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MR, STAMETS: We will take the next case, 5189,

go
4,

3}‘5 57 - ' : - MR. CARR: Case 5189, Application of Craig

- Folson for an unorthodox oil well location, -Chaves County,

’“ﬁew mexico,
(Whéreupon, a discussion was'héld
VVVVVV off the record,)
» MR, KELLAHiN: Tom Kellahin of Kellahin & Fox,
Santa Fe,'ﬁew Me#ico, appearing on behalf of thé‘Applicdhf;

Craig Folson;.and I have one witness to be sworn,

(Witness sworn.)

 °? CRAIG FOLSON
) called as a witness, having been first duly sworn, was
examined and testified as follows:

DIRECT EXAMINATION

BY MR. KELLAHIN:
Q Would ynu please state your name and occupation,

Mr. Folson?

A My name's Craig Folson, from Dallas, Texas, and
I'm an Attorney and Independent Oil bperator.
Q Are ybu the Applicant in this Case?
A Yes, I am,
MR, KELLAHIN: I apologize to the Examiner for

| the quality of our plat as Exhibit 1; it is difficult to
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- | read, but we have additional Exhibits that will clarify

the nonreadability of that,

MR, KELLAHIN:

3

g i

'3;W_ : - - Q Mr, Félson, would you please refer to Exhibit
| No. 1 and explain‘briefly to thé Examiner what you are
seeking to do by way of-this Application?

A Exhibit 1 is ﬁfplotﬂbf wanshié-la;”31-Eagc in.

Chaves.County, and I intend to reenter an old abandoned

field hoping to find some original 6#1 and some secondary

oil that I feel has not been swept by secondary flood
‘procedures, | )

Ry Q Let's stop right there and refer to what has

r
g

been mdrked'as Exhibit No, 2, and that Qight give us a
little background. Would you please identify this and
explain to the Examiner what informatiorn it contains.

A This is a map of the Ambassador opérated North

Queen Unit No, 1 which i now abandoned ae'bf
about August of '7l, It was given to me by Mr. Don Layton
who is employed. by Anadarko Petroleum who was the
gentlemen who was in charge of all the secondary recovery
procedures in this area.
Q Is my understanding correct that this water-

flood secondary recovery has been completed and that the
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| this time, to my knowledge.

FOLSON-DIRECT CASE 5189
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unit has been abandoned?

A Their unit has been abandoned ahd plugged at »

Q Please :efér‘to what has been marked as Exhibit
No. 3 and identify it. |

A  Exhibit No. 3 is a plot of Section 12, 13 S, 31
E. which shows the aﬁoﬁﬁt“bf’bitféls Ebit"has been :pro-
éuced over the life of these propertiés; Bbﬁh:ptimary(
and secondafy. _ ‘

Q All right., In discussing Exhibit 3, would you
ﬁow refer to Exhibit No. 4, _

A Exhibit 4 shows the southeast quarter specifiéhlr
of Section 12 and I intend to drill a well as clqse,to the
center as possible in the southeast quaiter, once agéin,
to hopefully recover primary oil in place and Qngéﬁpgﬂ
oil that was not swept by secondary cover procedures,

Q At this poiht, for purposes of the unorthodox
well location, is it your desire to dééic;te the northeast
quarter of the southeast gquarter, that 40 acre tract to
this particular well?

A That's correct, and I Qould subsequently like
to form & 40-acre unit, nonstandard unit, which will take

in 10 acres from each of those 40 acres.
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MR, KELLAHIN: 1If the Examiner please, that

Application, or that request for a nonstandard unit is

in the process of being filed and will be final today, |

At this point, for purposes of the unorthodox-well

‘lecation, though, we would dedicate the acreage, the 40-

acre tract, indicated in thé red, and at a subsequent
he#ring;”cdmé E;ék'to ggt the nonstandard --

MR, STAMETS: Mine’is not red.

.MR. KELLAHIN: I'm sorry.

MR, STAMETS: We'll just switch and let me

""red" this one in here, So you will be dedicating the

northeast quarter of the southeast quarter of the Section?
MR, FOLSON: That's cofrect, but I wanted to |
point out to you that we immediately intend to come: back
and form a 40-acre tract composed of 10 acres out of
each of the quarter sections fhere.
MR, STAMETS: All right.
BY MR. KELLAHIN:

Q As they éxist now, Mr, Folsoh, would you identi-
fy for us the location of the injection wells in this
quarter section,

A The injection wells were in the northwest quarter
and in the southeast quarter of the southeast quarter of 12
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Q And where were the two producing wells located?

A In the northeast quarter and the southpest

Q Would you please refer to what has been ‘marked
as Exhibit No. 5 and identify it?

A It is a letter from a Mr. Hollingshead Jr.,vat

kvPennzoil Company, whom I have been working with intcmuch

as Pennzoil owns 40 acres of this proposed drilling site.
Théy request that I form a nons:andard unit whereby: they
wiil designate 10 acres of their 40 acres to the unit for
the well,

Q | So you have a farm-out from Pennzoil for ﬁhe
soﬁtheast quarter of the southeast quarter? |

A That's correct, I have a Verbalyagreemént with
them and they are ready to commit that to writing upon

the formation of the nonstandard unit, I also have a

verbal agreement with the other owners with the exception

of the northwest quarter--I've tried numerous times to

contact this lease owner and ail the mail which I have

been sending certified comes back unanswered, so this
lease owner is jUSt‘unapproachablé.
Q This is the main individual in the pending forced

pooling application?
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! - A Correct.
Q/ Please refer to what has been"ﬁarked as'Applicant4s
-l Exhibit ﬁo.]ﬁ? L | | |
A That's a letter from James Davidson, also at

Pennzoil, which basically states the same thing'as the
letter from Mr, Hollingshead, only it is of4a current

~ date, February llth gfl;his year, stating'thétygbeywauiﬂ‘
once again dedicate iO acres toward this 40 aére»unié,I"A

- desire to form at a subsequeat date,

Q Please refer to what has been marked as Exhibit
No. 72
iy ‘ : A This is a farm-out from the owner of‘the

" e

southwest quarter and the noitheast quartér, John'Crandall,
Trustee, giving mé the rights to drill in that area. |
Q Would you please réfer to what has been marked
as Exhibit No. 87
A Exhibit 8 is a letter from Paul White, who is
a Vice President of Summit Energyjincorporated with his
offices in Artesgia, New Mexico. He originally submitted
this to me as a very viable prospect with very little
risk, with potential of recovering up to 150,000 barrels
per well, With the price of oil being what-it is today,

—| it has a lot more merit than it did a year ago and I feel

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 875014
TEL. {505} 982-0386
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that the potential of recovering 60 to 70 barrels a day

‘is viable and has merit inasmuch 2& Thunderbird 0il of

Midland Texas, has drilled a well exactly on this tYPe““A‘WW'w"

configuyration; one and a quarter miles to the east, and it
has produced in excess of 60 barrels a day since August,

1972, They have subsequently staked three locations to

“the west so they are within a mile of what I desire to do

with the same concept,

Q  You are talking about the Thunaerbird weli in
Section 8 I guess -~ it's off my plat here. _

A It's. the section adJacent to the Sectxon 12 1 |
ingend to drill inm Lea County. This is on the Chaves-
Lea County line. It's called their’85~Yfﬁell,

Q So a similar type project»has been completed and

it has proved successful for Thunderbivd 0il?

A That's correct.
G  Would you plezse refer to what has been marked

as Exhibit No, 9 and identify it?
A Exhibit No. 9 is additional evidence written
by Don Layton, with Anadarko whom I visited with on

numerous occasions as to my ideas in undertaking this

"project. It is his belief also that it does, in fact,

have merit, and with the price of oil being what it is
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given me aid and will help me in the drilling of it

- subsequently,
Q In your opinion, Mr. Folson, will approval of
this Application prevent waste, resuit in the recovery of
‘hydrocarbons that‘other&ise would not be teCoVeréd;'énd
T T notvimpaif;fﬁé'éﬁEféiéffye rights ofléﬁhéfgfr -

A Yes, it will, | | -

MR, KELLAHIN: We move the intro&uction:of

Applicant’s Exhibits Nes. 1 th;ough 9,

MR, STAMETS: Applicant's Exhibits L-through 9

1
At

will be admitted into evidence,

o (Whereupon, Aéplicant’s Exhibits
Nos. 1 through 9 were admitted into
evidence.)

