
COOPER 

YEAR 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
8 mo. 
1942 

NO. WATER 
WELLS BBLS. 
22 no rpt. 
82 2901890 
89 15030776 
86 15404465 
93 22404787 
93 19718658 
97 16114950 
87 16707986 

OIL 
BBLS. 

NO. 
?fELLS 

2Md LYNN 

BBLS. 
OIL 
BBLS. 

NO. 
WELLS 

MTER 
BBLS. 

OIL 
BBLS. 

324710 
2499512 
2888008 
2237933 
1682178 
1379726 
1151957 
1032739 

30 
44 
48 
33 
24 
25 
19 
18 

no rpt, 
2401895 
8764043 
6369II8 
5735849 
4528287 
3871676 
2162822 

775096 
1222712 
855235 
499722 
271675 
207395 
164454 
129471 

3 
3 
3 

11 
16 
26 
32 
29 

no rpt. 
51537 
272490 
216763 
308932 
402528 
444523 
833554 

12635 
26788 
25617 
101808 
295299 
271593 
299676 
347384 

39 8175415 494552 18 653958 
116458927 13691315 34487648 4I896O9 

63849 28 • 624013 162640 
3154340 1543440 

Decline of water production i s the Jal Field as shbvm «n Grapn D-3 coincides 
with abandonment of certain o i l wells. Decline of o i l production within the Jal 
cj\d Cooper Fields, as shown on Graph D-3 and Graph D-l, coincides with a period of 
one year of ocurring with the greatest yearly increase of water. 

Attempted remedial work i n the three dolamlfcic limestone fields has often 
proven unsuccessful and ultimately led to complete abandonment. Both from a geologic 
study and results of remedial work i t can be stated that o i l , gas and water are so 
closely associated within a common reservoir that the segregation of one from the 
other two is very d i f f i c u l t and certainly economically unjustified. 

Appended hereto w i l l be found a partial l i s t of remedial work performed i n 
sand and dolomitic-limestone field s . 

CP. Miller 
G.H. Gray 
W.D. Mitchell 



TYPICAL REMEDIAL RESULTS-SAND FIELDS 
HARDY 
Gulf O i l Corp. No. 1 Matte rn C 18-21S-37E 
1941 set packer @ 3730 2000 acid below 
Before gas -o i l r a t i o 23958 
A f t e r " " 3998 
PENROSE 
Continental E l l i o t t B»9 No. 1 9-22S-37E 
1938 packer © 3504 
Before gas-oil ratio 35454 
After " » " 18231 
1940 
WORK PERFORMED TEST AFTER 
Acid 1000 gal. (3640-3714) Oil 31 Gas MCF 324 
Shot 30 qts. (371A-3724) ' " 23 " 961 
Set pir. 13 times i n zone 
(3550-3480) • » 12j " 971 best test 
1500 gal, formation plug ' 
(csg-3556) " 4 " 848 
Shut wel l i n account of high gas -o i l r a t i o 

Continental E l l i o t t A-15 No. 2 15-22S-37E 
1938 packer <s 3554; 
Before gas-oil ratio 35000 
After " » " 14000 
Reset packer 3638 
Before gas-oil ratio 14000 
After » " " 16663 
Present gas-oil ratio 24320 
MATTIX 
Repollo Oil Co. Mosely #4 34-24S-37E 
1940 shit 200 qts. 3355-3435 (lower pay) 
solid stemming; packer © 3324 
Before workover 30 o i l ; gas-oil ratio 44000 
After workover 72 " " " " 19153 
Present production 11 " " ,T » 59978 

Anderson Prichard Oil Co. State A #1 32-24S-37E 
1941 Shot 90 qts. 3510-3540 solid stemming 
Before 65 o i l ; gas-oil ratio 27000 
After 61 " " " 7885 
Now " " 37301 

