KELLAHIN, KELLAHIN and AUBREY
Attorneys at Law

W. Thomas Kellahin El Patio - 117 North Guadalupe Telephone 982-4285
Karen Aubrey Post Office Box 2265 Area Code 505
Jason Kellahin Santa Fé, New Mexico 87504-2265 Fax: 505/982-2047

Of Counsel

June 29, 1989

. G
HAND-DELIVERED (_O(ug/v /7 708

Mr. William J. LeMay

0il Conservation Division
Post Office Box 2088

Santa Fe, New Mexico 87501

RECEIVED
Re: Application of Phillips Petroleum
Company for Approval for Use of JUN 29 1000
Cruces Well No. 3 for Salt Water o
Disposal, Section 26, T20S, QIL CONSERVATION DIVISION

R24E, Lea County, New Mexico o
Dear Mr. LeMay:

On behalf of Phillips Petroleum Company, please find
enclosed a completed Division Form C-108 which represents
our request for a hearing for consideration of approval of
the referenced well for disposal purposes. We request that
this case be set on the next available Examiner's docket now
scheduled for July 26, 1989.

This application is for authority to dispose of
produced water into the Lynch Yates formation in the per-
forated interval from approximately 3509 feet to 3629 feet
in the Cruces Well No. 3, located 330 feet FSL and 1655 feet
FWL of Section 26, T20S, R34E, NMPM, Lea County, New Mexico.

In accordance with Division notice rules we are sending
copies of this application to the surface owner and offset-
ting operators within a one-half mile radius of the well.

Very truly yours,

W. Thomas Kellalfin

WTK/rs
Encl.



KELLAHIN, KELLAHIN and AUBREY

Mr. William J. LeMay

0il Conservation Division
June 29, 1989

Page 2

cc: Bill Mueller - Phillips

0il Conservation Division - Lea County
Post Office Box 1980
Hobbs, New Mexico 88240

Certified Mail-Return Receipt Requested

Arco 0il and Gas Company
Post Office Box 1610
Midland, Texas 79702

Dan C. Berry
Post Office Box 755
Hobbs, New Mexico 88241

Daniel C. Berry, III
Post Office Box 160
Eunice, New Mexico 88231

Ronald Philip Berry
Post Office Box 1551
Lovington, New Mexico 88260

Burk Rovalty Company
Post Office Box BRC
Wichita Falls, Texas 76307

Arlen L. Edgar

414 West Texas

Suite 208

Midland, Texas 79701

Hondo
Post Office Box 2819
Dallas, Texas 75221

William A. and Edward R. Hudson
616 Texas Street
Fort Worth, Texas 76102-4612

Olsen Energy, Inc.
16414 San Pedro, Suite 470
San Antonio, Texas 78232

Texaco Inc.
Post Office Box 2511
Houston, Texas 77252
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STATC OF NEW MEXICD OIL CONSERVATION DIVISION RECEIygp  FORM c-108

» -

ENERCY ANO MINERALS DCPARTMENY #OLT DMFICE 8O AN Reviaed 7-1-81

APPLICATION FOR AUTHORIZATION YD INJECY

ll

1L,

111,

Iv.

viI.

*VIIL.

XIl.

XIII,

X1v,

USRI Juyog
OH.CONSERVA"

i UIvis)y
Purpose: ESQCOndan Recovery DPressure Haintenanye Dl!‘-nn’-'M ) DStornqe
Application qualifiea Far ndminigtrative appraval? Ovres E]nu :

Operator: PHILLIPS PETROLEIM COMPANY.
Addresa: 4001 PENBROOK, ODESSA, TEXAS 79762
Contaet party: L. M. SANDERS Phone: (915) 367-1488

Wiell data: Complete the dato required on the reverse side of this form for each well
proposed faor injection, Adduitienal sheets may he attached §f neceasary.

Ia this an expension of an existing project? Dyes @(no ‘
If yea, give the Diviaion order numher authorizing the project .

Attach o map that identifies all wells snd leases within two miles of any proposed
injection well with a ane-half mile radius eircle drawn sround msach proposed injectian
well. This cipcle identifies the weil's ares of review.

Attach a tabulation of.data on all wells of public¢c record within the area of review which
penclrele the proposed injectlon zone. .Such data shall include a deacription of each
well’s type, construction, date drilled, location, depth, record of completion, and

o schematic of any pluggsd well illustrating all plugging detail.

Attsch data an the proposed apevotion, including:

l. Proposed average and maximum daily rote and volume of fluids to be ipnjected;

2, Whathser the systam is opan or closed;

3. Proposed sversge and maximum i{njection pressure;

4. Sources and an sporoprisle analysls of injection fluid ond compatibility with
the receiving formation if other than reinjected produced water; and

+5., If injsction is Tor digposal purposes into a zone not productive of o0il or gas
at or within one mile of the proposed well, sttach & chamical anaglysis of
the disposnl zone formation water (may be measured or inferred from exisling
litersturs, studies, nearby wells, ete. ). '

Attach appropriatm gmological data on the injection zone including appropriate lithologic
detail, geological name, thickness, and depth. Give the geologic name, asnd dapth to
bottem of ull undagrground scurces of drinking watsr (agquifers containing waters with
totel dissolved solids concentrations of 10,000 mn/l or less) overlying the proposed

injection zones as well aa any such source known to be immedjately underlying the
injection interval.

Describe the proposed stimulation progrem, if sny,

Attach appropriate logging and test data on the well., (If well logs have been filed
with the Divigion thay nmead not be resubmitted.)

Attach a chemical analysis of fresnh watar from two or more fresh water wells {if
availablas and preoducing) within one mile of any injection or disposel vell showing

locption vof woello ond dokoon somples wvare bkalken.

Applicanls fur Jiapuswul wells musl make wor sfFflematlve wlslemenl Lhat Lhey hove
examined availsoble geologic snd enqgineering data and find no evidence of open faults

or any vthar hydrologic conpection between the dispossl zone and any underground
source of drinking water.

Applicants must complete the “Proof of Notice" section on the reverse side of this farm.

Cavtification

I hareby carti{fy that the informstion submitted with this applicetion is true and correct
to the beat of my/;iiaig;qa and/?ulief. ,
Name: s J-T.' . e ril iz Title [zﬁ;\n YT Sy
) 2, ) P e -
Dato: 1372 f "

Signatura:

* If the infermation Vi, VIII, X, and XI above *~

aubmitted, it nee

—

e
.
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Application for Authorization to Inject

PHILLIPS PETROLEUM COMPANY -
CRUCES WELL NO. 3

III. WELL DATA
(See Attachment No. 1)

A. 1.

Name and lLocation
Surface:
Production:
Open Hole:
3. Tubing: |
4, Packer:
.- B, 1 Injection Formatioﬁ:

2. Perforated Interval:

3. Original Intent:

4. Depth Details:
: Perforations:

CIBP:

5. Productive Zones
Lower;

Higher:

Cruces Well Number 3

330’ FSL and 1655’ FWL
Section 26, T-20-S, R-34-E
Lea County, New Mexico

8 5/8 " OD, 24#, J-55 set at 176’
(12 1/4" hole). Cemented with 125
sacks; circulated cement to surface.

5 1/2" 0D, 14#, J-55 set at 3693’
(7 7/8" hole). Cemented with 465
sacks; circulated cement to surface.

4 1/2" hole from 3693’ to 3730’

2 3/8" 0D, 4.7#, J-55 set at 3410/
(internally plastic coated)

Baker Lok-Set Retrievable Packer
with Baker Model "FL" On/0ff Tool
set at 3410’.

Lynch Yates 7R

35097 - 3629/

Well was drilled as an oil producer.

3509’ - 3519/
3526 - 3536

. ’
556’ - 3566
3574’ - 3583’
36017 - 3629’

3665

Bone Springs at 9100’
(1 1/4 miles northeast)

none
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Applicat for horizatjon to Inject

PHILLIPS PETROLEUM COMPANY
CRUCES WELL NO. 3

VII. PROPOSED: INJECTION OPERATIONS

1. Rates: average - 200 bwpd
maximum - 1000 bwpd
2. System: closed
3. Pressures: average - 500 psi
maximum - 702 psi
4. Fluid: Produced water analyses from the

Phillips Petroleum Cruces Tank Battery
(Lynch Yates 7R Formation); see
Attachment No. 9

VIII. GEOLOGICAL DATA -

A. Injection Zone: The injection zone will be within the
Yates Formation, a 170’ thick sequence
of fine-grained porous sandstones
interbedded with tight dolomites (at
3493’ to 3666’ in this well). Porosity
in the sand ranges from 8 to 20% and
permeabilities may be as high as 90md
but are commonly below 2 md.

B. Fresh Water Sources:

ODgaltlala base at 63’

IX. PROPOSED STIMULATION PROGRAM

The Yates injection perforations will be isolated into Upper, Middle

or Lower Yates. Each set will be treated with 1500 gallons of 20%
NEFE. HCY,

X. LOGGING DATA

Well Togs were submitted after the well’s completion in 1959; the
well name has not changed since that time.