MR, KELLAHIN: That concludes our direct

examination,

CROSS EXAMINATION

BY MR, STAMETS:

Q Mr, Folson, how much acreage dc you now control
and have the rights to, or pending to having the rights
tc in this area?’

A In excess of 320 acres.
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- . he feels that it will be a commercial success and has




FOLSON~CROSS | CASE 5189
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™ Q ; Is this all in Seétion 127 |
A Section 12 snd Section 1, directly north of |
Q‘ The only acreage you don't control ;;“;gé“
Spurckvacregge? ﬁ
A That's correct. ‘ |
) Q It certainly-woﬁld be helpful, Mt.'FdL?éh; if
. you would submit a plat ohtliﬁihg'ﬁﬁe’acreage'Ehitffbu'
do control in this area.
| MR, KELLAHIN: May we submit that to yau by
mail, Mr, Examiner? | |
Ty MR, STAMETS: That will be fine,
MR.NKELLAHiﬁ: We will sﬁpply ycu;wifh’a new plat
MR, STAMETS: Right,
MR, FOLSON: In Section 1 alsc?
MR. STAMETS: Yes, right,
i _Are there any other questions of the Witness?
If not, we'll take’fhe Case undei é8Gisémént andyadjéﬁfﬁ
| the Hesring until 1l:15 P.M, |
- THE NYE ASEORTING Shvice
SAUTA FE, NEW NEXICO 87001
TEL. (505) 982-02386
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STATE OF NEW MEXICO )
) 5 ) ss.
COUNTY OF SANTA FE )

L

BT P &

I, RICHARD I, NYE, Court Reporter, do hereby certify

that the foregoing and attached Tr&ﬁsériptyﬁf'ﬁeafing be- |
fore the New Mexico O0il Coaservation Comniesion was

reported by re, and the siue is a true and correct record

of the said “r°°eed1n88, to the bast of ry &nowledge, o

A

skill dnd’abllity.

R CHARD L. NYEQFbourt R@portar

I do hereby certify that the foregoing is
a complete record of the proceedijlgs in
the Examiner hearing ‘of Case No. 2

t;egr_g_by me on...

New Ilexico 011 Copservation Comnission
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Docket No. 6-74

DOCKET: EXAMINER HEARING - mNEsbAY - MARCH 13, 1974

9 A.M. - OIL CONSERVATION COMMISSION CONFERENCE ROOM,
STA“E LAND OFFICE BUILDING - SANTA FE, NEW MEXICO

A N ¢ SO ey e AT & - D-' R "»
- : Nattaer 5 ._ar:-.a‘_c a—-‘c\aﬁt ST A - - s

Thc following cases will be heard before Richard L. Stamets, Examiner, or Daniel S.

ALLOWABLE: (1) Consideration of the allowable production of gas for
‘April, 1974, from seventeen prorated’ pools in Lea,
Eddy, Roosevelt and Chaves Counties, New Mexico;
(2) Consideration of the allowable production of gas from'
five prorated pools in San Juan, Rio Arriba, and
Sandoval Counties, New Mexico, for April;- 1976.

CASE 5179: Application of "HNG 011’ Company for a unit agreement, ‘Lea’ Coiit
New Moxico. Applicant, in the above-styled’ cause, seeks,ap
for the Dogie Draw Unit Area comprising 5,122 acres, more or less -
of Staté, Federal, and fee lands in Township 26 South Range 36
East, Lea County, New Hexico.

CASE 5180: Application of *Amoco Produetion Compary for a unit’ agreement, ‘Lea
" County, ‘New Mexico. Applicant, in the above—styled cause, seeks
approval of ‘the Rock Lake Unit Area’ comptising 5760 acres, more = .-
‘or less, of State and fee lands in Townsghip- 22 South Range 35 -
East, Lea County, New Mexico.

CASE 5181: Application of Amnco Production Company’for & unit” agreement, Eddy
‘County, ‘New Mexico. Applicant, in” the above-styled ‘cause, Seeks
approval of the Trail Canyon Unit ‘Afea comprising 5758 acres, more
or ‘less, of State, Fedéral and :‘fee- lands in Township 24 Sonth
rRange 23 East, Eddy County, New Mexico.

CASE 5182: Application of Perry R. Bass for compulsory pooling, Eddy County,

, 1 New Mexico. Applicant, in’the above—styled cause, seeks an order

. _ pooling all mineral interests in the Pennsylvanian formation under-
lylng: the W/2 of Section 15,[Township 21 South, Range 27 East, o
'arHaopnr to fhe Birton Flats’ ____d‘ P_rlrlv f‘nnntv' Na‘i.v' Marlnn ‘fo he . .
dedicated to a well to be drilled at a standard location in the w/2
of said Section 15. Also to be congidered will be the cost of
drilling and completing said well and the allocation of such costs,
as well as actual operating costs and charges for supetVision.

Also to be considered is the designation of applicant as operator

of the well and a charge: for risk involved in driliing said well.
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Examiner Hearing - Wednesday - March 13, 1974 " -2e

CASE 5183: Application of Amini 01l Company for an unorthodox oil well
location, Lea County, New Mexico. Applicant, in the above-
_,atyled .cause, seeks, as an exception to the North' Vacuum Abo
Pool rules, authority to drill its’ Pennzoil State Well No. 2
at an unorthodox location for said pool 1780 feet from the
South line and 460 feet from the Hest 1ine.of Section 36,

N

CASE 5184: Application of Mountain States Petroleum Corporation for an
unorthodox. gas well location, Chaves County, New Mexico.
Applicant, An the above-styled cause, seeks, as an ‘exception
to the Buffalo Valley—Pennsylvanian Pool rules, approval for an.
unorthodox gas well location for a well to.be drilled at a
point 990 feet from the South and Hest lines of ‘Section 36
Township 14 South Range 27 East, Chaves County, New. Mexico.

CASE 5185: Application of Rice Engineering & 0 grating,wlnc.\for salt
,Iwater disposal Lea County, New Mexico. Applicant, In: the
dbove—styled cause, seeks- authority to dispose of produced ,
salt water into the. Abo formation n the open-hole and perforated
interval from 8442 feet to 9150 feet in 1its Abo SWD Well No. 2
Jocated in Unit C of Sectiomn 2, Township 17 South, Range 36

Eaat, Lovington Abo Pool, Lea. County, New Mexico.

CASE 5186: Application of Amerada Hess Corporation*for an unorthodox oil
' well. location and  two non—standard oil proration units, Lea County,
New Mexico. Applicant, in the above-styled cause,. seeks, as an
exception to the Bagley Siluro-Devonian Pool rules, the formation
¢_of two}non—standard proration unite in Section 35, Township 11 .
WSouth .Range 33 East, Lea_ County,;New Hexico, the first being a 40-
11 comprising ‘the NW/4 SE/ to. be dedicated to applicant s
State BTD Well No. 2, and the aecondfbeing -an 80-acre unit com-
prising the SE/4 SW/4 and the. SW/4 SE/4 to be dedicated to- applicant's
State BTD Well No. 1, proposed to be drilled at an unorthodox
; _ location for said pool.660 feet from the South:line and 1900 feet:
! from the East line of said Section -35.

t
'
-3
i
¢

- § CASE 5187: Application of Inexco Oil Company for compulsory pooling, Eddy
: County, New Mexico., Applicant, in. the. above~styled cause, seeks an

order PUULLHB ail mlneral iute:es.s~iu -the Pennsylvanien- ‘ﬂrmeticn

underlying Section 17, Township 21 South, Range 26 East, Eddy County,
New Mexico, adjacent to the Catclaw Draw-Morrow Gas Pool, to be
dedicated to a well to be- drilled at.a standard,location for. said
pool. Also to be considered will be the cost of drilling and .
completing said well and the allocation of such costs, as well as
actual operating costs and charges for supervision. Also to be con-

