




EXHIBIT 5 

APPLICATION FOR AUTHORIZATION TO INJECT 
FOR THE EXXON NEW MEXICO STATE EF #3 

Attached i s a chemical analysis of fresh water produced from the 
Graham water well located in Section 17, T23SD, R33E, approximately 
3/H mile east of the Exxon New Mexico State EF #3 proposed i n j e c t i o n 
w e l l . Also attached i s a topographic map showing both locations. 

JAD/sjs 
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Mr. Joe Hossltv 

Mtrtin Wittr Ubontorits. Inc. 

H U M U T O P H A T C H A N A L Y S E S 

L A B O R A T O R Y MO. 

f j i » u u e » 
' M M A I t * 
TSRAS »•»©« 

1700 West *TPAdwav. Andrews. Texas 
SAMPLE RECEIVED • 7"3'B4 
R E S U L T * R E P O R T E D . 7-ln-fl., 

C O M P A N Y 

Exxon Company. U.S.A. 
L E A S E . MPW MfiYlfp State "DI," 

F I E L D O A P O O L 

SURVEY I=22JS k- COUNTY—Lea. SECTION 17— B L O C K _ 

SOURCE OF SAMPLE AND OATE TAKEN:R"33 E 

NO. 1 T r * " * - * * * * * f r m n GT*h»m U a f P r W P I I 

STATE-NfcL 

7-VM 
NO. 2 

NO. • 

N O . * 
R E M A R K S : L n r a t e d U l l t E a s t _ n f "1)1." tflnft h f l f f P r y , 

C H E M I C A L A N D P H Y S I C A L P R O P E R T I E S 

•pacific Cf»vity at *Q* P. 

N O . 1 

1.QQ19 
N O . t N O . S N O . 4 

pH When Sampled 

pH When Received 7.66 
Bicarbonate a i HCOj 

Supers aturat ion as C a C O j 

Undersaturation a* CaCOj 

Total Hardness » CaCO} 

Calcium a i C a 21. 
Magna* ium as Mj 

Sodium and/or Potassium J66_ 
Sulfate ax SO4 .51 
Chloride aa C l -2L 
Iron as F o JL2Z. 
Barium as Ba 

Turbidity. Electric 

Color as Pt 

Total Sol ids. Calculated 

Tomperature " F . 

Carbon Dioxide. Calculated 

Dissolved Oxygen. Winkler 

Hydrogen Sulfide 

Resistivity, ohms/'m M 77* F . 17.00 
Suspended Oil 
Piltrable Solids os ms/ l 

Volume F i I ter ad. ml 

Results Reported As Milligrams Per Liter 

Additional Determinations And Remarks 

ta tha hest of Ms Irnrralprtgp and belief. 

Perm No. S 

cc: Mr. 0. W. Davenport, Midland 
Mr. Ralph King, Andrews, TX Waylan C. Martin, M. A. 





INJECTION WELL DATA SHEET 

Exxon Corporation New Mexico "EF" State 

3 990' FSL & 330' FWL 17 23S 33E 
WCll NU. foOMCC IOCAIIUN SCCTION RANtC 

Schematic 

(Proposed) 

i 
I 
1 

'A 

I 

Twbuior Oats (Proposed) 

Surfsc* Casing 

Six* 8-5/8 

0 

9. 

V, 

I 

TOC ; 
Cmt. circ. to 
surf. (Both H o l« 
strings) 

Surf 

' Ceaented with 

fast deterained by 

10-?/4" 
Intermediate Casino 

Sixt 

TOC 

' Ceaented with 

feet deterained by 

£J8-5/8" P 650 Hols sixt 

Cmt. w/550 sx . . 
10-3/4" h o l e t o n q , t f i n C» 

Six* 5-1/2 

TOC Surf 

* Caaonted with 

fast deterained by 

Hols six* 7-7/8" 

Total dspth 5350*-

Injoetion interval 

5160+ f..t to 
2-7/8" CLT 

V i ) B V T V . DIOUi- f . . t tO 
'/ Baxer Lokset (perforated or sasw hale, indicate wKich' 
'2 Pkr. @ 5100' 

5250+ 

Perfs: 

5160-5250 

5-1/2" e> 5400' 
Cmt. w/1800 sx 
7-7/8" hole 

Natural Completion 

Fresh Water Zone: 

Santa Rosa '- Top 500' 
Bottom1100' 

.550 „ . 

Circ 

sx. 

1800 

Circ 

f a s t 

Tubing s i x * 2 - 7 / 8 " l i n e d with Cement s a t i n a 
— — — — — — — — (aaterialj 

Baker lokset packer at 5100 feet 
(brand and model) 

(or describe any other casing-tubing aeal). 

