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APPLICATIONK OF THE OIL CONSERVATION

BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR
THE PURPCSE OF CONSIDERING:

CASE NO, 1480
Order No. R-1221-A

COMMISSION UPON ITS OWN MOTION FOR
AN ORDER CREATING, EXTENDING, AND
RECLASSIFYIRG CERTAIN POOLS IN LEA,
EDDY, AMD ROOSEVELT COUHTIES NEW
HEXICO

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause cawo on for hearing at 9 o’'clock a.m, ‘on July
16, 1958, at Santa Fe, New Mexico, besiore the Oii Conservation
Conaission of New !axico ‘hereinafter retorrtd to as the 'Com-
mission." ,

‘ uow oa this ,/ 4 day of Angust, 1958, the Commission,
a quorum hoing present ving considered the testimony presented
and the exhibite roceivad at said hearing, and being fully advised
in the pr.uino-, :

FINDS:

(1) That due public'notico having been given as required
by law, the Commission has jurisdiction of this cause and the
subject matter thereof,

(2) That tho Commission, at the roqu.lt of Bumble Oil &
!n!iuiag Company, included as paragraph (j) of this case an appli-
cation to reclassi!y the Four Lnkos~novon1un (oil) Pool as a gas

pool.

(3) That the Four Lnkou-Dcvonian Pool does Bot posacss'
the characteristics generally attributable to a gas pool.

(4) That Humble Oil & Refining Company failed to show an
Justification or legitimats rsason for roclas-itying the Four Lake
Dtvonian (oil) Pool am a gas. pool

: (5) That the Four Lakes-Devonian Pool should remain _
classified as am oil pool in order to more adoquatoly prevent wastﬁ
and protect correlative rights. . : |
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Case No. 1480 ' |
Ordexr No. R-1221-A :

"IT 18 THEREFORE ORDERED:

That the Four lakes-Devoniam Pool sh&ll coatinuo to bhe
classified M pmratod a®s an oil pocl

A DOME at Santa Fe llcw Mexico, on the day and year h-rcin-
ahon Mimtad.

STATE OF XE¥ MEXICO
OIL CONBERVATION CONMISSION

ST ht—0

EDWIN L. MECHENM, Chumn

TR g

MURRAY E. mm, r

ﬂ%k V//w

A. L. FoRTER, 0./ uamber & Secretary

ir/




OIL CONSERVATION COMMISSION
P. O. BOX 871

SANTA FE, NEW MEXICO

August 14, 1958

- Mr. Howard Bratton
Hervey, Dow & FHinkle
17,QO, Box 547
Roswell, NewMexico

Dear Mr. B rattoh:

' . ; | On behalf of your client, IHurmble Oil & efining Cormpany,
I o~ we enclose two copies of Order R-1221-A issued August 13, 1958, -
) Dl by the (il Conservatlon Commisslon in Case 1480, which was heard

on July 16th;

Very truly yours,

A. L. Forter, Jr.
Secretary - Director

bp
Encls.
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LAaw OFFICES
HERVEY, DOW & HINKLE
KiRam M Dow ’

CLARENCE E HINKLE HINKLE BUILDING
W E BONOLIRANT, JR - o

GEORGE . HUNKER, JR ROSWELL, NEW MEXICO
HOWARD C. BRATTON - " :

5. B.CHRISTY iv T -
LEWIS C. COX,JR.

<. M. HERJEY \574 1953

TELEPHONE MAIN 2-6510
Posy OfFriceE Box 547

PAUL W, EATON. UR. June 27, 1958

ROBERY C.BLEDSOE

Mr; A, L. Porter

“Secretary- Director

New Mexico 0il Conservation Commigsion
P. 0. Box 871 ‘ .
Santa Fe, New Mexico

DearvSir}, 

Humble 0il & Refining Company hereby requests a hearing by
the 0il Conservation Commission to reclassify the Four Lakes
Devonian Pool from an oll pool to a gas pool., The Four Lakes
Devonian Pool is located in Sections 1 and 2, T. 12 S., R. 3%

- E., and Secticn 34, T. 11 S., R. 34 E., N.M. P.M., Lea County,

New Mexico,

The New Mexico 0il Conservation Commission has classified
the pool as an oil pool, and Humble proposes to offer evidence -
at the hearing to show that the reservoir is a gas condensate
reservoir and should be classified as a gas pool.

The Four Lakes Devonian Pool lies completely within the
South Four lLakes Unit Area. The only two operators in the South
Four Lakes Unit Area are Phillips Petroleum Corporation and Humble
011 & Refining Company, and the only royalty owner is the State of
New Mexico. No special pool rules are requested,as for the time.
Rule 104 is satisfactory as to spacing. The South Four Lakes

Unit Agreement is a 100% participating unit, so for practical pur-

poses there is only one producer in the field. The wells in the
field are currently shut in, but negotiations are in process for
a pipe line outlet. There will be only one pipe line connection

“in the field. Therefore, there is no necessity for prorationing in
" the pool ) ‘ :

It is requﬁsted that thls application be set down for hearing

at the regular hearing of the 01l Conservation Commission on
July 16.

Very truly yours,
HERVEY, DOW & HINKLE

o

By ﬁ/y;—m;//f/

Attorneys for Humble 011 & Refinlng
Company




- To the New Mexico 01l Conservation Commission
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

APPLICATION OF HUMBLE OIL &

REFINING COMPANY TO RECLASSIFY o
THE FOUR LAKES-DEVONIAN (OIL) CASE NO. 4/ &
POOL LOCATED IN LEA COUNTY, | R

NEW MEXICO, AS A GAS POOL: : . ’ . <

Santa Pe, New. Mexico

comes the undersigned, the Humble 0il & Refining Company,

and hereby makes application to reclassiiy the Four ‘Lakes- Devonian

(Oil).Pool situated in Lea County, New Mexico, as a gas pool in

aooordance’nith Rule"5 of the Rules of the 0il Conservation Commission

and in support thereof respectfully shows:

1.' That on or about June 27, 1958, applicant requested a

hearing before the Oil Conservation Commission to reclassify the Four

Lakes-Devonian (0il) Pool as a gas pool and thereafter a hearing was

held before the Commission in Case No. 1480 pursuant to which Order

R-1221-A was entered by the Commission on August 13, 1958, ordering
the Four Lakes—Devonian Pool to be continued and prorated as‘an oil
pool.

2. That since the above hearing considerable additional
rluid sampling and laboratory work has been performed. to determine
whether or not the reservoir is technically a gas pool or an oil pool.
‘Because of the additional information which has been obtained, applie
cant is now prepared tc offer what applioant believesuto be positive
evidence that the Four Lakes-Devonian reservoir is in fact a gas pool
and that fluid exists in a gaseous phase~at reservoir conditions of-

preasure and temperature.

3. That theépresent‘horizontal limits of the Four Lakes-

Devonian Pool are as follows:




Township 11 South, Range 34 East, N.M.P.M,

Section 35: SEi
Township 12 South Range 34 East, N.M.P.M,

Section 1l: ?
Section 2: NEjf

4, Three Devonian wells have been completed within the-
horizontal’iimité of the pool as above set forth and a fourth well
proJedted for completion in the Dé&onian formation is now being
drilled within said limits. |

5. That it 1s believed to be for the best interest of all

- concerned and in the_interest of cqnservation,and the prevention of

waste that sald field or pool be redefined as a gas pool,
- Respectfully submitted,
& REFINING COMPANY

MM&L\ |

Attorneys for applicant
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W.E BONDURANT, JR
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HOWARD C.BRATTON . TELEPHONE MAIN 2-6510
S.B.CHRISTY IV _ ) ! ’ - PosT OFFICE Box 547
LEWIS C. COX,JR. N

ROBERT . oLEOSOE o June 30, 1958

Mr., A, L, Porter,

Secretary-Director

New Mexico 0il Conservation Commission
P. 0, Box 871

Santa Fe, New Mexico

Attention: Mr. Jack Cooley

Re: Four l[aKes Devonian Pool
- Reclassification

Gentlemen:

- Confirming our telephone conversation of this morning,
our letter of June 27, 1958, requesting a hearing for re-
classification of the above Pool from an oil pool to a gas
pool was in error in listing Section 34, T. 11 S., R. 34 E.
That portion of the description should have read Section 35,
and our application is hereby so amended.

While it is not material for purposes of advertising
the hearing, one statement in our letter read that Humble
would offer evidence to show that the reservoir is a gas
condensate reservoir, and for purposes of clarification of
the file, please consider that our letter read that Humble
would offer evidence to show that the reservoir is essentlally

a gas condensate reservoir.

Your consideration in amending our application and adver-
tising 1t as a part of the nomenclature case on the July 16
hearing is appreciated

,Very truly yours,

HERVEY, DOW & HINKLE

By/ /A,%

Attorneys for Humble 041 &
Refining Company. -
HCB:db




BEFORE THE OIL CONSERVATION COMMISSION
OF THE BTATE OF NEW MEXICO

- IN THE MATTER OF THE HEARING
. CALLED BY THE OIL CONSERVATION
: COMMISSION OF THE STATE OF NEW
i MEXICO FOR THE PURPCSE CF
CONSIDERING:
S CASE NO. 1480
Order No. R-1221

APPLICATION OF THE OIL CONSERVATION .
COMMIBEION UPON ITS OWN MOTICN FOR
AN ORDER CREATING, EXTENDING AMD
RECLASSIFYING CERTAIN POOLS IN LEA,
"EDDY AMD - ROOSEVELT COUNTIES, NEW
IIXICX)

 ORDER OF THE COMMISSION
BY_THE COMMISSJON:

This cause came on for hearing at 9 o'clock a.m. on
' July 16, 1968, at Santa Fe, New Mexico, before the 0il Conserva-
tion connission 02 New u-xico, hcrﬁinattcr referred to as the :
’-(buninsion "

- NOW, on this d;y of July, 1958, the Commission, a
quorum being present, considered the testimony proloatcd
and the exhibits rocciv.d at said hearing, and being fully advised |
dn the premises,

FINDS:

(1) That due public noticc baving been given as required
by law, the Commission has jurisdiction of this cauge and the
subject matter thereof,

(2) That thoro is need for the oreation of a new pool in
Lea County, Mew Mexico, for the productiom of oil from the Devonian
formation, said pool to bear the desigmation Dickimgom-Devorian
Pool. Said Dickinson-Devonian Pool was discovered by Gulf 01l
Cor ution 0. L. Cryer Well No. 1, located in the BEM 8W/4

Section 34, Towaship 10 South, Range 36 Eaat, NUPM. It was complefed

May 8, 1053 The top of the portorations is "at 12,3158 feet.

(3) That there is n-od for the creation of a mew pool in
Eddy County, New Mexico, for the preduction of oil from the Queen
formation, said pool to bear the designation East Millman-Queen
Pool, id Eamt Millman-~Queen Pool was disceovered by Killers h+

Brothers Oil Company Western Development Well No. 1, located im t
X¥%/4 BE/4 Section 14, Township 19 South, Range 28 &ut NMPM. It
wvas completed April 11, 1858. The depth of the casing shoe is at
1760 feet.

’ (4) That there is need for tbe oreation of a new pool
~in Lea County, New Mexico, for the production of oil from the
Bone Springs formation, said pcol to bear tho dosignation 80uth




‘County, New MNexico. Further, that mo order should be issued for

- thas am oil pool, pending further study of the evidence adduced

" of the following daacribtd area:

-2
Case No. 1480
Order No. R-12Z1

Vacuum-Bone Springs Pool. Said South Vacuum-Bone Springs Pool
was discovered by Sinclailr Cil & Gas Company State 403 ¥Well No.
1, located in the MNW/4 NW/4 Section 22, Townsbip 18 South, Range
38 East, NMPM. 1t was completed April 23, 1968. The top of the
porforations is at 8, 504 feet.

(5) That there is need for the reclassification of the
vertical limite o0f a pool in Eddy County, New lexico, for the
production of oil from the Cueen formation. The vertical limite
of the Artesia Pool to be redesignated from Grayhurg and San
Andros to Queen, Grayburg, and San Andres.

