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z 
BEFORE THE 

OIL CONSERVATION COMMISSION 
STATE OF NEW MEXICO 
Santa Fe, New Mexioo 

September 19 and 20, 195? 

IN THE MATTER OF: Case 1308 

Application of Sunray Mid-Continent Oil Company 
for an Order extending the horizontal limits of 
the BIstiwLower Gallup Oil Pool in San Juan 
County, New Mexioo, and temporarily estab* 
lishing uniform 80-»aer» well spacing and prom
ulgating speeial rules and regulations for said 
pool. Applicant, in the above-styled cause, seeks 
an order extending the Bisti-Lower Gallup Oil 
Pool to include: 

TOWNSHIP 2k NORTH. RANGE 10 WEST 
All Sections 2 & 3 
Section I).: s/2 

TOWNSHIP 25 NORTH, RANGE 10 WEST 
All Sections 19, 26, 2?, & 28 
Section 31: s/2 
All Section 35 

TOWNSHIP 25 NORTH, RANGE 11 WEST 
All Sections 7, 13, 1*4-, & 15 
Section 16: N/2 
All Section 2k 
Section 2?: SW/LL 
All Sections 28, 29, 30, 35, & 36 

TOWNSHIP 25 NORTH, RANGE 12 WEST 
All Section 3 
Section ki N/2 
Section 5: NE/fy 
Section 7: Wi/k 
Section 10: E/2 
All Sections 11 & 12 
Section 17: sw/4. 
All Section 18 
Section 25: S/2 
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TOWNSHIP 2$, NORTH, RANGE 13 WEST 
Section Is SW/I+ 
All Section 2 
Section 3: s/2 & NE/lj. 
All Sections k & 11 
Section 12: s/2 & NW/ij. 

TOWNSHIP 26 NORTH. RANGE 12 WEST 
Section 31: 
All Section 32 

TOWNSHIP 26 NORTH, RANGE 13 WEST 
Section 26: N72 
Section 29: s/2, m/k & w/2 NEA 
All Sections 30, 31, & 32 
Section 36: NE/I4. 

The applicant further seeks the establishment of tem
porary 80-acre well spacing in the Bisti-Lower Gallup 
Oil Pool with units t© run either North and South or 
East and West and with well locations on diagonal 
quarter«*quarter sections within a governmental quarter 
section; and further, for the promulgation of special 
rules and regulations for the said Bisti-Lower Gallup 
Oil Pool, including but not limited to, the taking and 
reporting of gas-oil ratio and bottom hole pressure 
tests c 

BEFORE: 

Mr. A. Lo Porter 
Mr. Murray Morgan 
Honorable Edwin Lo Meehem 

TRANSCRIPT OF HEARING 

MRo PORTER: The hearing will come to order. The Commis

sion will consider next Case 1308. 

MR. COOLEY: Application of Sunray Mid-Oontinent Oil Com

pany for an order extending the horizontal limits of the Bisti-

Lower Gallup Oil Pool In San Juan County, New Mexico, and temporar

i l y establishing uniform 80-acre well spacing and promulgating 
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special rules and regulations for said pool. 

MR. CAMPBELL: If the Commission please, I am J. M. Carap*> 

bell, Campbell and Russell, Roswell, New Mexico, appearing on behalf 

of the applicant. I would like to enter an appearance also for L. 

Co White; Gilbert, White and Gilbert, and for Mr. Burns Errebo, 

Tulsa, Oklahoma, attorneys for the applicant. 

With the permission of the Commission, I would like to make 

brief statement ofuthe position of the applicant in this particular 

case. Most of the spacing eases of this nature which this Commis

sion has heard in the past have involved deep reservoirs with 

effective water drive mechanism. The testimony here will show tha^ 

in this particular reservoir, which is approximately 5,000 feet, 

there is a solution gas drive. There i s another element present 

In this case, which to my knowledge, has not been present in any 

other spacing case before this Commission. A few weeks ago, 

months ago, this Commission entered its order authorizing a pilot 

pressure maintenance program in the Bisti-Lower Gallup Pool. This 

project, of which the applicant is operator, i s now in operation, 

It is the primary position of the applicant here that in order to 

effectively develop that program of pressure maintenance and ob

tain the greatest ultimate recovery of o i l from this reservoir, 

that the spacing which has been developed to date on a general 

80-acre density should not at this time, at least, be disturbed, 

and to disturb might injuriously affect the operation of this effort 
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at pressure maintenance, which applicants information indicates, 

and as w i l l be presented i n the evidence, i s the only method by 

which a reasonable recovery of investment can be obtained from t h i 

reservoir,, 

We have two witnesses which we would l i k e to have sworn at 

this time, and Mr. Errebo w i l l interrogate these witnesses on be

half of the applicant. 

MR. PORTER: Mr. Cooley, w i l l you swear the witnesses? 

MR„ COOLEY: Are there any other witnesses i n this case? 

Any other testimony to be presented? 

MR. SETH: I f you would l i k e to swear the witness, we wo 

enter an appearance on behalf of Shell, Mr. Oliver H i l l and Mr. 

Oliver Sefch,,Seth-and Montgomery. We do have some witnesses. 

MR. MALONE: Ross Malone for Gulf Oil Corporation. We 

would l i k e to enter Gulf*s appearance i n opposition to the appli

cation and to enter the appearance of Mr. Booth Kellough, Division 

Attorney from Denver, i n addition to Ross Malone. Both of us ex

pect to participate i n the hearing, and Mr. Willard Bauman is our 

witness. 

MR. SULLIVAN: Just one moment. The reason 1 didn*t ria 

earlier i s I didn*t want to interrupt. My name i s R, W. Sullivan, 

1 am a lawyer from Denver representing the B r i t i s h American Oil 

Company, and 1 w i l l have two witnesses, Mr. Thomas Hogan and Mr. 

Stein that 1 ask to be sworn with the group. 

i 
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MR. SELINGER: I would like the record to show that 

George Selinger appears for Skelly Oil Company. 

MR. PORTER: No witnesses? 

MR. SELINGER: Perhaps a witness. 

MR. COOLEY: Would you have your witnesses stand up and 

he sworn. 

(Witnesses sworn.) 

MR» BtTSHNELL: Bushnell, attorney for Amerada. 1 would 

like to enter an appearance, no witness. 

MR. KELLAHIN: Jason Kellahin, appearing on behalf of the 

Phillips Petroleum Company. At the present time we do not contem

plate having a witness. 

MR. HINKLE: Clarence Hinkle of Hervey, Dow and Hinkle, 

and I would like to enter an appearance on behalf of Humble, althor 

we don*t expect to put on any testimony. 

MR. WADE: Ho N. Wade, Texas Company. 

MR. LEWERS: Robert Lowers, attorney for Sun Oil. I woul 

like to enter an appearance for Sun here. I don*t believe we have 

any witnesses at this time. 

MR. KEELER:: E. P. KeaCLer^ Magnolia Petroleum Company. 

I would like to enter an appearance. We will have no witnesses. 

MR. WOODS: : A. W. W©»ds> MonsaatoChemical Company. I 

want to enter an appearance. We have no witness. 

MR, TOMLINSON: Tomlinson for Atlantic. We will have no 

d 
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witnesses but would like to enter an appearance. 

MR, PORTERS Anybody here who isn*t appearing in the eas^' 

Mr. Errebo, you may proceed with your witness. 

MR. ERREBO: As the applicant*s f i r s t witness, I would 

like to call Mr. L. G. Pinfrock. 

If i t please the Commission, we have passed out to the membbrs 

of the Commission and to your Staff a l l of the exhibits which will 

be offered in testimony and in evidence by our f i r s t witness. 

These exhibits are copies of the exhibits which you see on the waljL 

and which will be used by the witness in his testimony. The only 

difference being that they are on a smaller scale. We would like 

to make one set of these exhibits on the smaller scale, the official 

exhibits for the Commission. 

L. J. FINFROCK 

called as a witness, having been f i r s t duly sworn, testified as 

follows: 

DIRECT EXAMINATION 

By MR. ERREBO: 

Q Will you state your name, occupation and by whom are you 

employed? 

A L. J. Pinfrock, Staff Geologist, Sunray Mid-Continent Oi:. 

Company in Tulsa, Oklahoma. 

Q, Will you please state briefly your background of education 

and experience? 
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-

A Graduated from the University of Ill i n o i s In 19̂ .0 with 

Bachelor of Science degree In geology and received my Masters of 

Science degree in geology from University of Ill i n o i s in *lj-8. I 

worked for the Carter Oil Company for a period of seven and one-

half years as a subsurface geologist, and have been with Sunray 

Mid-Continent for a period of seven years, at which time I served 

six years as a District Geologist and the past year as a Staff 

Geologist in the Tulsa Office* 

Q Mr. Pinfrock, are you familiar with the geology of the 

Bisti-Lower Gallup Oil Pool? A Yes. I am. 

Q Have you ever previously testified before this Commissi©: 

A I have. 

MR. PORTER: His qualifications are acceptable. 

Q What is the geographic location of the Bisti-Lower Gallu; 

Oil Pool? 

A The Bisti-Lower Gallup Oil Pool is located twenty miles 

south and slightly east of the City of Farmington in San Juan Coun 

New Mexico. 

Q, A map which has been marked Exhibit No. 1 has been placet 

on the wall 0 Will you please go to this map and identify and ex

plain i t ? 

A Exhibit No. 1 is an area map of the Bisti-Lower Gallup 

Oil Pool located in portions of Township Zk» 25, 26 North, Ranges 

10, 11, 12, 13 West of San Juan County, New Mexico. We have shown 

I? 
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on thia exhibit in the heavy red border, the outline of our pro

posed area for 80-acre spacing. We have shown here in the green 

border at the common corners of Township 25 and 2? North, Ranges 

12 and 13 West, the area of our pilot injection program which has 

previously been okayed by this Commission. We have shown also on 

this map in colors the various types of leases In this area. 

Shown in red are the Federal leases. Shown in green are the State 

leases, and in orange are the Federally administered Indian leases 

in this area. 

Now, we do not find any patented land within the area of thj.s 

proposed application. Within this area there i s 14-6,720 acres, 

approximately, of which 1(200 acres belong to the State, which is 

approximately 9% of the total. The Federally administrated leases, 

approximately 23.3$ of the total within this area, and the Federal 

leases, 67»7$ of the area within this proposed 80-acre spacing 

program. 

Q What was the discovery well for this pool, Mr. Finfrock? 

A The discovery well for this pool was the El Paso No. 1 

Kelly State, located in Section 16, Township 25 North, Range 12 

West, San Juan County, New Mexico, which was i n i t i a l l y completed oiji 

October 7, 1955 with an i n i t i a l production of 180 barrels of o i l 

flowing after fract treatment. 

Q Are a l l of the completed wells shown on this map complete^ 

in the Lower Gallup? 
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A Yes, a l l of the wells shown on this map are completed 

from the Lower Gallup formation. We have, according to the best 

information available to us, as of September k, 195?, 13il- wells 

drilled within this area, of which a total of approximately 120 

were o i l wells, 5 shutin gas wells, and 9 dry holes. 

Q Is present development on an 80 acre lease density? 

A Yes, the present development of the pool i s on an 80 acrd 

density. However, we have a few areas within the outline of this 

map of which locations have been established for ij.0 acre locations, 

and should these locations be drilled, they would violate the 80 

acre density pattern that has so far been adhered to by the opera

tors in the Bisti-Lower Gallup Oil Pool. 

Q What companies have established those locations? 

A To my knowledge, these locations were established by the 

Shell Oil Company in and around the Carson Unit area. 

Q How was the proposed spaced area determined, Mr. Pinfrocl:? 

A The proposed spaced area, which Is outlined here in red, 

was determined from the following conditions: As a result of 

engineer's studies of the Bisti, Engineering Committee results of 

geologic study, results of sand studies, and also the results of ti e 

drilling of the exploratory and development wells within this 

area to roughly define this pool. 

Q Will this pool probably extend southeastward from its 

present limits? 
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A I feel that this pool will very likely extend further In 

a southeasterly direction inasmuch as i t has not been definitely 

defined by the d r i l l . 

Q Will you please refer to Applicants Exhibit No. 2 and 

identify and explain it? 

A Exhibit No. 2 i s a reproduction of a portion of electric 

log of the Shell Oil Company No. 1 Carson Well, a wildcat, located 

in Section 2LL, 25 North, 12 West. This well was chosen as our 

type:, well inasmuch as i t penetrated completely through the Lower 

Gallup formation. We have shown here, or indicated in yellow, the 

extent of the Lower Gallup formation, the top of which we have 

shown here at I4.86O feet, and the base of the Lower Gallup formatioi 

at 5lk3 feet. The Lower Gallup formation in this area of the BIstj 

Lower Gallup Oil Pool has an approximate average thickness of 

380 feet. The sands in the Lower Gallup formation are composed of 

fine, light grain, fine to medium sands, with clean, well sorted SJ 

in the central portion or core of the bar deposit. These sands 

grade laterally from the core of the bar into finer grained sands, 

s i l t stones and shaly sands. 

Q Mr. Pinfrock, have you read the application in this matt* 

A Yes, I have. 

Q The Shell No. 1 Carson i s one of the wells in which the 

top of the Lower Gallup was identified in that application, is i t 

not? A That i s correct. 

nds 
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Q Will you please refer to Exhibit No. 3 and Identify and 

explain i t ? 

A Exhibit No. 3 is an isopack of the upper sand of the Low 

Gallup formation, contoured with a contour Interval of two feet, 

based on the microlog separation as seen in the Schlumberger wells 

that were available to us. We have shown here also the outline of 

the proposed spaced area. As ean be seen from this exhibit, the 

attitude of this upper sand in a northwesterly, southeasterly dir

ection i s that of a bar type deposit with the thicker sequence of 

beds going through the central portion or core of this deposit, 

of which a maximum of 22 feet of separation had been noted. 

As you can also see from this exhibit, they grade laterally 

down to the zero isopack line, which Is shown here to the northeas 

and to the southwest, by a dashed line. We find in these Lower 

Gallup sands, particularly in the uppermost sand of the Lower Gall 

that the permeabilities and porosities of the sand are better 

developed in the central portion or core of this bar, and in the 

subsidiary sands in this formation, and as we approach the outward 

limit of the bar, the sands become less permeable and less porous. 

Q In other words, what we have here then i s simply a burie 

sand bar, Is that correct? A That is correct. 

Q Do you find any interruption in the sand development 

from one end of this pool to the other? 

A On the basis of our geologic study of the sand in the 

ar 
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Lower Gallup formation, we have found no evidence of a break in th|s 

deposit throughout this entire area of approximately 30 miles. 

Q Will you please refer to Exhibit No. k and identify and 

explain i t ? 

A Exhibit No. l± is an isopack map of the second sand in thi 

Lower Gallup formation, also contoured on a two foot contour inter- -

val and based on microlog separation. This sand, as can be seen 

on this exhibit, also reflects the same general strike pattern of 

that, of the upper sand, although this sand is not as well developed 

as the upper sand, nor does i t continue completely across the area 

as does the upper sand. 

Q This sand does appear to be continuous throughout the en+ 

tire area to the best of your knowledge, which you now have avail

able to you, is that correct? 

A We have seen in our study no definite evidence that this 

sand i s terminated in the core part of this deposit. 

Q Will you please refer to Exhibit No. 5, which I believe \s 

the structural map, and identify and explain i t ? 

A Exhibit No. 5 is an aerial structure map of the Bisti-

Lower Gallup Oil Pool with the datum on the top of the Lower Gallui 

formation on which these structural contours were made. The contour 

interval of this map is 20 feet. We have also shown hereon by the 

red border, the proposed area for 80 acre spacing, and by the yellow 

border here we show the area presently classified by the Commission 
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as the Bisti-Lower Gallup Oil Pool. 

We also refer to the outline of our LPG gas injection at the 

location of the common corners of 2$, 26 North, Range 12 and 13 

West. Also shown on this map in the longitudinal direction is the 

blue line A, Â , which represents the trace of our cross section, 

Exhibit 6-A. The transverse line on this map, B, B̂ , C, 0̂ , D, D , 

E, E^, and F, F^, represent the traces of the transverse cross 

sections labeled Exhibit B, C, E, D, and P. 

As can be seen from the structural map, we see an antielinal 

dip into the basin in a northeasterly direction. We show no evi

dence of structural closure within this entire recommended area. 

We believe that the trap for the Lower Gallup o i l was afford 

by nature of a stratigraphic trap rather than that of structural 

closure, with the buried sand bar being the reservoir and the bound 

ing impermeable s i l t s and shales affording the impermeable barrier 

needed to make this trap. We also show here in the southeastern 

portion of this map by a dashed red line and a dashed green line, 

the area which we label here and zone of oil and gas production, 

within this bounds we would find wells drilled should encounter 

both gas and o i l , with wells drilled to the northeasterly direction 

from the dashed green line encountering only o i l and wells drilling 

to the updip or southwest direction from the red line to Its limi

tations would encounter gas. 

Q Mr. Pinfrock, will you please refer now to Exhibits 6-A 

ed 
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through 6-P inclusive, and identify and explain them. 

A Exhibit 6-A, which Mr. Devlin will point out to you on ot 

structural map, is the longitudinal cross section A, Â , as shown 

here. This is a northwest, southeast electrical log cross section 

of the Bisti-Lower Gallup Oil Pool, San Juan County, New Mexico. 