XI.  FRESH WATER ANALYSES
Fresh Water Well Locations -- see Attachment No. 10

Fresh Water Analyses -- see Attachment Nos. 11, 12 and 13
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PHILLIPS PETROLEUM COMPANY

Cruces Well No. 3
330" FSL and 1655' FuL
Section 26, T20S, R34t
Lea County, New Mexico

1497

Proposed Wellbore Schematic

L :e“ ‘e -‘ I‘»- ::".'4..
1 o o
Vel R O
:t.-. ! "-: A ."""‘
*..’ ‘l'.l. * a ‘I.l'.'l.
o By %',Zs{: 12 1/4" hole
‘e . ¢ . r o o .,. ;
W N 8 5/8" 0D, 24#, J-55 casing
! v, set at 176'. Cemented with
L tﬂ" 125 sxs; TOC @ surface (circ,
& -
1, .
AN =
o e -
g 1
.'h.. J
v ~2% 2 378" ob, 4.7#, J-55 tubing
“® ‘ ::EE;: ..y set at 3419! internally plastic-co
. 0" y .‘.
% —
' . I +2\ Baker Lok-Set Retrievable Packer
LYNCH- YATES ( 3494 ) 3 "~ { set at 3410'; with Baker Model 'F
. *,+} On/Off Tool
+ ,1‘ e L
1Y -3 K . .
A2 g 1.' Injection Perforations:
e of v+ 3509' - 3519!
¥ b 3526' - 3536
o ol . 3540' - 3550
“7 o] 3556' - 3566
s o~ 3574' - 3583’
0 ' 3601 - 3629'
V.1 CIBp b4
. c[‘. \-“
" *

2

7. Rivrrs ( 3692' )

“+f 7 7/8" hole

5 1/2" 0D, 144, J-55 casing
set at 3693'.

P.@1

ATTACHMENT NO.1

Cemented with

465 sxs; TOC @ surface (circ)

4 1/2" hole -

PBTD @ 3665'
TD @ 3730'

ThTOr R G
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AREA OF REVIEW

PHILLIPS PETROLEUM ' COMPANY

Cruces Well No.
330" FSL and 1655' FuL
Section 26, T20S, R34t
Lea County, New Mexico

ATTACHMENT NO. 2

TOTAL P.0G1



ATTACHMENT NO. 3 (P & A'd) :

PRILLIPS PETROLEUM COMPANY

Cruces Well No.
330' FSL & 993' FEL
Section 26, T20S, R34E -
Lea County, New Mexico

5

cement plug
0* - 10!

‘o] cement plug

=] top @ 3210’

TD ¢ 3760°

"...:—F. ‘-.T?-T
L IS T3 Y

8 5/8" 0D set at 162°'.
Cemented with 115 sxs;
TOC @ surface (circ).

at e
. f""

Perforations:
3606" - 3622'

Perforations (sqzed):
3646' - 3668'

Perforations:
3712' ~ 3740°

4 1/2" 0D set at 3760'.
Cemented with 328 sxs;
TOC @ 741' (temp surv).
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ATTACHMENT NO. 4 (P & A'd)

ARCO

fletcher A DE Federal Well No. 3
1650' FSL & 990* FEL
Section 27, T20S, R34t
Lea County, New Mexico

.—.T—t.:' -O.I‘l|._l .'.,.,.'t‘:
o] Fement plug 1.+ L Ry
c..' :QI - 1’00‘.:‘ -, ..
‘¢ . e e -o'.‘ b
cl'. . [N . t e . :‘ :v.
S AL R
- ‘ r . LY . .
- BRI PSR 13 3/8" OD set at 62'.
“" ’.--'f . ® 3 Vs

Cemented with 50 sxs;

. .f cement plug |. .. .- TOC at surf (calc).

.« J1e00' - 1650' |

[ 4
'I. - - . LI Y

cement plug
300' - 3688'

5 1/2" 0D set at 3640'.
Cemented with 1580 sxs;
TOC @ surf (calc)..
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I L R I L A VT o

. ARCO
Fletcher A Federal Wall No. 1
Qant! ca. 2 0061 IwWhL

Scction 35, T2uUs, R33E
Lua County, New Mexlcu

1i§;ﬁ ~ cement p]&gf;fﬂfﬁ

.I~ £

1 :

.o Perfora?ions (sqzed):
b R - . - i
emt),” - 3505' - 3572

Tiop™

-,
«

Perforations:
3605' - 3615' .

L

N\ 5 1/2" 0D set at 3680'.
Cemented with 1550 sxs;
ToC @ 1000' (calc).

TD © 3725°
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ATTACHMENT NO. 7 (T / A'd)

ARLEN L, EDGAR

Federal C Well No. 1
660' FANL & 1980' FWL
Section 35, T20S, R34t
Lea County, New Mex{co

T0 @ 15080¢,

cement plug
5504' - 5§48'

t plug

cemen
652' - 9756'

)

11303' - 11407! .
L |

1

. D
*

et S e u’
4
‘ cement plug ‘

‘!12896‘ - 13100Y)

.
- .

st .
-.n..‘. .|

S LS

20" OD set at 30',
Cemented with 5 yds;
TOC 8 surface (assume).

13 3/8" 0D set at 866'.
Cemented with B0O sxs;
TOC @ surf (calc)

Producing Perforations:
3577' - 3708

PBTD B 3750°

9 5/8" OD set at 5600°,
Cemented with 1900 sxs;
T0C @ 2000' {calc).

cement plug ‘ 8 3/4" hole
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YELLS WITHLN TNB AREA OF TNYERESY

{radlus of lavestigation = 41/ uile)

APPLICATION for MUTNORISATION to IRJRCY

PRILLIPS PETROLRUN CONPANY
© " CRUCES WELL NUNBSR 3

(=emen serface Casing
pate Bpedded
Operator Foll Name Location {orlg. lntent) Preseat 10 Size (in) Doptl (ft) cCement (s2)
"PRILLIPS PRYR.  Cruces §1 336" FBL & 330' PVL 19 March 1957 3765! 3 5/8 i
conpaNy saction 26-208-34% (od)}
Lea Couaty, M
Creoes #2 1651° poL & 230! MEL U May 1957 I 5/ (4]
Section 26-208-348 {oll)
Lea Comty, WM
Cruces 130 B6L & 2316° FRL 15 July 1999 35 8 5/8 1
Section 26-208-342 (oll})
‘Lea Comaty, N
Craces 15 330" BOL & 992! FEL T Bov 1959 375!'7 8 5/% 182
gection 26-208-342 (oil)
Lea Comaty, M
Cruces 6 1650 POL & 1650° PVL 3 May 1940 30! L5/ 14
Ssction 26-208-342 {oll)
Lea Comaty, KM
ARCO Pletcher A OB  1650" PS5 ¢ 990" MRL 23 Jaw 1957 o 13 314 1]
Fedyral 3 Section 27-208-14% {oil)
‘ " Led Comnty, W¥
Hlatcher A 90 ML & 990" ML 16 Sept 1956 ms
Federal 11 Soction 35-208-340 {oll)
Lea County, N
BERRY, OAN C, ¥ U Nilaer 23107 ML ¢ 1658° MWL § bct 1952 173 13 3N b}
il B Ssction 15-208-3iR foil)
Lea Couaty, KM
¥ 0 ¥ilper $90* UL & 1650* UL 26 Jaa 1954 s
Section 35-208-348 {oil}

Pedoral H

Lex Conaty, M

150

100

115

---------
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(---- Prodection Caslag ------ ) Producing
Cement (o) pertorations
Size {1n) Depth (ft) (20C:methed) {zone)
5172 17| £50 0 - 3600 and
(surficirc) 644’ - 3745' {ON)
' Lvnch-tates-?:
511 3669 59 96 - 56N
(surficirc)  Lynch-Iates-1k
{111 3750 in TR 19
{exi RO ] A
{12 3766 % i
[ 7480 <2 v - aseas 95, 3
111 jTen 360 332 - 36T
{earf:zize)  Lysch-Ysdes-7R
$ 1/2 k111 ) 1504 P& A
t (su;t:cnlc) {(Attachment ¥o. )
5172 k111 15 P&l
t (1000':cale) {Attachment No. S)
- - romonn wwe= ¥ Caleolation Detail
cat 914 = 1.3 £td/en
5172 Y1) (1] 16427 - 31360 {0N) excess = 58%
{vurfrclizre)d Lgneh-hh-»?l
5 1/2 e 106 salt water Dinposal

(surficize)  Lynch-Yates-1R
I - e



PHILLIPS PETROLBUN COMPANY

CRUCRS WELL WNORR 3
¥i. VBLLS VITRIN THE ARBA OF INTRERSY
(radius of fnvadtigation s +1/2 mile}
(===~ surface Casing  --—---
bate Bpadded
Operator Tell Name Lecation (oxlqg. inteat) Presest 10  Bize (in) Depth {ft) Cement {sx
BURE ROYALYY Namson B §1 210" ML & 461 L 23 Magust 1359 ny 15/% N 129
Bection 26-208-148 {ell}
Lez Comaty, I
Rausoe B 2 2310° PUL & 1650' PNL 17 Nov 1959 e 151 1% 125
Sectien 26-208-348 {sll)
Lea Comaty, N
Rasson ) B3 2318" ML & 2319* PBL 2 Dec 1959 s 354 115 150
Buction 26-208-342 (dey)
Lex Comnty, M -
Yeal #1 467 ML & 2215° PEL 5 April 19%9 nsye 5N N 150
‘ Section 15-208-34% {eil}
Lea County, N
Beal 12 1656* ML & 2316 WRL 15 Jaly 195% ny 50 n 10
Section 35-208-348 {oil)
Lea County, NN
Beal 13 330 ML 6 9N) ML § Jume 1958 305! ' 58 19 160
Section 35-208-348 {oll)
Lea Comnty, M
EDGAR, ARLBE L. Pederal C #1 450 PN & 1930' PWL 1¢ Aug 1970 35 13 N 111 ]
Section 35-208-34% {oll)
Lea Comaty, WX
k0uD0 Plotcher A DB 334* BSL & 330 ML 12 Bov 1956 3105
fedenal {2 Saction 27-208-348 {eil)
Lea County, WM
HUDSON, WILLIAM  Pederal it 2310 ML & 990 PUL 1 Jan 19%3 e
L, & BOVARD Section 35-208-348 {o1})
Lea Couaty, B
OLERE RWERGY [NC 8 ¥ Lynch A 330 TUL ¢ 330t ML 16 Bept 1957 1699’
Federal it Section 34-208-348 (ol1)
Lea Comaty, M
Pletcher A 330" ML ¢ 3000 L 6 Sept 1980 e R 511 290
federal 11 pection 35-208-142 {okl)
Lea Couaty, Wi
WU Lysch B I PEL G660 PR I7 fept 1934 3N wyrom
. Section 34-208-343 {ory)

TOTAL P.@2



(----

mductlg_l Cas

Ing  -e-e-- ) Producieg
Cenent (a1} Perforations
{xone)

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

t 12 i

5 12 LT

{no information avail-
able {n Nobbs of

YvTREAsassANANRemn.