7 ~ (6) That there is need for cortain extensions to the
Vandagriff-Keyes Gas Pool in Eddy County, New Mexico, and to the
Jalmat Pool, the Justis Pool and the Justis-iu-solaaa Pool, all
in Lea Cbunty, New Mexico, and to the Milaesand Pool in Roosevelt

FParugraph (i) of the subject case, which paragraph relates to the
redesignation of the Four Lakes-Devonian Fool as a gas. pool rather

at the hearing, and that a supplemental order to this order sbhould
?o)issued at a later date renderinz disposition of said Paragraph
3 ;

1T I8 TnEaEvoxE 'ORDERED

(a) That a new pool in Lea County, New Mexico, classified
as an oil pool for Devoniams production, he and the same is hereby
created and designated as the Dickinson-Devonian Pbol consistiag

TOWNSHIP 10 SOUTH, RARGE 36 EAST, NNPI
Bection 34; 5374

‘ (b) That a mew pool in Eddy County, New Mexico, olus.itio*
as an oil pool for Cueen production, be anrd the same is hereby
created and designated as the East uillman-Queen Pool, consisting
of the following described aren: , ,

TOWNSHIP 19 SOUTH, RANGE 28 EAST, NMPM
Section 14: BE74

(c) That a new pool in Lea County, New Mexico, classified
as an oil pool for Bone Springs production, be and the same is
hereby created and designated as the South Vacuum-Bone Sprinzs
Pool conltating of the following described area:

TOVNSHIL 18 SOUTH, RANGE 35 EAST, NMPM
Section 22: R‘74

(d) That the vertical limits of a pool in Eddy Gonnty,
New Mexico, designated as the Artesia Pool, with Grayburg and
San Andres production, be and the same is horoby redssignated as
the Artesia Pool, with vertical limits of the Queen, Grayburg and
San Andres 1nruations
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- Order No. R-1221

» (¢) That the Jalmat Pool in Lea County, New Mexico, as
heretofore classified, defined, and described, be and the same
is bereby sxtended to include therein:

TOWNSHIP 32 SOUTH, RANGE 35 EAST, NMPM
ction

4
Section 11' ﬂ/( & W/2 NE/4

(£) That the Justis Gas Pool in Lea County, New Mexico,
as heretofore classified, defined, and described, be and the same
. is hereby extended to includo th.rein. -

e I

'romxxp 25 SO!J'I'SJ mm 37 EAS’I‘, UM
c on 13 N )

- {(g) That the Justis-Fusselman Pool in Lea County, New ’.
I.xico. a8 heretofore classified, defined, and described, be and
the same is bereby extended to include thOrain'

TOWNSHIP 35 SBOUTH, RANGE 37 m'r, NMPM
Bectice 247 EW/1 -

(b) That the Kilnesand-Pennsylvanizn Pool ih Roosevelt.
County, Few Mexico, as heretofore classified, defined, amd descri]
be and the same is heréby oxtond-d to iucludo thlr.ins

TOWNSHIP 8 son'm, RANGE 34 EAST, NNPM
Bection 14: .74

(1) That the dezgrit:!-.nyn Gu Pool im Eddy County,
Fov Mexico, as herstofore classified, defimed, and described, be
;ad th- same is n-roby oxtondcd to imclude th‘r‘in:

Biiel;um 331 PE/%
Bection 34: BW/4

WWIBHIP 17 BOUTH, RANE 28 EASTLNKPI

l’octxoa T W/4
IT lﬂ FURTHER o:nnmms
That the o!toctivc date of this ordor and of 311 the .
creations, exteasions and rcclusificatiou included hrcin shall
. be August 1, 1968, :
nou at Baata lfo, New Mexico, on the day und year berein-~

above do.imtod
STATE OF NEW IEXIOO
O1L CONSERVATION COMMISSION

5L pt—

EDVWIN L, MECHEM, Chairman

le e
A. L FORTER Jr\ lhubor & Sacrctury
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, BEFORE THE
OIL CONSERVATION COMMISSION °
Santa Fe, New Mexico
July 16, 1958

M e M W W @ Y W W G W WP m W M @ W fa ek W W W W W v W W W

" In the matter of Southeaster.a New Mexico
nomenclature case calling for an order for
the creation of new pools and the extension
‘and reclassification of existing pools in Lea,
Fddy and Roosevelt Counties, New Mexico, ”

Case 1480 |

| B L B S T S T R

BEFORE:"

Mr, Murray’ﬁorgan,;Land’Commissioner
"Mr, A, L, Porter, Dirictor

 TRANSGRIPT OF HEARTIG

MR, PORTER: The meeting will come to ofder. We have
previougly announced the next case to be con#idered will be
Caae'lu80, We would like to havé ali df'the witnesses in this
case to stand and be sworn at this time, ar;d,rsinc.e Humble 01l
-and Refiﬁing Company W1il present the testhuény in connection
witﬁ Paragraph J, wetll ask them to come on firsf.

MR.FPAYHE: To conslder tﬁe reclassification of the
Four~ﬁakes—Devon;an Pool, from:an oil bool to a gas pool ﬁpon
“the applicaﬁion of Humble 011 &'Refining Company.

MR, BRATTON; If the Commission pleases, in this portion

of the nomenclature case, the Humble 0il and Hefinihg Gompany

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAw REFORTERS
ALBUQUERQUE. NEw MEXICO
- Phone CHapel 3-66%1




will present the evidence.
My name is Howard Brattor, of Hervey, Dow and Einklé,
Roswell, representing Humble Oil anc Qefining.
This paragraph of the nomenclature case concerns the pro-
posed Changevof the - Four Lakes-Devoniaﬁ~Pool, a reclassification
'ffom an 0il pool to a gas vool. 1In this connection ﬁumblé 0il
and Refining Company is not fequesting =~ there is not involved
1h the’hearing any change in the horizont~l limits -of the pool,
Humble is not asking for ahy variation from the state-wide rules,

state-wide gas rules, and there is no question of prorationing

involved; thercfore, it is merely a feclassifioation questioh.
| ‘ Wg‘will present one witness, lr, Hackney,'and'Ifll ask nim
to téke»thé‘stanq. i
JAMES HACKWEY
a Witness, having beengfifst dul& fworn, deposeth and saith:
DIRECT EXAHINATION
BY MR. BRATTON:
o Wili'you state your néme; addrcss aﬁd occupation;rplease?
A My"name 1s James Haékney, my addreQS'is Mi&lahd; Texas,
employed by Humblé»Oil and Refining Company as s pebﬁoleum | ' l
enéiheer. | |
Q@ Does your Jjurisdictior. cover tihe Four Lakes-Devonian Pool,
Mr. Hackney? |
A T have ﬁadé a spuéy of the Four‘Lakes—Devonién Pool,

G . You are familiar with the Paragraoh J of the norenclature

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORYERS
ALBUQUERQUE. NEW MEXICO
Phone CHapel 3-6691




"able.

and approved by the Commissioner of Public Lands, October 20,

here involving the reclassification of the Pool from an 0l pool
t§Aa gas pool? » | | A Yés, sir.
Q You have préViously_testified before this Commission as
'ﬁn expert petroléum engineer? | A Yes, sir.,
vQ"Your quglificgtion#_have Been-accepted. ' |
‘HR;-BRATTON;. Are tﬁé witness!s qualifications accept~
able? - | |

MR. MORGAN: The witness's quallficatlions are accept-

Q'(Bj.Mr.,Bratton) Mr.iﬂackney, I hand you what has been
marked Humble Exhlbit Number One, and ask jou if you will eipléin_
ﬁhat‘ﬁhat 1s and what>it fepresehts? , '

A Humble Exhlbit One is & base map of the South Four Lakes
unit srea which shows the entire present horizontal limits of
the Four Lakes-Devonlan Pool. Thi;_mab indicates the outline of
thg South Four Lakes unit and also tbé horizontal 1limits, pre-
seﬁt horizontal limits, of the Four Lékes-Devonian Pool, aé yell
as_thebwells which_afe presently completed within’the uhit area.

I might review briefly here, the South Four Lakes unit was formed -

1955, also by the Commission on the same date,runder Order
Number R-710, The unit aréa 1s situated in Lea County, New Mexico,}
and includes all of Section 35, west half of Séctioh 36, Township
11 South, Renge 3l Emst, all of Section 2, 1o£s 3 and L and the

south half of the northwast quarter of Section 1 1in Township 12

.- DEARNLEY - MEIER & ASSOCIATES
GENERAL LAwW REPORTERS
ALBUQUERQUE. New MEeXico
Phone CHapel 3.6691




South, Range 34 East. The unit area encompasses a total of 1760.)
acres, all State-owned land. The working interest ownership in

the unit is: Hunble, 63.6 percent approximately, Phillips Petro-

leum;736.h percent approximately,_Humble,being designated the

unit operator. N
| Q Mr. Hackney, will you give us a brlef statement oflthe'

development-in the area? o

A The firlt exploratory test in the unit area was the south
Four Lakes unit Number One, a projected Devonian test which
reached a total depth of approximately 12 200 feet, at whioh time
pipe was stuck and fishing erforts unsuccessful The well was
completed in the Pennsylvania reservoir. The number Two South
Four Lakes unit well was. drilled next, completed on October the
8th, 1956, as a Devonian discovery well in the Four Lakes-Devonian |
Pool. . Then the Number Three well was completed in November of
1956, as a second well in the‘Foor Lakes-Devonlan Pool; Number
Four‘well in February of 1956, also in the Devoﬁian~ Numter Pive
well was dry in the Devonlgn, actually penetrating the Devonian
‘below the eltimated water fluid contact and was completed as a
Pennsylvaniun well :

Q What generally is the type of structure of the Devonian
Pool here? | |

A The nature of the structure is, from the present drilling,
is 1ndicated to be a small high rellef type structure, the Number

Two well being approximately, topping the Devonian, approximately

ODEARNULEY - MEIER & ASSOCIATES .
GERERAL LAW REPORYERS
ALBUQUERQUE ‘NEwW Mrxico
Phone CHape! 3-6691




250 teet higher than the Number Three or Four wsll and approxi-

me tely 500 feet higher thaﬂ‘the Number Five well which was below
water fluid contact. ‘ |

Q Does the yellow:coloring on the LExhibit One represent
the horizontal 1limits of the Four Lakes-Devonian Pool?

A Yes, the present horizontal limits wére established by
Order Number R;928,»andi0rder Number R51129. If inelﬁdes the
northwest qﬁaftér'of Sectlon One, thevNorthgastﬂquartqr off Section.
Two- in Townshi§(12 Squth5‘Rane 34;East, and_thé‘sﬁutheﬁaé’
quarter of Section 3& in Township 11 Soﬁth;'Rangé 3hvEdlt.

Q Hr. Haokney, will you d 1scuss Sriefiy'ﬁhe nature of the
-fluid and thé history of production 1n-thé Four Lakes-~Devonian
Pool? ' |

A Upon completion of tﬁé original Devonian well, Iﬁ-ia#
recognized immédiately that this was an unusual fluid being
produced, éxmbiting high gas-oil ratio, the tank 1iquid being
high gravity and exhibifing many of the'charactéfiﬁtics that |
‘might be aksooiatéd with a'ga; condéha&ﬁé type syatém;‘:Sevefal
bottom hole samples were taken and extensive labératory tests
run to determinq.flﬁid'proparties, spéoialﬁéquilibriﬁm cons tanta
and for the basis of computer work to deﬁermlné optimum produc=-

tion practices, as well as surface separation equipment.,

Q Is the Pool producing now?
A No, sir, the Pool, th¢ three wells included in the Four

Lakes-Devonian Pool were shut in on Februaryllst of this year as a

DEARNLEY - MEIER & ASSOC:IATES
- GeENRERAL Law REPORTERS .
ALBUQUERQUE. NEW MEXiCO

Phone CHopel 3-6621




Soclety. fThe 838-011‘Patibn'informétion came off of the May

18 in the range of that and still is within a range that you could
:iéxpwt for a gas condensate. Gas-01l Ratio column shows that a

number of these Devonifan Fools have extremely low gas—oilkratio

gas congervation measare until a sultable method of disposition
of gas products conlé be worked ont,

& Have you compared the fluid produced from this pool with
other Devonian pools in the arca? |

A Yes,;us 1ndicatéd on the Humble Wxhiblit ‘TWO .

rQ Would you explain Humble-Exhibit Two, what it s and what
it shows? k N |

| A >Humble Exhibit Twoiis a comparison of ofil grayity and

gés-oil Patib data for Devonian‘ﬁools in the géneral viéinity of
the Four Lakes-Devqni&n Pool. The coluﬁn, o1l Gravities",
listingléil grayit{es, this information came from the New Msxico

01l and Gas‘Enginééring Committeé_and the RbswelllGeogpaphical

pro~ration schedule, except for the lIour Lakes, which camé‘pff
ofvthe‘Januéry séhedule; the last month that the -Four Lakes Pool
Qas producéd. The significance here of the gra&ity range showus
that‘for'theSe particular pools the gravity ranges from L0 to 60’

degrees,_API, the Four Lakes gravity beling approximébely sh, which

some listed on the pro-ration schédulc as too small to measuvs.
Noted here that the Four Lakeés ratio averaged slightly in eXcess.

of 5,000 to one as compared to the next highesl ratlo of approxi-

mately 1100 to one. The Four Lakes ratio being approximately five

DeEARNLEY - MEILR & ASSOCIATES
GENEHAL LAW REFORTENRS
ALBUQUERQUE, NEw Mexico

" Phone CHaopel 3.6691




8

times as hlgh as the next highest ratic for any bf thé other pools
in the vicinity which indicates that this Four Lakes rluid is
unique Crom that standpoint,

Q Where did you get your infovmatiuﬁ‘as to the gas-oll ratiof

A ’Théy came off the profration schedule., I belleve I men-
tioned that before.

Q Yés. Has your 1époratory made an examinatloﬁ of the
’properties,of.tﬁe fiuid produqeé from the Four Lakes-Devonian
Fool?

- A Yes; there have been extensive analyses vun as indicated
on Hﬁmbie Exhibit Three, This is & sumary of the reservoiv
fluid behavior ;s-determined in the 1&50Patory. |

Q Would you explalin vhat Hﬁmble Exhiblt Thvea sﬁows?

A The‘rgpresent&tion to the left on the ekhibit;'the lefﬁ-
‘hand side, indicates bhat .é% barrels of peéepvoir flulgd, at the
orlginaliy measuvédvpressure of 5115 pounds per square »inchr
and temperature of 200 degrees fahrenheit, when expanded to a
pressure of 3270 pounds per sqﬁapé‘inch and the saﬁé degrees
fsrhenhelt thch was found to bopréseht a dew polnt of bubble
point pressure, depending on whether it 1is a gas or’fluld, that
the .87 barrels would then olcupy one barrel,‘and further that no
chanée in phase woul@ occﬁﬁ a3 the pressure was reduced to 3270
pounds, Any furtheg_vcduction In pressure, there would exlist
two phaées, the distinct gas and distinct liquid phéée; Als§

noted heré, when thévmatepidl wa8 expanded to 3270 the color changd
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cocveead as indleated Ly bhe davker opaague color, It changed
from a light yellow to the comaque cclor, The significance of
that, welll taliz about latce, Then this ons hareal of roeservolr
materlal at 3270 oonnds ver squarsc lveb aﬁd 200 Jegrees fabrenheil
vas QXpénded or was flaéhbd to simulate surface conditions at

atmospheric pressure ab zoro pounds and Tl dsgrees fahrenheit,.

