry D. Fellows
Director and State Geologist

b
July 13, 1993

Ms. Brenda Davis, Mail Drop 5
Ferrellgas

One Liberty Plaza

Liberty, Missouri 64068

Re: Ferrellgas wells in Arizona
Approval of blanket bond #U1665522, United Pacific Insurance Company
Release of blanket bond #400 GV 7009, St. Paul Fire and Marine Insurance Company

Dear Ms. Davis:

I have enclosed an approved copy of the referenced blanket bond #U1665522 effective
July 16, 1993, for all wells operated by Ferreligas in Arizona.

This letter represents the Oil and Gas Conservation Commission’s approval to release
the referenced blanket bond #400 GV 7009 effective July 16, 1993.

Sincezely,

—~ + 7 .‘D . -?
1. — 7 Y
S Aeren &/ 12
Steven L. Rauzi
Oil & Gas Program Administrator

Enclosure

c Ms. Mary T. Flanigan, St. Paul Seaboard, Overland Park, Kansas
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State of Arizona

Arizona Geological Survey

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

Larry D. Feilows
Director and State Geologist

June 29, 1993

(03

Ms. Kathy Cordera Frx UWT-676-91YS ne cpy o
Martin Insurance bl Pt Ale 2 GREGE P20 M
P. O. Box 8418

Prairie Village, Kansas 66208-0418

£
L

Dear Ms. Cordera:

In response to your telephone call this morning, I have enclosed two
blank copies of the OQil and Gas Conservation Commission’s Performance

Bond. File two copies of the compieted bond form to my attention at the
letterhead address.

Our records show that Ferrellgas currently has twelve storage wells and
one freshwater well under bond.

Let me know if I can be of further assistance.
Sincerely,

4
/Q‘ -9&" - - f(?LM

Steven L. Rauzi
Oil & Gas Program Administrator

Enclosures

5
i
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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

May 20, 1993
col

Ms. Mary T. Flanigan
Attorney-in-Fact

St. Paul Seaboard

P. O. Box 935

Overland Park, Kansas 66201-0935

Re:  Ferrellgas, Inc. blanket performance Bond No. 400 GV 7009
Dear Ms. Flanigan:

1 received your certified letter No. P 105-228-862 requesting the St. Paul Fire and
Marine Insurance Company’s release from obligation under the captioned bond because the
captioned bond is being replaced by United Pacific Insurance Company Bond #U1665502
effective June 25, 1993.

A.A.C. R12-7-103 requires a performance bond to remain in effect until (1) the wells
under the bond have been plugged and abandoned as approved by the Qil and Gas
Conservation Commission, or (2) the a new blanket bond is posted for the wells. I have not
received or approved a replacement bond for the captioned bond.

As a result, I cannot release St. Paul Fire and Marine Insurance Company’s obligation
under the captioned bond until the United Pacific Insurance Company Bond #U1665502 is
received by this office and approved.

Please let me know if I can be of further assistance in this matter.

Sincerely,

-
L~ . o .

Steven L. Rauzi
Oil & Gas Program Administrator

c Mr. Greg Greer, Ferrellgas, P.O. Box 4644, Houston, Texas 77216
Mr. Dale Thompson, Ferrellgas, P.O. Box 1024, Holbrook, Arizona 86025
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State of Arizona
Arizona Geological Survey
845 North Park Avenue, #100
' Tucson, Arizona 85719
(602) 882-4795
ymingt y D, Fellows
g‘::fmor s ll;:;?tor and Siate Geologist

May 11, 1992

| 625

T Mr. Dale Thompson ?/p

: Terminal Manager

Ferrellgas
P.O. Box 1024
Holbrook, Arizona 860256
Re: Sonar surveys of Ferrellgas Storage wells #1, #4 #8, and #9 rL‘
Dear Dale,
This letter will acknowledge our receipt of the sonar surveys on the
referenced wells.

| N - "

L The attached listing shows that all welis are now in compliance with
the capacity verifications required in A.A.C. R12-7-181.1.i.iv.