: sidered 13 the designation of applicant as operator of the well and

; a charge for risk involved in drilling said well.
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CASE 5188: Application of Continental 011 Company for downhole commingling,

Lea County;: New Mexico. Applicant, in the above-styled cause, -
seeky uuthority ‘to commingle Drinkard and Blinebry production in
_the wellbore of fts Lockhart B-1 Well No. 8 located in Unit Il of

CASE 5189:

CASE 5190:

CASE 5191:

CASE 5192:

Section' 1, Townahip 22 South, Kange 36 East, l.ed County, New ‘Mexicto:r

Application of Craig. Folson’ for an unorthodox 01l well location,
Chaves uounty, New Mexico. Applicant, in the above—styled cause,
seeks approval for the unorthodox location of a-well proposed to:
be drilled at a point 1340 feet from the South line and 1300 feet
from the East: 1ine of Section 12, Towaship 13 South, Range 31 East,
Caprock—Queen Pool, Chaves County, New Mexico.

Application of Union Oil Company of California for pool creation and
spec¢ial: rules, Lea County, New Mexico. Applicant, -in the above-styled
_cause, seeks the creation of a new Morrow gas pool for its Pipeline

_ Deep.Unit Well No. 1 located in Unit J of Section 17, Township 19

South, Range 34 East, Lea County,kNew Mexico, and for the promulgatio """
of special rules therefor including a provision for 640~acre spacing

Application of Murphy Minerals Corporarion for a waterflood project,
Eddy County, New Mexico. Applicant, “in the above-styled cause, seeks
authority to iinstitute a waterflood pro*ect by the injection of water
through two wells into the Grayburg-San Andres formation on it Gissler
"B" lease in Sections: 11 and 12, Township 17 South, Range 30 East,
Square Lake: Pool Eddy County, New Mexico. . .

In the matter of the application of the Oil Conservation Commission
of New Mexico upon its own motion for the extension of the follow-
ing pools in 'Lea County:

Antelope Ridge—Hnrrow Gas Pool
EK Yates-Seven Rivers-Queen Pool
House-San Andres Pool

Humble City-Atoka Pool

North Shoe Bar-Wolfcamp Pool
Tres Papalotes-Pennsylvanian Pool
Wantz-Granite Wash Pool

(Continued from the February 13 1974 Examiner Hearing)

CASE 5124:

Application of Belco Petroleum Corporation for compulsory pooling and
an unorthodox gas well location, Lea County, New Mexico. Applicant,

in thefabove—stvled cause,: seeks an order pooling all mineral interests
underlying the S/2 of Section 30, Township 20 South, Range "33 East,
South SaltIake—Morrow Gas Pool, Lea County, New Mexico, to be -
dedicated to!a well to be drilled at an unorthodox location 660 feet
from the South 1ine and 1300 feet from the East line of said Seciion
30. Also to be considered will be the cost of drilling and completing
said well and the allocation of such costs, as well as actual operating
costs and charges for supervision. Also to be considered is the desig-
nation of applicant as operator of the well and a charge for rick
involved in drilling said well.
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CASE 5140:

ggontinued from the February 13L_l974 Examiner Hearing)

CASE 4956:

Application of Pierce & Dehlinger for compulsory pooling, Vada—
Pennsylvanian Pool, Lea County, New Mexico. Applicant, in the

“above-styled cause, seeks an order pooling all minéral interests ~

in the Vada-Pennsylvanian Pool underlying the NW/4 of Section

24, Township 9 South, Range 33 East, Lea County, New Mexico, to

be" dedicated to ‘the Ying Resources Sheridan Well No. 1-A located

in UEIE C of gadd Seaedion 24, "Also to be considered 1s designation
of the applicant as operator of the NW/4 of said Section 24 and

the well located thereon, provision for allocation of actual
operating costs and charges for supetrvision, &nd -allocation of costs
for reworking said well including ‘a 2002 charge attributable to any -
non-consenting working interest owner's pro rata share of said
workover costs,-for the risk involved in said workover.

(Reopeneg), ‘(Continued from the February 13, 1974 Emmminer Heetigg_

‘Applic

ton' of Plerce & Dehlinger for ‘a determination’“ffwell costs,
Lea Cotinty,; New Mexico. Applicant, as operator of -the Sheridan -
Well No. 1 located in Unit M of Section 13, Township 9 South, Range
33 East, Lea County, New Mexico, to which. well 1s dedicated the SW/4
of said ‘Section 13, all mineral interests in the Vada—PeUnsylvanian
Pool thereunder having ‘been pooled by Commission Order' No. R-4560,
seeks the determination.of reasonable well costs attributable to
applicant ‘and to King Resources, including, ‘but not limited to, ‘the
costs ‘of reworking and - placing ‘'said "Sheridan Well No. 1 back on
production and attorneys fees in connection therewith. Applicant
further seeks an order assessing, as a charge for ‘the risk involved
in the. reworking of the well, 120Z of the pro rata share of the
reasonable well costs attributable to the working interest of King
Resources.




L. R TRUJILLO

OI1L CONSERVATION COMMISSION oumwc .
STATE OF NEW MEXICO : ALEX J. ARMIO
P. 0. BOX 2088 - SANTA FE e
March 18, 1974 | “AE‘; m'“‘:} ok
| . Re: CASE NO. 5189 ©
" Mr. Tom Kellahin - , ORDER NO R-4750 |
Kellahin & Fox : - Tt i
~--—Attorneys at Law T Applicant:—— SR

_Post Office Box 1769

- Santa FPe, New Mexico Craig Folson

Dear Sir:

Enclosed herewith are two copies of the above-referenced
Commission order recently entered in the subject case.

truly yours

- { @W/Q

A. L. PORTER, Jr.
Secretary-Director

Copy of order also sent to:

Hobbs 0OCC X
Artesia OCC

Aztec OCC

Other
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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 PURPOSE OF CONSIDERING:

CASE NO. 5189
Order No. R-4750 -

APPLICATION OF CRAIG POLSON
FOR AN UNORTHODOX OIL WELL

,fm aAm m: f‘“h\lﬁ‘ﬁ nn"nmv

I -l & e e WP NSNS A A A p

NEW MEXICO.
ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 a.m. on March 13, 1974,
at Santa Fe, New Mexico, before-Examiner Richard L. stauets.

‘'NOW, on this day of March, 1974, the Commission,
a quorum being present, having considered the testimony, the
record, and the recommendations of the Examiner, and being fully
advised in the premises,

FPINDS:

(i) That due public notice having been given as’ reéuired by
law, the Commission has jurisdiction of this- cause and the
subject matter thereof.

(2) That the applicant, Craig Folson, seeks approval for
an unorthodox oil well location at a point 1340 feet from the
South line and 1300 feet from the East line of Section 12,
wanship 13 South, Pange 31 East, NMPM, Caprock-Queen Pool,
Chaves County, New Mexico.

(3) That the NE/4 SE/4 of said Section 12 is to be dedicated
to the well.

(4) That no offset operator objected ‘to the propoaed unor-
thodox location.

(5) That the proposed well is to be drilled in a depleted
abandoned waterflood project.

(6) That a well drilled to the Queen formation at the pro-
posed uanorthodox location may produce oil which would otherwise
not be recovered. _

(7) That approval of the subject application will afford
the applicant the opportunity to produce his just and equitable
share of the oil in the Caprock-Queen Pool, and will otherwise
prevent economic waste and protect correlative rights.