1{]]
t (1000':calc)

3645 - 3ede?
Lysch-Yates-11

05 17 - 342
t (14#8hscale)  Lynch-Yates-78
Dry Nole

gtee) (Attachment ¥o. §)

51/2 g 30 }*30 - 31N
* {1300'scalc) Lymch-Tates-7R
§ N b1 )] 384 ey - 37N
2 (2300 calc)  Lymch-Yates-TR
5171 305 p{]] 8alt Vater Disposal
t {204 :cale)  Lyseh-Tates-Tt
303t - NG
s in 56000 1900 B
t (2040'1cale) (Attachment Wo, T7)
5112 FI11) 165¢ 348 - 3050
t (sacf:cale)  Lynch-Yates-Th
5171 b11]] 100 6040 - 3024 (ON)
{serficire)  Lynch-Tates-10
-- * Calcalation Detall
ot yld = 1,3 £23/0x
§ 111 ¥ . 5 3674 - 3690 {om) excess » SN
(1008*:cale)  Lynch-Yates-7
117 k11}] 1 3525 - 3605°
(surfsclre)  Lynch-Yates-1
t N - 1836 4] Dry Role
{ao Information avail- {Attachment ¥o. 8}
10 °d  EPT dokok @P9-4N 301440 USS3A0 8C:87 E28T-ue



(---- Profuotion Casing ------ ) Producing
Cenent (sx)  Perforatioas
size {in) Depth (£t) (P0C:method) (zone)

nnnnnnnnnnnnnnnnnnnn VOVENRECEY G NSENAS LYY RRE

1 k(11 58 L - 3600 and
{surfieixe] 1644° - 37057 (0K)
Lynch-Yates-1R

5 111 E11%) 500 1484 - 3l
(surfseire)  Lyach-Yates-1

11N 1150 in 3536 - 35921
: {sazficize)  Lynch-Yates-Tk

N e n PLAS
( $41%ika.) (Abbachment Neo 2)

t 1N m i 15120 - 3630°
(serfieire)  Lyoch-Yates-1R

,/f”"‘
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AREA OF REVIEW

PHILLIPS PETROLEUM COMPANY

Cruces Well No, 3
330' FSL and 1655' FWL
- Section 26, T20S, R34E
Lea County, New Mexico

v

ATTACHMENT NO. 10
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Unichem International
707 Morth Leach P.O.Box 149%
Hobbs, New Mexico 88240
Cempany : PHILLIPS PETROLEUM

Date : 0e~16~1989
Locatien: Fresh H20 - Windmill 1 {on 6-18~89)

Sam
Specific Graviey: 1.002
Total Dissolved Solids: 3732
pH: : 8.81
IONIC STRENGTH: 0.071
ORI in, e R ) ——— v s R A e . - oo
CATIONS me/liter  mg/liter |
Caleium {Ca*?) 2.70 4.0
Magnesium (Mg*2) 1.70 20.7
Sodium (Nat!) 53.4 1210
Iron (total)} {Fa+2) 0.021 0.600
ANTONSI
Bicarvonate (HCOa-1) 5.20 317
Carbonate (CO3-12) 0 0
Hydroxide {OH-1) Q 0
Sulfate (SO4~2) 23.4 1130
Chloride {Cl-1) 28.2 100G
L e AR A MR
SCALING INDEX (positive value indicateg gecale)
Calcium Caledium
Tamperature Carbonata Sulfate
3e'F 30°'¢C 1.3 -12

ATTACHMENT NO. 11



Unichem Intarnaticnal

707 North Leech P.O.Box 1499

Hobbs, New Mexico 88240

} |

: Company : PHILLIPE PETROLEUM

: Dace : 06-16~1989
Levations Freoshn HaWw - windmill 2 (on B-15-89)
Specific Gravity: ' 1.002
Total Disgolved Solids: 2887
pH? 8.45
IONIC STRENGTH: 0.054
AR T T _—

CATIONS: me/liter mg/liter
Calgium {Cat?) 2.80 56.0
Magnesium {Mgyz) _ 1.80 21.9
godiun (Nat 1) 39.4 - 905
Iron (total} (Fet2) 0.136 3.80

ANIONS: .
Bi¢arbonate (HCOa- 1) 5,80 354
Carbonate {COs-2) Q Q

A Hydroxide (QH- L) 0 ¢

. Sulfate (S04~1) 15.86 750
Chloride (Cl-1) 22.6 800
. VAN s

é SCALING INDEX (powitive value indicates scajle)

! Calcium Calcium

¢ Temperature Carbonate  Sulfate

5 86°F 3o0'c ’ 1.1 -12

¢

é

3

g —M’””——‘_,"#—“_~____ﬂ,,,_d——*——’“”gﬂ’#’f
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Uttiichem International
707 North Leech ‘ P.0.Dox 1499

Hobbs, New Mexico 88240

Company : PHILLIPS PETROLEUM
Data H 06~16-1989

Locatioen: Fresh H20 - Windmill 43 {on 6-15-89)

Sample 1
Specific Gravity: - 1.002
Total Uissolved Solids: 2304
pH: 8.47
IONIC STRENGTH: 0,054
CATIONS: - : me/liter mng/ilter
Calcium - (catz) 17.3 347
Magnesium (Mg*2) ' 8.67 108
Sodium (Na*1) 14.2 326
Iron {(total) (Fe*2) 0.032 0.%00
Barium {(Ba*®?) 0.02% 1.70
Bicarbonate (HCQ3 =t ) 3.40 207
Carbonate (COa—2) 0 0
Hydroxide (oH- 1) 0 0
SUlthe (501‘3) 1922 58-8
Chloride (Cl=1) 35,8 1260
ARSI sk,
SBCALING INDEX (positive value indicateg scale)
' Calcium Calciunm
Temperature Cagbovate  Sulfate
gE'F 30°C 1.8 ~-13




A
KELLAHIN, KELLAHIN and AUBREY

Attorneys at Law

W. Thomas Kellahin El Patio - 117 North Guadalupe Telephone 982-4285
Karen Aubrey Post Office Box 2265 Area Code 505
Jason Kellahin Santa Fé, New Mexico 87504-2265 Fax: 505/982-2047
Of Counsel
June 29, 1989
Corine .
i L/(/{,Z./Q\ / j() E;/
HAND-DELIVERED RECEIVED
Mr. William J. LeMay JUN 29 100

0il Conservation Division
Post Office Box 2088 OIL CONSERVAIIUN Bivie
Santa Fe, New Mexico 87501 Alluw ivision
Re: Application of Phillips Petroleum

Company for Approval for Use of

Cruces Well No. 3 for Salt Water

Disposal, Section 26, TZ20S,

R24E, Lea County, New Mexico

Dear Mr. LeMay:

On behalf of Phillips Petroleum Company, please find
enclosed a completed Division Form C-108 which represents
our request for a hearing for consideration of approval of
the referenced well for disposal purposes. We request that
this case be set on the next available Examiner's docket now
scheduled for July 26, 1989.

This application is for authority to dispose of
produced water into the Lynch Yates formation in the per-
forated interval from approximately 3509 feet to 3629 feet
in the Cruces Well No. 3, located 330 feet FSL and 1655 feet
FWL of Section 26, T20S, R34E, NMPM, Lea County, New Mexico.

In accordance with Division notice rules we are sending
copies of this application to the surface owner and offset-
ting operators within a one-half mile radius of the well.

Very truly yours,

W. Thomas Kellalbin

WTK/rs
Encl.



KELLAHIN, KELLAHIN and AUBREY

Mr. William J. LeMay

0il Conservation Division
June 29, 1989

Page 2

cc: Bill Mueller - Phillips

0il Conservation Division - Lea County
Post Office Box 1980
Hobbs, New Mexico 88240

Certified Mail-Return Receipt Requested

Arco 0il and Gas Company
Post Office Box 1610
Midland, Texas 79702

Dan C. Berry
Post Office Box 755
Hobbs, New Mexico 88241

Daniel C. Berry, III
Post Office Box 160
Eunice, New Mexico 88231

Ronald Philip Berry
Post Office Box 1551
Lovington, New Mexico 88260

Burk Rovalty Company
Post Office Box BRC
Wichita Falls, Texas 76307

Arlen L. Edgar

414 West Texas

Suite 208

Midland, Texas 79701

Hondo
Post Office Box 2819
Dallas, Texas 75221

William A. and Edward R. Hudson
616 Texas Street
Fort Worth, Texas 76102-4612

Olsen Energy, Inc.
16414 San Pedro, Suite 470
San Antonio, Texas 78232

Texaco Inc.
Post Office Box 2511
Houston, Texas 77252
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° STATE OF NEW MEXICO Qit. CONSERVATION DIVISION N Co FORM C-108
ENERCY ANO MINERALS DLPARTMENTY PORT OFCE BAR 2008 ‘IECEIVE Ravised 7-1-81
BIAR UND OF5CE Bun O ]

APPLICATION FOR AUTHORIZATION TO INJECY

1.