Anderson Prichard State A No. 2 32-24S-37E 
1941 set pkr . 4 times with no benef i c i a l resul ts 
Shot 120 qts . 3507.34 s o l i d stemming 
Before 105 o i l ; 1040 MCF gas 
A f t e r 108 " 7350 gas -o i l r a t i o 
Now 31482 " " " 

Stanolind Oil 4 Gfls C. Meyers A-2 22-24S-37E 
1941 treated with 1500 gal. formation plug 
Before gas-oil ratio 3?000 
After » " " 16000 
Since increased gas-oil ratio 39780 now 
SKELLY 
Anderson Prichard Blinebry No. 1 29-23S-37E 
March 1941 set packer @ 3540 - no change i n 
o i l or gas production - no suitable packer seat 
was available below 3540, therefore , f u r t h e r 
attempts were not made. 
Present gas-o i l r a t i o '20799 



DISCUSSION OF SAND AREA- REMEDIAL WORK 
Examination of remedial work aimed at reducing gas-oil ratios i n the sand areas 

revealed that: 
1. The close association of the gas with o i l i n the gas expansion type reser

voir in narrow producing zones has .offered l i t t l e or no chance for the successful 
application of mechanical separation methods. 

2. A large percentage of the wells were shot heavily on completion to obtain 
production from the tight, formation, therefore, mechanical control is imposssible, 

3. In general, the few jobs that have been effective or p a r t i a l l y effective 
have only been temporarily so. 

TYPICAL REMEDIAL RESULTS DOLOMITIC LIME. FIELDS . 
COOPER 
Phillips Fet. C,D. Wool worth #12 26-24-36 
T.941 T.D. 3325 
Packer 3311 - after GL above packer 50 bbl water/hr 
Packer 3264 - after GL above packer 54 bbls water/hr 
Retainer 3237 and 100 sax cement. After swabbed dry 
200 acid after - no o i l , gas or water S.I. 

Gulf Oil Corp. Am. Ramsey #2-2-25S-36E , 
1941 S0ueezed 150 sax below retainer @ 3411 
Before GL 25 o i l ; 10000 water 
After pumped 10 o i l ; 10 water 
'3000 acid; pumped 21 o i l ; 120 water 

Amerada Pet. Corp. Everett #2 34-24-36 
1941 3350 PBTD 
50 sax below retainer @ 3275 
Before rraking 100$ water 
After swabbed dry - shut in and abandoned 

Gulf Oil Corp. G.E. Cooper No. 1 11-24S-36E 
Completed 8-9-35 I n i t i a l potential 1122 o i l ; no water 
on 11-14-35 started making 100$ water and died. 
Perf. upper zone to obtain more gas and put cn gas 
l i f t . Made 121 5>il, 
Present production 70 o i l ; 5400 water on gas l i f t . 
I f shut in the well must be flowed from one to two 
weeks before o i l is obtained 
JAL 
Continental C. Sholes B 13-25S-36E 
Completed 2-26-33 i n i t i a l l y no water 

5-5-33 30$ water 
5-11-33 20$ 
10-8-33 25$ 
10-13-33 • 35$ 
12-7-33 50$'' 
12-31-33 75$ 
1-6-34 80$ 
3-19-34 80$ 
3-25-34 PB 15 sax, 3370-3343 
5-4-34' test 70 o i l 36$ water 
5- 21-34 PB 20 sax, 3343-3315 
6- 28-34 90 bbls. f l u i d ; 100$ water 
S.I. PB for gas well 

LYNN 
Shell Oil Co. Whitten No. 1 33-23S-36E 
1940 packer ® 3578 reduced gas-oil ratio 
from 5100 to 731 



Continental Farney A No. 2 5-233-36E 
1941 before 13 o i l ; 7 water; 23618 gas-oil ra t io 
Packer set @ 3734 
Below packer 0 o i l ; 4 water; 186 MCF 
Above packer 41 o i l ; 7 water; 30488 gas-oil rat io 
Packer 3660 
Below 0 o i l ; 12 water; 200 MCF 
Above 38 o i l ; 17 water; 24200 gas-oil ratio 
Now 12 o i l ; no water; 38075 gas-oil ratio 