1./R. TRUJILLO, Chairman

| CASE NO. 5189
I Order No. R-4750
o IT IS THEREFORE ORDERED:
o ' (1) That the applicant, Craig Folson, is hereby authorized
e to drill a well at an unorthodox oil well location 1340 feet
Gt from the South line and 1300 feet from the East line of Section

B 12, Township 13 South, Range 31 Eaat, Caprock-Queen Pool, Chaves

o : County, New Mexico. , v
__?f}fk’ (2) That the NE/4 SE/4 of said Section 12 shall be dodid&édﬂ -
T _ to the well. ‘

i” o 3) That jurisdiction of this cause is retained for tho :
; Llemallln e e '*en‘.:’;‘:y'"c" __":uk f;r&hcu nvdava ans +ha t"m-ml n—icn m-}- A-ez "3333:1}-.-;‘.””””"
/:?l;‘ 4 DONE at Santa Fe, New Mexico} on the day and year herein-
LT above designated.
el - | STATE OF NEW MEXICO

SR oy - OIL CONSERVATION COMMISSION

_ ¥~:§

;  %

X J. ARMIJO, M
. N o
A. L. PORTER, JR., Member & Secretary -
SEAL |

i
|

1 Ix/

i

i

i
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SCALE FOR SECHON, § Each side large blue squarés = 20 chains, 80 rods, 1320 feet; orea of square 40 acres.
860 Fr.—1 Inch. Eoch side small red squares = 5 chains, 20 10ds, 330 leel; orea of square 2V4 acres.

N

o

' :

Section 12 lfownship 13 South Range 31 East, N.M.P.M.

Chaves Counfy, New Mexico

— e ——

A ; , - : : . : |

T

SCALE FOR QUARTER SECTION, 1

330 Ir-:

1 Inch.

i

S

Eoch side loige blye squates = 10 chains, 40 rods, 660 leel; area of square 10 acres.

£ach side small 1ed squares =

PRONTO LAND MEASURE 680-330 MAP SHEET

2V chains, 10 1ods, 165 leel; orea of square .625 of 1. ocre.

B _PRONTO LAND MEASURE . .
(opyughl 1950 Jomes Homilton Adau Flint. Michigan

£
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BEFORE EX (AMINIR STAMETS
Oll. CONSERVATICIN CUI savil _SION

Folgen. EXHIBIT NO. . A
CASE NO. _,,J_E_L.————-—
Submitted by S

Hearing Date-_,_(:LM’ZDi— }

PO - _ —— , - _ _; . __ » I -
NW/4SE/4 e |
Spruck Crandall/Folson
H
|
| - ——
' ' ‘proposea'unorthodp&
location ‘ '
' SW/4SE/l SE/4SE/b
I crandall/Folson Folson/Pennzoil




S
PENNZOIL COMPANY
=)
WB‘I’&ND!V!S!ON OFRCE © WALL TOWERS WEST - MIDLAND, TEXAS © momms) 6.2-73!6

MAILING ADDRESS: P. O. DRAWER 1828 - MIDLAND, T!XAS?’?OI

H W. Hou.etcsmb, Jr. December 7, 1972

DIVISION EXPLORATION MANAGER

‘Mr. C. Craig Folson
1925 Mercantile Dallas Building
Dallas, Texas 75201

Re: Caprock Areé
Chaves County, New Mexico

Dear Mr. Folson:

Mr. Davidson is out of the office on vacatlon and since
you are quite anxious to arrive at a solution in the above
.area, I am answering your last letter.

Pennzoil would 11ke to see a well drilled to the Queesn
formation at your suggested location, however, we cannot
agree to a well at th1s location under the present terms, : :
‘nor are we willing to sell our lease on the terms offered. B k
®We would like to suggest that you consider formlng a 40
acre proration unit around your location. It would seem to
us that the best proration unit would consist of 10 acres
from each of the quarter/quarter sections surrounding your .
location. This would appear to be an equitable solution and
also allow additional 40 acre proration units to be formed
around similar locatlons should the in-fill drilling prove
profitable.

If you will form the above discussed 40 acre proration unit
as suggested, Pennzoil will either join for its interest in
the drllllng of this well or will farmout on reasonable terms.
At this time I feel that Pennzoil would farmout.

We realize that you have time and money 1nvested in this venture
and we hope that we can arrive at a solution eguitable to all
parties involved. Give this some consideration and we will be
glad to dlscuss any alternate suggestlons.

Very truly yours, 4
" BEFORE EXANINCR STAMETS YARA0 ,

OIL CONSERVATICN coMMLSION 5] w. Holl:mgsheaa, Jr.
Foloor EXHIBIT NO. 5
WM___.E_LL

Submitted by ~ l&!*\
Hearing Date___3 3M7j




PEN%%OIL COMPANY

POST OFFICE DRAWER 1828 ¢ MIDLAND, TEXAS 79701 » PHONE (915) 682- 7316

’Februaryw*l7*;974—

Mr. C. Craig Folson
Suite 2805 : . i
2001 Bryan Tower _
Dallas, Texas 75201

;
1
;

‘Re: " Farmout Request
Chaves County, New Mexico

Dear Sir: T . : o =

Reference is made to your letter of February'7; 1974. We

are authorized to farmout to you our interest in the NW/4 of
the SE/4 of the SE/4 Section 12, T-13-S, R-31-E, on the !
following basis: , uE

(1. Operator to form a 40 acre communitized unit , 3

- including the above described acreage, “and - :

commence a 3,200' Queen Sand test within 90
days from date. ‘

IR L S PP R

(2) Commercial production to earn rights in our
lease from the surface to 50' below the deepest
productive perforation in the well.

e,

(3) Pennzoil to retain 1/8 of 8/8 overrlde, pro-
portionately reduced to our interest in the 40
acre communitized unit. 2

As soon as your: hearlng before the New Mexico 0il Conservation
Commission is compl eted, please advise whether you want our
usual form farmout letter to be written to cover this trade.

Vi:? truly yours,
/7 MW/
= U il

T S

ames A. Davidson

S A O e

DEFORE EXAMINER STARETS |
OiL CONSERVATION COMIAISS o
fg[sm EXHIBIT 'NO.__‘___‘é__m ;
caseNo.____G1d 9 s
Submitted by____Folsen. {
Hearing Date - M’)‘! I
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JAD/mlm




This Agreement, made and entered into as of this 7 2} cday
of November, 1972, by and between JOHN R, CRANDALL, TRUSTEE,
721 Ourlane Circle, :ouston, Texas 77024, hereinafter referred to
as Assignor, and C. CRAIG FOLSON, 1925 Metcantile pDallas Building,
Dallas, Texas 75201, hereinafter referred to as Operator,

WITNESSETH: d

~John R. Crandall, Trustee, has assigned to C, Craig Folson ;
undex ‘date of October 25, 1972, that certain 0il and Gas Lease
embracing lands owned by the State of New Mexico and covered by
New Mexico State Lease No, i3~10416 dated July 3, 1943, orxiginally
.issued to J. C. Maxwell, Inc., and Charles H. OUsmond, and only
insofar as said lease covered the following described land situated
in Chaves COunty, New Mexico. to-wit:

Township 13 South, Kange 31 East. d.u.P @

Section 1: SEMNWY, EYBEX, and NW4SEl;

Section 12: NKEXSEX%, SENE)%, and SWkSEX,
containing 240 acres, more or less; said assigned lands being k
referred to hetein as "sald lease." ) :

The toregoing Asaignment was made subject to certain terms
and conditions, all of which have been agreed upon by the parties
hareto, uhich terms. and conditzons are as follows: B

1. Assignor reserves all rights under said lease as to oil,
gyas and other minerals below a depth of 3,500 feet, together with
full right of ingress and egress for the purpose of developing,
operating and producing any and all oil, gas and other minerals

below saig 3,500 feet.

2. ¢C. Craig Folson {Operator) has purchased said lease only
insofar as it covers o0il, gas and other mineral rights together
with the exclusive right to explore the same above a depth of
-3,500 feet and has acquired no other rights under said lease.