Other Data 

1. Name of the injection formation Ramsey Sand 

2. Name of Tield cr Pool (i f applicable) CrUZ Delaware 

3. la this a new well drilled for injection? Ves /~7 No 

If no, for what purpose wos the well originally, drilled? /̂A 

a. Has the well ever been perforated in any other rone(s)'' l i s t all such perforate! intervals 
•nd give plugging detail (sacks of cement or bridge plug(s) used) N/A 

Cive 1hc depth to ond name of nny ovctlyinn and/or underlying o i l or gao zones (pools) in 

this t r r a . New Mexico State DL 11 produced o i l @ iSSOO'from the brushy canvon 

formation ; produced fnr apprnvimatply 7 m»nthc Mprrnw gas product ion f>om 

the Br inn instoo l f i e l d i s at a depth of -t-15580-640'. 



APPLICATION FOR AUTHORIZATION TO INJECT 
EXXON NEW MEXICO STATE "EF" #3 

INJECTION WELL DATA 

A. 1. Exxon New Mexico State "EF" #3, located 99C FSL and 33CT FWL, Sec. 
17, T-23S, R-33E, Lea County, New Mexico. 

2. Proposed Casing Program: 8-5/8" set in a 10-3/4" hole at 65CT and 
cemented to surface with approximately 550 sx. 5-1/2" casing set in a 
7-7/8" hole at 540C and cemented to surface with approximately 1800 
sx. 

3. Approximately 510CT of 2-7/8", J-55, EUE, 8-rd, cement-lined tubing 
will be used for the injection string. 

4. Tubing will be set in a Baker Lok-set packer at 5100'. 

B. 1. The injection formation will be the Delaware Ramsey Sand. The Pool 
name in the area is Cruz. 

2. The approximate injection interval will be from 516CT to 5250'. 
Injection w i l l be through perforated 5-1/2" casing. 

3. There is no productive interval overlying the Ramsey Sand. The New 
Mexico State DL #1 produced oil from the Brushy Canyon formation 
underlying the Ramsey Sand at +8300'. 



APPLICATION FOR AUTHORIZATION TO INJECT 
EXXON NEW MEXICO STATE "EF" #3 

Tabulation of data on a l l w e l l s of p u b l i c record w i t h i n the area of review 
which penetrate the proposed i n j e c t i o n zone. 

Well: Conquest Federal #1 
Location: E, S17, T-23-S, R-33-E 

Spud: 2-7-84 Completed: 4-18-84 
Casing: 8-5/8" @ 510', 300 sx, 5-1/2" @ 5300', 775 sx. 
Prod. Zone: Ramsey Sand 
Completion: Perfs 5122'-5155' 

Well: PM Oil Texaco State #1 
Location: M, S17, T-23-S, R-33-E 

Spud: 6-13-64 D&A: 6-23-64 
Casing: 7" @ 331', 150 sx 
Completion: D r i l l e d 6-1/4" hole to 5415'. Set four 25 sack plugs at 

5415', 4950-5150', 1220'-1320' and 281'-381'. Set 10 sack 
plug at surface. 

Well: Exxon N. M. State "EF" #1 
Location: L, S17, T-23-S, R-33-E 

Spud: 4-23-84 Completed: 5-24-84 
Casing: 8-5/8" @ 646', 300 sx, 5-1/2" @ 5249', 2200 sx 
Prod. Zone: Ramsey Sand 
Completion: Perf 5142'-5156', no stimulation. 

Well: Exxon N. M. State "DL" #1 
Location: I , S18, T-23-S, R-33-E 

Spud 6-24-83 Completed: 12-15-83 
Casing: 13-3/8" @ 600', 760 sx, 8-5/8" @ 5076', 1850 sx, 5-1/2" @ 9028, 

1900 sx. 
Prod. Zone: Ramsey Sand 
Completion: Perf 8280'-8310', acidize with 1700 gals 15% HCI, frac with 

8000 gals 15% HCI, 25,000 gals frac f l u i d , 46,000// 20-40 sd. 
24 HPT 24 o i l , 141 water. Perf 866C-8742' se l e c t i v e l y , 
acidize w i t h 5000 gals 15% HCI, frac w i t h 34,000 gals YF PSD. 
24 HPT 24 o i l , 201 water. Set CIBP @ 8600' and 8230'. Perf 
5110'-5140'. 

Well: Exxon N. M. State "DL" #2 
Location, 0, S-18, T-23-S, R-33-E 

Spud: 3-11-84 Completed: 5-25-84 
Casing: 8-5/8" @ 669', 550 sx, 5-1/2" @ 5426', 2250 sx. 
Prod. Zone: Ramsey Sand 
Completion: Perf 5091'-5136' 



APPLICATION FOR AUTHORIZATION TO INJECT 
EXXON NEW MEXICO STATE "EF" #3 

Well: Exxon N. M. State "DL" #3 
Location: H, S-18, T-23-S, R-33-E 

Spud: 3-20-84 Completed: 4-30-84 
Casing: 8-5/8" @ 632', 550 sx, 5-1/2" @ 5301', 1300 sx 
Prod. Zone: Ramsey Sand 
Completion: Perf 5118'-5142', found channel. Perf 519CT-5192', found 

communication, squeezed with 60 sx. D r i l l out to 5175', perf 
5118'-5142'. 

