
E L PASO NATURAL GAS COMPANY 

A p r i l 30, 1954 ^ r * 

Box 1384. Jal, New Mexico ' -v ,,v ̂ 2 

New Mexico Oil Conservation Commission 
P. 0. Box 2045 
Hobbs, New Mexico 

ATTENTION: Mr. S. J. Stanley 

Dear Sir: 

Pursuant-to Rule 701 (b), Rules and Regulations of the New Mexico 
Oil Conservation Commission, the following information is submitted with 
regard to use of the EL Paso Natural Gas Company's Shepherd B-4 and Rhodes 
A-2 wells, located i n Sections 5 and 22 respectively, of Township 26 South, 
Range 37 East, Lea County, New Mexico, for gas injection wells. Permission 
to use these wells has been submitted to the United States Geological Survey 
i n accordance with the terms of the Rhodes Unit Agreement. 

The following information is respectfully submitted as outlined i n 
Rule 701 (b): 

(1) Plat enclosed 
(2) Yates formation of the Permian System 
(3) The Yates sand is the formation to be affected by injection i n 

both wells 
Shepherd B-4, producing interval - 2825 to 2960 feet 
Rhodes A-2, producing interval - 3050 to 3200 feet 

(4-) & (5) Logs and casing programs enclosed on Form C-105 
(6) Residue gas and gas from gas wells i s to be injected at the rate 

of approximately 5,000 MCFPD; however, this volume w i l l vary 
depending upon market demands. 

(7) EL Paso Natural Gas Company 
P. 0. Box 1492 
EL Paso, Texas 

EL Paso Natural Gas Company 
P. 0. Box 1384 
Jal, New Mexico 

Yours t r u l y , 

EL PASO NATURAL GAS COMPANY 

u'jxLarry C. Zink 
Division Geologist 

LCZ:ds 
Enc. 
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To The Honorable O i l Conservation Commission 
Santa Pe, New Mexico 

Your p e t i t i o n e r , El Paso Natural Gas Company, 
a Delaware Corporation, doing business i n the State of 
New Mexico, under a permit duly and l e g a l l y issued and 
having i t s p r i n c i p a l o f f i c e at 1010 Bassett Tower, El 
Paso, Texas, presents herewith a proposed agreement f o r 
the operation of o i l and gas leases upon State lands, 
and f o r the u n i t i z a t i o n and pooling of leases upon State 
lands with other leases, a l l as set f o r t h i n the proposed 
U n i t i z a t i o n Agreement, which i s attached hereto and made 
a part hereof f o r a l l purposes. 

Your p e t i t i o n e r represents to the Commission 
that the proposed agreement w i l l tend to promote the con­
servation of o i l and gas, and the better u t i l i z a t i o n of 
reservoir energyj that under the operations proposed the 
State w i l l receive i t s f a i r share of the recoverable o i l 
or gas I n place under i t s lands i n the area affected; that 
said proposed agreement and operations thereunder w i l l 
have the e f f e c t of preventing waste, and i s f a i r to the 
ro y a l t y owners of the proposed pool; and that the agree­
ment i s i n other respects f o r the best interests of the 
State, 

Your p e t i t i o n e r requests that the Commission 
approve the proposed agreement, and enter such orders as 
w i l l be necessary to carry out proper operations under 
such agreement. 

Respectfully submitted. 

EL PASO NATURAL GAS COMPANY 
BYs 



ftes oo«r%tor of flfcrosp 1 Haiti r-sd Substances 

(v i s . , F l Paso natural ttis Cossaflgp) of th® Ixodes Ukit area 

Le«. County, Io* Mexico, under 8sit Affreeaent aaprtved 

the gsoretary of Ifttorlor on Jnne 29, 1944. woaoses the 

following sajrclosMtal plan of oi*erati©» for asawnrs 1 by 

toe S&serrt sor of tho 01 s tr ict at RoswolL* low Mexieo. 

this ala* as proposal steal! '•be in offset until JTaaisuary 

1, 1946, at s^o^.*4sjsjr-!^eTfttar wi l l autelw^ as* plan 

«tt operates* or sut*pl#aont to this wlaa for th© Su ervisor* 

ap ..-revs!. 

for use l a eona^ctlos therowitfe, ar* the following exhibits 

( I ) Attached to this plan of operation, and 

ExMblt A lap defltttftg the areas, -and 
£bi>wlB£ sipo llaes and wells 
rolatoe to this project. 

