g A

FEE R EEEEEEEEE B

MADE IN &

359-200L

B

e

Da

10 YEARS BY MONTHS
X 110 DIVISIONS
KEUFFEL & ESSER CO.

KeE
B

arrals P
Water Percen’

FE

i~

i

e

110

100

90

80|

rue-GasOithotio, |

70

60

[ ARV SRR SN It

\, ,._ , ;
- o - : S :
50 - s : ]
: {
Ol Froduction ]
. . . - NI P B .
S S e ]
PR 1 i
. Il o y 3 i
)
! ,
! )
46 ; :
' B
.
S St S I I
A . [
M . ! o
i i [
, i N
; i [ oy
L ! .
B, } /i
N Pl 2l
——— . A (U SUR :
. : ' i i s
REUE R I ) ! ~deg o .
0 pAercent Water , ,
& . e . .
. 4 . L A A L . Lo G . . .
-.lu/l - H /\i/ : . ! S . . . C Lo
L 10 — [P e S P DN e N e e L PSR S S SO NS P
. N /A\.\ p— J\ ii.-fl/l(..l.\./o o ; ) } " : - I :
N . — . . / ' . N . . N . “
Lo o . . . . ! .
0 i - | | , ! i ;
: T ; : = s ” T = = :
L2 rwB L3 e a2 rwalsdle s 2 ruwiosdle s e 2R ruBsrdeds 22 2R R N -~ It B - B N S - S
) 5 S & 3 o 35 & ¢ < 8 £ 5 o e © © & I o o & © ) 3> - O 4 5 e ag 5 c o a8 2 ar 3 @ o o
2333288288 2323233838828l 83523223388z28|82x382232388z8|825c2323386z8|3822 222330582z 8|3f=5s2333a383=z0
9 56 _ 19 §7 19 .58 19 59. 19.60 19 61 19 62

Cubic _Ffeel Fer Barre/

Gas- 0/! Ratio,

er of Wells

Numb




| p.s..

U

A

MADZIN L o

359-200L

10 YEARS BY MONTHS
X 110 DIVISIONS
KEUFFEL & ESSER CO.

BOTTOM. HOLE PRESSURE @-5600

K&

. NORTH ALLISON POOLS

5| Time for ndlviduo] Wells ||
UL Eaetils Not | L |
s

.

B DR ST T ——t—

4000} -,
i

R e b

! } i

b
B

|

35001

11C, State 4

; W S ‘
3000 7 7
y 1, 7 - N¢ / y . e
(ATLANTIC, State ADWo.p- T /C, Fed-Yates No.]\
- I . X I [ SN
i R R S (I I <N DU (A SO O S PO S N (U0 D (A A S S SRS SUURPR S
2500 _
- V
: . ! -
e e W{f\yll [V SR
: _—
: } ; _
, . D . : AR X
— -~ r - ! - N . ' . ¥ . N v - -
' : ' | . . H < :
2000 ' , ! T ; —
; , _ ; | i s i Lo , : .
! . PRI, .
- - AH - R . . . : N . ! . . [ R O -
— = hee e — 4 . rn r—————— et e iy = S L]
. ! - R - “ . P - o . R . . . . P [ . i . o,
! . ' 3
, o] 4 A : e -
! i B i ! ! - i
| ]
-go ” . : L . . . . | s o ;
) .- | - L . ' . 0 [ : oy [P
U | : L P ' [ ' o . L
—_— ! . i . ) : ; , ¢ [ . R ! i R
_— ~ _ ' N . —— - R — —————— e i i 1L
o ﬁ } . PR ) . o ) < i o N :
; ; , ; ;
; ] M RN ! _ P A SR S S I | M
| i y .
1000 - - ] T , : 7
. . - SR S '
- ! JAN N i .\k N \ ' '
_ | PN H “ [ [ N N PR I h bl i .
i R | _ . . [ i R
i | 0 P P- A . L o :
- - - I - - e T * - . p 1. - = IM st om ememe T \.Siw-.« Tomem e mn T mm——p e tl,ll heih s (st I»'.l.'llx T V..‘y,'bl I — e e ”‘H
w ! I i _ ' -4 .
! ﬁ L ; ; L _
. , ! : A o : ,
500 — f . : - "
. ! _ g
: i : ' : “ ; :
1 _ . : : ' : ‘ P |
_ , . . L !
b o e D VUG P S . T‘ SV PURN (USSR AU SV R — N - 44 e e e e vfi.l..cfl s ——— L -
! - ' ' A ' H
- : ) T T _ ﬂ o - “
: m | | | . o | | 11 ‘
| ! ] | i . I
- i _ _ i , _ ! ) M - ;l — - .
o - , : - T - : = TS
P B N I N T T - D B e N B R I N T N I Y T T R I N e ey e
Sr25235328352]|503533323888/5953333:28583|/5833S855233825|32358353338358|5285835532538288|520323233383828|82332323233828|48523332483¢2
1954 19595 . 1986 . g 1957 1:58 _ 1959 _ 1960 19 19 ..




