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SUPERIOR FEDERAL WELL NO. 6 
PRODUCTION ALLOCATION 

EAST BURTON FIAT ATOKA GAS 

Prior to adding the perforations i n May of 1987, the well was flow tested. 
The 33 days before the workover the Morrow perfs from 11,177'-11,314' tested 
an average of 482 MCFGPD. On May 7, 1987 three sets of perforations were 
added from 11,118'-11,122'; 11,006'-11,Oil' + 10,951'-10,956'. The 
perforated interval from 10,951'-10,956' i s designated by the State as an 
Atoka interval. A copy of the Compensated Neutron-Formation Density Icq 
with perforated intervals i s attached. The following i s a tabular 
presentation of log interpretation i n each perforated interval. 

Perforated 
Interval 

Net Feet 
of Pay 

(f t ) 

Average 
Porosity 

(%) 

Net Cacl. 
Porosity-Feet 

% 
Gas from 

Pay 

10,951'-56' 6 6.2 0.372 41.15 

11,006'-11' 8 3.5 0.280 30.97 

11,118'-22' 6 4.2 0.252 27.88 

100.00 
The t o t a l gross increase i n production from the workover on May 7, 1987 was 
62 MCFGPD. Using a weighted average of net porosity feet of pay to 
determine the percentage of the increased gas volume that came from the 
Atoka pay shows that 41.15% of the 62 MCFGPD increase came from the 10,951'-
56' Atoka interval. This i s a t o t a l volume of 25.5 MCFGPD frcm Atoka pay. 
The t o t a l volume from both Atoka and Morrow pay after the workover was an 
average of 544 MCFGPD. Therefore, the percentage of Atoka gas from the 
t o t a l stream of cxjmbined production i s 25.5/544 = .0469 or approximately 
4.7% of t o t a l daily production. The allocation of Atoka gas production i s 
based on these calculations. The allocations of produced reserves i s 4.7% 
of t o t a l production after the May, 1987 workover and future production w i l l 
be allocated i n the same manner. Total produced Atoka reserves i s 19,677 
MCFG + 65 BO through July of 1989; 4.7% of a l l future tubing side 
production w i l l be allocated to the East Burton Flat Atoka Gas Pool. 
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Downhole Caimungling 
Superior Federal No.6 
Unit N, Sec. 6, T20S, R29E 
Eddy County, New Mexico 

New Mexico Oil Conservation Division 
P. 0. Box 2088 Room 206 
Sante Fe, NM 87504 

Attention: Mr. David R. Catanach 

The Petroleum Corporation of Delaware requests an exception t o New Mexico 
Oil Conservation Division Rule 303-A t o permit downhole cxsriningling of 
production from the East Burton Flat-Morrow gas pool and the East Burton 
Flat-Atoka gas pool i n the above captioned wellbore. This matter has been 
set for consideration at the August 23, 1989 examiner hearing. 

Superior Federal Well No. 6 i s currently classified a dually producing well 
from the Strawn and Morrow gas pools of the East Burton Flat Field i n Eddy 
County, New Mexico. The Morrow has produced up the tubing since i n i t i a l l y 
being completed i n March of 1982 through Morrow perforations from 11,177' 
to 11,314'. Additional Morrow perforations were made i n 3 zones during a 
workover i n May of 1987. The casing was perforated with a through tubing 
gun while the downhole production equipment remained i n place. At that time 
the geologist had interpreted a l l three sets of perforations t o be Morrow 
pay. Recently we have been informed that the upper most set of perforations 
(10,951'-56') added during that May 1987 workover are actually i n the Atoka 
Horizon as recognized by the State of New Mexico. Since the new zones were 
a l l perforated at the same time. Separate production tests and isolated 
reservoir pressures are not available. Also, separate testing of the zones 
now would be expensive and could potentially result i n the loss of 
production by damaging the Morrow reservoir or p a r t i a l loss of the wellbore. 
Therefore, we ask that no such requirement be imposed. 

The completed NMOCD forms C-107 and C-115 for the Atoka are attached, as i s 
the data described i n Rule 303 (c) (2). A l l offset operators have been 
notified by copy of t h i s l e t t e r and i t s attachments. 