XII

111,

Iv.

vVIl.

*VIIL.

XX1.

XIII.

xxv‘

* 1f the inTormation
aubmitted, it nee
of the esrlier su mittal.

AANTA FL. W M6 2C0 37901

JUN 29 ,

Purpose: ﬂSecnndnry Recovery DPreaaure HeintenQNRSEPNlm D‘}'ﬂn'nl DStornqe
Application Aquolifiea Far administrative approval? D)eu m#

Operator: PHILLIPS PETROLELUM COMPANY.
Address: 4001 PENBROOK, ODESSA, TEXAS 79762
Contact pacty: L. M. SANDERS Phone: (915) 367-1488

Well data: Complete the dato required aon the reverse side of this form for each well
proposed for injection, Additlonal sheets moy bhr attoched {f neceasary.

Ia this an expansion of an existing project? Ds‘es E(no .
If yes, give the Diviaion order number authorizing the project .

Attach o map that identifies all wells snd leases within two miles of any proposed
injection well with a one-ha}f mile radius eircle drawn sround each proposed injectian
well. This civrcle identifies the well's ares of review.

Attach a tasbulation of. data on 8ll wells of public record within the area of raview which
penelrale the proposed injaction zone. .3uch data sbhall include e dcacription of cach
well's type, construction, date drilled, location, depth, record of completion, and

o schematic af any pluggsd wall illugtrating all plugging detail.

Attach data on the proposed aoperation, including:

1. Proposed average and maximum dajly rote and volums of fluids to be injected;

2., Hhether the system is opsn or closed;

3. Proposed sverage and maximum injection preasure;

4. Sourcos and an aporopriasle anelysls of injection fluid end compstibility with
the receiving formation if other than reinjected produced water; ond

5. If injection is For digpassl purposes into a zone not productive of 0il or gas
at or within one mile of the proposed well, attach a chamical analyeis of
the disposol zone formstion water (msy be measured or inferred from existing
litereture, studies, nsarby wells, etc. ),

Attach appropriats geological data on the tnjection zone including appropriste lithologic
detail, geological nsme, thickness, and depth., Give the geologic name, and depth to
bottom of all underground sources of drinking water (aquifers containing waters with
total dissolved solids concentrations of 10,000 mg/l or less) overlying the proposed

injection zone as well as any such source known toc be immediately underlying the
injection interval.

Desctibe the proposed stimulation program, 1if any,.

dttach appropriate logging snd test data on the well, (If well logs heve been filed
with the Divigion thay nsed not be resubmitted.)

Attach a8 chemical analysis of fresn water from two or mare fresh water wells (if
available and producing) within cne mile of sny injection or disposal vell showing

lovetion of welle and doktoo somplas were taken.

Applivanta fur Jiapuwul vellus musl moke s alfPlyrmallve slsbomenl Lhel Llhiey have
examined availoble geologic and engineering data and find no evidence of open faults

or any cother hydrologic connection between the dispossl zone and any underground
source of drinking water.

Applicants must complete the “Proof of Notice" section on the reverse sids of this form.

Cartification
1 hereby carti{fy that the information submitted with this applicetion is true and correct
to the best of my/:iﬁii%;qo nnd/?ulief.
Name: VK J.'f L//T/ 7L, Titlo ZJ“;V: /;)’GIZ 5‘(1/3)"
) (2 YAy
Dato: 072 't

VI, VIII, X, and XI above =~
rf And renuhmitted. . Pleares -7

Signaturo:

ot be duplic




Application for Authorization to Ihjgg;

PHILLIPS PETROLEUM COMPANY -
CRUCES WELL NO. 3

ITI. WELL DATA
(See Attachment No. 1)

A. 1. Name and Location

2. Casing
Surface:
Production:
Open Hole:
3. Tubing:
4, Packer:
- B. 1. Injection Formatioﬁ:

2. Perforated Interval:

3. Original Intent:

4. Depth Details:
Perforations:

CIBP:

5. Productive Zones
Lower:

Higher:

Cruces Well Number 3

330’ FSL and 16557 FWL
Section 26, T-20-S, R-34-E
Lea County, New Mexico

8 5/8 " 0D, 24#, J-55 set at 176’
(12 1/4" hole). Cemented with 125
sacks; circulated cement to surface.

5 1/2" 00, 14#. J-55% set at 3693/

(7 7/8" hole). Cemented with 465
sacks; circulated cement to surface.
4 1/2" hole from 3693’ to 3730’

2 3/8" 0D, 4.7#, J-55 set at 3410’
(internally _plastic coated)

Baker Lok-Set Retrievable Packer
with Baker Model "FL" On/0ff Tool
set at 3410’.

Lynch Yates 7R

35097 - 3629/

Well was drilled as an 0il producer.

3509’ - 3519’
3526’ - 3536’
3540’ - 3550’

3556’ - 3566’
3574’ - 3583’
36017 - 3629/

3665’

Bone Springs at 91007
(1 1/4 miles northeast)

none
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Application for Authorizatijon to Iniect

PHILLIPS PETROLEUM COMPANY
CRUCES WELL NO. 3

VII. PROPOSED: INJECTION OPERATIONS

1. Rates: average - 200 bwpd
maximum - 1000 bwpd
2. System: closed
3. Pressures: average - 500 psi
maximum - 702 psi
4. Fluid: Produced water analyses from the

Phillips Petroleum Cruces Tank Battery
(Lynch Yates 7R Formation); see
Attachment No. 9

VIII. GEOLOGICAL DATA )

A. Injection Zone: The injection zone will be within the
Yates Formation, a 170’ thick sequence
of fine-grained porous sandstones
interbedded with tight dolemites (at
3493’ to 3666’ in this well). Porosity
in the sand ranges from 8 to 20% and
permeabilities may be as high as 90md
but are commonly below 2 md.

B. Fresh Water Sources:

Ogallala base at 63’

IX. PROPOSED STIMULATION PROGRAM

The Yates injection perforations will be isolated into Upper, Middle

or Lower Yates. Each set will be treated with 1500 gallons of 20%
NEFE. HCT.

X. LOGGING DATA

Well logs were submitted after the well’s completion in 1959; the
well name has not changed since that time.

XI.  FRESH WATER ANALYSES
Fresh Water Well Locations -- see Attachment No, 10

Fresh Water Analyses -- see Attachment Nos. 11, 12 and 13
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Proposed Wellbore Schematic

PHILLIPS PETROLEUM COMPANY ATTACHMENT NO. {

Cruces Well No. 3
330" FSL and 1655' FUL
Section 26, T20S, R34E
Lea County, New Mexico

LYNCH- YATES_( 3494' )

Ly 12 1740 hote

.} 8 5/8" 0D, 24#, J-55 casing
set at 176'. Cemented with
125 sxs; TOC @ surface (circ

2 3/8" 0D, 4.7#, J~55 tubing
get at 3419) internmally plastic-co

Baker Lok=-Set Retriavable Packer
pet at 3410'; with Baker Model 'F

L o
-

7 RIVERS ( 3692' )

On/0ff Tool

se 0

av ®
- -
»

§ { ! Injection Perforations:
° 3509' - 3519
g 3526* - 3536’
of* 3540' - 3550
1°] 3556' ~ 3566'
3574' - 3583'
3601' - 3629°'
7 7/8" hole

5 1/2" 0D, 144, J-55 casing

set at 3693'. Cemented with
465 sxs; TOC @ surrace (ctrc)

4 1/2" hole

PBTD @ 3665
O @ 3730
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AREA OF REVIEW

PHILLIPS PETROLEUM' COMPANY

Cruces Well No.
330' FSL and 1655' Ful
Section 26, T20S, R34E
Lea County, New Mexico

ATTACHMENT NO. 2

~TOTAL P.B1




ATTACHMENT NO. 3 (P & A'd)

PHILLIPS PETROLEUM COMPANY

Cruces Well No. 5
330" FSL & 993' FEL
Section 26, T20S, R34t -
Lea County, New Mexico

Retainer @ 3638"

CIBP & 3700

Seaby 2R Raa,
'.:iia\.\ aba

.

P,

cemé;Z'plug
0' - 10

cement plug

\ [ ]
SRS 24
- * Yo
- - * ‘a
IRy I
. L
- -‘- “wJO
’ “
A s (I“'

oee o
- .
Y » 29 %

-
»

a® .

TD & 3760

8 5/8" 0D set at 162'.
Cemented with 115 sxs;
TOC @ surface (cire).

Perforations:
3606 - 3622'

Perforations (sqzed):
3646' - 3668'

Perforations:
3712 ~ 3740

4 1/2" 0D set at 3760'.
Cemented with 328 sxs;
TOC @ 741' (temp surv).
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ATTACHMENT NO. 4 (P & A'd)

ARCO

Fletcher A DE Federa] Well No. 3
1650 FsL & 990" FEL
Section 27, T20S, R34F
Lea County, New Mexico

. L b - .. e T @ '.‘ :

-] cement plug f . <

MUVERSES T TR RSO DN

. L4 .“ .: v‘ - ::

» . RS N 4

.F — 't:‘. ‘.o“}

m‘ . " « l. .0.
k U o1 13 3/8" 0D set at 62'.