We have shown here by this heavy dark line the top of the upper 

Gallup formation, and by this second heavy dark line the top of th« 

Lower Gallup formation. We have shown hereon in a dark yellow col< 

the upper sand in the Lower Gallup formation, which Is the pre

dominant reserve of this Lower Gallup reservoir. 

We have shown in a pale yellow color the subsidiary sands ii 

the Lower Gallup formation as they occur throughout this area. 

As can be seen from this exhibit, you will note that in each and 

every well on this cross section you will find that this upper 

sand of the Lower Gallup formation is present and well developed, 

and this sand has a very near uniform thickness throughout the 

area represented by this cross section. 

Those who are closer will be able to see that within each o: 

the well bores we have shown here the zones that have been per

forated or tested for completion, and each of the sands that we 

have indicated in a yellow color have had perforations or tests 

made in them. This section Is only to show those sands within the 

Lower Gallup formation of which perforations or tests had been 

made, and i s not a straight stratigraphic section of the entire 

T 
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Lower Gallup formation. 

This section, as you can see here, has a difference of ap

proximately 300 feet between its low portion and its high portion, 

which is In the area of the gas cap. Exhibit 6-B shown there by 

Mr. Devlin on our structural map, is the fi r s t of our transverse seje-

tions, and we show here the same features that we did on cross 

section A, Â , with the deep yellow being the upper sand member. 

You can see here from this section that we do have the northeast 

dip into the basin. Cross Section C, C , also reflects the same 

Information of the previous two exhibits, with the upper sand being 

shown in dark yellow. This cross section occurs in Sections 12 and 

6 in Township 25 North, Range 26 West, San Juan County, New Mexico, 

Exhibit D, D̂ , third of our transverse sections, located in 

Sections 13 and 7 of Township 25 North, Range 11 and 12 West also 

show the same sequence of beds In the Lower Gallup formation, and 

this also shows the northeast dip into the basin as well as thinning 

of the Lower Gallup sand section as we go further away from the 

central portions of this bar.. 

Also shown here in this exhibit is one of the situations of 

which we feel there are probably many in the Bisti area, of which 

we have sands that are separated at the core of the bar In the 

Shell Ik* 13 Carson, correlating and Intermingling with the Shell LJ.1-

13 Carson, showing we do have direct communication of sand to sand 

in some areas within the Bisti Pool, or the Bisti-Lower Gallup Pool, 
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Gross Section E, E^, is the essential north-south cross 

section through Section 20, and 1? of township 25 North, Range 11 

West, San Juan County, and this exhibit also shows the northeaster] 

dip into the basin and the thinning of the sand sequence section 

as we leave the central portion of the bar proper. 

You will note here on this exhibit that this is one of the 

instances where we find the uppermost sand member shaling out on 

the flank of the bar, and this occurs on this cross section be

tween the Shell 23, 17 Carson and the Magnolia No. 1 sand wall test 

Exhibit P, P , i s the essential southwest-northeast section 

through sections 27, 22, 25 and ll|., San Juan County, New Mexico. 

This cross section shows a gentle dip and then a more abrupt dip 

into the basin as we go in a southeasterly direction. We also shot 

here the evident thinning of the Lower Gallup sands as we go in a 

northeasterly direction. We also show on this exhibit the shaling 

out of this upper sand member at the outer fringe of the bar 

deposit between the Texas Company M-1 Navajo Well and the Benson, 

Montin and Greer No. 1 Harvey at the extreme north end of this 

section. 

Q Is I t your opinion then, Mr. Pinfrock, that these cross 

sections show a continuous sand development of the Lower Gallup 

formation throughout this entire area? 

A I t Is my opinion that this cross section shows that we 

have in the longitudinal direction, continuity of sand deposits 

y 
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throughout the entire area with, as I pointed out in Exhibit 6-E 

and P, we do show the lateral gradiation as we leave the bar prope: 

of some of the sand bars which is to be expected in this type of 

deposit; as you leave the core of the deposit and move out you wil! 

find the sands disappear on the flanks. That Is to be expected. 

Q Will you please refer now to Exhibit No. 7, the three 

dimensional drawing, and identify it? 

A Exhibit No. 7 i s a three dimensional drawing of the Bist: 

Lower Gallup Oil Pool, San Juan County, New Mexioo. This drawing 

was made up of a l l of the available Schluraberger logs that we 

could get ahold of to prepare this drawing. 

Q Actually, Mr. Pinfrock, that represents a large number o; 

cross sections, doesn*t i t , on one exhibit there? 

A Actually this map, as you can see here, shows innumerabl< 

areas of cross section within this dimensional map connecting the 

individual wells„ 

Q Will you please t e l l us how that three dimensional drawir 

was prepared? 

A In looking at this drawing, I would like to orient you 

that on a map these heavy dark lines are the township lines in the 

north direction, with these being the east-west lines. You will b< 

looking at this plane in a northeasterly direction. This plane 

surface we have depicted here is as i f we had cut a slice out of 

the earth and an elevation of plus 1660 feet in elevation. 

* 
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On this plain surface we hare located on there surface loca

tion the Individual wells that have been drilled within this Bisti 

Poolo After these wells have been spudded, we took their true 

subsea depth and plotted each individual well in its actual subsea 

location, and as you can see from these exhibits in the northeasterly 

or back portion of this map, we have much greater area shown by th«> 

dashed line between the actual location of the test and the top " 

of the sand, whereas you move updip into the southwest you find 

that these locations actually approach into the top of the sand, 

showing that the beds have a dip here whieh we are attempting to 

show In this three dimensional view, dipping back to the north and 

northeast. 

After these individual Sehlumberger logs were traced upon 

this map in their new location, we then correlated from the top of 

the upper Gallup sand, which is the dark yellow sand in our cross 

section, we correlated each individual well to show the structural 

attitude on the top of the upper sand in the Lower Gallup formation. 

We then connected the base of the sand sequence where penetrated b/ 

another line, by a green line, this giving the aspects of individual 

cross sections. We then colored in green that portion of the Bist .-

Lower Gallup Oil Pool which is oil productive. 

We have shown in red that portion of the reservoir that is isas, 

and we have shown on this exhibit the gas-oil contact approximatel;r 

plus 1530 feet, and have been able to show from this designation o* 
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colors the projected outer limits of this gas cap. 

All of this has been put on this plane map at this elevatior 

of approximately 1660 feet to give you a picture, as we see i t , of 

the structure of the Lower Gallup formation, the existence and the 

continuity of the sands as shown in each and every individual log, 

as well as to show the attitude of the contaet between the oil and 

gas columns. 

Q Mr. Pinfrock, what would you say then is the significance 

of this exhibit? 

A 1 feel that the significance of this exhibit is that i t 

shows to us in one drawing the structural aspects of this field as 

well as showing us the continual type of deposition that we have 

within the Lower Gallup formation with our sand sequence gradually 

building up in each and every well into the uppermost sand, or 

predominant sand, in this bar deposit. And we can show from this 

exhibit that these sands are continuously developed, and we feel 

that a well drilled on 80 acre spacing in any position through thi! 

field would encounter the same sand conditions as a well drilled 

on closer spacing. 

Q Will you please refer to Exhibits 8A through 8p and explj 

and identify them? 

A Exhibit 8A i s a distribution map of the upper sand membei 

of the Lower Gallup formation. This is the same sand member we ha1 

referred to in our cross sections as the deeper colored yellow sane 
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in th® upper portion of the Lower Gallup formation. 

We hare also shown hereon the outline of our proposed area 

for 80 acre spacing. 

Q When you call that a distribution map, you mean that i s ̂  

map that simply shows In orange where the sand is found, is that 

correct? 

A I made a detailed study of each log that was available t«b 

me to study, and see what sands were present in each well. I then 

plotted this information on a work map and compiled from that work 

map these six individual distribution maps which we have here as 

Exhibit 8. We have only attempted to show on this map by this 

method the areas where we have encountered this sand developed in 

the individual wells. We have not tried to define the quality of 

the sand. We have wanted to show where the sand was developed, anc 

as you will note on this exhibit in the area of Section 30 of 26 

North, Range 12 West, we have a solid line shown which defines the 

northeasterly limit of this sand at that point inasmuch as i t was 

not present in the El Paso No. 1-B Well in Section 30, also in 

Section 16 of 2$ North. 

We show a solid black line to indicate that in the Skelly 

State Well No. 8 this sand was not present, defining in that position 

a portion of the southwesterly limits of the bar deposit. Also in 

Section 25 North, Range 11 West, we find a portion of this area de

fined by a black line Indicating the sand was not present in this 
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area. Also in Section lij. of 25 North, 11 West, we find that same 

area where the sand was not defined, but in the rest of the entirely 

of this exhibit we find the sand present as shown by the shaded 

orange area. 

Exhibit No. 8-B is the sand distribution map of the second 

sand member or bench in this Lower Gallup formation. We have also 

shown here the outline of our proposed unit, and show here in 

orange the distribution as proven in the individual well logs of 

this second sand member. In the northwestern portion Gf this fiel<^ 

you will note that we have a solid black line extending from 

Section 29 in 26 North, 13 West through in a southeasterly direction 

into Section 5 of 25 North, Range 12 West, at which point we were 

able to define the outer limit of this sand. 

Exhibit 8-C is a distribution map of the third sand member fcn 

the Lower Gallup formation, also showing the outline of the pro

posed area, and in orange showing our known distribution of this 

sand. We have here two instances where the outer limits of this 

sand was defined in Township 25 North, Range 12 West on the north 

flank of the bar and in 25 North, 11 West in Section 25 on the 

south flank of this bar deposit. 

Exhibit 8-D i s the distribution map of the fourth sand member 

of the Lower Gallup formation showing also the outline of our pro

posed area for spacing. This map also shows in orange the distri

bution of this member of the Lower Gallup. In the extreme northwebt 
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portion again we show by a solid black line Section 29, 28 and 27, 

the northern limit of the sand in that portion, and at Section 30 

of 26 North, 12 West, the northeastern limit of the sand at that 

area. 

Exhibit 8-E is the distribution map of the fifth sand membei' 

of this Lower Gallup formationj also shown on this exhibit is the 

outline of our proposed area for spacing with the area known occurrence 

of the sand shown by orange. We have shown here Section 29, 28 

and 33 of Township 26 North, 13 West, a portion of which on the 

southwest flank this sand was not identified. 

Exhibit 8-P is the distribution map of the sixth sand member 

of the Lower Gallup formation, and like the other maps, in this 

exhibit, shows the area of our proposed spacing and shows the area 

of known sand by orange, with the solid black line extending from 

Section 3, Township 25 North, Range 12 West in a southerly dlrecti m 

Into Section 20 of 25 North, Range 11 West, where this sand Is 

defined on the northeast flank. 

As you can note from observance of this Exhibit 8, you can 

find that these sands a l l lay in approximately the same position 

along this bar deposit in a northwest-southeasterly direction, and 

that these sands are present in approximately the same positions, 

but by some varying degree on each member they are not exactly stasked 

on each other. There i s some variation as can be seen from the 

discussion of these exhibits. 
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Q I take i t then, Mr. Pinfrock, from these various exhibits 

that you have presented here today, that you have examined the logs 

of a l l the wells In this field, i s that correct? 

A 1 have examined I3I4. electric logs of wells in this field. 

Q Actually there are other logs of some of the more complet 

wells which you haven't had an opportunity to examine? 

A That's correct. There are some wells that have been com

pleted in this field which the logs have not come to us as yet. 

It takes awhile between the completion of the well and the time ths 

you are able to get a Schlumberger log for study. We do not have 

logs of every well in the field. 

Q Have any of these sands been found to be absent in any 

well in this field? 

A In a longitudinal direction we have found no evidence of 

these sands being present, but as I pointed out in the discussion 

of this exhibit, we find that in a lateral direction we have found 

instances where these sands do shale out as we approach the outwarc 

limit of this deposit. 

Q To correct the record, you said you found no evidence of 

these sands being present, you mean absent? 

A Absent, yes, s i r . 

Q Have you found any faults in this general area? 

A I have seen no evidence of faulting ln my study. 

Q Is i t your opinion then that the main sand body and each 
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of the other subsidiary sands are present and probably present or 

probably present throughout the entire area covered by this applies 

tion? A That i s my opinion. 

Q Is i t your opinion that these sands are continuous and 

form a common source of supply? A Yes, i t i s . 

Q Would you call the Lower Gallup reservoir a lenticular 

reservoir? 

A No, 1 would not call the Lower Gallup reservoir a lenti

cular reservoir inasmuch as we have been able to define its presenc 

over an area of approximately 20 miles in length. I do not conside 

that a lenticular type of deposit inasmuch as in a lenticular type 

deposit you do not anticipate the sand in the lenticular nature in 

offset locations, and this i s not the case here in this study. 

Q You believe that the 80 acre proration unit and plan of 

well location, as proposed by Sunray Mid-Continent in this applica

tion, is reasonable? A Yes, 1 do. 

(»i Were a l l of the exhibits which have been offered as a 

part of your testimony here today prepared by you or under your 

supervision? A They were. 

MR. ERREBO: We will at this time like to offer these 

exhibits, 1 believe 1 through 8, in evidence. 

MR. PORTER: Any objection to the admission of these 

exhibits? They will be admitted. 

MR. ERREBO: That's a l l the direct examination we have 
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of this witness. 

MR. PORTER: Does anyone have a question of Mr. Pinfrock* 

MR. SETH: I would like to ask several questions, please, 

OROSS EXAMINATION 

BY MR. SETH: 

Q Mr. Pinfrock, you Indicated at the outset that the field 

had been developed so far on an 80 acre density ~ 

A Density. 

Q What do you mean by that I'm not familiar with that terml 

A By that term we mean that this field has been developed 

in a manner such that any well drilled at this time in this field 

can be assigned an 80 acre unit. 

Q Then by so arranging the i+O*s you can assign acreage to 

any well? 

A To any well that has now been drilled. 

Q That, i f I understand i t correctly, Is what you wish to 

accomplish by your application here, i s to continue that same methc 

throughout the li f e of the field, is that right? 

A That 80 acres be assigned to each well? 

Q Yes, just as you testified has been done heretofore. 

A Well, before i t ' s , as I understand, i t has been on a 

voluntary basis and these wells have been drilled at a density at 

which 80 acres can be assigned to them, and under our application 

we would define 80 acre units which they have not been defined as 
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such to this point. 

Q Now, had you made any examination to see how many wells 

are off pattern i f a regular 80 acre spacing program had been put 

into effect? A As i f — 

Q (interrupting) When 1 say 80 acre, I mean limited to th< 

northwest, southeast quarter or northeast, southwest. 

A 1 do not have a figure at hand, but there are several lo

cations 1 know that are not drilled on a stated location as you 

suggested there. 

Q Would you say half of them, half of the wells in that fi« 

MR. ERREBO: If 1 could, Mr. Seth, 1 would like to state 

at this time Sunray has made a count of the wells which would be 

located off pattern, which are located off pattern according to om 

best information, and that would be 15 wells. 

MR. SETH: Off what pattern? 

MR. ERREBO: Well, that would be wells which would be 

located, for instance two wells located in the same half of a quar 

section. 

MR. SETH: But you have made no study, i f 1 understand 1 

correctly, on a strict northeast, southwest, northwest, southeast 

basis? 

MR. ERREBO: Yes. 

MR. SETH: Pine, that was the question. 

Q As to the nature of these particular sands, would i t be 

•Id? 
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your opinion that they are relatively undisturbed sands that have 

been layed down under quiet conditions, or how would you character

ize them? 

A I would say these sands have been layed down in what we 

would call a near shore position which they have been reworked and 

sorted with the better sorting and larger grain size near the 

central portion of the sand bar and with these sands as they go in 

a lateral direction from the core, decreasing In size to a finer 

grain sand, and finally to s i l t stones that we have separation of 

the sands by water action„ 

Q Then there was a certain amount of wave action which dis< 

turbs the sands from time to time, is that correct? 

A Very probably. 

Q Were they disturbed by marine organisms of any sort, do 

you know? 

A Well, now, not to the extent that we were just discussing 

as disturbed by deposition. Now marine organisms, minute micro

scopic marine organisms are known to be present in the Gallup for

mation. Personally, I can't see that there would be much in the 

way of disturbance from this presence other than being there in 

the reservoir i t s e l f . 

Q I see. Have you examined the actual cores that have bee 

taken? 

A Personally, I have not examined the actual cores. 
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Q Then you wouldn't know whether there was evidence of dis-. 

turbance of any character? 

A I have not made that examination myself. 

Q I believe that Sunray has testified in previous hearings 

that there is a wide range in the well bore of porosity and per

meability, is that correct? A That Is correct. 

Q Now, in presenting the Exhibits, I believe i t ' s 6-A, thi$ 

longitudinal cross section? A Yes. 

Ci You have colored in yellow there the entire upper Gallup 

sand, Is that correct, based upon an electric log? 

A Electrical log correlations. 

Q In doing that you have not taken into consideration any 

variations vertically in the character of the sand, is that right? 

A I f you were closer to the cross section you could see th^t 

we have shown by indentations and also by l i t t l e zones of white 

within the yellow where you do have change in the overall thicknes 

of the formation. In other words, where i t varies from well to wej.1 

we have shown that variance. 

Q I wasn't thinking of the thickness of the formation. I 

was considering more the character of the sand. You have drawn a 

fairly continuous yellow band across there, which i f I understand 

i t correctly, i s the upper Gallup? A That Is correct. 

Q That is as far as you have gone in coloring the exhibit? 