Sincerely,

Steven L. Rauzi _
0Oil and Gas Program Administrator

Enciosure
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Mr. Dale Thompson

Permit

556

557

602

606
607
646
647
648
671
: §72

" ,-""' 776

ADAMANA VOLUME VERIFICATION SURVEYS

~J

w o

Survey Date

4/79
4/79
4/79

4/80

4/80

/80
4/80
4/80

4/79

(ail by the sonar method)

3/92
2/89
5/91
3/92
3/89
5/91
5/91
3/92
3/92

3/89

Survey Date

3/89

May 11, 1992

Current Statys

In compliance
In compliance
In compliance
in compliance
In compliance
In compliance
In combpliance
In compliance
In compliance
In compliance

"tn compliance

CAVERN NOT DEVELOPED
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State of Arizona

Arizona Geological SurvVey

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

Larry D. Fellows
Director and State Geologist

February 26, 1992

& (07

Mr. Dale Thompson
Terminal Manager
Ferrellgas

P.O. Box 1024
Holbrook, Arizona 86025

Re: Sonaring of Ferrellgas Storage wells #1, #4, #8, and #9

Dear Dale,

This letter is a reminder that the referenced wells are not in
compliance with A.A.C. 12-7-181{i}{{iv} which requires that capacity
determinations on storage wells shall be verified every five years. The

enclosed table summarizes our records on these determinations for
your wells,

As we have previously discussed, and as Mr. R. M. Genring has
indicated in his letter of May 21, 1991, | anticipate that you will e

scheduling these determinations as soon as possible after the winter
outhaui season. '

I would appreciate learning of your plans in regards to this matter at -
your earliest convenience.

Sincerely, _
Steven L. Rauzi
Oil and Gas Program Administrator

Enclosure




Mr. Dale Thompson Page 2 Fébruary 26, 1992

ADAMANA VOLUME VERIFICATION SURVEYS
(al! by the sonar method)

Permit Well Survey Date Survey Date rren
556 1 4/79 NOT IN COMPLIANCE
557 2 4179 2/89 In compliance
602 3 4/79 5/91 in compliance
603 4 4/80 NOT IN COMPLIANCE
606 5 --- 3/89 in compliance
607 6 4/80 5/91 In comptiance
646 7 4/80 5!37"- in compliance
647 8 4/80 NOT IN COMPLIANCE
648 9 4/80 NOT IN COMPLIANCE
671 10 4/79 3/89 in compliance
672 11 - 3/89 In compliance

776 12 CAVERN NOT DEVELOPED
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Ferreligas

May 21, 1991 AZ OIL & GAS

CONSERVATION COMMISSION

ooy ." IRl
Mr. Dan Brennan WMAT 2 1155
Executive Director
Oil & Gas Commission

State of Arizona

5150 N. 168TH ST.

Phoenix, Az 85016

Re: Sonaring of Ferrellgas Adamana, Arizona LPG Underground
Storage Wells #3, #6 & #7

Dear Mr. Brennan:

Pursuant to our conversation of May 21, I have ordered
the sonaring cf Adamana Wells #3, #6 & §#7 to commence as soon
as possible. This work will be scheduled in the next 30 to
60 days. We will inform your office in advance of the exact
date so that you can witness, if yvou so desire.

As discussed, wells #1, %4, %8 and #9 will be sonared at
the earliest possible time. As you know these wells are
currently active and we must wait for the winter outhaul
season before the product can be removed. This should be
done by next February 28 and we will schedule the sonar
activity for these wells at that time.

If you have any guestions please feel free to call me at

(713)876-5515.
oottt

BesY Regards, K4 ( 556

A : 3 6oz
AN pd 9 ©03
Richard M. Gehrin G 607
gig?ggz Operatioﬁs 7 ZJY‘

5 6y
9 ey

xc: Brad Mallory - Moab
Dale Thompson - Adamana

P.O. Box 4644, Houston, Texas 77210
16800 Greenspoint Park Drive e Suite 225 - South Atrium e Houston, Texas 77060 « Telephone: 713/874-9494




Oil and Gas Conservation Commission
STATE OF ARIZONA

3110 N. 191h AVENUE. SUITE 190
PHOEMIX, ARIZONA 85015
" PHONE: (802} 2555161

January 11, 1989

Mr. Gienn Mace

Ferrellgas

Granada Building, Suite 216
3316 Baskt 32nd Street
Tulsa, OK 74135

Pear Mr. Mace:

As we discussed during your visit yesterday, 0il and Gas
Conservation Commission Rule 12-7-181.1.i requires that
"...a flare or other safety system shall be installed at or
near each brine pit..." As you know, the Ferrellgas
facility at Adamana does not have a flare installed at

present since the dismantling of the rusted-out older
system.