DISCUSSION OF REMEDIAL RESULTS IN THE COOPER, LYNN AND JAL FIELDS 

The study i f numerous remedial jobs performed i n the dolomitic lime fields i n 
the southern portion of the county of vfoich a few typical examples have been 
outlined above, brings forth the general conclusions: 

1. The particular fields are characterized by early water invasion, control 
of which has been proven f u t i l e i n the history of many wells. Water shut off has 
been accomplished almost universally at the cost of the entire o i l production 
capacity of the well, resulting i n many abandonments. 

2. High gas-oil ratios i n these fields are the necessary e v i l which must 
accompany natural flow of large f l u i d volumes only a small portion of which is o i l . 



DEPLETION IN LEA COUNTY, NM MEXICO 

Fields i n Lea County New Mexico which are, within this report, considered to 
have made the nearest approach of any to depletion are; 

1, Sand Pay types 
a. Hardy 
b. Mattix 
c. Penrose 
d. Skelly 

2, Dolemitic limestone pay type 
a. Cooper 
b. Jal 
c. Lynn 

Monthly production decline curves which show the calculated average f i e l d 
decline for the Hardy Field (Graph A-l); the Mattix Field (Graph A-2); the Penrose 
Field (Graph A-3)'and the Skelly Field (Graph A-4) reflect the future recoverable 
o i l (depleted to a monthly rate of 90 barrels) from these field s . The figures 
obtained are as fAllows: 

FUTURE RECOVERABLE OIL FUTURE RECOVERABLE 
FIELD • PER ACRE (BBL) OIL PER 40 ACRES 
Hardy 163 " 6520 bbls. 
Mattix 216 8640 
Penrose 158 6320 
Skelly 346 13840 

Average per acre recovery for each of the above listed fields, and i t s age 
as of July 1, 1942 is as follows: 

PER ACRE RECOVERY . AGE OF FIELD 
FIELD / TO 7-1-42 AS OF 7-1-42 
Hardy 882 bbls. . 6g yrs. 
Mattix ' • 1055 " 7 " 
Penrose "• ' 974 " 6 i " 
Ske l ly 883 11 6£- " 

The calculated ultimate recovery'from these f i e l d s , based upon the foregoing 
tabulations is as follows: 

FIELD TOTAL'PER ACRE RECOVERY 
Hardy 1045 bbls. 
Mattix 1271 " 
Penrose 1132 " 

• Skelly 1229 " 

Although reservoir pressure data on the above l i s t e d fields is not as complete 
as can be desired,' that which i s available shows an average decline of 900 pounds to 
date with an average reservoir pressure of 500 pounds remaining. 

Reservoir conditions within the Mattix Field are believed to be representative 
of those i n the other three sand fields being considered. Therefore, a condition 
within the f i e l d can be accepted for the ©thers. 

Calculations show that within the Mattix Field 83 percent of ultimate o i l 
recovery has been obtained with 68 percent of the effective reservoir pressure drop. 

Production - Gas-oil rati o curves of the Hardy Field (Graph C-l), the wattix 
Field (Graph C-2), the Penrose Field; (Graph C-3)" and the Skelly Field (Graph C-4) 
show, with exception of the Skelly Field, a definite downward trend i n the t o t a l 
volume of gas being produced although gas-oil ratios are increasing. Such condition 
suggests a much more rapid depletion of o i l than gas and when considered i n light 
of the fact that, as stated above, 83 percent of the ultimate o i l recovery has been 
made with 68 percent of the effective reservoir pressure, i t leads to the question 
as to whether or not the rate of gas production and corresponding reservoir pressure 



The a b i l i t y of each f i e l d to produce i s reflected graphically by allowable 
development curves on the Hardy Field (Graph B-l), Mattix Field (Graph B-2), 
Penrose Field (Graph B-3) and Skelly Field (Graph B-4). These curves show the 
continuous decline of the daily top allowable per well; the average daily allowable 
per marginal well and the rapidly approaching marginal condition of a l l the sand 
fields. 