Prow this one barrel of reservoir fluld only .18l barrels of .

o

1liquld was obtained, which would correspond to tank recovevy

of Liquid., Oub of "thla reservoir fluid, only 82 percent would
be flashed off as gas. 1In other words, you could say that 82
percent of this barrel of »cservoir fluid was zas and only 18

percent was liquid,

Q Do you tave anything further with regard to Humble

Exhibit Thioe?

A As nobed,bglow the lisbings 6? sregeure and témperature
for the original reservolr condiﬁions, the viscosiby, as measufed
in the laboratory, is mentioned, the Visgosity vas .118 centli-
poises; atvﬂ1e>dew‘pqint br,bﬁbbie brg;surc, it waéy.b93, wiiich
i1s approaching the range of ?as‘viscosities and which is 1owef
ﬁhan normally encountered in ordinary oil system.

Q Have ydu made a comparison of Devonian sﬁb-ﬁuvf&ce/samples
frvom this énd other pools?

A ‘Yes, Huweble had baken subesurface éamélés from thelir
Devonian Poois in souﬁhéastern ﬁew Mexico and west Texas, which

rad been analyzed in a similar manner in our laboratories, and
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Huomble ®xhibibt Four is a comparison of sowme of the onroperties
that were exhibited by the different Devonlan eeservolr flulds
in the State of New lMexico, We had a sample available froﬁ
Cauéiii Fool) in addition to Four Lakes, aﬁd in Texas. from the
Block 9, Circle 2, Cordona Lake and Hu}ex'fields._ The first
column is'a~comparlson of measurved fluid viscoéity. They fénge’
from approximately fl iﬁ c;ntipoisés initbe césé of'Fouf‘Lakes
,ub to almost one>cen£iﬁéise’in the case of the Hutex field, ,The
significance here is that fhe Four Lakes viscosity erthe'Four
Lakes‘fldid is approx;mately two and a half times smaller than
ény of these other systems which arevrecognized oll systems, that
1t does have é very low viscosity,

The next three columns are properties thabt were observed

from separation'at'atmOSpheric conditions, the ligquid gravity

expressed in degrees, API, gas-oll ratio and a shrinkage factor,

which is a measure of what part of a reservolp barrel would cor-
respond to a stock tahk barrel to these separation cdhditiohs.

The 1liquid grayities ranged from 31 to approximately 60 in the case
of Caudill, with'Fbur Lakes exhibitiﬁg a gravity,’iiquid»gravity;
of 49, under this separation'conditioh, the'sighifiégnce here
égain being thét this isma high gvévity and still could be con-
sidered in the range of a dondensate.' ﬁnder the'gas-oil ratio
column; as noted again similar to»Exhibit Nﬁﬁfev Twé, éil of

these flulds exhibit low gas-oll ratlos, wiﬁh the Four Lakes

fluid exhibiting a ratio of approxlmately 6300 to one, as Qompafed
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to the next highest ratio of approximately 1050 to one or 6 times
the next highest ratio. Next you have shrinkage factor, which

is a measure of how much liquid you can get to the tanks with,
Here again is this .184 barrels that was shown on Exhibit Three
in the case of Four Lakes as comparéd to the shrinkege factor

for thess other fluids examined, and the lowest of them being
.65. In other words, far the other sample that exhibited #he
next most severe snrinkagejfactbr, you wére stillvgétting into

the tanks with approximately two-thirds of-liquid‘per barrel of

reservoir fluid, as compared to only about .184 barrels per barrel

of mservoir fluid in the case of Four‘Lakes; This again would be

to demonstrate thé uniqueness of the‘Four Lake s-Devonian reser~
voir fluid and the fact it is different or not similar to recog-

nized Devonian ofl systemé.

Q Theée sampies that you had as shown on this exhibit were
the only ones that you had availqblé to you for this type of |
comparison? ) : : e

A Theywre the only ones that we had.

Q@ They represent a;uide varfation in the types of bevonian
pools? |

A Yes, théy do. Hoﬁeyer, of course, all the others excepf
Four Lékes are recognizéd 0il systems, There is one other point
we might make:heﬁe. Missibility eXperlﬁentB weré run on the Four

Lakes Reservoir fluid and these experiments indicated that this
fluid could be displaced by dry gas in much the same fashion as -

a“gas condensate would be displaced in a cycling‘operation by

)
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dry gas whereas these other fluids could not.

Q Referring you, Mr. Hackney, to Humble'!s Exhibit Number
Five which is on the board, will you explairn what that exhibit
- o . :

A Humble Exhibit Number Five Is an illustration of a phase’
diagrah_for~§ hydrocarbon mixture, and the purpose of i£ being
to show whatris nbrmally accepted*ag a ﬁéchnicgl classificafion.‘
of fluidﬁ as indicated Qn>axphase diagram; On éhevleft haﬁd
N . | side 1is shown increasés in pressﬁre and on the horizontal frdﬁ
.1éft to éight is increases 1n‘témper§ture. The red area on the
phase diagram indicates pressures and temperatures where this
-particular mixture would exist in one phase and would‘normally'
be conéidered a gas. The green area representing pressureQ And
| temperatures where this mixture would oxist as a liguid, the
white region héré, or two phase reglon, would be, would represent
pressures and témperatunes where thié’paﬁﬁicular_mixture could not
exist as"éne phase an&vtheré wouid be two separate phaﬁés, gas

and liquld apparently,.which, as Indicated here, you could deter-

mine what percent 1iquid and what percent gas you had at any of

those particular conditions. As noted on the legend, there is

Indicaféd a pointiwheré sdme of these liquid percent lines

converge and the usual definition of this beint, or nomenclature
for this poinﬁ,ria the eritical bolpt and 1tt1$ the point Here or
the condition of pressure and temperature where theré is no dif=

-ference in any of the properties of a gas or a liquid phase., In
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other words, properties of a gas or liquid merge at this critical
point and a line drawn, or a vertical line from this point up

in the single phase region in passing from that constant pres-
sure  through here,-you could note no change 1ﬁ phase, or asctually
you’could n§t4determine by physical means wherg you passed from

| a gas into ﬁ liquid zone. As indicated on the legend by the
numbersJone and two in thé points here, number one would normally
be conaidere& an uﬁaersaturated liquid of o;l,»in that the preﬁ;

sure could be reduced at constant temperature without two phases

occurring. Or put it another way, bhis material here could take

more gas into solution and stlll be in one phase and 1t would

be determined an undersaturated oil, Pressure was reduced down -

to the socalled bubble pointvﬁressune. That woﬁla'pe_termed

a satﬁrgtéd oil in ﬁhat'if'the pressure were'reduce& any fﬁrther,
the two phases would occur and gas¢gouid be evolved from this
liquid. In the case of point three, this would represent a gas
in which;for all conditioné,_if this represented the reservoir
temperature o§er:here, all conditions of pressuré, tﬁisrmaterial
would rémain'ih one phasé in the reservoir and 1t_wou1d'alwaﬁs -
in other words, 1t Qould always»be a ggsvin fhe réservoirband, as
to whéthef it was a wet or dry gas would depeﬁd onkthe éurface ’
conditions.' In bther_words, ybur surface separator conditions
hight bev$Ver here and yeuAmight drop out liqulids, in which case
1t would be a wet gas, and 1if &ou did not, .1t would be a dby gaé;

There!s énother gas tybe classification which caniéccur, being a
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retrograde gas céndensate, in which casé, a8 1llurtrated by
points four and five, if the pressure is reduced at constant
‘temperature below this dew point line, there will be two separatg
phases1noted as pressure is further reduced and ﬁhis, if the nomen
clatufe is known’gs a retrograde condensatiocn and-that is a
recbgniied‘type of}gas péservoir. Again the,significance’of
~this criticgl poiht Ls‘a4tecbhical dividing line here as tqyéhat
is a liquid aﬁd what ig’aagas,'although actually you oﬁhit deter-
mine by physical means when you go back and forth between those.
Q@ You will refer back to this exhibit in ‘relaAtion to the

if§urvLakes fool shantly?"

A Yes, sir, |

Q Referring to Humble's Ext "bit Number Six, will.you state
what that i3 and what 1% shows? |

A Humble Exﬁibig'Six is an’illustration here of some éolor
- changes that:ﬁere observed in the reservoirifluld during labora- -
tory 1nvestlgat16ns. This matgrial was put 1nua visual type cell
vhere,yoﬁLcould'actually observe what waatlappening»in-the cell
and»qriginal‘regyrvoir ooﬁdition# were appro#hnated. Ih.other_
words,‘thé pressure of 5113 pounds was #pplied to the mixture in |
the ﬁell and the material was held at‘a constant temperatuhé of
éOO degrees fahrenheit. At this condition all of this fluid
existed as a single phase and gxhibited a pale yellow color in the
cell, As the pressure was'reduééd noAchange in phase or color

was noted until the pressure had been reduced to'3330 pounds, still
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at the 200 degree fahrenhelt bempevature, at which case a slight

coler change was noted, The naterwal took on a slightly orange
color, although still a single pbase existgd in the cell;as the
pressure was then reduced to 3280 pounds, a bright orange color
was noted and sti11>a singl¢ phase. Theré was no separation

noted to indjcate ﬁhaf tio phases existed. As the pressure was

then‘reduéedtanother.ZO pounds to 3260,pounds, the fluiﬁ took

“on an opaqué or had a black color, as you'recall we referred to

n Exkibit Two. . With no further reduction in pressurea, butfwith
this material allowed to remain at this p-.ssuré and temperature

5fter a time this black color faded to dark red and, upon fading

‘to this deep red cs’o>r, the fwo phases,rtwo diqtinct phaseé~
vere noted approx1mately 65 percent llquid and 35 percent gas., |

'On additional reduction inhpressure o 3000 and 2000 pqunds,

this color faded, the bright coloy faded and it went back _to a

faint yelioﬁ color, and at 3000 pounds it was approximately halfv
liquid and half gas, aL 2000 approximately 30 percent liquid and

:70 percent gas,

Q What's the significance of this color change In the
fluid?
A‘ The significance of this color changc ~-— first I might

state that it has been observed by several inveotlgatovs, Dr.,

Donald L. Katz of the Univursity of Michigan and Dr, Gharlcs F.

Weinang'qf the University of Kansas, amOng others, that as you

approach this'barticular point for any particular hydrocapbén
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mixture within a narroﬁ'boundary as you approach the critical
point you may get very vivid color changes ocourring. In ¢ther
words, bacl: over in this region there would be no color ohanges;
you pass through the bubble point line and on down, snd over in
ttle regien you would note ne color-chenge;' As you approach
the c#itieal point,” you may note eelor changes, and the closer
that you epproaeh this critical peint the‘mere vivid the colors

are. This phenomona being known as criticel”Opaleecence and in

‘the ocase of the Feur Lakes-Devonian fluid as analyzed indicates

that this Four Lakes fluld 8t reservolr conditions is very close

| to this critical point althouga you can't see from this which

slde of the. critical it is. It ls probably within a feu degreesvb

of temperature..

Q. Actually the tests shown on Humble Exhibit Six were run

‘at a temperature of 200 degrees fahrerheit ‘Have you 3hewn on

previous exhibits that you now believe the reservoir temperature -

is a llttle higher than that?

. A No, we have not. We have 1ndicated 200 all- the way through

up to this point. Thet was the original temperature measurement
and when we had finished, 1t was so close to this critical point
we Went back and determined temperature again with accurately
calibrated temperature gguges and determined tla t the average
temperature was nearer the 20, degrees than tne 200 degrees. In
other words, if we had been here before, we tend to be over here.

Q So actually it would move you over 1nte the gas phabe?
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A lt/would move boward the gas cone, The fact tha t we
1§tev did determinerthat the temperature was 204 rather than 200
at wnich these tests were run.

Q Do you have anything else wihlreépect to Humble Exhibit
| Six?

: A No, I bel ieve not.

Q Héve you found any oéhef-recognizéd gas ébhdensaté systém
'sﬁbstaﬁtially similar to this system innthe_Fqﬁr Lakes Pool? .

JAA Yes,‘we have.' Wé made a searéh of tﬁe litefatuve and.ﬁﬁe
various other records that we had avajlable to try bd-determiﬁe
it theré waé ang other systéﬁ, known- system,: whose properties
ﬁould approximate'what’we found here at Four‘Lakes;Devonian)

fluid. It was found that the Benedum'Ellenbnger field located

~in Upton County, Texas, exhibited many properties similar to the |

_qu? Lakgs‘Poél.” The Benedum Ellenburger field was discovered
in 1949 and reoiaséifiéé,byjthe Pailroad~commission_in‘February
of 1950,'as érgas reservoir.: The reservoir pressure original
pfeésure at ﬁhé%Benedum Ellenbuhger fleld was SOOS pounds per
‘sduape‘iqch, as compared t6‘512h pounds pef»séuarelinch at Four

" Lakes, the‘dew‘point pressure at Beneduwn Ellenburger was 3500
»poundslpér sﬁuére inch as coﬁpared‘tq 3270 that we measured fér

- Four Lékes, P;se?voif températupe‘ZOh degrees fahrenhelt at Fouf-
Lakes 88 compared to 195 degrees.at the Benedﬁm Ellenbuvgev |

fleld. A complete phase dlagram was run on a sample of this

Benedun FEllenburger reservoir fluid by Dr. Welnang now at the
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University of Kansas and Mr. Howavrd Braley, now with Magnolila

Pebroleum Company in Dallas, and reported in the AIME transactlionsl. -

They deteﬁmined from this complele phase dlagram that they ran
wlith this<sample that‘the critical tempervature of this Benedum
VEllenburger reservolr flﬁid was 193 degvegs fahrenheit; or
.appréximabely tQQ degfégs lower than the gctual measuredvréservoir
. temperature, which in this Case”if_this éhoﬁld-vépvesen£ i93

that the}Béngdﬁm‘Ellénburger reservoi? fluid probably existed 15-
the reservolr at this pointfwhich Qas ohlggof course;:two degrees
from‘ﬁhap,bechnical diVidiné'line 5etweenvwhat wsﬁld be a gas.

and what would be conSldgred;a‘iiquid‘in the reservolir. Wé also
had available‘for the Benedum Elienhurger>field a”hyd?ocavbén

analysis as we had for the Four Lakes fluid which are compared

at the bottom of Humble Fxhibit Number Seven and as will be noted |-

by inSpection df the se two analfses expressed in low percent, tﬁe
reservolir fluids are very éimilar in cémbositioﬁ.all the way
through. 1In fact, they are clése enough that the) eould almpst-
be two samples taken from the same pool or field, I think the

‘significanee_of this is this, that the Four Lakes—bevunian fluid

is very similar to tuis Benedum Ellenburger 7iuild and should behavi

in much the.same manner aﬁd thatbth15~gomparison, plus the color

change we know in the FourkLakes we are probablyiiight‘in this
‘region, We canlg say'definitely whether we apaibn this side or‘

this side. But in this partiéularvcase, if this partiéulap fluid

had occurred in a reservoir in south Louisiana or Texas gulf coast

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEW MEXICO
Phone CHopel 3-6691




19

X

where you had a higher temperature ;radient that undoubtediy it
woulc¢ be shifted over far enough to the risht that it definitely
would have veen even technically a ;as condensate sysiem,

Q Was that pool defined origiﬂally as an oil pool?