A That is right. 
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Q Likewise on your exhibit which you called a distribution 

map of the sands, you have approached i t similarly, is that right? 

A Yes, that is not a quality analysis. 

Q What would you say the ranges are of permeability and 

porosity, or will another witness consider that? 

A Well, our Engineering witness will testify on permeability 

and porosities in this reservoir. 

Q Generally such structure as the dips to the northeast, 

did you say? A Yes. 

Q Would you point out, I don't recall where the gas wells 

are, would you point those out? 

A Yes, s i r . In the southeast quarter of section 21, in th» 

southwest quarter of Section 22, in the southeast quarter of 22, 

in the southwest quarter of 25 in Township 25 North, Range 11 West, 

in the southwest quarter of 30, Township 25 North, 10 West, five 

gas wells. 

Q Now, are there any, considering those gas wells, are the^e 

any upstructure o i l wells in that vicinity? 

A To my knowledge, no. 

Q There are not. 

A upstructure, you mean in a southwesterly direction updip? 

Q Yes. 

A On the map i t i s different. 

Q I mean upstructure as far as the dip upstructure i s concsrned 
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A No, that i s correcto 

Q, You are aware of no oil wells upstructure then, is that 

correct? 

A No, we have no knowledge of any oil wells above this ares 

which we have defined as the zone of o i l and gas production. 

Q, Now, referring again to your eight service there, your 

distribution, you have cut off the lateral extent of those sands 

by your finding that they did not occur in the offset well, i s that 

correct? A That is right. 

Q Does that necessarily mean that they might not again re

occur as we get further north? 

A No, i t does not mean that. This study Just means that ir 

this bar which we have defined here in the Bisti Pool does shale 

out in these areas we have shown, and as i t is disappearing in a 

basinward direction, we would not expect them logically to appear 

again, but that does not rule out the possibility that there may 

be some sand deposits in that direction. 

Q. You conclude, 1 believe, or i t was your opinion, that the 

sand was not lenticular because you found i t throughout a consider

able area here. Now in that testimony you are again referring 

merely to the occurrence of the upper Gallup sand or whatever membe 

concerned, and not with perhaps the lenticular character of the 

permeability and porosity, is that right? 

A We are defining these maps on sand continuity in these 
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exhibits here, and on the Exhibit No. 3 which was an isopack of 

this upper member, the isopack was made on a microlog separation 

which shows permeability, and we found that by microlog interpreta

tion we found that the upper deep yellow zone was present and per

meable throughout this entire area as we showed on Exhibit 3. 

Q I t was present throughout. Would you turn back to 3 plesse? 

A Exhibit 3, yes, s i r . 

Q Now, i f you'll just select one isopack near the center ol' 

the field there and trace i t out, i f you would, for the Commission, 

A A certain thickness? 

Q Yes. 

A Contour. Well now, we have here our 20, this is our 20 

foot contour at this position, and at this position, at this posi

tion and now, that i s not going into the record so good. 

Q Well now, when, you are referring to Exhibit 3, are you not? 

A Exhibit 3 which I am defining — 

Q (interrupting) You are pointing now to the Isopack, what 

is the number or the contour? 

A The 20 foot contour, which is — 

Q (Interrupting) What township? 

A We have the 20 foot contour shown in Township 26 North, 

Range 13 West, also in 25 North, 12 West and in 25 North, 10 and i : 

Westp We do not show the 20 foot contour. The sand is beginning 

to thin in the southeastern direction. We do not show the 20 foot 
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contour in Township 25 North, Range 10 and 11 West, 

Q Now, in tracing those out you have indicated that they 

cover relatively small areas, especially in the northwest part of 

the field. Doesn't that indicate there are considerable local vari

ations throughout the field as shown by your Exhibit 3? 

A There are variations in the thickness of this bar sand wlkich 

you would expect to find due to the faet that i t i s a shallow water 

type deposit, and you have sorting and the affect of current actioqi, 

and you would not expect in my estimation to find this sand to be 

exactly a 20 foot thickness over a period of 20 miles; geologically 

we wouldn't expect i t to be that consistent over that great an ar< 

Q, That is not a continuous sand. You, I believe, testifier 

that i t was a continuous — 

A (Interrupting) Well, yes. 

Q (Continuing) — sand deposit? 

A I t is a continuous sand. 

Q The sand is continuous, but it s character varies locally, 

is that a correct statement? 

A The character varies as you leave this central portion 

as you go towards the outer edges of the bar. 

Q I t varies from east to west? A Laterally, 

Q East to west also. You traced out the particular contour 

up there? 

A It varies in thickness, yes, sir, from northwest to southeast, 
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Q You are not testifying now as to whether the quality 

permeability, porosity likewise varies laterally? 

A Ho, this exhibit is not based on porosity and permeabilit 

figures. 

Q Now, on the character of the sands, again, would you say 

they're uniformly cemented or what about the cementing? 

A I would say about the character of the sands themselves 

that in this central portion of this deposit these sands are fairly 

clean, fairly well sorted with better permeability and porosities, 

and as you approach the flanks of this deposit you find increasing 

amounts of s i l t stones and exclusion of gray shales which would 

impair or lower the permeability factor. 

Q Then again your exhibits, as 6-A over here, you again rnal 

no differentiation as here on the quality of the sand. You are 

showing the Commission here the occurrence of the Gallup sand and 

you are testifying that I t i s fairly continuous throughout this 

particular area. Now, i t does not, or I might ask you, does the 

sand likewise occur outside the limits of your structural map over 

there, which is Exhibit No. 5? 

A Outside the limits? 

Q Of the red border. 

A We haven't defined the outer limits of the Lower Gallup 

formation, but as you know, the Lower Gallup formation outcrops 

on the surface and i t i s present in the subsurface in New Mexico 
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Q Then Its being a relatively common formation, we would 

expect i f you trace just the formation or just the sand it s e l f i t 

would recur over a considerable area, is that correct? 

A That is corrects 

MR, SETH: I believe that's a l l . 

MR. PORTERS Anyone else have a question of the witness? 

By MR. MALONE: 

Q Mr. Pinfrock, when did you f i r s t have occasion to begin a 

study of the Lower Gallup sand in the Bisti Field? 

A In the earlier part of June of this year. 

Q When did Sunray d r i l l its f i r s t well in the pool? 

A In 1956. 

Q And you have, since June of 1957, devoted yourself to a 

study of the conditions as to which you have testified? 

A That is correct. 

Q I believe you said that you are familiar with the applies 

tion which Sunray has filed? A I have read the application. 

Q Have you given any consideration to the effect of that ap 

plication as It relates to the protection of correlative rights or 

the prevention of waste? A Yes. 

Q Do you recommend the application as made to the Oommisslc 

as protecting the correlative rights of the various owners of 

sands in this field? 

MR. ERREBO: Excuse me. Isn't that asking the geological 

-
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witness a legal question? 

MR. MALONE: The question of the occurrence of saturation 

in the sand formation and i t s distribution with relation to an 80 

acre development pattern would seem to be a geologic rather than 

a legal question. I agree with you the question of what will protect 

correlative rights may be a legal question, but whether a well on (10 

acres i s going to let a man get a l l the oil that he is entitled to 

as layed down geologically, would seem to be a geological question, 

Q Is i t your opinion that development on the proposed spac 

ing pattern will protect the correlative rights of the operators 

in this pool? 

MR. ERREBO: Mr. Malone, I f a i l to see, I think you coulA 

ask this question a l i t t l e better. This witness does not know abou; 

correlative rights from the legal standpoint. 

MR. MALONE: All right, I will be glad to. 

Q First I might ask the witness i f he knows the meaning of 

correlative rights. 

A I am not an attorney, but I understand that the correlati 

ive rights means the protection of the individual where there i s a 

royalty owner or working interest of his portion of the pool or 

his reserves or what he should get out of i t . I couldn't give you 

a correct definition. 

Q, I didn't expect a legal definition. You have testified 

before this and other commission on previous occasions, have you nbt? 
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A Yes, I have. 

MR. SELINGER: I would like to make a formal objection to 

the Commission that this witness i s incompetent, irrelevant to 

testify on matters of correlative rights. He Is presented purely 

as a geological witness and we would like to make a formal objec

tion to this line of questioning from this witness. 

MR. MALONE: I have no intention or desire to ask this 

witness to testify as to anything that he does not purport to be 

qualified to testify to. He stated in answer to my question that 

he recommended to the Commission 80 acre spacing. 1 was asking 

him whether or not on the basis of the geological information to 

which he has testified, that spacing would recover, would protect 

the correlative rights by permitting each owner to recover his 

equitable share of the o i l . 

MR. SELINGER: We renew our objection. 

MR. MALONE: I f the witness states he is not in a positic 

to answer the question, 1 will save i t for another witness. 

A 1 believe that i s getting Into the field of engineering 

more than pure geology. 

Q Perhaps we can get at i t from another point of view then. 

May I invite your attention to your Exhibit E, E^ that you testi

fied to over there. I f I recall your testimony correctly, that 

that upper and thick yellow band was the principal and most prolifi 

sand member in the Lower Gallup, is that correct? 
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A That i s correct. 

Q And that the lower band was additional sand members whict. 

are saturated and from which production has been obtained? 

A Yes. 

Q I believe you also testified — may I inquire what the lijust 

well to the extreme right, your right, of that is? 

A The Magnolia No. 1 Sanda Wall I believe. 

Q Now, if you would indicate the well which you are now 

Indicating, what is the designation of that well? 

A The Magnolia No. 1 Sanda Wall, located in Township 18, 2f, 

Range 11 West, San Juan County, New Mexico. 

Q I believe you testified in that well the upper sand member 

had pinched out between the Shell No. — 

A (Interrupting) 23-17. 

Q (Continuing) — 23-17 Carson and the Magnolia well, i s 

that correct? A That was my testimony. 

Q The lower member was continuous over to the Magnolia 

westward? A That i s correct. 

Q Now you mean that the upper member extends on to the 80 

acre location on which the Magnolia well has been drilled, but that 

i t does not extend to the location of that well, the Magnolia well 

will not obtain any portion of the oil that is in that upper membê  

will i t ? 

A This location of this well here in relation to the location 
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of this well, you asked me to state i f this well would be able to 

get any, I mean this well, being the Magnolia well, would be able 

to get any of the oil that was present in the upper zone? 

Q That i s correct, and which might exist on the 80 acre spi 

ing unit on which the Magnolia well i s drilled. 

A Now, we have, I don't know whether i t would be my positi< 

to state or not, but we have in additional exhibits to come forwar< 

in this hearing, some exhibits on porosities and permeabilities in 

which we show that there i s vertical permeability through this 

entire section, and I don't know whether that should be In the rea: 

of me to answer the question about drainage. 

Q I ' l l be glad to direct that question to a later witness. 

Can you testify whether or not in your opinion the Magnolia well 

would recover the oil from the upper sand member? 

A I would say in primary operations i t would not likely be 

but under secondary recovery operations you would expect a program 

with vertical permeability there to sweep through the field and 

recover the oi l that was not recoverable under the primary opera

tion. That i s as far as 1 can go into that. 

Q You are not prepared to testify as to any barriers that 

may exist vertically to communication? A No. 

Q That will come from another witness? 

A Yes. 

Q But insofar as your testimony goes, 1 just want to be su 
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that I understand it , it is through primary operations the Magnolia 

well will recover none of the oil that may be in the upper member 

of the Gallup sand? A As far as I can see. 

Q Now, with reference to the several sand members that you 

have testified to, what i s the relative thickness of those sand 

members as you have found them? 

A I would say the average thickness of the upper sand 

throughout this field average would approximate l£ feet, and of 

the secondary sands, these individual zones or benches would 

probably average four to six feet. 

Q Is i t 

A (Interrupting) I haven't made a study to get an average, 

That is just an estimate. 

q I'm not sure that I understood the delineation of those 

members. Now, i s the f i r s t member that was shown on your Exhibit 

8-A, that i s the V~> or 20 foot principal member? 

A That's right. 

Q Prom which the best production will be obtained? 

A That is correct. 

Q The additional five members compose the lower yellow ban<f[ 

that you have showed on your A, Â  longitudinal cross section? 

A That is correct. 

<4 Are the lateral limits of those various segments uniform 

or are they stacked on top of each other with various lateral 
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limits or aerial limits? 

A Using your term they are stacked on top of each other, b̂ Jit 

their vertical limits are not precisely at the same point above 

each other. There i s a variation. 

Q There is a variance. So a well drilled at a given location 

might encounter one of those members but not encounter the next 

member even though an offset location would encounter both of them 

A In speaking of these reservoirs, we're dealing with mar

ginal reservoirs here, and i f you were looking for say one of thes^ 

reservoirs or say two of these reservoirs, you very probably would 

not be looking at a commercial reservoir. 

y My question was whether the lateral edges of the sand bar

riers are so irregular that a well which penetrated one might not 

penetrate the same ones which were penetrated on an offset well. 

A I do not have a definite figure, but based on my study o 

the logs and the preparation of the distribution maps, my estima

tion would be that out of the 13k wells that I studied that very 

probably, I don't know, maybe 90$ of them encounter a l l the sands. 

That is just an estimate and i t may be more than that. 

Q Of the wells that have been drilled to date? 

A The wells drilled to date. Those would be the wells on 

the marginal limits of this bar deposit. 

Q I f I may invite your attention to the Exhibit 3, the pinjjh 

out of the sands or the sand members which occur, occur as you proceed 
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away from the center of the sand bar, do they not? 

A That is correct. 

(c£ So that as we get out on the north and south flanks we 

find that one or more of those six members may have pinched out a 

l i t t l e sooner or a l i t t l e later than the next one, and they would 

not be coexistent i n a given location as we come along the edge 

of the zone of saturation? 

A That i s correct. I would not be a precise point at whia 

a l l members would shale out. 

Q That lack of uniformity i n those various oil-bearing meni! 

would exist along the flank of this entire f i e l d both north and so-

would i t not? 

A Yes, that would exist on the marginal flank of the f i e l d 

Q So that wells d r i l l e d along the marginal flank of the fi< 

have no assurance of encountering a l l of the sand members which an 

offset well might encounter? 

A Would not get a l l of the sanda that an offset well near 

the central portion. 

Q Near the central portion — 

A Of the bar? 

ti Yes. Did you t e s t i f y as to the range of permeability 

which you found to exist i n these sands? 

A No, 1 did not. 

Q Are you prepared to t e s t i f y on that? 
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A We have exhibits. I could give some estimates. We have 

exhibits prepared and a witness who is to t e s t i f y on that phase of 

the reservoir, 

Q You have not studied permeabilities yourself? 

A Not personally. I have read figures. 

Q So you couldn't t e s t i f y as to the range of permeability 

or porosity that may exist? 

A No, other than figures that I have read, that would be al 

Q Your entire testimony Is based on figures that you have 

read and logs that you have studied, is i t not? 

A Well, i t has been my personal interpretation. I haven't 

measured permeability, I'm not an engineer, I have not measured 

any permeability. 

Q A l l r i g h t . We w i l l address that question to a later witr 

thank you. In connection with your study of the Schlumberger logs,, 

have you studied micrologs as well on these wells? 

A I did not personally study the micrologs inasmuch — 

I studied a few, I w i l l say about f i f t e e n , to familiarize myself 

with the picks that have been made by our geologist i n our dis

t r i c t o ffice, of which the B i s t i Field is under their guidance. 

Q So that the testimony which you have given i s not based 

upon an examination of micrologs of these wells to any extent? 

A That is correct. 

Q Do you have any opinion as to the relative value of 

1. 
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micrologs and electric logs? 

A Yes. I would be lost without i t . 

Q Do you think that the information which might be disclostd 

by microlog study would be of value in the questions which the 

Commission Is here considering? 

A Yes, I think that microlog information as well as electric 

log information i s a great help to the Commission and to anybody 

who does make a study of i t . 

Q Referring again now to the six members which compose the 

Lower Gallup Sands, you said that you had not examined any cores, 

I believe. A That i s correct. 

Q Are you in a position to testify what, i f any, barrier oi' 

division exists between those members? 

A We find that in this section, as I mentioned in my testi

mony, that the Lower Gallup formation i s composed of sand, sandy 

shalos and s i l t stones throughout its entirety, and we have en

deavored to show here the sand members which are the members which 

we are interested in inasmuch as they do show the greater permeabil

ity and porosities, although i t has been found by engineers, and 

based upon core analysis studies and microlog studies, that we do 

have a vertical permeability range through this section. 

Q But the fact that you have divided the lower segment into 

six members and the upper segment in a single member indicates that 

there are barriers between those lower members which do not exist 
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in the upper member, is that correct? 

A We have divided the Lower Gallup, for the purpose of this 

display, into the upper member, the five. There i s a total of six, 

the five subsidiary members which we feel are part of one and the 

same formation. We have only done this to show the outline of the 

better developed portions of this sand. 

Q Why, then, did you not divide the upper member likewise 

into a group of members? 

A Because we did not see a continuity in the change that wis 

in the formation there, whereas you can see from our cross sections 

that you will find that these s i l t stone and shaly sand breaks, as 

we call them, are consistently present in their position In the 

section throughout this. 

Q I t is true, I think we are in agreement, but I can't get 

you to say so, that the reason you recognize several members In th<i 

lower segment i s because of shales and si l t s which separate the 

sands which are the zones of saturation from which you do produce. 

A These do stand out on our electric log in our means of 

correlation. 

