


county Apache AREA 16 mi/E. Holbrook LEASE no, Suburban Fee ‘
Bees b Har Prodecilo Co-
WELL NAME “—Subur Smpamies #1 _Fee Strat == (i rtdeangs Py Es——— - %
- o°d i
LOCATION NW/NW SEC g  TWP _38N RANGE24E FOOTAGE __ 150" FWL-1500FKL 3
6-16-71 STATUS  injected TOTAL 2
ELEV 9299 GR § B0/ KB  SPUD DATE =16~ COMP. DATE _ 7-26-71_  DEPTH _1101'
; CONTRACTOR J. 0. Barnes, Casa Grande, AZ 85222 _%
CASING SIZE  DEPTH _CEMENT _LINER SIZE & DEPTH DRILLED BY ROTARY X B
13 _3/8" _141' @ _155 SKS NA DRILLED BY CABLE TOOL 3
3
9 5/8" 890' GL _260 SKS PRODUCTIVE RESERVOIR NA 2
" 899' GL Hung- uncemented INITIAL PRODUCTION salt storage
Y72 1967 6L —Humg= uircemenrted NL Lp N S s g 3
| SOURCE
FORMATTON TOPS DEPTHS L.L. E.L. REMARKS fé
Surface 0-313" X sand, clay and sandy lime f%
Coconine 314'=110)" X sand, salt :%
%
! .
ELECTRIC LOGS PERFORATED INTERVALS PROD. INTERVALS| SAMPLE LOG
GRN NA NA SAMPLE DESCRP,
SAMPLE NO. 1665
CORE ANALYSTS
DSTs
REMARKS APP. TO PLUG N
PLUGGING REP.
coMP, REPORT X

!

WATER WELL ACCEPTED BY

BOND CO. . ~—portmeat—is gaounuo.f—sea—?-ezreﬁ- L S~ B2083
”y - B - "+
jf_-cﬁmx I Bt F17 T DATE /— /5 —~ 86
\, BOND AMT. $'_25,000 v’ CANCELLED _ 6-16-71 ORGANIZATION REPORT 4-23-71
F1LING RECEIPT _ 7gqq LOC. PLAT _ ¥  WELL BOOK _ X PLAT BOOK
APT NO. __02-001-20142 DATE ISSUED  6-16-71

X
DEDICATION None {Stat Test)

T | CONFIDENTIAL
LG~ ] %

{over)

Re!gase Date




e

DRILL. STEM TEST
NO. FROM TO RESULTS

NA

CORE RECORD

i e

NO. FROM TO RECOVERY REMARKS

NA

REMEDTAL HISTORY

DATE STARTED - COMPLETED WORK PERFORMED NEW PERFORATIONS

ADDITIONAL INFORMATION




-

P

e
CONFIDENTIAL h.

ver [

( - —
WELL COMFLETION OR RECOMPLETION REPORT AND WELL LOG

Sver [

DESIGHATE TYPE OF COMPLETION:

Deeyen D 52::1: D IBI‘e:aa:-m!r D :?55533&

ouDuquE’

DESCRIPTION OF WELL AND LEASRH

Operator

SURIRBAN COMPANTES

Address

Locatlon
150" FWL,

nies

Federal, State or Indian Lease Number or name of jessor if fee leane

P. 0, Box 3478, Tulsa, Oklahoma 74101

Field & Resexvolr

1Weli Number

1 : Unnamed

1500' FNL.

County

Apache

Zee, TWP-Hange or Block & Survey

_Section 8, T-18N, R-24E, G. & 5. R, B. &M,

Dute spudded

Date total depth reached

Data completed, ready to

Etlevation

Elsvation of casiag
hd. Hange

PRI (DF, RKB, RT or Gr.
June 16, 1971 June 29, 1971 inject 5299 fest 5301 _ feet
Total depth P.B.T.D, Singls, dual or tripia complation? 1f thia s a dual or triple completion,

’ . furnish eeparate report for each com-
1101 G.1.. ———e Salt-solution well plotion.  —-w

Producing interval {8) far this completion

Salt -~ 900' to 11071

Rotary tools used {interval)
G.L, to T.D,

Cabie tools uned (interval)

Was this well diractlonaliy drillad?

Was directional survey made? ;Y;.;rcopy of directicnial survay Date filsd
No No - -
Type of electrical or otiier _l;;n run {chack log= filsd with ths commiaxion) Date flied
Gamma-Ray Neutron June_ 30, 1971

CABING RECORD

Caning {report all ptringa set in wel—conductor, surfzce, Intermediate, producing, ete)

Suri%ag:o;a 8i=o ']‘.E}": il:}llzelc} slzi 3?:151781?: . Welthz élb.ﬂt.) D?}h nat Sacliascsemunt Amt.opalled
Protection 12-1/4" 9-5/8" : 32,75 890' G.L. 260 0
Solution 8-3/4" 7 " 20 ' ng -
Solution 4-1/2" 9.5 | 1067" c.L. Hung =~ uncgmen
TUDING RECORD LINER RECORD
Blze Depth &bt Packer aet at Hize Top Bottom Eacks cemnent Screen (It}
tn, te. ‘ tt. i 1t ft,

PERFORATION RECORD -~

ACID, SHOT, FRACTURE, CEMENT BQUEEZH RECOID

Numbur per ft.

Slze & typs

Depth Intervel

Am't, & kind of materinl used

Depth Interval

INITIAL PRODUCTION

Date of first production

Produclng method (indleate If flowlng. gaa lift or pumping—i{ pumplng, show sire & typs of pump:)

Dale of test

Hre. leated

Choke slize

Gil prod. during teat
bhls.

Gas prod. durlog test | Water pred. during test | Ol gravity

MCPF

bhbis, * API {Cort}

Tublng presaurs

Cezing prasaure

Csl'ted rats of FPro-{ Ol
cuction par 24 hrs.

Gaz .
bhls, MCP

Vater das—oll ratlo
Bhin

Dicpasition of pas (state whether vented, used for fuel or sold):

s K}

CERTIFICATE: 1, the undersighed, under the penalty of perjury, state that I'am the.

i’é—w’éﬂmt{o’s .............. v

..... ..(compsny), snd ihat T sm suthorized by said company to make this report; and (hat this

report wag prepared under my supervidlon and girzclion znd that the facts ilated there « true, correct and ~oinplete to the best of my knowledge.

/A

~

..’/.me,m 2, ....gﬂex%&am. .of the

Permit Mo.

556

. STATE OF ARIZONA
OIL & GAS CONSERVATION COMMISSION

Well Completion or Recompletion Report and Well Log
File One Copy

Forin No. ¢

T

1Complete Reverse Sidez)




3
ez
\_
5
“y
DETAIL OF FORMATIONS PENETRATED
Formstion Top Bottom - ' Desoription®
Surface 0’ 401 Sand and clay
40° 144" Shale with sand stringers
144" 222¢ Clay and sandy shale
| : 222! 313" Sandy lime with shale stringers
| Coconino 313! 681’ Sand
681" 786" Sand and shale
786! 900" Salt with anhydrite
900" 1101 Salt with anhydrite stringers.
P
>
3 WPy T
] ) RECEIVED
I ' MG9 sy
\J 0&G Coi. _..il
* Show ali Siportant sones of porosity, delall of all cores, and oli érill-stem tetty, including depth Interval tested, cushion used, time tocl oDpen,
flowlng and zhut-{n presgures, and recoverfes. -
INSTRUCTIGNS: E .
- . Attach drillzrs Jog or other acceplable log
N This Well Campletion cr Recompletion re ~&:t: & Gas Conservation Commirdon not later than
“ thirty devs afler projaet compleilon, - ST K Lo o
K, . Form No-“ . : A S . . N S —— -
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[_ DOWELL SOMHAR TARALIPER SURYEY
JI‘ TREATHEHT HO: 11-42-8273 JOB HOD: 32D
: HELL DATH
I ZERD B GL
[ T.0. DOMELL 273 FT OFERATOR 272 FT Y
- CRSIHG ST12E 2-5-8 1IN 7 DEFTH 231 FT
: LINER - FT
= IHTERMEDIRTE 7 IH DEFTH 3869 FT
[~ TUBEIHG 4-1-2 IH _ DEFTH OUT FT
| HILLIAMS EHEEGY COMPRANY
E WELL HO: 1
Lo
ATGAMAMAR STORAGE TERMIWAL
u_f _é APRIL 135.11979 é;f:o’
i PRODUCTION: STORAGE
B

GEHERAL COMHEHTS : .

' : IIN MOT SURVEY BELDW 965 DUE TO PIFE IH WELL.
(E; i L —- =
. B ‘uv;

; MATLING ADDRESS MR. ARMAHDO PRDILLA o e v
: | COMPANY REFRESENTATIVE ' . 4
. STREET/BOX: F.0. BOX 849 o . -
£ Rt CITY: HOLERDOK  STATE: ARIZOHA

' ZIP: SEMZS HL ¥AH METRE

s S DOWELL EMGIMEER
z U ATTH: HR. ARMAHDO FRODILLA

)

i
AN
i}




MILLIAMES EHERGY
HELL Hi.

1
-

(A

E'_l,:l

]

ch

[nd]

C

DOMELL SOMAR CALIPER SUEYEY
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255 - B 49.5 61.0 4.8 G2.8 56.8 SE.8 £2.7

l aca 52.3 45.8 45.% Se.@ S51.8 S2.a 39,8 51.9
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DOMELL SONAR CRALIPER SURYEY

MILLIRMS EHERGY COMPAMY ADAMAMA STORAGE TERMIMAL APRIL 15:137%

MELL Hio: 1 J0E HO: 225

py

RADITI IH FEET

DEFTH AHGLE H =3
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W HE SH SE Ml
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DOWELL SOHMARR CRLIFER SURVEY

COMPANY ADAMANA STORAGE TERMIHAL RAFRIL 15,1573

YOLUME CALCULATIONS
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VOLUME CRLCVLATIONES
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449067

331179
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November 8, 1971

Memo to: Suburban Companies Core Test #1 Suburban Companies #1 Fee Strat
NW/WW Sec, 8-TISN~R24E SW/MW Sec~85F18N-R24E
Apache County Apache Co Ly
Our File #554 Our File@y
Suburban Companies #2 Fee Strat Suburban Companies Water Well #1
NW/NW Sec~82F18N~R24E Se¢ 8-T18N-R24E
Apache County Apache County
Qur File #557 Our File #5362

Meme from: Mr, W. E, Allem, Director’
Enforcement Section

On November 5, 1971 the writer visited the Suburban locations, Williams
Brothers, the general comtractor on this imstallation, had crews install-
ing the various linespumps, loading racks, and related facilities
required to complete the imstallation project. Bert Savoy, William
Brothers representative, told me that the #1 Well Reservoir had been
enlarged to 2300 barels capacity. This veservoir had been filled

with 2300 gallons of propane. The resérvoir for #2 Well is presently
being built. It has a preseat capacity of approximately 2100 barels.

The ultimate capacity will be 150,000 barels, Anocther 30 deys wélwill
probably see all construction work completed on this project.