Exhibit * ^att P«rforaence curves on 
a l l §at wells in tho unit, 
showing aeeasjsl^ted predaetiea 
CBKVes clo4rfid against ihut-
**. paassisre. 

Exhibit C Gas .sell eosjpletioD reports 
»d book !>ra#s«re method open 

flow tests Sit t i l gas wells 
•aitkln th«wo*ea. 

IxhiMt D - Cieolof 1«*1 crass sections «in« 
Engineering Keport. 
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(2) (a) BasorlBtloa of acreage co^itt#4 to 

Township 26 South, Raage 37 East, 
a*. K. P. Meridian. 

See. 7s MEflit 

Oil rights only sbovo 4900* &ad all gaa 
rights ins 

Sec. 9i Bf'}MEk 

Gaa rights only to 4000* depth in: 

See. A? Wpttl SW|f *$fB*| SFfSE-i 
See*10: EWlCftf SE|*Et 

Sea.i5i mhmii m$mh 
Sea. 5* Al l , , . 
Sec. S: $ U * . « f S * i l _ f w f t i K i 
Sec. 9: i^IEt i S f i » £ j Wjj SE§ 
SecOO: W|?M*i S:<~tlf± 
Sec.15? 
£*c.i7» M*agi 
Sec.21: i M I l f j r # 4 « ± 
£ec.22s Al l 
Sec.aat All 
S e c t ? : Ejf • 
s^c.ai: si 

(h) Gas yells a-«aad sad operated hT 

C. C, Cagla (a) l a . 1 (Lease I s . 4l**5), loeatsa* 
froa Soatn line sad l6ff* froa Ssst line of 
Seetloa 9, Towasilp 2a South, Range 37 laat, 
Lea Coaafcy, Mew iexlea. 

C. C. Cagla (a) lo. 2 (Lease So. 41&&5), located 990* 
South and 990' West of tha Sort he? st Corner 
of tho «*Wi of Section t, township 2a South, 
Bange 37 East, Lea County, few Mexico. 
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C. C. Cagle (t>) io. 1 (Lease So. 4I665), located 660* 
from West and 19809 froa Saath lines of 
Section 15. Township 26 Soath, Range 37 last, 
Lea County, Mem' Mexico. 

C. C. Cagle (b) Mo. 2 (Lense io. 41665). located Center 
of S£| of §W| of Seetion I f ^ towaship 26 
South, Raage 37 Fast, Lea County, Bev Mexieo. 

H. 6. Mooerly <a) Io* 1 (Less© Ro. 41466), located 
Ceatsr of the i l | of tho B$| at* Section 21, 
Township 2* South, tango 37 last, Lea County, 
Boa. Mexieo. 

H. G. Soberly (b) Io. 2 (Lease So. 41*64), located 
Center of th© B*'\ of the XR§ of Sectioa 21, 
towaship 26 South, Range 37 East, Lea County, 
lew Mexico. 

W. H. Rhodes (a) Bo. 1 (Lease Ra. 4l6*t), located 990* 
South of lorth line and 330* lest of £ast 
line of WBf of m l of Seation 22, Township 
16 South, Range 37 Bast, Lea County, lew 
Mexico. 

V. H. Rhodes (a) So. 2 (Lease Mo. 41a#2), located 1650* 
froa Soath sad 1650* froa last llaes of 
Soetloa 22, Township 26 Soath, Range 37 East, 
$#ea County, lew Maxlcaj* 

C. V. Shepherd (a) So. 1 (Lease so. 41667), located 330* 
fraa East line and 2310* froa lorth lias of 
Section 6, Township 2a South, Range 37 Bast, 
Lea County, Hew Mexloa. 

