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E X H I B I T S F O R C A S E 1 6 3 7 

REHEARING OF ATLANTIC'S 
APPLICATION FOR 80-ACRE 
SPACIW3 IN ALLISON 

AND NORTH ALLISON POOLS 

July 15 s 1959, Regular Statewide Hearing 



BASIC DATA 
ALLISON AMD NORTH AU3S0N POOLS 

1. Physical Properties of Reservoir Rock 
A, Porosity - 5.15£ (Avg, of 5 cores) 
B. Permeability - 107.2 nd. (Avg. of 5 cores) 
C Saturation - estimated 75;t o i l , 25;i" water 
D. Type of porosity - oatrix and vugular 

2. Structural Features 
A, ;J0C undetermined 
B. GOC - none observed 
C» Gross pay thickness - Bough "C" - 30-50* 
Do Arithmetic avg. net pay thickness - 8,94s 

E . Dip - /gentle, 100' to 150* per mile 
F. Anticlinal structure - limits undefined 

Fluid Characteristics 
A. Average oil gravity - 48° API 
B. Salinity of water - 107,316 ppm, Had 
C. Saturation pressure - 3150 psig 
D. Solution gas-oil ratio - 1517 CF/B at 3150 psia 
£• Formation volume factor - 1,821 at 3518 psi 
F, Viscosity of oil - .19 cp at 3150 psi 
G. Compressibility of saturated oil at 1T6°F - from 3150 psi to 5000 psi 

23.03 x lO^'/ol/vol/psi 

Pressures And Temperatures 
A, Original pressure - 3518 psig 
B. Reservoir temperature - 156°F 
C, January, 1959, weighted average pressure at -5600» - 2734 psig 

(Shut-in from 72 hour3 to 168 hours prior to test) 
D. Average productivity index - 5e01 

(Range: 2.22 - 11,88) 

5. Statistical Data 
A. Oil production rate - 47,447 barrels "or April, 1959 
B. Cumulative oil production to 5-1-59 - 1,998,553 barrels 
C. Average G0R - see graph 
D. '.later production - see graph 
E. */oll count - H< producing, 1 drilling, 2 dry 

6. '..'ell Completion I let hods - Casing Perforations Most Conaon 

7. Area Uithin Recommended Boundary - 2̂ 10 Acres 

8. Average Jell Density - 80 AcAfeU 

9. Disposition of Gas for Ilonth of April, 1959 
A. Vent - 7810 IICF 
B. Lease - 1374 KCF 
C. Sold - 47,162 IICF (Sinclair, I Magnolia; Phillips) 





BCCtKHDDS OP DRJJJJCNO ONE HELL PER t|0 ACRES 
IN ALLISON AND WORTH ALLISON POOLS 

REVENUE 

""ST 
^YO,000) (1.0 - ($2.9$) - $180,688 

Less Severance Texas At $0.1369/30. . . . . . . • .8.385 
Gross Oil Revenue Las* Severance Taxes* • • • • •ITS^MS 

Qas 
T70.000) (1*0 - ,125) (1.S17) (*>.08) ?.li33 

Less Severance Taxes At 0.026U Of Valae o . . « . o .196 
Oroas Qas Rervenue Lass Severance Taxes. • « • • • .7,237 

Total Gross Revenue Less Severanee Taxes* « e . • ol?9 J$hO 

COST 
"""TSrlllingo » e * « » « . » o e a * « * . . . . » « .175,000 

Putting Equipment • • • • • • • • • • 30,000 
Flow Lines. • • • • « • • • • • • • • • • » • • • . 1.600 
Total Cost. .SOoJoM 

Loss « Uo Acre Well • • • < > • . » • • • • 27,060 

CONDITIONS 
Oil In Place Per 1*0 Aores . o . . . . . . . . . . . 70,000 barrels 
Gas-Oil, Ratio. • • « • 1517 cubic feet per barrel 
Oil Price . . . . . . . e . • • 42*95 per barrel 
Casinghead Gas Price. • • • • • • 40.08 per MCF 