Srtiasl

o et e AT R L 1

s b Lyt e

ar

1

!
4
i
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September 10, 1971

Memo from: Mr, W, E, Allen, Director
Enforcement Section i

Memo to: Suburban Companies Strat Test #1-82
our File #556 and #3839 557

Talked with Bob Wiruth regarding reports that they routinely
keep on receipts and. disbiursements of LPG in and out of their
storage projects, Wiruth is sending us information that they
have available which may help in developing a form “Transporters
and Storers Monthly Report” for our use.

Lathasal esbom et 42~
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July 1, 1971

Memo from W. E. Allen, Director
Enforcement Section

Memo to: Suburban Companies #1 Fee Strat
SW/4 NW/4 Sec, 8-T18N-R24E
Apache’ County
‘Our File #556

Red Johnson, Fenlx and Sc1sson, called to report :
that the above’ referenced well had reached’ total depth of
1101', 9-5/8" casiiig had been set at’ "890.5' and’ cémented to

Zoverlap the surface casing. Their plans are to move the rig
‘and drill a“water well, Follow1ng thls they will dr111 their

#2 strat test.

558

Jopon—

1o i g e o paphen s e

T B

9,




WELL SITE CHECK

Cpﬁtfactor g: !.(Q, % ﬂue S
7 _Spud Date -— 7/ 2 t:ﬂ,

Rotaty X

“Type Rig — ~_Cable

‘Samples

Pipe

‘Water Zomes M - 3 5 O
Lost Cire. Zones
- Formation Tops

: Cores, Logs, DST

- Crews

3 ﬁz:.’___

Present Operat:lons .

' ‘-':Formati_on

kAo

By ‘ﬁﬂfég QE!
Date@ ;3(/ -7/

Person(s ) Contac l:ed

Drilling wi.th Hud_‘: _'-

- . 'VSize‘-Hole [é’/«"/
size Drill Pi.pe - # "o
/ . L
, "l‘ypeBit . B 05 _

Drilling Rate  ___

Lithoiogy -

REMARKS, PHOTO, m A

MQLEY‘ p[»u.) eucnugﬁered dL(— GPJ)ro./
3,}0 chc:l ~(-c> Mud qv’) J—o Qou(&‘u\( o

. Permit uodiingZ?

| Gonfidential : Yes_:_




™

APPLICA(‘N FOR PERMIT TO DRILL OR Rt" NTER

APPLICATION TO DRILL - n:-:m oLb WELL OO

____jﬂHﬂEuﬁﬂl4%QMRANIES+~£LQ_Eﬂniz;1£Jﬁ;iaaQE: Ing
WAME OF COMPANY OR OPERATOR

P. O, Box 15§09 : Tulsa Oklahoma 74115

Address . Clty Stals

J. 0. Barnes i
Drilling Contractor

P. 0. Box 141, Casa Grande, Arizona 85222
Address

A\ DESCRIPTION OF WELL AND LEASE
Federal. State or Indfan Lease Number, of feellesss, name of lessar Well number Elevation (ground)
i 1 5299.0
Nearest distance from proposed locatian Distance from proposed location to nearest drllllnz,
to pioperly or leasa ilne: - tompleted or applicd—lor wall on the same lepse:
150 fteemt 530 feet
Number of acrzy in Jease: Numter of wells on lease, including this well,
eomplmdh:ordrnunaulhurmu:
114.00 One .

1z lease, Purchxsed with pne or more Name Address
wells drilled, from whom purchaged:

Not applicable

Well location (give footage from section lines) Seetlop—townahlp-—range or block and survey Dedlcation (Comply with Rule 183)
150! FWL, 1500 ENL Sec. 8, T-18N, R-24E G&SR BSM NMone

Field and reservaic {1 wildeat, so state) County
Unnamed field ' Apache

Distance, in miles, and direction from hearest town or poxt oftice
16 miles east of Holbrook

Propused depth: Rotary or cable toois Aporox. date work will start
1100’ . Rotary ) June 10, 1971

Bond Status. Organization Report Filing Fee of $23.00

Amount N On file A Or attsched Attached X

Remarke:

CERTIFICATE: 1, the undersigned, under the penalty of perjury, stals that I am m@ggﬂé@w of the
W' mpany). and that I am authori:ed b 14 gompany 1o maake this report; and that this
Teport was prépared under my supervision and direcilon and that the facts staled thereln lels 10 the best of mv knawtadss

rrect and comp!

RECEIVED
JUN 15 14/1 L/ ?/7/

i /)

Data” 7
0 & 6 CONS. COMM.

e =
Permit Number: N) 5b

Approval Date: VSRR STATE OF ARIZONA
’ OIL & GAS CONSERVATION COMMISSION

Approved BYW [ éfﬂ/lﬂ///f/@// V/I/" _A'—f-_ . AppMcation to Drill of Re-enter

1e Two Coblag
Nolice: Befl nding in this form be sure that you have given F P
alt i mation requestec. AMuch unnecessary correspand-

ence wiil thus be rvoided.
Form Nv. 3

{Compiete Raverse Side}




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

(L]

. A registered professional engineer or land survevor registerad in the State of Arizona or approved by the Commission shall

show on the plat the location of the well and certify this information in the space provided.

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

otherwise? YES. . _NO__

4. Is the Operator the only owner in the dedicated acreage outlined on the plat below? YESMO

5. If the answer to question four is “ne,” have the interests of all the owners been consolidated by communitization agreement or
. If answer 15 “ves,” Type of Consclidatjon.

6. If the answer to question four is “ne,” list all the owners and their respective interests below:

Owner

1.and Description

CERTIFICATION

- — -

{
b
|

|l

|

|

]

|

i

|

i

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

Name

Position

Company

Date

“
ta,

st s . o e et

—— —— i i it e woeer]

_.‘._._...._’.____._l._.........___.......... N

s s — — —

|

|

!

|

{

|

i

- . |

s

' !

}

|

{

!

|

|

L

I hereby certify that the well loca-

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

i made by me or under my super-
i vision, and that the same is true and

- correct io the best of my knowledge
—_ — -4 and belief.

Date Surveyed

Registered Professional Engincer
and/or Land Surveyor

o — i ———

of 333 850 DOD 1320 1650 1080 2310 2640

2000 -

1506 1000 500 3 [Certificate No.

PROPOSED CASING PROGRAM

e el v mar e B A

'Sizf_- of Cnsing

13 3/8"
g 5/8"

T
“Weight

48
32.3

'Grnd; & 'Type

H=-40

H(ﬁm
%

=

G.L.
G.L.

Top

Baltom Cementing Depihs Sacks Cement

150 top to bottom

850" top to bp@m
B4 /
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PERMIT TO DRILL

This constitutes the permission and authority from the

OIL AND GAS CONSERVATION COMMISSION,
STATE OF ARIZONA,

" Tor SURURBAN COMPANIES
" (OPERATOR)
to drili a well to be known as
SUBURBAN COMPANIES #1 FEE STRAT
‘ (WELL NAME}
located . 150" FWL ~ 1500° FNL
Section___ 8 ___ Township 18N Range 242 , APACHE County, Arizona.

Section, Township and Range is dedicated to this well.

Said well is to be drilled g_uﬁft&?ﬁa'lly as outlined in the attached Application and must be drilled
' r f ra -

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

Issued this__ 18t day of JURE L1918

OlL AND GAS CONS RVATION COMMISSJON

PERMIT N? 256 State of Arizona
Oil & Gas Conservation Commission

RECEIPT NO. 2890

. _ ‘Permit to Drill
AP] NO. 02_-001-.201‘_-2

FORM NO. 27

SAMPLES ARE REQUIRED ~ T

[T R R SO PP IOt PP SRR TP

i i

- TR Y

o A L G

MO

i

i
,"'."
3
tZ

3

i

i

3




DIGITAL

DIGITAL SURVEYS, INC.

SONAR SURVEY

Ferrellgas
WELL NO. 1
MARCH 18,1992

ADAMANA, ARIZONA

CUSTOMER 'REP.:
SONAR OPERATOR:
HOIST OPERATOR:

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

INTERMEDIATE DIA.:
INTERMEDIATE DEPTH:

TUBING DIA.:
TUBING DEPTH:

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

REMARKS:

MR. THOMPSON
BOB POLLOCK

253
B.H.F.
B.H.F.
N/A

4.5ll
assa’

N/A
ouT

985°
N/A
985°

SURVEYED THRU 4.5" TUBING STRING

SURVEYS, INC. 10700 CORPORARTE DR. STE. 100 STAFFORD, TX 77477

TELEPHONE (T13)240-8777 FAX (713)240-867128

i




VOLUME REPORT

‘ DEPTH INCR TOTAL INCR TOTAL INCR
] feet meters ft3 i3 m3 m3 bbls bbls

900 274.3 0 0 0.0 0 0.0 0
901 274.6 16 - 16 .4 0 2.8 2
902 274.9 21 317 -5 1 3.17 6
903 275.2 26 63 .7 1 A.6 i1
904 275.5 42 106 1.1 3 7.4 18
905 275.8 150 256 4.2 7 26.7 45
906 276.1 11456 1402 32.4 39 203.9 249
907 276.4 2636 4038 74.6 114 469.4 719
908 276.7 2699 6738 76.4 190 480.6 1200
909 277.0 2260 8999 64.0 254 402.5 1602
910 277.3 - 1916 - 10916 54.2 309 341.2 1944
911 277.6 1630 12546 46.1 355 290.3 2234
g12 277.9 1214 13761 34.3 389 216.2 2450
g13 278.2 649 14410 18.3 408 115.5 2566
914 278.5 206 14616 5.8 413 36.5 2603
915 278.8 64 14681 1.8 415 11.3 2614
916 279.1 50 14731 1.4 417 8.9 2623
917 279.5 37 14769 1.0 418 6.5 2630
918 279.8 20 14789 .5 418 3.5 2633
918 280.1 286 14816 7 419 4.6 2638
920 280.4 8133 22949 230.3 649 1448.4 4087
921 280.7 23482 46432 665.0 1314 4182.1 8269
922 281.0 23414 69846 663.0 1978 4170.0 12438
924 281.6 46083 115930 1305.0 3283 8207.3 20647
926 282.2 45134 161064 1278.1 4561 8038.3 28685
g28 282.8 44916 205981 1272.0 5833 7989.5 36685
930 283.4 45825 251806 1297.7 7131 8161.4 44846
932 284.0 46317 298124 1311.6 8442 8249.0 530956
934 284.6 45458 343582 1287.3 9730 8096.0 61191
936 285.2 43267 386850 1225.3 10955 7705.8 68897
938 285.9 41381 428231 1171.9 12127 7369.9 76267
940 286.5 42665 470897 1208.2 13335 7598.6 83866 |
942 281.1 A7662 518559 1349.7 14685 8488.6 92355
944 287.7 55854 574414 1581.7 16267 9947.5 102303
946 288.3 58636 633051 1660.5 17928 10443.0 112746
948 . 288.9 52165 685216 1477.3 19405 9290.5 122036
a50 289.5 42825 728042 1212.8 20618 7627.1 129664
g52 290.1 36111 764163 1022.6 21640 6431.3 136095
954 290.7 33345 797499 944.3 22585 5938.7 142034
956 291.3 30290 82778¢ 857.8 23442 5394.6 147429
g58 291.9 27264 855054 772.1 24215 4855.7 152285
960 292.6 24645 879700 697.9 24913 4389.2 156674
gg2 293.2 22183 901883 628.2 25541 3950.7 160625
964 293.8 19933 921817 564.5 26105 3550.0 164175
966 294.4 17390 939207 492.4 26598 3097.1 167272
968 295.0 14711 253919 416.6 27014 2620.0 169892
970 295.6 12278 966137 347.17 27362 2186.7 172079
972 296.2 9338 975535 264.4 27627 1663.0 173742
974 296.8 6739 282274 190.8 27817 . 1200.2 174942
975 2987.1 2631 984906 74.5 27892 468.5 175411
976 297.4 1998 986905 h6.5 27949 355.8 1756767
977 297.7 971 987876 27.4 27976 172.9 175940
g78 298.0 365 988242 10.3 27987 65.0 176005