Well: Exxon N. M. State "DL" #5 
Location: J, S-18, T-23-S, R-33-E 

Spud: 3-22-84 Completed: 5-12-84 
Casing: 8-5/8" @ 691', 550 sx, 5-1/2" <? 5319', 600 sx 
Prod. Zone: Ramsey Sand 
Completion: Perf 5110'-5144' 

Well: Exxon N. M. State "DL" #6 
Location:" P, S-18, T-23-S, R-33-E 

Spud: 4-18-84 Completed: 5-29-84 
Casing: 8-5/8" @ 680', 550 sx, 5-1/2" 5275',2of£>sx 
Prod. Zone: Ramsey Sand 
Completion: Perf 5120'-5132' 



f 
/ 

/ 

/ 

/ 

/ 

14 

ttusrr 

!/ 

J 

\A 
I 
/ 

/ 

/ 

CASTILf 

LAMA* LM 

* D S s e «5Z2ZZ 

\ 

\ 
\ 
\ 
\ 
\ 
N 

N 

V 
v. 

S I 0 5 - I 2 
, 4spf 

(juLy QJJUUJCOJUU 

&Ob Got, 

106 MAeem-' 

BUST- f l 36« j 

LANA* tM L*56fe3) 
feAMS*y / S l 2 l ) 
FOftO SH (522a) 
OiOS SD (&23Z) 



4 *fPio SK) Ptuft • « H F 

*7 4 0 * J-5ff OS* <?33l 
CwTb u)/i50 SKS, difcc. 

(26 SXS) PLUS- 2 ¥ , / ' - 3 » . ' 

(A*5 S*s) PLUS . 2 ^ - 1 3 2 ^ ' 

M - I 7 , T - 2 3 - S , . ; - 3 3 - £ 

LfA CouJt)Ty; ju.M. 
6 L - 3103' 

SPUD fc/»3/64-
D*A 

LAMA*. 5/01 ' 
5/62 

( 

D E L . SA»t> 

ezzzzz 

^ > V A * ^ " \ Z Z Z Z / J (Z5 SK PULGr) # 4<W0'-5J50' 

PLUG 8 54-IS 

T O 54 

- 2 -



cs<*@ 10.' 

5/55" 

- 3-



Tod* 
4030' 

> i 

:== Sno'- 5/¥C ' (¥0 &/c*s) 

5/v - 5| 70 

G./6P <? 86oe ' 

TV 9050 103-423 A //</.C* 
^072 - 6£4?/tS.5r" 

- 4-

BR us 4 y cANyt/J DEIAWA££ 
L & A cct/*jry, A / , / V . 

BIB/-' 3706 

8/83 CfC. P£& Z2V0-V3/O'. 
A0£>2 to//7O0 6AL AQ/O 
7=fiA(L U)/60oo A (Lib, 

2$ COO 64 L 6£LL£Z> CuT<£, 
44>,O00 *SAJU6 

9/83 fezr 8t,u-t>4,90-z4 
869B-ejal, /2-/L,39-42. 

A6t>2 U)/SOOO 6A-L fS% fiJGI 
F&Atd CO/2.6,000 y/&S£> 

7J,//?/ks 



/ 
/ 
/ 
/ 
• 

• 
/ 
/ 

/ 

/ 

I 
/ 
/ 
/ 
/ 

4 

/ 
/ 
/ 

/ 
/ 
A 

\ 
V 
\ 
\ 
\ 

r 
15 'A * j 

Onro w/550 $>*S 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

V 
Y 

Mexico OL STATT+I 

SIB - T-23-S,/?-33-tT 
LB A country, ti.h. 

P 30 AC /I AO Aui 

MA, PS, §*>, 4 JTS,T/4 , / £ / 

TA *5d54' 

50*/ - 5t3t> ' 
v/iSt shots (4stf) 

TO 5428 

<*l3lel24-



/ 

/ 

V 
/ 

/ 

rQ 

/ 

/ 

/I 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

• 

/ 

/ 

)/ 

/ 

/ 

i/k 
/ 

/ 

• 

s 

N 

X 

\ 

\ 

a5/** cX# ce&@ (.32' 

1 

\ 

\ 

s 
\ 

V 

N 

T7\ @ SO<W' 

/ IN 

"Tb - s530l' 

JP- P 101 e&ltf &D 



IP' P 9V & /& ttti) 
AiCf 

3-55 £UET0fr. 