3. In the event of procéuction from said oil and gas lease
above said depth, Operator agrees to pay and Assignor hereby
reserves an overriding royalty of 1/16 of 7/8ths of all oil, gas
and other minerals produced, saved and marketed from said lands
above said depth. osaid overriding royalty shall be computed and
naid at the same time and in the same manner as royalties payable
. the State of New Mexico under the terms of said lease are
computed and paid, and Assignor shall be responsible for Assignor's
proportionate. part of all taxes and assessments levied upon or
against or measured by the productzon of o0il or gas from saii-lands.
The 1/16 of 7/8 ovarriding royalty is a reserved interest and shall
be paid directly in the following proportions to the parties herein-

\J after named by the pipeline company or companies purchasing oil,
;as or other minerals from said lease until otherwise notified in
wkiting:

Maxwell 0il Company - 1/2 of 1/16 of 7/8
Charles H. Osmond, irustee - 1/4 of 1/16 of 7/8
John R. Crandall, Trustee - 1/4 of 1/16 of 7/8.

EEFORE EXAMINER STAMETS
OIL CONSERVATION COMMISSION

] Folsm ExHBITNO._)
CASENO.__ &t &Y
Submitted by Fo /ﬁm
Hearing Date___\D M?Q‘
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Dbt e 0 P S b

_well surveys, core analysis and samples of cuttings from all

4. 7This Agreament shall terminate and all rights herem\der
shall be relinquished and reassigned to Assignor including tlie
assignment of said official title to said Lease unless Opexator,
on or before 360 days from the date hereof, completes operations
so as to restore the production of oil or gas from said lands -
above a depth of 3,500 feet. Operations carried on by Operator on
said lands shall be conducted with due diligence and in a good and
workmanlike manner, subject to the provisions hereinafter containod.
In the event production of oll or gas is re-ustablished by Operator
on said lands, then and in that event this Agreement shall continue
for so long thereafter as said oil or gas 13 produced f.:om said
lands under the terms of said Lease. ,

5. 1in connection with the drilling of any wells by Operator
upon said lands, it is agreed that Operator shall furnish to
Assignor &ll information obtained with respect to said drilling
operations, including copies of oil well logs, electrical logs or

formations penctrated, the lattexr to be furnished only upon request
in containers supplied by Assignor at the well location. operator
shall furnish owner with daily drilling reports by mail and shall
notify Assignor of all wells drilled or recompleted on the Lease
acreage. In conducting operations hereunder, Operator agrees to
conduct producing and injection operations in the vicinity of the
leased acreage in a maniner such as to prevent reascnably avoidabié
uncompensated drainage of oil. Uperator for himself and his :
successors and assigns agrees to furnish to Assignor ccnpletion
reports and reports of production and :l.njection volume for a11§ wells
operated by Operator or his successors on or within one-nalf mile
of the Lease acreage above described.

6. .In the event Operator acquires rights-of-vay for roads.
pipelines or other purposes, it is agreed that such rights—-of-way
shall be acquired for the mutual benefit and advantage of both the
parties heretc and both of the part es hereto may Jse the lame.

7. 11 operations carried on by Ope.':ator upon said J.and
shall be in conformity with the terms of said Oil and Gas Lease,
and any extensions or renewals thereof and all applicable laws
and regulations. Uperaticns conducted by Operator on said 1ands
shall be at Operator'. sole cost, risk and expense and Operator
expressly agrees to protect the leasehold estate from claims of
any nature which might arise out of Operator's drilling, producing
or abandonment onerations upon said lands or the acte of his '
contractors, agents or assigns, unad in this connection Operator
agrees to indemnify and save Assignor harmless from any and all
claims and demands. _ .

8. In connection with rentale that shall become due and
payable under the terms of said Lease, Operator shall pay the aame
and shall promptl.y non.zy Assignox that the said rentals have been
timely paid, furnishing to the Assignor the receipt or copy thereof
reflecting the said roental payment. ‘“here shall be no apport:.on-
sient of rentals hereunder notwithstanding the fact that Assia‘nor
owns the leasehold operating rights below a depth of 3,500 feet.
1n the event oil or gas is produced, saved and marketed from sala
lands, Operator shall pay to the State of New Mexico all royalties
accruing on account thereof and shall save, hold and protect
Assignoxr from all liability on account of cbligations accruing to
the State of lew Mexico or to others on account of the production
of 0il ana gas from said lands as to the depth hereinabove specifie’




Assignor shall be notified of all changes in the official title
to said Lease, :

9. Operator shall use only so much of the surface of said
lands as may be necessary or required to carry on operationa in
developing and producing oil or gas from the rights herein granted
to Operator, and Assignor shall have the right to use so much of “
the surface as may be necessary or required to develop Assignor's )
rights, and in tha event any wells for such purposes are drilled
by either Assignor or Operxator, Assignor and Operator agree to
conduct their operations in such a manner so as to interfere as
little as possible with the operations of the other. Assignor
shall be responsible for all royalties which may become due and
payable on account of production of oil or gas obtained by Assignor
in developing any rights not acquired by Operator hereunder.

10. Operator shall satisfy himgself as to the title of Assignor
to said lands embraced in the above described Lease. It is
expressly understood that Assianor does not warrant, either
expressly or impliedly, that said Lease is valid and subaisting
or that the same is held by production.

1l. Operator shall not relinquish or surrender said Lease
as to said lands nor shall Operator do oxr perform any act or
thing which might cause said Lease to be forfeited as to said
lands without the consent in writing of Assignor. Operator shall
promptly furnisih to Assignor copies of all notices ox other
communications received from the State of New Mexico or any
representative or office thereof pertaining to said 0il and Gas
Lease.,

in the event Operator should desire to relieve himself

“of the obligation to pay thé rentals apportionable to said Lease

or as to a portion thereof, he may give notice thereof to Assignor
and Assignor shall have sixty (60) days from the receipt of such
notice within which to notify Operator of Assignor's desire to
receive a reassignment of said lands (including the official

title) and Lease. 1In the event Assignor elects to have a
reassignment, all wells located on the acreage to be reassigned
shall have been plugged and abandoned to the entire and complete
satisfaction of the Commissioner of Public Lands and the New Mexico
0il Conservation Commission, and appropriate evidence thereof shall
be furnished to Assignor. In the event Assignor elects not to
receive a reassignment, Operator may relinguish the lands
described in the said notice to the State of New Mexico, thereby
terminating shallow and deep rights of the respective parties to
this contract.

Any assignment of rights granted under the terms of this
contract shall be made subject to the terms and conditions of this
Agreement, and a copy thereof shall be delivered to any assignee
of rights hereunder or of the official title conveyed to Operator.

12, All notices that are required are authorized to be given
hereunder ~except as otherwise specifically provided herein shall
be given in writing by United States mail, postage and charges
prepaid and addressed to the party to whom such notice is to be

glven as follows:

ASSIGNOR: John R. Crandall, Trustee
721 Ourlane Circle
Houston. ‘exas 7702<Z




OPERATOR: C. Craig Folson
1925 Mercantile Dallas Building
Dallas, Texas 75201

For the purposes of this paragraph,'the addrass of either
party may be changed by giving written notice to the other party.

13. ‘he rights and liabilities of the parties hereto shall be
individual and not joint or collective, and this Agreement ‘shall
not be construed as creating a co-partnership, joint venture or
mining partnership. This Agreement shall be binding upon the
parties hereto; their heirs, personal representatives, successors
and assigns, and the covenants herein contained shall be construed
as covenants running with the ownership of said lease as to the
acreage heraein specifically described and shall remain in full
force and effect during the life of said oil and gar lease as to
sald acreage and any and all extensions or renewals thereof;

IN WITNESS WHEREOF, this Agreement is executed in dnplicate
as of the day and year ti:st hereinabove written.

e R, Geardel]
n R. crandall, Trustee,
Assignor®

C'C\..,q‘l-.L__
C. Craig Folsdn,
"Operator"”

STATE OF TEXAS )
) ss.
COUNTY OF HARRIS )

The foregoing instrument was acknowledged before me thxs' |
2th  day of November . 1972, by John R, Crandall.