979 239 988481 6.7 27993 42.5 176048




o aivemn

DEPTH
feet meters

980
981
982
2983
g84
985

298.7
299.0
299.3
299.6
299.9
300.2

TOTAL
ft

988640
988744
2488810
988852
988873
388879

TOTAL
bbls

176076
176095
176107
176114
176118
176119

AH A CTTRT P RN ot o a DR o e Ko e byt 3o

BB SRy T T ST DS S M e Pl
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? VEeeEEEEND

Depth & Radii in feet

DEPTH

900
901
902
903
904
205
906
907
308
909
910
911
912
913
914
915
916
917
918
919
920

921

922
924
926
928
230
932
934
936
938
940
942
944
946
948
950
952
954
956
958
960
962
964
966
968
970
972
974
- 975

TILT

S0

90

30
90
a0
20
90
20
[0
90
90
a0
30
30
90
96
30
20
90
90
90
90
90
90
90
90
90
20
90
90
90
20
a0
20
90
g0
90
90
90
90
90
90
20
90
90
90
90
20
90
20

N

MAJOR COMPASS RADIIL
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§ o mCFERS

Depth & Radii in

DEPTH

976
9717
978
979
980
581
982
983
S84
985

TILT

90
20

- 90

90
90
30
90
90
90
90

=

NWwh DO OWW
pPnwoow oL

feet

NE

i6.

i0.

SWwH O~

.

COD~NO - W

MAJOR COMPASS RADII

N

_-WbhbOoOoDOWO

SE

*

oW RN

29.5

el
-
[ 5%

"
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NMwsTO O

CONWMN~ —~

- 0

MWDo ONO

w0
E 3

»
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OWEW~N~RnOD =
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Mwbh AN DO® X

.

C=NOROWONWE
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XA R I =

z
x

[
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5 DEGREE RADII REPORT

in feet

Radii

- 90 degrees

TILT

: 800 ft

DEPTH

AZ

86123034
22211222

65113934
22211122

65202942
22211122

1anu2“4oq4ﬂa
22221122

1..5323943
22221122

35513933
22221122

46521623
22221122

--------

NN NN

47501103

22221122

OLOoOWLOWLOW
O ONNM~"
—r—tNNe

90 degrees

TILT

: 901 ft

DEPTH

AZ

54633357
22222222

54533357
22222222

65632357
22222222

7.7543357
22222222

__.17573339
22222222

66563337
22222222

77463336
22222222

07452335
32222222

?5462335
22222222

DEPTH: 902 ft TILT: 90 degrees

AZ

08844688
3222222?_

88864460
22222223

00835458
33222222

80084660
23322223

38086468
22322222

88034448
22322222

80604458
23232222

82684248
23222222

00864248

33222222

oOWONOoWow
< DM O NPT
R~ WV e

- 90 degrees

TILT

- 903 ft

DEPTH

AZ

Rw3ncnv8nboh2
Q93n49_2nzqu3

2328882?
33322233

33200822

33333233

33208822
33332233

33328602

33332233

33228882

. = 4 -

33332223

23228882
33332223

25228002
33332333

2522888?_
33332223

45

a0
135
180
225
270
3156

DEPTH: 904 ft TILT: 90 degreas

AZ

05735395

LI | .

53434343

09733377

09735975
53434343

73757333

. & 3 .

44443444

P T Rk w A Rl

s ® a = ® L]

34433344

1[9913575

34344433

-RnmMmn o

--------

T NTETONN

79575715

------

34344343

59393391

CoapT IRt e >




AZ

0
45
90

135
180
225
270
315

AZ

45

90
135
180
225
270
3156

AL

a5

20
1356
180
225
270
315

AZ

45
80
135
180
225
270

Radii in feet

DEPTH:

OOV OUYDW
ONER D RRNOD

DEPTH:

26.
26.
29,
27.
28.
28.
28.
24.

MOoOOO~ &~

DEPTH:

30.5
32.6
33.1
32.0
28.8
27.17
28.2
30.9

DEPTH:

26.7
30.5
31.8
30.3
28.2
24.8
25.6
27.5

905 ft

CUOUYWEeOWw
oD OanN

906 Tt

—~OO~NOoo =WV

5 DEGREE RADII REPORT

TILT: 90 degrees

9.0 9.0
8.2 8.1
9.6 9.2
9.4 8.6
9.4 9.4
9.4 10.3
9.4 9.8
9.2 9.9
degrees
26.0 24 .1
27.1 26.9
28.0 28.8
27.8 28.2
26.9 27.8
28.0 28.8
27.1 26.3
23.3 26.3
degrees
31.1 29.5
34.1 33.1
31.8 31.2
29.9 27.5
32.6 28.8
28.6 28.0
28.4 27.7
29.7 30.9
degrees
29.2 31.1
30.3 31.8
32.9 31.4
28.2 27.3
26.5 256.6
24.6 24.6
26.0 27.3
24.5 24.8

AZ

45
90
135
180
225
270

DEPTH:

22,
27.
29,
28,
24,
22.
23.
22.

PR N e =

9.2 9.4
9.6 8.4
9.9 8.8
9.6 9.2
9.6 5.8
9.6 9.2
9.4 9.2
9.4 9.6
TILT: 90
26.9 26.9
27.7 28.0
27.17 27.7
27.5 27.3
30.5 29.5
28.2 28.6
25.4 28.0
26.3 25.0
TILY: 90
29.5 30.3
32.9 33.9
32.0 31.6
30.7 29.7
32.9 32.4
26.9 27.56
27.5 29.0
31.6 29.0
TILT: 90
30.9 30.1
29.4 29.0
32.4 31.6
29.9 29.5
25.0 25.8
24.5 24.5
26.0 25.6
25.8 26.3
TILT: 90
27.17 26.9
27.5 27.1
32.6 31.8
27.7 27.17
23.1 22.9
22.4 22.8
22.8 23.1
21.3 21.8

degrees

27.7
27.8
31.6
27 .1
22.9
21.8
22.9
21.4

27.7
28.0
32.2
26.5
22.4
22.4
23.3
21.3

wUVwPowe®
COWEsRLRD

24.8
27.8
27.1
29.4
29.0
28.4
27.5
27.5

31.4
32.6
31.8
32.2
28.0
27.3
30.5
29.2

33.3
31.1
32.0
26.3
26.7
25.0
24.6
25,2

28.4
28.6
32.0
24.8
22.0
21.3
22.2
21.1

pUuwowwoemo®
ODoOWPwoNPROE

24.8
28.2
26.5
27.5
27.8
28.4
25.0
27.3

32.0
31.6
32.0
30.%
30.1
27.8
30.1
29.9

30.9
31.1
31.1
26.0
26.3
25.4
24.5
24.6

27.8
30.5
31.6
25.2
23.1
21.4
21.3
21.8

DO LPDOULOLBO
Mo REORO

25.2
29.9
27.5
28.8
27.7
27.8
26.3
25.2

32.6
32.2
30.7
32.6
28.0
28.2
30.7
30.7

29.7
31.1
30.9
26.7
25.2
24.6
27.1
25.6

27.5
29.2
28.2
23.9
22.6
21.8
21.3
21.6




AZ

0
45
20

135
180
225
270
315

AZ

45

20
1356
180
225
270
315

AZ

45

90
135
180
225
270
315

AZ

A5

90
135
180
225
270
315

AZ

45

20
135
180
225
270
315

Radii

in feet

DEPTH:

21.1
26.
28.
27.
23.
20.
20.
19.

OWwL - W~

DEPTH:

17.
24,
26.
24.
22.
19.
17.
16.

RN o 3 o Qo e B S B PR

DEPTH:

16.
20,
18.
19.
18.
15.
14.
14.

W=D OoEWwWO

DEPTH:

i0.
i2.
i2.
10.

10.
10.

WL =W~ o~

DEPTH:

merGh bbb
o Owhd

9

—h
)
-4
o

22.
26.
29.
27.
22.
20.
20,
19.

NMNOWEeR~Noo

a11 ft

18.
24,
25.
25,
22.
19.
18.
16.

OO0 COoODD®

912 ft

17.1
20.3
18.8
18.0
19.2
14.7
16.2
14.5

913 ft

o]
o

12.2

-
0D -
f-Y

Y TR T
—_-o O~
- 0 =~ L

o
b
Y
-
ot

muObbpok
COoORNNMWOINW

+ @

5 DEGREE RADII REPORT

TILT: 90
23.9 25.4
26.2 25.8
29.9 29.7
26.5 26.3
22.2 21.4
20.9 20.3
21.4 21.3
19.6 19.0

TILT: 90
20.3 21.1
24.3 24 .1
26.9 27.5
24.8 25.0
21.4 20.1
18.2 18.8
18.2 18.8
16.7 16.5

TILT: 90
16.7 18.6
19.9 19.0
16.0 15.8
18.6 20.9
18.0 17.3
14.5 15.6
15.8 16.7
13.9 13.9

TILT: 90

9.4 9.2
12.4 12.6
13.0 12.0
11.1 9.8

7.3 8.4
11.1 11.3
10.1 11.1
11.1 11.1

TILT: 80

4.3 4.7

5.0 5.0

4.3 4.5

4.1 4.3

4.7 4.5

5.2 4.5

4.9 4.9

5.4 5.0

degrees

26.0 26.2
25.6 26.0
29.7 29.%
25.8 25.2
21.4 21.4
19.7 19.7
20.7 20.3
18.6 18.4
degrees

22.8 23.17
24.6 24.3
27.5 26.5
23.9 23.9
19.6 19.2

17.9 17.9
19.7 i8.0
16.2 16.5

degrees

20.7 21.8
19.9 19.9
18.8 18.4
21.3 20.9
17.1 16.9
15.4 15.6
16.2 15.2
13.9 13.5

degrees
9.0 1i0.7

13.1 13.1
it.8 11.8

9.4 8.8
9.0 9.4
11.6 11.1

11.3 10.7
10.7 11.4

degrees

4.9 4.9
4.7 4.5
4.9 4.9
4.3 4.3
4.3 4.7
5.0 4.9
4.9 5.0
5.0 4.9

26.
27.
29.
24,
21.
19.
20.
i8.

25.
24.
26.
23.
19.
17.
17.
16.

22.
19.
21.
19.
16.
15.
16.
13.

10.
13.
it.