Q And because there is a separation of some type between 

them, can i t mean a loss of porosity or permeability shale or s i l t 

A Yes, because there is a facies change. 

Q There Is a facies change. Thfct change does exist in the 

lower segment made up of the five members? 
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A That i s correct. 

Q You fi n d them, c a l l them barriers, c a l l them separations 

c a l l them facies, they s t i l l exist i n a t i e r of a five-layer cake 

down there, is that correct? 

A These facies changes exist and are correlative, but we d< 

not define them as barriers. 

Q Well, I believe you said that you were not prepared to 

t e s t i f y on that? A That i s true. 

tj And since you cannot t e s t i f y as to communication that 

would exist there, you would not be able to say whether they were 

barriers or not? 

A Not from the ele c t r i c a l log basis alone, no, I wouldn't. 

Q Would you l i k e to withdraw that answer then? 

A Well — 

Q (Interrupting) That's a l l r i g h t . 

MR. CAMPBELL: I f the Commission please, I believe counsi 

has to take the b i t t e r with the sweet. 

MR. MALONE: 1 might suggest that the witness answered a 

question he wasn't qualified to answer. 

Q Can you t e s t i f y whether or not i n your study of the re

lationship betweenthe gas well and the o i l wells producing from 

this reservoir, whether or not there may be o i l wells producing 

from perforations, at a higher level than gas wells on adjoining 

land? 
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A I am not in a position to answer that question. 

Q You have not made a study of the logs of any of the gas 

wells down in Section 20 and 22? 

A Yes, I have studied the logs. 

Q Have you found that condition to exist? 

A I think what you mean, have we found wells in which sands 

have been perforated lower in the column to complete as oil wells? 

<=i No, that wells which have been perforated and completed 

lower that adjoining wells are producing gas from a lower level 

than the lower wells producing o i l . 

A Oh, I have seen nothing of that. 

Q You have seen no example of that? 

A To my knowledge, no. 

Q, Would that have any significance to you i f you did find 

that situation to exist? 

A Well, i t depends on i f i t were the same reservoir. 

Q Well, you testified this is a l l one reservoir, have you l 

A Yes. The Lower Gallup Reservoir, that is correct. 

Q I f you found that condition to exist in this reservoir, 

would i t have any significance to you? 

A Well, i t would show that we do not completely understand 

the mechanics of oil and gas migration, and if one did find gas 

production below the o i l production, that i t could be a result of 

the test or something like that, I«m not familiar with what type 

lot? 
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of equipment was used and what testing was made or how these tests 

might have been conducted. 

Q Would you agree with me that a condition of that kind 

might indicate either a lack of continuity or a lack of communica

tion as between those wells? 

A Well, I think that I t would more likely be a result of a 

fract treatment going from one zone into another In opening up 

another area into the bore of the well to get your — 

Q (Interrupting) I t could have been caused by that, but 

i t likewise could have been caused by a lack of communication, 

could i t not? 

A By lack of communication, I don't quite get your questio: 

Q Well, 1 understood you to testify that communication in 

your opinion existed throughout this reservoir? 

A That's right. 

Q That i s was one common sand bar and that communication 

existed throughout i t ? A That is correct. 

Q Now, i f communication does exist, could the situation 1 

asked you about likewise exist? 

A I t doesn't sould plausible, but geology is not an exact 

science. I've seen strange things in my career as a geologist. 

Q That would have some bearing on i t i f the situation exis 

A I f the situation existed you would be aware of i t and 

wonder what caused such. 

1. 
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ti You ar© not prepared to testify i t doesn't exist in this 
* 

reservoir? 

A To my knowledge, no. 

Q You don*t have any knowledge of wells of that? 

A I have no knowledge of that. 

Q Have you had an occasion to study other sand reservoirs 

in New Mexico? 

A In New Mexico this i s the only field that I have studied1 

Q So you would not be able to testify whether there i s any 

particular characteristic of this sand bar that does not exist in 

the numerous other sand horizons from which we are producing in 

New Mexico? 

A I have spent a lot of my l i f e studying cretaceous sands < 

which these are, and I feel that the type of deposit and the age ii 

just as important as the geographic location, 1 mean, from the 

geological standpoint. Geographically 1 haven't studied any other 

field in this state. 

Q How does this pool compare with the sands in the pool 

with which you are familiar? 

A This i s much longer reservoir than I have been able to s 

before, a larger reservoir, but i t i s also a reservoir which the 

permeabilities, as reported, are not as high as I*ve seen in other 

portions of the country, but as far as the geology of the deposit 

Is concerned geologically, i t is the same type deposit that we fin< 
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in this type of — 

Q (Interrupting) You find nothing particularly out of the 

ordinary about this? 

A No, i t has fallen In every well with our concept of the 

geology of the field. 

MR. PORTER: We will take a ten minute break. 
• 

(Recess.) 

MR. PORTER: The hearing will come to order. Mr. Malone, 

will you proceed? 

A I have one further question, i f the Commission please. V 

reference to your distribution maps, Exhibits 8-A through F, am I 

correct in understanding that the area which you have delineated 

ln orange as indicating the existence of a sand deposit, does not 

take into consideration in any respect the character of the sand oi 

the porosity or the permeability of the sand? 

A That i s correct. 

Q, And the same thing i s true of the three dimensional draw

ing up here? A That i s correct. 

MR. PORTER: Anyone else have a question? Mr. Utz. 

By MR. UTZ: 

Q Mr. Pinfrock, referring to your Exhibit No. 1, the red 

outline designates your proposed pool limits? 

A That i s correct, for the 80 acre spacing. 

Q Are you aware of the fact that your proposed outline i s 
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DEARNLEY - MEIER & ASSOCIATES 
INCORPORATED 

GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW MEXICO 
3-6691 5-9546 



Sl 

substantially larger than the pool outlined as defined by the Oil 

Conservation Commission? A That i s correct. 

Q I note that in some instances your outline as you propose 

is substantially over a mile from the nearest producing oil well, 3 s 

that correct? A I t is correct. 

Q On what basis do you beileve that i t would justify a poo] 

limit that far away from a producing well? 

A This border was arrived at because of the fact that as 

of now at this stage of the development of the field we do not knov 

the definite limits this field will take, and based upon the 

studies of the sands which we have made, we feel that the sands aro 

present over most of this area and would very likely, under field 

development, would include most of this area within the Bisti-Lower 

Gallup Oil Pool at a later date by further development. 

Q But you are not sure that that whole entire area is pro

ductive, are you? A No, s i r . 

Q Would i t not be better then to extend the pool as comple--

tions would justify on the basis of say lf?0 acres at that time? 

A This outline is not definitely submitted as the finalized 

outline to be arrived at by the Commission, but i t was a line that 

we thought would be reasonable in lieu of future development, but 

your suggestion would very likely be a good one to follow in en

largement of this field. 

Q I f we go too far in we might have a lot of dry acres ins:.de 
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• 

tha pool? A That's possible. 

Q Are you prepared to discuss this gas cap which I believe 

you've — 

A (Interrupting) Well, that will be discussed under engin< 

ing testimony in the latter part of this hearing. 

Q, As to the means of producing those gas wells? 

A That i s correct. 

Q Referring to your Exhibit 6-F, referring in particular t< 

your cross section on your Shell 5 Carson in 27, 25 North, 11 West 

is that a completed well? 

A We show i t as a location here although 1 don't believe t] 

well has been officially completed, although i t was tested, we do 

not show i t as a completed well officially. According to the reco; 

we have available, 27, 25, 11, yos, that i s correct, we show an 

in i t i a l production on this well, but we were never able to find an 

official completion for the well and did not show i t as a completec 

symbol. 

Q Is that an oil or gas well? 

A 1. P. 33 barrels of o i l per day. I t is listed here on o 

data. The gas-oil ratio i s 17,000 to 1. 

Q, What was your answer? 

A This Shell No. 5 Carson in Section 27 of 25 North, Range 

11 West which we do not show as a completed well, has i n i t i a l 
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production of 33 barrels of o i l per day and a gas-oi l rat io of 

17,000 to 1. 

Q Referring to the Es-Ka-Nel-E-Wood, Section 22, 25 North, 

11 West, that was a gas wel l , was i t not? 

A Which one, we have Es-£a«Nel-E-Wood~ No. 1 and 2. 

Q I t is the No. 2. 

A The No. 2 is a gas wel l . 

Q. Do you know what the gas-oi l rat io was on that well? 

A 1020 to 1. 

Q 1020 — 

A (Interrupting) No, wait, that's that 1020 to 1 i s the vt 

for the No. 1 Es-Ka-Nel-E-Wood. I do not have a figure for the No 

2 on ray exhibit here, for the No. 2 Es-Ka-Nel-E-Wood. 

Q Do you know i f I t produced any o i l i or not? 

A ij.500 MCF of gas per day i n i t i a l production. 

Q No o i l reported? A No o i l reported. 

Q That i s undoubtedly a gas well , i s that correct? 

A Yes. 

Q We have a well which i s structural ly higher than the wel* 

we have just discussed, the Es-Ka-Nel-E-Wood No. 2, which produces 

o i l , how do you explain that? This i s a gas cap. 

A The perforations in the Es-Ka-Nel-E-Wood No. 2 were at 

plus 1572 to plus 1568, plus 1566 to 1562, plus l5ij.2 to plus 1535, 

those perforations were throughout considerable amount of section. 

ttio 
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In the Carson well we show perforations here plus l5?7 to plus 

1613, and I don't know, I don't know where those are in the sectior 

on the log, 

Q Doesn*t your Exhibit 6-F show the structural position of 

your known completion? 

A In the Shell 5 Carson we show these perforations, 9112 tc 

30 and from SUA to I48, And the No. 2 Es-Ka-Nel-E-Wood we show the 

perforations i+923 to 29 and lj.929 to 33, lj-953 to 60, which according 

to this Information, these two are in the same zones of the Lower 

Gallup formation. 

Q Which well is structurally higher? 

A This well is structurally higher, that i s the No. £ Cars< 

Q, No. $ Carson is structurally higher and that is the one 

that you reported as producing o i l from the 17,000 to 1 ratio? 

A This i s the report we got through the scout service. 

Q, I f the Es-Ka-Nel-E-Wood No. 2 is a dry gas well and i s 

structurally lower than Shell No, $ Carson, then does that indicati 

a gas cap? 

A I couldn't give you a definition of a gas cap. I don't 

know i f I am qualified to define what actually constitutes gas cap 

We have gas production in this well. 

Q Do you have any explanation as to why a well structural! 

higher would produce oil? 

A Based on this exhibit here, both sands were perforated 

>n. 

> 

> 

r 

DEARNLEY - MEIER 8C ASSOCIATES 
INCORPORATED 

GENERAL LAW REPORTERS 
ALBUQUERQUE. NEW MEXICO 

3-6691 5-9546 



55 

at the same position within the section I can't answer, give a 

definite answer as to the reason why there would be that difference 

1 don't know. 

Q But nevertheless that i s a fact? 

A That is the facts as reported to us, that i s correct. 

Q In your opinion could there be communication between thos 

two wells? 

A Based upon the location of the No. 2 Es-Ka-Nel-E-Wood 

Well i s in the southeast quarter of 22, 25, 11, and the Shell No. 

5 Carson in the southeast quarter of Section 27, these wells are 

almost directly, the Carson well i s almost directly north of the 

Es-Ka-Nel-E-Wood Well, coming away from the bar deposit in going 

into the marginal area of the bar. 

Now, we have found in our studies that, as I mentioned befot 

that in the core of the bar we have the sand as a coherent body anc 

as i t goes out towards the limits of the bar we have found iner-

fingering of the sand into the shale near the limits, and we feel 

there Is communication, but as you approach the outer limits of the 

bar you may find this interfingering affect will be shown somewhat, 

but I don't know. That*s the only position that I'm able to take 

on that is that we're approaching the outer limits of this bar 

here and possibly in the geology there with the differences in what 

you would suppose to be the permeability between these two wells, 

i t might lead to the fact of encountering some oil in lows out here 
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which we have shown as would be in a gas area. 

Q Then your answer is that you are not sure? 

A I am not sure, no. 

Q Do you believe that both those wells are in the same com

mon source of supply? 

A Well, that's our belief. 

MR. ERREBO: Mr. Utz, i f I could interrupt to make that 

determination seems to me like i t would take some engineering evi

dence and information which I believe this witness here has not had 

any disposal of, and he is not qualified to give i t . We have an 

engineering witness who perhaps can give you better satisfaction 

on those questions. 

MR. UTZ: All right. That's a l l the questions 1 have. 

MR. PORTER: Anyone else have a question? 

MR. SELINGER: I would like to ask the witness a few 

questions. 

By MR. SELINGER: 

Q I believe you stated on direct examination that you felt 

that the area was approximately ij.3,000 acres more or less? 

A I think that was about lj.7,625, lj.6,720. 

Q Approximately lj.7,000 acres, and i t had approximately 13k 

wells or thereabouts? A To date. 

Q So that the vast majority of the area i s yet to be devel-

oped, is that correct? A That i s correct. 
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Q And I believe you stated on cross examination that with 

reference to the upper pay that i t averaged approximately 15 feet 

in thickness i f you had to use an average figure? 

A That i s correct. 

Q, And that as to the secondary sands, i t averaged i f you ht 

to use an average figure, in thickness, of four to six feet? 

A Pour to six feet. 

Q Now, referring to Exhibit 3, on cross examination you wei 

asked on the isopack map to trace one of the isopack lines, and yox 

picked at random a 20 foot pay thickness. Can you likewise at ran

dom say, pick a 10 foot pay thickness and trace that across the 

field? A Yes. 

Q Laterally from the northwest to the southeast. Will you 

do so indicating on that exhibit, for the benefit of the Commissioi 

the 10 foot? A Indicating by sections? 

Q No, just a continuous line with your pointer. 

A The 10 foot contour line is this heavy line here on the l 

flank of the structure extending in a southeasterly direction as I 

am showing here, following a l l along across Township 25 North, 12 

West, coming on across Township 25, 11 West, down to Section 29 

which i t turns and comes back up. 

Q Where does that point stop? 

A The point here of the furthermost southeasterly directioi 

of this 10 foot contour point stops in the southeast corner of 
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Section 29, 2$ North, 10 West, and we have shown here isolated 10 

foot contour closures to the southeast with this original 10 foot 

contour line coming back up on the southwest flank of this bar on 

up to the extreme northwest limits of the field; as defined by the 

d r i l l . 

Q So that your 10 foot contour line or isopack line can be 

traced practically across the entire northwest-southeast with the 

exception of the extreme southeast corner? 

A That is correct. 

Q Can you at random pick either the 12 or Ik foot isopack 

line and similarly trace i t for the benefit of the Commission? 

A The l l | foot contour line i s the second contour line abov< 

the 10 foot line. I will start at this position and trace i t aroui 

here and then start at this point and take the II4. foot contour line 

trace i t back through this large area here, then continue with the 

Ik foot contour line on across Township 25, 12 West, on through 

until we get into the southeast quarter of Section 18 of 25 North, 

11 West, which we can turn this contour back, come back up in a 

northeasterly direction, then back to our point of beginning. And 

also we are able to trace the IJ4. foot contour point on beyond the 

break we show in 18 so that i t will pick up here and go down in a 

southeasterly direction on across to this point here in Section 26s 

which contour line comes back upon itself again, and in Township 

25 North, 10 West we do not show any Ik foot contour interval, and 

I 
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this area here to the southeast i s also the area of the less 

densely drilled portion of the field, and I'm certain, and I oer-

tainly would not want to say what the maximum development of the 

sand would be in this portion of the field. 

Q Now, in between your points of control on your isopack 

map there are areas, you have undrilled area, i s that correct? 

A Yes, that are areas within this outline which have not b<ien 

drilled or which we do not have information available to complete 

a map. 

Q, If subsequent development takes place and permits the d r i l l 

ing of additional wells in these areas and you have undevelopment, 

you will have additional information upon which to draw your iso

pack lines throughout the area, i s that correct? 

A That i s correct. 

MR. SELINGER: I believe that's a l l . 

MR. PORTER: Any further questions of this witness? Mr. 

Errebo. 

RE-DIRECT EXAMINATION 

By MR. ERREBO: 

Q Now, Mr. Pinfrock, the question of lenticularity has corns 

up this morning. You discussed that briefly in your direct testi

mony. I would like for you to discuss that a l i t t l e more thorough

ly as to what you mean by lenticularity. I would like to ask you 

this question, would you say that a lens is a very small local 
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deposit of sand, would you say that? A A sand lens? 

Q A sand lens. A Yes, I woitld, 

Q That is different from the surrounding sand, is that correct? 

A Well, now, different in character or — 

Q (Interrupting) Different in sand character, it may or ma"y 

not be, is that right? 

A A sand lens itself doesn't necessarily have to exhibit 

different characteristics. I t may or may not, depending on the 

deposit. 

Q Will you describe in more detail then what you mean by a 

sand lens? 

A A sand lens or a lenticular sand in my opinion is a sand 

that in it s deposition was not deposited over a wide area. I t i s 

normally a thin sand associated in a section which is predominantly 

sand and shale. Its lateral and longitudinal distances are very 

severely curtailed. I t i s , I would say, a local deposit not of a 

regional nature whatsoever. 

Ci Then sand extended throughout the entire area of that pr< 

posed spaced area, would you cal l that a lens? 

A No, I would not. 

Q Would you call i t a lens i f i t just extended over half 

the area? 