" s

—_— ., < Cemented with 50 sxs;
cement ply R T0C at surf (calc)
1400' - 1650 )

[-_ cement plug ‘
13300 - 3688 |}

.
5 1/2" 0D set at 3640’
Cemented with 1580 SXS}
TOC @ surf (calc).

N —
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Tnﬂl'.l.u'l—l'l 1S, WO\

o ARCO
Fletcher A Federal W1l No. 1

aant . £ ool rwl
Scction 35, T2Us, R34E ~
Lua County, New Mex jco

cement plug - -

Q' - 288 o
‘ .

perforations (sqzed):
3505' - 3572'

Perforations:
3605' - 3615'

5 1/2" 0D set at 3680'.
Cemented with 1550 sxs;
TOC @ 1000' (calc).

TD @ 3725°




A ST A O S YO U Pty

e 271983 16:15 ODESSA OFFICE UF-600 duwsk 1497 FP.01

ATTACHMENT NO. 7 (T / A'd)

ARLEN L. EDGAR

Federa) C Wel) No. 1
660" FNL & 1980' rWL
Section 35, T20S, R34t
Lea County, New Mexico

20" 0D set at 30',
Cemented with § yds;
TOC 8 surface (assuma).

13 3/8" 0D set at 866'.
Cemented with 800 sxsgy
TOC @ surf (calc)

Producing Perforations:
3577 - 3708

| cement plug
{, 5504' - 5648’

+ 1.
. “ sy o @ e
L ¢ 8t l’ .

9 5/8" 0D set at 5600°'.
Cemented with 1800 sxs;
TOC 6 2000 {calc).

cement plug
9652' - 9756

I
s’

cement plug ‘, 8 3/4" hole
303' - 11407

- .
. 0’
e« 0 .

. . 4"

l

cement plug ‘

12896 - 13100°

- 5
ol

P Ol

L * [

e e

‘sf

cement plug
] 1)

TD @ 15080, PBTD @ 3750°
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: APPLICATION for MIWORISATION to 1BJRCY

PRILLIPS PRTROLEUN CONPANY
CRUCES VELL NUIORR )

¥I. VELLS WITAIN TS llli.OF INTERRST
(radius of lavestigation = 41/ nile)

{emmnn sezface Casing  ------ )
Pate pudded
Opsrator  Well Hame Location {orlg. intent) Preseat Y0  Size (im) Depth {ft) Cement (31}
PRILLIPS PRYR. Crucas {1 330" FBL & 330" PVL 19 March 1957 3105 SN 11 128
CONPANY gsection 26-208-34R (odd}
Lea County, MM
Craoes #2 1651° PBL & 330" FWL U My 1951 ! § 50 151 190
Section 26-208-318 {oi})
Lea Comaty, M
Creces H 330 B8L & 2316 FRL 15 Jnly 1999 3250 $ 58 113 108
section 26-208-342 {eil)
Lea Comaty, WM
Crages 15 330" POL & 992" FEL T Hov 1953 Y1 LN 851 162 115
section 26-208-342 {oll)
kea Comaty, M
Cruces £6 1658 78L& 1650 RVL § Nay 1360 3700 sn 1 125
Saction 26-208-342 {oll)
Lea Comnty, RN
ARCO Pletcher A DR 1650 L & 990 PRL 23 Jam 1957 un 13 344 # 1]
Federal 13 Section 27-208-34% {oil)
© fea County, ¥
Fletcher A M ML & 990" ML 15 Sept 1358 31!
Pedecst 1 gection 35-208-348 {oll)
Lea Cozaty, ¥4
BERRY, DA C, VU Kilser 23107 ML ¢ 1656 ML 5 Oct 1452 136 13 3/4 1] 12%
redsral 3 Sectiop 15-208-34R (oil)
Lea Connty, M1
¥ I Milser 990 PNL & 1650 FWL 26 Jaa 1954 358
Pederal M Section 35-208-342 {oll)
[an County, M¥
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(----  Product]on Casing ------ ) Producing
Cemeat (ex) pertorations
8ixe (in) Dapth (ft) (Y0C:methed) (zome)
LRYH 1111 {50 3470 ~ 3000 and
{serfeclrc) 3ed4d4* - 3005' (00)
Lvach-Yates-Tk
511 3667 500 HIe - S
{sarficirc)  Lyach-lates-IK
{172 3750 in ERRLERVIN 1Y)
{eni- o tvualtl i
{172 3766 by ) Cu
[ v s o D)
112 £y ] 1) 352 - 3638
(gorfieirel  Lyach-Yates-7R
$ 171 k111 1508 (RN
t (surticale} (Attachment Mo. 4)
512 N 1554 P&
t (1080 :calc) {Attachment No. S}
osn —ewe t Calcolation Detail
et yld = 1,3 ft3/ex
5 171 11V 1] 16420 - 31361 {0N) excess = 58%

(ssrficize) LyncheYatas-TR

5 1/2 1 166 salt water Disposal

(sacficize)  Lynch-Tates-1R
ITeE - 308



PAILLIPG PETROLRUK COMPANY

125

150

150

100

2

CRUCRS WELL WuWaRR 3
Vi, VELLS WITRIN THE ARGA OF INTRRRS?
(zadivs of imvestigation = +1/7 mile}
(=== surface Casing
Oate Spadded
Operator w1l ham Location (oxig. inteat) Preseat 0  Sixe (in) Depth {ft) Cemest {m
RURE ROTALYY Namsex B 11 2310" PHL & 467" PNL 23 lugust 1959 ny 158 N
Section 25-208-342 {oll)
Lea Comaty, BY'
Haason B {2 2310" POL & 1650° POL 17 Wov 1959 g )58 19
fection 26-208-348 {sll)
Lea Comaty, MM
Ragsor B 13 2310 ML ¢ 210 MIL 2 Dec 1959 mn 15/ 118
Baction 26-208-342 (dey)
Les Comaty, NN
lal §1 (67" ML & 2315 PRL 5 Aprkl 1959 EYEY L 5/ I
Saction 135-208-34R (eil}
Lea County, MK
el 12 1650 PUL & 2316 FRL 15 July 1959 Ny )58 n
Sectlon 15-208-34% (oil}
Lea Couaty, M¥
Beal 13 330 L & W) L § June 1959 3 T 1%
$ection 35-208-348 {oll)
Les Comnty, W
EDGAR, ARLRN L. Pedural € §1 (64" PEL & 1900 ML 16 dug 1970 e 11 34 111
fection 15-208-24¢ {oll)
Lea Conaty, M¥
RONDO Pletcher A DB 330° 8L & 330 PUL 12 Nov 195§ 305
tedenal 2 faction 27-208-348 (efl)
Lea County, B8
HUDSON, WILLIAN Pederal 1 2310° UL & 9% PUL 1das 1983 m
L. & BOVARD Jection 35-208-348 {oil)
Lea Counaty, N
OLEER RUERSY [NC B ¥ Lynch A 330 FUL & 230 PRL 1§ Bept 1957 3698
Fedoral 112 Section 34-208-348 (k)
Lea Cowaty, NN
Pletcher A I MLc e ML 26 &ept 1900 k111 ) 1 5/8 51
Pederal 11 gection 35-208-342 (ell)
Lea Covaty, W
rRIACD ) Lysch §4 1508° MEL & 466' FRL .'1; ;;;t un nn lz.ilz -;i;---
, Section 34-205-34K (dzy)

TOTAL P.B2



[ I Vet b

(----  Preduction Caslng ------ )
Cement (o1)

size (1) Depth (£t} (Y0C:method)

{112 23 i1

t {1400 :cale)

5111 M 5

t {14007 :cale)

{no information avail-
able {n Nobbds otktee)

Prodacing
Parforations
{zone)

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

1048 - 3eee
Lyach-Tates-1

1627 - 342!
Lyach-Yates-7R

Dey Nole

{Attachaent No. §)

? Calcalation Detall
ot yld = 1,3 .£t3/0x
excess » 5%

5171 na k1] 3630 - 313%¢
* {2300 :caic) Lymch-Tates-TR
{11 u p{ ) my -
t (2300"icalc) Lymch-Yates-12
511 305 ([} 8alt Vater Disposal
£ (2000':calc)  Lynch-Tates-1
m3 - e
5/4 5600 1968 YA
t (2080':cale) (Attachment Xo, 7)
511 11 165¢ INL - 35
t (surf:calc)  Lyach-Yates-N
511 680 108 36000 - 3N (ON)
{surficlze)  Lynch-Yates-7k
$ 11 un 1454 678" - 3630 (on)
{1000':cale]  Lynch-Tates-18
112 113 14 1525 - 3405'
(sarf:elee)  Lyneh-Yabes-TR
N - 1836 15 Dry Nole

{ne in{otlltion avall-

(Attachaeat Mo, 4}



(G

8lze {1n)

s1n

N

111

L 1N

k111

1%

758

ek

im

Production Casieg ------ ) Producing
Cenent {8x) Perforatlions
Depth (ft) (T0C:method) (zome)

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

58 3 - 3568 aad
{suefzelre) J644° - INS' (00)
Lynch-Yates-1R

508 190t - L
(smrficire)  Lynch-Yates-M

622 3536 - 35921
{sarf:cize)  Lynch-Yates-7k

un P&aY
{ 1410140, ) (Atbachucat Ne. 2)

19 18820 - 3630
(swrficize)  Lynch-Yates-1k
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AREA OF REVIEW

PHILLIPS PETROLEUM COMPANY

Cruces Well No. 3
330' FSL and 1655' FWL
Section 26, T20S, R3I4E
Lea County, New Mexico