11,
11.
10.

bR ELO
~NOO~NW=NOMO

OO W-—

O~~~ W

MW~ H =0 =0

M h~NOWLDE

26.3
28.0
29.5
24.6
20.17
19.6
20.1
19.7

24.8
26.2
21.7
23.3
19.0
17.1
17.8
16.9

22.4
19.4
16.7
18.8
16.2
14.5
14.8
15.0

13.3
12.8
11.8

8.2
10.3
11.8
11.4
1.1

.

pORLRRRD
0 0~ L~ 0

26.3
28.4
28.8
23.17
20.1
19.9
i9.6
20.3

25.0
25.4
25.6
22.6
18.6
17.1
17.1
17.3

20.3
19.2
17.1
18.4
14.8
13.7
14.1
15.4

11.6
10.9

9.0
10.7
11.1
111
11.1

.

pO AR EE RO
MO WoOWMLMN

T

=i ,—fa ?;,3.{# . ” .'

~e




5§ DEGREE RADII REPORT

Radii in feet

- 90 degrees

TILT

- 915 ft

DEPTH

AZ

88896621
33334454

99905704
33344454

80895633
34334444

726057.87.
34344444

72795677
34334444

nuonbnu2,11:7
34334444

90581679
34334444

88790671
33334445

1_1781672
43334445

05050505
SO M ANM~"™
- NNM

: 90 degrees

TILY

: 916 ft

DEPTH

AZ

81..447.043
33333443

7.4444854
33333343

86435956
33333343

68445948
33333343

6_.!3.43031
33333444

69233021
33333444

581..33831
33333344

59143813
33333344

9135625
33333344

45

90
135
180
225
270
315

- 90 degrees

TILY

- 817 ft

DEPTH

AZ

32378381
33322333

4426617.3
33322333

4255862
33322233

36275864
33322233

15285865
33322233

16114766
33332233

51.14556
33332233

15115826
33332233

153.....5_!38
33332233

45

90
135
180
225
270
315

90 degrees

TILT

DEPTH: 918 ft

AZ

31345166
22111221

‘11445756

NN T N

41545616

22111122.

31454525
221.11.122

42434526
22111122

NS OO~

_—r e NN

N M OO
- N

61«144627
12211122

53333526
122111?_2

90

45
135
180
225
270
3156

- 90 degrees

TILT

: 919 ft

DEPTH

AZ

08556888
43333333

98567088
33333433

07575080
43333434

17765998
43333333

17785908
43333343

33333333

99973998
33333333

99173389
33433333

91-064?.38
34433333

45

90
135
180
225
270
315




pmeneRp
I IS
4 v

Radii in feet

AZ

0
45
20

135
180
225
270
315

AZ

45

90
135
180
225
270
3156

AZ

45

90
1356
180
225
270
315

AZ

A5

90
135
180
225
270
315

AZ

45

90
135
180
225
270
315

DEPTH:

B4,
91.
94.
91.
85.
83.
81.
76.

-~ O WOdDOoO®E

DEPTH:

87.2
89.5
95. 1
82.1
85.0
84.0
80.4
83.3

DEPTH:

85.
a7.
87.
85,
90.
85.
80.
79.3

oMo @@ W

DEPTH:

86.5
85.2
83.3
85.7
89.1
86.7
81.6
82.5

DEPTH:

81.6
80.6
89.1
80.3
89.1
88.0
84.8
83.6

920 ft

85.7
90.8
93.1
92.5
86.9
84 .4
80.6
78.0

921 ft

88.9
90.1
94.4
92.3
85.9
83.6
8¢.3
81.8

922 ft

86.8
88.2
87.0
89.1
88.2
84.6
80.3
80.6

924 ft

85.0
87.2
81.6
88.0
87.6
85.5
81.9
81.2

926 ft

83.3
80.6
85.7
83.1
90. 1
87.6
84.2
83.5

5 DEGREE RADII REPORT

TILT: 90

81.6
90.8
90.6
93.3
85.2
83.3
80.3
77.6

81.8
90.2
91.4
92.9
84.8
83.5
80.4
81.0

87.4
89.3

83.8

90.6
86.7
84.2
80.6
81.9

84.2
87.8
83.1
93.4
87.8
B4.8
81.8
81.4

85.7
80.6
83.3
84.2
90.1
87.8
82.5
83.1

81.8
90.1
87.8
93.1
85.7
84.2
80.8
79.5

TILT: 90

83.5
90.1
90.2
92.9
85.5
83.6
80.3
81.8

TILT: 90

84.6
90.4
85.3
92.1
85.9
84.2
80.8
83.1

TILT: 90

85.2
89.9
79.3
82.7
8.0
85.5
81.2
81.0

TILT: 90

84.2
81.4
83.6
83.5
88.7
85.9
8t.8
84.0

degrees

82.5
89.5
88.2
93.1
85.3
a3 .1
82.1
81.0

degrees

81.9
30.1
87.8
93.4
86.1
82.5
82.1
85.9

degrees

84.4
89.3
86.8
94.4
87.0
83.3
83.1
83.8

degrees

85.0
89.7
78.3
91.7
87.8
85.0
81.2
82.1

degrees

82.7
84.4
82.5
80.8
85.9
85.3
81.8
83.3

T

86.8
93.8
87.2
898.5
84.6
81.6
81.4
87.0

82.9
95.3
86.7
90.6
85.0
81.8
79.5
85.3

82.7
86.5
85.7
92.7
87.4
83.1
83.8
85.2

81.0
87.0
82.7
91.6
86.3
84.8
82.9
83.5

81.9
86.1
77.6
86.1
85.0
84.8
82.1
82.1

88.7
96.3
89.1
88.2
83.8
81.2
78.2
83.3

86.8
95.7
87.8
88.7
84.4
81.2
a8.7
86.5

83.1
85.9
84.4
92.9
87.0
82.3
83.3
86.3

81.8
81.6
86.1
91.6
88.4
83.8
83.8
85.3

83.3
88.2
78.0
87.6
86.3
85.2
8z.7
81.9

89.7
95.3
91.0
85.9
83.8
81.4
75.9
82.9

88.5
95.1
90.6
86.1

. 83.8

80.8
87.2

-88.4

84.8
86.7
84.0
92.3
86.3
81.4
80.8
86.7

82.3
82.1
85.3
91.6
86.3
82.3
82.9
85.2

83.5
89.56
79.1
88.5
87.4
84.8
84.4
82.5




Radii

AZ

0
45
90

135
180
225
270
315

AZ

45

90
135
180
225
270
315

AZ

45

90
135
180
225
270
3186

AZ

45

a0
135
180
225
270
315

AZ

45

90
135
180
225
270
315

in feet

DEPTH:

az.
B85.
81.
86.
86.
BS.
82.
B4.

D= —=-0 0w

DEﬁTH:

88.
84.
B2.
85.
86.
85.
84,
85.

MR WwK O WO

DEPTH:

89.
86.
B2.
83.
B8.
as,
85,
86.

Moo ~WwWw

DEPTH:

90.6
85.
B2.
81.
85.
82,
85.
85.

W Wwwoww

DEPTH:

88.4
81.8
80.
77.
81,
80.
81.
856,

WO=0N -

928 ft

83.
86.
81.
88.
83.
86.
83.
84.

O = WO =@

930 ft

86.
85.
81.
a6.
88.
86.
84.
86.

WM ~WOWOWw

932 ft

87.6
85.9
81.4
84.6
87.4
86.7
85.5
86.5

934 ft

89,
85.
81.
7.
86.
82.
86.
84.

M=~ NmOWw

936 ft

B87.4
78.7
80.6

76.1
83.1
79.9
83.3
85.2

5 DEGREE RADII REPORTY

TILT: 90 degrees

83.1 81.4 81.0 82.3
86.3 84.4 83.5 83.5
82.9 85.0 85.9 87.4
87.4 85.9 84.8 89.1
85.0 88.5% 87.4 86.8
85.7 85.5 85.0 83.8
84.6 85.7 84.2 86.8

83.8 85.2 B6.5 87.6
TILT: 90 degrees

85.0 84.4 84.8 84.4
86.1 86.7 85.9 84.4
83.3 85.3 85.9 86.3
87.4 85.3 83.8 84.2
89.3 88.7 89.9 89.1
86.3 87.2 85.3 83.3
83.6 85.9 86.5 86.3
86.1 85.7 87.2 87.8

TILY: 90 degrees

87.4 87.0 86.5 856.3
87.0 86.1 85.2 83.8
84.4 84.2 84.6 83.6
85.5 81.0 81.0 79.9
87.4 87.8 89.1 a1.2
86.7 87.0 86.1 86.3
84.8 86.3 86.7 87.2
87.0 87.6 89.3 90.1

TILT: 90 degrees

88.4 89.5 88.4 87.4
80.8 82.3 84.8 82.9
82.9 81.8 78.4 80.1
78.0 79.3 80.6 80.6
84.6 84.2 81.4 81.8
82.5 83.3 82.5% 81.0
35.9 85.7 856.5 86.3
87.4 88.5 89.1 89.1

TILT: 90 degrees

.86.8 86.1 86.1 86.3
77.4 79.9 80.1 78.2
79.1 78.7 77.0 78.0
76.5 77.4 77.8 79.5
81.6 79.7 77.8 77.0
81.2 79.1 78.6 78.4
85.0 84.8 84.6 84.2
85.2 87.4 86.7 86.7

R Al aaro o kiles b diab i o S bl it

83.3
g2.9
85.3
87.6
85.7
83.3
87.2
B6.1

83.6
84.2
85.5
85.7
88.0
83.8
86.8
87.0

84.2
84.4
83.8
83.8
86.1
84.2
86.8
20.1

88.0
80.1
79.3
84.8
79.9
83.1
85.0
89.3

86.1
75.5
77.2
79.7
76.7
79.1
84.0
88.2

83.8
82.9
84.2
86.8
86.3
8z2.7
85.0
85.7

83.5
84.4
85.0
a7.4
86.5
83.5
86.7
a7.4

86.3
83.6
83.3
86.5
84.4
83.5
87.4
89.5

88.4
76.1
81.0
83.6
81.0
84.6
85.0
90.6

86.1
76.7
79.7
17.2
77.8
81.6
85.0
88.7

84.8
g2.1
87.8
86.1
85.7
82.1
84 .4
84.6

84 .4
84.0
83.5
88.0
86.1
84.0
86.3
88.2

86.3
83.1
82.7
87.4
83.8

.84.2

86.5
90.6

87.4

"81.4
' 82.9

83.6
82.3

:84.4

85.56
89.9

84.6
78.0
79.9
80.3
80.6
82.1
85.7
88.2

T YR RETREE T 1 Phcd ST ETTR Y Lanr e ey




LI )
P
s
P
i
i

AZ

0
45
20

135
180
225
270
315

AZ

45

90
135
180
225
270
315

AZ

45

90
1356
180
225
270
315

AZ

Ab

90
135
180
225
270
3156

AZ

45
90
135
180
225
270

Radii

in feet

DEPTH:

85.0
76.7
79.1
78.4
81.2
77.2
80.8
84.6

DEPTH:

83.6
79.1
83.5
81.2
81.6
81.2
93.6
94.0

DEPTH:

89.
84.
85.
85.
91.
93.
93.
a1.

