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LARGE FORMAT
EXHIBIT HAS
BEEN REMOVED
AND IS LOCATED
IN THE NEXT FILE
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EXHIBITS FOR CASE 1637

REHEARING OF ATTANTIC'S
APPLICATION FOR 80-ACRE
SPACING IN ALLISON
AND NORTH ALLISON POOLS

July 15, 1959, Regular Stztewide Hearing

-




L.

2,

3.

ba

e

(0
8.
9.

BASIC DATA
ALLISON AND NORTH ALLID K FCOLS

Physical Propertles of Reservoir Rock

A,
B.
Ce
De

Forosity ~ 5.157 (Avg. of 5 cores)
Pemabmty - 107.2 md. (fwg. of 5 CDI'GS)
Saturation - estimated 757 oil, 25 water
Type of porosity - matrix and wugular

Structural Features

A,
B.
C»
D,
E.
Fe

Fluid
A.
B.
Ce
D.
E.
Fe
Ge

3W0C ~ undeterrmined

(0C -~ none observed

Gross pay thickness - Bough "C' - 30-50°¢
Arithmetic avz. net pay thickness - 8.949

Dip - gentle, 100t to 150! per mile

Anticlinal strueture - limits undefined
Characteristics

Averaze oil gravity - 48° AT

Salinity of water - 107,316 ppm, NaCl
Saturation pressure - 3150 psig

Solution gas-cil ratio - 1517 CF/B at 31%0 psia
Formation volume factor - 1,821 at 3518 psi
Viscosity of oil - ,19 cpat 3150 psi
Compressibi}ity of saturated oil at 156°F - from 3150 psi to 5000 psi -

23,03 x 10™9Vol/vol/psi

Pressures /And Temperatures

A,
Be
Co

D.

Original pressure - 3518 psig

Reservoir tenperature - 156°F

Jamary, 1959, welghted averase pressure at -5600! - 2734 reig
(Shut=-in from 72 hours to 148 hours prior to test)

Average productivity index ~ 5,01

(Range: 2,22 - 11,88)

Statistical Data

Lo
B.
Ce
D.
Eo

0il procuctlon rate - 47,447 barrels Jor April, 1959
Cumulative oil production to 5-1-59 - 1,998,553 barrels
Average GOR -~ see greph

llater produciion - sec grapn

Well count - 1f mroducing, 1 drilliag, 2 dry

JJell Compleotion ilethods - Casing Perforations liost Common

Area Vithin Recommended Boundary ~ 2222 Acres

Average Jell Density - 80 ic/ilell

Disposition of Gas for ilonth of Aprii, 1959

A,
B.
Ce

Vewt ~ 7810 liCF
Lease - 137, ICF
Sold - 47,162 IiCF (Sinclalr, lagnolia, Fnillips)




OPERATOR$

TEASE AND WELLs

PAY INTERVAL FROM COREs

WKET PAY FROM CORE:

WEIGHTED AVERAGE POROSITY:
WEIGHTED AVERAGE PERMEABILITY:

Oulf

Fed. Mills #1
9677-9698*
11.0t

6.7%

301 mde

ALLISON POOL
LEA COUNTY, NEW MEXICO
SUMMARY OF CORE ANALYSES

Gulf Magnolia
Fed. Mille #2 Fed, Childers #1

9694=-9705+3¢ 9687-9704*

9als* .5t
8,1% 1.8%
80.6 mdo o7 mdo

Magnolia

Fed. Childers #2
9692-971L7"

10:h!

3.5%

6.0 md,

Magnolia
Fed. Cox #2
9708-9711,2¢
3.2°

1.3%

o3 mde

Average

ToTt
5.15%
107.2 mdo




ECONOMICS OF DRILLING ONE WELL PER LO ACRES
IN ALLISON AND NORTH ALLISON POOLS

!?0000 100-0125 3209 ® 9 04 0
IAB; Selerf'ance Tm)Aé w-&m. ¢ 0
Gross 01l Revenue less Severance Taxes.

Gas

T(70,000) (1.0 = «225) (1.517) ($0.08) «
Lees Severance Taxes At 0.028); Of Valus

Oross Gas Reverme Iess Severance Taxed. »

Total Gross Revenus less Severance Taxes.