A No, not as a sand lens as we are thinking today. 

Q, That is also generally recognized by geologists and engineers' 
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A That is correcto 

Q What i f you had say six sections, would you call that a 

lens as i t is generally regarded? A Not in my opinion. 

Q How about one section, do you think that then you might te 

getting close to what you call a lens? 

A We are getting down to the sands that I have dealt with £ s 

leaning sands, say where in a section area you drilled numerable 

wells and found this sand was present in a portion of these wells 

but not distributed evenly throughout, and that you would find 

that this sand is present in one well and not necessarily in an 

offset. 

I t is erratic in nature. 

Q I t doesn't necessarily mean i t is lenticular, does i t , just 

simply because a sand is erratic doesn't mean i t is lenticular, 

does i t ? 

A In order to have body to a sand you have to define a borc.er 

of the sand as well as the main portion of the body, and i t would, 

I would say, assume a lens shape. 

Q Well, let me ask you one other question then. If this in 

an engineering question I wish you would state that you don't know,, 

Do you generally conceive that the area contained within a sand 

lens or that the pressure within a sand lens is connected to that 

part of the reservoir outside the sand lens? 

A Would you repeat the question, please? 
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Q Do you believe that a sand lens is pressure connected 

with the surrounding reservoir? 

A I don't think I can answer that question. 

Q Then now i t is not surprising actually In any reservoir, 

is i t , to find somewhat of a wide range of permeabilities and por

osities? A That i s correct. 

Q You can find that in any reservoir in any part of the cotjn-

try? A I believe so. 

Q You would be surprised I f you didn't find i t ? 

A I would certainly be surprised to find a field developed 

with the same permeability and porosity throughout. 

Q As you approach the outer limits of this field, you were 

asked in cross examination whether or not you knew whether or not 

once the sand lensed out or shaled out that i t reoccurred again. 

A The sand that shales out here to the northeast does not 

reoccur again in this Immediate vicinity. I t is present several 

miles off, but in this immediafeevicinity as far as our studies 

shows this sand is completely shaled out for quite some area. 

Q Then once i t shales out, you have no evidence here that ̂.n 

the immediate vicinity i t does reoccur again? 

A That i s correct. 

If i t does reoccur, i t is a number of miles off? 

A That Is correct, 

Q This may seem like an obvious question, but i t seems 
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to have been brought into question th i s morning. A l l reservoirs 

have to end somewhere, don't they? A That i s correct, 

Q They just don't keep on going. That i s the reason you 

d r i l l dry holes? A That is one reason. 

Q You can't always t e l l where they end? 

A No, you can't. 

Q The exten* of reservoirs i s no respecter of property l i n 

i s i t ? A That is correct. 

' Q, I f that i s a case then a l i t t l e b i t of a reservoir may b 

a surface acreage of five acres could extend over across a propert 

li n e , couldn't i t ? A Yes. 

Q, Now then, i f that were the case, i t might even extend 

further, might i t ? A That i s true. 

Q Depending on how much you had extending across a propert 

line would depend on how many wells you had to d r i l l i n order to 

adequately recover that o i l , wouldn't i t ? 

A That i s r i g h t . 

Q Or at least to penetrate that sand body? 

A Penetrate that sand. 

Q I t i s possible that you may have to d r i l l on a five acre 

spacing to penetrate a sand body which existed below a lease, is 

that correct? A That is true. 

Q And even I4.O acre spacing might miss? 

A That is true. 
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Q Now then, you stated that you had studied, I believe, 15 

micrologs out of the wells i n this field? 

A Yes. 

Q That is a l i t t l e less than 15%, 10 or l5%? 

A Yeso 

Q You consider those micrologs are representative of the ss 

conditions i n the other micrologs that are i n existence and avail

able for the field? A Yes, I did. 

Q I believe counsel asked you i f this might not be li k e a 

five layer cake, this reservoir? A Yes. 

Q Don't you think In this reservoir the icing on top is 

really the best part of this cake? A Yes, I do, 

Q I t ' s really not very good icing though, even at that, i s 

A That i s correct. 

Q, Now, do you know of any other Lower Gallup o i l f i e l d s i n 

this area, do you know of any others i n New Mexico? 

A According to the best information that I can recall off 1 

I think there i s a small one-well pool In the Gallup formation ap

proximately several miles to the north. I don't know the Section, 

18. 

Q In other words, there might be another one, but there ar< 

not very many, are there? A No, that i s correct. 

MR. ERREBOs That's a l l I have. 

MR. PORTER: Anyone else have a question of Mr. Pinfrock 

j i d 
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The witness may be excused. 

(Witness excused.) 

The hearing w i l l recess u n t i l 1:15>. 

(Recess.) 

AFTERNOON SESSION 

MR. PORTER: The meeting w i l l come to order, please. 

Mr. Errebo, w i l l you c a l l your next witness? 

MR. ERREBO: For our next witness, we would l i k e to c a l l 

at this time, Mr. T. W. Brinkley. 

T. W. BRINKLEY 

called as a witness, having been f i r s t duly sworn, t e s t i f i e d as 

follows: 

DIRECT EXAMINATION 

By MR. ERREBO: 

Q, Wil l you state your name, your occupation, and by whom 

you are employed? 

A My name i s T. W. Brinkley, Chief Reservoir Engineer, 

Sunray, located i n Tulsa, Oklahoma. 

Q Would you give us a brief background of your education 

and experience as a reservoir engineer? 

A 19l|.0 I received a Bachel&r of Science degree i n petroleui 

engineering at the University of Tulsa. During the last twelve ye 

I have been a reservoir engineer. Ten of those years was with 

Garter Oil Company, five being Division Reservoir Engineer, three 
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being Laison Reservoir Engineer with Carter Research the production 

field operations and management, two years engineering in charge of 

Secondary Recovery Group where we evaluated secondary recovery 

possibilities, and the last year and a half I have been with Sunraj, 

currently as Chief Reservoir Engineer. 

Q Have you made an engineering study of the Bisti-Lower Gal

lup Oil Pool? A Yes, I have. 

MR. ERREBO: Are his qualifications acceptable? 

MR. PORTER: Yes, s i r . 

Q Now, Mr. Pinfrock, has stated that this pool was discoveied 

in December of 1955« What development has taken place since that 

time? 

A As Mr. Pinfrock stated, the pool was discovered in Decem

ber, 1955, with the El Paso Kelly No. 1. Since then we have 

drilled, I say we, the operators have drilled 13i|- wells throughout 

this area, being bounded by the red line which represents our 

spacing area. Out of those total 13if- wells, 120 of them are com

pleted as oil wells as shown on our exhibit as solid circles. We 

have identified five completed gas wells down in the southeastern 

portion of the field. Also there have been nine wells completed as 

dry holes within the boundary as we have shown here in red. 

Hence, we have a pool approximately 20, 25 miles long, conteins 

o i l , i t Contains a gas cap down the southeastern portion, and to 

date i t i s not completely defined, but we feel that the future 
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development necessary in order to completely define this field will 

be accomplished within the red outline. 

Q What development pattern have the operators been following? 

A To date the operators have followed a voluntary 80 acre 

lease density. This means that every well drilled so far can be 

assigned 80 acres from i t s own lease. Most wells drilled have been 

located in the center of diagonal quarter, quarter sections within 

each Governmental quarter section. On the basis of 80 acres as

signed to each of the wells completed to date, would indicate that 

we have approximately 10,000 acres developed. 

Q Mr. Brinkley, do you have any information that this 

voluntary 80 acre density will not be continued? 

A Yes. Section 22, Township 25 North, Range 11 West, 

northwest quarter, Shell has publicly announced four locations on 

the 160 acre tract which is l\0 acre spacing. Likewise in Section 

9, Township 25 North, Range 12 West, the north half, Shell has 

publicly announced four additional locations in the north half of 

the section, putting that on lj.0 acre spacing. In addition, Section 

10, same township, Shell has publicly announced at least three 

additional locations in the southwest quarter, which puts that 

quarter on a lj.0 acre spacing. 

Q Does this constitute a serious threat then to our present 

voluntary 80 acre density that the other operators have been follow

ing in this field? 
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A Yes, i t constitutes a threat to the lease owners adjoin

ing this closer spacing by requiring offset development, 

Q Mr, Brinkley, at what point are we now in the l i f e of 

this pool? 

A We are in the early stage of development in this reservolj] 

not only by incomplete development, incomplete defining of the 

reservoir, but also the accumulated o i l to date represents a prob

able less than one percent of the o i l in place, 

Q I refer you to Exhibits 9 and 10 and will ask that you 

identify and explain them. 

A Exhibit 9 i s a tabulation of production statistics for th"e 

Bisti-Lower Gallup reservoir, San Juan, New Mexico, The data was 

gained from the New Mexico Oil and Gas Engineering Committee 

monthly engineering reports. The data shown on Exhibit 9 consists" 

of seven columns which are identified as follows: First one on 

your left i s the year and month, the second column the number of 

wells produced during the month, the third column is the oil pro

duction in barrels per month, the next column is the cumulative 

oil produced to the end of that month, the next column is the gas 

production in MCF per month, the next column is the accumulated 

gas produced in MCF, and the last column is the average gas-oil 

ratio for that month. The table l i s t s the discovery month, which 

is December, 1955, when one well produced; Immediately below that 

we have the months for the year 1956, and below that the months^ 
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through July, 1957. 

Now, i f you would look in the fourth column at the bottom, 

you will see where the Lower Gallup reservoir has accumulated 

903,689 barrels of stock tank o i l * The next to the last column 

on the right-hand side, 51*3,260 MCF, That is an average ratio of 

approximately 600 cubic feet per barrel. This again demonstrates 

that the accumulated oil to date i s a small percent of the original. 

oil in place, again meaning that we are in the early stage of 

development. 

Exhibit No„ 10 is a graphical representation of some of the 

data carried on Exhibit No. 9. You will notice the graph i s in two 

parts, an upper part and a lower part. The upper part represents 

the monthly gas-oil ratio, the dates of course are on the bottom 

of the graph, and the scale on the left side on the vertical side 

for the upper portion shows produced gas-oil ratio in cubic feet 

per barrel. 

An inspection of the upper part of the graph indicates that 

the average ratio to date has been roughly 600 cubic feet per 

barrel. Also i t indicates that for the last month that we have on 

this graph, being July, 1957, has Indicated an advancing trend of 

the produced gas-oil ratio. The lower portion of the graph contains 

the produced oil and the produced gas, the former is shown as a 

heavy line, a bar graph, i f you will, and the later the produced gas 

Is in a hashered area, the produced gas is shown as a hashered area. 
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This i s only a graph showing the same data presented In Exhibit 9, 

but some people prefer a graph, some prefer a table. Hence we have 

included both. 

Q The allowables i n this f i e l d are pretty low now, aren't 

they? 

A Yes, the allowables have been low. 

Q Do you know what they are for t h i s month, Mr. Brinkley? 

A I'm not sure, but I think they are seven barrels per well 

a day. 

Q Have a l l operators been requested to furnish their i n fon 

tion? 

A Yes, the Engineering Committee for the Lower Gallup resei 

voir, B i s t i , of which Sunray is the Chairman, have agreed, a l l 

the operator members of this Engineering Committee have agreed to 

furnish a l l available test information to permit an engineering 

evaluation of the Lower Gallup reservoir. I might mention the 

members of thi s committee, the following operators are members: 

Br i t i s h American, P h i l l i p s , Amerada, Gulf, Lyon, Shell, El Paso, 

and Sunray. 

Q, In other words, the operators have agreed to exchange 

information, Is that correct? A That is correct. 

Q Then your testimony today is based on such information ai 

has been made available to you by the operators? 

A That i s correct. 

ta-•«. 
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Q What information do you have on the characteristics or 

the fluids which are contained in the Lower Gallup? 

A We have the results of two bottomhole samples. The firs -; 

sample was taken on Sunray Mid-Continent C-21, located in Section 

8, 25 North, 12 West. The second sample is the British American 

Mayre No. 1 located in Section 1, 25 North, 13 West. Both of theso 

bottomhole samples have been analyzed in the laboratory. The sig

nificant results of these laboratory tests are summarized as fol

lows: The bubble point pressure, 1207 pounds per square inch 

absolute. Solution gas-oil ratio, I|.05 cubic feet per barrel. 

Reservoir volume factor, 1.26, reservoir barrels per stock tank 

barrel. Viscosity of the reservoir oil, O.83 centipose. 

Q Based on the engineering information now available, and 

the studies which you have made, what spacing do you recommend 

that this Commission adopt? 

A I t i s my opinion, based on present information, that 80 

acre spacing i s proper for this pool. I feel we have sufficient 

data to justify that a permanent order would be proper and fitting, 

but no objection to a temporary order since we believe any addition

al data would confirm our present conclusions. 

Q Do you recommend that this Commission, in i t s issuance of 

an order, extend the present area defined as the Bisti-Lower Gallup 

Oil Pool to include the area whieh is contained within the red out

line on the various exhibits which Mr. Pinfrock presented this morning' 
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A Yes, as Mr. Pinfrock presented this morning, the yellow 

boundary represents the present known, or the presently defined 

boundary of the Lower Gallup reservoir. We have enlarged the area 

as ahown by our red spaced outline. I t i s my recommendation that 

the Conservation Commission enlarge the presently known or identi

fied yellow boundary to include the boundary as we have defined i t 

here i n the heavy red l i n e . 

Q Do you concur i n Mr. Pinfrock*s testimony that the Lower 

Gallup formation i s continuous throughout this area? 

A Yes, I do. 

Q, Do you have any engineering information showing the qual: 

of the sand which is covered by this application? 

A Yes, I do. 

Q Will you please refer to Exhibit No. 11 and Identify and 

explain i t s significance? 

A Before we open Exhibit No. 11, I would like to make some 

opening remarks. Exhibit 11 Is the bound booklet of core analyses, 

This exhibit contains the results of cores taken on 26 wells. 

Bearing i n mind now we have d r i l l e d and completed 13k wells, yet w< 

have core analyses on only 26 wells. I believe that Is enough i n 

formation to permit a reasonable interpretation of the sand quality 

and sand characteristics for the Lower Gallup reservoir. 

The f i r s t eleven pages i n Exhibit 11 contain the results of 

core analyses for wells located along the longitudinal axis of t h i ! i 
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reservoir. Now, that part of the reservoir contains the best 

quality rock in the entire reservoir. Also, as we will show later, 

not only i s i t better quality rock contained in the wells located 

along the longitudinal axis, but also i t i s more or less confined tjo 

only the upper portion of the reservoir. In addition to that, thesje 

cores which we have shown on the exhibit, represent the rock that 

has been taken as we drilled down through these wells, and we have 

taken the cores and had them analyzed and many many instances in oijir 

core analyses we find and can identify permeability throughout the 

entire section. 

Furthermore, we find that as we move from the center, betted* 

developed sand in the upper portion of the reservoir, to the northf 

east edge, we grade into inferior rock characteristics. Likewise, 

as we move a long way from the longitudinal axis to the south por

tion of the reservoir, we again grade into inferior rock character^ 

is t i c s . Which means i f you take a transverse section across the 

reservfiirs, you will go from inferior to the best you have got bae 

to inferior rock characteristics, 

Let us turn to page one of Exhibit 11. This sheet represents 

the electric log with the core analysis superimposed for the PhillpLps 

Petroleum Company Benally No. 2 located in Section 5, 25 North, 

12 West. Mr. Devline will point to the location of the well. Beajr-

ing in mind again that the fi r s t eleven pages that we talk about, 

these wells represent the best wells that we have. They will a l l fee 
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contained along the longitudinal axis of the reservoir. Page one 

shows the e l e c t r i c a l log. In the center we have, we might say, 

the well bore and the depth. Also we have identified the upper 

sand with a one, and then the subsequently lower sands with numeri

cal numbers, on the l e f t we show the porosity graph. I t i s a bar 

graph plotted with depth according to the electrical log. The base 

lin e , which Is on the right-hand side of the bar graph, represents 

zero percent porosity. As we move to the l e f t , each division rep

resents ten percent of porosity. You can see from this porosity 

graph that we have identified porosity throughout the entire cored 

inter v a l . 

On the right-hand side we have the permeability plotted as i 

bar graph. The base line representing zero millidarcies permeabil: 

the next line to our r i g h t , one millidarcy, the next line ten m i l l i 

darcies, the next 100 and the next 200 and the next 300 millidarcie 

As you can see there looking up and down the permeability graph 

throughout the v e r t i c a l section, we have identified permeability, 

1 direct your attention also opposite the sand which we idei 

as one being the upper member of this reservoir, the porosity i s 

greater, also the permeability is greater. 

S,et*s turn to page two. Here again we identified similar 

charactersities. This well i s the Amerada Petroleum Joan White 

No. 2 located In Section 9, 25 North, 12 West. Again the porosity 

graph i l l u s t r a t e s higher porosity opposite sand No. 1, yet we have 
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porosity throughout the vertical section. On the permeability gra] 

we have identified greater permeability opposite sand No. 1, and a 

we have Identified permeability throughout the vertical section. 

I might mention possibly the average permeability for this 

upper member is of the order of 100 millidarcies. You will notice 

that the permeability in the lower portions of the reservoir is 

inferior to this 100 millidarcy sand. 

Page three i s the British American Douthit No. 11 located I 

Section 29, 26 North, 13 West. Again we display the same rock 

characteristics, better porosity and better permeability opposite 

the better sand, the uppermost sand. In this well the complete 

section was not cored. Sometimes we don't always core in the enti 

section, but what is there does show porosity and permeability. 

