
TAPACITO FIELD 

Interference Test #1 

BtTORF- THE 
OIL CCNS.KVAMUN COMMISSION 

SANTA FE, NEW MEXICO 

CASE 

Producing Veils: 

Jicarilla 1-E 
Jicarilla 3-E 
Jicarilla 4-E 

SW/4 16-26-4 
NE/4 15-26-4 
HE/4 22-26-4 

Shut in: 

Jicarilla 2-E SW/4 15-26-4 

Month 

January 1956 
February 1956 
March I956 
April 1956 
May 1956 
June 1956 
July 1956 
August 1956 
September 1956 
October 1956 
November 1956 
December 1956 

SICP SITP 

1090 1087.5 
1088 1086 
1089.5 1086.5 
1089.5 1087.5 
1089 1086 
1088.5 1085.5 
1086 1083 
1083 1080 
1079 1077 
1072.5 1074.5 
1070 1068 
1068 1066 

Monthly 
Production 

0 
72,787 
95,289 

140,648 
170,881 
145,098 
135,196 
145,782 
134,289 
121,394 
79,830 
99,256 

Cumulative 
Production 

168,076 
308,724 
479,605 
624,703 
759,899 
905,681 

1,039,970 
1,161,364 
3̂ ,241,194 
1,340,450 



Producing Wells: 

Shut in: 

TAPACITO FIELD BfF0Rc THE 
OIL CONSchVAilON COMMISSION 
• SANTA FE, NEW MEXICO • 

mterf erence Test #2 J^/^C EXHIBIT Nn. m ^ 
CASE / ^ 0 ^ 7 

Jicar i l la 2-D SVi/4 29-26-3 
J icar i l la 5-D SW/4 30-26-3 

J icar i l la 4-D NE/4 30-26-3 

Month SICP SITP 
Monthly 

Production 
Cumulative 
Production 

November 1956 
December 1956 
January 1957 
February 1957 
March 1957 
April 1957 
May 1957 
June 1957 

IO65 
IO65 
IO65 
IO65! 
1066 
1066 
1065i 

1064 
1064 
1064 
1064i 
1064§ 
1064§ 
1063! 

56,278 
58,555 
47,7^ 
^7,571 
37,901 
47,147 
37,819 

60,455* 
116,733 
175,288 
223,032 
270,603 
308,504 
355,651 
393,470 

*Ctanulative for 2-D well only, 4-D veil on production in 
.December 1956. 