COST
TPriling. .« o 0 o

© 086 006 00068 e o e
Poping EQuipment « « o ¢ ¢ ¢ ¢ s ¢ ¢ ¢ o
Flow Iin€Be o ¢ ¢ ¢ ¢ ¢ ¢ 0 0 0 00 6 ¢ o
Total. CoBbe ¢ 0 ¢ ¢ o 0 2 0 0 0 ¢ ¢ 0 ¢ ¢

Loea-hOAcreWﬂ..-.....o,o

CONDITIONS
“Perho&l‘&'ool-ccoe
M,kﬁo-oooocoo..o_oooo
Oil?ﬁ#'ooooudoogoooo-on
Casinghead a8 Pric@s « o s ¢ 2 ¢ ¢ 0 + o

* & ® o
® & 8 0

s & & o
¢ Q0 & 0o

s o o

[

$180,688

[

o +75433
o 0O
e ofy

179_90

Recovery factor has been used as 1.0. In practice, recovery factor will
range betwsen 0.2 and 0.5. Oil and gas recovery and reverue will be re-
duoed proportionately. Operating expenses, which were neglected, will

inerease total costse




LT PAY BY VELLS
ALLISON AND MORTH ALLISO! FOOLS

QPZRATOR, LEAST & “TLL

Ada Qi) Co.
Adans St, Ho. 1

Atlantic Refinin~ Co.
Federzl=-Gulf Mo, %
Federal-Yates llo, 1
State "AD" llo. 1
State "AE® Ho, 1

Cactus Drilling Co,
Sunray State "A”" llo, 1
Sunray State A" lio, 2

Gulf 01l Co
Mills iFed.) lloe 1

Mills (Fed,) llo, 2

Yasnolia Fetroleum Co.
Childers (Federal) lo. 1

Childers (Federal) No, 2
Cox {Federsl) llo. 1
Ccox (Federal) lo. 2

Ohio 011 Co. :
State "A" llo. 1 ,z”/
State "A" No, 2 yd

Sun 01l Co.
R. G. ldlls o, 1

t
ﬁrlce froduction Co,
‘ Berrilil No. 1

Arithmetic Average Thiclkness - 8,94

NZT WY, FT,.

[+ ]

=8 GrolB

waka b

Bw




VOLUMETRIC CALCTLATION
FOR OIL I PLACE = 4O ACRE TRACT
ALLISON AND NORTH ALLISOY POOLS
LEA AND ROOSEVFLT COUNTIES,
NEW MEXICO

RN ES EXCEEES E S

°

= 7758 x L0515 x (1 = o25) x 894 x LD
1,521

= 58,841 barrels

A recovery factor of 30% is believed to be reasanable for the
Allison and North Allison Fools. Recoverable oil per LO-acre location
would therefore be:

Recoverable oil = .30 x Ni

= ,30 x 58,8L1 barrels

= 17,652 barrels

Definition of Symbolss

¥, = Original oil in place per LO acre tract, stock tank barrels

g

Sw = Intersti'ial water saturation, fraction of pore space = .25

Porosity as a fraction, .051%

h = Net pay thickness, feet - 8.94
A = Area for which oil in place iz being calculated = LO acres
By = Original oil formation volume factor, barrels of reservoir space

per barrel of stock tank oil = 1.821

7758 = Number of barrels per acreefoot




VARIATIONS REQUIRED (N APPLIED
DATA TO ACCOUNT FOR Ol1%L PRODUCED
GULF MILLS NO» d WELL
ALLISON POOL

Estimated Recoverabls 01l For LO Acrs Trant Asmigned To Oulfts Federal Mills
Noo 1 ia:

Recwerableailsﬂ‘%xﬁx&%ohx (1=-S%) X RoFo

= 7758 x 067 x 40 x 11 5% (1-025) x 030
T 821

= 28,258 ST3

RF is the rscovery facter and is estimated to be 30%, Other symbols in the
above equation ars defined on the Exhibit showing volumetric ealculations for

oil in places

The measured oil production from Gulf's Federal Mills No. 1 was
273,437 barrels as of May 1, 1959. The taiulation below shows what each
variable in the above equation would have o be to account for the volume aof
oil actually produced from the tract as of May 1, 1959, if all variables but
one are equal to thelr applied values. In reviewing this Table, it should be
remembered that 25,258 STD is the estimatei ultimate recovery of oil that was
originally situai:ed beneath ths LOe-acre trict. The 273,437 barrel figure is
what the well has actually produced and of course the well is still producinge.
An even greater variaticn in the applied vilues and required valuss would exist
if the required values wore based on actuz’. ultimats recoverye