C. W. Shepherd (b) io. 1 (Lees* So. 41667), located 
2310* tarth of South Use and 330* East 
of Vest line of Bectioa 5, township 26 
South, Raage 37 East, Las County, lew 
Max!00. 

C. W. Shaahord (h) 80. 1 (Lease Ra* 41667), located 
330* South of Rorth lias and 990* West of 
last line of SI 'r of Saatlen 6, township 
26 Soath, Raage 37 Blast, Lea County, lew 
Mexieo* 

C. W. Shepherd (a) Ro. 3 (Lease So. 41667), located 
990* South and 990* Wea0 of the Southeast 
eoraor of Paction. 5$ t«%eshia 26 South, 
Range $7 fast, Lea County, low Mexico. 
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C. W. Shepherd (fe) l a . 4 (Lease Io* 41667), located 
1320* lorth and 1320* feat of tae Southeast 
earaer of Sastioa 5, Township 3a Snath* 
Range 37 last, Lea County, law Mexico. 

State of law Mexieo «T» Lease Well Io. 1 (Lease Io. 
SO©?©), laaated 640* forth aad 1270* West 
of tbe Soathesst corner of the H§ af 
Saatloa la* Township 26 South, Range 
37 East, Lea County, Maw Mexico. 

Gregory (a) Io. 1 (Lease So. P. P. 032510), looated 
660* Bast of West line and 1910* Soath of 
Worth Uaa af Section 15, Township 26 South. 
Range 37 Mast, Lea County, Maw Maxisa. 

State (a) «a. 1, located 330* lest of last line aad 
330* Borth af Soath line, Section 14, 
Township 26 South, tango 37 Bast, Lea County, 
Maw* llexl OO. 

Farasworth (a) No. 1 (immsm Io. P. P. 030180), located 
1650* Bast af West Haw and 990* forth of 
South lino, Sectioa 4* Township 26 South, 
tang® 37 last, Lea County, lew Mexico. 

0 ) Qag#rsl Piseussloa of Operator** P i m . 

Operator's aw in line requiresaents vary 

froa 93 M2CF daily daring siouaer months to 142 f^CF daily 

during winter aoaths, with a djtily average of 126 M2CF. 

After coapletloa of Operator** oresent expansion prograa, 

99 M2CF daily of low presrure residue gas will bo taken 

into Operator's aain line; this gas will he suppieneated 

with high pressure mttarai gas frost wells to f u l f i l l 

Operator * s raquireawnts* 
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h&w pressore residua ga* wi l l he taken 

in tho approximate a-sounts and froa operators listed 

herein, tha gaa feeing coapressed froa extraction ol«at 

operating pressures to 550 lbs. desulphurised and 

dehydrated ©afore entering Operator** pipe line systeat 

Plaat Pit Qper 

E l Faso Uater&l das Co.~ 

?hi l l lps °*t . Co, Plaat #2 Ja l 73# 51,000 

•Phil l ip* Petroleua Co, Monies A5# 37,000 

•Warren Petroleum Corp. *onaae»t • S0# 11.000 

Total' residua available 99,000 MCF/day** 

*G&fc taken froa th*&e two pleats'will he coapressed, 

desulphurised and dehydrated t Operator's Eunice Plant. 

• • A l l MCF figures used i a this plan ?.re 10 as. above 1A«4# 

pressure base. 

Bnpplensntal high pressure natural gas 

froa natarai gaa well* ieiii.be gathered through Operator's 

high pressure gathering system and processed at Operator's 

I o . 1 Plaat whoa© nctaral gasoline wi l l t»e extracted, sour 

natural ga* desulphurised and *11 natarai gas dehydrated 

before entering Operator's min l ine. The aaoaat of 

supplemental high pres&urs tarsi gas required for pipe 

lino requirement* wi l l vary froa month to aoath; however, 

the aaaaat requirea should average approximately 13 M2CF 
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minus 

daily, with a low of/5-1/? M̂ CF (;»smiting in cutting off 

5-1/2 M2CF daily of residue) and -•. high of 43 M2CF« 

Th* requirements for natural gas will ha 

taken on soao equitable basis froa the 65 natural gas wells 

tha Operator ha* tied into its high treasure gathering 

system. The Operator pirns to take enough natural gas to 

insure the holding of a i l lease* froa which wells, tie* 

in at the present sad wells to he tied in in th& future, 

are producing. I s so Scing, the Operator will be required 

to take gas ia amount* which exceed Its pipe line require* 

meatsj this surplus gas v i I : be injected intc the Rhodes 

storage oroject. 