Thus it appears that your operation is not in compliance
with this rule. Therefore, it is necessary for Ferrellgas

to install such a device to come into compliance. Tailure to

comply would cause the Commission to invoke R12-7-181.1.i
which involves shutting down the operation.

You indicated that it will take scome time to design,
fabricate, and install the flare system. We would hope that
this can be completed before the next scheduled inspection
of the facility which will be around the end of May 1989.

Although we did not specifically discuss this issue, Rule
12-7-181.1.i.v requires verification of the capacity of each
storage cavern every five years. This has not been
accomplished since 1979 and 1980. Thus your operation is
not in compliance with this rule. It will be necessary for
Ferrellgas to begin to verify these capacities very soon. I
realize this is the busy season, but as soon as activity
declines and caverns are shut in for a few days, the lcgs
can be run.

ksl L b e L V)
L]




Mr. Glenn Mace January 11, 1989
Page 2

I was thinking about the possible problem with liquid

propane in extremely cold weather. One way to solve the
problem is to include an oil-water separator in the flow

line from the caverns to the pits. A simple "drip" system
might work, or an actual oil-water separator such as is used at.
gas—condensate wells. We sure don't want to burn up any pit
liners.

We will expect to hear from you regularly concerning your
progress in the matter of the flare and the sonar.

'Véjgftruly ydurs,

Z/ﬁ( \ e
anfiel J. Brennan
Executive Director
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June 2, 1978

L . My. Bok Larsen . - .
Williams Lnergy Company
P.O. Box 3478
Mail Drop #33-1
Tulsa, Oklaboma 74101

Dear Mr. Larsen:

During 2 visit yesterday to your LPG storage area at Ada-
mana, Mr. Sam Sryder informed me that you have replaced
Nan Dougherty as ‘anager of Storage Terninals.

The purpose of my visit to this terminal was to discuss our
nule 706. This rule was recently adopted by the Arizona

0i1 and Gas Conservaticn Commission at a public hearing.
Mr. Dougherty attended this hearing.

rule 706, as adopted, doesn't affect your storage terminal
as it now exists, except Sections £ and D. These sections
primarily pertain to safety features. The safety feature

of immediate concern to this commission is the installation
of a flare system.

This Commission does not intend to dictate or even recom-
fﬂﬁﬁ mend a particular design for this system. Ve do retain the
4 - right to approve the system that you select. The syster
that Mr. Snyder has discussed with you is not accepteble to
the Couwmission,

1 We are enclosing a copy of Rule 706, together with a copy ' T
1 of the general rules and regulatioms of the Commission.

_ You will note that some of these general rules also pertain ' S ~
5 i to your operation. i ' : o

o %? This Commission has enjoyed a very pleasant working relation-
T ship with Williams Energy and be assured that we vant to
\\-Jj. cooperate with you and your staff to the fullest extent.




Bl N

. ( (\i‘é;

Mr. Bob Larsen

Williams Energy Company
June 2, 1978

Page 2

Your nrompt attention to the installation of the flare systen
will be nuch appreciated.

Let us know if we can te of any help whatsoever.

Yery truly yours,

¥, E. Allen
Director
Fnforcement Sectioen

WEA/vE

Enc,
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William E. Allen T

Activity Report
October 8, 1975
Page 2

Williams Energy has completed their 9th well for LPG
storage at Adamana. Williams Energy had a bad primary
cement job on their No. 8 well. I plan to check on the
repair of this cementing job tomorrow and then go con to
the Dineh-Bi-Keyah and check Kerr-McGee's progress on
their waterflood installations.




Williams Energy has completed the drilling of 2 additional storage
wells in the Adamana area and they have one permit outstanding.
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QFFICE OF

®il and Gus Congervatinn @ommisaion

STATE OF ARIZONA

4515 NGRTH 7TH AVE.
PHOEMIX, ARIZONA 85013

PHOME: (602) 271-5161

January 20, 1975

Mr. R. J. Wiruth
Manager of Operatioms
Williams Energy Company
P. O. Box 3478

Tulsa, Oklahoma 74101

Re: Adamana Storage Project

You are aware that this office occasionally inspects all field opera-
tions including storage projects. We find your project at Adamana to
be in first class condition and your Supervisor, Mr. Sam Smyder is

always most cooperative. It is indeed a pleasure to work with people
like Sam.