A lied Values v Yalues
Fet Pay 1Y fest
6.7%

Porosity o 8%
Recovery Feoior 30% 290,3%
Water Saturation 25% &
Formation Velume Fastow 1.821 0.188

A1 applied values are measured cxcept wabter saturation and recovery
fastor. Water ssturation usually ccours bubtwesn 15% and 0% but ¢annot be lsss
than 0%, Recovery feetor will oceur norma-ly betwesn 15% and 50%.




ECONGMICS OF DRILLING ONE VELL PER LO ACRES
IN ALLISON AND MORTH ALLISON POOLS

REVEIUE

0%
TT17,652) (LoD o o4125) (72.95) = o 4 & &
Loss Severance Taxes At 70.1369/B0. + &
Gross 011 Revenue Less Severance Taxzes.

Gas

TT17.652) (30 = o125) (3.540) (20.06) &
Less Severance Taxes AL 0.028; Of Vilue
Gross (jas Revenue Less Severancs [ayres.

Total Gross Revenue Less Severance TarsS.

COST3
Develo
Drilling. * 2 & © 0 8 5 3 & & 2 ® 5 8 @
Pumping Equipment e 0 @ ® ® & ¢ ¥ 8 % @
Flow 1ineSe o o« s = ¢« 2 s 2 5o ¢ a 0 & &
Total DﬁVElOpment CoSta o« 66 ¢ o ¢ 5 o

eratin
@0. (17;652)0 s 2 @

.
Total Co2PS 2 o o 2 ¢ ¢ ¢ 2 8 ¢ & o )

L
L]
e
L4
]
*
.

Loss Per hO.Acre Hell o o o o s « v »

CONDITTONS

ecoverable 0il In Place Per LO Acres
Average Gas-0il Ratio Throughout Life
Oll Price o o « o o 2 5 5 s » « o
Casinghead Gag Pricte « « 2 o o »
Operating Coste » o ¢« o ¢+ s ¢ « &
Royalty ® 4 & B % U 5 S @ 6 9 B ®
All Wells Completed At Same Time

* & ¢ v ¢ e
» @ o @ &+ a

o € o

L
L]
.

¢ & o o L 2 ]

® ¢ & * ¢ o

* & & o

» 8 © & o ®

& o & & & &

® o o @
o

e & & ® ¢ ©

>

b J

oY

T

$H

LhGR

15,566
i no

b, 370
115

]

47,710

175,000
30,000
1,800

505,500

1412
305012

* 160,302

17,652 barrels
3,5L0 cubic feet per bbl,
2.95 per barrel
0.08 per MCF
0.08 per barrel
1/8




RESULTS OF INVESTTGATIO! OF DRAINAGE
ALLISON AND NORTH ALLISON POOLS

CASE

OPERATOR
WELT,
LOCATION

OIL I PLACE BY
VOT.U{ETRTC CALCULA=
TION FOR 8 AC., STB

CAT.CULATED PRODUCTION BY
EXPANSIOY OF RESERVOIR
FLUIDS & ROCI ABOVE BUBBLE
POINT (3516«3150 psi}, STB

CALCULATED PRODUCTION BY
EXPATSTON OF RESTRVOIR
FLUIDS BEIW BUBSLE
POINT, STB

PRESSURE IMNCREMENT FCR
CAVCUTATION BELJW BUBBLE
POINT, psi

TOTAL CALCULATED PRODUC
PIOF FROM RXPANSION FOR
80 AC. TRACT, ST3

ACTUAL ITEASURED PRODUCTION
TROM WELL AS 07 DATT OF
TAST PRESSRE, STB

PROTUCTION DU TO DRATHAGE
FROY OPHER AREAS, STB

CAT,CULATED DRATIACE
AREA, ACRES

I

Atlantic

Fed. Yztes ij"l
SE NE Sec. 35
T-8S, R=36E

118,hL7C

- &

SOl

I

Chio

State E=56859MAN#2
SE ST Sege 2
T=9S, Re36E

112,959

1.588

12,204

3L50=2602

13,792

124,399

110,607

720

ITT

Cactus

Sunray St. "AT" £1
NW NE Sec, 2
Te9S, R=36E

112,959

1,588

6,131

3150-2803

1,719

19,053

11,334

200




SAMPLE CALOULA'TON
FOR PRODUCTION UE TO
EXPANSICH OF RESTRVOIR
FLUID & EQCE==8(} ACRE
TRACT SITUATED ..BOUT
ATLANTIC®!S FEDERAL ¥/ TES NO. 1