:iy commission expires: _ s 2
Hotary Public

VIRGINIA MARSH
Notary Pudlic In and for Hams County Texas
My Commission Expires June 1, 1973

STATE OF TEXAS }
‘ o } 8s.
‘COUNTY OF DALLAS }

5he foregoing instrument was acknowledged before me this

ond day of January . 1973, by C. Craig Folson.
My commission expires: LA N
June 1, 1973 iiotary Publlc

[
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SUMMIT ENERGY, INC.

: T2 NORTH FRST STREET
PALL G- WHITE

Vios Presigent. - Production ARTESIA, NEW MEXICO 88210

- June 26, 1972

Summit Energy, Inc.
1925 Mercantile Dallas Bulldlng
Dallas, Texas 75201
Attn: Mr. Craig Folson
Re: Caprock Queen. Prospect

Dear Craig:

i)
e |
3
=3
Sl

Since it appears that this deal might have some merlt I have

worked up the economics on the prospect.

The objective would be to drill and test a Queen Sand well
at” an approximate depth of 3000'. . The reasons for drllllng
the experimental well include (1) the fact that recoveries ;
of up to 300,000 barrels of 0il per well have been experienced
in the area (2) cheap lease acquisition (3) failure of cross-

flooding.

For sometime it has been felt by'englnﬁeré that in certain

"mlght

waterflood areas a parabpllc design of oil “banklng“
_occur in good five spot flood~ ‘prospects. The" ‘phys3i

of high center spot withdrawal from four pressure points

would set up very efficient flow systems in the sand body

;“l“affeet

‘IQ

bUL because of this very success there could be large deposits
a

‘Gf oil _Ll..l the areas Gf‘prESShLlZStlcn N'hona no withdrawal
occurring. | o
BVR3QEFXANINVQ°!~MCTS
OlL CONSERVATI ON COivE SION
EXHIBIT NO.
CASENO.___&(29
Subsnitied by E:o (56w-
Hearing Date, 7

R L SRR, FAD R EIAL TS



" SUMMIT ENERGY, INC.

Mr. Cralg Folson
June 26, 1972
Page 2 ,

I have prepared the economics as follows:
I. TO DRILL AND TEST 3000' QUEEN SAND WELL

Drllllng Pootage "3000°' @ $4.75
Day Work Rig .
-~ Drilling Mud and Flulds
. B 5/8" Surface-Casing 300"
Cementing 8 5/8" Surface Pipe
2 7/8™ EUE J55S Test String
Lynes Open Hole Test Packer
1-8 5/8" Weldon by 6"-600 Ser Flange
w/ 2-2" Side Outlets
.Welding Services = .
Tank Rental and’ Trueklng
S Days Service Unit Time
Dirt Work and Location
Sub Total

II. TO éOMPLETE A COMMERCIAL QUEEN SAND WELL

5 L/d" La51ng @ 30007
Cementing 5 i/2» Cas1ng
Perforating 5 1/2" Casing
Wellhead 8 5/8 x 5 1/2 x 2 7/8
228 Pump1ng Unit and Base
25 HP Electric Motor
Control Box
Rods and Pump
Stuffing Box- P. Tee- Polish Rod
2-500 barrel Tanks
Flowline and Battery Connections
Heater-Treater
General Labor

Sub Total

$14,250
2,000
1,500
©__9800

TS0

3,600
2,000

250
100
500
2,500
.2.000

530 750

= T

i —

?IQ Tn

$ u,qu
1,234
1,500
500
6,000
-500
500
1,700
300
2,500
500
2,000
2 Qnﬂ

500

—&2%,730




. SUMMIT ENERGY, INC.

Mr. Craig Folson
June 26, 1872
Page 3

III. TOTAL COST FOR COMPLETED QUEEN SAND WELL

Drill and Test $30,750
Complete ~ 24 734
Total - 55.u8Yy

Based on a $55,u84 well cost payout would be expected in 7%
» months for a 100 BOPD ‘producer.

e 100 BOBD @ $3 25 per ‘barrel
Gross Revenue to 7/8ths Interest
Lease Operating Expense and Taxes
Net Revenue Per Day to 7/8ths Interest

Reserves for the well should approximate the reserves experleneed
in ‘the waterflood area on a well basis. For example in Section
12- TlBS—RBlE total 0il recovery has been 2,488,035 barrels.

Each 40 acre tract produced 155,502 barrels of 011.

155,502 barrels @ $3.25 per barrel $505 382 :
Gross Revenue to 7/8ths Interest . :
Lease Operating Expense and Taxes
Net Revenue to ‘7/8ths Interest

The NRI would be L% to l;

The very nature of the experiment would require the drllliﬁg
of a minimum number of wells. The most attractive situation
would be for one completion to hold large acreage until
performance prompted further development.

The unknown factor in the efitire experiment would” be whether
the injected water bank affeet would deplete rapidly or
sustain good rates of oil withdrawal in the parabola.




L SUMMIT ENERGY. INC.

Mr. Craig Folson
June 26, 1972

| > PPN ll
=

I feel thlS preparation of economics is adequate wntil we
can -discuss; this further. However, if you think we need
more information, please let me know.

Sincerely ypurs,

Paul G.,Whlte
Vice President-Production

PGW/gs
ce: Mr. Jack Knox - President
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HYPOTHETICAL OIL F IELO AT ECONOMIC
LIMIT OF ORIGINAL WATERFLOOD. ’

@ INJECTOR

l .. ®PRODUCER °

Tt : ROSS-FLC

Vo : pletely: controifed by Sspot ‘waterfioad. (:olored areas rep-
i resent zones swept by floods.” At left: ﬁeld had 60 wells, 32

m;ectors and 28 producers, at time of economic limit of

waterflood.: Dark ‘segments represent 309%, of the area con-

tammg mobnle oil which ‘is unswept due to normal flood

Some pfactical minded operators are
‘making money with cross-flooding in
spite of pessimistic lab predictions

@ ® ®
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® PRODUCER

"How to get additional oil
' from a watered-out floog- oo

@PRODUCER COfWERTED T NJECTOR

behavior. At rxght same f eld after complete revamp-ng for
cross-flood. Field fow has 28 wells, 13 .injectors. and ‘15
producers Well count has’ been reduced by 53% for lower
operating expense and remalmng wells will recover mobile
oil from unswept areas shown in drawing at left.

{ GEFCRE EXAMINER STAM Eiwm—
Ol CONSERVATICH COMMISSION
Folson cxnrio. 9 |
CASE'NO. 5185

 Subsrai tod by 'FO‘ITISM

L IPVA 7

abandonment, cross-flooding can:
» Recover 43 percent as much oil
as the original waterflood.
» Permit contmued operation with
minimal investment.
» Reduce active weli count and

'20-second 'summal;y

v B)pused crude remaining after co rnp]enon of a conventional a—spot water-

" by “cross-flooding™, a technique which
involves s:mple modlﬁcahon of the injection pattern. With pre-planning, the
method requires a small investment and it can recover almost half as much

flood is' being economically recovered

oil as the original injection project.

* lower operating costs.
Waterflooding casily outperforms ail
other ‘of secondary recovery methods.
But even -these floods are often in-
efficient when 1ec0\eq is compared

£ tatal inlurme 5 mohile gil orictaalle
(374 EU&‘KK \\}ll&lll\.» \./l lllvull\/ \Jll vl lalllull’
in place.

Case histories indicate that most
waterflood projects ave less” efficient

D. R. Layton, District Sixpcrintendent. v
Anadarko Production Co., Lovington, N. M.

WIHEN A WATERFLOOD has reached

“ than lab tests, and volume of il re-
maining at abandoniment is significant.

~ Unswept areas can represent 30 per-
cent of total arca.

The natural sweep pattern of a
5-spot waterflood follows a definite
course.’ At water breakthrough, a pat-
tern of faitly well defined geometry

the cconomic limit, cross-flooding of-
fers a way to continue producing and
even iucrease production without
drilling new wells.