Very truly yours,

W, E. Allen, Director
Fnforcement Section

WEA/T1Db
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(f;L  A L LEC
| wiLLiAMS ENERGY COMPANY )

9 East Fourth Strest
P, O. Box 3478
Tulea, Okishoms 74107
Phone: {918) B83-1711

January 2, 1974

RIW:3:74

Mr. W. E. Allen

Director, Enforcement Section

0il and Gas Conservation Commission
State of Arizona ' ’

4515 North Seventh Avenue

Phoenix, Arizona 85013

Dear Bill:

Attached are copies of drawings showing the well development
history for Adamana Underground Storage installation. You
will note that we have placed propane in ail wells, except
pumber three, and this well continued to wash during the fall
and winter of 1973. It is our intention that upon depletion
of propane from wells four thru six, we will again initiate

washing. It is cur intent to take all six wells to 150,000
barrels.

In reviewing our schedule, it appears that obtaining this
goal in all wells prior to the resumption of storage in 1974
is optimistic. Therefore, some washing may continue in 1975.

I also wish to advise you that Williams Energy Company has
contracted with Fenix & Scisson of Tulsa, Oklahoma to conduct
sonar surveys on some of the wells at Adamana. This engineering
work will commence during the month of March, and will provide
some structural information that we feel iIs necessary. Should
you desire to observe any of this work, please feel free to

stop by. Also, if we find any information that we feel may be
of interest to you, I will pass the same on.

Thank you for your assistamce, and I lock forward to working
with you in 1974. :

DRAWINGS : OF "WELLS~ USED

Very truly yours,
FOR:-UNDERGROUND ~STORAGE -

ARE FILED N NO.. 607A. .= WILLIAMS ENERGY COMPANY

. ;o .o / . -
ﬂjﬁ'fy'db/n:’/;%f%’
O 4/’{/

Marager of Operations

RIW:dh o ~© RECEIVED

- Enclosures : B - i S
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April 16, 1973

OFFICE OF

@il anmt Bas Gonsernation Gommissian
STATE OF ARIZONA

45153 NORTH 7TH AVE.
PHOEN!X, ARIZONA 55013

PHONE: (602} 271-5161

Mr. B. J. Doughtery
Williams Energy Company
P, 0, Rox 2% :

Holbrook, Arizona 86025

RE: LPG STORAGE PROJECT

Dear Mr. Doughtery:

On a recent visit to your storage project at Adamana, it was noticed that at
times brine was allowed to flow directly from the well to the ground. This
brine or salt water then collected in a low spot just north of your fence
1ine and also just north of the railroad right of way. This is in viola-
tion of Rule 306 and 307 of the Rules and Regulations of the 0il and Gas
Conservation Commission. This situation has been called to the attention
of both Mr. Greer and Mr. Sam Snyder.

If at times it 1s necessary to purge your wells in this manner, the brine
or salt water must be contained in a suitable vessel or pit that has been
prepared in such a manner that it is impervious to seepage.

Please instruct your employees to stop the practice of allowing the brines
or sait water to escape to the ground.

Should you havéiany questions regarding this matter, please feel free to

contact this office.

Very truly yours,

L .
Liffgééfg { l~(z(;"

-W. E. Ailen, Director

Enforcement Section
WEA/T1b

Enclosure

(0>
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9 EAST FOURTH STREET
F. Q. BOX 3478
TULSA, OKLAHOMA 74101
PHONE: (918) 533-1711

March 27, 1973

RIW:232:73

Mr. W. E. Allen
Director, Enforcement Section

- 031 & (as Congervation Commission .

4515 North 7th Avenue
Phoenix, Arizona 85013

Dear Mr. Allen:

Enclosed you will find the comﬁletion reports and compensated
neutron logs for wells number 3, 4, 5, and 6. I trust that this

will complete the reporting requirements for these wells until
our washing report is due.

Our schedule calls for us to store propane in three of these wells
starting in August, even though they will not be completed. They
will be empty sometime in December, and washing will resume with
completion forecasted in May 1974.

Yours very truly,

WILL EHERGY COMPANY
T
Af 5{;Qﬁr

B. g. Wiruth
Manager of Operations

RIW:dh

Enclosures

RECEIVED
- MAR 2 ¢ 973

0 &G CONS. COMM.