Recovery factor has been used as 1*0« In practice, recovery factor Kill 
range between 0o2 and 0»J»« Oil and gas recovery and revenue will be 
duoed proportionately. Operating expenses, which ware neglected, will 
increase total costse 



KliP PAY BY "..'ELLS 
ALL!SOU AND NORTH ALLISON POOLS 

OPZRATOR. LEASH & ..'SLL 

Ada Oil Go, 
Adans St, No. 1 

Atlantic Refining Go, 
Federal-Gulf No, 1 
Federal-Yates Ho. 1 
State "AD" Ho. 1 
State "AJJ* Ho, 1 

Cactus Drilling Go, 
Sunray State "A" No. 1 
Sunray State :'An IIo. 2 

Gulf Oil Corp. 
Kil ls (Fed.) IIo. 1 
m i l s (Fod.) IIo. 2 

Magnolia Petroleum Co. 
Chi1df*rs (Federal) No. 1 
Childers (Federal) No, 2 
Cox (Federal) No, 1 
Cox (Federal) IIo. 2 

Ohio Oil Co. 
State "A" No. 1 
State "A" No. 2 

San Oil Co. 
R. G. IllllB IIo. 1 

i 

Trice Production Co. 
" iferrill No/T" 

Arithmetic Average Thickness - 8. 



VOLUMETRiC CALCULATION 
FOR OIL PT PLACE - UO ACRE TRACT 
ALLISON AMD NORTH ALLISOS POOLS 

LEA AW) ROOSEVELT COUNTIES, 
NEW MEXICO 

\ • 7758 x 0 x ( l - S w ) x h x A 

o 

7758 x ,0515 x (1 •» ,25) x 3*9h x UO 
H B S I — 

» 58,8Ul barrels 

A recovery factor of 30$ is believed to be reasonable for the 
Allison and North Allison Pools, Recoverable oil per UO-acre location 
would therefore be: 

Recoverable oil <* ,30 x 1̂  

- ,30 x 58,8la barrels 

• 17,652 barrels 

Definition of Symbols: 

Nj_ * Original oil in place per UO acre tract, stock tank barrels 

0 * Porosity as a fraction, .0515 

Sw » Interstitial water saturation, fraction of pore space - ,25 

h * Net pay thickness, feet - 8,9k 

A • Area for which oil in place is being calculated - kO acres 

BQ

 e Original oil formation volume factor, barrels of reservoir space 
per barrel of stock tank oil - 1,821 

7758 » Number of barrels per acre-foot 



VARIATIONS REQUIRED IN APPLIED 
DATA TO ACCOUNT FOR OIL PRODUCED 

OULF MILLS NO* 2 WELL 
ALLISON POOL 

Estimated Recoverable Oil For UO Acre Tract Assigned To Oulf*s Federal Mills 
No. 1 1st 

Recoverable Oil « 7753 x 0 x A x h x (l«Sw) x R.Fo 

e 7753 x 0O67 sltOx U s (1~<,25) x .30 
"~ Uo2l 

» 28,258 ST3 

RF is the recovery factor and is estimated to be 30$© Other symbols in the 
above equation are defined on the Exhibit shoving volumetric calculations for 
oil in place,, 

The measured oil production from Gulf's Federal Mills No0 1 was 
273»U37 barrels as of May 13 1959o The tabulation below shows what each 
variable in the above equation would have io be to account for the volume of 
oil actually produced from the tract as of May 1, 1959# if all variables but 
one are equal to their applied values. In reviewing this Table, it should be 
remembered that 23,258 STB is the estimate-! ultimate recovery of oil that was 
originally situated beneath the UO-acre tr ict. The 273,U37 barrel figure is 
what the well has actually produced and of course the well is still producing o 
An even greater variation in the applied v dues and required values would exist 
if the required values were based on actuaT. ultimate recovery© 

A railed Values Required Values 
Net Pay 1i feet 16U feei 
Porosity 6e7$ 6U*$% 
Recovery Factor 30% 290*3$ 
Water Saturation 2$% <S% 
Formation Volume .Facte? lo821 0.188 