Aaditionnx gi£ uot considered in this plan 

will result froa Operator*t pi as "or isnasdiata construction 

of gathering system to purchase? f^-nt or s-;p.-rfitor gas froa 

o i l producing well* i a the dsystoae Area, Winkler County, 

Texas. The producing &om for wo11* to be tied in will be 

the Slleaberger. - Withdrr--.••xt froa this area v i l l be 

negligible upon completion of the pit)? line system, 

increasing «• the field i t o^vclosed to z.n ultimate of not 

less than 10 *f*CF. This gst - i l l be processed at Operator's 

No. 1 gasoline extraction, .-url'lea tion and dehydi-etion 

plant before entering Or>or-..torf ~ Min line. 



Flan of Operation 
Rhode* Unit Area 7-

Operator proposes to lajest surplus residue 

gas i a tae amount of 22,000 MCF daily during periods of 

low a'In line requirements into the Rhodes storage project, 

with the right to withdraw gas froa the reservoir or 

reservoirs during peek demand periods or emergencies due 

to line breaks ar plaat failures. Operator anticipates 

the aaaaal amount of gas Injected to he 5,000,000 MCF 

net above withdrawals, in this way, the project has a 

two fold purposes (1) storage of ms which would other­

wise be wasted} (2) ss a cushion to protect the Operator 

by having an abundant supply of gas available to meet 

peak demands and emergencies. 

(4) Operation of Oj l Praline; **Uf 

Operator has been designated as operator 

of certain o i l producing wells within the Unit area by 

owner. Production from th wells wil l be handled by 

the Operator for account of owner. Wells which =re to 

be operated l a this manner are listed herein* 

anodes A-l 
Rhodes A-2 
loberly A-2 

These wells shall be operated ln such s 

aanner as not to interfere with the project and 

eliminate the possibilities of the drainage of p.a.s from 

the reservoir* 
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(5) Preliminary ^ffif^fHait 
Construction required prior to start 

of actual injection of gas into the storage area i s as 

followsi 

(a) COBS true tion «iad erection of 

combined desulphurisati on and dehydration plant having 

n capacity of 50 WpCF et Operator's Eunice Plant. 

(b) Construction and erection of 5 -

800 HP compressors at Operator's Eunice Plant to compress 

gas froa 45# to 550#» increasing capacity of this plant 

froa 2a M2CP to 4* « 2CF. 

(c) Construction of 31 miles of le» 

oioe line to carry residue gas froa Operator's Eunice 

Plant to Operator's #o. 1 Pl*at. 

(d) Coav»-.--.*sion of Operator's J 1 Io . 1 

P l f nt Compressor Station -̂ ron 600# ffP to 2000# WP. At 

present time, conversion ..;f one cos pressor wi l l give 

cao-city of 22,000 MCT at JHOr* discharge pressure, which 

should furnish <*n adessjat^ su~?ly of injection gas for an 

IS ninths' period. One cô -.pres: or wi l l be le f t as at 

present} this wi l l enable the Operator to withdraw gas 

from the reservoir with the ior oreasure compressor until 

such time as sufficient reservoir >r-ssure has been 

attained to cause the ^11;. to produce Into Operate?*s 

high pressure gatheriap system. 
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When the need for additional res Idas 

gas or higher pressures for injection late the wells Is 

felt, the Operator will eomrart the reaalalng ooapressor 

for injection purposes, 

(a) An injection ->t ;>e line system will 

he eonstrueted, independent of the existing gathering 

system. The injection system will haw a capacity of 

22 sTCF daily and a narking pressure of 2000# at the 

compressor station and 1?50# WP at the injection wells. 