A Yés. It was produced as an oil pool and then a hearing
was held on ciﬁésificatioﬁ énévfield'rules, at WhichAtime’it was
ciassified és a. gas condggsate system.

':Q 50 youhhavé the éas-oi1>ratig.of that pool?-

A T bhave it avgilable here by years, Actually it is
VQVePaged close to 6000 to one as‘dotéfmined by cémmlssioﬁbrec5rds;

Q@ It has a similar gas-oil ratio as weli,as ohysical pr§~
pérties?

A Yes, it'sAé 1ow-ratio;.

Q Mr{‘Hackﬁey,\whatiave your plans fdr the'futhré‘Opéfations
of‘the Four Lakes-Devonian Pool?

A 6? course, one of our primary'concorns is in ﬁhe mattér

of gas conserﬁation and. we are presently, or will be soon, engaged
in actﬁaliﬁegOtiafiogs.for'a gas sales contract;inyolving thls

gas prodhction.~ We have completé§>a Study éf fhe Your Lakes-.
DeVohlan Pool—which indicates that‘an‘adtive ahd»strong water
drive is prééent'which should permit fhe pool to bs efficiently
produced withoutVAPoppipg our pressure below the 3270 whlcﬁ wlll“
represent a déw point pnessuré and éoﬁldireSult in loss iﬁ ﬁﬁe

reservoir if the pressure was permitted to drop bGIOW“bhat-pPessure

Howe ver., We plan in our gas sales-contract to include a regevvatiorn

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEwW MEXICO
Phone CHopel 3-6691




1 20

"fluid at dew point pressure and reservoir temperature when separ=-

pounds per square inch gauge and 7h degrees fahrenheit and end

|'up in the tank with .23} barrels of liquid. ,wQ:reund that by

or clause in there that we can get the gas back for injection
operation in the pool if it is needed either ﬁo prevent pressure
from dfopping below the dew point pressure, which in that case
would be some type, as a cycling operation, or if future per-
formance should lndicate that we could possibly geﬁ higher.
recovery by that type of operation, we would probably want to_u
get 1t back. o |

Qv»If this pool is classifled as a gas ﬁeei, Qould yeu>
eonteﬁplate installiing any Speclai aeearation equipment?

A Yes, we would, as illustrated on Humble Exniblt Number
Eight. Hu@ble Exh?bit Number Eight shows graphically the effect’
of eepebetion practiee on stock tank liquid recovery in‘the case

of the Pour Lakes-Devonlan Pool. This one barrel of reservoir

ated at atmoapheric pressure and 7u degrees, as indicated pre-
viously, you'd end up in the tank with .18h barrels of liquid

for each barrel of reservoir fluld. So your present facilities
eferset up in thleield with single stege low pressure separation;

This middle stage here would 1nd1cateehou we have been opereting

in the past with single stage separation at approximately 60

making a atudy of separetion practice ﬁhat by installing two

utage separetion to permit gas delivery at pipe line presaure and

with a etabilizer to prevent losses of tank vapors, in other words |
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- the tenk with approximately .29 barrels for each one barrel of

Arestricted_bo/bertain tank allowable and actually by increasing .

conbemplate an‘additional.25 percent recovery of’liquld flutd from

to get maximum recovery cf this fluid that we could end up in

reservolr fluid or 25 percent increase [or each barrel of
reservoir fluid withdrawn over what you would be able to get with
the present equivment,

Q. That:is the typp of equipment which you woﬁld‘contempiaﬁg
installing if the pool‘is claésified as a gas §do1?

A Yes, sir.

Q‘ Would it be economical to insﬁéll that type_of equipmént--
;WOuld.it be econpmicall¥ pracﬁicéble to install thatltype'of
~equipment if the‘poollremainé cléssified as an oil pool?

A T can't state definitely. I don't feel that it would,

though; aﬁ the present time beéausé as an oil pool yoﬁ would be
a ,
tﬁé'percent of a réservoir barﬁei-you’could put into the tank
you!d actually be pgrmitted_tb withdraw leéss reservolr fluld ko
get this increased‘reéovery, and any payout tﬁat you -could show
_on the investment to 1nstgll this equipment would be_dﬁfived way
on-ﬁcwnvthe_line.v o - o o | .-
Q So that, as fapras your pvésent plans are concerned, ir

‘the pool 1is classified as a gas pool, you feel that you conld

the pool?

A Yes, from each =-~~

Q@ -~ From the same barrel of fiuid coming out of the pooi?
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A Yes,

Q@ Mr. Heckney, in sumnary, why do you feel that the Four
Lakvs-Devonian Fool should be classified as a gas pool?

A Prom 4 technical standpoint this Four Lakes‘fluid is‘vepj

similar to a vecognized gas condensate systenm. Whén I say that,
I mean not Oﬁlyiby the Ratlroad = Cofamission but 1t has béen
recognized by thhnical-societies as»béiﬁg:a gas coﬁdensate SyStem>
j_thét being the Eenedum ﬁllenburger field. From the lébéﬁatory
: tésts indicating the color tests plus a similafity to ﬁhe‘Benedﬁm
Ellenburger_flﬁid, ve know that>this fluid exiéts in the reser-~
v01P~§t Qery near the critlical temperatbure whicb’is_a technlcal
dlvidirg line between a liquld and a gas phase. ‘The Pour Lgkes
pfodﬁction is certainly unique in this area of Lea County due to
‘ the‘highﬁproducing gés fiuid ratlios.’ The viscosity of the fluid"
is Qéry low épproximating tha t ofra gas system, The high
shrinkage that 1s encountered even under optimum separation con-
d;tions st1ll this bévvel of reservolr fluld is épproxiﬁately
71 percent g38§ so you would say it ﬁasAll percent a gas reser-
- voir., The high gravity of the production is in the Pénge horﬁally
encountered in gas sondensates;as indiéated préviously this fluid
is missible with dry gas. From that standpolint it 1is verj simi-~
lar to a gas‘condensatg‘system. | M

Q From the practical standboint; wﬁy‘should this pool be

classifed as a gas pool?

A T feel that it can be efficlently and economicélly

DEARGNLEY - MEIER & ASSOCIATES
GENERAL {.AW REPORTERS
ALBUQUERQUE. NEW MEXICO
Phone CHape! 3-6691




operated as a gas pool and actually from a §Pactical standpoing
‘the Four Lakes-Devonian Fnol is a gaé reservolir, and in my
Judgrent should be developed and produced as such, As we have
indjcated préviously, iv probabiy will ﬁot be economicaiiy atbtrac-~
bierto install efficient»separation equipment if the present
.cléssification is rétaiéed'énd actually.deveiopment as an oil
'p0617Could PéSult in excessive withdrawal fates frém tbg rQSege
voir becausé of tﬁis high shrinkage factbf, and in.dther words,
becausgse of that you havg to'draw a large, dpaw‘out a lahge number
of;reéepvoir barrels tq’gét into the tank withthe‘same, with f
your tank production which would be just in ekcess ol Qhat‘thé
Pesérvoir wlthdrawals aré innother Dévonian withdrawal pools.

Q@ Do you have anythipg furpher to offér'in this case, Mr.
Hacknéy? | o

A No, I beiieye hoﬁ.

o Were Humble Exhibits Nurber One ‘thpoggﬁ Eight prepai;eci
by you‘onnﬁhder your'subeﬁVision?

A~ Yes, they wére. |

'MR. BRATTON: We'would like’to offer in evidence
Humﬁle Exhiﬁiﬁs One through Eight.
MR, ?ORTER:”Withoﬁt objection Humble Exhibitsvdne

through Eight will be admitted. |

(Whereupon Humble Eihibits One through Eight were admitted.

in evidence.)

MR, PORTER: At this time we will recess fhe hearing

A
~
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2ennhil 100 . n w0 AL that time the witness will be available for

cross-exaﬁination.
(Recess ., )
MR, PORTER: The meeting will come to order, please.
Are there any que stions of dr. Hackney Pégarding Case 11802

CROSS-EXAMINATION

 BY MR. NUTTER:

Q _Mr, Hackney, in your—dpinion hgs the Four LakeseDevonian

Pool been completely drilled up as far as a possible £as pool

gpaced on 160 acres is concerned?

A Of course, as indicated previously, the Number Five well

which would be to the west of the present de&elopment, that

“came in below the estimabed water fluid contact, the Number Four

and Number Tﬁree wells were both low structurally compared to the

~

Number Two which would seem to limit, produce limits, to the

north'and to the east perhaps, and the only ?6ssibiiity now
at tbé present appears possibiy to the south. Fach well that

has been drilled there has Kind of brought in what our explordtiob

- people thbught as to what the productive 1imits might be,

‘Before we do additional dvilling pernaps to the south, we would

make a detailed study to probably try and go In and shoot.thé
area again to deternine a. favorable locakion,
Q@  When the Number One well was drilled into the Devonian

then the hole lost in the Devonlan formation, was 1t indicated

" to be productive?
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A  To my knowledge the Number‘One well never did top the
Devonian.

Q Oh, I beg your pa.rdon,,k 1 thouwht it did enter the Devonia

A No, sir, they got stuck at, I believe, 12222 feet, which
was probabdbly a couble hundred feet short of the top of the
Devonian, .

Q There is evidence that there are locations in this area
that would be productive of Devoﬁian if they Qere drilled,_how
rar,.uolacng locatiqns?ﬁ |

A Yes.

'Q Mr. Hackney, Exhibit Sumper Threenwith surface geparitor
conditi;hs indicates that there would be 18 hundredths of a
barrel:of liqﬁid at surface separated,conditi;ns which was ofigi-‘

nally one barrel of 11Quid in the reservoir snd that there would

be 1150 cubic feet of gas. Now, would this give you a gas-oil

ratio if you were to di&ide the 18 hundredths barrel into the --

A -- Yes, sir, tmt should give you 6270.

"-Q How about the GOR that was reported on Exhibit Number Two

‘belng 5026, wasn!t this at the surface separator condition?

A Yes, sir, but as indicated on Exhibit Three, this was a
case fﬁr sepdrgthn_at atmoapherioc pfessure‘and in the case of-
Exhibit Tgo,‘séparabion pressures>actﬁally carried in the field
at that time were around 50 pounds and that would reflect the
difgerence. |

Q I see, How about the variation in the liquid gravity?
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Exhibit Number Four shows 1t as belng h9 33 Exhibit Number Two
you indicated the gravity at 5lj, what would be the di (ference
there?

A ‘That!s agaln the difference in separation pressures. ”he
’gravity of the 18 quid is being sensitive to separation pressures.
Q@ So the amount of gezs that has been removed from the

liquid would affect the gg-aﬁ;ty? |

A .Ygs; that is correct, In‘cﬁﬁef ﬁdéds, yoﬁ flash out more
1ntérmediate and light fractions at separétion preésure than.youﬁ
:would at higher pressure.><

Q Will there be any difference in the value of the liquids
produced by two stage~separations as compared with the*value of
the liquids that are produced with éingle stage separatiohs #s
you now have in theifiéld? | |

A There could.

'Q Would that affect the gravity materials, will Lt cause
the value to be increased or decresased?

A It Qéuld probably cause it to be ilncreased, I underﬁtand
that most of the pipe line compenles h#ve put into effect ab
decrease in price and sometimes in the case of an established
condensate, you may also take a price cut on a per barrel basls
over uhat you get otherwise. |

Q So-you he ve calculated that you would get 25 pércent
more liquids with the two stage separation, your llquids would

have a smaller value per barrel?

| 26
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A Yes, I would anticipate 1t would be over ten cents a barre]

less what you are talking about, maybe $3.08 a barrel at present.
| Q How about the value of the gas, would that be changed

whether the gas had gone through single stngé separation or two

stage separation?

A It would'be:changed, of course, in regard to the liquid

products contained in the gas; the type of sale that at least hac

been contemplated, what & sale &t high pressure and separation at
Low presgsure could caus e you;‘of course, tq have to install com-
pregaion facilities. ‘ |

Q Hgvé you made any anélyﬁis of the total v@lue of the
pecoverable value, of the reco;erable liquid hydrocarbon under
single stage sgparation and two stage separation, conéidériﬁé the

value of the liquids in the gas sold to the gds companles and also

penalty on the high gravity of the liquids precduced?