JANUARY 19270

As much as 30 percent of recover-
able reserves remaining after primary
recovery is trapped in unswept areas
by conventional waterfloods. By re-
arranging existing wells and sclective

WORLD Ot}

exists. There 1s evidence that vaswept
arcas tend to remain intact and that
this remaining oil can te recovered
with a program of pattern distortion.

—
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WATER SATU RATION

FIG. 1—Relative permeablhty curves
show how permeability to water increases
with water saturation. Formation will
reach a_point where ail will nat flow.
The _same "principle will help prevent
cross-flood oil from moving into areas
already swept by water.

WATERFLOOD EFFICIENCY

\Iobxht) ratio of dxsplacmg and -

displaced fluids significantly affects
flood performance and efficiency. This
factor is influenced by fluid viscosities,
relative permeabilities and reservoir
heterogeneity.

Efficiency of a project, usuélly re-

ferred to as sweep efficiency, is’ total
percentage of the reservoir, both areal
and vertical, from which mobile oil
has been swept by displacing fluid.
There is a definite relation between

.. mobility ratio and sweep efficiency

although investigators are not in agree-
ment in their deseriptions.’® How-

D

& PRODUCER

(@ msecror

ever, it is generally concluded that

. areal sweep efficiency declines as mo-

bility ratio increases.

Early attempts at secondary recov-
ery by injection of gas or air exemplify
the adverse effect of high mobility
ratio. These projects were mostly in-
efficient, showing early brea.ktluough
of injected gas with poor areal cover-
age. Basic pnnmples of this phenom-
ena .are revealed:in ‘curves showing
relative permeability of oil and water
with varying values of water satura-
tion.

In Fig. 1, relative “i;éffﬂeahﬁity“fa

water increases rapidly with increasing
water saturation and mobllxty ratio is
accelerated. Most important, mobility

of oil rapidly decreases with increased

water * saturation. This validates the

assumption that a distinct oil-water -

interface exists in the reservoir.5 ¢ That

"is,-only water is mobil¢ in the region

behind the interface (water "zone)
and only oil is mobile in the region
ahead of the interface (o0il zone).

Effect of patterns. Potentiometric,
X-ray shadowgraph, fluid mapper and
electrolytic models have been used to
find sweep pattern and efficiency of
injected fluids.**%3-19. Mathematical
analysis supports model studies w}uch
on the average, indicate areal sweep
cfliciency at water breakthrongh
slightly above 70 percent. Others with
less favorable mobility ratios indicate
efficiencies down to 50 percent.

The sweep pattern of a 5-spot wa-

(®) PRODUCER CONVERTED To INJECTOR
@) ABANDONED INJECTOR

FIG. 2—Cross-flood design for maximum recovery of mobile oil. At left, watered out
5-spot pattern at point of abandonment has 30% of area unswept, dark areas. At
right, pattern is converted to cross-flood by abandoning original injectors and con-
verting alternate producers to new injectors. If cross-flooding is anticipated, iittle
additional well work and no drilling are required.
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terflood used throughout this article
has been well established by model
studies.

Field-lab comparison. Because res-
ervoir conditions are less than ideal,
70 percént sweep efficiency may not
be realistic.’ Much reseatch data was
derived from conditions approaching
ideal. In most cases, reservoir models
are ‘hornogeneous and often uncon-

solidated, reﬁeutmd favorable porosxty
and permeability.

stplacement was simulated many‘

timés aicing Auids w:ﬂa a m(\}\llhhl ratic

of 10. In 2 few cases displacing ‘media
was‘miscible fluid. Significantly, most
discrepancies among findings of inves-

' tigators occur when mobility ratio de-

WORLD _OIL

paIs ff’otﬁ’muty. ,

Formations are’ normally stratxﬁed
to some extent, and breakthrough oc-
curs at dzﬂemnt times within vanous

areal sweep € 1c1ency at time of initial
breakthrough However, ultimate effi-
ciency can be estimated volumetrically
with normal data. :
Using this approach, many success-
ful projects attained sweep efficiencies

of 70 percent. This figure could be

greater if projects contintied indefin-
itely, as the sweep patten would
oradual!y expand. However, econom-
ics do not permit this extension.
Therefore, it is assumed that water
breakthrough ™ occtrs with a sweep
efficiency of 50 to 70 percent and that

ultimate sweep will not exceed 70 -

percent on most projects.

It is also assumed that stratification
occurs in most consolidated sandstone
reservoirs and that these strata flood-
out more or less individually. Thus,
water breakthrough probably occurs
in some strata at a high relative sweep

fhcxency, nearly ultimate for that

particular Jayer, and only a. small
percentage of total oil is produced
after breakthrough.

Research does not support this
theory. However, it"is consisterit with

" . the concepts of relative permeability

curves explained earlier.

Some pattern expansion may con-
tinue, but as water saturation builds
within strata around the well bore and
mobility to oil decreases, expansion
will subside and procuction from this
strata will approach 100 percent
water. Other layers will follow the
same pattern until economic limit is
reached.

JANUVARY 1970




' «CROSS5-FLOOD PATTERN

A watered-out 5-spot pattern is
shown in Fig. 2. Unswept areas are
assumned to equal 30 percent of total
area. After modification for cross-
flooding, original injection wells are
plugged and alternate producing wells
are converted to injection placing un-
swept areas in a direct line between

m_|ecuon and” producing well for addi-

“tional sw !.c!.lvuv..

Assuming a recovery eﬁ’iciency»

equivalent to the original flooded area,
this ‘new area represents potentially
43 percent additional waterflood re-
covery.

For example, assume a hypothetical
reservoir had 1,430,000 barrels of oil
recoverable by waterﬂoodmg and the’
‘secondary flood recovered 1000000?
barrels with an efficiency of 70 per-f

cent. There then would be 430,000
barrels of remaining recoverable oil,
The remaining oil, if recovered by

cross-flooding, would be 43 percent of

secondary recovery.

Performance. The cross-flood pto-‘

cess has not been tried in most areas.
However, one operator in Nowata
County, Okla., has cross-flooded shal-
low Pennsylvanian sands with much

success. It is now a standard practice’
‘to convert all waterfloods as they
reach economic limit. Profits have

been extended on all projects.
Minimum results have been to

maintain the same production rate’

with one-half the previous active well

count. 'Good production increases have

been recorded on better projects.
Coring in unswept areas has shown

high oii saturation surprisingly néar

old wvatered out producing wells. In-

fill drilling in similar areas by two

major companies in the Permian Ba-

sin has resulted in recovery of signifi-

cant amounts of oil. These results
support the theory that trapped oil
arcas of sizable extent do exist.

Lab studies. Little research has been
done on cross-flooding. One investiga-
tion Indicated that-additional recov-
ery of only 3 percent could be ex-
pected.?® This study assumed that it
would be necessary to drill new wells,
both injection and producing, for the
tertiary phase. Fig. 3 shows the pro-
posed 5-spot pattern.

JANUARY 1970

@ NEW PRODUCER

@NEW INJECTOR

FiG. 3—Poor cross-flood pattern proposed in some vesearch. System requlm addi-
tional drilling. Mobile oil has to move across watered-out area to reach producer.

This pattern would sweep across
the old flooded area and recover by-
passed oil. But it is not the proper
pattern to move oil from unswept
areas containing most of the remaining
recoverable reserves. The new produc-
ing well would recover some oil from
the immediate area, but rapid water

" breakthrough would occur on the

flanks and again leave a irapped oil
area,

Most oil around the injection well
would not be recovered. Injected
fluids would break through rapidly
and only a small portion of oil would
be moved towards the producer "be-
fore it would have to migrate across
the original watered out area.

In practice, most projects will not
justify additional drilling. If the proj-
ect will support new wells, they should
be producing wells drilled in the cen-
ter of unswept areas with all original

-’-ABANDONED PRODUCER
@ABANDOMED INJECTOR

producing wells converted to injection.
This would provide maxamum possible

recovery from a cross-flood pattern.

Design problems. Primary consid-
eration for a successful cross-flood is

Factive movement of an sil hank

o v b
Tneiuve mevimene &1 an Sy sani

through the narrow unswept area.
There will be a strong tendency for
injected fluids to migrate into. the
svatered out zonc.