‘g . E mfarncmcmus”] :

Uregaé
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~Very truly yours,
- -'; ,/

OFFICE OF

®Oil anh Gus Gonseroation Commission
STATE OF ARIZONA

4515 MORTH 7TH AVE,
PHOENIX, ARIZONA 85013

PHONE: (602) 271-5161

farch 5, 1973

Mr. Robert Wiruth
Williams Energy Company
P. 0. Box 3478

Tulsa; Oklahoma 74101

Re: Williams Energy Well Nos, 3, 4, 5, &4 ©
NW/NiW Sec S-TISN-R24E

Apache County
Permit Nos. 602, 666 & 007

Dear Mr. Wiruth:

Since the samples for the above referenced wells have been delivered

to Four Corners Sample {ut in Farmington, New Mexico, we are auEBUMING
that these wells have been completed in so far as the drilling and
casing of the wells are concevned. Please refer to Rules 107, 1G5

& 109, of the Rules and Regulations of the Arizonms Oil and Gas Conserva-
Lion Commission and submit the necessary reports:; Form 25, on the cement-
ing of the casing strings in these hole:s and Form %4, Completion Report.

e time you have completed enlarzing the reservoir for LPG Storage,
i1l need to be advised of the approximate capacity and shapes of
to

-

.

s o '!

i ¥ LT

e e” s -

W. E., Allen, Director
Enforcement Section

WEA/rlb
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November 13, 1972

" Mr. Robert Wiruth

Willlams Energy Company
Tulsa, Oklahoms - 74101

Dear Mr. Wiruth:

.Sinée'you_&re now_éperatiﬁg in Arizona under the name of Williems

Eﬁargylcdmpapy,'itfﬁilifbe’Qchgsary“that»you furnish this Commi-

_ ssion with an updsted Orgenization Report.

W, E,-Allen, Director
- Enforcement Section -

WEA/x1b

Enc.
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November i3, 1972

; N f'-- - Mr. Frank Getscher
SCQttadale,'Arizona- 85252

Dear Mr. Cetschert

The following perhits were issued since November 6, 1972,

Williams Energy Company Well Ne. 3
NW/NJ Sec 8-~TL18NOR24E

Apache County '
Permit No, 602

Wililams Energy Company Well Ko, 4
"NW/NW Sec B=T1BN-R24E

Apache County

b — Permit No,

Very ttuly-yonié,

_ W. E. Allen, Director
ﬁ?j ' Enforcement Section

r;ﬁﬁalxlb

e A S S 1 s

ket I L A R bt B b 2

' s ar

gt e A e RN
f




|

P, O, Box 899

November 13, 1972

Mré. Jo Ratcliff
Four Corpers Sample Cut Association

Farmington, New Mexico 87401
Dear Mrs, Ratcliff:

' The following parmits were issued since November 6, 1972,
Willlams Erergy Compeny Well No. 3

Wi/NW Sec 8-T18K-R24E -
Apache County '

Permit No. 602

Williams Enexgy Company Well Ho. 4
NW/¥W Sec 8~T1BN-R24E _
Apache Counlye,

Permit No. @

Very f:ruly, ‘youzs, -

W. E. Allenp;Director

' Fonforcement-Section

WEA/Tlb
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 November 13, 1972

Hr. Rebars ceniy

¥illiams Energy Company
+ O, Box 3478
Tulsa, Oklahoma 74101

Ret Williams Energy Company Well No, 3 and 4
RW/IW Sec 8~T18R-R24E
Apache County

Pemmit Nos, 502 and

Dear Mr, Wiruthg

Enclpsqdfpigagelfind Recedpt Mas, 2032 gug 2540 covering the $25'f11iﬁg

‘fee, a copy of your approved Applications for Permit to Drill snd Permit

to Driil Nes. 602 ang 603,

Also enclosed sre misceilaneous instruction sheets goncerning gamples and
other Comwmission requirements, . ' :

Slncerely.yqufs,

. E. Allen, Director
~ Enforcement Section

WEA/T1b
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oo C wiLLiams bJerey companvly
AT IONAL BAME OF TULSA FLILTinG
P.0. 50X 3273
TULSA, CRLARGWA Ta10%
PHONI: {918} 583-1711
Novemwber 10, 1972
RIW:380:72
; S Mr. W. E. Allen
i o Director., Enforcement Section
: 0il and Gas Conservation Commission
: State of Arizona
4515 North 7th Avenue
- Phoenix, Arizona 85013
3 Dear Mr. Allen:
' Per vour request of October 24, 1972, please find an executed Rider
g advising that the Surety Bond Number 8047-02-65 has had the Prineipal
" changed to Williams Energy Company. Also, the bond has been increased
i to cover the Numbers 3 and 4 wells.
if You will note that one copy of the Rider has a space for the sig-
I nature of the Obiigee. Please obtain this signature and return the
i executed copy to me so I can forward to our insurance company . ;
N4 i Should you need additional information to process our application, %

please advise.
Very truly yours,

WILLTAMS ENERGY COMPANY

I -
’J v /‘-
P : s : -
I A 4
L TR Ry 4 A
i L SRR -
s Fd Lo :-'L’.f'