" A Yes, we have, It indicates that in the case of where
you could take your increase in recovery you get by installing

efficient separation equipment on more or leas currené basis

‘that ;hére would be sufficient to pay out that equipment.

| Q _And you will make more money with the two stage separation!
A There would be more liquids put into tanks and sold, I
mean from the pool. In otheﬁ’wards; 1f the pool would be morev
effiolently pic_aducéd that way. “ |
' Q This will not be of f set by the decrease in the value of
the gas? o - A No, sir, |

Q You said that negotiations were presently under way for the

|
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sale of the was Jou any idea of the volume of

in this area, have

ZAsS that would be taken from the wellg?

A Ve contemplate g broduction range of from 3, OOO 000 up

to perhaps as high a

s 5,000,000 g day frowm three -. from kthis

pool, from all wells there,

Q That would Ye fron 1,000,000 to slightly more than

_1 OOO OOO Ior oaun we]19. ' A Yes, sir.

Q What volune of 11qulo would be uvoduced with Lhat amount

| o _ ‘ of gas?

A From approximately 800 bappels for the whole pool up to

p0331blj a8 high as lhOO That would be at least ag high as

Wwe would ever contemplate g01ng at the present time.

Q What was the depth bracket that the wells presently fall

IEd

A 12 to 13 thousand,

-Q WEat Is the &llowable fopr g well at 33 barrels normal

. unit allowable?

'A' I believé 1t is 2?3, as I recall, barrclg,

Q So that three wells classified as oil we]ls would recelve

| ’ a total allowable of sonk 660 gome oda barrels per day?
R
| ‘

A Yeg,

- Q But by Peclassification and taking 5,000,000 cubtec Féot

per day you woula produce as much ags Lj0O barrels Crom the

thres
wel1s°

A Yes, concelvably, we woﬁld at\lea

8t start out at that rato |
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Q@ TIs Humble entertaining any pnlans at the present time for
drilling additional wells Iin the pool, in the Devonian?
A We are considering drilling at least one additional well.

Q Kr. Hackney, do you you know of any pools in the State of

New Mexico which cperate with a gas»oilvratio of 5 to 6 thousand

cublic feel per barrel which are presently classified as ga2s wells?

A No, sir, I don't,
@ Or gas pools rather. Do you know, Mr., Hackney, of any>_‘

oil pcols which produce with an average gas-oil ratio of 5 to

- 6 thousand cubic feet per barrel?

A There may be oll pools that produce with that ratio. T

know of no pool thatls producing with a sclution ratio -in that

range. If they are producing at that ratio, it's either a dis~’

solved gas ?beihg‘ for dry gas cayu, gas produced with the oil.
2  HMr., Hackney, would you elaborate a little bit on the state

meiit that you made that there was some danger, I believe yocu made

“this statemént,'corrﬁct me If I am wrong; did you made the state-

.ment that there was some dangef to the ultiméte recovery from thisj

pool if the withdrawals were not at a predétermined rate?

A 1 kad particular veference  in that case to one factor

‘of out running this natural water drive by excessive production

rates which could permit reservoir oressure to drop below,ﬂqis
dew pp;nt_pressure and cause the forﬁatlon of two phases ingdle
reservolir which could leave liquid behind in the reservolr and

thus reduce your ultimate liquid recovery. Another factor could
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allowable basis uniess the production was voluntarily curtailed

only 660 some odd barrels of liquid per day as an 0il pool fbom;

' the three wells?'n

pool remained classif ied as én 0il pool?

be that if you pvodﬁced it at boo high a rate you could cause
premature coning or fingering of the advancing water,

¢ This situation would‘be true whether the pool were classi-
fied as a gés pool or an oil bool; would it not?

_‘A Yes.

Q@ 1Is there more likeiihood;that it would occur underﬂeither
désignabidn? | | N

A ,Théte'would be more 1ikélihood that it wouidlcccur as

an oil pool, I. would th;nk, if the pgdl were prod&céd'én a unit

bel ow thab.‘
Q How would this be true, Mr., Hackney, when you said you

might produce 1400 barrels of liquid per day as a gas pool, but

A Of course,-oh prééent development theve.. I'm talking
about if you weht‘ih and drilléd it up on L0 acres. |
Q' wou1d.ﬁumb1e dévéIOp th}s'unit on 40 acfe spacing if the
’A VWe'd be, I think, very,réluctant to becausg, one thing,
if the pool ﬁere produced on unit allowable basls on Lo acre
deveIOpmeht, we feel that would result in excessive rates of wi th-
drawal from tha.vqservoiv and 1it,. of course, as a slide issue‘there4
1t could probably\cause.the installatinn of this édditional separ-

ation equipment to wprove liquld recovery, it vould probably
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Cause that ko pe leQc i

UMGCunOMLCQI.

& Bug the likelihoos of “Xcessive rites of withdrawal,
considering now only the three wells that are Complcted ip the-
uool at the prosent Lime, tne Likellhoog of

eXxcecssive withdrawals
lcducino the ul tivnte recovery fion this pool thep

ety mope 1ike_
lihood of ¢hig vith the

pool clasgir Pled as g €838 pool than g4 an
011l pool?

A Well, that depends, or

COurse

on how the operatop would
produce it, thinanb on g 5as bool type classificatidn that 14

might be.produced MOre on a ynig bagis,

In other 1ovds tha t
= you wbuld produce the reservoir riuig from the wells where you
¢ould get the nibkest ultimate v

ecovery as Compared bo’producing
it on an ind1V1aual vell baSlS

2 Thls is a untt thouah9

i A Yeg,
Q@ With Cne OpéPétor of the entirevunit?
A Yes; |

Q Do you feel, jip, Hackney, that one we1l in this pool will

‘ . . drain 160'acres r

€gardless of miutheh the pool

is classirieqg as
AN 01l poel or gag pool?

AT have 5o tﬂchnlcal evidence

that one well can drain
160; however I ‘have - conversely, R Lave nene ‘that would
1ndicate chat it coulg not,

hicn

- : approaches that or 4 gas, or aeiuallj is that or & 583 af; these _
i _ T e———— T

l .

, _

| N N . -

l

|
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conditions. I mean 1t should drain 160 as feasibly ay any other
gas pocl doveloped on 160, That is, of course, depending on
different other factors that might -be involved.

Q@ Does the viscosity of the liquid in this pool compare
with the viscosity of liquids in the ordinary type of a gas pool
at reservoir conditions? - |

A For their particular type pool, T belleve that it does.'
Of course, when you get in the range of the critical, the me thods
,for calculatlng visoosities more or less break down, since you
are in this range where you canlt distingulsh between liquids
an& gases. Usihg a chart that I had available, I'1l1l have to
£ind my refersnce: here, published in a pa@phlet by Dr. Katz;‘
;é origipél’peservoir condltions viscositj would have been,v
regarding the chart, ,085 ceﬁﬁerpoisea as compared to the?liB
that ﬂeﬂmé#sured.- of co@hsa;_thatfs in the range of the .113.
itls cléser to that than -= | |

Q ;- 118, isntt it?

A Yes, .118f Itts closer to that than.itils @ny oil
viacosity that we- know of, |

'Q On your hxhibit Number 8ix where you had the. blaok color
deacription for the fluids, this igkbelqw the bubble point and
yet it 1s still a single phase. How is that eXplalhéd?

A Apparently, right when you dreop below thia critical pres-

sure, .of course, either the liquid bregks_put ofﬁ;hg gss or the

32

gas breaks out of the liquid, it is In very small either dropléts

DEARNLEY - MEIER & ASSOCIATES
GEHNERAL Law REPORTERS
ALBUQUERQUE., NEW MEXICO
Phone CHapel 3-6691




33

separate out, Being near the oritical there is very little dif-

1t goes to two phASe, are these in volumes or what?

3280 to 3260, and that color change was noted after it sat there

a while, You could notice two phases after they had time to -

ference in density between your gas and liquid<phases aince.&ou'
QroAupproﬁching'the point at which you can't distinguish the
§w§; and that would cause this difficult Beﬁ@ratlon problem,
- Q So it may actually be in two phasés buﬁ,withbut sgp#?ation?
!A.”Yes. | |

Q Noﬁ, thegé,percents of liquid and gas that-are given after

A' They are apbroximatelyfin volumea; This particular cell,
we arentt>set up tbvmeasure accurately the percent liquid or
gaé;’ It was just more or less a guess they had?' it was roughly
65 pefgéhtkliquid-and 35 percent gas énré vblume} | |

Q By volume? |

A Yes, Basis. - _

 MR. NUTTER: I belleve thatts all,
" MR. UTZ: I'd like to make & correction.
ﬁﬁ.{NUTTER: Anyone else have ahquéstipn? Mr., Utz.
| CROSS-FXAMIRATION

BY MR, UTZs

- Q@ Mr. Haockney, did you state this was a water drive reservoirfl

- A Yes, insofar as we have been able to determine from

analyzing the past behavior,
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3 You know of»ﬁo cas cap?

A No, sir. It would be very vnmusual if a zas capn or btwo or
an oil rhn, however you want to put i, would be there, hecause
the faclh that this is existing in bthis range, 1t could be an
equilibrium with ancbher phase,.

Q Al of your reservolilr fluid, you believe the gas in ydur

- reservolir 1s in solution?

A It!'s all in one phase, fluid phase.
jQ“;In your dpinioh should veservoirs he classifled as to
the reservoir conditions or well conditions?

A Normslly, I mean just in my judgment, I would bhink they

ought to be classified on reservoir conditions., That is, 1if you

are @alking about’as to whether they,are gas or oil., Of course,
I think you might take into consideration what the Surface'QQn-
ditions are.

Q This is ‘definitely a liquid in'the'reservoir, is iﬁ not?

A vNo,‘sir, I don'b'kﬁéw, I can't{ say that 1t is. T thiﬁk
it's right in the dividihg line between whabfwéuld‘be consjidered
a liquid and what would be considered a gas.

Q Dbid you take botﬁom‘hdb samples? A .Yés, sir.

Q Wﬁat did the bottom hole samples indicate? |

A What ~- ‘ | | | h

Q <-- A liquld with gas . in solution?

A Well, I mean elther 1it!'s a liquid with gas in solution or

1a gas with,liquidé vaporized iptit,,depending on which side on 2
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' sample‘rrom the Number Three well. Thepe were alao surface samples

addition to the regular bottom hole sample,

technical basis which slde of that critical point you are on.

Q The rate when 1t gets tb the surface, you would have more
gas?

A‘ Well, considering when you take out a barrel of this
material the largest percent of it is gas,

Q I believe you did state that it was & single phase in

the reservoir?

A Yes, sir. As faf a8 our laboratory has been able to
detenmine, it is’ in one phase. : o

Q As it 1is prpduced, 1t becémes‘two-phases? :
A Yes, sir. |

Q »What was_your GOR ratio in the bottom hole sample, GOR
and reservolr conditions, would that be the same as the well

head GOB?

A Yes, air it ahould be unless ~you have drawn down your
reservoir presaure in the viciniby of your well bore in producing

1t, and cause some retrograde condensation to occupr in the reser- .

volir,

Q Did you take bottom hole samples from all three of aﬂeae
wells°
© A Lo. It was taken from the Number Two and I believe a

t&ken and re-examined in the case of the thber Two well in

Q Did you at any time during this pecord state what the well
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head GOR!s for each individual w§1l was?

A No. T believe, I don't believe I did. I stated here
that f;r the moat of January the average ratio was, on_Exhibit
Two, was 5026. They were all in thatbrange.

'- Q They are all pretty close to 5000?

A Yes, they are all pretty ciose.

Q With refeféncg to your Exhibit Number Two where you

stated the GOR's on various other pools in this éréh, do youw

'have any 1dea what the range'dr the GOR was on the other pools?

Were there any as high as 5000 to ons? Any wells in the pool as
high as SOOO to one? |
‘ A ‘On the se particular pbols?
Q Yes.

A I cant't state deflnitely right now., I don't recall,

'I remember that some of them down 1n the south part of Lea County

had some higher ratios.“ For 1nstanoe, the Dollarhide which appar-
ently is a sdlution gas drive and wasn!t representative of phese.
Q These are dverage GOR!s that -you hnve:tqken?
A Yes, arithmetic average.'
Q Some would be hjgher, you don!'t know how much higher,
and some would ‘be lower?
A Yes, of course, in the ocass of these showing lqw rat los,

as i»recall, most of all of them had low ratios, There might have.

‘ been-aome variation 1p them,

MR. UTZ: That?s all I have,
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CROSS~-EXAMINATION
BY MR, COOLEY:

Q Mr. Hackney, returning for & moment to your remarks con-
cerning Dr. Weinaung!s paper that you pointed out on your Exhieit
there on the’board I>be11eve you had & constant pressure and a
varying temperabure, didn't you, in your discussion?

A I believe the reference I had to Dr, Weinaug was in the
phase relationship diagram that he andvDr. Bradley actually
determined on this Bene_dum'mlenbr-uger f‘ield.v
’ Q Was that~te determine theﬁphase in fhe féservolfﬁat
reservoif»temperature? - | |

A They did that incldentally. Primarily what they found
ﬁes another‘phenomenon that wasntt related papticulerly to this
problem., | | | |

‘ Q With reference to the particular pool at hand here, the
temperature is always going to remain cons tant?

A Yes, that is right,

'.Q° The varying factor will be the pressure?‘
A That!s correct. |
- Q As you have shown on your Ekbibit Six, as tﬁe preseure
comes down you reach anofher crltioel point, Theeetis no’erltical
pq;nt’with regard to breaaure on that exhibit, is there?
A yeil,_ the oritical point, when you actually reach the

oritical point, I mean you don't reach it unless you happened

Eo be right on this line and as you drop préésure at reservolir
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A |

‘explain what youAmgant by that?