All applied values are measured tsxeept water saturation and recovery 
factoro Water saturation usually occurs between \$% and 60% but cannot be less 
than 0%o Recovery factor will occur norma.'ly between J&% and $0%o 



ECONOMICS OF DRILLING ONE 17ELL PER iiO ACRES 
IN ALLISON AMD NORTH ALLISON POOLS 

REVi&lUK 
5 H 
""717,652) (1.0 - .125) (-2.95) * 5 it5,566 

Less Severance Taxes At ?0.1369/BO» . . . . . . . . 2 f 115 
Gross Oil Revenue Less Severance Taices. • U3jS5l 

Gas 
"Tl7 9652) (1.0 - .125) (3.5UO) ($0.06) . . . . . . . 5 U.37U 

Less Severance Taxes At 0.026k Of Value . . . . . . 115 
Gross Gas Revenue Less Severance fa;;:ea. • £ U,259 

Total Gro3S Revenue Less Severance Ta::ea. . . . . . . 5 U7,710 

COSTS 
Development 

Drilling. ..».<>•. .»**.<> • • • • . « « • $ 175,000 
Pumping Equipment * o « . . . . . . . • • • • • . « 30,000 
Flow Lines , , <, 1,600 
Total Development Cost. f- 206,600 

Operating 
I SO .08) (17,652) fi 1^2 
Total Costs . . . a . *, 2o8,61'2" 

Loss Per Uo-Acre Well « * . . . . . . , . f 160,302 

CONDITIONS 
Recoverable Oil In Place Per hO Acres • 
Average Gas-Oil Ratio Throughout Life » 
Oil Price 
Casinghead Gas Price. « « * • * . . , » 
Operating Cost. » • • * * . . * . . . . 
Royalty . . . . . . . . . » • « . . « . 
All Wells Completed At Same Time 

. . . 17,652 barrels 
• • • 3,51tO cubic feet per bbl. 
. • • $ 2*95 per barrel 
. . . $ 0.08 per MCF 
• . • t 0.08 per barrel 
• • • 1/8 



RESULTS 05 INVESTIGATION OF DRAINAGE 
ALLISON AND NORTH ALLISON POOLS 

CASE 

OPERATOR 
WELL 
LOCATION 

OIL I " PLACE BY 
VOLiriETRTC CALCULA­
TION FOR 80 AC., STB 

At lan t i c 
Fed. Yates r f l 
SE NE Sec. 35 
T-8S, R-36E 

l l 8 9 i i ? 0 

I I 

Ohio 
State E-6859"A"#2 
SE SE Sec, 2 
T-9S, R-36E 

112,959 

i n 

Cactus 
Sunray St. "A" 
NW NE Sec, 2 
T-9S, R-36E 

112s959 

CALCULATED PRODUCTION BY 
EXPANSION OF RESERVOIR 
FLUIDS & ROOT ABOVE BUBBLE 
POINT (351S-3150 p s i ) , STB i 5 i a 1̂ 588 1,588 

CALCULATED PRODUCTION BY 
EXPANSION OF RESERVOIR 
FLUIDS BELOW BUBBLE 
POINT, STB 1,815 12,20U 6,131 

PRESSURE INCREMENT FOR 
CALCULATION BELOW BUBBLE 
POINT, psi 3150*3059 3150-2602 3150-2803 

TOTAL CALCULATED PRODUC-
TION FROM EXPANSION FOR 
80 AC. TRACT j STB 3,229 13,792 7*719 

ACTUAL MEASURED PRODUCTION 
7R0M WELL AS 0? DATE OF 
LAST PRESSURE, STB 1U,653 

PRODUCTION DUE TO DRAINAGE 
FROM OTHER AREAS, STB ll,2t2i< 

12^,399 

110,607 

19*053 

l l , 3 3 i t 

CALCULATED DRAEIAGE 
AREA? ACRES . j o y 720 200 



SAMPLE CALCQL ÎON 
FOR PRODUCTION -)X3E TO 

EXPANSION OF RES3RV0IR 
FLUID k RGCI*«80 ACRE 
TRACT SITUATED ..BOUT 

ATLANTIC *S FEDERAL XATES NO, 1 

Calculation of original oil-ln-place: 