The Operator does not ant?elsate presswte requirements as 

high as 1750# #t the weli^j howler, in the iatsr st of 

safetf both froa the standpoint of elialaatioa of hazards 

and insuring « system eaich will meet a l l ultimate 

requirements th* e'ttreree pr-r- p.»res ̂ ere used. 

(f) To further conserve gas, the Operator 

proposes to eons tract rr. ervteigiwe low pressure gathering 

systea to father v&nt froa a i l producing wells south 

and soathwest of the s%<eet gee area - (sse attached aap 

for layout of systea)., A recent surrey of Tent gas 

e we liable shows 4, $00 MCF »>?r day; th? s gas will be 

processed through E l Psso ff&tural Gas Co. - Phillips 

Petroleum Co. Mo. 2 gasoline extraction plant and « large 

portion ©f the gas will be coapressed for use in Operator's 

main line. 
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(g) Tsllc poreh,..£ by tne Operator from 

Tha Texas Coi..,p.ny : ad tr:noIiad Oil 3c Gas Company T I H be 

inspected and necessary repairs or changes in well head 

connection ? ;ill be made. Tubing „*ill be run in wells 

requiring tubing, in oraer t> f&ciiltate the draining of 

fluid f OK tho well bore -nd running bottom hole pressures. 

(a) Construction of Xcyr-tone gathering 

system as previously jp~nts->n<i?d# la view of anticipated 

slow Increase of gas withdraw Is from this area, i t has not 

been considered as nffectlnr tbSs plan. hstiamted coapletion 

date of preliminary construction is January 1, 1945, 

contingent upon reasonable delivaries of satsrial nor on 

order and authorisation for use of additional materials which 

will be reouirea. 

(€>) Injection l i s 

The Onp?^tor considers the Rhodes Unit Area 

ta consist of two .. . •• u- ?.•••}•» r< servoiri;, namely: (1) the 

sweet gas reservoir, • nd (z) t:^ sour pea reservoir. Present 

pi.?as era to inject sweet dehydrated residue gas into both 

reservoirs, using the veil (or wells) which is found to be 

most efficient for Injection purposes ia each area. 

Operator's engliaeerr ;vr:c r-'-ologists *re 

Di'king studies of a l l well u>gs, records and st.cuetu.rsl 

positions end will m̂ Jce recommendations for an injection in 

each area, la the absence of porosity nnd permeability 



Plan of Operation 
Rhodes Suit Area 

determination records, particular attaation Is being paid 

to tbe following$ the ability of aseh well to produce, 

i n i t i a l ©pen fie* c^paclt 4-S snd the last hack pressure 

method o.̂ en flow test made on these wells. A report of 

these recommendations snd * i ridings will be made a vr liable 

to the Bupervlsor as evidence to support this plf-n. 

Operator h«s * ppli -*d for authori ration 

from Supervisor, United States Geological Survey, JHoswell, 

Ker Mexico, to joeke preliminary injection t*>sts on various 

?.sils ln the Unit to determine ^mounts of gas which say be 

injected with the main line operating pressure of 500#. A 

record of the gas injeetei ->nd injection pressure required 

will be maintained and wdr available to the Supervisor of 

the United States Geologic'-.1 Survey, Boswell, as supporting 

evidence to this plan* tha w-.ll reacting most favorably 

to these teste r i l l be used as the f i r s t injection w i l l , 

with the Operator having- th,. rirht to use airy well or wells 

for injection purposes so as tn control tha HOT? of gas in 

the reservoir. Operator will immediately notify Supervisor 

of my changes m̂ &e in injection v.ells. 

The s«uae pro^eaure as above wl 11 be followed 

la determining a suitable 3Rjaction well for the sour gas 

sren; also, the saae oueratia? ^rocedarc will be followed. 

Such preliminary tests far the sour gas area w i l l be 
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delayed until the compressor conversion at the Wo* 1 

»lamt and construction of the Injection system hare been 

completed, as present pressures are inadequate, 

eondlUott of Reservoirs k Control of Injected f**« 

At the present tlae there is a 

differential of ass*eudaately 180# in the- two reservoir 

shut-in pressures — the sweet reservoir shut-in 

pressure being 3eO# and the soar reservoir shut-in 

oressure being 540# (excluding the Farnsvorth C-l well 

on whleh the shut-in pressure is higher, being estiaated 

at &4G#)» There are definite Indications of eoaaunlcation 

between the two reservoirs, with this high differential 

pressure being evidenced by an increase in Ĥ B and 

shut-in pressure of State 1-1 - gll. 