39

-
ot

Wra b is your present neessuro?
A4 In the range of 5000, Uelre --

@ == Do you feel thal you can produce this regardless of

whether 1t is oll or a gas reservolir in such a manner anu preserve

those pPOSSUPGS~£h&t the risk of waste could bo-miﬁimized by a
controlled type of production?

A Yes{‘

Q So as to prevent the»préssuresﬁfvom“falling;peldw;tﬂé
'crigiéql>p;int?

A Yes, T stated we did plan to wateh bthe pressures very

closely and not allow the pressure tO‘dPOp below the 3270 or aﬁ

15—

such pressure which we would begin to lose llquids undeugﬁdund.

VQ 'Now,'ﬁeing a water drive Pesepvoiv-it‘would be possible,
would it ﬁot,‘to produce the pool to dgpletién at a cohétant
ppeséure-if‘tha wlthdrawals weve éxﬁﬁtly:equal to the water en- -
’cpoaghﬁént?' | | |
A Yeé;’ﬁgd;iﬁ Pighﬁ;

Q >You QOuld keey above thlis criticél ﬁressuré in that way?-
A ,ch.» |

Q  You mentionéd some thing about trne reinjection of gas:ih
the event you got ln trouble. Would that mean that you had

already got below the »ressure and ({lashing occurred? Would you

A I think the first thing, 1f there was indication that the

withdrawal rates were, in nse were goling to cause this reservolr
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pressure to drop below this 3270 that then the first thing that

woﬁld happen would be that the production would be pinched back
to try to permit the water drive to keep'up and if it should
‘appear that the‘water drive was so limited that you could have
no substantial or significant productlon rates with the water
drive, then you probably would want to consider putting gas in

the grdund. 

Q Woﬁld this be anAextremely dry type of gasa?

A"Yés, I w@uld-tﬁink in this ocase. It would dépend on -
where ;he_gASHAS‘beingprocessed or not othér than theae'brq-
| éeusing‘faoilitiea.“
Q Would‘this be part of the gas that you were goihg to
sell -~ A ; » o

w- Yes,

A
Q or part'ofvtﬁe’gas that you had contracted to sell?
A fes.  ‘

| Q Do you kfiow, ,or Mr. Brattqh know, Lif this type of arrange-
% ment is possible or has ever been approved by tho queral-Powog -
I R | Comnissiont B |

| | -‘A; To ﬁyvknowledge it's in gas contracts; I donlf know -

| gﬁhethér itts actually, that particulgr provision has beén 1hvoked.
”dur attorneys antl&ipate that there could be some deiay in'being_

able to get the gas back, say, if it had gone into inter-state

commerce,

Q. That!s what I'm getting at, once it!s committed to inter=-
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state commevée under your contract and you hasve a ccnnection
if that contract will not allow you to Qithdraw 16, will they,
without their vermission?

A You will, as T understand 1t, bhave to get an abandonment
’Qf sérviCe certificate or permit; There could be sone delay in
getting that, at least undsr present procedures. I think they
are hét very‘bnompt on'conéider;ng those matters, | |

Q

. How long mightrthatrdelay be;-if you have an% péfsohul
knowledge of-it? | | | |
- A Except what bur‘people have estiméted; it could be up
to twd-years. | |
Qb And in two years it would be well Eoo late to dﬁ anything
about it, couldn't it? ﬁ
- A It could, of course, that's = calculated biaktthnt you
haye:fp take. . Iﬁ othér words, we would produce the pooliupiﬁo“
the date of shut—ip flared thegas to pet ont of thié pfobiem
that you are télking about so that we could have the gas avaiiablé
fér injection lwmmediately and then,. ofrq§uv30, the pool was
spu;-in‘as of Febrvary First to conserve sas while these reseh;v
voir studies>were madé, and Qu»attnmpbed.to dobunulne.what.bype ;
of driQe 'mechgnigﬁ ‘ a We mighﬁ have and ih aAp‘pem-}s now
th;tlwe have a stvong waﬁsr drive and 1Lt Qould be safe bto go
ahead And contract this 283, and pvohﬂhiy thnb this two yoar'

period would nect hurt you in thal caso.

Q If this pool r enalfns clusslfiad a8 an oll pool and gas is
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consequently classified as casing head gas, would it be 1mmedi-
atelybavailable for reinjection or would there be the éimilar
ob jection or delay of getting release from FPC?

A To my knowledge.

Q Is this problem present regardless of the classification
'of'the pool? : ”

A To my knowledge lt is regaraless of whether you havse
éas, well gas or caslng haad gas. |

‘MR, BRATTON: Without persona’l knowledge, that is
my understanding of the advlce.of the Humble Gas attorneys in
Houstoh. That was the reason for the delay 1n disposing of the
Vgas before, if you will recall a meeting was held with the
Commlssion on this very problen approximatelyv6 or 8 months'ﬁgol
»ané tha t was tﬁe reason for the delay up‘to that point waschat-
the Humble attorneys ‘were afrald they would get into that same
situntlon on a temporary type of contract and thsy did not want
to do that until they had a chanae to rully evaluate and study
this reservoir and ses just what 1t was, But, 1n'3hort answer
to your problem, I think that 1s present regardless of how the
pool is classified. ) » '

Q (By Mr.'Cpoley) Could you submit something on the order
of a more cerﬁain conclusiéh.on this legal point, a very informal
letter or anything l;ke'that,as to whether it is, I mean on.
this delay, as to whether it 1is calledfoasing hqu gas oi‘dry

gas?
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MR. BRLTTON: Will be glad to.

Q (By dMr. Cooley) Will you explaln why 3t would nol he
ecbnomically feasible to install this two stage separation in the
event the pool remains classified ag an o0il well?

A Aé an oil pool?

Q As an oil pool?

A Under an oil type allowable, asswiing all your wells

are capable‘bf making the allowable, if you install more .efficient!

séparation equipment you are. actually not per»itited te produce

any more liquids into the tank and also you are actually with-

drawing fewgr barrels of vegervoir fluid than you would be per-
“mitted to withdraw under wore inefficient separation practices,

‘S0 any vay out that you could shoﬁ for making this investrent

would not be on a current basis, you would have to get way on

{ down the”line tu where you were near dep}etioh befbre»you

actually would have any current income to -apply on the pay out

against this equipmcnﬁ.

& Doecs this analysis fall to consider the presence of a
gas-oll patio penalty or limitation? Doesn't tﬁatlaé;umé an
unlimited gas production?

JA I think, I mean, if the pool<ciéssifibation Qere cor-

inued as oll, 1in my judgment 1t appears that there wbuld be

Justification for asking for a higher pehalty ratlo than the

2000 to one, say, in the range of 6000 to one which would repre-. .

sent a solution ratio on ap oill type fluid,
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Q2 If you assume for the momeni that no relief is granted

in that respech, then it would be again to your advantage to
install the two stage scparation to decrease your gas-oil ratio?

A. Oh, yes, T think that would ve true, As I say, T would

see no reason why the 2000 Lo one ratio would apply in that case,

though .
| MR, COOLEY: Thank you. That's all the questions i
have. | |
MR, PORTER: Does anyone else have a question? Mr,
Fisher,

| CRoss-LxAMiNATIdN
BY MR. FISHER: |
’Q Mr. Hackney, I'juStvtook it frbm‘your:testimony, do youJ
know what your critical voint is?
 A‘;No,Vsir. I attempted to make clear at least in my judg-
ment, I‘can'érsay whether this Four Lakes fluld is here, here or

right on the line, but all indications we have is that it's very

close to this technical dividing line between what is a gés‘and

what 1§ a --
Q -~ Do you bhink you are on‘thc—Singlq phase gas side
of the line, is that right? |
A T think thet welve very near the iine.' I can't say which

side of the line we are on. Actvally, it would be very difficult

to determine any significanbt change of property, say, from five

.degrees on one side to flve degrees on the other side.
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| kind of in a sublime state, is that right?

‘Q If you were on the red side of the line and you decreased
your pressure at a oconstant temperatu?e, then that line coming
out of the critical point would be & dew line?

A Yes. This would represent a dew point line which ¢omes
into the critical point and then rep£§§ents é bubble poiht 1ine
and, of course, at this critical point, your dew.point amd your
bubble point becomes-thé'same thing, You éanft distinguish
whether ybu;have ;- | | o |

Q =- Your liquid then 1is what you might ball; then itls.

A You mean at this, in other words it is probably, I would
call it a fluid in this zone rather than.either a liquid or gas.
MR. FISHER: I have nothing*further.
MR, PORTE8£< Does anyone glga have a question? The
Hitnegs may be excﬁqu. | |
| (Withess ex@ﬁsed,) e
- MR, PORTER: Mr, Runy#n, will you take the stand and
prooeed;with Paragfaph A thpough I?
| MR. KELLAHIN: I would like to make a statement in
connection with this‘pﬁaée of the case. Jason Kellahin of Kellahin
and Fox; Santa Fe; reﬁrasenting fhillips Petroleuﬁ Company. As
the testimony shows, Phillips owns in excess of”30 éercent of
the interest in this pool and Humble ié the operator. Phillips

sees the-position that has been presented and urges the Commission

to adopt the -position presented by Humble 0il and Refining Company.
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MR. PORTER: Does anyone else have anything further to

B say concerning Paragraph J of this case? Mr. Payne, will you

proceed?
| JOHN W. RUNYAN

a witness; having been first duly sworn, test;ried as fo;lows:

i | bIRECT EXAMIRATION.

BY MR. PAYNE: |

Q wduld you state your name and'pogition, please?

A John W. Runyan, Geologist for the 0il Conservation Commission.

Q In your capacity as geologist for the 01l Cohsérvatioh47<_
Gommiasiqn have you had ;ﬁ opp;rtunity to make a study concerning
“the cregtion of_hew pqols and the extég;ion'bf_existing poolg in
Lea,:Eddeand R;osevelt Counties, New Mexico?

A Yes, sir, I have.

Q What is your pecommendaﬁion'é§ncerning the creation of
the new oii pool fof Dévonian production, designated as the

ickinson-Devoniaanool?

A Yés. I recommend that the new péol be oreated and ocalled
thé_Diokinpon-pevonian‘ané this 1s due to the discovery of
-Gulf 011 Forpor#tibn’o. L..Cryaf Number One well located in Unit N,
‘Sedtion 3L, Township 10 éouth, Range’36 East, completed in the
Devoniaﬁ on the.S/S/IQSB and top of perforation is 12315 feet,

Q What do.géu recommend as éhe vertical limits? |

A The Devonian formation,

Q The horizontal limits?
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a new oll pobl for Queen production, designated as the East

of Sectioh41h, Township 19 South, Range 28 East, completed in

A The horizontal limits will be the southwest quarter of

Section 3.

Q What are your recommendations concerning the creation of

M1llman-Queen Pool?
A I recommend a new pool be created, called the East Millman;
Queen: Pool, due to the discovery of the Miller Brotherts 0{l

Company Western Devalopment Number Ohe«wéll located in Unit J

the Queen, in April the 11th, 1958, and the depth to the éag;ng
shoe is 1760. It's an open hoie éompletioh.

Q What do yeu recommend as the vertical limits?

A The Queen formatiop.‘
Horizontal f;mits?

The southeast quarter of Section 1).

o » o

Whit are your recommendations cbncerning thé cfeation of
a new‘bll pool for Bone Springs prédﬁction, designated as the
South ?aéﬁum-Bong Springs Pool? | |

A I recommend that a new pool be éreatgd called the South
Vacuum-Bone Springs Pool and this is due to.the disodyér}'of
Sinclair 01l and Gas, State Lea 403, Well Number One, located
intUnith of Sécﬁ}on 22, Township 18 Souéh, Range 35 East,
completed April the 23rd, 1958, top of the perforation, 8504
feet, | |

Q What do you reoomménd a3 the verticsl amd hbrizontal'

Neanre o MIDIIR G Asouniaales
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linits?

A T recommend that the vertical limits be the Bone Spriugs
formation and the tfiurizontal the northwest guarter of Sechkion 22,
@ VWhat are your recommendations concerning changing the

‘péol limits of the Artesia Pool to the Queen, Grayburg, and San

Andres?

A I recommend that the vertical 1limites of the Artesia Fool

belqhanged to include the Queen forra tion, which will then make

it_tﬁé Queen, Grayburg} and San Andres formation.

Q You are nct recommending that the horizontal limits be

Ghanged? T 4 Ho.

Q wpat are your recommendations concerning the extension
of theiJélmat Fool?
| -A I recommend that this pooi be‘extended asAadvertised‘due
to four wells;dapgble of prodﬁcing from this pool.

Q What are your recoimendations concerning the extension

of the Jusbis Pool?

A I recommend that this pcol be created as advertised due
to one well vécently completed and capable of producing from this
pool.,

'@ ‘What are your recommendations concerning the extension

‘of the Justis-Fusselman Pool?

A 1 recommend that this pool be extended as‘aGVePtised due

to one well being capable of producing from the pool.

Q- What are your recommchdations concerning the cxtension
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-of ﬁhe Milnesand-Pennsylvanian Pool?

A I recommend that this pool be extended as advertised due
to two wolls-éapable of producing from thls pool and also an
unadvertised portion being the nértheast quarter of Section 1k,
Township 8 Soﬁth, Rangé 3i} East,

Q What are your recommenda tions Qoncerning the extenslion
of - the Vandagriff-Keyes Gaa Pool? | |

A I recommend that this pool be- ‘extonded - as advertisod due-
to two weLLs caanLC‘ﬁprrﬂduclnz from this pool,

Q Mr. Runyan, have you prepared exhiblits substantlating
your recommendations? |

A Yes, T have and I wlsh bo submit Exhiblts A through C and
E through I- to the Commission.