Sincerely, 

Ronald P. Henderson 

RPH/jlw 
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ATTACHMENT NO. 1 
SUPERIOR FEDERAL WELL NO. 6 

DOWNHOLE COMMINGLING - DATA REQUIRED 

To obtain approval for donwhole ccraningling, we have enclosed the following 
data pursuant to Rule 303 (c)(2) (a through j ) : 

1. Company's Name and Address: 

The Petroleum Corporation of Delaware 
3131 Turtle Creek Blvd. Ste. #400 
Dallas, Texas 75219-5415 

2. Lease Name, Well Number, Well Location and Name of Pools to be 
ccmmingled: 

Superior Federal Well No. 6, Unit N, Section 6, T20S, R29E, Eddy 
County, New Mexico. Pools to be commingled: East Burton Flat Atoka 
Gas Pool and East Burton Flat Morrow Gas Pool. 

3. A plat of the area showing the acreage dedicated to the well and the 
ownership of a l l offsetting leases: 

Attached. 

4. A 24-hour productivity test of Division Form C-116 showing the amount 
of o i l , gas and water produced from each zone: 

Test i s on t o t a l stream from combined Atoka and Morrow production. 
Division of production based on allocation formula from production 
before and after perforations were added i n May of 1987. 

5. The new perforations were added i n May of 1987 and produced cxsmmingled 
with Morrow production u n t i l the present. Separate production curves 
therefore do not exist. A production curve for the Superior Federal 
No. 6 Morrow from i n i t i a l completion to present i s attached. The 
allocation formula for Atoka production i s attached and shows the Atoka 
interval to be producing 25 MCFGPD and a l l other Morrow perforations 
producing 510 MCFGPD. A complete description of the production tests 
before and after the May, 1987 workover and the description and results 
of the June, 1987 acid treatment are also attached. 

6. Current bottomhole pressures are not available due to the history of 
the zones being produced together. We are requesting r e l i e f from the 
requirement to provide separate production and pressure data on each 
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iridividual zone. Testing each zone i s economically prohibitive due to 
the small volume of Atoka production (approximately 25 MCFGPD). 
Testing could also result i n the loss of production from the Morrow 
zones. 

A history of the stabilized shut i n tubing pressures i s attached. This 
graph indicates a 170 psi increase i n shut i n pressure after the 
workover. I f the Lower pressure zone had been l e f t to decline alone 
u n t i l August of 1989 the SITP would be 680 psi. The combined SITP of 
the zones together extrapolates to 750 psi i n August of 1989. There i s 
not a 50% difference i n pressures. 

This i s significant i n that the well produces through a compressor and 
thi s w i l l prevent crossflow from occurring because the flowing tubing 
pressure i s pulled down to about 230 psi. 

7. Descriptions of the gas analysis before and after the workover are 
attached. The gas samples are almost identical comparing gas just 
before the work and gas now. 

The streams have also been conmingled downhole and at the surface and 
have produced no compatibility problems. 

8. The 62 MCFGPD increase i n production that resulted from the additional 
perforations i s the only l i n k t o estimating Atoka gas production. 
Using the method described i n the allocation formula showed an 
estimated production of 25 MCFGPD from the Atoka interval. 

The sum of the value of the individual streams i s the cxamingled 
production that has been producing since the May, 1987 workover. 

9. A formula for the allocation of production to each of the cxanmingled 
zones and a description of the factors or data used i n determining such 
a formula: 

The following allocation percentages are suggested based upon the r a t i o 
of production from each zone: 

Expected Production 
Gas 

Atoka 
Morrow 

25 MCF/D (4.7%) 
510 MCF/D (95.3%) 

Conrniingled 535 MCF/D (100.0%) 
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10. A statement that a l l offset operators and in the case of a well on 
Federal Land, the United States Geological Survey, has been notified in 
writing of the proposed ccOTurgling: 

By copy of this letter, we are notifying the offset operators of this 
proposed cxmningling. 

11. in addition, working interest and royalty interest ownership in a l l 
zones are the same. 

12. Also attached is a stratigraphic cross section of the Atoka Formation 
through the immediate area. The section illustrates the stratigraphic 
nature of the locally-developed Atoka sand. The neutron-density 
"cross-over" gas/effect is only evident in the subject well. 
Additionally, the offsetting wells exhibit less than 4% effective 
porosity for the correlative sand. 