Page four shows the similar thing, that is the British Amer 

Douthit B-2, located in 28, 26 North, 13 West. Without taking too 

much time, i t i s obvious that the upper portion of this reservoir 

identified as sand 1, is better developed in porosity as well as I 

permeability, and the relative values of each of these wells are 

consistent with one another. 

Page five, the British American Mayre B-5, located in Secti 

35, 26 North, 13 West. Again we have a duplication of the similar 

ity that we have been through. 

Page six, the British American Mayre B-l located in Section 

35, 26 North, 13 West. Again a repetition of the preceding 
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information, namely that the upper sand is better developed both 

in porosity and permeability, and we have porosity and permeability 

in the vertical section. 

Q Gould I interrupt you for a moment, Mr. Brinkley? 

A Yes. 

<=i On page five, on Mayre B-5, that shows an interval In 

approximately the center of the section shown with no porosity and 

no permeability. That means that no core was taken there? 

A There was no core taken in that interval. We sometimes 

take what we can get and we try to do the best we can, but that's 

a l l we got. 

Page 7, British American Producing Company, Mayre No. 1, lo

cated Section 1, 25 North, 13 West, again the upper sand shows bet

ter development. The lower portions show porosity where we have 

taken cores and we show permeability in some of those sections. 

Now, i t ' s expecting too much from nature to have permeability every 

place. We take the reservoir as we get i t , and in this section we 

found no permeability, very normal. 

Page eight, Sunray Mid-Continent Oil Company Federal C-l, 

located in Section 6, 25 North, 12 West. Only the upper portion 

was cored, but again we have better-developed porosity and better-

developed permeability, and those values are consistent with the 

previous illustration. 

Page nine, again the same thing, which is the Sunray 
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Mid-Continent Federal C-10, located i n Section 6, 25 North, 12 

West. 

Page 10, Sunray Mid-Continent Federal C-llj., Section 8, 25 

North, 12 West. Again the upper sand i s better developed i n poros

i t y and permeability than the lower sections. 

Page eleven, which i s the last well now along this longitud

inal axis that we have cores on that permit us to compare and 

conclude that that i s the better-developed sand and that the rela

tive values of the porosity and permeability throughout the longi

tudinal section where we have these cores shows consistency i n val

ues. So that at page eleven i s Shell Oil Company Carson No. 1 

located Section 2l±, 25 North, 12 West. Here we have better-devel

oped porosity and permeability opposite the main body of the sand 

and below. 

Now, pages twelve through twenty-four represent wells i n tin 

southwest flank. We have 13 wells that are between the longitudin. 

a l axis where the better sand i s , and the southwest edge of the f i i 

so these 13 wells i n this i n f e r i o r rock area w i l l be studied next. 

Again we w i l l attempt to show that although a l l these 13 wells shoi 

i n f e r i o r rock characteristics when compared to the eenter of the 

pool, when we take them one at a time there is a great s i m i l a r i t y 

as we go from northwest down to southeast. 

Page twelve i s El Paso Natural Gas Products Company Kelly 

State No. 1, the discovery well, located Section 16, 25 North, 
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12 West. Opposite Sand 1 we have a porosity about equivalent to 

the remaining porosity throughout the ve r t i c a l section. On the 

permeability we have a permeability opposite the upper portion of 

the sand, which i s also consistent i n value with the lower portion 

of the reservoir. I should l i k e to remind you that the previous 

examples we had average permeabilities of 300, 200 millidarcy range 

Here we are talking about one millidarcy range. Again we show per-

meability i n the ve r t i c a l section. 

Page thirteen, Anderson Prichard Begay No. 1, Section 25, 

25 North, 11 West. This i s an interesting well. The upper sand, 

you w i l l notice,-has i n f e r i o r p o r i s i t y and i t also has i n f e r i o r 

permeability. I n fact, there are three sections i n here, three 

intervals that the permeability hardly shows, the f i e l d has kind 

of slipped o f f , but there are three samples that did show this 

permeability. But this well i s completed i n the section immediate 

below the No. 1 sand. The No. 1 sand, you w i l l r e c a l l , is the 

heavily colored yellow section shown onthe cross section. This i s 

the only well, to my knowledge, that i s completed i n the second 

sand which i s the sand immediately below this better-developed upp 

sand, but even so, the second sand has i n f e r i o r rock characteristi 

namely down to the order of ten millidarcies. That i s only one 

tenth of the average permeability i n the upper sand. The porosity 

s t i l l remains i n f e r i o r to the center located wells. 

Section CM and W D r i l l i n g Company E l l i o t t located 30, 26 No 
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13 West. Here we find inferior porosity throughout the vertical 

section and in f e r i o r permeability throughout the ve r t i c a l section. 

Page f i f t e e n , CM and W D r i l l i n g Company E l l i o t t No. 1, Sec

tion 30, 26 North, 13 West, Again we find i n f e r i o r porosity with 

zero permeability. According to the core analysis, actually they 

made a well. 

Page sixteen, B r i t i s h American Oil Producing Company Salge 

B-5, 33, 26 North, 13 West. Here we find poor sand development, 

although i t i s better than the lower sections, i t i s s t i l l i n f erioi 

for the upper sand member. The same i s true with the permeability 

yet throughout the vert i c a l section that was cored, we have per

meability, also porosity. 

Page seventeen, El Paso Natural Gas Products Company Kelly 

State No. 11, located l n Section 22, 25 North, 13 West. Here 

opposite Sand No. 1 we find permeability and porosity, yet of 

inferi o r quality, but consistent with the previous values for the 

wells along the southwest portion of the f i e l d . Sunray Mid-Contin 

ent Federal C-l8, a similar condition exists. 

Page nineteen, the El Paso Natural Gas Kelly State No. 2, 

Section 16, 25 North, 12 West. A similar condition exists here, 

also. The same for page twenty, which i s the El Paso Kelly State 

No. 3 located i n Section 16, 25 North and 12 West. Here possibly 

the upper sand i s better developed than the lower portions, but ye 

inf e r i o r to the wells located along the longitudinal axis. 
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Page twenty-one, El Paso Kelly State No. Section 16, 

25 North, 12 West. Again we have in f e r i o r rock characteristics and 

consistent with the other wells along the southwest portion of 

the f i e l d . 

Page twenty-two, El Paso Kelly State No. 6, the same condition 

exists there. Page 23, El Paso Kelly State No. 1 located i n 16, 

25 North, 12 West. Here we find porosity and zero permeability. 

P R Anderson Petroleum Federal 21, 29, Section 29, 25 North, 12 West. 

This i s the last well of the 13 that I explained that we have core 

analysis for along the southwest portion of the f i e l d . The same 

condition exists i n this well, namely the rock characteristics for 

a l l wells completed i n the southwest portion of the reservoir are, 

contain sand characteristics i n f e r i o r to the wells along theflong-

itudinal axis, yet when we examine wells along that trend, that 

they are generally similar to one another. We have two wells re

maining which are the two wells along the northeast portion of 

the reservoir. Amerada Petroleum Gle-Na-Nup-Nah No. 2, Section 5, 

25, 12 West. Here we fi n d that the porosity and permeability are 

i n f e r i o r to the wells located along the longitudinal axis, yet they 

resemble a si m i l a r i t y to those wells located along the southwest 

flank of the pool. 

And the last well is the El Paso Natural Gas Sullivan No. 1-B, 

Section 30, 26 North and 12 West. Here we find better development 

in the No. 2 sand as far as porosity i s concerned, yet i t i s of 
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inferior quality and we find, you might say, very l i t t l e permeabil

ity in either the fir s t or second sand. 

In summary, we find that the better sand development occurs 

along the longitudinal axis. We find that there i s great similaritjy 

in the values of the better quality sand as we proceed along the 

longitudinal axis, as we go to the southwest part of the field we 

find we get into inferior sand characteristics, yet have a similar 

quality from well to well. Also in the northeast part of the pool 

where we have the data, we find a similar condition, namely in

ferior sand characteristics, yet similarity between the wells. 

So, in summary, i t is my conclusion that the Lower Gallup res

ervoir consists of a thick sand section and the entire section con

tains permeability with the better development in the upper sand, 

and the upper development further confined only to the longitudinal, 

axis. Although the better quality of the sand is contained in the 

upper sand, we do find an inferior gradiation as we proceed to the 

southwest, and an inferior gradiation as we go further to the east, 

It is further my opinion, i t is my opinion predominantly thf 

reserves in the Lower Gallup reservoir w i l l be contained in the 

upper sand and further the recoverable reserves will be regained 

predominantly out of the upper sand. 

Q Mr. Brinkley, do you find evidence of well interference? 

A Yes. Exhibit No. 12 has four wells circled, and the wel. 

are located roughly along a transverse section at Section 6, Township 
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2$ North, 12 West. The wells circled, starting from the top, are 

the Sunray 2-C located i n Section 31, Section 6, No. Ij., No. 6 and 

down i n Section 7, C-l8. These wells have been shutin for about a 

year. I would l i k e to direct your attention to one l i t t l e state

ment here that two of the wells intermittently produced a small 

amount of o i l during that one-year period. They are the two wells s 

No. h\. and No. 6, but they are the only wells that we know of that 

we can estimate interference. I should lik e to direct your atten

tion also that No. 18, located i n Section 7, i s i n the i n f e r i o r roc 

character area. Also Well No. 2-C i s located i n the northeastern 

portion of the f i e l d , again where the rock characteristics are 

in f e r i o r . Wells I I and 6 are located i n the area where the rock 

characteristics are good. 

Briefly, we have observed pressure interference i n a l l four 

of these wells across this transverse section, indicating that the 

pressure reduction occurs equally as good i n the Infe r i o r rock 

characteristics as well as i n the good rock characteristics, and t l 

magnitude of the interference is sufficient to warrant us to concl 

that Interference w i l l extend over a large area. 

Let's take some detailed data. The insert on Exhibit 12, y 

w i l l notice the insert on Exhibit No. 12, the f i r s t well C-l8 whic 

is the southerly-most well. Again i t i s located i n the i n f e r i o r s. 

characteristic area. I think we had six feet of sand, something 

l i k e that. Five or six feet, perhaps one millidarcy of sand. The 
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table states that on October 22, 1956, over in the fourth column 

we measured a bottomhole pressure, 1535 pounds after the well was 

shut in thirty-three days. Approximately a year later, September 

5, 1957, we measured the bottomhole pressure and i t was lI|-30 pounds. 

That's a drop of 105 pounds per square inch throughout this period, 

the accumulated o i l was 6I4.O barrels, namely i t did not produce 

during that eleven-month period. So we have experienced a draw

down of 105 pounds per square inch, and that draw-down is due to the 

production of offset wells only. 

Now, i f we consider that pressure draw-down as a result of 

producing the offset wells and taking the nearest offset well that 

produced and use that distance as a radius and circumscribe a cir

cle around that well, that would give us an effective area. Now, 

that effective area is 250 acres in the inferior rock characteris

tics area. Let's take the last well, Sunray Mid-Continent Federal 

C No. 2. That well, on October 2I4., 1956, we measured a bottomhole 

pressure of 1512 pounds. On August 15, 1957 we measured 1207 pounds, 

a drop of 105 pounds per square inch. 

I shall direct your attention again that this well i s in 

inferior sand characteristics area. The interference, the drop In 

pressure being due to production, this well being shut in, hence the 

interference was due to the production in areas surrounding that 

well. 

Again taking the radius of an area of drainage equal to the 
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closest well that produced during this period, we got an effective 

drainage area of 126 acres, the same condition exists for No. If. an 

No. 6 where on the table i n similar fashion we have identified dro 

of 82 pounds and 97 pounds. That's i n the good quality sand. So 

in my opinion we have evidence that drainage occurs even in the 

i n f e r i o r sand characteristics areas for a minimum of 126 acres. 

That's considerably i n excess of 80 acres. 

Q Then, based on this information, Mr, Brinkley, i s i t you 

opinion that one well w i l l drain 80 acres economically and e f f e c t i 

ly? 

A I t i s my opinion that i t w i l l with what information we 

have, and even i n the i n f e r i o r rock characteristics area w i l l 

effectively drain an area i n excess of 80 acres. 

Q Then, Mr. Brinkley, i f wells are d r i l l e d on a ij.0 acre 

density, w i l l unnecessary wells be drilled? 

A Yes. 

Q How many? 

A Approximately 300. Now, that is only an approximate f i g 

we don't know precisely what the definition of the boundary of th: 

reservoir i s , but i t w i l l be conservatively estimated that we wil l 

d r i l l at least 300 unnecessary wells i f we go to lj.0 acre spacing. 

Q How much would i t cost the operators to d r i l l these 

unnecessary wells? 

A We are looking at a minimum of twenty m i l l i o n dollars. 
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Q Will •o.onomic waste result i f unnecessary wells are drilled? 

A Yes. I f we have to d r i l l these unnecessary wells, this 

minimum of twenty million dollars could be more prudently spent i n 

exploring for new o i l finds or i n purchasing equipment or materials: 

for pressure maintenance and secondary recovery operations. 

Q Have you made a study of the economics of d r i l l i n g t h i s 

pool to an 80 acre density as compared to a 1+0 acre density? 

A Yes, I have. 

Q Please refer to Exhibit No. 13 and identify and explain : . t . 

A Exhibit 13 i s an economic comparison of I{.0 acre develop

ment versus 80 acre development for the Lower Gallup reservoir. 

On the right-hand side we have two columns, one for ij.0 acre values 

and one for 80 acre values. The f i r s t number i s the original o i l 

i n place, 1+0 acre wells and 80 acre wells. Now, the original o i l 

i n place at Footnote 1 means that we determine the o i l i n place 

volumetrically from the isopacks that you have seen this morning, 

core analysis, which I have presented, the f l u i d analysis that I 

also presented. The ultimate recovery which i s Item 2 under Foot

note 2, we have calculated a probable recovery. I would l i k e to 

emphasize that probable. Now, In my opinion i t i s a probable numb j r . 

A l\0 acre well, I(J|,000 and 80 acre well, 88,000 barrels. The valu* 

of the recoverable o i l , #111,000 for the lf.0 and #222,000 for the 8) 

acre well. 

Investments to d r i l l and complete a flowing well, based on m 
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average of nineteen wells,that we have d r i l l e d where we have the 

closed out accounting records, have averaged $55,000 each. The 

surface equipment, Footnote 5, consists of a r t i f i c i a l l i f t , $10,00C, 

miscellaneous surface equipment flow lines, proportionate share of 

tank battery, roads, water wells and various and sundry things, 

111,000 per well. A t o t a l cost for the nineteen wells that we had 

adequate records to analyze, was $76,000 per well. 

Operating expense, lease and well costs and taxes, we have 

estimated at $37,000 for a 1+0 acre well and $75,000, roughly, for 

an 80 acre well. Now, when we take the t o t a l revenue from the 

production and subtract out the investment and the operating expense, 

i t indicates that a ILO acre well i s a bread-even proposition. In 

fact, with our figures we show a loss. An 80 acre well shows a 

p r o f i t of some $70,000. That p r o f i t is a non-discounted p r o f i t , 

based on future earnings; i n order to get an economic comparison oi' 

your present investment and your future earnings, we convert the 

future earnings back to the present condition. Hence, using a 

present worth compound interest factor of six percent, we show a 

material loss of l+O-acre development and a very modest p r o f i t on 

an 80-acre well. Let me point out also that these economics do not 

include the cost of acquiring the leases. Also may I point out that 

there is differences of opinions among operators as to investment 

values, operating costs, various things l i k e that which are Inherent 

to the operation of different companies. This represents our 
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interpretation as a, may we say as a preliminary economics based 

on only what we know today. I don't think our economics would be 

materially affected with any reasonable differences i n operating 

techniques and things l i k e that, or even with additional information. 

Q, In view of the economic picture which you have presented 

is i t economic waste to d r i l l on LL.0 acre spacing i n th i s field? 

A Yes. 

Q What has been the industries success ratio of wells drili.ed 

compared to discoveries made? 

A That success r a t i o i s commonly referred to as demanding 

industry to d r i l l ten wildcat wells i n order to achieve a new dis

covery o i l well. 

Q. Actually, your economics show a rather low p r o f i t even 0:1 

80 acre spacing, don't they, i s that correct? 

A That i s correct. 

Q In your opinion then, i s the p r o f i t which can be made on 

80 acre d r i l l i n g commensurate with the risks which an operator mus; 

take to find o i l and stay i n business? 

A No, i t Is not. 

Q In other words, w i l l the expected p r o f i t from this pool 

on 80 acres be sufficient to support exploratory d r i l l i n g in New 

Mexico and elsewhere? A No, i t w i l l not. 

Q Is there anything that can be done to increase the expected 

recoveries from this pool and improve this situation? 
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A Yes. By the application of secondary recovery operations 

w i t h pressure maintenance at as early a date as possible. 

Q What are the operators now doing to determine i f secondai 

recovery w i l l be feasible? 

A At the present time Sunray, P h i l l i p s and B r i t i s h Americar 

are conducting a missible phase displacement t e s t . That t e s t i s 

located at the i n t e r s e c t i o n of Township 25 and 26 North, Range 12 

West, 12 and 13 West. We went i n and d r i l l e d a we l l i n the center 

of four closely located o i l wells. We have Injected approximately 

30,000 barrels of LPG. I t I s our plan to follow that LPG with 

injected gas. The gas w i l l drive the LPG slug through the reservo: 

displacing the reservoir o i l and improve the recovery. 