ATTACHMENT NO. 10
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Unicheam International
707 Morth Leech P.O.Box 1499

Hobbs, Naw Mexico 88240

company PHILLIPS PETROLEUM
Date : 06-16~31989
Location: Fresh H20 - Windmill 1 (on 6-18-89)
Sam
Specific Graviey: 1.003
Total Dissolved Solids: 31733
pH; 8.81
IONIC STRENGTH: 0.071
M Rt VA
CATIONS: me/liter mg/liter
Caleium {(Ca* ) 2.70 4.0
Magnesium {Mg*2) 1.70 20.7
Sodium (Na+!) 52.4 1210
Iron (total) (Fat2) 0.024 0.600
ANTONS}
Bicarponate (HCOa-1) £.20 317
Carbonate {CO3~2) 0 0
Hydroxide (QH-1) 0 0
Sulfate (SO¢~2) 23.4 1130
Chleride {Cl-1) 28.2 1000
L — e L - ~ETYEMAShN i — PO
SCALING INDEX (positive value indicatesg ge¢ala)
Calcium caleium
Tamperature Carhonate Sulfate
86°F l0°'¢ 1.3 -12

ATTACHMENT NO. 11



SPEY
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Company
Dace

LwwdaLiong

Unichem “ntarnaticnal

707 North Leech

P,0.,8o% 1498

Hobbys, HNew Mexicc 838240

PHILLIPS PETROLEUM
Ue-16~1989

Troan Haw - windmilld

4 lon B-15-89)

Specific Gravity: 1.002
Total Dissolwad Solids: <887
pH: 8.45
IONIC STRENGTH: 0.05¢4
CATICNS: me/liter ng/liser
Calcium (Cat?) 2.80 6.0
Magnesium {Mg+z) 1.80 21.9
Sodiunm {Na+ () 39.4 3058
Iron (total) {Fe+2) 0.136 3.80
ANIONS:
Biecarbonate {HCO3 - 1) 5.80 354
Carbonate (COx=-2) Q Q
Hydroxzde {OH-1) 0 Q
Sulfate (8Q¢-7) 15.6 750
Chloride (€1~ 22.6 800
SCALING INDEX (powitive value indicatesa scale)
Calcium Calcium
Tamperature Carbonate Sulfate
86°F 30°'C 1.1 -13
[
-
S
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Untichem International
707 Noérth Leech P.O.3ox 1499

| Hobbs, New Mexico 88240

Company : PHILLIPS PETROLEUM

; Datas i1 Q6~16-198¢%

é Locatian: Fresh H20 - Windmill 43 {(on 6-15-89)

Sample 1
Specific Gravity: ) 1.002
Total pissolved Solids: 2304
pH: 8.47
IONIC qTRENCTH: 0,054

CATIONS: - me/liter mg/liter
Calcium (ca*z) 17.3 347
Magnesium {Mg*2) ' 8.67 108
Sodium {Na*1) 14.2 3126
Iron (total) {(Fe*?) 0.032 0.900
Barium (Ba*2) 0.025 1.70
ANIONE; ,
picarbonate (HCOgz =t ) 3.40 207
Carbonate {COa=2) 0 0
Hydroxide (OH- 1) 0 0
Sulfate {5043 1.22 58.8
Chloride (Cl-1t) 35,8 1260
AR AR

SCALING INDEX (positive value jndicateg scale)

' Calcium Calcium
Temperature Carbotiate Sulfate
86°'F 3¢°C 1.6 -12




KELLAHIN, KELLAHIN and AUBREY
Attorneys at Law

W. Thomas Kellahin El Patio - 117 North Guadalupe Telephone 982-4285
Karen Aubrey Post Office Box 2265 Area Code 505
Jason Kellahin Santa Fé, New Mexico 87504-2265 Fax: 505/982-2047
Of Counsel
June 29, 1989

HAND-DELIVERED RECEIVED

Mr. William J. LeMay JUN 29 o

0Oil Conservation Division )

Post Office Box 2088 QIL CONSERVATIG

i N
Santa Fe, New Mexico 87501 Histui

Re: Application of Phillips Petroleum
Company for Approval for Use of
Cruces Well No. 3 for Salt Water
Disposal, Section 26, T20S,

R24E, Lea County, New Mexico

Dear Mr. LeMay:

On behalf of Phillips Petroleum Company, please find
enclosed a completed Division Form C-108 which represents
our request for a hearing for consideration of approval of
the referenced well for disposal purposes. We request that
this case be set on the next available Examiner's docket now
scheduled for July 26, 1989.

This application is for authority to dispose of
produced water into the Lynch Yates formation in the per-
forated interval from approximately 3509 feet to 3629 feet
in the Cruces Well No. 3, located 330 feet FSL and 1655 feet
FWL of Section 26, T20S, R34E, NMPM, Lea County, New Mexico.

In accordance with Division notice rules we are sending
copies of this application to the surface owner and offset-
ting operators within a one-half mile radius of the well.

Very truly vours,

W. Thomas Kellalin

WTK/rs
Encl.



KELLAHIN, KELLAHIN and AUBREY

Mr. William J. LeMay

0il Conservation Division
June 29, 1989

Page 2

cc: Bill Mueller - Phillips

0Oil Conservation Division - Lea County
Post Office Box 1980
Hobbs, New Mexico 88240

Certified Mail-Return Receipt Requested

Arco 0il and Gas Company
Post Office Box 1610
Midland, Texas 79702

Dan C. Berry
Post Office Box 755
Hobbs, New Mexico 88241

Daniel C. Berry, III
Post Office Box 160
Eunice, New Mexico 88231

Ronald Philip Berry
Post Office Box 1551
Lovington, New Mexico 88260

Burk Rovalty Company
Post Office Box BRC
Wichita Falls, Texas 76307

Arlen L. Edgar

414 West Texas

Suite 208

Midland, Texas 79701

Hondo
Post Office Box 2819
Dallas, Texas 75221

William A. and Edward R. Hudson
616 Texas Street
Fort Worth, Texas 76102-4612

Olsen Energy, Inc.
16414 San Pedro, Suite 470
San Antonio, Texas 78232

Texaco Inc.
Post Office Box 2511
Houston, Texas 77252
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° STATE OF NEW MEXICS it CONSERVATION DIVISION : FORM C-108
CNERCY ANO MINERALS DEPARTHMENT POAY OFHCE B0 2000 Ravised 7-1-81
STANY LAND O8It A O i
AANTA FE. NEW MELRCO $7801 CEI r “

APPLICATION FOR AUTHOR{ZATION TO INJECY *JL}M

1.

|8

ilt.

VII.

“VIIl.

X111,

XITII.

X1v.

“« If the information
aubmitted, it nee
of the eerlior_su mittal.

Purpose! ﬁfmcnﬂdnry Recovery DPresaure Haintenance Dol““r‘"ll DStnrnqc
Applicstion quolifiea Fnr ndministrativa nnnrnvnl"mL,£:L dn,‘E] Yo

Operator: PHILLTPS DPETROLEIIM COMPANY
Address: 4001 PENBROOK, ODESSA, TEXAS 79762
Contact pacty: L. M. SANDERS Phons: (915) 367-1488

Well data: Complete the dato regquired on the reverse side of this form for each well
proposed far injection. Additlonal sheets moy be attached {f neceasary.

Ia this an expansion of an existing project? D)‘es mno ‘
If yea, give the Diviaion order numbsr authorizing the project .

Attach a map that identifies all wells snd leases within two miles of any proposed
injection well with a one-half miles radius circle drawn around each proposed ilnjection
well. This circle identifies the well's ares of review.

Attach a tabulation of.data on all wells of public record within the area ©f raview which
peneliele the proposed injection zone. .3uch data shall include a deacription of cach
well’'s type, construction, date drilled, location, depth, record of completion, and

o schematic of any plugqed wall illugtrating all plugqging detail.

Attach data on the proposed operation, including:

1. Proposed average and maximum daily rate and volume of fluids to be injected;

2. theather the system is open or closed;

3. Proposed sversge and maximum injection pressure;

4. Sourcos and an aparopriale enalyela of injection fluid ond compatibility with
the receiving formstion if other than reinjected produced water; ong

5. If injection is for dieposal purposes into a zone not productive ol 0il or gas
at or within one mile of the proposed well, attach a chamical analysis of
the disposol zone formation water (may be measurad or inferred from exisling
literature, studies, nsarby wells, etc.).

Attach appropriats geological data on tha injection zone including appropriate lithologic
detsil, geological name, thickness, and depth, Give the geologie name, and dapth to
bottom of all undorground aources of drinking water (aquifers contasining waters with
total dissolved solids concentrations of 10,000 mg/)l or less) averlying the proposad

injection 2zons as well aa any such source known to be immediately undarlying the
injection interval.

Jeecribe the proposed stimuletion program, if sny.

Attach appropriate logging and test data on the well, (If well logs heve been filed
with the Diviaion thay nsed not be resubmitted.)

Attach a chemical analysis of fresh watar from twoc or maore fresh water wells {if
available and producing) within gne mile of any injection ot disposal wvell showing

lovstion of wollo ond dotno samplss vers takenm.

Applivanta fur Jiapusul vnells wusl make s alflemelive slulvmenl Lhwt Lhey heve
examined available geologic and engineering data and find no evidence of open faults

or any other hydrologlic connection between the dispossl zone end any underground
gsource of drinking water.

Applicants must complete the “Proof of Notice" section on the reverse sides of this faorm.

Caprtification

I hersby certify that the information submitted with this applicetion is true and correct

to the best of my/:ﬁiii%;qo nnd/?alief.