13. The structure map , on the top of this Atoka sand depicts a nosing or 
flattening of the regional dip at the Superior Federal No. 6 well, 
indicative of a stratigraphic trap. 
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OCD Case No. 9663 
L i s t of O f f s e t Operators 

I n t e r n a t i o n a l O i l and Gas Corporation 
16825 Northchase Dr., Ste. 1400 
Houston, Texas 77060-6001 

Mobil O i l Company 
P. 0. Box 6 33 
Midland, Texas 79702 

W i l l i a m Moss 
3811 T u r t l e Creek Blvd. 
Suite 700 
D a l l a s , Texas 75219 

American E x p l o r a t i o n 
4500 Republic Bank Center 
700 Louisiana 
Houston, Texas 77002 

Hal Dean 
One F i r s t C i t y C t r . 
Suite 1440 
Midland, Texas 79701 

Texaco U.S.A. 
P. 0. Box 52332 
Texaco B u i l d i n g 
Houston, Texas 77052 

Manzano O i l Corporation 
P. 0. Box 210 7 
Roswell, New Mexico 88202 

Permian Basin Investment Corporation 
648 Petroleum Bldg. 
Roswell, New Mexico 88201 

Yates Petroleum Corporation 
Yates B u i l d i n g 
105 South 4th 
A r t e s i a , New Mexico 88210 

HNG O i l Company 
P. 0. Box 226 7 
Midland, Texas 797 02 

Texas O i l and Gas Corporation 
1700 P a c i f i c , LB10 
D a l l a s , Texas 75201 

Marathon O i l Company 
53 9 S. Main S t r e e t 
F i n d l a y , Ohio 45840 
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FILE 

5 

TENS<LB > 
£000. 200000 10000. 0. 

GR <GAPI> MSFL<OHMM> 
100.0 200. 0 0.2000 2000 

-QAklSJJt > LLS <QHMM> 
6/00*6" 16.00 0.2000 2000 

GR <GAPI> LLD <OHMM> 
0.0 100.0 0.2000 £000 

SENSOR MEASURE POINT TD TENSION REFERENCE POINT 

CALI 3.? FEET GR 33.9 FEET 
DI90 14.6 FEET DV90 14.6 FEET 
SI90 14.6 FEET SV90 14.6 FEET 
OI0 14.6 FEET DVO 14.6 FEET 
SI0 14.6 FEET SVO 14.6 FEET 
LLS 14.6 FEET •TENS .0 FEET 
CMSF 1.7 FEET LLD 14.6 FEET 
11 1.7 FEET 

PARAMETERS 

NAME VALUE UNIT NAME VALUE UNIT 

SPT STAN BS 7.875 IN 
DO 0.0 BHS OPEN 

_ ----- - • - -

LLD <DHMM> TENS<LB > 
2000. 200000 10000 • 0 

GR <GAPI> MSFL<DHMM> 
100.0 200.0 0.2000 20C 

LLS <DHMM> 
6.000 16.00 0.2000 20( 



GR <GAPI> 1 TENS <̂ LB > 
100.0 200.0 

CRLI_UN__.> 
110000. G 

NPHI <Ljnf > 
6.000 16.00 

GR <GAPI> 
0.3000 -0.1 

DPHI<<-»""0 
0.0 100.0 j-i m 2 =JLJ 

SENSOR MEASURE POINT TD TENSION REFERENCE POINT 

GR NCNL 18.3 FEET 
FFDC 3.0 FEET 
CALI 3.0 FEET 
NRAT 18.3 FEET 

26.8 FEET 
FCNL 18.3 FEET 
NFDC 3.0 FEET 
TENS .0 FEET 

PARAMETERS 

NAME VALUE UNIT NAME VALUE UNIT 

* PSNR 2.328 BS 7.875 IN 
MATR LIME HC CALI 
MDEN 2.710 G/C3 FD 1. 100 G/C3 
BHF WATE FDCC ALLO 
DO 0.0 BHS OPEN 
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SUPERIOR FEDERAL WELL NO• 6 
660' FSL and 1980' FWL 
Section 6, T20S, R29E 
East Burton Fiat F i e l d 
Eddy County, New Mexico 

350' A 

3105' 

2-3/8" O.D. 
4.7# TBG > 

STRAWN 
10,282'-10,294' 
(2 SPF) 

10,710' 

11,600' ^ / 

< 

< 

< 

11-3/4" O.D. 42# CSG @ 350' 
Cemented w i t h 350 sacks Class C + 2% CaCl-
Cement c i r c u l a t e d . 

D.V. Tool @ 1789' i n 8-5/8" CSG 

8-5/8" O.D. 24# CSG @ 909' 

8-5/8" O.D. 32# CSG @ 3105' 

Cemented 1st Stage: 200 sacks HLW + 5# G i l s o n i t e + 
5# Salt. T a i l e d w i t h 400 sacks Class C + l/4# Flocele 
+ 2% CaCl 2. 
2nd Stage: 950 sacks HLW + 5# G i l s o n i t e + 5# Sal t . 
Tailed w i t h 150 sacks Class C + l/4# Flocele + 2% CaCl 2. 