To date, I n f a c t , today we w i l l complete the i n j e c t i o n of t l 

30,000 barrels of LPG a few days ahead of schedule. We have equip

ment a r r i v i n g and w i l l s t a r t gas i n j e c t i o n i n a very few days. Th: 

program, t h i s t e s t w i l l continue so that we can evaluate and see i : 

t h i s reservoir i s susceptible t o t h i s improved recovery method. 

In addition to Sunray, P h i l l i p s and B r i t i s h American physici 

p a r t i c i p a t i n g i n t h i s t e s t , three other companies are contributing 

money t o t h i s t e s t . They are namely the Shell, Amerada and El Pas< 

Q Mr. Brinkley, i f t h i s i s successful, how much do you expi 

t h i s process t o increase recoveries? 

A My opinion, we can reasonably expect more than twice the 

recovery w i t h t h i s process than by natural depletion. That, I n 
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effect, is just l i k e picking up approximately two more o i l finds w3 

the wells already d r i l l e d . 

Q, Has Sunray had any experience i n other types of secondary 

recovery that lead you to believe that LPG injection w i l l be suc

cessful? 

A Yes. This missible phase displacement i s not a mysterioii 

thing. I t has appeared i n magazines, papers and whatnot as a new 

recovery method, Missible phase displacement can be applied i n 

several forms. Sunray has practiced missible phase displacement 

for several years. Several other companies have too, but they don 

realize i t . Our gas cycling pressure maintenance operations are 

nothing but a missible phase displacement operation where we have 

reservoir f i e l d with wet gas and we inject dry gas to displace the 

wet gas, that very simply i s a missible phase displacement. You â e 

using a dry gas to displace something of more value, wet gas, and 

m i s s i b i l l t y means that they mix that i s a l l i t means. You can 

effectively displace the wet gas with the dry gas. Something that 

we have done for a number of years. 

This LPG test that we have i s a l i t t l e b i t different than tl|iat 

because not only are we pushing the slug forward by wet gas driven 

by dry gas, but i n addition to that we have the extraction process 

ahead of i t where the LPG extracts or washes out, i f you w i l l , the 

o i l ahead of i t . So we have no apprehension as to the applicability 

of this process, but i t does require a f i e l d test to see i f the 
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reservoir is susceptible to i t and see I f the reservoir fluids 

will react like we think they w i l l . 

Q. You expect this program to be successful, don't you, Mr. 

Brinkley? 

A The evidence we have to date, there is nothing available 

yet that would indicate that i t will f a i l . Now we are in the early 

stage of this test and we don't have a l l the Information we Intend 

to get to fully evaluate the test, but to date there i s no evidencei 

to the contrary. 

Q Now, in the event i t should not be successful, you are 

not fully relying on this program of LPG gas injection to recover 

additional o i l , are you? 

A No, we are not relying entirely on the missible phase 

displacement program. It's customary to evaluate several recovery 

methods and pick the optimum one for prudent operation. So we 

have investigated the possibility of injecting the produced gas 

and the results of that engineering study indicates that i f we should 

go that route, that we can improve the recovery by f i f t y percent 

as compared to primary methods which economically is better than tie 

present competitive methods. 

Q In other words then, gas, just straight gas injection Is a 

proven method, Is that correct? 

A I t i s a proven method and people have become educated to 

i t and have accepted i t . 
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q You are of the opinion i t would work here? 

A Yes. 

Q Now, Mr. Brinkley, what effeet does close spacing have 

on the success of an LPG gas or just a regular gas injection progra 

A In my opinion close spacing would offer a hazzard to the 

effectiveness of achieving the maximum possible recovery. In other 

words, 80 acre spacing would be advantageous because the greater 

the distance between your injectiSn well and your oil well the 

greater will be your overall flushing efficiency, because i t 

minimizes the channel, the channeling nature of your driving fluid. 

I have observed that in many water floods. I have observed i t in 

our cycling projects, and other experts who have published their 

opinions, recognized experts i f you wi l l , have made the same state

ment. 

In checking the overall flushing efficiencies of several gas 

cycling projects, we have defined overall flushing efficiencies 

within the swept portion as high as 80 percent. So in my opinion 

i t behooves us to follow as wide a spacing for secondary applica

tion whether i t be gas drive or whether i t be LPG injection, or 

water flooding or what you may want to use, i t would behoove us to 

use as great a distance between the injection wells and the pro

ducers as possible. 

In addition to that, the Sacroc Engineering Committee have 

also observed in their flooding operations quick break through on 
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f i r s t row offset and prolonged displacement flushing efficiencies 

at a high, value on the second row offsets, and they have gone to 

shutting in near wells in order to achieve the higher flushing 

efficiency, 

Q Can you name any of these experts that agree with this 

theory of yours, Mr, Brinkley, that the wider spacing is conducive 

to a higher ultimate recovery? 

A The theory is not unique with me, I have learned from tie 

other people, but I have observed that the statement that these 

recognized authorities have released, and my association with the 

research people as well as the practical operators leads me to 

believe that the wide spacing i s the prudent thing to follow. Now; 

specifically, one recognized expert that I can mention who has mado 

this statement i s Morris Muscat in his book Physical Principles of 

Oil Recovery. I believe that is about the name of i t , but he makeii 

that statement. 

Q Who i s Mr. Muscat employed by or affiliated with? 

A Dr. Muscat i s connected with the Gulf Oil Corporation in 

their research facility. 

Q Then would 80 acre spacing increase the oil recovery which 

could be obtained under secondary recovery programs which the 

operators are now considering? 

A In my opinion i t would assure a maximum flushing efficiency, 

whereas a closer spacing would hinder i t . 
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Q Mr, Brinkley, what other rules do you have at this time 

to offer to the Commission for the regulation of this field? 

A The location of the wells to be i n diagonal liO within a 

Governmental 160 acre tract, no closer than 330 feet from lease 

lines. The location i n diagonal liO's w i l l encourage uniform spac

ing, 330 foot formations w i l l permit f l e x i b i l i t y of well location 

where needed, especially near the edges of the f i e l d or at the gas 

cap. Most of the wells d r i l l e d to date are In the center of Lj.0*s. 

In addition 1 would recommend that we have original bottomhole 

pressures, better state i t t h i s way, originally completed bottom-

hole pressures and gas-oil r a t i o tests and semi-annual gas-oil 

ratio and production tests f i t t i n g a schedule consistent with what 

the Commission would desire. Also a l i m i t i n g statewide gas-oil 

ratio of two thousand to one. 

Q Then, based on your testimony today, Mr. Brinkley, Is i t 

your opinion that the granting of this application i s necessary to 

prevent waste and secure the greatest ultimate recovery of o i l f r o i 

this pool? A I t i s . 

Q Were a l l exhibits offered by you today as a part of your 

testimony prepared by you or under your supervision? 

A Most of them were prepared personally by myself. Some o: 

them were delegated and I supervised them. 

MR. ERREBO: I f i t please the Commission, at this time 

we would l i k e to offer Exhibits 9 through 13 i n evidence. 

l 

i 
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MR. PORTER: Ara there any objections to the admittance 

of these exhibits? They w i l l be admitted to the record. 

MR. ERREBO: That's a l l we have. 

MR. PORTER: Anyone have a question of Mr. Brinkley? 

Mr. Seth. 

GROSS EXAMINATION 

BY MR. SETH: 

Q I would l i k e to ask just a very few questions. F i r s t , 01 

the secondary recovery test you referred to Sacroc. Would you 

compare the permeability existing there with this pool here? 

A That i s a very dangerous statement to make because of th 

heterogenity of rock characteristics. Now here we have very good 

permeability, here we have very pooi, we have observed i n Sacroc 

we have very good permeability, we have very poor. 

Q Can you compare the two, the good there and the good her 

A No. 

Q The bad here? A No. 

Q, Do you have any figures on that at a l l ? 

A No, I don't. 

Q Well, how can you compare with the Sacroc for your 

secondary recovery to this pool then i f you have no basis of com

parison as far as permeability i s concerned? 

A I can answer you best this way, that f l u i d s follow a fr e 

dom path, that Is they w i l l follow a path of least resistance. 

i 
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Now their path of freedom would be affected by pressure different!? 

and distance,, Now, that physical condition has been observed i n 

many, many reservoirs with many kinds of rock characteristics. 

I*m afraid that I would mislead people i f I got down to a minute 

rock characteristic because to me i t i s irrelevant. 

Q I t i s just pressure and distance are the only factors as 

far as you are concerned? A That i s the important thing. 

Q You are assuming, i n your testimony, about the sweep ef

ficiency and so fort h that t h i s is entirely a homogenous reservoir 

A No reservoir is entirely homogenous. 

Q Are you assuming i t or are you not? 

A I beg your pardon. 

Q Can you answer the question f i r s t and then explain your 

answer? 

A I am not assuming that the reservoir is homogenous. 

Q You are not? A No, s i r . 

Q Go ahead and explain. 

A Since we recognize that fluids follow a freedom path, t h 

i t i s up to the engineers to direct the flow of the fl u i d s and en

courage them to follow a definite path, which is what we t r y to 

do. 

Q How do you t r y to do that? 

A By the proper location of our wells and withdrawal rates 

and injection rates 0 

.1 

> 

>n 

DEARNLEY - MEIER & ASSOCIATES 
INCORPORATED 

GENERAL LAW REPORTERS 
ALBUQUERQUE. NEW MEXICO 

3-6691 5-9546 



_ _ 

Q But your i n i t i a l wells where you p i l o t flood are f o r a l l 

p r a c t i c a l purposes on the 20 acre spacing, Is that r i g h t ? 

A Yes, the o i l wells are located i n centers of 1+0, but the 

i n j e c t i o n well 

Q The i n j e c t i o n w e l l i s a f i v e spot? 

A That i s correct, yes. 

Q Why didn't you begin i t on a wider spacing i f you are gojjng 

to d i r e c t the course of t h i s LPG as you stated? 

A That i s a very I n t e r e s t i n g question. Don't misunderstand 

me, we can explain i t . We searched around f o r an area where the 

wells were closely located. 

Q Why did you do that? 

A We wanted our results quickly. We were experiencing rap4d 

reservoir pressure drop and we had to get our rules soon enough so 

that we could apply t h i s method, i f i t can be proven applicable, 

before s u f f i c i e n t pressure drop had occurred that would prevent 

the application of t h i s method. That i s the reason we did i t . 

Q Then does time of the recovery of the LPG, i s that a 

facto r i n a project of t h i s character? 

A I don't understand what you mean about time of recovery. 

Q This LPG I assume costs considerable amount of money. IJ 

you injefet i t you are interested I n g e t t i n g i t back, I assume, i n 

reasonable time. 

A Economics are not only based on recovering the LPG, but 
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recovering more o i l . 

Q Can you answer the question directly? 

A What is your question? 

REPORTER: Reading: This LPG I assume costs considerabl 

amount of money. I f you inject i t you are interested i n getting 

i t back, I assume, i n reasonable time. 

A Yes, we are interested i n getting i t back i n a reasonabl 

time, and LPG does cost money. 

Q Then isn't that the case the closer the spacing the quid 

you w i l l get back the slug and the recovery of oil? 

A So that I don't confuse the Commission — 

Q (Interrupting) I don't believe the question w i l l be con 

i f I may say so, they have a l o t of witnesses. Just go ahead and 

t e l l us the story. 

A A l l r i g h t . We are interested i n making money. Now, 

there i s an economic optimum spacing which would keep our invest

ments at a minimum yet provide a maximum recovery i n revenue that 

would permit us then to define the spacing so that we could get 

the maximum amount of o i l , make the maximum amount of money with 

the minimum amount of investment. We can't always achieve precise 

the optimum condition, but we have to assure ourselves of the best 

chance of getting the most o i l out within a reasonable period of 

time, and the 80 acre spacing qualifies for that decision. 

Q Would you t e s t i f y , or would you state that you would get 
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back sooner i f i t were on ILO acre spacing, or would you not? 

A You might get i t back quicker on l|.0's than you would on 

80's. I t i s also a function of how fast you Inject i t and how fast 

you withdraw. I t i s a complex thing. I don't want to be evasive 

with you. 

Q The reason I asked the question was you t e s t i f i e d that you 

pick the four close wells because you wanted a quick answer? 

A Yes. 

Q Prom that I assume the closer the wells the quicker you 

get an answer, so consequently the closer the ultimate spacing the 

quicker you get back the secondary recovery oi l ? 

A No. 

Q The quicker you get back the LPG? 

A No, I misled you. 

Q I'm easily misled. 

A One thing we are interested i n i s channeling, we want to 

know when the LPG breaks through to the o i l wells, by knowing how 

much we have injected and the time at which i t broke through, then 

that w i l l give us some idea of the flushing efficiency. Another 

thing we wanted to know, and know fast, was the pressure. We have 

to maintain roughly 1250 pounds pressure before this method w i l l 

work. Another thing we wanted to check and learn quickly would be 

the injection capacity of these wells. I f we can't get the LPG i n 

we want to know i t now. I f we can get I t i n , we want to know i t now. 
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So for the reasons we picked the wells that were closely spaced, 

so we can find the answer in six-month's time rather than wait a 

year and a half or two years when the pressure is down so far we 

couldn't apply the method. 

Q Well, Shell i s participating in the program? 

A Yes. 

Q You are using some of their money at least? 

A Yes. 

Q Now, I want to refer to your Exhibit 13. Do you have one 

handy there? That's the well cost. Do you have that there? 

A Yes. 

Q Now, would you please state the factors that you use in 

making these computations? A Yes, I ' l l be glad to. 

Q, Will you start with the oil in place? 

A Start with the fi r s t one, o i l in place? 

Q Yes. 

A We find that the better quality sand Is along the center 

part of the reservoir, so we took the isopack and said that the sand 

contained within the 20 foot isopack line was better quality than 

the sand contained between the 10 and 20 contour line, the inferior 

rock then would be along the edges of the field where the isopack 

thicknesses were less than 10 feet. Now that is a means of dividiJig 

the reservoir up into three parts where we studied the inferior rook, 

we studied the best rock and then the rock In between. So we 
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determined the o i l i n place i n the best quality rock, the o i l i n 

place i n the poorest quality rock, and then the o i l i n place i n 

between and added them together, which would define the o i l i n 

place. 

Once we defined that, then we followed the solution gas d r i f e 

performance equations. 

Q Excuse me, give me a l i t t l e d e t a i l on how you determined 

the o i l i n place between the bad and the good section, what thick

ness did you use and a l l the factors? 

A Between the zero and 10 foot l i n e that would be the poor 

quality sand, we found or measured lii.,203 acres which had 17,016 

acre feet. The rock properties were 10.6$ porosity, 6.2 m i l l i 

darcies permeability, IL3% connate water, and i t contained 

26,600,000 barrels of stock tank o i l i n place. Between 10 and 20 

foot contours on the isopack, we had 9,736 acres, lli6,0l|5 acre fee];, 

a porosity of 12.7$, permeability of 1+3.6 millidarcies, connate 

water of 23$ with 83,200,000 barrels of o i l i n place. For the best 

sand where we had 20 or more feet or i n that area we had 732 acres 

15,376 acre feet, a porosity of ll+$, a permeability of 100 m i l l i 

darcies, connate water of 10$ with 12,000,000 barrels of o i l i n plfece. 

Now then, out of that reservoir volume I had to subtract ths 

gas cap volume. Now, the gas cap covered 3,906 acres approximately, 

or 2i+, 390 acre feet, or roughly 16,1+00,000 reservoir barrels. 

Q Now, on your f i r s t point zero to ten foot contour, how 
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did you arrive at this 10.6$? 

A I took a l l of the core analyses that were on wells l o 

cated between the zero and ten foot isopack l i n e , of which there 

were thirteen. I added them up for the porosity and permeability 

and divided by thirteen and got arithmetic average porosity and 

permeability. 

Q I t i s not a weighted average? 

A No, s i r , just an arithmetic average. 

Q The same on your permeability? 

A Precisely. 

Q Do you feel that a more accurate analysis could have beei 

made i f you had used the weighted average? What were the maximum 

and the minimum porosity within that area? 

A The maximum value between the zero and ten foot isopack 

line was 18$ porosity and 70 millidarcies permeability, the minimui 

value on a producing well was 6$ porosity, and zero millidarcies 

permeability. 

Q, Then your average of zero and JO is your arithmetical av< 

age, i s that a very true picture of the situation? 

A Well — 

Q (Interrupting) How much of the interval was 70 and how 

much was zero, is that a factor or not? 

A Well, that is only one of the thirteen samples. The oth< 

twelve average one millidarcies. 
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Q You are using just bare averages and you disregard entire 

i f I understand you, the thickness of the particular formation for 

which that factor is given, i s that right? 

A I don't understand you. 

Q You are just using a maximum and minimum, you disregard 

how much of the interval i s the maximum and how much is the minimum 

is that right? 

A No, I'm afraid I haven't made myself clear. 

Q Tell me how you arrived at your average again. 

A I got the average porosity for each of thirteen wells, I 

got the average. 

Q How did you get the average? 

A By reading the core graphs we have here. 

Q What figures did you use, the maximum and the minimum? 

A Well, the maximum -- l e t me check here — I'm sorry, I 

misled you. This i s 7 millidarcies instead of 70. What I did was 

just by inspection, take the sand interval, the average value from 

the bar graph, just by inspection, I didn't t r y to refine i t , and ] 

did that for each of the thirteen wells completed within the zero 

isopack l i n e . And I take the averages for each well and add them 

up and divided by thirteen. 