A tabulation is presented herewith to show the relationship of water to t o t a l 
f l u i d produced to date i n each of the sand fields. 

JULY 1, 1942 
• TOTAL OIL TOTAL VATER TOTAL FLUID % OF WATER TO TOTAL FLUID 

Hardy 4,232,924 34,066 4,266,990 0.7 
Mattix 6,581,969 127,647 6,709,616 1.9 
Penrose 7,362 , 99 3 73,507 7,436 , 500 0.98 
Skelly 2,895,123 45,104 2,940,227 1.53 

Ave. 1.27 
Estimated average f i e l d reservoir pressure drop - 900 pounds 

The relationship of water produced to t o t a l f l u i d together with consideration 
of the reservoir pressure drop j u s t i f i e s the opinion that the sand fields are 
dominantly volumetric drive reservoirs. 

An exact count of the number of sand f i e l d wells which have been shot i s not 
readily available. However, i t is believed that 75 percent of t o t a l completions 
is a conservative estimate. 

In as much as calculations have shown that 17 percent of the future recoverable 
o i l can be produced by 32 percent of the effective remaining reservoir energy, i t 
i s apparent that a surplus of flowing energy exists. However, i t is also apparent 
that the future recoverable o i l is so small that the expenditure necessary for 
remedial work i n pay sections that have been shot is not economically j u s t i f i e d . 

I f , as stated above, the relationship of water produced to t o t a l f l u i d together 
with consideration of reservoir pressure drop can be used as a means of identifying 
the type of reservoir drive within a f i e l d i t is then evident, as shown by the 
following tabulation, that the Cooper, Jal and Lynn dolomitic-limestone fields are 
dominantly hydrostatic drive reservoirs. 

SEPTEMBER 1, 1942 
TOTAL OIL .. TOTAL WATER ~ "TOTAL FLUID % WATER TO TOTAL FLUID 

Cooper 13,691,315 116,458', 927 130,150*1242 89-48 
Jal . 4,189,609 34,487,648 38,677,257 89.16. 
Lynn 1,543,44© 3,154,340 . 4,697,780 67.14 

Ave. 81 .'92 
Estimated average f i e l d reservoir pressure drop = 150 pounds 

Production- Development curves on the Cooper Field (Graph 0-1) the Lynn Field 
(Graph D-2) and the Jal Field (Graph D-3) show the rapid rate of increase of water 
during the early lives of the dolomitic-limestone fiel d s . Such an increase possibly 
reflects the i n a b i l i t y of operators to segregate, by remedial work, water from the 

A tabulation is herewith presented to show v/ater and o i l production per well 
per year i n the three dolomitic-limestone f i e l d s . 



COOPER 

YEAR 
193 4 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
8 mo. 
1942 

NO. WATER 
.raLLS_B̂ LS_;. 
22 no"rpt. 
82 2901890 
89 15030776 
86 15404465 
93 22404787 
93 19718658 
97 16114950 
87 16707986 

OIL • 
BBLS. 

NO. 
WELLS 

JAL 
WATER 
BBLS. 

OIL 
BBLS. 

NO. 
YELLS. 