Caleulation of original oil-in-place:

= 7758 x 4 xhx (1-Su) x &
5 =

® 7798 x 0515 x 9 x (3=-,2°) x 80
o

= 118,470 Stoeck Tank Barvels

Calculation of production dus 4o expansic: of reservoir fluids and rock above
ths bubble point:

Pressure increment is from 3518 pei down o 3150 peio
: {jf

r Cay_*
Hgy Bogy | (Com = Sam) * {7853 ) AP x 10 ~ = By AW,

AN =

| 3.2 4 605):{
= 11831170 x 1.821; (23,03 - 351:3"*' ( o =3 368 x 1066 -0

2 8

e 1)1l STB

Calculation of producticn dus o reservoir fluid expansion below the bubble point:

Pressure increment is from 3150 psi <wwn to 3059 psi. The lstter pressure was
measured on April 21, 1959,

011 in place at bubble point iz 138,54 0 bbls - 1Ll bbls = 117,056 STB

Since gas liberastion in the reservoir iz a differential process; the barrels
of stoek tank oil-in-place must be shanged to residual differentisl barrels. This
is done as follows: ‘

A
1.8}
= 117,056 iﬂ%ﬁ

= 115,60L Residual Diffsrential Ba:rels




Page =
Differemtial reaervoir production bziow ¢hs bubble point is as followss

bRy = NdlLBgz(Rﬂdl - Radp) * %i{ (Bg, = Bgy) = (Body - Bodz)]- By &¥
Bodz = Fazisa * Bgiom)

= 115,.60h | o826 (3.,;25 ~ 1.055) +* 0 = {1,860 = 1,831 0
= AnQ L = 0822% 3‘ Lelths + x

= 1790 RDB

The above diffspential product en can be converted te flash production asg
follous:

) [108}.!,?3‘
AN = ANg @)3 = 1790 \IEZL = 131! STB

Nots: Flash production is connidered %o be equivalent to stock tark
sroduchiono

Total caleulated producticn fzom origlaal reservoir pressure to 3059 psi ist

143 STH + 1815 STB = 322¢ STB




Nomenclature for Material Balence Caleul.iiions

2 RELOS PP PP

AG4

80y
AG

4G
4Cr

=

i

]

pscTl/2:92, (Rvs)césm)! {MSCF}

Flash PVT basis, oil formation volume factor, RVB/STB
Differential FVT basis, oil frrmation volume factor, RVB/RDB
Ges formation wolure faztor, |'VB/MSCF

Water formstion wolume factor RVB/STB

0il compresaibility. {3 per iMMRVB per PSI

Water compressibilicy. 7B pe:* MMRVB per PSI

Formatisn (roek) ecmpressibil: 4y, RIB per MMRVB per PSI

Total (average} somprzsmibilily of fluid-rock system, RVB por
MMRVE peyx DI

Total reservoir gas in-olacs differentiasl PVT basis) at pressurs
, MISCF

(In retrograde systene balow the dew point this is the gas equiva-

lent of both the gaz ond 1igu: 4 phases in the reservoir: totel

mols ire-place timas conversici. factor from mols to standard cubie

i'eetc-}

(In ¢il reservoirs this ig tho sum of the free gas and the gas in

Sclut*icﬁa)

Deoreass in tolal (diffareniicl) gas in-place over interval, MMSCF
Reservoir free gas in-place a!f pressurs py, MMSCF

Reserveir fres gas prodased cvey an inbervel, MMSCF

Separetor gas production over interval, MMSCF

(For non=voiatils cil raserveire and gas reservoirs, this is the
actual separator gas produced, For volatile oll reserveirs, this
is the sepsrator ges which wo1ld be obbtained if there were o
Uquic sondensing cut from the resemvolr free gas producsdo)
Total surface gas predusiion (ver interval, MMSCF

Actual separator gas praduced over intazval (for volatile ofl
sysiems), MMSCP

Total raservoir ires gz prod.ction ¥o yisld one stock tank barrel
of condansste (£9¢ volaiile oil systems), MSCF/STB.