1.

3.

ke

Se

be

7.
8.

9.

BASIC DATA
ALLISON AND NORTH AILISON FOOLS

stical Properties of Reservoir Rock

B.
Ce
D.

Porosity ~ 5,153 (Avge of 5 cores)
Permeability - 107.2 md. (Avg. 5 cores)
Saturation ~ estimated 757 oil, 25 water
Type of porosity - matrix and wvugulnr

Structural Features

WOC - undeternined

COC - none chserved

Gross pay thickness - Bough "C" ~ 30-50t
Arithnetic avg., net pay thickness - 8,94
Dip ~ gentle, 100* to 150! per mile
Anticlinal structure - limits undefined

Fluid cha.racteristics

Average oil gravity - 48° APT
Salinity of water - 107,316 ppm, HaCl

‘Saturation mressure ~ 3150 psig
~ Solution gas-oil ratio - 1517 CF/B at 3150 psia

Formtion volume factor - 1.821 at 3518 psi
Viscosity of oil « ,19 cp at 3150 pei

Ogity of saturated oil at 156°F - from 3150 psi to 5000 psi -
23¢03 x 10~®vol/vol/psi

Pressures And Temperatures

A.
B..
Ce

D.

Original pressure - 3518 psig
Reservoir tenperature - 156°F
Jamary, 1959, weighted averase pressure at -5600" - 2734 rsig

(Shut-in from 72 hours to 168 howrs prior to test)

Average productivity index - 5,01
(Range: 2,22 - 11,88)

Statistical Data

Lo
B.
Ce
De
E.

04l production rate - 47,h47 barrels for April, 1959 .
Average GOR - see graph

later moduction - see graph

tell count ~ 1 mroducing, 1 drilling, 2 dry.

“Jell Complotion llethods - Casing Ferforations liost Coxmon

Area {/ithin Recommended Boundary ~ 2339 Acres
Average ilell Density - 80 Ac/iell ]
Disposition of Gas for llonth of April, 1959

A,
B.
C.

Veut — 7610 ICF
Leass - 137, IiCF
Sold - 47,162 HCF (Sinclalr, lagnolia, Fhillips)
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HNZT PAY BY VELLS

ALLISON AMD MORTH ALLISON FOOLS

OPZRATOR, IEASE & TLL

Ada Cil Co

_ m S5t No. 1

Atlantic Refi Co.
b_\-m% fo. 1

Federal-Yates lo, 1
State "AD" lio, 1
State "AE™ Ho, 1

Cactus Drilling Co.
Sunray State "A" lio, 1
Sunray State "A" No, 2

Culf 01l Cor
ST . ) T 1
Mills (Fod.) llo. 2

¥ Petroleum CO;
%ﬁ'ﬁ'ﬁ (Federal) No. 1

Childers (Federal) No, 2

Cox (Federal) lo, 1
Cox (Federal) lo. 2

Ohio 041l Co,
State "A" No, 1
State "A" No, 2

Sun 041 Co.
— R. G. Lills No, 1

H
Tetce Production Co,

Arithmetic Average Thickness -~ 8,94¢

o

Hz' m!. FT.

o

0 Lol

waba Wb

Bw



VOLUMETRIC CALCULATION
FOR OIL IV PLACE = 4O ACRE TRACT
ALLISON AND NORTH ALLISON POOLS
LEA AND ROOSEVFLT COUNTIES,
NEW MRYTCO

nlnnggxgx(l-Sw)xth

= 7758 x .%Sx (1 -425) x 894 x kO

= 58,841 barrels

A recovery factor of 30% is believed to be ressonable for the
Allison and North Allison Pools. Recoverable oil per Lj0=-scre location
would therefore be:

Recoverable oil = ,30 x Nl

= .30 x 58,841 barrels

= 17,652 barrels

Definition of Symbols:
¥, = Original oil in place per LO acre tract, stock tank barrels
g = Porosity as a fraction, <0515
Sw = Interstidial water saturation, fraction of pore spacs = .25
h = Net pay thickness, feet - 8.9k
A = Area for which oil in place 1s 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 acrefoot



VARTATIONS REQUIRED IN APPLIED
DATA TO ACCOUNT FOR OIL PRODUCED
GULF MILLS NO. 1 WELL
ALLISON POOL

Egtimated Regoverable 011 For 40O Acrs Tract Assigned To Oulfts Federal Mills
NO. 1 ilt

Recaverableo.ﬂ.szﬂxg;Axhxgl-Su[xRoFc
= 778 x &61:%0:11: ;1..252::,29

= 28,258 SEB

RF 18 the recovery factor and is estimated to be 308, Other symbols in the
above equation are defined on the Exhibit showing volumetric calculations for

o1l in placea

The measured oil production from Gulf's Federal Mills No, 1 was
273,437 barrels as of May 1, 1959, The tabulation below shows what each
varisble in the above equation wonld have to be to account for the volume of
oil actually produced from the tract as of May 1, 1959, if all variables btut
one are equal to thelr applied valuese In reviewing this Table, it should be
remembered that 28,258 STB is the estimated ultimate recovery of oil that was
originally situated beneath the LO-acre tracts The 273,437 barrel figure is
what the well has actually produced and of course the well is still producing.
An even greater variation in the applied values and required values would exist
if the required values were based on actual ultimate recoverye

1ied Valuse Values
Nat Pay 11 Zeet

Parosity ‘ 6.T% - Qh8%
Recovery Factor 308 290.3%
Water Satuwration 25% «0F
Formation Volume Factor 1.8 0,188

All applied valuee are measured except water saturation and recovery
faotor. Water saturation usually occurs between 15% and 60% but éarmot be lsss
than 0%. Reeovery facior will occur normally between 15% and 50%.



ECONQMICS OF DRILLING GNE WELL PER KO ACRES

IN ALLISON AND NORTH ALLISON POOLS

REVEUE

117,652) (1.0 - -125) ("2.95) = e a0 e
Less Severance Taxes At 2041369/B0s o «

Gross 0il Bevenue less Severance TaxeS. .

Gag
TTTL7,652) (1e0 « o125) (3.5h0) (90,08) «

Legs Severance Taxes At 0.026l Of Value
Gross (as Revenue Less Severance TaxesS.

Total Gross Revenue Less Seversnce Taxes,.

COSTS
Development
Drillinge o ¢ o o o o o o
Pmnping E{plipmerrb ¢ o @ &
Flow LinocsSe o« o v o o 0 o
Toetal Development Cogte o

ggeratég%
a,O. (1?,652). » @ & © ® e o 4

Total Costs o o o o ¢ = 0 9 ¢ s 5 0 »

¢ ® s o
e o 8 e
> ¢ s %
L Y
e & o o
e » & @
" e s &

1088 Pep hOwlere WEll o o o o o ¢ o v o

CONDITIONS
ecoverable Gil In Place Per L0 Lcxes
Average Gase0il Ratio Throughoub Life
ClL PriCe o o e ¢ ¢ s 2 % o 2 o »
Casinghead (ag8 PricBe « « » ¢ ¢ s
oper&tingCOﬁoonOUQQtso

ROy&lty'Qetﬂooaoooonc
A11 Wells Completed At Same Time

» & % ¢ & &
T & & €& 4% @

e & ¥ o

*

® ¢ o @

& & & & g @

* a ¢ »

¢ & & & 5 8

* o & &

€ &

¢ 4 & ¥ 4 @

o & % & & s

« ® B o 8 @

.+ e 0

* 0 »

® &

& 45,566

. 2,18
5 TIRT

$  L,37h
115
by
# h7,T30
S 175,000
1
% T055500
£ 1,2
£ 160,302
17,652 barrels
3,540 cubic fest per bbl.
$ 2495 per barrel
3 0.,08 per MCF
$ 0408 per barrel
1/8