324710 
2499512 
2888008 
2237933 
1682178 
1379726 
1151957 
1032739 

30 
44 
48 
33 
24 
25 
19 
18 

no rpt. 
2401895 
8764043 
6369II8 ' 
5735849 
4528287 
3871676 
2162822 

775096 
1222712 
855235 
499722 
271675 
207395 
164454 
129471 

3 
3 

,3 
11 
16 
26 
32 
29 

: LYNN 
WATER 
.BBLS. 
no rpt, 
51537 

•272490 
216763 
308932 
402528 
444523 
833554 

OIL 
BBLS. 
12635 
26788 
25617 
101808 
295299 
271593 
299676 
347384 

89 8175415 494552 18 653958 63849 28 624013 162640 
116458927 13691315 34487648 4I896O9 3154340 1543440 

Decline of water production i n the Jal Field as shorn en Grapn D-3 coincides , 
with abandonment of certain o i l wells. Decline of o i l production within the Jal 
and Cooper Fields, as shown on Graph D-3 and Graph D-l, coincides with a period of 
one year of ocurring with the greatest yearly increase of water. 

Attempted remedial work i n the three dolomitic limestone fields has often 
proven unsuccessful and ultimately led to complete abandonment. Both from a geologic 
study and results of remedial work i t can be stated that o i l , gas and water are so 
closely associated within a common reservoir that the segregation of one from the 
other two is very d i f f i c u l t and certainly economically unjustified. 

Appended hereto w i l l be found a partial l i s t of remedial work performed i n 
sand and dolomitic-limestone fields. 

CP. Miller 
G.H. Gray 
W.D. Mitchell 



l i j TYPICAL REMEDIAL RESULTS-SAND FIELDS 
KARDY 
Gulf Oi l Corp. No. 1 Mattern C 18-21S-37E 
1941 set packer @ 3730 2000 acid below 
Before gas-oil rat io 23958 
After " « 3998 
PENROSE 
Continental E l l i o t t B*»9 No. 1 9-22S-37E 
1938 packer © 3504 
Before gas-oil ratio 35454 
After " " " 18231 
1940 
WORK PERFORMED TEST AFTER 
-Acid 1000 gal. (3640-3714) Oil 31 Gas MCF 824 
Shot 30 qts. (3714-3724)' " 23 » 961 
.Set pkr. 13 times i n zone 
(3550-3480) . « 12| " 971 best test 
1500 gal, formation plug 
(csg-3556) " 4 " 848 
Shut well i n account of high gas-oil rat io 

Continental E l l i o t t A-15 No. 2 15-22S-37E 
1938 packer @ 3554; 
Before gas-oil ratio 35000 
After " " » 14000 
Reset packer 3638 
Before gas-oil ratio 14000 
After " " » 16663 
Present gas-oil ratio 24320 
MATTIX 
Repollo Oil Co. Mosely #4 34-24S-37E 
1940 shit 200 qts. 3355-3435 (lower pay) 
solid stemming; packer © 3324 
Before workover 30 o i l ; gas-oil ratio 44000 
After workover 72 " " " " 19153 
Present production 11 " " ,T " 59978 

Anderson Prichard Oil Co. State A #1 32-24S-37E 
1941 Shot 90 qts. 3510-3540 solid stemming 
Before 65 o i l ; gas-oil ratio 27000 
After 61 " " " 7885 
Now 11 " 37301 

Anderson Prichard State A No. 2 32-24S-37E 
1941 set pkr. 4 times with no beneficial results 
Shot 120 qts. 3507.34 solid stemming 
Before 105 o i l ; 1040 MCF gas 
After 108 " 7350 gas-oil ratio 
Now 31482 " " " 

Stanolind Oil & Gss C. Meyers A-2 22-243-37E 
1941 treated with 1500 gal. formation plug 
Before gas-oil ratio 3̂ 000 
After " " " 16000 
Since increased gas-oil ratio 39780 now 
SKELLY 
Anderson Prichard Blinebry No. 1 29-23S-37E 
March 1941 set packer © 3540 - no change i n 
o i l or gas production - no suitable packer seat 
was available below 3540, therefore, further 
attempts were not made. 
Present gas-oil ratio 20799 



DISCUSSION OF SAND AREA REMEDIAL' WORK 
Examination of remedial work' aimed at reducing gas-oil ratios i n the sand areas 

revealed that: 
1. The close association of the gas with o i l i n the gas expansion type reser-

-voir i n narrow producing zones has offered l i t t l e or no chance for the successful 
application of mechanical separation methods. 