SM6 $118' 

"|I3U vskdts WSfjf.) 

15) 6310' 

j f r ^ 0»@^3W' 

- 7 -



/ 
/ 

/ 
/ 
/ 

/ 

/ 

/ 

'A. 
r 
/ 

/ 
/ 

V 
/ 

, / 

/ 

/ 

/ 

/ 
/ 

/ 
/ 

/ 

/ 

/ 

/ 

/ | 
/ 

/ 

/ 
/ 
/ 

/ 

/ 
/ 
/ 

£2 

\ 
\ 

\ 

\ l 

\ { 
\ 

N 

\ 

\ 

\ 

\ 

X 
\ 

\ 

N 
X 

\ 
\ 

X 
X 
\ 
\ 
\ 

Wk 4 

c&b Q L86' 

TD: 5215' 

JP ' P 4f "AO 

5120-6131' w/S2&Ko\s 

- 9-



APPLICATION FOR AUTHORIZATION TO INJECT 
EXXON NEW MEXICO STATE "EF" #3 

Data on the proposed i n j e c t i o n operation 

1. Average daily rate: 800 BPD 
Maximum daily rate: 1500 BPD 

2. The system w i l l be closed. 

3. Proposed average i n j e c t i o n pressure: 500 psi 
Proposed maximum i n j e c t i o n pressure: 2600 psi 

4. The source of i n j e c t i o n water w i l l be produced water from New Mexico State 
"DL" and "EF" leases. 

C a s e * « m 



»M • • > » • » 

to Mr. S«li>ri K1nt 

R E S U L T O f M A T C H A N A L Y S E S 

LAftOftAIOAT **e. 

1700 W. Frondwav. Andrews. Texas 

C O M P A N Y _ 

' • t c © © « POOL — _ 

S E C T I O N — ~ ©LOCK. 

gyyon Crapfny. U.S.A. LEASE 
frur 

H n v < r o "111" 

S U R V E Y COUNTY _LfcA_ STATE oai. 
fcou*cc or SAMPLE * N O O A T E TAKCN: 

MO. * — 

« 0 . S — 

NO. * — 

R E V . A R K S : ftiOl Hnnyon 
C H E M I C A L ANO P H Y S I C A L P R O P E R T I E S 

N O . 1 N O . E N O . S N O . « 

Si*c>t>c C »»«t.» at aO* 1.0690 

»H Wt.cn Rfte .v»# 5.19 
S i c a ' s c a i e at H C O j 10 

To:a» Ha<d'<t» a» C»COj 6).000 
C»"t .K- •» C a 27.600 
M » l ' t»-wi» at Mg 

S e l ' v " ' Pota»»<irf» 6B.E93 
SuHai* a * SO« *27 
CMa*-a> a» C l 163.344 
»••* »» F a 46.8 
Ea'>>r • • A * 

Twfc>tf><r. C i c c t ' i c 

Ce««- • » Pt 

TV.a 'S««-di . Calculate* "/ ' . 

Ca-b*» O ' c d t . C a l c v ' a i * ^ 

D>»»•'•»< 0«»» tn . * ' i * l t ' 

0.0 
A*»-»ti»>«r. •» J?'" F - o.nso 
$1 l ^ o i r * Oi l 

Filt'afclc M i f * • » " - i ' l 

Volume F»li*<ae\ tm 

R«iuli» Ac ported Aa Millifiama P*» Lite 

Oei«tm.>a«ia*» A*< A»f<ri» When ve compare the above vith our area records, vf con­
clude that this vater i s very l ikely copposed of natural to-rente DgTj»var» 

Fatir. Na. I » * >" " - * — 

cc: Mr. 0. V. Davenport. Midland Vaylan'C. Kertin, M. A. 



APPLICATION FOR AUTHORIZATION TO INJECT 
EXXON NEW MEXICO STATE "EF" #3 

Recovery Estimate: 

Project area o i l i n place = Vp (l-Sw c)/Bo = 434 MSTB 

Where: Vp = Pore volume = 1.30 x 10 6 bbls 

Primary and secondary reserves = Vp (l-SWc-Sor)EV/Bo =76.1 MSTB 

Where: EV = .36 

From Cruz production history, primary recovery accounts for approximately 7% 
OOIP. 

Secondary reserves =76.1 MSTB - (.07 x 434 MSTB) 

= 45.7 MSTB 

Project Area Reservoir Data: 

0 = 25% Oi l Gravity = 43.2 

Swc = 59% Gas Gravity = .716 

K = 34md P B p = 2049 

Bo = 1.23 (1400 psi) I n i t i a l Reservoir Pressure = 2100 psi 

I n i t i a l GOR = 700 mcf/bbl Project Area Pressure = 1400 psi 