RESULTS OF INVESTIGATION OF DRAINAGE
ATLLISON AND NORTH ALLISON POOLS

CASE I II

OPERATOR Atlantic Ohio

WELY, Fedo Yates #1 State E-6859"AM{2

LOCATION | SE NE Sec. 35 SE SE Sec. 2
T-8S, Re36E T-9S, R=36E

OIL T PLACE BY
VOT,IMETRTC CALCULAe
TION FOR 80 AC., STB 118,470 112,959

CAT.CULATED PRODUCTION BY
EXPANSION OF RESERVOIR

FLUIDS & ROCK ABOVE BUBBLE

POINT (3518-3150 psi), STB  1,lh 1,588

CALCULATED PRODUCTION BY
EXPASION OF RESERVOIR

FLUIDS BELOW BUBBLE

POINT, STB 1,815 12,204

PRESSURE INCREMENT FOR
CALCULATION BELOW 3UBRLE
POINT, psi 31503059 3L50-2602

TOTA! CALCULATED PRODUC-
TION MM EXPANSION §
80 AC. TRACT, STB 3,229 13,792

ACTUAT, fSASURED PRONUCTION
TR WELL AS OF DATT OF
TAST PRESSURE, STB 14,653 124,399

PRONUCTION DUF TO JRATNAGE
FROM OPHER AREAS, STB 11,h2hL 110,607

CAT.CULATED DRATIAGE
AREA, ACRES 360 720

II1

Cactus

Sunray Ste. "A" £1
NW NE Secs 2
T«9S, R=36E

112,959

1,588

6,11

31.50-2803

7,119

19,053

11,334

200



SAMPLE CALCULATION
FOR PRODUCTION DUE TO
EXPANSION OF RESERVOIR
FLUID & ROCK=-80 ACRE
TRACT SITUATED ABOUT
ATLANTIC*S FEDERAL YATES NO.o 1

Oalculationoforigimloil-in-plwu
6= xfxhx (1-.Sw) x &

- X o0 X X (l=y x 80
= 118,170 Stock Tank Barrels

Caloculstion of production dues to expansion of reservoir fluids and roek above
the bubble point:

Pressurs increment is from 3518 psi down _to 3150 psi.
+
F&Bog_'_[_(cm‘cm):sgfgﬁc)JAleo'é-B'M&
2

AN =

= 118,470 x 1.821*423,02 - g#) + ('1.2—%6'25)]_;68 x 20

= 11k STB

Caleculation of production due to reservoir fluid expansion below the bubble point:

Pressure increment is from 3150 psi down to 3059 psic. The latter pressure was
measured on April 21, 1959

011 4in place at bubbls point is 118,470 bbls - 141 bbls = 117,056 STB

" Sinoe gas 1liberation in the réservoir is a differential process, the barrels
of stock tank oil-in-place must be chanmd t0 residual differantm barrcll. This
is done as follows:

Bof

¥a = Br 53

- 117 ,056 (%%

= 115,60} Residusl Differential Barrels



Page 2

Differential reservoir production below the bubble point is as follows:

8Ny ® Ngy | Bgp(Rady - Redp) * (Bgz—Bgl)-(Bou-BoQ)]-Buwp
(Bodp ~ * Bgofiacm) T

= 11 - 0826 1.525% = 1 +0 - 1.8&‘108 0
- X x

= 1790 RDB

The above diffarentizl production can be converted to flash production as
follows:

m,-wd(?ﬁ‘),. - 1190 (B3 - 15 ot

Note: Flagh production is considered to be equivalent to stoek tank
production.

Total calculated production from original reservoir pressure to 3059 psi iss

1y STB + 1815 STB = 3229 STB



Nomenclature for !laterial Balance Caloulations

INNFEENEFNER

&

84

a0y

AG.p

s,
A0g

€
Camv

acr/z.srz, (RVB) (PSIA)/ (MSCF)

Flash PVT basis, o0il formation volume factor, RVB/STB

Differential PVT basis, oil formation volume factor, RVB/RDB
Ges formation volume factor, RVB/MSGF

Water formation volume factor, RVB/STB

01l compressibility. K'B per MMRVB per PSI

Water compressibility, RVB per MMRVB per PSI

Formation (rock) compressibility, RVB per MMRVB per PSI

Total (average) compressibdlity of fluid-rock system, RVB per
MMRVE per PSI

Total reservoir gas in-place (differential PVT basis) at pressure

MY¥SCF

®

Bnretrogmdesysbem‘nelowtho dew point this is the gas equiva-
lent of both the ges and liquid phases in the reservoir: total
mols ?—pluo times conversion factor from mols to standard cubie
feoto

(In oil reservoirs this is the sum of the free gas and the gas in
solution.)