Cement d i d not c i r c u l a t e . Ran Cement Bond Log. Top 
of cement at 745'. Perforated and set r e t a i n e r at 660', 
cemented w i t h 500 sacks HLW + 5# G i l s o n i t e + 5# Salt. 
Tailed w i t h 300 sacks Class C + 4% CaCl 

2* 

3025' 

Cmt c i r c u l a t e d . 

1829', 1749' 8-5/8" C e n t r a l i z e r s @ 3090', 3065' 

4-1/2" O.D. 13.5# CSG @ 11,600' 

4-1/4" O.D. 11.6# CSG @ 10,434' 

D.V. Tool i n 4-1/4" CSG @ 8,995' 

Cemented 1st Stage: 300 sacks HLW + 5% CFR-2 + 5# KC1. 
Tailed w i t h 400 sacks Class H + 3/4% CFR-2 + 0.3% 
Halad-22 + 5# KC1. 
2nd Stage: 575 sacks HLW + 5% CFR-2 + 5# KC1. Tailed 
w i t h 500 sacks Class H + 5# KC1. Ran Cement Bond Log. 
Top of cement at 5560'. 4-1/2" Ce n t r a l i z e r s at 11,580', 
11,520*, 9,040' and 8,952'. 

Baker Model DB 
Production Packer 

7 10,951'-956' (ATOKA) 2 SPF 
11,006'-011' (MORROW) 2 SPF 
11, 118'-122' (MORROW) 2 SPF 

1 SPF AS FOLLOWS: 11,177'; 11,180'; 11,186'; 11,191'; 
11,195' 
11,247' 
11,301' 

11,199'; 11,203'; 11,217'; 11,236'; 11,241'; 
11,251'; 11,267'; 11,270'; 11,276'; 11,281'; 
11,306"; 11,310"; 11,314' 

4-1/2" O.D. 13.5# CSG. @ 11,600' 
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SUPERIOR FEDERAL WELL NO. 6 
PRODUCTION AI1OCATI0N 

EAST BURTON FLAT ATOKA GAS 

Prior to adding the perforations i n May of 1987, the well was flow tested. 
The 33 days before the workover the Morrow perfs from 11,177'-11,314' tested 
an average of 482 MCFGPD. On May 7, 1987 three sets of perforations were 
added from 11,118'-11,122'; 11,006'-11,Oil' + 10,951'-10,956». The 
perforated interval from 10,951'-10,956' i s designated by the State as an 
Atoka interval. A copy of the Compensated Neutron-Formation Density log 
with perforated intervals i s attached. The following i s a tabular 
presentation of log interpretation i n each perforated interval. 

Perforated 
I n t e r v a l 

Net Feet 
of Pay 

( f t ) 

Average 
Porosity 

(%) 

Net Cacl. 
Porosity-Feet 

% 
Gas from 

Pay 

10,951'-56' 6 6.2 0.372 41.15 

11,006'-11' 8 3.5 0.280 30.97 

11,118'-22* 6 4.2 0.252 27.88 

100.00 
The t o t a l gross increase i n production from the workover on May 7, 1987 was 
62 MCFGPD. Using a weighted average of net porosity feet of pay to 
determine the percentage of the increased gas volume that came from the 
Atoka pay shows that 41.15% of the 62 MCFGPD increase came from the 10,951'-
56' Atoka interval. This i s a to t a l volume of 25.5 MCFGPD from Atoka pay. 
The t o t a l volume frcm both Atoka and Morrow pay after the workover was an 
average of 544 MCFGPD. Therefore, the percentage of Atoka gas from the 
to t a l stream of combined production i s 25.5/544 = .0469 or approximately 
4.7% of t o t a l daily production. The allocation of Atoka gas production i s 
based on these calculations. The allocations of produced reserves i s 4.7% 
of t o t a l production after the May, 1987 workover and future production w i l l 
be allocated i n the same manner. Total produced Atoka reserves i s 19,677 
MCFG + 65 BO through July of 1989; 4.7% of a l l future tubing side 
production w i l l be allocated to the East Burton Flat Atoka Gas Pool. 
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SUPERIOR FEDERAL NO. 6 
WORKOVER DETAIL 

A graph of the 33 days production prior to the May 7, 1987 perforating i s 
attached. The tests averaged 482 MCFGPD with a 530 psi flowing tubing 
pressure. 