% m 7758 x 0 x h x (1-Sw) g A 

* 7758 x 6Q515 x 9 X_(1»Q21). x 8Q 

= 118 9itTO Stock Tank Barrels 

Calculation of production due to espansior of reservoir fluids and rock above 
the bubble points 

Pressure increment is from 3518 pel com to 3150 psio 

& N « H f l *** L ( C o a " G g a ) * £V"^r /JAP x 10 ^ By AWp 

I /3el • 6„5^ ^ 
" H8»k70 x 1,3a 1.(23003,- 3B1) * V ^ T T / J 368 x 10 - 0 

» l U l i STB 

Calculation of production due to reservoir fluid expansion below the bubble points 

Pressure increment is from 3153 psi dsm to 3059 psi« The latter pressure was 
measured on April 21, 1959o 

Oil in place at bubble point is 113 j a '0 bbls - UUlii bbls « 1173056 STB 

Since gas liberation in the reservoir is a differential process, the barrels 
of stock tank oil-in-place must be changed to residual differential barrelSo This 
is done as follows: 

• 117,056 \O607 

» 115,60k Residual Differential Bairels 

1 
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Differential reservoir production b slow the bubble point is as follows? 

BggCRsdx - Rsdg? * - - (Bodi - Bod2)J- % % 

3 H5.60b [.826 (1.525 - 1455) » 0 - (1.860 - 10831)]» 0 

1790 RDB 

The above differential product:.on can be converted to flash production as 
follows; 

A% = AIJd\Bof7a * 1790 \X^2£ » STB 

Note? Flash production is considered to be equivalent to stock tank 
oroductiono 

Total calculated production from erlg:i nal reservoir pressure to 305° psi iss 

llOli ST3 + 1815 STB * 322$ STI 



Nomenclature for Material Balance CaletiLitions 

a - (ftTO)(PS3A)/(MSGF) 

Bof = Flash PVT basis« o i l formation volume factor, RVB/STB 

Bod =•* Differential PVT basis3 o i l formation volume factor, RVB/RDB 

Bg * Gas formation volutee factor 3 UVB/MSCF 

By s Water formation voltEce factor. RVB/STB 

C0 « Oil compressibility 1C3 per itHRVB per PSI 

Cy e Water compressibilioys 1/3 per MMRVB per PSI 

Cf s Formation (rock) coa?sro-33ibil:"ty, RVB per MMRVB per PSI 

Ofc * Total (average) coEpressibility of fluidsrock system, RVB per 
MMRVB pet 

G^ e Total reservoir gas in-'olace differential PVT basis) at pressure 
ft, ©ISCF 
(in retrograde systems balow • .he dew point this is the gas equiva~ 
lent of both the gas and liqui d phases in the reservoirs total 
mols in»plaee times eonversioi. factor from mols to standard cubic 
feetc) 
(Xn o i l reservoirs this is the sum of the free gas and the gas in 
solutioso) 

&GC, e Decrefise in total (diffsrentifl) gas in»plaee over interval, MMSCF 

Gp- s Reservoir free gas in*place ai pressure p^9 MMSCF 

&0p e Reservoir free gas prodasod crer an interval, MMSCF 

AG— » Separator gas production over interval., MMSCF 
(For non-volatile o i l reservoirs and gas reservoirs, this is the 
actual separator gas produced, For volatile o i l reservoirs, this 
is the separator gas tshieh wovld be obtained i f there were no 
liquid condensing cut from thf reservoir free gas producedo) 

iG p e Total surface gas production rver interval, MMSCF 

&GR S Actual separator gas produced over interval (for volatile o i l 
systems), MMSCF 

* Total raservoir free gas production to yield one stock tank barrel 
of condensate (for volatile o i l systemsKSCF/STBo 

aQRP] e Separator gas obtained from a unit of total reservoir free gas 
produced (for volatile o i l systems), SCF/SCP 
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oGgl « Resarvoir gas equivalent of giparator liquid (for gas reservoirs)« 
MMSCF 