Decrease in total (diffsrential) gas in-plass over interval, MMSCF
Reservoir free gas ineplace at pressure pj, MISCF

Reservoir free gas produced over an interval, MMSCF

Separator gas production over intervael, MMSCF

(For non-volatile oil reservoirs and gas reservoirs, this is the
actual separstor gas produced. For volatile oil reservoirs, this
is the separator gas which would be obtained if there wers no
liguid condensing out from the reservoir free gas produced.)
Total surface gas production over interval, MMSCF

Aotual separator gas produced over intarval (for volatile oil
systems), MMSCF

Total reservoir free gas production to yield one stock tank barrel
of condensate (for volatile oil systems), MSCF/STBo

Separator gas obtained from a unit of total reservoir free gas
produced (for volatile oil systems), SCF/SCF
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Reservoir gas equivalent of separator liquid (for gas reservoirs),
MMSCF

Equivalent "reservoir gas® of separator liquid per stock tank barrel
of oil production (for ges reservoirs), MSCF/STB. (This is the mols
of separator liquid, per STB of oil obtained, times the conversion
factor from mols to standard cubic feeto This is ususlly for the

high pressure separator liquid. If the reported gas production ine
cludes the low pressure separator gas, this is for the low pressure
separator liquid.)

Tlash oil in-place at pressure py, MSTB  (Reservoir oil volume
in-place divided by flash formation volume factore)

Decrease in flash oil in-place over interval, MSTB

Dif ferential oil in-place at pressure py, MEDB (Reservoir oil volume
ineplace divided by differential format on volune factoro)

Decrease in differential oil ineplace over interval, MRDB

Surface oil production over interval, MSTB

For volatile oil reservoirs this is the oil obtained from the
saturated reservoir oil production only and does not include the
oil condensed out from the reservoir free gas production, For
none-volatile oil reservoirs and for gas reservoirs this is the
total stock tank oil production.

011 which condenses out of reservoir free gas production at surface
(for volstile oil systems), MSTB

Actual oil production over interval for volatile oil systems,
MSTB (ANR = AN, *+ ANp

Lbe-mols of hydrocarbons in-placs in resem:lr

Aversge reservoir pressure, PSIG for ‘oil reservoirs, PSIA for gas
reservoirs

Reservoir pressure decrcase during interval, PSI

Standard pressure, PSIA (1k.7 for most states; in Louisiana it is
15,03 PSIA)

Flash PVT basis, solution gas-oil ratio, MSCF/STB

((h];ocomgant (for gas reservoirs) = 10,73 (£t3)(PSIA) per (°R)

Gas in solution in sepsrator liquid, MSCF/STB
Differential PVT basis, solution gas-cil ratio, MSCF/RDB



sub »

sub b
sub 1

sub 2

011 saturation, fraction of total pore space
Water saturation, fraction of total pore space
Reservoir temperature, °R = (°F plus L50)
Standard temperature, B (T « 520 OR)

= Volume, ftj

Total pore space in reservoir, MRVB

Ressrvoir hydrocarbon volume (for gas reservoirs), MRVB
Water in place at pressure py, MRVB

Water influx (encroachment) over interval, MRVB

Water production over interval, MSTB

Compressibility factor in pV = 2nRT, gas equation

(For retrograde systems below the dew point this is for the
average hydrocarbons in place, gas plus liquid pheseso).

To refer to average pressure over &n interval or to value of a
PVT factor st average pressure over an intervalo

To refer to bubble point pressure.

To refer to pressure, in-place values, and PVT factors, at start
of an intervale

To refer to pressure, in-placs values, and PVT factors, at emd
of an intervalo
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ADDITIONAL COST TO DEVELOP
ALLISOR AND NORTH ALLISON POOLS

_ON 4O ACRES

29 Additional Wells on 4O-Acre Spacing.

Each costs $175,000 to drill
Flow lines 1,600

y sz?%‘m
29 x 206,600 = $5,991,L400

Additional Pool Recovery on LO-Acre Spacing:
29 wells x 35 bbls/well = 1015 STB gdditional recovery for pool