On May 7, 1987 perforations were added via a 1-11/16" through tubing 
perforating gun. The intervals 10,951'-56'; 11,006'-11' and 11,118'-22' 
were perforated with 2 shots per foot with no f l u i d cushion. At th i s time 
there was no stiraulation performed and the well was returned to production 
immediately. 

The well was flow tested for 32 days and averaged 544 MCFGPD from a l l 
perforations old and new. This was a 62 MCFGPD increase i n production. 

On June 9th the entire Mor5raw/Atoka interval was acidized. This included 
both the old and new perforations. The acid job consisted of 4250 gallons 
of 7-1/2% MS acid pumped with 500 SCF/bbl nitrogen and 122 RCN ba l l sealers 
spaced evenly throughout the job. 

The zones were production tested for 35 days after acidizing and the zones 
produced an average of 630 MCFGPD. 
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SUPERIOR FEDERAL NO- 6 
GAS CHROMATOGRAPHIC TEST DATA 

Obtained frcm El Paso Natural Gas Company's measurement department i n El 
Paso, Texas. (Meter Station # 58-624-012) 

Normal Mole % 

Sample Date 2/28/87 9/1/87 2/16/89 
00 2 0.67 0.59 0.73 
H2S 0.0 0.0 0.0 
N2 0.40 0.56 0.38 
Methane 91.01 91.29 91.01 
Ethane 5.01 4.87 4.97 
Propane 1.71 1.58 1.67 
Iso-Butane 0.28 0.29 0.28 
Norm-Butane 0.40 0.35 0.38 
Iso-Pentane 0.15 0.15 0.15 
Norm-Pentane 0.12 0.09 0.11 
Hexane Plus 0.25 0.23 0.32 
Specific Grav. 0.626 0.622 0.627 
Specific Heats Ratio 1.296 1.296 1.296 

BTU/CF 
Liquids (GPM) 

1102 
2.236 

1095 
2.131 

1103 
2.236 
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STATE OF NEW MEXICO <L C O N S E R V A T I O N D I V I S I O " 
0^fCY AW MINERALS -DEPARTMENT o. BOX 208» 

SANTA FE, NEW MEXICO 87501 

APPLICATION FOR MULTIPLE COMPLETION 

Form C-107 
Revised 2-1-82 

Operator County 

The Petroleum Corporation of Delaware Eddy August 14, 1989 
Address Lease 
3131 Turtle Creek Blvd., Ste. 400, Dallas 

Unit Section Township 
N 6 ' 20S 

Wall No. 
TX 75219-5415 

Location 
of Well 

Range 
29E 

All Applicants for multiple completion must complete Items 1 and 2 below, 

1. The following facts 
are submitted: 

Upper 
Zone 

Intermediate 
Zone 

Lower 
Zone 

a. Name of Pool and 
Forma tion 

East Burton Flat 
Atoka Gas Pool 

East Burton Flat 
Morrow Gas Pool 

b. Top and Bottom of 

Pay Section 
(Perforations) 

10,951'-10,956' 11,006'-11,314' 

e. Type of production 
(Oil or Cas) Gas Gas 

d. Method of Production 
(Flowing or 
Artificial Lift) 

(On compressor) 
Flowing 

(On compressor) 
Flowing ' 

tt Daily Production 

fx] Actual 

[""] Estimated 

Oil Bbla. 
Gaa MCF 
Water Bbls. 

25 MCFD 510 MCFD 

* 

2. The following must be attached: 
a. Diagrammatic Sketch of the Multiple Completion, showing a l l casing strings, including 

diameters and setting depths, centralizers and/or turbolizers and location thereof, 
quantities used and top of cement, perforated intervals, tubing strings, including 
diameters and setting depth, location and type of packers and side door chokes, and such 
other information as may be pertinent. 

b. Plat showing the location of all wells on applicant's lease, a l l offset wells on offset 
leaaes, and the names and addresses of operators of al l leases offsetting applicant's lea 

c. Electrical log of the well or other acceptable log with tops and bottoms of producing zon 
•nd intervals of perforation indicated thereon. (If such log is not available at the 
tine application is filed i t shall be submitted as provided by Rule 112-A.) 

I hereby certify that the information above is true and complete to the best of my knowledge 
and belief. 
Slqnedl^5-- t.. A^P,^r^^ Title Operations Engineer Date August 14, 1989 

(This space for State Use) 

Approved By _______ Title Date 

NOTEl If the proposed multiple completion will result in an unorthodox well location 
and/or a non-atandard proration unit in one or more of the producing zones, then 
separate application for approval of the same should be filed simultaneously with 
thia application. 

EXHIBIT "B" 
Order No. R-6882 
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