DEPTH:

90.2
98.56
107.8
116.1
99.3
94.4
87.8
90.8

DEPTH:

94.2
95.7
102.3
103.6
94.0
88.7
84.2
89.1

CODONWEW

938 ft

85.0
75.7
80.1
76.7
79.1
72.5
84.4
85.3

940 ft

82.7
82.3
81.9
81.9
81.9
76.3
94.6
90.4

942 ft

83.5
85.0
85.9
83.5
92.5
94.2
93.1
91.9

g44 ft

88.2
100.2
110.0
113.8

99.7

92.5

91.4

94.0

946 Tt

97.2
94.8
103.2
104.9
92.9
89.17
85.3
87.2

TILT: 90
85.2 85.2
77.6 18.4
79.9  80.3
77.2  78.4
78.0 16.7
74.6 75.5
84.8 86.8
85.7 85.0
TILT: 90
g2.5 82.7
79.9 81.9
81.9 81.9
‘82.7 84.2
81.4 18.7
71.8  76.1
97.4 96.3
89.7 88.7
TILT: 90
84.2 82.7
86.3 79.9
8g.9  87.6
84.4 85.2
91.9 95.3
94.4 94.8
93.4 94.6
95.1 93.3
TILT: 90
88.9 92.3
101.9 102.9
112.5 111.5
107.8 106.5
96.5 95.0
91.2  93.3
94.0 92.9
95.5 97.6
TILT: 20
94.4 94.2
96.3 96.8
104.0 108.0
101.4 97.8
94.0 93.8
87.8 87.4
85.9 88.2
91.6 95.0

T Rt PRSI TS

5 DEGREE RADII REPORT

degrees

84.8 84.8
77.8 77.8
79.5 717.8
79.9 80.4
74.6 75.0
73.5 76.3
86.7 85.7
85.9 86.1
degrees

83.3 83.3
81.4 85.3
81.2 83.5
82.5 79.7
77.8 78.2
78.9 82.9
96.3 94.0
88.2 86.8

degrees
83.56 85.9

81.6 86.7
84.4 85.5

86.2 87.2
94.4 94.0
95.0 93.8
95.7 96.1
92.9 95.0

degrees

93.4 93.8
99.5 97.4
114.2 114.0
106.3 100.8

95.9 95.7
a5.56 92.7
92.7 93.8
97.4 99.7
degrees

96.3 97.4

95.5 93.8
103.6 105.9

97.8 23.8
95.0 94.2
88.0 91.9
88.9 86.7
93.3 95.3

83.8
76.5
78.9
78.4
78.4
78.9
85.7
85.3

82.3
81.9
80.1
83.6
79.5
84.6
92.5
86.7

85.7
93.8
85.0
88.4
94.8
93.8
97.4
90.1

93.6
98.0
115.1
102.3
98.7
89.9
97.0
100.4

96.5
94.2
105.7
93.4
94.6
86.1
88.2
95.5

80.8
79.1
78.6
78.0
77.2
80.3
87.0
84.6

81.0
81.4
82.5
87.6
81.2
87.4
89.3
86.8

83.1
91.0
82.3
89.1
94.0
93.3
99.5
88.7

92.3
99.3
109.8
98.0
97.0
91.0
91.9
98.0

95.3
94.6
104.0
93.3
92.7
85.5
86.7
93.4

78.2
80.3
78.2
80.8
77.2

82.17

83.5

,83.8

78.6
83.3
81.4
85.0
81.2
91.4
93.3
83.1

86.7
89.1
82.3
90.6
96.8
92.1
956.9
88.2

92.7
102.1
108.7

98.2

96.1

90.6

91.4

96.5

95.0
98.0
102.5
93.8
88.5
85.3
88.4
- 93.8

ARG Fina- BITE AR R b 2o T




5 DEGREE RADII REPORT

Radii in feet

AZ DEPTH: TILT: 90 degrees

0 92.
45 80.
30 - 81,

98,
89.
86.
7.
85.

84.6 84.0 83.6 85.3 85.5 82.9
84.6 87.2 g82.1 83.1 8z2.1 81.8
85.7 99.1 98.0 100.2 98.7 100.4
97.4 96.3 Q3.4 92.5 88.5 '88.4
88.4 88.0 88.7 87.4 90.1 91.0
81.6 83.6 83.6 83.8 81.2 79.9
82.3 81.4 82.3 82.9 82.9 83.1
85.0 85.0 89.7 91.9 92.3 90.1

W =-tWwoommw

DEPTH: . TILT: 90 degrees

79.
78.
78.
80.
78.
12.
70.
18.

81.2 79.5 78.7 80.1
78.9 77.0 76.9 76.7
81.2 81.8 B2.7 81.8
79.1 78.9 79.3 79.9
70.8 76.3 74.2 76.1
72.1 70.4 12.9 73.5
72.5 73.7 74.6 5.7
79.3 18.7 79.3 81.0

oUW en

TILT: 90 degrees

76.1 76.7 77.6 77.8
76.1 75.9 75.2 72.9
77.0 78.0 77.86 76.7
76.9 76.17 76.1 75.4
70.8 70.3 70.1 69.9
68.2 67.8 67.8 69.3
70.3 68.5 72.5 73.8
77.2 75.9 76.3 77.8

TILT: %0 degrees

74.4 75.4 75.0 74.8
71.4 70.3 70.1 70.6
73.8 74.6 75.5 74.2
72.5 12.7 71.4 72.5
69.3 68.9 67.8 69.1
65.7 67.6 67.6 66.1
68.0 68.4 70.4 71.0
75.0 74.8 75.0 74.6

TILT: 90 degrees

71.4 70.8 67.8 67.1
65.0 63.9 65.0 66.1
74.0 74.0 73.7 72.1
69.1 70.1 69.3 68.0
64.4 62.2 61.0 60.6
60.3 59.9 59.7 61.6
66.1 67.6 68.4 68.4
70.1 70.6 70.3 70.3




fasgmanEn

IR ATIEY A

Radii in feet

AZ DEPTH:

o 68.
45 65.
20 67,

64 .
64.
55.
62.
66.

WO RAEND

DEPTH:

63.
61.
66.
61.
60.
b4.
60.
62.

Mo =+ 0W

S
m
U
=
u e

LOWWHEOD-O=

.2
.4
.4
.3
.0
.8
.0
A

= OMWn oW

7=}
oy
N
-
ﬂ

o o;
0 -

noOorOg
W -- 00w

NN RODOO

7

5 DEGREE RADII REPORT

67.8
62.9
69.9
64.4
59.0
57.3
62.5
67.8

63.1
61.2
65.56
61.4
60.8
53.5
59.9
62.17

59.9
59.1
64.2
57.8
56.9
51.0
58.4
61.4

56.9
52.7
57.8
55.0
55.4
49.9
50.8
55.7

51.6
48.2
51.8
50.3
51.2
46 .7
47 .1
49.9

TILT: 90

68.9
63.1
69.7
65.9
61.2
57.6
63.3
67.6

TILTY: 90

63.1
59.7
65.7
61.4
54.8
53.9
60.8
63.9

TILT: 90

59.7
59.0
60.8
59.5
56.4
51.8
57.3
60.6

TILT: 90

56.9
54.8
56.3
54.2
54.0
50.1
52.5
56.1

TILT: 90

51.2
50.7
52.7
50.1
50.8
46.7
47.6
54.4

degrees

69.1
61.4
68.
65.
56.
59.
65.
68.

degrees

63.3
59.5
66.
61.
55.
54.
62.
62.

64.8
62.0
67.6
65.7
57.1
58.4
65.4
68.4

61.6
59.7
63.7
62.7
54 .2
54.8
61.4
64.8

degrees

59.1
59.0
55.9
59.0
56.2
51.0
57.3
58.6

59.0
57.8
565.4
59.0
52.7
51.8
58.2
61.0

degrees

57.3
54.8
55.2
556.0
54.0
50.1
53.6
85.7

degrees

51.0
51.4
53.3
51.0
50.8
46.7
46.7
55.0

56.1
56.9
55.2
57.6
54.2
48.8
59.0
55.4




t

Radii

AZ

0
45
90

135
180
225
270
315

AZ

45

90
135
180
225
270
3156

AZ

45

90
135
180
225
270
3156

AZ

45

90
135
180
225
270
315

AZ

45

90
135
180
225
270
315

in feet

DEPTH:

48,
41.
49,
46.
46.
45.
42.
45,

DO W—OoN

DEPTH:

44,
34.
47.
42.
46.
44,
39.
42.

CUN =~ &

DEPTH:

27.
29.
34,
39.
42.
37.
35.
31.

DEPTH:

23.7
27.5
33.5
31.4
35.6
30.56
32.9

DEPTH:

20.
25.
22.
29.
29.
30.
30.
24,

—m =T OOW

O - N~

968 ft

471.8

.
"
D OMNN = =

5 DEGREE RADII REPORT

TILT: 90
A7 .1 49.0
41.2 41.6
49.1 48.6
46.5 47.5
45 .6 44 .8
45.0 44 4
42 .6 42 .7
47.3 48 .4
TILT: 90
45.6 41.0
37.1 46 .1
48.2 43.1
A2 .4 42.2
43.7 42.7
42.0 40.5
38.0 38.0
42.9 43.17
TILT: 90
31.6 31.1
31.1 31.4
35.0 34.6
40.5 40.5
43.9 41.8
36.5 36.5
34.4 33.3
29.4 27.3
TILT: SO
25.4 26.5
26.5 26.3
34.8 33.3
34.3 34.4
32.6 36.3
29.7 29.9
30.7 30.1
24.6 19.6
TILT: 90
23.9 24 .1
24.5 23.7
25.4 26.3
33.9 35.8
31.1 30.9
29.7 29.7
28.0 29.4
19.4 18.4

degrees

49.5 48.6
41.4 47.1
47 .1 47.3
46.3 49.5
45.6 48.2
44.6 44 .4
43.9 43.9
48.0 47.3
degrees

37.1 27.3
44.2 42 .4
42.7 45.2
41.4 43.5
42.2 42 .6
41.4 40.3
36.56 37.3
44 .4 45.9
degrees

30.9 29 .4
31.8 32.2
34.6 36.9
41.0 42.2
41.6 40.7
36.1 36.0
31.6 32.7
26.2 25.8
degrees

26.9 27.7
25.8 26.0
34.4 34.3
35.2 36.1
38.2 37.3
29.9 35.0
29.7 29.2
18.6 22.9
degrees

23.7 23.5
23.1 21.6
26.0 26.3
34.6 35.2
32.9 32.6
30.3 30.9
28.2 28.0
19.0 19.4

,_,-'5:- 2

51.0
47.3
48.2
47 .1
47.8
43.7
45.0
47.3

36.9
43.5
45.9
43.1
A3.1
40.5
39.3
45.2

30.3
33.5
317.1
41.8
40.1
36.1
32.6
25.4

27.8
25.4
33.3
37.1
36.2
33.9
29.2
20.9

23.5
23.1
27.17
35.0
30.7
30.3
28.0
18.8

2.2
50.8
46.7
45.0
AG6.5
43.7
44.6
47.8

34.86
43.7
44.8
43.9
43.5
39.7
40.7
42.0

30.5
33.3
37.8
42.0
37.1
36.3
31.2
25.6

28.0
25.0
31.8
35.6
34.3
34.4
29.4
21.3

23.5
21.3
27.8
34.6
31.1
3t.4

26.7

18.0

E‘_ P“. -!.”-v. g ‘?-m'-_ -”, \:m. "’"ﬁﬂ“m QSQ_WHMIW_ s ot TR Tt ot

e

42,
49.
46.
45,
45.
44 .
45,
47.

36.
41.
a3,
a5,
44.
38.
41.
44,

29.
33.
39.
41,
36.
35.
31.

26.