Pressure potential from injector to
producer has some characteristics
which are favorable for cross-flooding.
Fig. 4 shows distribution of pressure
gradient by equipotentiai lines. About
80 percent of pressure drop occurs in
4 percent of volume around injection
and producing wells. Distribution
shows that the large swept area with
high relative permeability to water
has a low potential drop which would
help prevent fluid movement. How-
ever, injected fluid may still preferen-
tially follow the water saturated route.

—_
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FiG. 4—Pressure dlstnbutlon and stream Imes from’ converted m;ector to pi
"Solid equipotential lines show 80% of pressure drop in immediate area around well
bores. Injected water would tend to follow watered-oat area but shortest distance is -

55 60 65 70

directly .across unswept area. Low permeability to oii in wet areas would help move

mobile oil toward producer.

The shortest distance from injector
to producer is a straight line ‘through
the unswept area as shown by stream
lines. This also represents greatest
pressure drop per unit distance to aid
fluid migration. If fluid travel is: gov-
erned to some extent by distance, then

travel will be a function’ of distance
mahility ratio. This: mny ;nehfv

and mohi histm
the addltlon;l cost of using polymers.

In the narrow unswept area, oil will

move because of the °'ood rehtive
small area around the producmg well
bore. For oil to move in a direction
away from the producer, it would
have to pass through high water sat-
uration. Relative permeahility con-
cepts {Fig. 1} make this movement
unlikely.

Lenticular pay zone stringers with
local pinch outs adversely affect cross-
flooding. If this problem existed'in the
original flood, it could be amajor con-
sideration in a cross-flood. However,

56

by changing the pattern, some areas

that were isolated in the original flood

could produce in the cross-flood.
If cross-flooding is going to be tried,

About the author
DoNALD R. LAYTON s
“district s‘upermtendent
5 for Anadarke “Preduc-
tion Co. in the Loco
* Hills, N. M., district,
= secondary recovery di-

- vision. He started work-
En ing e the éastern Kin-
- sus oil fields before
graduating from high school. In 1947,
he returned frem the Army and con-
tinued working on a waterflood project
with an independent operator. In 1353,
le joined Ambassador Oil Corp. as
waterflood project supervisor and was
transferred to New Mexico in 1957. He
was appointed tn his present position
in 1565 when Ambussador was acquired
by Anadarko. Mr. Layton i3 a petro-
leum engineering graduate, a member
of AINE, APl aund the New Mexico
Waterfloud Association.
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an entire project or at least a very
large area, should .be converted ini-
tially. Partial attempts or small pilot
arcas will likely give dlsappom!mcr re-
sults. Highest practlcal injection rates
should be maintained to create maxi-
mum nu\%mf\ differenitial - across the
3-spot area. This will help offset the
preférential advance of irjected fluid
across ‘swept areas.

Economics. A cross-flood project will
usually require ‘‘modest - development
costs 1E~<istiﬁ%"’éqliipxh
suftice for the tertiary phase. Major

. costs will’ be for rearrangement of the

injection system and well work, If all
wells were new or worked-over during

-the-original flood, little work may be ,

necessiry. 1f. the pro;ect were antici-
pated ofiginally, the mJectxon S)stem
could be designed so that minimum
change would be reqmred
An_immediate economic. benefit is

fewer wells for lower operating costs.

This would simultaneously extend ‘eco-
nomic limit and add to operatmo
profits.

Cross-flooding should be considered
for extended profits from waterflood
projects. Potential is high enough to

justify risK of “capital e\pendlture.:

Each project nequues a separate study,
as any secondary project does, but
justification may not be confined to
better secondary projects. Many less
successful projects tontain a ‘great
amount of recoverable oil and knowl-
edge gained during the secondary

phase may be used 1 to design efficient’

tertlary projects.
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Santa Fo

IN THE MATTER OF THE APPLICATION
OF CRAIC _FOLSON FOR APPROVAL OF
AN UNORTHODOX WELL LOCATION,
CAPRéCK -QUEEN POOL, CHAVES COUNTY,
NEW MEXICO

APPLICATION

Comes now Cralg Folson and applies to the 0Oil Conser-

vatlon Commission of New Mex1co for approval of an unor thodox
weliiiocation in the Caprock—Queen Pool, Chaves County, New

Mexiéé. and in Sﬁpport thereof would show the Commission:

.’ B T U PR .
1.  Applictant is the owner of the

L0 S D A
L1l anu

1g?'“t0“d
develop the oil and gas mlnerals in the aréa involved in this
appllcatlon.

fﬁ; Appllcant proposes to drill a well to test the Queen
formééion at a depth of approximately 3.100 feet, at a loca-

tion’i340tfeét from the South line and 1300 feet from the

BEast llne of Sectlon 12, TOWnshlp 13 South, Range 31 East,

e S O S et PO

i

e ks

" N.M.P: M., Chaves County, New Mexico

§$. ‘A well located as propose
thatiéouid not otherwise be recovered, is in the interests of
conséfvation, and the correlative rights of no offset operator
w1ll be 1mpa1red.

WHEREFORE appllcant prays: that thls appllcatlon be set
for hoarlng before the Commission of the Commission's duly

appoiﬁted examiner, and that after notice and hearing as re-

quiréé by law the Commission enter its order approving the

&)
%}
T3

Tmien J-if\v.
EREATE® AV L

Respectfully submitted,

BY W . Mellal,
LLAHIN & FOX
$.0. Box 1769

Santa Fe, New Mexico 87501

DOCKET MA\LED ATTORNEYS FOR APPLICANT

.
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION A

COMMISSION OF NEW MEXICO FOR S”
THE PURPOSE OF CONSIDERING:.

Order No. R= "7 /<2 -5-
APPLICATION OF CRAIG FOLSON
T : FOR'AN UNORTHODOX OIL WELL
G RY LOCATION, CHAVES COUNTY,
R NEW MEXICO.
ORDER OF THE COMMISSION
COMMISSION:
(" . This cause came on for hearing at 9 a.m. on MaICh 13, 1974,

at Santa Fe, New Mexico, before Examiner Richard@ L. Stamees —

NOW, on this day of March -, 1974, the Commission,
a quorum being present, having considered the testmony, the recoxd,
and the recommendations of the Examiner, and belng fully advised
R in’' the premises, .

, FINDS:

. (1) That due public notice hav:mg been given as required by
law,” the Commission has jurisdiction of this cause and the subject
matter thereof.

(2) That the applicant, Craig Folson, seeks approval for an

unorthodox 0il well location at a point 1340 feet from the South line

and 1300 feet from the East line of Sectlon 12, Township 13 South,

Range 31 East, NMPM, Caprock Queen Pool, Chaves County, New Mexico.
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CASE NO. 5189
Order No. R-

(3) That the M&/’/ ) &//7/ of s»aid Section 12 is tg

be dedlcated to the well.

(g') That no offset operator objected to the proposed unortho-

d9§_locat10n.

, e e et e = T Lt \j.—.‘.v Ll -. R e R - el o - PO , S
'L,IV (,p That approval of the subject application will afford the
applicant the opportunity to produce his just and equitable share
of the oil in the Caprock-Queen Pool, and will otherwise prevent
economic waste and éiétect correlé%ive*rights.

‘IT IS THEREFORE ORDERED:

(1) That t e appllcant Cralq Fqlson, is hereby authorlzed o
a wel/l aV a= /'“flou oo
to dr111 am unorthodox 0il wellAd 1340 feet from the South 11ne and
1300 feet from the East line of Sectlon 12, Townshlp 13- South,
‘Range 31 East, Caprock -Queen Pool, Chaves County, New Mex1co.

(2) That the Al SE/4r of said Section 12 shall

be dedicated to the well.
(3) That jurisdiction of this cause is retained for*%he‘eﬂir)‘
ef such further orders as the Commission may deem necessary. |
DONE at Santa Fe, New Mexico, on the day and year hefeinabove

designated.
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