(GE)^ " Equivalent "reservoir gas" of separator liquid per stock tank barrel 
of oil production (for gas reservoirs)$ MSCF/STBo (This is the mols 
of separator liquid, per STB cf oil obtained, times the conversion 
factor from nols to standard cubic feeto This is usually for the 
high pressure separator liquid<> If the reported gas production in­
cludes the low pressure separator gasthis is for the low pressure 
separator liquids) 

Nfi » Tlasb. oil irv-p lace at poseurs pi, MSTB (Reservoir oil volume 
in-place dlvidod by flaah formation volume factoro) 

aNf 8 Decrease in flash oil i,v»placi! over interval, MSTB 

Ndx * Differential oil in-»pla«se at pressure p£# MRDB (Reservoir oil volume 
in-piacdivided by different:! al formation volume factoro) 

AN̂  * Decrease in differential oil :la-place over interval, MRDB 

AIL K Surface oil production wrer interval, 1ST3 
For volatile oil reservoirs tills is the oil obtained from the 
saturated reservoir oil production only and does not include the 
oil condensed out from the res avoir free gas product! on 0 For 
non-volatile oil reservoirs and for gas reservoirs this is the 
total stock tank oil production© 

AN« * Oil which condenses out of resnrvoir free gas production at surface 
(for volatile oil systems), M3.CB 

A% « Actual oil production o^er int irval for volatile oil systems^ 
MSTB (A% * AMg •> a3p) 

n ' Lba-mols of hydroc&TboTm in»pl.ice in reservoir 

p * Average reservoir pressure, PSIG for oil reservoirs$ PSIA for gas 
reservoirs 

bp oressure decrease during interval 8 PSI 

Pse * Standard pressure, PSIA (Hi©7 'cr most statesi in Louisiana i t is 
I5o03 PSIA) 

* Flash PVT basiss solution gas-:5il ratio, MSCF/STB 

R • Gas constant (for gas ryservoi;*s) • 10̂ 73 (ft^)'PSIA) oar (°R) 
(li3o aol) 

(R8)gp • Gas i n solution in separator l-.quid* MSCF/STB 

R^ * Differential PVT basis „ solution gas-oil rat io s MSCF/RDB 
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S0

 s Oil saturation fraction of ho-al pore space 
s Water saturation* fraction of ratal pore space 

T « Reservoir temperature^ < 2 a C"l plus 3*60} 

TgQ s Standard, temperature* % (T s t ; s 520 °R) 

¥ » ?olume 3 

?p a Total pore space in reswear,, KRVB 

Vg s Ressxroir hydrccarboa volume (lor gas reservoirs) s MRVB 

Wĵ  « Water ia place at presses p .̂-; MRVB 

GŴ  8 feter influx (encroachment) c^nr interval 9 MRVB 

4W e Water production over interval. HSTB 
P 

2 « Compressibility facto? in p? <* snRT9 gas equation 
(For retrograde systssas belo» tha dew point this is for the 
average hydrocarbons in place, gas plus liquid phases <-,) 

sub » = To refer to average pressure orer an interval or to value of a 
PVT factor at average pi'e'ssura over an interval© 

sub b 3 To refer to bubble point pressvreo 

sub 1 = To refer to pressure. in-plaes values, and PVT factors 9 at start 
of an interval© 

sub 2 13 To refer to pressureg h.-ylzm valuess and PVT factors, at and 
of an intervals 





ADDITIONAL COST TO DEVELOP 
ALLISON AND NORTH ALLISON POOLS 

ON UO ACRES 

29 Additional Wells on bO-Acre Spacing o 

Each costs $175,000 to d r i l l 
Plow lines 1,600 
Pumps 30«000 

5206,600 

29 x 206,600 • $5,991,1*00 

Additional Pool Recovery on UO-Acre Spacing» 

29 wells x 35 bbl a/well • 1015 3TB additional recovery for pool 

( 
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