In order to eliminate or at least 

jsinimiJEe this aasard the Operator n i l first build up 

the sweet gas reservoir pressure to equal that of the 

sour gas reservoir| after having accomplished this, the 

two reservoir pressures will be maintained as nearly equal 

as practical. With the exception of the above, thy soar 

gas area is apparently well protected from drainage. Cross 

Sections of the area and legs of wells in this area will be 

submitted by our geologists as a supplement to this proposal* 
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A careful study aes been aade of the 

sweet fas reservoir as to possibility of leakage. 

Apparently the reservoir i s well protect--.d except ia 

the soath and southwest portion of the unit. Oil 

producing walls operated by Iraps - Flaherty arc poten­

tia l sources of drainage In that iteeral of these wells 

apparently have gas sands below the easing; thee sands 

at present are non-productive became? of m a i l seal 

resulting froa the a i l sand having a higher bottom hole 

pressure than the gas sand. ly reason of this i t Is a 

natural assumption that as the sweet gas reservoir pressure 

Is increased these gas sands will bseame active, with 

increasing gas - oil ratios resulting. Operator's engineers 

are making studies of logs and condition of a l l e i l pro­

ducing wells of a l l operators, to determine the types of 

remedial work which may be used to eliminate this possi­

bility of leakage. The Operator, by installation of the 

low pressure gathering system, will be in a position to 

recover aay gas which may be lost by leakage until 

necessary remedial work can be done. 

A geological and engineering report of 

oil producing wells within the unit will he coapiled «nd 

made a supplement to this plan. This report will include 

bottom bole pressures,if the producers will give permission 
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to nnke such tests. 

-»« AlFpresent the indicate aaxlaBJai reservoir 

pressure to he attained will he 100Q#$ however, perf era-

nee of the gets moroment ad reaction of reservoir aay 

alter this pressure. Operator is altiaately interested in 

staring a maximum amount of gas at the maximum oressure; 

however, the Operator will control the injection of gas 

and reservoir so as not to jeopardize the project. 

(7) 'feasts Mid Testing Procedure 

Operator is i l l rua a bottom hole pressure 

survey an each well after wells within the Onit have been shut 

ln for a 4t hour period prior to commencement of gas 

injection; tests of this type will be taken after each 

succeeding 3 months' period. The pressure increase curve 

will be platted against the accumulated gas injected curve 

and a copy of this enrv« will he »de available to the 

Supervisor of tae United States geological Survey, Roswell, 

Sew Mexico* 

Prior to bottom hole pressure test shut-ins, 

IgS tests will he taken; these tests may be of particular 

value In the sour gas area as only sweet gas will be 

Injected* Any channelling may result in a decreasing R2S# 

Specific gravity t sts will be taken 

prior to shut-insj these tests aay be of particular value 
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to indicate leakage to oil aroduciag wells because gaa 

to be Injected will have a ,640 SpG aa compared to a 

present went gaa £DG of .750 - the assumption being that 

leakage of any consequence would result la a gas with a 

SpS between the two aemt'oaed. 

GWs will be taken peri radically as 

injected gas will he practically n i l to charcoal tests 

«hile ores%at GPM tests ©a oil prodaclng wells average 

1.0 ©Pa* and on dry gee wells .4. <3?M« 

Gas- oil ratio tests will be made -

monthly an oil prodacing walls la the southern part of 

the Gait* Any appreciable increase in gas, as reflected 

in the weekly charts on the low pressure gathering systea, 

will be invest1 gated and spot oil - gas ratios will ha 

made as required. 

Results of a l l tests will be made 

available to Supervisor of United States Geological Survey 

in Roswell, Mew Mexico. 



Map defining the areas, and 
shoeing pipe lines and nails 
related to this projeet. 