27.
26.
31.
36.
33
32.
26.
23.

26.
20.
28.
33.
29.
30.
25,
19.

: ONLARNODO O w-mooew®dw WOMONWOD

WWOW~N=OROD

N o AN IR e Rl B




5 DEGREE RADII REPORT

Radii in feet

AZ DEPTH: TILT: 90 degrees

0 13.
45 16.
90 - 19,

25,
29,
30.
28.
16.

13.17 14.7 14.1 16.7
17.3 17.5 17.3 17.6
19.0 19.9 20.1 21.6
30.3 29.2 30.1 32.2
22.4 20.9 18.6 18.8
30.1 30.17 29.7 29.5
25.8 25.4 25.8 21.1
16.7 13.1 12.6 12.8

~—=OenNn oo

DEPTH: TILT: 90 degrees

9.8 10.1 10.3 16.7
12.8 14.3 15.0 16.2
16.9 17.1 17.5 11.3

9.2 9.8 10.1 10.1
11.3 13.3 13.5 13.9
12.6 10.9 1.1 11.3
10.3 9.4 9.9 9.6

9.4 . 9.4 9.2 6.8
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DEPTH: TILT: 90 degrees
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TILT: 90 degrees

NpBROWBRND
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a 2 = s .
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TILT: 90 degrees
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90 degrees

5 DEGREE RADII REPORT
TILT

981 ft

-
-

DEPTH

3
@
D
Ten
[t
-

Radiq
AZ

16022090
55556534

00715090
56455534

83916000
45455544

73214900
45555444

7.1.445.]10
45555544

60444311.
45555544

40945339
45555543

10442459
45555543

00532749
45555543

90 degrees

TILT

982 ft

DEbTH

AZ

90336012
44443444

90336030
44443444

79326049
43443443

49328930
43443344

41229050
44443444

621.39320
44443344

45142030
44444444

47.052100
44444444

37043902
44444344

oONMOoOHNOWoWw
TN MONM>"
= NN

90 degrees

-
-

TILT

983 ft

-
-

DEPTH

AZ

36229205
23332333

M~ANW—MOoWw
NI oM

43124301
23333333

21223101

23333333

22123919
23333232

21-124920

23333233

30322819
23333232

51222829
33333232

58422320
33333233

AQUOWOW QW
MM ODNM~ -
- 0NNM

90 degrees

TILT

984 ft

DEPTH

AZ

OCMOTOD+r~0
- T—NNN N

65885171

1-2112212

63883172
12112212

12882173
22112?12

1508117.2
21212212

ODOOVO =~
NN~ N

25080271
21212212

26180271
21212212

351..803.1.1
21..212222

135
180
225

90 degrees

TILT

985 ft

-

DEPTH

270
315
AZ

CODDONDR

DNV DODRND

ORHNDDOD DD

QoM DA D®D

——

DOTHDNWD

-

CODODDDD

—

oy OO D

DODMOOGDDD

@@ @D D

OO OKOoW
S RMNMD N~
) - 0NNO




deg ft

0 Q4.2
2 95.0

4 96.8

6 97.6

8 97.4

10 94._4

12 94 .6

14 94.6

16 94.0

iB8 97.2

20 96.3

22 95.5

24 97.2

N 26 87.6

R - 2258 28 96.5
B 30 96.5
i 32 96.8

s g 34 95.9
£ 36 94.8
i 38 S4.4
i AQ 95.0
= AD 97.0
N A4 99.3
- 1 A6 87.8
s o 48 100.6
50 100.2

_jé_l _ 52 101.0
e 54 101.4

' - 56 102.5
ol 58 102.7
g || 60 102.9
i 62 101.9
. 64 99.1
l : 66 99.9
| - 68 98.9
70 97.4
il 72 97.0
l 74 97.6
‘76 98.3

78 99.1

80 299.3

82 101.0

a4 101.7

86 102.5

104.6

AZM RADIUS

MAXIMUM HORIZONTAL RADII

DEPTH
ftr
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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
152
154
156
158
160
162
164
166
168
176
172
174
176
178

RADIUS

ft

107.8
t07.8
109.3
111.0
112.1

112.5
112.3
111.56
111.5
114.0
114.2
114.4
114.6
113.6
114.2
116.1
112.3
110.0
109.7
109.3
108.7
108.1
112.7

117.6

116.8
113.8
109.7
108.5
107.2
109.8
106.5
109.3
106.8
105.9
105.9
100.8
101.2
100.4
104.2

97.8

98.0

97.0

98.2

98.3

98.7
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DEPTH
ft

944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
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AZM
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182
184
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i 192
TR 194
g 196
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;;Hi, 200
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i 206
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. 214
' 216

: 218
T 222
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g 232
e 234
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I l 238
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242
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R, 250

: | a 252
LB 254
- 256

' l"" 258
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264
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MAXIMUM HORIZONTAL RADII

RADIUS DEPTH
ft ft
99.3 944
99.5 944
100.0 944
99.3 944
98.7 944
96.5 944
96.5 9544
95.5 9A2
95.3 942
94 .8 944
95.9 944
34.6 944
95.0 944
96.1 944
95.5 944
9.7 944
97.2 944
98.0 944
96.3 944
95.3 946
96.8 942
95.5 944
94.6 942
94 .4 944
95.3 944
94.2 942
94.2 942
95.0 942
94.0 942
95.1 942
94.8 942
94.0 942
95.7 942
95.3 944
94.0 942
93.8 a42
4.0 942
94 .4 942
93.3 942
93.1 942
93.3 942
92.9 842
91.7 942
g92.7 942
95.5 940

B 2 x i mum radius : 117.6
B n Azmuth deg 136

AZM
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274
276
278
280
282
284
286
288
290
292

294

296
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310
312
314
316
318
320
322
324
326
328
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334
336
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340
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344
346
348
350
352
354
356
358

RADIUS
ft

93.6
93.6
96 .1
93.3
97.2
97.4
97.8
97.2
95.5
93.6
96.3
99.7
98.3
94.8
95.7
97.4
98.7
100.2
98.7
99.5
95.9
94.4
96.7
92.7
96.1
94.0
95.1
96.3
95.9
96.1
97.6
97.6
97.2
97.6
100.6
99.7
101.6
100.4
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942
942
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DOMELL SOHAR CALIPER SURMEY

i TREATMENT HD: 11-42-B273
ZERD B GL
CRSING SIZE 9-578 IN

. T.0. DOMELL 273 FT

INTERHEDRIATE 7 IH
. TURIHG 4-1-2 IH

WELL DHATAH

JOE HO:

OPERATOR 975 FT
WEFTH 291 FT
LINER - FT
DEFTH 269 FT

DEFTH OUT FT

WILLIAMS EMERGY COMPANY

WELL HO:

1

ADAMANA STORAGE TERMIHAL

CEMERBL COMMENTS

AFRIL 15513277

PRODUCTION: STORRAGE

DID HOT SURYEY BELOW 968 DUE TO FIFE IH WELL.

|- MAILING ADDRESS
- STREET/EOX: P.0O. BOX £49

CITY: HOLBRODK  STATE: ARIZOMA

21F: 26025

ATTH: MR. ARMANDO PADILLA

T

S0

MR. ARMAMDO FADILLA

COMPANY REPRESEMTATIVE

HL YAH METRE

DOWELL EHGIMEER
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Operator:

Bond Company:

Bond No.:
Amount:

Date approved:

( C
FERRELLGAS LPG FACILITY

Ferrellgas Inc.

Travelers Casualty and Surety Co. of America

030 S 103626358 BCM

$25,000.00

8/01/96

Permits coveréd by this bond:

v 556 {Cavern 01)
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, 1926

Memo to Ferrellgas 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
measurements continued to be used. Dr. Nations noted that sonar
determinations could be waived in individual cases in appropriate situations.




State of Arizona

Arizona Geological Survey

416 W. Congress, Suite 100
Tucson, Arizona 85701

SO VP

(520) 770-3500
Fife Symington Larry D. Fellows
Guvernor ' Director and State Geologist
May 1, 1996

Memo: Dale Thompson, Ferrellgas, Adamana 9 pages total
Fax #: 524-2635

From: §&Stevc Rauzi, Oil & Gas Administrator

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

I 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.

e o e caun

P T Ay L1

RO T Lo R KIS

The increase then decrease in sonar-determined volume for cavities 3 and 6 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 results on the
attached Exhibits 2 through 8 confirms the general integrity of the shape your caveras.

e However, in light of the increase then decrease in sonar-determined volume in
s cavities 3 and 6 shown on Exhibit 1, it would be beneficial and appropriate to
. complement the sonar-determined volume verifications with volumetric measurements.
A 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

S~
A years or whenever a cavity is reentered and worked over, starting a new ten-year cycle. B

& Please feel free to comment on any aspect my analysis or reasoning. Also, Ilook : 0

o forward to receiving your latest volumetric measurements pursuant to our discussion
i before the Commission’s next meeting on May 17.
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Ferreligas
April 24, 1996
To: =~ Steve Rauzi
Arizona Geological Survey
From:  Dale Thompson
Eerrell North Ameica
Subject: Cavern Capacities
Steve, as of October 30, 1996 these are the last known capacities on
all the Caverns ai the Adamana Storage Facility. (Capusilics are in
! galloiis), S D B
; . Cavem#l 8496730 S Sl
Cavern #2 6,900,978
Cavern#3 7,368,738
Caveais W4 8,676,071
’L Cavemn #5 6,884,626
S Cavern #6 /1,886,657
27 Cavern#7 8,068,158
L Cavern #R 6,349,044
S Cuvan #9 6,969,816
Cavem #10 7,792,578
Cavern #11 10,601,992
3
" Tf we can be of further assistance please vonlast us at (520) 524-3229.
e e .
S Sin

Dale Thompson

Adamans Hoad ® 0. Bex 1024 & Hullrook, Arieono REOIH @ GUL.b2dr1778
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Ferrellgas

April 9, 1996

Steve L. Rauzi, Administrator ;e
Qil and Gas Program {/b
5150 N. 16th St., Ste. B141

Phoenix, Arizona 85016

Dear Steve,

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

Our past records on Iast known capacities indicate a morc exact method of yearly cavern
measurement. Due to the fact that almost all of our cavems 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
every "ien years".

Steve, as you can see by our past sonar reporis 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 year” bagis. All "volumetric measurement” information on our Adamana caverns
can be submitted 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.

YA e

[P —Y
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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 Geologiat

b

Tuly 13, 1993

Ms. Brenda Davis, Mail Drop §
Ferrellgas

One Liberty Plaza

Liberty, Missouri 64068

Re:  Ferreligas 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:

1 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,

(/" -~ ) ;:) N —-7
o Teyon & ATy

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
845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 8824795
Larry D. Fellows
Director and State Geologist
June 29, 1993 g‘j—(,

Ms. Kathy Cordera FAx 9iT-CT76~ 9145 one cpy 24
Martin Insurance boorcl fromn Mo 2 GLA5E P20 L
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 Qil 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.

E Let me know if I can be of further assistance.
Sincerely,
e - = .-
/ Sctuml (o

g Steven L. Rauzi
Co 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, Fellows
Director and Stats Geologist !

. May 20, 1993

p 814
Ms. Mary T. Flanigan
Attorney-in-Fact
St. Paul Seaboard
} . P. O. Box 935
- Overland Park, Xansas 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. RI2-7-103 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 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
o received by this office and approved.