ISOPACHOUS MAP OF MICROLOG POROSITY 

TAPACITO PICTURED CLIFFS GAS POOL 

SOUTHERN UNION JICARILLA V AREA 
RIO ARRIBA CO., NEW MEXICO 

CALCULATED PRESSURE DISTRIBUTION 

IN VICINITY OF SOUTHERN UNION JICARILLA NO. 2 - E 

ASSUMING UNIFORM PERMEABILITY 

BASED ON EQUATION OF OARCY'S LAW FOR RADIAL, HORIZONTAL GAS FLOW 

HUMBLE E X H I B I T NO ^ 



ISOPACHOUS MAP OF MICROLOG POROSITY 

TAPACITO PICTURED C L I F F S GAS POOL 
SOUTHERN UNION JICARILLA V AREA 

RIO ARRIBA CO., NEW MEXICO 

R4 W 

CALCULATED PRESSURE DISTRIBUTION 

IN VICINITY OF SOUTHERN UNION JICARILLA NO. 2 - E 

ASSUMING VARYING PERMEABILITY 

BASED ON COMPUTER SOLUTION OF UNSTEADY STATE EQUATION FLUID FLOW 

HUMBLE EXHIBIT NO / 
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INDICATED NET VALUE OF ADDITIONAL GAS 

R E C O V E R A B L E UNDER 160 ACRE SPACING 
AS COMPARED TO 320 ACRE SPACING 

TAPACITO PICTURED CLIFFS GAS POOL 
RIO ARRIBA COUNTY , NEW MEXICO 

BASED ON NET GAS PRICE OF I 0 . 4 C / M C F AFTER ROYALTY AND SEVERANCE TAXES 

45,000 

40,000 

35,000 

30,000 

25,000 

20,000 

15,000 

10,000 

5,000 

H = NET PAY THICKNESS, FEET 

0.2 0.3 0.4 0.6 0.8 I 2 3 4 5 6 7 8 910 
K (PERMEABILITY) - Ml LLI DARCYS 

20 30 40 60 80 100 

HUMBLE EXHIBIT NO. 2/ 



Calculation of Recoverable Gas 

Tapacito Pictured Cl i f f s Fie ld 
Rio Ar r i ba County, New Mexico 

February, 1958 

A c r e s w i t h i n f i e l d 21,600 

Average depth of f o r m a t i o n 3, 800 F t . 

Net sand thickness 28. 4 F t . 

Po ros i t y of sand 15. 3 % 

Water sa tura t ion of sand 38. 3 % 

O i l sa turat ion of sand . 4 % 

Calculated bot tom hole pressure 1, 190 ps ig 

Rese rvo i r t empera ture 109 Op 

C o m p r e s s i b i l i t y f ac to r . 865 

Gas per ac re - foo t o r i g i n a l l y i n place 352 M C F 

Gas per ac re - foo t r e m a i n i n g at 100 psia abandonment 26 M C F 

Recoverable gas per ac re - foo t 326 M C F 

Recoverable gas per acre 9, 258 M C F 

T o t a l recoverable gas 199,972,800 M C F 

1190 / 12 520 1 
43, 560 x . 153 x . 613 x 14.73 x 109 / 460 x . 865 = 352, 266 cu. f t . or 352 MCF 

100 520 1 
43, 560 x . 153 x . 613 x 14. 73 x 569 x . 987 = 25, 685 cu. f t . or 26 MCF 

Psctt-i N \ {77 



Gunsite Butte Uranium Corporation 

Calculation of Return on Investment 
Undril led 160 Acre Locations 

February, 1958 

Average sand thickness 30. 75 

Recoverable gas per acre-foot 326 MCF 

Recoverable gas per acre 10, 024 MCF 

Average price of gas* 12. 7 <? per MCF 

Royalty interest 12. 5 % 

Production and ad valorem taxes 6 % 

Well spacing 160 acres 

Well cost $35,000 

10, 024 x 160 x $. 127 = $203, 688 total value of recoverable gas f r o m 160 acres 

$203, 688 x . 94 x . 875 = $167, 533 net value of gas f r o m 160 acres 

Return on well investment 4. 79 to 1. 00 

* The average price of the gas recoverable during a 20 year production 
period f r o m a 160 acre well site is estimated using the graph entitled 
"Production Decline Curve - Tapacito Pictured Cl i f f s Field. " 

Da,ft? M*. 9 7? 



DERIVATION OF BCfflMOLA 
TO CALCULATE THB RELATIVE UHfiECOVERABLE RESERVES 

AT DEPLETION POR l60 AMD 320 ACRE SPACIHG 

The pressure distribution in a radial flow system will be given by the following 
for isothermal conditions 

Since tbe system is considered to be radial flow to the well, tbe pressure at 
any point on a concentric circle to the well bore would be described by inserting 
the radius of that circle in the above equation. 

To evaluate the reserves under the area drained by the well, the reserves at each 
point in the reservoir can be described by the equation 

AK - fk/ AA 

Therefore by reducing this equation to its differential form and Intergrating over 
the limits of the radius of drainage, the reserves in the area drained by the 
well can be described as a function of the pressure at the edge of drainage 
(Pe) and at the well (Pw). The integral is as follows 

~r—• " 

Since p is a function of r as stated in the equation from Muskat for steady state 
pressure distribution, the complete equation is as follows 

The problem proposed was the two methods of draining the reservoir, the firBt by 
drilling wells on l6o acre spacing and the second by drilling wells on 320 acre 
spacing. The answer to this problem is what Is the increase in recoverable re­
serves by use of the l6o acre spacing as opposed to the 320 acre spacing. Disre­
garding the assumption that the closer spacing might decrease the total time 
required to deplete the reservoir, we have made this study to show that at some 
time ln the future, the reservoir pressures will be reduced by depletion to the 
point where the remaining reserves will be uneconomical to produce. This reser­
voir pressure will be approximately the same for both types of spacing as would 
be proved by the equation of deliverability given by Muskat as Bqmtio* (3), 
Section II.3. 