© MR. PORTER: I move that the exnibits be received in
evidence in Case 1480. w1thoﬁt objection the exibits will be

reeeIVed

(wheneupﬂn.hxhibits A thpough C and E through I were received
in evidence ) _ A ‘
MR, PORTER Anyone have a question of Mr. ﬁunyan?
‘MR, NUTTER: I have, |
MR.VPORTER: 'Mr.'Nutter.
CROSS~EXAMINATION
BY NR NUTTER:
Q Would you aXplaln the need for the extension of the

|-vertical 1limits in the Anteaia Pool to include the Grayburg
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'proddqigg formations for this pool? =~ =~ A Yes, sir. . 1

to make in this case? We'll take the case under advisement,

formation?

A Actually, this varticular psol being discovered back. in
the labte 1920's and there is found to be several wells which are
open into the Queen formaiion which are completed as open hole and
so, dué‘t¢fthssé'wells, we wish to extend'the'vertical limits fo“‘
tnclude the Queen siﬁce they are opehed into the Queen formabidﬁ.

Q Ahé these old-wells? A ‘Yes;

Q " So for many years the Queen forma tion has been one of the

'MR. NUTTER: Thank you.
MR. PORTER: Any further questions of the wltness?
You may be excused. » d

(Witness excused.)’

MR. PORTNR: Does.anyoﬁe have any further statements
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STATE OF NIW MEXICO

COUNTY OF BERNALILLO
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I, ADA DEARNLEY Court Reporter, do hereby. certlfy that the

‘foreg01ng and attached transcrlpt of proceedings before the New
Mexico 01l Conservation Commission, Santa Fe, New Mexico, is a
- true and correct racord to the oest(f Wy knowledge, Sklll aind
“abillty ‘

h WoWad 41
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Notary Fublic - //

My Commission Expirest
June 19,11959

INiglfNPSQ WHFREOP I have afflyed mv han& and Hotarlal seal : :
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No. 20-58
DOCKET: REGULAR HEARING JULY 16, 1958

- 011 Conservation Commission 9 a.m. Mabry Hall, State Capitol, Santa Fe, NM

ALLOWABLE:

CASE 1276

CASE 1325

CASE 1384:

CASE 1480

(1) Consideration of the oil allowable for August, 1958.

(2) Consideration of the allowable production of gas for
August, 1958, from six prorated pools in Lea County,
New Mexico; also consideération of the allowable
production of gas from seven prorated pools in San Juan
and Rio Arriba Counties, New Mexico, for August, 1958,

NEW CASES

In the matter of the hearing ordered to be called by Order

No. R-1031 to permit Amerada Petroleun Corporation and other
interested operators to appear and show cause why 320-acre
spacing and the Special Ruies and Regulations for the Bagley-
Lower Pennsylvanian Gas Pool in Lea County,; New Mexico, as set

-forth in Order R-1031 should be continued in effect beyond

August 31 1958.

In the matter of the hearlng ordered to be called by Order No.
R-1091 to permit Amerada Petroleum Corporation and cther
interested operators to appear and show cause why 320-acre
spacing and the Special Rules and Regulations for the Bagley-
Upper Pennsylvanian Gas Pool in Lea County, New Mexico, as
set forth in Order R-1091 should be continued in effect
beyond August 31, 1958

In the matter of the hearing ordered to be called by Order No.
R~1136 to permit Amerada Petroleum Corporation to appear and
present additional evidence as to the proper designation of
the oil producing intervals in its State BTO No. 1 Well
located 990 feet from the South ‘line and 2310 feet from the

"East line of Section 34, Township 11 South, Range 33 East,

in the Bagley-Pennsylvanian area of Lea County, New Mexico,
and to show cause why the above-described well should be
permitted to continue to produce as a dual completion.

—

Scutheastern New Mexico nomenclature case calling for an order
for the creation of new pools and the extension and reclassi-
fication of existing pools in Lea Eddy and Roosevelt Counties,
New Mexico.

(a) Create a new oilvpool for Devonian production, designated
as the Dickinson-Devonian Pool, and described as:

TOWNSHIP 10 SOUTH, RANGE 36 EAST, NMPM
Séctionf34: Sw/4

(b) Create a new o0il pool for Queen production, designated

as the East Millman-Queen Pool, and described as:

TOWNSHIP 19 SOUTH,. RANGE 28 EAbT NMPM
Section 14: SEVZf
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(c)

designated as the South Vacuum-Bone Springs Pool, and desciib-

~

Create a new oil pool for Bone Springs production,

ed as:

(d)

TOWNSHIP 18 SOUTH, RANGE 35 EAST; NMPM
Section 22 NW/4

Change the pool limits of the Artesia Pool to Queen,

Grayburg, and San Andres.

(e)

()

&)

(h)

(1)

(3)

Extend the Jalmat Pool to include
TOWNSHIP 22 SOUTH RANGE 35 EAST NMPM

AG n‘--if\n Tlf ¥ }Tﬂf‘ e

‘isection 11: NW/4 & W/2 NE/4

Extend the Justis Pool to include:

TOWNSHIP 25 SOUTH, RANGE 37 EAST, NMPM
dection 13: NE/4

Extend the Juétis—Fuéseiman Pool to include:

TOWNSHIP 25 SOUTH, RANGE 37 EAST, NMPM'
Section 24: sfh

Extend the Milnesand-Pennsylvanian Pool, to include:

TOWNSHIP 8 SOUTH, RANGE 34 EAST NMPM
Section IZ SE/4

Extend the Vandagriff-.i{eyes Gas Pool'to include:

TOWNSHIP 16 SQUTH, RANGE 28 EAST, NMPM

Section 33:  BE/4
Section 34;: SW/4

TOWNSHIP 17 SOUTH, RANGE 28 EAST NMPM
Section Y. ERA NE74 \

To consider the reclassification of the Four: Lakes-

Devonian Pool, from an oil pool to a gas pool upon the .

application of Humble 0il & Refining Company.

horizontal limits of said pool are as follows:

. TOWNSHIP 11 SOUTH, RANGE 34 EAST, NMPM

Section 35: Sk/4 1

TOWNSHIP 12 SOUTH, RANGE 34 EAST, NMPM
Section I: NW/4

Section 2: NE/4

“The present
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CASE 1481; Northwestern New Mexico nomenclature case calling for an order
for the extension of existing pools in Rio Arriba and San
Juan Counties, New Mexico.

(a) Extend the Aztec-Pictured Cliffs Pool to include:

TOWNSHIP 28 NORTH, RANGE 8 WEST NMPM

Section 15; ‘W74' _ : .
7 -Section 16: . 8/2 : . '
‘Section '17: S/2
) TOWNSHIP 29 NORTH, RANGE 10 WEST VMPM
”Sbct1on I A11
TOWNSHIP 30 NORTH, RANGE 10 WEST NMPM
Secfion 21 SWﬁ(
Section 28: NW/4

_  TOWNSHIP 30 NORTH, RANGE 12 WEST NMPM
- Section 1: ‘NW74 »

(b) Extend the South B1anco-Pictured Cliffs Pbol to 1nc1ude

_ TOWNSHIP 24 NORTH RANGE 4 WEST NMPM
S*bfion 8 SE74' g

-‘f(c) Extend the Blanco-uesaverde Pool to inciudei

TOWNSHIP 27 NORTH, RANGE 8 WEST NMPM

Section & A11
Section 17: "All
Section 18: -~ E/2
Section 28:- . All-
_Section 31:  E/2
Section 32: N/2

TOWNSHIP 32 NORTH, RANGE 13 WEST, NMPM
Section 35: N/2 -

(d) Extend the Bisti-Lower Gallup 0Oil Pool to include:

TOWNSHIP 26 NORTH, RANGE 13 WEST, NMPM
Sectlion 1¥: 572 -
Section 19: NE/4

TOWNSHIP 26 NORTH RANGE 14 WEST NMPM
"SéCfIbn I3 E SE/I’

" (e) Extend the Horseshoe-Gallup 0il Pool to include:

TOWNSHIP 31 NORTH, RANGE 16 WEST, NMPM
Section 33 SEfI SW/4, S/2°SE/4°

Section 34: = SW/4 sW/4
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(£) »Extend the Otero-Gallup 0il Pool to include:

TOWNSHIP 25 NORTH, RANGE 5 WEST NMPM
Section 32 SE/I ,

(g) Extend the Verde-Gallup 011 Pbol to 1nclude

TOWNSHIP 30 NORTH, RANGE 15 WEST NMPM

é B Séction 6: : SE/4
TOWNSHIP 31 NORTH, RANGE 15 WEST NMPM
Section 33: SW74

‘Section 34:- NW /4

CONTINUED CASES -

CASE 1451 : Application of Amerada Petroleum Corporation for a non-

: standard -gas proration unit. Applicant, in the abpve-
‘styled cause, seeks an order establishing a 280-acre non-
standard gas proration unit in the Justis Gas Pool consisting
of the W/2 SW/4 Section 24, NW/4 and SW/4 NE/4 of Section 25,
all in Township 25 South, Range 37 East, Lea County, New
Mexico, said unit to be. dedlcated to the applicant's proposed
well to be drilled 1n the NE/4 NW/4 of said Section 25.

CASE*1473: Southeastern New Mex1co Nomenclature case.

1), To reconsider the de81gnat1on and limits of the South v
‘Sawyer-San Andres Pool.




Case No. /% ¢/ Nomenclature Adv. for July

In the matter of the application of the 0il Conservation
Commission of New Mexico upon its own motion for an order for
the creation and extension of existing pools in Lea, Eddy, and
Roosevelt Counties, New Mexico, &and giving notice to 8ll -persons .
\md.pabiesmnsbed“tn-%e MM’M&W
W"ﬁﬁﬁ“é‘“ w“hv %&WMMMM

(a) Create a new pool in Lea County, New Mexico, classified
as an oil pool for Devonian production, designated as the Dickinson-
Devonian Pool, and described as:

Twp. 10 South, Range 36 East, (3
T Sd/L Section 34 : a . ‘
’ et e c. V

(b) Create a new. pool in Eddy County, New Mexico, classified
as an oil pool for Queen production, designated as the East Millman
Queen Pool, and described as:

» Sout '
SE;L Section 1, O /
’ 8 suciOUET, Sto. '\
(c) Create a new’ pool in Lea County, New Mexico,.classified

as an oil pool for Bone Springs production, designated as the
South Vacuum-Bone Springs Pool, and described-zs:

Twp, 18 South, Reuge 35 East | ,
NW/4 Section 22 ’ ﬁ /Lﬁ

~and. such other', ete,

(d) Change the pool limits of the Artesia Pool in Eddy 0/-{ ,
County, New Mexico, to Queen, Grayburg, and San Andres. :

(e) Extend the Jalmat Pool boundary in Lea County, New
Mexico, to include thereins :

th, Range East, (

NE 4 Section 10
w/z, & M/2 NE/ Section 11

,..—and—_—oueh“obher,»otql
(£) Extend the Justis Pool boundary in Lea County, New

Mexico, to" include thersin: . 1
Twp. 25 South, Range 37 East, \
NE// Section 13 ' \

and -such “other; 81ey "~ -



and—éueb—othar7»§tﬁ:m,mqW

(2) Extégld the Justis-Fusselman Po
County, New Mexico, to include therein:

Twp, 2; South, Range 37 Fagt,
’ . SW/4 Ssction 24 o '
Cae M’Mx** 7 ‘

-(h) Extend t
in Roosevelt County, New Mexico,

(1) Extend the Vandagriff-Ke
Eddy County,

ad such-vther;ete; e .. '

‘ v/‘lﬁ—/b"?é?//l/’?»fc{?* /L./L—/Z»Z{i.g,,i_,\) —

0l boundary in Lea

he Milnesand-Pennsylvanian pool boundary
to ir;qlude,thgreizzz!‘ o

Twp, 8 South, Rangs 3 East,
SE/4, Section 14 i

yes.:Gas Pool boundary in
New Mexico, to include therein: :

Twp. 16 South, Range 28 Fast, < i
SE//, Section 33 , _
SW/L Section 34 ;

Tupa 17 South, Rapge 28 Fast, 0 YA
' NE4_Section4 SRR _

Township 11 South, Range 34 East
" Section 35.:

SE/4

Townsh‘ip 12 South, Pfémge 34 East

-Secti 1. NW/4 )
Section 2; NO/4.

Section 2.




Case 1480: (A) Creation of a new pool

Disc, Well-Gulf 01l Corp.-0., L. Cryer /A in Unit N, Sec.34-10-36
Comp, in Devonian 5/5/58, Top Perf ,512,315" _

Count roa
y —£84 “DIcKifiBon-Devonian

rownsHip. .10 South pange.. 36 East, _ . . NEW MEXICQ PRINCIPAL MERIDIAN

i ' % o] _ qr ——a— A6

_M,_ngmlg.tﬂ;,}Lgllhggpgblg.gi_pmducing. ‘ —

w‘&m_mmmL_w%“




Cese 1480t (B) Creation of a new pool
Disc, Well-tiller Brothers 0il Co.-Western Development # in Unit J,

of Sec, 14-19-28 Comp. in Queen 4/11/58., INEXKNXX Depth to Csg, Shoe 1760?
County EDDY Pow 1 EAST MILLMAN-QUEEN

townsHIP.. ... 19 South pange__28._ .. East . NEW MEXICO PRINCIPAL _MERIDIAN

4+ . |4 3

—4— ¢ i ' i
J.i —*—i& T ) T

4 & i IEER
- .
”- o ‘ ——1— ' 5 I A A

_&mas__m.&gmplnt&d_ wells capable of producing. . . ... |
Miller Brothers 0i] Co,-Western Development #2 in Unit O, of Sec. 14~19-28

mmmmﬂwuum&_

_mmmhgl_bonnd@mlm;in_&m_szsmﬁm I




Case 1480: (C) C_rp_ation of a new pool

Disc, Well-Sinclair Oil & Gas Co.-State lea 403 /A in Unit D, of Sec., 22-
. Twp. 18 South, Renge 35 East, Comp in Rerne Springs 4/23/58, Top Perf. 85041,
County LEA Poo 1 _SQUTH VACUUM-BONE SPRINGS

TOWNSHIP .18 . South

RANGE._ 35 Fast ____ __ NEW MEXICO PRINCIPAL MERIDIAN

+- + $- 4
R e e R : ®

do a0 a8 27 I —%
Purpose: One completed well capeble of producing.