“

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

P

_ Sincerely,
C ., ) S -
L S ALl /C_Zauc?_/ . o
Steven L. Rauzi - | ‘m
Ca Qil & Gas Program Administrator i | |

L c Mr. Greg Greer, Ferrellgas, P.O. Box 4644, Houston, Texas 77216
N 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) 8824795
Larry D. Fellows
Director and State Geologist
May 11, 1992
1
Mr. Dale Thompson p/n
Terminal Manager {
Ferrellgas

P.O. Box 1024
Holbrook, Arizona 86025

Re: Sonar surveys of Ferreligas Storage wel!s_,__;,__i!‘_ff‘,l’f,f #4, #8, and #9

Dear Dale,

This letter will acknowledge our receipt of the sonar surveys on the
referenced wells.

The attached listing shows that all wells are now in compliance with
the capacity verifications required in A.A.C. R12-7-181.1.i.iv.

Sincerely,

Steven L. Rauzi
Gil and Gas Program Administrator

Enclosure

T e i e e s i PSS e e e T e
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Mr. Dale Thompson

606

607

646

647

648

671

672

776

May 11, 1992

ADAMANA VOLUME VERIFICATION SURVEYS
(all by the sonar method)

Well Survey Date
1 4/79
2 4/7%
3 4/79
4 4/80
5 —
6 4/80
7 4/80
8 4/80
9 4/80
10 4/79
11 | e
12

Survey Date

3/92
2/89
5/91
3/92
3/89
5/91
5/91
3/82
3/92
3/89

3/89

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

CAVERN NOT DEVELOPED
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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

February 26, 1992

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. Gehring has
indicated in his letter of May 21, 1991, | anticipate that you will be

scheduling these determinations as soon as possibie after the winter
outhauf season.

I would appreciate learning of your plans in regards to this matter at
your earliest convenience,

Sincefely,

Steven L. Rauzi
Cil and Gas Program Administrator

Enclosure

!
|




Mr. Dale Thompson Page 2 February 26, 1992

ADAMANA VOLUME VERIFICATION SURVEYS
(all by the sonar method)

Permit - Wall Survey Date Survey Date Current Status
556 ~ 1 4/79 NOT IN COMPLIANCE
557 | 2 4/79 2/89 In compliance
602 3 4/79 5/91 ~in compliance
603 4 4/80 ‘ NOT IN COMPLIANCE
606 5 e 3/89 In compliance
607 6 . 4/80 5/91 In cumpliance
646 7 4/86 SR 742 0 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, 1981

Mr. Dan Brennan
Executive Director
0il & Gas Commission
State of Arizona
5150 N. 16TH ST.
Phoenix, Az 85016

Re: Sonaring of Ferrellgas
Storage Wells #3, #6 &

Dear Mr. Brennan:

AZ OIL & GAS
CONSERVATION COMMISSION

MAY 2 4 1581

Adamana, Arizona LPG Underground
$7

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,

the earliest possible time.

$4, #8 and #9 will be sonared at
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 questions please feel free to call me at

(713)876-5515.

Regards,

Richard M. Gehring
Manager
Storage Operations

Xc: Brad Mallory - Moab

Dale Thompson - Adamana

P.C. Box 4644, Houston, Texas 77210

Boc. At

# ( sr¢
3 oz
Y 603
6 607
! 6y
5 641

(271

16800 Greenspoint Park Drive « Suile 225 - South Atrium « Houston, Texas 77060  Telephone: 713/874-9494
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0il and Gas Conservation Commission
STATE OF ARIZONA

3110 H. 12th AVENUE, SUITE 190
PHOEMIX, ARIZONA 85015
PHONE: (602) 2555161

January 11, 1989

Mr. Glenn Mace

Ferrellgas

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

Dear Mr. Mace:

As we discussed during your visit yesterday, Oil 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..." 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. Failure 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 comnleted 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.

B R
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Mr. Glenn Mace January 11, 1985
Page 2

T was thinking about the possible problem with liquid

propane in extremely cold weather. One way to solve the
problem is to include an cil-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;;;iruly yours,

7 o
6/4 A
Ly [ e e
aniel J. Brennan

Executive Director

¥
oA 4 «i‘




June 2, 1978

Mr. Bobk Larsen .

‘Williams. Inergy Company

P.O. Box 3478
Mail Drop #33-1 ..
Tulsa, Oklahoma 74101

Bear Mr., Larsen:

Puring a visit yesterday to yocur LPG storage area at Ada-
mana, Mr. Sam Snyder informed me that you have rTeplaced
nan Nougherty as Manager of Storage Terninals.

The purpose of my visit to this terminal was to discuss our
pule 706. This rule was Tecently adopted bLy the Arizona
0il and Gas Conservation Commissien at a public hearing,
Mr. Dougherty attended this hearing.

nnle 706, as adopted, doesn't affect your storage terminal
as it now exists, except Sections € and D. These sections
primarily pertain to safety featurcs. The safety feature

of immediate concern to this commission is tke installation
of a flare system.

This Commission dees not intend to dictate or even recom-
mend a particular design for this system. Ve 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 Lnergy and bte assured that we want to
cooperate with you and your staff to the fullest extent.

e
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Mr. Bob Larsen

Williams Energy Company
June 2, 1878

Page 2

Your mrompt attention to the installation of the flare systen
will be nuch anpreciated,

Let us know if we can be of any help whatsoever.

Very truly yours,

W. L. Allen : |
Director
Enforcement Section

WEA/vD

Enc.




March 28, 1978

Mr, han J. Dougherty
Manager of Storage Terminal
Willians Energy Comnany
P.0O. Box 3478

Tulsa, Oklahoma 74101

Dear Dan:

Recernt developments connected with the underground storage
of LPG 1in ﬂr1zona have caused this Commissien to make a
study of various safety devices which would tend to prevent
any accidents from occurring during the pumping of LPG into
a storage reservoir., It has heen concluded that a flare
systen, properly installed and operated in a proper manner,
would Le the safest and most economical of all safety sys-
tens,

These conclusions make it necessary that this Commission re-
quest all operators of LT'G storage projects within the State
to install a flare system at their respective storage sites

~as guickly 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 system 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
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QFFICE OF
Oil and Gas Conseroation Gomminsion
STATE CF ARIZONA
4515 NORTH 7TH AVE,
PHOENIX, ARIZONA 85013
: PHONE: ¢602) 271-5161
i : April 16, 1973
Mr. D. J. Doughtery
Williams Energy Company
P. 0. Box 35
I o 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 vour fence
o 1ine and also Jjust nerth of the railroad right of way. This is in viola-
: tion of Rule 306 and 307 of the Rules and Regulations of the 011 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 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 salt water to escape to the ground. :
Should you have any questions reqarding this matter, please feel free to }
f.aﬁw ' contact this office. i’
A Very truly yours, :
i : ) S - i
A A ,j/gE ;/’ //{7 :
1 ] W. E. Allen, Director ;.
: : - Enforcement Section i

WEA/r1b

L L ;.: L
Enclosure , D o
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Qctober 16, 1972

RIW:318:72

Mr. W. B. Allen, Director
Enforcement Section

0il and Gas Conservation Commission
4515 North 7th Avenue

Phoenix, Arizona 85013

Dear Mr. Allen:

In reply to your October 3 letter, I have developed a sketch showing
the development history of the #1 and #2 wells. As you can see, We experi-
enced considerable difficulty with the anhydride stringers which are in the
salt bed. However, these sketches depict what I feel is a reasonable es—
timate of the cavern configuration.

Williams Energy Company plans to resume washing operations on these
two wells sometime in February 1973 when the propane now in storage has

been removed. It is our intention to increase both wells to 150,000
barrels of usable capacity.

Very truly yours,

WILLIAMS ENERGY COMPANY

RIW :8w

Enclosure

. wiLLiams Bnierey companr Bl

NATIONAL BANK OF TULSA BUILDING
P.0. BOX 3478
TULSA, OKLAHOMWA 74101
PHONE: {918) 583-1711

ONE OF THE WILLIAMS comms]’} Ur egas

.

2




November 11, 1671

Mr, Robert J, Wiruth
Manager of Operation
Suburban Companies
P. O, Box 3478 _

" Tulsa, Oklahoma 74101

Res Reports'of-aeceipts and Deliveries {LPG)
Deax Mr, Wiruth:

Attached are several Form 28, Transporters and Storer's Monthly Reports,
(LPG). We would appreciate it if you would pass these forms to the
department that will be responsible for reporting any receipts or delis
veries of LPG into orrfrom your Adamana Project,

We understand that you have now stored some 23,000 barels in the
resedvbiviunerlying your No, 1 Well, The résults of any testing
that you take on this veservoir prior to or during injection of
propane would be appreciated,

i : For information on due dates that the transporters and Storer's
Reports are due to be received by this office, refer to Rule 705,
Paragraph B, of the Rules snd Regulations of the 01l and Cas Cone
servation Commiission,

J Very truly yours,

W. E, Allen, Director
Enforcemant Section

WEA/r1b

o S

N AN | ik S oy ke L
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October 5, 1971

Ht. RObert Jo ‘ﬂruth
Manager of Operation
Suburban Companies

P, 0. Box 3478

Tulsa, Oklahoma 74101

Ret Suburban Companies #1 Fee Strat
SW/NW Seé. BwTL8N-R24E
Apache County
Our File #5356

Suburban Companies #2 Fee Strat
NW/NW Section 8T1BN-R24E
Apache County

Our File #557

Dear Hz, Wiruth:

Completion Reports (Form 4) have been submitted on the above referenced
wells., These Teports were submitted pertaining only to the drilling
aspect of the wellgs, At such time as the storage reservoirs are completed,
please furnish thig office information HMsting the approximate capacity

of each reservoir together with.a diagrammatic sketch of the size and
shape of gaid reservoir, We will slso require data relating to various

tests that yoy may perforw prior to the actual storage of LPG,
Your cooperation in this matter will be appreciated,

Very truly yours,

W, E. Allen, Director
Enforcement Section

wEAfrlb_

eq e
FLN

fhardiae,
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ne StlIrhan coveanves

LP GAS DIVISION
P.0. BOX 3478

TULSA. OKLAHOMA 74101
9185831711

September 22, 1971

W. E. Allen

Director, Enforcement Section

0il and Gas Conservation Commission
4515 N. 7th Ave.

Phoenix, Arizona 85013

Dear Mr. Allen:

In reply to your letter of September 13, we have found samples
from the number one Fee Strat located 150 feet FWL and 1500
FNL, section 18-T18N-R24E, Apache County, Permit {556, These
samples are being forwarded in a container to your Fhoenix,
Arizona address.