Nama: VV. uj.' 4 L//T/ 7, Title 2;/‘; Y, AT 5‘(;/,))/'
‘ . ‘ P y s

Dato1 ¢>72 ‘ot 4T

VI, VIII, X, and XI abeve “~
e And resyhmittad, . Pleswe -7

—

—

Signatura:




Application for Authorization to Inject

PHILLIPS PETROLEUM COMPANY -
CRUCES WELL NO. 3

III. WELL DATA
(See Attachment No. 1)

A. 1. Name and Location

2. - Casing
Surface:
Production:
Open Hole:
3. Tubing:
4. Packer:
. B. 1 Injection Formatioﬁ:

2. Perforated Interval:

3. Original Intent:

4. Depth Details:
Perforations:

CiBP:

5. Productive Zones
Lower;

Higher:

T A A st

Cruces Well Number 3

330’ FSL and 1655’ FWL
Section 26, T-20-S, R-34-E
Lea County, New Mexico

8 5/8 " 0D, 24#, J-55 set at 176’
(12 1/4" hole). Cemented with 125
sacks; circulated cement to surface.

5 1/2" 0D, 14#, J-55 set at 3693/
(7 7/8" hole). Cemented with 465
sacks; circulated cement to surface.

4 1/2" hole from 3693’ to 3730’

2 3/8" 0D, 4.7#, J-55 set at 3410’
(internally _plastic coated)

Baker Lok-Set Retrievable Packer
with Baker Model "FL".On/Off Tool
set at 3410’.

Lynch Yates 7R
3509’ - 3629’

Well was drilled as an oil producer.

3509’ - 35197
3526° - 3536’
3540’ - 3580’
3556’ - 3566'
3574¢ - 3583/
3601’ - 3629’

3665’

Bone Springs at 9100
(1 1/4 miles northeast)

none
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Application for Authorizatjon to Inject

PHILLIPS PETROLEUM COMPANY
CRUCES WELL NO. 3

VII. PROPOSED: INJECTION OPERATIONS

1. Rates: average - 200 bwpd
maximum - 1000 bwpd
2. System: closed
3. Pressures: average - 500 psi
maximum - 702 psi
4. Fluid: Produced water analyses from the

Phillips Petroleum Cruces Tank Battery
(Lynch Yates 7R Formation); see
Attachment No. 9

VIII. GEOLOGICAL DATA )

A. Injection Zone: The injection zone will be within the
Yates Formation, a 170’ thick sequence
of fine-grained porous sandstones
interbedded with tight dolomites (at
3493" {o 3666’ in this well). Porosity
in the sand ranges from 8 to 20% and
permeabilities may be as high as 90md
but are commonly below 2 md.

B. Fresh Water Sources:

Ogallala base at 63’

IX. PROPOSED STIMULATION PROGRAM

The Yates injection perforations will be isolated into Upper, Middle

or Lower Yates. Each set will be treated with 1500 gallons of 20%
NEFE HC1.

X. LOGGING DATA

Well logs were submitted after the well’s compietion in 1959; the
well name has not changed since that time.

XI.  FRESH WATER ANALYSES

Fresh Water Well Locations -- see Attachment No. 10

Fresh Water Analyses -- see Attachment Nos. 11, 12 and 13
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Proposed Wellbore Schematic

PHILLIPS PETROLEUM COMPANY ATTACHMENT NO.1

Cruces Well No. 3
330' FSL and 1655' FWL
Section 26, T20S, R34E
Lea County, New Mexico

v 12 1/4" nhole

8 5/8" 0D, 24#, J-55 casing
set at 176', Cemented with
125 sxs; TOC @ surface (circ

2 3/8" OD, 4.7#, J-55 tubing
set at 3419! internally plastic-co

Baker Lok-Set Retrievable Packer

LYNCR. YATES ( 3494' ) set at 3410'; with Baker Model 'F

On/0ff Tool

§ Injection Perforations:
° 3509 - 3519'
g 3526' - 3536
0 3540' - 3550
0] 3566' - 3566'

3574' - 3583

3601' - 3629

7 7/8" hole

5 1/2" 0D, 14#, J-55 casing
set at 3693'. Cemented with
46% sxs; TOC ® surrace (circ)

7 RIveRS ( 3692' )

4 1/2" hole -

PBTD @ 3665'
TD @ 3730°
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AREA OF REVIEW

PHILLIPS PETROLEUM 'COMPANY

Cruces Well No,
330' FSL and 1655' FWL
Section 26, T20S, R34E
Lea County, New Mexico

ATTACHMENT NO. 2

~TOTAL P.B1




ATTACHMENT NO. 3 (P & A'd)

PHILLIPS PETROLEUM COMPANY

Cruces Well No. &
330" FSL & 993" FEL
Section 26, T20S, R34E .
Lea County, New Mexico

$onty 2R R el

WA LY
cement plug
0' - 10!
8 5/8" 0D set at 162'.
Cemented with 115 SXS;
TOC @ surface (cire).
or
- % 11 -
Ld .. . Py
b.% :&
. L
: cement plug fv, .
=4 _top & 3210 -
X N B
) -..‘4 R .'_ Perforations:
ol e 3606" - 3622
. . 1 I
.. .'o o ..“ . t.
u.f'. LT - - ] *
Retainer 8 3638 P00 Lol TSP v
A I -7 Rl o\ Perforations (sqzed);
i DRI - LI 3646' - 3668'
LN P W ]
. 'Y : -‘f:'.' .,4. .l..
CIBP @ 3700' o, Y
S 5]t sy Perforations:
. 3 3712' - 3740

i M 4 1/2" 0D set at 3760,
N S ¢ : Cemented with 328 SXS
TD ¢ 3760 TOC @ 741! (temp SUPV).

M e
L
+ 4 . b
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ATTACHMENT NO. 4 (P & A'd)

ARCO

Fletcher A DE Federal Well No. 3
1650 FsL & 930" FEL
Section 27, T20S, R34E
Lea County, New Mexico

" “Cement phug K ::
MULRSSS T TR EAOR B

1 : "’.
PP 13 3/8" OD set at 62',
"l s

‘... =X Cemented with 50 sys:;

cement ply TOC» at surf (calc)
1400' - 1650" i

& )
‘):.. ‘.;
‘['- cement plug “'L
8 G
‘! . ,." :.. :. N
- /
. )

5 1/2" 0D set at 3640
Cemented with 1580 $XS}
T0C @ surf  (calc).

7Y v, -



DDESSQ UFFICE UF—600 Xk -
s s vty 1IN, W o\T ““
) : ' SSU

ARCO

FTetcher A Fedreral Well No. 1
aant cwai. 2. 000+ WL

Scction 35, T2US, RIAL -
Lea County, Naw Mex tcu

cement plug
0 785"

perforations (sqzed):

3505' - 3572'
L%m:‘z;r .
Perforations:
CIBPR3630’ 3605' - 3615'
5 1/2" 0D set at 3680'.

Cemented with 1550 sxs;
TOC @ 1000' (calc).

TD @ 3725'
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ATTACHMENT NO, 7 (T / A'd)

ARLEN L. EDGAR

Federal C Well No. 1
660" FNL & 1980' FWL
Section 35, T20S, R34E
Lea County, New Mexico

20" 0D set at 30',

Cemented with 800 sxs;
TOC @ surf (calc)

Producing Perforations:
3577' - 3708'

. cement plug
{, 5504' - 5648
X curllN

9 5/8" 0D set at 5600°.
Cemented with 1800 sxs:
TOC @ 2000 ({calc).

cement plug
9652' - 9756

( Cmmtphg"83ﬂ"hﬂe

;1302' - 11407!
SRR |

N

cement plu

9
12896 - moo“_

0 . e
.'.‘:l "F-

POt

~ * oy

)

TO @ 15080', PBYD B 37%0'

13 3/8" 0D set at B66'.

P.o1

Comented with 5 yds;
TOC @ surface {(assume).
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APPLICATION for AVRNORIRAYION to 1RJECY

PE{LLIPS PEYROLEUN CONPANY
CRUCES WELS NUNBBR )

V.  VELLS VITHCN YXE AREA OF INTEREY
(radlos of lnvestiqation » +1/2 mile)

(e terface Casing  ------ )
Date Spudded
Opsrator  Well Mame Locatlon {orlg. inteat) Preseat ¥  Gize (im) Depth (ft) Cemsnt (31}
"PHILLIPS PRYR. Cruces §l 330" PBL & 330" PRL 19 March 1957 3709 8 5/8 111 125
CONPANY gection 20-205-34% (ol1)
Lea Connty, WX
Creoes B2 1651 oL & 330" MWL 24 nay 1957 e §5/4 151 190
Section 26-208-348 (o4}
Lea Comaty, WM
Craces M 330 B6L & 2316 FRL 15 July 1954 3154 s 5/8 0 180
section 26-208-34K {oll}
Lea Comaty, W
Cruges 15 330" POL & 992" FRL T Hov 1959 e 8N 102 115
section 2§-208-31L {oll)
Lea Couaty, M
Cruces &6 1659 8L & 165" PUL § May 1960 e ESn b1} 12%
Saction 26-208-342 foil)
Lea Comaty, AN
ARCO Pletcher A DB 1650° PO & 990" PRL 23 Jam 1957 {111 133 1! 50
Pederal 13 section 27-208-34R {oil)
"~ Lea Conaty, W
Fletcher A 9990 ML & N0 ML 16 Sept 1356 mny
Federal 11 fection 35-208-348 (oll)
Lea Couaty, Wi
BERRY, DAX C. ¥ U Nileer 2310 ML & 1850 MWL § oot 1952 me 131 b}H] 12§

Pedoral 13 Section 15-208-14R (oil)
Lea County, M

¥ U Milner 990 ML & 1650' FWL 26 Jan 195 s

Pedoral M Section 35-208-34R {oll)
: Lag Covaty, 1¥
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B6-/27/1339

(---- Preductios Casing ------ )

8ize (1o} Dapth (ft) (Y0C:methed)

---------

16:36

Cemtat (8x)

Producing
pertorations
{zons)

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

5141 {17] £50 34700 - 3660 and
{surf:circ) 3644' - 3785 {0M)
Lvnch-Yates-ik
51/ 3667 11 96 - e
(surf:circ)  Lynck-lates-1k
{in 31150 in BTN 117 4
{ennie tateyedl
{12 3166 0y VAN
0T s v s @3, 31
4 11 T E11] 3N = 363N
{eoxf:eirel  Lynch-Yatez-72
51/ k111 1508 ? & A
t {surficale} (Attachment No. 4)
5172 k111 1558 P& A
t (1080 calc) (Attachment No. S}
5171 3602 0 15821 - 3N36°{0N)
{wuzficire) chh-hhtdl
5 /2 100 106 salt vatar Dimpossl
(surficlzel  Lynch-Tates-1R

186 - 330

t Calcelation Datail

eat yld = 1,3 £td/ex

excess = 54§



~p

.