Case 1480: (E) Eﬁ(tension of an existing pool

County LEA Poo|_ JALMAT

& 9’ j&é? ¢ 74264-&:14 /64}.»{4—7/

TOWNBHIP ... 22  _ _South pange.._ 35... East ___  NEW MEXICQO PRINCIPAL MERIDIAN

!

N

Purpose: Four completed wells capable of _producing

— Dddvn, Drilling Co.-Phillips State #1 in Unit B, of Sec.. 10-22-35, .

Comp. in Yates 4/27/58. Top Perf. 3973t,
British Zmerican Uil Prod, _ %WMET’TW%-BS,
—  "Comp in Yates 5/21/58, Top Perf, 38821,
Eh‘itish American 0il Prod, Co.-Hall State F #11 in Unit G, of Sec. 11-22-35,
Comp. in Yates 6/12/58.  Top Perf. 38767,

Comp. in Yates 6/23/58. Top Perf. 387,4'.

Pool Boundary Colored in Red; =
--Proposed Extension Colored ir Creen: NE/4 of Section 10

NW/4 & W/2 NE/4 of Section 11

Secs—13-22-35,




Case 1480: (F) Extension of an existing Fool

County LEA Pool JUSTIS

DISMISS: Possibly oil well in gas pool with no provision for oil.

TownsHIp. ... 25 .. South panae_37 _ East . . NEW MEXICO PRINCIPAL MgRIDIAN
¥\ , 3 g
4 9 1p 3 B NS

Purmsex One completed well capable of producing

_____mm__rl_s_gn B-13.# in Unit G, of Sec. 13—25-37. e
Comp. in Glorieta 5/1/58. Top Perf, 4960°'.

Pool boundary colored in Reds
Proposed Extension eclored in Green$ NE/, of Section 13




Case 1480: (G) Extension of an existing pool

County : LEA

PO | JUSTIS-FUSSELVAN

7-8 Fusselman

TOWNSBHIP - ...

25 . South RANGE__B?EG“, e NEW _MEXICQ PRINCIPAL MeQIDIAN

+ -1 4 3 -
4 . I ‘ ;
R A
b IR
%0 —99- — 8- —-ar—-fj
* T * T ! 3’

_Purpose:

“‘One

Amerada Pet Corp.-—Ida Wimberley #3 in Unit L, of Sec. 24-25=37,

Comp. in Fusselman 5/7/58, Top Perf, 69601,

_I;ool Boundary Colored in Red:

Proposed Extension colored in Green: SW/4 of Séction 24




Case 1480: (H) Exiension of an existing pool
PART OF TELS UNADVERTISED

"~ County RGOSEVELT Poo | MJLRESAND-PENNSYLVANT AN

9-10 Pennsylvanien

townsHip. .8 . South pange. 34  East, . NEW MEXICQ PRINCIPAL MERIDIAN
11 3 3
3 ‘* # :r e =g B

Pux;pose. Two completed wells capable of produCing e

Lario 0il & Gas Co.-Federsl A #1 in Unit J, of Sec. 14-8—-34
Comp. in Pennsylvanian 4/30/58 Top Perf. 9270
—_ﬁﬁkﬂVEﬁTISEﬁ'_ Tario- 01y & %ﬁfi’m WOf‘SB‘C"‘]‘JFE—BL,
mummaninn_Mﬁﬁ&J@ Perf. 92501, -
--Eool—BoundargL.Colomd_in_BenL ,
_Proposed Extension Colored in Green:  SE// of Section 14
UNADVERTISED: NE// of Sectdon 14




Case 1480: (¥)I/Extension of an existihg pool

County EDDY Poo | VANDAGRIFF-KEYES GAS

TownsHip.. . 16 South Range._ 28 East

.. NEW MEXICO PRINCIPAL MERIDIAN

NN EFUN NN SN AT N
A et % A
775 AR

Rurpnsu*luo completed wells capable of. producing

Kinkeid & Watson Drig. €o.-So, Union Fed. #2 in Unit M, of__-ge_g_.,34-16-2,

Comp. in Quesn 3/15/57, Top "perf 13961,
—’—ﬁnhidﬂ&"nttson—Brig,_—_Go——Aztec o= ~State—#—in Seei—33=16=28,

—Hntt—Pyof
- Comp, in Queen 5/2/58, Degth to Csg. Shoe 1400'

-Pccrfmdary—aﬂmd-irﬁea‘z -

“Proposed Exténsion Colorad in Green: SE/I. of Section 33




Case 1480: (I) Extension of an existing pool

County Eddy P00 | VANDAGRIFF-KEYES GAS

townsHie ... A7

South, panoe..28.  _ZBest, __. . . NEW MEXICO PRINCIPAL MERIDIAN

R B S - x TITIirIT

Purpose: - Contiguous-to—lownship-ﬂlé-- South, Bange 28 East~. ..

Pool Boundary Colored in Red:

‘Proposed Extension Colored irn Green:  NE/4 of Section 4




Cuse 146Ct (J) Reclaseiffcetion cf an sxisting pool

County

LicA

TOWNSHIP_. .. 11, South

RANGE -_34____ Fast

Poo). FCUR LAKES-DEVCNIAN

ez NEW_MEXICO PRINCIPAL MgRIDIAN

—3

e
W
uF 1

e ;fﬁ_-_* R et S >
= & : 4 —ap— % S
A A

Purpoges To oonsider the reclaasification of the Four Lakes-Devomian

_Poel, Lea County, Few Mexico, from an oil nool to & gae poel..

The present horizontsl fimits of sefd pool are as followss

[3)

Shctuur35{

g




Cugo 14803 (J) Reolussification of an existing pool

County

TOWNSBHIP - . 2

_South, panpe. 34 _ Eost

Poo ) FOUR LAKES~DEVONIAN

.....NEW MEXICO PRINCIPAL 'MERIDIAN

J + -4 : ‘ S :
RSN E R ‘ N
* e * Bl

A a2 % *‘i‘*j T
THEH T

_Purposes  To gonsider the rsclsssification of the Four Lakes-Devoniam

Pool, les County, New Mexico, from an oil pcol to & gas pool,

The Present horizontael limits of aaid'pool are as fqllauas

- Sectica 1t  WW/4
tectios 21 §F/4

», F.




—— —— — —— — —— —

Phittips 27

b e ——— — e —— e — — — —

Humbie 26

R - 34 - E

State

x
A

i

- Humble

Humble

Humble

25

sxetty 36

T-l-5 ot
Store | 5‘!0);4 : Slcre
R.Nix | Relph Nix 3 Phillips -2 Humble I
‘ . 5 } . 3 ,
{ T-12-5 0t ¢
I e’
1
F}ufhérh Pet. Exp!
I
l —~
| | |
i g l
Stare / ‘State |-
Southern Pet. Expl. 10 Southern Pe?. Expl.l Porter i Sunray ‘Dangmdel /Z\mer-!2
: ) . l | ~ ado
H ’ l
|..__*-?__ —————————— _J I
{— “Humble Fenrose ' '
) .
, | ¢ s |-
Srate Srare | __ State ___L_______‘
— LEGEND — BASE MAP
South Four Lakes Unit Outline OF THE :
'Y »?ennsylvonian Completion SOUTH FOUR LAKES UN{T AREA
® Oevonion Completion

Horizontal Limit

s ~Four Lakes

Devonian Pool

LEA COUNTY, NEW MEXICO

HUMBLE EXHIBIT NO._/_




CHARACTERISTICS OF OTL PRODUCED FROM DEVONIAN POOLS3
IN VICINITY OF
FOUR LAKES DEVONIAN POOL

01l Gravity Gas-011 Ratio

Pool Name Degrees APL ~ Cubic Feet/Bbl .

- Anderson Ranch 54,0 716

" Bagley 44,4 TST™
Bronco 44,0 108
Caprock, East 43,6 - TST™
Caudill s7.2 399

~ Crossroads 42,6 TSTM .
Crossroads, East 44,6 39

" Crossroads, South 42,2 490
Dean- 54,0 158
Denton 45,0 . 848
Denton, South 51,0 1110
Echols 41,0 70
Echols, East 41.5 488
Echols, North 40,0 3
FOUR LAKES 54,0 5026
Gladiola 47.0 . 129
Hightower 59,5 198
King 46,0 - 1030 -
Knowles 47.3 - 185
Knowles, Sounth 43,8 514
Mescalero 44,0 20
Moore 45,0 34
Sawyer 42,7 . .70
Shoe Bar '57.9 TSTM
Shce Bar, North 60,0 961
SRR : 40,0 52
White Ranch 47.0

26

HUMBLE EXHIBIT No.__ <




PRESSURE
TEMPERATURE
VISCOSITY

RESERVOIR FLUID BEHAVIOR

FOUR LAKES DEVONIAN POOL
. LEA COUNTY, NEW MEXICO

s

Original , . Dew Point
Reservoir = _ or - ,
Conditions . ~ Bubble Point Pressure

!

AR

'0.870 BBL.

FLUID
5113 psig ——  3270psig —
200°F. | 200°F ' ——
O.ti8 cp. , o 0.093cp. .

Surface
mmvonoﬁoa
Conditions

_lllv 1150 CU. FT. GAS

0.184.BBL.
LIQUID

Opsig
T4°F.

HUMBLE EXHIBIT NO.2_




Pool or Field

New Mexico
Caudill
Four Lakes

mem.m
Block 9

ouuopm 2

Cordona H.m.wm

Hutex

ooE.uwamoH« OF mdwmcwm.bom__ FLUID SAMPLE PROPERTIES
: FOR DEVONIAN RESERVOIRS
SOUTHEAST NEW MEXICO AND WEST TEXAS

W.owmuﬁ.mm. from mcu..wmam ;mmumﬁ.,m.ﬂ.ob

Fluid ﬁ.mo_omua% - At Atmospheric Conditions
At Reservoir Conditions Liquid Gravity Gas=011 Ratio Shrinkage
Centipoises Degrees API  Cubic Feet/Bbl. _ Factor
0.273 60.2 | 267 0.767
0.118 . 9.3 6270 0.184
0.460 . 45.2 s6L.-  0.713
0.730 . | 31.4. 1054 0.650
0.536 o 38.5 997 0.653

0.970 44,9 58 . 0.909

" EUMBLE EXEIBIT MO, i




INCREASING PRESSURE

PHASE DIAGRAM FOR A HYDROCARBON MIXTURE"
Frcw.ﬁmbjzo TYPES OF RESERVOIR FLUIDS

—~LEGEND~

" G=Critical Point

| =Unsafurated Oil
2—Saturated. Oil

3-Wet or Dry oow

i ,Nlmm:ooaao Gas. Condensate
« 5~Dew Point Retrograde Gas
 Condensate

REGION

_ —p
INCREASING TEMPERATUR

, HUMBLE EXHIBIT ZO.M.I




COLOR CHANGES IN RESERVOIR FLUID WITH CHANGE IN PRESSURE

FOUR LAKES DEVONIAN POOL
LEA COUNTY, NEW MEXICO

Observations from Visual Cell at Temperature of 200°F.

Pressure | - Color Description - : Phase
5113 psig T Pale Yellow ~ Single
3405 R - o Pale Yellow Single
3330 Slightty Orange. o Single
3280 Orange | ~ single
Black ) Single
i 73.260‘ ’ ' o : ‘fades to ' | oo o ' ES
Red R ' Two - _
(65% Liquid
\35% Gas
3000 ; ’ : Faint Yellow ‘ . Two
' z : (50,% Liquid)
50 % Gas
2000 ' ' Faint Yellow Two
' o ‘ . ) (30%Liquid)
T0%Gas

HUMBLE EXHIBIT NO. &




COMPARISON OF RESERVOIR FLUTD PROPERTIES

BETWEEN FOUR LAKES DEVONIAN POOL AND.A KNOWN: GAS-CONDENSATE SYSTEM

Pool or Field
Location
Present Classification
Reservoir mﬁmwm:Hm"A /_
Original
Umt;wowbd
Reservoixr Temperature:
Reservoir Fluld Critical Temperature
Reservoir Fluid Analysis:
‘Component
Methane
Ethane
- Propane
Iso Butane
Normal Butane
Iso Pentane-
- Noxrmal Pentane
v memumm , -
Heptanes and Heavier

Totals

Four Lakes Devonisn

Lea nocu&%w zwﬂ Mexico Upton Qonuaqu.amxwm

0il

5113 Psig
3270 Psig
204°F

o Molg

56,03
13,16
9.40
1.61
4,33
1.39
1.59
_ 1.55
10,94

100,00

Benedum Ellenburger

Gas

L woom Psig

. 3500 Psig
195°%F -
195°F

M4

54.80
"14,20
© 9,64
1.25
4,29
: HOHN
- 1.87
2.72
10,11

' HUMBLE EXHIBIT NO._



mﬂnmo.ﬂ OF SEPARATION vmbojom Oz _.._oc_o mmoo<mm<

FOUR LAKES DEVONIAN-POOL’
LEA COUNTY, NEW MEXICO

0.184
BBL.
0234
. BBL.
RESERVOIR FLUID
AT
3270 psig
AND
200°F.
0,293
- “BBL..

SINGLE STAGE SEPARATION
AT
0 psig
AND
T4°F.

SINGLE STAGE SEPARATION
AT
€60 psig
AND
T4°F.

' TWO STAGE SEPARATION

. WITH
"STABILIZATION
AT -

700 psig
AND
80°F.

HUMBLE EXHIBIT 'NO. &

RE