Yours very truly,

RIW/1r

ONE OF THE WLLIAMS CoMPANEES JT ) 08¢ ¢
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Sentember 13, 1971

dr. Robert J. Wiruth :
Hansger of Operation ;
Suburban Companies :
Tulsa, Cklahoma 74101 :

Re: Sudburhan Companies #1 Fee Strat Suburban Companies Core Test #1
SH/WH Sec, 8«T18n~R24E NH/NY Section 8-T1SN=R24E
Apache County Apache Gpunty
Cur File {#556 Our File #554

Fet Subirban Companies #2 Fee Strat
Ne/HW Gection 8=-T18H=RZ4E
Apache Countly
Our File 2557

S e e 1 bt A a1

Daar Myx. Yizuthg

Accordipg to our records we have reaslved ssmples from your £#1 Core Test
located at 1170 FML and 100° FWL, Section 8-T-18N-R24E, Apache County,
pernit 2554 afid your /2 Pas Strat located 600°FWL and 1220'PNL, Section S~
T~184-R24E, ipache County, permit #557, fowever, we have not received
samples fromyyour #1 Fee Strat located 150' FWL and 1500°FNL Section 8-
T=-18N=R24E, Apache County, permit #3536,

W1l you please arrange to have thess samples sent either to us ox
to Four Cormer Sample Cut in Farmington, New Mexico. Directives giving
Instructions for handling samples is attached,

Very truly guurs,

W, E. Allen, Dixector
Enforcement Section

WEA/x1b
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e SEBUPrION comeaees

LP GAS DIVISION
P.0. BOX 3478
TULSA. DKLAHDMA 74101
8185831711

September 8, 1971

; : - 0il & Gas Conservation Commission
: ' State of Arizona

4515 N. 7th Avenue

Phoenix, Arizona 85013

Gentlemen:

Please send us a supply of your "Transporters & Storers
Monthly Report"”, Gas (Form 28) as outlined in Rule 705
of "Proposed Amendments to the Arizona State Wide Rules
Pertaining to 0il & Gas™.

Very truly yours,

A ) Rl

M. J. Kunard
Fuel Accountant
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August 11, 1971

Mr, H, H, Holloway

FPenix & Seisson, Inc

5805 Easst Fifteenth Street
Tulsa, Oklahoma

REs Suburban Companies Core Test #1 RE: ggbaébgn Companies #1 Fee Strat

NW MW Section 8 TISNR24E } Séction 8 TI8N 24E

Apache County Apeache Cﬁpngy
Our Flle 554 Our File §§§)

REt Suburban Companies #2 Pee Strat
¥ KW Section 8 TI8N R24E
Apache County
Cur file 35357

Dear Mr. Hollowayi

We have received from Suburban the completion reports om your

#1 and 2 wells, We have alse received the application to

drill water well, however, we are holding this applicatfon

until such time as we receive a copy of the certified plat
designating the location of this well. We have advised Mr. Wiruth
of our need for this plat.

Thts office realizes that your #1 and #2 wells were drilled for
storagé purposes and not as strat tests, however, for the sake
of simplicity and to adhgre to our rules and reguiations, they
have designated for this office se strat tests,

Thank you very much for your past cooperatiun.

Yery truly youxs,

W. E. Allan
Director, Enforcement Sectien

WEA/x1b
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FeENnix & ScissoN, INc.

5808 EAST FIFTEENTH STRIET
TULSA, OKLAHOMA

PLEASE KEPLY TO: PHoNE (18) 935-047)
P. 0. Sox 15808 August 9, 1971 TELEX NO. (818) §23-3188
TULSA. OKLAHOMA T4 CARLE ADDRESS: FENSON TLLEA

Mr. W. E. Allen

0il and Gas Conservation Commission
State of Arjizona

4515 North 7th Avenue

Phoenix, Arizona 85013

Dear Mr, Allen:

In answer to your letter of August 5 concerning the wells drilled

at Adamana for the Suburban Companies, I should like to offer the
following information.

The core test has been plugged and abandoned in accordance with
your verbal iostructions issued to our Mr. Johnsoen. Our En-
gineering Department was to have filed the reporxts on the core
hole, but apparently failed to do so, I have checked with them
on this and the necessary reports will be filed immediately.

With respect to the Suburban Companies' Nos. 1 and 2 strat tests,

I am assuming you mean the Nos. 1 and 2 solution wells drilled

for salt storage. The completion reports on these two wells have
been submitted to Mr, Wiruth with the Suburban Companies for his
signature and transmittal to you. If my assumption here is incerrect,

» there must be some misunderstanding for to my knowledge no strat tests
; ‘ﬁ\ : as such were drilled.

: The application to drill the fresh water well and the completion
1 report on this well were also transwmitted to Mr., Wiruth on August
2 and August 3 for his signature and tramsmittal to you.

Very truly yours,

o S ST - .
% /{;]4/ ///Wczezz‘co— ‘
H. H. Holloway ,/’////
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e SEBUrhan coveanes

LP GAS DIVISION
P.0. BOX 3478

TULSA. OKLAHOMA 74101
918-583-1711

August 5, 1971

Oil & Gas Conservation Commission
Mr. W. E. Allen

4515 North 7th Avenue

Phoenix, Arizona 85013

Dear Mr. Allen:

Attached is the completion reports and one copy of the logs for
our storage wells #1 and #2, Apache County, Arizona. The
drilling time and bit record have been mailed to you under
separate cover from H. H. Johnson, Fenix and Scisson.

Also enclosed is our application to drill a water well at our
ljocation. You will find cur $25, 00 permit fee attached. We
have also enclosed the well completion report. We had pre-
viously obtained our permit to drill the water well from the
Arizona State Lard Department., I am sorry for the oversight
on our part but I didn't realize that your department also had
jurisdiction over water wells.

This should complete our drilling program in Arizona for

the present. We appreciate the assistance you have given

us during the project. I trust that we have submitted suffi-
cient data to keep us in compliance with the state requirement
and we desire that all data supplied remain "confidential''.

Sincerely,
-7

i , , _‘_.- - /}-.'
’ / ;7 td

. J; LT

' \// : {/?’5.7’&7 ‘

R/ J. Wiruth

Mgr., of Operations
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August 3, 1971

Mr. H. H. Holloway

Fenix & Scisson, Incorporated
P. 0, Box 1360%

Tulsa, Oklahoma 74115

Re: Suburban Companies #1 Fee Strat
SW/4& NW/4 Sec, B8-TIBN~RZGE

Apache Gount

Qur File

Suburban Companies Core Test #1
W/4 Wi/4 Sec. B-TIBN~-R24E

Apache County
Our File £554

Dear Mr. Holloway!:

¥

Suburban Companies #2 Fee Strat
W/4 NW/4 Sec. B-T18N=R24E
Apache County

Our File #557

Suburban Companies Yater Hell £1
Sec. 8-T13H~K24F
Apache Coumty

Please furnish this Commission a Completicn Feport (Form 4} on your #1 and $2

strat tests as quickly as possible,

Also, advise what your intentions are on your #1 Gore test., If this well is

to be used as s future water well, we will need a Completion Report (Form &),
If it is to be plugged and abandonmed, we will, of course, need an Application
to Plug {Form §) stating the msthods you intend to use in plugging this well,
Following the plugging we will need a Plugging Report (Form 10) end a Comple-

tion Report (Form 4).

We are still waiting for the Applicatiom to Drill your water wellj and, we will
also need a Completion Report (Form 4) on this well,

May we have the above informstion as quickly as possible.

£
LR o
kg

e
L

WEAsjd

Very truly yours,

W, E. Alle’n| Director
Enforcement Section
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FEniXx & ScissoN. INc.
3008 NAST FIFTEENTH STREEY
TULSA, OKLAHOMA

PLEASE REPLY TO-

F. O, Box (5808
TULSA, OxLAWOMA 74115

"We’haVé_fécéhﬁlg.éompleted the drillin

07'3';

PHONZ (918) a3t g7
TELEX No. (918} D23-3131
CamLy AoDrgag: FEnson TuLsa

August 3, 1971

011 and Gas Conservation Commission
State of Arizona

4515 North 7th Avenue

Phoenix, Arizona 85013

Attention: My, W. E. Allen

Gentlemen:

g of 2 LPG Storage wells for
The Suburban Companies in Apache County, Arizona. For your informa-

tion and record I am attaching a copy of the bit Tecords of these
2 wells,

If you desire additional information, please let me know.

Very truly yours,

Ve eV e

/c/?f/////éffm?y
~H. H. Holloway

HHH:wi

Encl,

cc: Mr., R. J. Wiruth
The Suburban Companies
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BIT NO. FOOTAGE RATE FORMATION

STORAGE WELL NO. 1
1 05C1iG R.T. 17.5' - 144' 6.5 ft/hr sand and red shale
2 12-1/4" 5VZ R.T. a4 - 3180 5,1 ft/hr Ted sand
3 12-1/4" 0SC R.T. 318 ' - 382' 5. ft/hr shale and sand

4 12-1/4" 04V R.T. 382 ' - 407 2.1 ft/hr  sand
5 12-1/4'" K2V R.T. 407 ' - 430" 2.1 ft/hr sand
6 12-1/4" OWV R.T. 430 ' - 515° 3.5 ft/hr sand
7 12-1/4" MAL New 515 ' - 640' 3.5 fr/hr  sand
8 12-1/4" O4V R.T. 640 ' -~ 692' 4.4 fr/hr sand
g 12-1/4" M41L New 692 ' - 900' 6. ft/hr sand-anhydrite-salt
10 8-5/8" T1lA R.T. 900 ' - 1101' 13.2 ft/hr T.D. 1101' G.L.

salt and shale stringers
e STORAGE WELL NO. 2
1 17-1/2" 0SCIG RR 0 ' - 150" 5.3 ft/hr - red sand
: 2 12-1/4" H7 New 150 ' - 342 4,5 ft/hr . shale and sand

3 12-1/4" MAL New 342 ' - 462' 3. ft/hr sand
4 12=1/4" H7 New 462 ' - 575' 3. ft/hr sand
5 12-1/4" M4N New 575 ' - 739' 4.8 ft/br sand
6 12-1/4" WV R.T. 739 ' - 900' 7.5 ft/hr sand-anhydrite-salt
7 8-5/8" OSC R.T. 900 ' - 1108' 7.7 fr/hr salt with shale stringers
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Tulsa, Oklahoma 74101
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June 16, 1971

Mr, Robert J. Wiruth :
Manager of Operation }
Suburban Companies
P. 0. Box 3478 .

Re: Suburban Companies #1 Fee Strat Suburban Companies #2 Fee Strat
SW/& Wi/4 Sec. 8-T18R-R24E : NW/4 NW/4 Sec. 8=T18N~R24E
Apache Co _ Apache County.

Gur File @ Our File #3557

Dear Mr. eruth.

Enc‘osed please find Receipt No. 2890. and 2891 covering the tweo [
$25 filing fees, copies of your -approved Application for Permit .to
Drill, and Permit To Drill Wo. 556 and 557,

Very truly youré,

W, E. Allen, Director
Enforcement Section
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- June 9, 1871

T crut hginnrla; (:m , _ ) ~ _ ) L
oL 2o 1000 8th Avesus ‘ S
DT Pe Qe Dramer T S ' ' . o

"~ Holbreok, Arizoma 36015_ '

Atta; Mz, Lacy C. er

i + R Suburben M- leceticns in Seation s-mu-uu. L e

et L [ 7 ) ST
: h euntutmwlth npuunntlvu ot m u were ise . DL ;} '
" formed that you had br were in tha process of Ftaking two locations ' :
for this company im the abowve referenced section; and, that as
_quickly ss the locations wers staked you would forward this office
certified plats indicating their exact locatiocn. Would yeu ’luu
forwezd these plats as quickly aa possibla. i
Vary truly yoera,

¥. E. Allen, Director
Enforcement Sectiom

WEAs1d