2. A large percentage of the wells were shot heavily on completion to obtain 
production from the tight formation, therefore, mechanical control is imposssible, 

3. In general, the few jobs that have been effective or p a r t i a l l y effective 
have only been temporarily so. 

' TYPICAL REMEDIAL RESULTS DOLOMITIC LIME FIELDS 
COOPER 
•Fhillips Pet. C.D-. Woolworth #12 '26-24-36 

... 1941 T.D. 3325 
Packer 33H - after*'GL-above packer 50 bbl water/hr 
Packer 3264 - after GL above packer 54 bbls water/hr 
Retainer 3237 and 100 sax cement. After swabbed dry 
200 acid after -no o i l , gas or water S.I. 

Gulf Oil Corp. Arh. Ramsey #2 2-25S-36E 
1941 Soueezed 150 sax below retainer @ 3411 
Before'-GL 25 o i l ; 10000: water 

i After' pumped 10 o i l ; 10 water 
3000 acid; pumped 21 o i l ; 120 water 

Amerada Pet. Corp. Everett #2 34-24-36 
1941 3350 PBTD 
50 sax below retainer @ 3275 
Before making 100$ water 
After swabbed dry - shut in and abandoned 

Gulf Oil Corp. G.E. Cooper No. 1 11-24S-36E 
Completed 8-9-35 I n i t i a l potential 1122 o i l ; no water 
on 11-14-35 started making 100$ water and died. 
Perf. upper zone to obtain more gas and put en gas 
l i f t . Made 121 a>il. 
Present production 70 o i l ; 5400 water on gas l i f t . 
I f shut in the well must be flowed from one to two 
weeks before o i l is obtained 
JAL 
Continental C. Sholes B 13-25S-36E 
Completed 2-26-33 i n i t i a l l y no water 

5-5-33 30$ water 
5-11-33 20$ 
10-8-33 25$ 
10-13-33 35$ 
12-7-33 50$" 
12-31-33 75$ 
1-6-34 80$ 
3-19-34 80$ 
3-25-34 PB 15 sax, 3370-3343 
5-4-34 test 70 o i l 36$ water 
5- 21-34 PB 20 sax, 3343-3315 
6- 28-34 90 bbls. f l u i d ; 100$ water 
S.I. PB for gas well 

LYNN 
Shell Oil Co. Whitten No. 1 33-23S-36S 
1940 packer © 3578 reduced gas-oil ratio 
from 5100 to 731 



Continental Farney A No. 2 5-23S-36E 
1941 before 13 o i l ; 7 water; 23618 gas-oil 
Packer set © 3734 
Below packer 0 o i l ; 4 water; 186 MCF 
Above packer 41 o i l ; 7 water; 30488 gas-oil rat io 
Packer 3660 
Below 0 o i l ; 12 water; 200 MCF 
Above 38" o i l ; 17 water; 24200 gas-oil ratio 
Mow 12 'oil;' no water; 38075 gas-oil ratio 

DISCUSSION OF REMEDIAL RESULTS IN THE COOPER, LYNN AND JAL FIELDS 

The study i f numerous remedial jobs performed i n the dolomitic lime fields i n 
the southern portion of the county of vhich a few typical examples have been 
outlined above, brings forth the general conclusions: 

1. The particular fields-are characterized by early water invasion, control 
of which has been proven f u t i l e i n the history of many wells. Water shut off has 
been accomplished almost universally at the cost of the entiro o i l production 
capacity of the well, resulting i n many abandonments. 

2. High gas-oil ratios i n these fields are the necessary e v i l which must 
accompany natural flow of large f l u i d volumes only a small portion of which is o i l . 
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