PEILLIPS PRTROLBUN COKPANY
CaUCes WeLL womage 3

WELLS WITNIN TUR ARRA OF INTRRRAY
{radius of Lavagtigatien = +1/2 mile}
(mmmme surface Casing  ------
Date Spadded
Operator Vell Name Location (orig. imteat) Presest 0  Size (in) Depth (ft) Cement {(mx
RURK ROYALY! Namez B {1 2310 PHL & 467 MWL 23 Mugust 1959 ny 158 i 129
fection 20-208-242 {oll}
Lez Comaty, BN
Rauson B (2 2310 PUL & 1650° WL 17 Nov 1999 ugy N 3] 12§
fection 2§-208-34t {ell)
Lea Comaty, NN
psoa B 13 2310" MOL & 2310' FRL 1 Dec 1959 s 4 5/4 115 150
Baction 26-208-343 (dey)
Lea Covaty, M
leal 1l 467 TBL & 2215° PRL 5 Aprfl 1959 nsy 51 1% 159
Section 15-2M1-34R {eil}
Lea County, MM
ieal 12 1656 PHL & 2306' FPRL 15 July 195% ny 4570 ] 10
Section 35-208-348 (oil)
Lea County, K
Beal §3 3300 PEL & VY ML ) Juae 1959 11 LY § 5/t N 19
Section 35-208-343 (oll)
Loa Comnty, M
EDGAR, ARLES L. Pedexal C #1 664" PHL & 1930 PVL 1§ g 1370 ns 13 30 11 ]
Section 35-208-348 (oil)
Lea Comnty, WX
(1] )] Pletcher A OF 336" PSL & 330 PRL 12 dov 1956 NS
Pedenal 12 faction 27-208-38 (efl)
Lea County, M
KUDS0R, WILLIAN Pederal i1 13187 PHL & 990 PUL 1 dan 1983 e
L. & BOVARD Section 35-108-343 {ol})
Lea Couaty, B
OLSEN ENREEY INC 3§ ¥ Lynch A 330° oL ¢ 3300 ML 16 Sept 1957 1690
Yedoral #12  Section 34-208-348 {ol))
Lea County, BN
Flotcher A 30" ML ¢ 3800 PWL 26 Sept 1980 k111 5/8 511 290
Pederal 11 Section 35-208-242 (okl)
Lea Comaty, M
1neo “Lysch B LN NI GGG R 1gept M 0 nlp awm
N _ Section }4*293-34! (oryp)

TOTAL P.B2



v oS [NV W

(----  Productfon Caslng ------ ) Produclng
Cenant (1) Perforations
fize (in}) Depth (it} (T0C:mathod) (z0ne}

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

{172 £} 111 1645 - 3peRt
t (1008':cale)  Lynch-Yates-12

£ 1/2 N 65 36270 - 342!
t (1460'3calc) Lynch-Yates-TR

{no information avail- bry Nole
able In Nobbs offtce) {Attachment ¥o. §)
517 na e 3830 - 38

t {1300':calc) Lysch-Yates-7t

{ 1N uy g1} mey - N
t {2300":calc) Lymch-Tates-T0

5112 1) y{]] falt Vater Disposal
t {2000 scalc)  Lymeh-Yates-Tt
e - g

EELILELERY LR LT PN YT LT L P TN Y Y T ¥ PO T 2P0 Sopby e ey sguy gy

15/1 5680 1500 YAl
t (2000'scale) (Attachment o, 7)

51N N 1656 04 - 3008
t (suorf:cale)  Lyach-Yates-t

s1n k141 1600 €44 - 300N}
(surfsclre)  Lymch-Yates-7R

? Calcalation Deta!l
cat yld = 1.3 £23/9x
511 ¥ . 1" 3679 - 3aiom) axcess » 503
(1000*scale]  bynch-Tates-70

t1n k11 "m 15250 - 3605'
(sorfeelre)  Lyneh-Yates-

ew -e wene

1in - 1636 15 Dry Role
_ (no iu{qxnatloa avail- {Attachment Xo. 4)



[CTTEs

§ize {in)

---------

yn

sin

112

{11

i

3158

kY1)

m

Produotion Casing ------ ) Producing
Cepent (sx)  Perforatioas
Dapth (ft} (T0C:method) (zone)

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

456 8 - 3080 and
{sarfielre} 3644 - INN5' (O1)
Lynch-Yates-1R

H U -
(surfscirc)  Lyach-Yates-1R

22 3536% - 3542
(serficize)  Lynch-Yates-1k

n PEAN
{ $41%ke.) (Abbachucat Fe. 3)

{] 38120 - 36300
{surfieire)  Lyoch-Yates-12
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AREA OF REVIEW

PHILLIPS PETROLEUM COMPANY

Cruces Well No, 3
330' FSL and 1655' FWL
Section 26, T20S, R34E
Lea County, New Mexico

ATTACHMENT NO. 10
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Unichem International

707 North Leach

P.O.Box 1499

Hobba, New Mexico 88240
Cempany PHILLIPS PETROLEUM
Date : 06-16~1%89
Locatien: Fresh H20 - Windmill 1 (on 6-15~89)
Sam
Specific Gravity: 1.003
Total Dissolved Solids: 37232
pH; 3.81
IONIC STRENGTH: 0.071
a2 — . . L M R R
CATIONS: me/liter ng/literx
Calecium {Ca+ ) 2.70 4.0
Magnesium (Mg*2) 1.70 20.7
godium (Nat+!i) 52.4 1210
Iron (total) (Fat2) 0.0484 0.600
ANIONS]
Bicarbonata (HCQs=1) 5.20 317
Carbonate {CO3-1%) 0 0
Hydroxide ({OB-t) 0 0
Sulfate (SO4~2) 23.4 1130
Chloride {Cl-1) 28.2 1000
Ry R SRR AU AN

SCALING INDEX (positive value indicateg gcala)

Tamperatyre
86°F lo‘¢

Calcium Caleium
carbonata Sulfate
1.3 -12

ATTACHMENT NO. 11



Unichem Intarnational

707 North Leech P,O0.Bo% 1495

Hobbs, New Mexico 88240

Company PHILLIPE PETROLEUM
Datce : 06-16-1989
Lewat.ions: Tresh H4w - windmill Z2 (on 6-15-89)
. 1
Spacific Gravity: ' 1.002
Total Dissolvad Solids: 2887
pH: B.45
IONIC STRENGTH: 0.054
SRR, e ———d
CATIONS: me/liter mg/liter
Calcium {Cat?) 2.80 56.0
Magnesium {Mg*2) v 1.80 21.9
Sodium (Na+ i) 39.4 905
Iren (total) (Fet2) 0.136 3.80
ANIONS : .
Bi¢arbonate (HCOa~ 1) 5,80 a54
Carhonate (CO3-2) Q Q
3 Hydroxide (QH-1) 0 0
@ Sulfate (804~1) 15.8 750
3 Chloride (€1=1) 22.6 800
L . A
é SCALING TINDEX (powitive value indicates scale)
y Calcium Calcium
H Temperature Carbonate Sulfate
H 86°F 30°'c 1.1 -12
5

b

|- Meemrq e o an
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Unichem International
707 Nérth Leech P.Q.Box 1489

Hobbs, New Mexico 88240

Company : PHILLIPS PETROLEUM
Data : 06~16~1989

Location: Fresh H20 - Windmill 43 (on 6-15-89)

5 Sample 1
i Specific Gravity: ) 1.002
Total vissclved Saolids: 2304
pH! B.47
IONIC STRENCTH: 0,0%4
RS " S N —"—'“""-—
CATIONS: - me r mg/liter
Calcium (Ca+?) 17.3 147
Magnesium {Mg*2) ’ 8.67 105
Sodium {Na*1!) 14.2 326
Iron (total) {Fa*?) 0.032 0.900
Barium (Ba*?2) 0.025 1.70
ANIONE; ,
Bicarbonate (HCQa -t ) 3.40 207
carbonata (COa-2) 0 0
Hydroxide (OH-¢) 0 0
Sulfate {80413 1.22 58.8
Chloride (Cl=t) 35,5 1260
o
SCALING INDEX (positive value dica gcale
' Calcium Calciunm
Temperature Carbonatca Sulfate
86°'F 30°C 1.8 ~-12