R. J. Wirath
Manager of Operations

Rili:sw RECE‘VED

Enclosulfes NCN 1 ]9112

0 & G CONS. COMM.

OAE 3F THE WILIISMS coummss]l!
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. wiLLiams £..ery companyBl)

NATIONAL BANE OF Tul3A BuiLIins
e 3173
TLLEA, SALARDMA 73500

PHONE: (315) $83-1T11

October 26, 1972

RIW:360:72

Mr. W. E. Allen, Director
Enforcement Section

0il and Gas Conservation Commission
State of Arizona

4515 North 7th Avenue

Phoenix, Arizona 85013

Dear Mr. Allen:

In accordance with my letter to you dated October 18, 1972, J. O.
Barnes Drilling Company, P. 0. Box 141, Casa Grande, Arizona, 85222,
has been selected to drill our #3 and #4 wells. This will change the
approximate date work will start om to December 1, 1972 for the #3 well,

and December 13, 1972 for the #4 well.

I trust that this. information will allow you to complete our
-applications. Should you have any questions, please contact me.

Very truly ydurs,

WILLZ[_%\MS ENERGY COMPANY

7

SN A N A Ry
’/'f P oA
LA /’f,;‘a_' e { :
’E; J. Wiruth

Manager of COperations

RiW:sw

ce: Leroy Caldwell
Dan Dougherty

RECEIVED
0CY 50 19/¢

0 & G CONS. COMM.

DAE DF THE WILLIAMS -:'aummes)’]
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October za, (%972

Mr. R. J. Wiruth
Williems Enerpy Company
P. O, Box 3478

Tulsa, Oklahoma 74101

Re: Federal Insurance Company Bond No., 8047-02-65 - amount of $25,000

Dear Mr, Wiruth:

The above referenced bond was issued to cover operations of The Sudburban w7
Companies in the State of Arizona, Your current Application te Drill
indicates the operator to be the Willlams Energy Company. Im order for

the existing bond to cover these operations, it will be necessary for the
bonding company to notify the Commission in writimg that this bond will
also cover the operations.conducted in the neme of Williams Energy Company.

This consent of surety by the bonding company will need to indicate the name
of the operator, well name, and legal description of the wells.

As quickly as this consent of surety is received, the'drilling permits will
be 1issued.

Very truly yours,

W. E. Allen, Director
Enforcemen: Section

WEA/Tib

cc - Marsh & Mclenman, Inc..
1579 East 2lst Street .
Tulsa, Oklahoms 74114 o o "
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¢ wiLiams (_iErGy companyZl)
wATIONAL BANK GF TulSA TR
P_O. BOx 3a7P
TUESA, OALAHOMA 7at0t
PHONE: §918) S83-171F
October 18, 1972
RIW:324:72 v
|
| N
Mr. W, E. Allen, Director
Enforcement Section
0il and Gas Conservation Commission
;; State of Arizona
4515 North 7th Avenue
- Phoenix, Arizona 85013
Dear Mr. Allen: ?
Enclosed are duplicate Applications to Drill for the '
: #3 and #4 storage wells at our Adamana L.P. Terminal. Also -
S enclosed is a check for $50.00 covering the application fee
- and a certified plat map showing the location of the wells ‘
in relation to the existing facilities.
T trust that this will allow you to proceed with the -
application. I will forward the name of the drilling con- oo
B tractor upon completion of the selection process. r
Very truly yours,
e WILLHMS ENERGYf COMPAR
?} ' . R. J W:Lruth I B
L ' Mandger of Operationms oo R
§ RIW:sw , : Lo T
E Enclosures VED '
- & cc: Leroy Caldwell RECEI 0
o | - OCT 241972
N

07& G CONS. COMM.

é DOXOI' ‘ @O 3 - one 0 T wiiLiams comeanies JIlY U r egas )