BEFORE THE 
OI^ONStiWAilON COMMISSION 

" NEW MEXICO ~ 
.EXHIBIT No. / V 

CASE 0 / ' 



Q . JELL- (J^jfi 2 

^ =/f- ^-^—; - ,0*3^ 

, USD 

Therefore, the ratio of reserves remaining in the reservoir under each type of 
spacing could be calculated by the following equation 

Solving this equation the solution is as follows x ^.^-I y 

/? _ yh^/<^ J C , ( 



NOMENCLATURE 

P - pressure at a distance or from the veil 

Pe - pressure at the edge of drainage 

Pv - pressure at the veil bore 

r - distance from the center of the veil bore 

re - radius of the area of drainage 

rv - radius of the veil bore 

h - thickness of the producing zone 

f - porosity of the producing zone 

k - permeability 

A* - viscosity 

Subscript 

l60 -

320 -

with reference to I60 acre spacing 

vith reference to 320 acre spacing 
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NEW MEXICO OIL CONSERVATION COMMISSION 
CRUDE OIL PURCHASERS' NOMINATIONS, MARCH, 1958 

SOUTHEAST NEW MEXICO 

Continental 4,220 
Malco 11,000 - 70 
Famariss 10 
Atlantic 4,640 - 255 
Cactus 2,283 - 19 
Cities Service 13,086 
Gulf 21,000 - 3,500 
Magnolia 17,450 - 1,115 
Phillips 965 
Shell 34,700 
Indiana 35,000 — 3,000 
Sinclair 25,900 
Texas Co. 27,000 — 1,000 
Tidewater 3,500 — 200 
McWood 3,626 4 546 
Permian 1,546 4 191 
Ibex 373 4 28 

Total Southeast New Mexico 206,299 - 8,394 

NORTHWEST NEW MEXICO 

E l Paso 5 ,200 4 200 
Shell 400 — 225 
Gulf 480 
Four States 50 — 135 
Oriental 67 4 2 
Vanadium 28 - 3 

Total Northwest New Mexico 6,225 - 161 

TOTAL NEW MEXICO NOMINATIONS 212,524 - 8,555 

Bureau of Mines estimate of demand for New Mexico crude, March, 1958; 
280,000 barrels per day. 
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TAPACITO FIELD 

Interference Test >§2. 

OH. Cf-NS 
mi 

CASE (fi 

Prodding Veils: 

Shut In: 

Jicarilla 2-B 
jicarilla 5-D 

Jicarilla 

SW/4 29*26-3 
SW/4 30-26-3 

HE/4 30-26-3 

Manth 

Hoveaber 1956 
December 1956 
January 1957 
February 1957 
March 1957 
April 1957 
May 1957 
June 1957 
July 1957 
August 1957 
September 1957 
October 1957 
Ifevember 1957 
December 1957 
January 1958 
February 1958 

SICP SITP 

1057 
1055 
IO54 

Production 

56,278 
58,555 
47,744 
7̂,571 
37,901 
47,1̂ 7 
37,8L9 
37,8.19 
55,395 
62,571 
40,876 
•25,315 
40,427 
44,781 

Cumulative 
Production 

60,455* 
116,733 
175,288 
223,032 
270,603 
308,504 
355,651 
393,470 
431,289 
486,684 
549,255 
590,131 
615,446 
655,873 
700,654 

Bottom Hole Pressures 

October 8, 1957 
Jicarilla 2-D -
Jicarilla 4-D -
Jicarilla 5-D -

January 30, 1958 
Jicarilla 2-D -
Jicarilla 4-D -
Jicarilla 5-D -

Flowing Bottom Hole Pressure 
Shut In Bottom Hole Pressure 
Flowing Bottom Hole Pressure 

Flowing Bottom Hole Pressure 
Shot ln Bottom Hole Pressure 
Flowing Bottom Hole Pressure 

599 
1-199 
610 

753 
1193 
693 

^imulatlye for 2-D well only, 5-D well on production in 
.December 1956* 