Separator gas obiained {rom 2 unit of total reservoir free gas
produced (for volatile i1 ayrtems), SCF/SCP




Pags 2

AGsl

(GE)‘]_

&Rg

BN
A%

AR

ANR

=}

(Rs)lp

11

Reservoir gas equivalen: of stparator liquid {for gas reservoirs),
MMSCF

Equivalent "reservoir gas" of separator liquid per stock tank barrel
of oil production (for zas re:ervoirs), MSCF/STB., (This is the mols
of separator liquid, per STB ¢f oil obtained, times the conversion
factor from mols to standard cubic feeto This 1s usually for the
high pressure geparator liquid. If the reported gas production in-
cludes the low pressure separ;tor gas, this is for the low pressure
separator liquid.)

Tlagh oil in-place at prassur: py, MSTB  (Reserveir oil volume
ineplace divided by Zlash forrztion volume factozs)

Decreass in fiash ¢il ia=placet over imtexval, MSTB

Dif ferential oil in-place st ;ressure p;, MRDB (Reservoir oil volume
in-place divided by differentisl formation volume factor,)

Decrease in differentizl oll jneplace over interval, MRDB
Surface oil preduction wrer interval, MSTB

For volatile oil reservoirs this is the oil obtained from the
saturated reservoir oil produciion only and does not include the
oil condensed out from the ressrvoir free gas production. For
non=volatile ol reservalrs ani for gas reservoirs this is the
total stoek tank oil productisns

011 which condenseg ocut of res:rvoir free gas production at surface
(for volatile oil systens), NSIB

Actual oil production ¢rer intiarval for volatile oil systems,
MSTB (ANg = AN, * &3] :

Lb.=mola of hydrecarbons in-vl e in reservoir

Averags reservoir pressire, PSIG for cil reservoirs, PSIA for gas
reservoirs

"~ nregsure decrzase during intervel, PSI

Standurd pressurs, PSIA (1.7 “or most states; in Louisiana it is
15,03 PSIA)

Flash PYT basis, solution ges-2il ratio, MSCF/STB

Jas constent (for gas raservoi~s) = 10,73 (£3)(PSIA) per (°R)
(]bn m:.)

Gas in solution in separstor 1.quid, MSCF/STB
Differential PVT basis, soluti-n gas-cil ratio, MSCF/RDB




sub »

sub b
sub 1

sub 2

8

011 saturation, fraciion of to'al pore spate
Water ssturation, fyzction of total pore spase
Regervoly temperature, “Z = (°I' plus L50)
Standess temperaturs, °¢  (Tg¢ » 529 9R)
Volume, ﬁ;-s
Total pors spaes in reasrvoir. MHVB

Ressrvoir hydrocarbez velume {or gas reservoirs), MRVB
Water in plaze at pressizs Py HRVB

Water influx (encrcachment) over interval, MRVB

Water producticn over irtsrval, MSTB

Comprezsibility facter im p¥ = znRT, gas equation

{For retrograde systeng below the dew point this is for the
average hydrosarvons im place, zas plus liquid phases.)

To refsr 10 sversge prersure over an inverval o to value o a
VT factor at sverage pressur: over an intervals

To refer to bubbis poini preasires

To refer to pressure, ireplsgs valuea, and PVI factors, at starh
of an intervelo

To refer to pressurz, ii-plecs values, and PVT factors, at emd
of an imbervais i




Recovery Factor, % Original Oilin Place

NI , vi Vrao s ST,

PR

poe o g e s e e ll1l.l-.m| st do v s)

B R R A | RECOVERY FACTOR vs. WELL SPACING'
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ADDITIONAL COST TO DEVELOP
ALLISON AND NORTH ALLISON POOLS
ON 1O ACRES

29 Additional Wells on 4O-Acre Spaeing.

Each costs £175,000 to drill
Flow lines 1,500

Pumps 000
sﬁ}m
29 x 206,600 = $5,991,400

Additional Pool Recovery on LO-Acre 3pacing:

29 wells x 35 bbls/well = 1015 STB additional recovery for pool
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/ SCHLUMBERGER WELL SURVEYING 2::.___222

* ROUSTON, TEXAS
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