Q, The selection and the manner of getting the average would 

have quite an influence on your f i n a l figure, would i t not? 

A No, i t would not. 
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Q I t wouldn't have any Influence? 

A Oh, one percent maybe. I t ' s a nebulous thing. 

Q I f the same is true f o r both porosity and permeability, 

wouldn't i t have an effect on your figures i n a substantial amount' 

A With the data we have, no. Now, I f every well were corec 

we could construct iso-permeability maps, iso-porosity maps, and 

set up a grid network and run i t through the electronic computer, 

which we do i n many cases. But I have observed where we have, I ' l l , 

put i t t h i s way, usually by arithmetic averaging, i f you have 

enough samples that you are s t i l l representing, shall we say, the 

average rock properties, I hold no apprehension as to the average 

values I have used. 

Q Does that hold true where there i s a great spread betwear 

the maximum and minimum which we have here i n which you say the 

spread is great here? 

A We have minimized the spread that you are referring to b^ 

breaking the reservoir up into three smaller segments, so we have 

eliminated that hazzard. 

Q, Do you have any figure on the per acre o i l i n place within 

the zero line or within any other particular area? 

A The stock tank o i l i n place? 

A Yes, the corrected stock tank. 

A I would say that the i n place o i l on an aore basis, assum

ing an average acre would be someplace i n the neighborhood of 
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5,000 barrels. 

Q We're t a l k i n g about per acre f e e t , per acre f o o t . 

A Per acre foot? 

Q Yes. 

A Yes, I can give t h a t . I n the neighborhood of 520 barrels 

per acre f o o t . That would be f o r an average acre f o o t . 

Q. Now, would you say that since i t i s an average i t would 

hold true p r e t t y w e l l throughout the area that you have defined heie? 

A No. No, no, not at a l l . 

Q That's perhaps, I might state i t t h i s way, i n the t e s t i 

mony of Sunray at the LPG hearing, you had a s l i g h t l y d i f f e r e n t 

f i g u r e I believe. Would you explain the difference? 

A Do you have an exhibit? 

Q I s that a d i f f e r e n t area? 

A I would have to r e f e r to the previous e x h i b i t . 

MR. ERREBO: I f i t please the Commission, I think the 

record w i l l show that a d i f f e r e n t witness t e s t i f i e d . 

Q I believe a Mr. Brooks t e s t i f i e d . Are you acquainted wi : h 

Mr. Brooks? A Yes. 

Q He t e s t i f i e d , I am reading from page sixteen of the record 

i n Case No. 1280, now t h i s i s the case ori the LPG understand. We 

w i l l assume that i t i s l i m i t e d to that general area, although i t 

doesn't express i t as so. You say that other witnesses have said 

i t i s p r e t t y much the same a l l throughout the reservoir, we can 
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us© t h i s f i g u r e . He t e s t i f i e d that there are 670 barrels per acre 

foot of o r i g i n a l o i l i n place. 

A Yes, I c e r t a i n l y appreciate that statement. The p i l o t arjea 

i s i n the better q u a l i t y sand. Wow, i f you take the better q u a l i t y 

sand of 670 per acre foot and add to i t the poorer q u a l i t y sand 

which has less than 100, the overall average i s s t i l l consistent wi|th 

the figures that were presented at the previous hearing. 

Q Sunray, i n a l e t t e r t o the various operators dated July 

8, 1957* indicated that the o r i g i n a l stock tank o i l , t h i s i s a 

sentence, recovery by primary depletion i s calculated to be 20.9$ 

and recovery by LPO i s estimated t o be 50$ of the o r i g i n a l stock tajnk 

o i l , or 23J|,000 bar r e l s . Original stock tank o i l would be 1+68,000 

barrels according to t h i s l e t t e r . This l e t t e r was w r i t t e n by Mr. 

Penn. Would you l i k e to look at the l e t t e r ? 

A 1*11 be glad t o look at the l e t t e r . 

Q Do you have any comment on i t ? 

A I don't know. 

Q Do you have any comment on figures used there as compared 

to your figures? 

A No, they are consistent w i t h my f i g u r e . 

Q You f e e l they are. Now, r e f e r r i n g s t i l l to Exhibit No. }3» 

ultimate recovery, could you give us a time f a c t o r on that? How 

long i t i s going to take to recover I+i+jOOO barrels? 

105 
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A For the i+O acre w e l l , t h i r t e e n years, 

Q How long f o r the 80 acre? A Twenty ye^rs, 

Q Twenty, did you say? A Yes. 

Q Now, I hate to burden the Commission with t h i s , but our 

figures are on a l i t t l e d i f f e r e n t basis, but I would l i k e to have 

the witness compute the stock tank o i l w i t h i n the isopack, the zerj> 

to 10, the 10 to 20. Would you do that f o r us? 

A You want the o i l i n place between the contour lines? 

Q Separately on a per acre foot basis. 

A A l l r i g h t . 

MR. PORTER: Let's take a short recess. 

(Recess.) 

MR. PORTER: The meeting w i l l come to order. Do you hav^ 

your answer computed, Mr. Brinkley? 

A Yes. The o r i g i n a l barrels of stock tank o i l i n place f o 

the zero to 10 foot isopack i n t e r v a l w i l l average 370 barrels per 

acre f o o t . For the 10 to 20 foot i n t e r v a l they w i l l average 570 

barrels per acre f o o t . For 20 feet or more, 7̂ 0 barrels per acre 

f o o t , an average f o r the entire reservoir, 520 barrels an acre foo 

Q Thank you f o r the calculations. That gives us a l i t t l e 

b etter basis to compare our fig u r e s . Now, i n making these compu

tations did you use your isopack map that was introduced i n evidence 

A Yes. 

Q, (Continuing) -- e a r l i e r i n the hearing? 
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A Yes. 

Q On that isopack map those thickness figu r e s , are they ba^ed 

on the net microlog? 

A They were based on the net, they're based on the spread 

i n the microlog, logs. 

Q I t purports then to be the t o t a l of the microlog pay? 

A Yes. 

Q At the point through which the l i n e i s drawn, i s that 

correct? A That i s correct. 

Q Just a few more questions. We have divided t h i s up i n the 

hope of saving time. I have about two more questions. How many 

wells would you say that you have l i s t e d that are i n the i n f e r i o r 

rock area, as you c a l l i t ? A Thirteen. 

Q How many of these would you regard as being p r o f i t a b l e 

wells? A None of them. 

Q None of them? 

Well, i f a substantial portion of t h i s reservoir and the 

data that you have used i s i n areas that are not p r o f i t a b l e , do 

you think that should influence the rate of development of the 

better portion? 

A 1*11 state t h i s , that they are non economic on if.0 acre 

development. I didn't make myself clear to you. 

Q Were you t e s t i f y i n g on an 80 acre basis then on the econpmic? 

A That i s a good question. 
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Q Well, you are a good witness, can you give us an answer? 

A On primary recovery I would judge that they would he non 

economic under competitive type operation. 

Q, Then i n our data, though we have used those wells and we 

have used the area inwhich they're located, though, t o arrive at 

an over a l l f i g u r e . A Exactly. 

ti Justjone more question. On the e l e c t r i c log data, I 

believe that was Exhibit 11, do you have that? 

A Yes. 

ti You have been r e f e r r i n g t o several of the pages there. 

I believe on page twelve, f o r example, page two also, I understood 

your testimony to be that there was permeability throughout the 

Gallup sands as shown by that e x h i b i t , I s that r i g h t ? 

A We have i d e n t i f i e d permeability throughout the v e r t i c a l 

section on page two of Exhibit 11. 

Q Let's stay with page two a moment. 

A A l l r i g h t . 

Q What do you mean by the statement that you have i d e n t i f i e 

permeability? 

A Anything greater than zero m i l l i d a r c i e s . 

Q I s the permeability of zero m i l l i d a r c i e s , i s that s i g n i 

f i c a n t f o r your purposes here? A Yes. 

Q I t Is? A Yes. 

Q Then you would also t e s t i f y that there i s and can be 
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ve r t i c a l migration through the sections since you have identified 

permeability throughout the sections? 

A I would state that there Is communication throughout the 

entire reservoir by virtue of the inherent permeability of the reser

voir rock. 

Q Wi l l you also state that since you have identified permeibil-

I t y on page two of Exhibit 11, that there w i l l be and can be v e r t i 

cal migration adjacent to that well bore? 

A I hate to use specifically v e r t i c a l migration. Fluids ai*e 

freed to travel a freedom path. I t might be ve r t i c a l , i t might be 

horizontal, i t could be anything In between. There i s freedom of 

travel when we have permeability, 

Q Then there i s freedom of travel, i f you prefer to use th£t 

term, v e r t i c a l l y adjacent to the well bore? 

A There could be. 

Q Although the permeability i n the area may vary from zero to 

50 or 100, i s that right? A Exactly. 

Q Do you disagree then with Mr. Finfrock on his, as I unde: 

stood his testimony, that there were barriers existing between the 

lower five sands, the lower four sands? 

A I don't re c a l l exactly what Mr. Finfrock said. 

Q Let's put i t t h i s way, i f he did so t e s t i f y , I'm not saying 

that he did or he didn't, i f he does you would disagree with that? 

A I am not saying I would disagree. I would state my opinion 
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on what I think the reservoir rock contains. I would rather 

r e s t r i c t my testimony to my b e l i e f rather than me make a comparison 

with what he said. 

Q I f there i s s i l t stone or some other formation between these 

sands of zero permeability, or a l i t t l e more permeability than 

th a t , you say that i s not a b a r r i e r , i s that correct? 

A A b a r r i e r i s a matter of degree. Now, i n any reservoir 

rock we f i n d a normal hetorogenity i n reservoirs we say are homogen

ous, we s t i l l f i n d portions that have zero permeability, I t i s 

accepteble. We are j u s t thankful to have what we have got. I 

don't consider zero permeability i n some place I n a section l i k e 

t h i s as a b a r r i e r . 

Q You don't consider i t a v e r t i c a l barrier? 

A No, f l u i d s are s t i l l free to flow h o r i z o n t a l l y to some 

other place than v e r t i c a l l y . 

Q Then l e t us assume that they are some distance from the 

w e l l bore, there i s an area they could r i s e v e r t i c a l l y and get 

back up to the upper sand or the lower sand as the case may be? 

A The f l u i d s f o l l ow a freedom path. 

Q Is my statement correct? A I t could De. 

Q I s I t or i s n ' t i t ? Can you answer the question? I f you 

can answer i t — A I don't know. 

Q But you f e e l throughout the reservoir t h i s w i l l occur, 

you have so t e s t i f i e d to that? 
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A I feel that we can consider this reservoir as possessing 

permeability in the vertical section as displayed from the core 

analyses that we have. 

Q But i f the oil has to move laterally before i t can move 

vertically, why that would assume that there is some sort of a 

barrier there, would i t not be of a lenticular nature or shape, 

and i f there are discontinuities within the reservoir, that is 

what you are testifying, are you not? 

A I don't want to seem vague, actually we don't know what 

is in the reservoir between our wells. We do know that fluids do 

follow a circuitous path in the freedom path in reaching an 

outlet, you might have a barrier right here, but no barrier there. 

I don't know. 

Q Since we don't know, the more wells that are drilled into 

the reservoir, the more likely we are to encounter these permeability 

areas, are we not? 

A Not necessarily, no, s i r . 

Q Aren't the chances better the more you d r i l l ? 

A The more chance you would have of not experiencing them ̂ oo. 

Q Don*t you think the odds are better at all? 

A No, I don't. 

Q To d r i l l twice as many wells? 

A No, I don't. 

MR. SETHJ That*s a l l . 
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MR. PORTER: Mr. Malone. 

By MR. MALONE: 

Q I would l i k e to establish the i d e n t i t y of some of the nai 

that have been used i n the examination. Mr. M. B. Penn, what i s 

his capacity with Sunray Mid-Continent? 

A I should l i k e to ask my counsel to correct me i f I am wr< 

or perhaps maybe he would be better q u a l i f i e d to give you his com

plete t i t l e . 

MR. ERREBO: His complete t i t l e i s Chief U n i t i z a t i o n En

gineer. 

Q Chief U n i t i z a t i o n Engineer. Both you and he are i n the 

Engineering Department of Sunray then? 

A I would prefer counsel to answer. 

MR. ERREBO: No, s i r . As a matter of f a c t , he i s i n a 

separate section from Mr. Brinkley*s section. 

MR. MALONE: He does have autho r i t y t o speak f o r Sunray? 

MR. ERREBO: Yes. 

Q Mr. Brooks, who t e s t i f i e d here i n the former hearing? 

A Yes. 

Q What i s his capacity? 

A He i s i n my section as a Senior Reservoir Engineer. 

Q, Are you his superior or he i s your superior? 

A I am his supervisor. 

Q Were you present when he t e s t i f i e d here i n the hearing 
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on the LPG project? A Yes, s i r . 

Q You heard his testimony at that time? 

A Yes, s i r . 

Q Referring to page sixteen of the transcript, I invite yo^r 

attention to the following question and answer that appears there. 

Mq Please refer to Exhibit No. 7 and identify and explain I t . " 

"A Exhibit No. 7 is a summary of the average reservoir and fluid 

characteristics of the Bisti-Lower Gallup Oil Pool. Some of the 

pertinent information on this exhibit is that 20 wells have been 

cored and we have shown the average rock properties, the bubble 

point pressure of fluid analysis was 1207 pounds per square inch, 

and the bottomhole pressure in April 1957 was 1319 pounds. We hav^ 

shown that there are 760 barrels per acre foot of original oil in 

place." You heard him so testify? A Yes. 

Q And he stated that he had taken Into consideration the 

average reservoir and fluid characteristics of the Bisti-Lower 

Gallup Oil Pool, did he not? A That's right. 

Q And the core analysis that he considered are the same 

core analysis that you have based your testimony on here today, ar^ 

they not? A That is correct. 

Q Would you then take 670 barrels per acre foot and comput^ 

the oil in place under a typical 1+0 acre location? 

A Yes. 

Q Let*s assume, for the purposes of the question, a 20 foot 
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thickness, which I believe you testified was approximately average. 

A No, I did not. 

Q You did not? A No, I did not. 

Q Did Mr. Pinfrock, I believe i t was Mr. Pinfrock who testi

fied to 20, use 20 feet. 

MR. SELINGER: He averaged 15 for the upper and 1+ to 6 

on the lower. 

Q For the purposes of the question, would you compute i t at 

20 feet, please? 

A Would you like the original o i l in place? 

Q Original o il in place. 

MR. CAMPBELL: If we are going to have some calculations to 

establish the case for the protestants, I think they should be 

based upon what the witnesses have testified as to the average 

rather than the highest thickness of the pay. 

MR. MALONE: I will be glad to state what I had in mind, 

the economic comparison offered in evidence is based on average oil 

in place figure on some 210,000 barrels on the lj.0 acre location. 

The computation on the basis of the 6?0 figure used In the former 

hearing by another representative of the same company gives us a 

figure of some 536,000 barrels, based upon a 20 foot thickness, 

which we believe the evidence testified to will support. The 

question of whether a i+O acre location is profitable or not profiteble 

depends on how much o i l there is under i t , the difference between 
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536,000 barrels and 210,000 barrels i s very substantial, and we 

f e l t that under those circumstances since the testimony from 

representatives of the same company showed that big an apparent 

disparity, i t would not be unreasonable to ask the witness to 

ver i f y the facto 

Q Can you give me an answer to that? 

A I 5m confused what you are asking for now, 

Q I'm asking i f you would agree with me that assuming a 

figure of 670 barrels of o i l i n place per acre foot on a 1+0 acre 

location with a 20 foot thickness of the o i l sand, whether you wou; 

agree that 536,000 barrels would be the o i l i n place, 

A In answer to your questions, I would say, no. In the f i : 

place I do not agree with the 20 foot sand thickness, 

Q I asked i f you would assume that for the purposes of the 

question, 

A I t ' s dangerous to take hypothetical cases, I would pref< 

l i m i t i n g my testimony to the facts of the case, 

MR, MALONE: I f the Commission please, I believe I'm en

t i t l e d to ask the witness to make the computation or to agree or 

disagree with the figure given, I don't want to be unreasonable. 

I f the Commission has any question about i t , 1*11 leave i t , 

MR. PORTER: Mr. Brinkley, go ahead and compute the figu: 

using a 20 foot thickness. 

Q, What figure do you get? 
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A Using 61+0 barrels per acre foot, is that the figure? 

Q 670. 

A I beg your pardon. I have used 61+0. 670 barrels of stocfc 

tank o i l i n place, and assuming a hypothetical thickness of 20 feet, 

and assuming that would be representative for an average 1+0 acre well, 

you would have assumed o i l in place, calculated on that data, of 

536,000 barrels. 

Q And that would compare with the figure of 210,000 on 

Exhibit 13, would i t not? 

A I t depends on how you use the word compare. I t would be 

used i n l i e u of t h i s , but we are not on the same basis. 

Q But both figures relate to stock tank o i l i n place, do 

they not? A Yes. 

Q Yes, s i r . Now, would you compute the recoverable o i l ths|t 

would underlie a 1+0 acre location on that basis? 

A Using my same recovery figures? 

Q Using the o i l i n place figure which you have just obtained, 

I believe i t was 21$ that you used i n your calculation. 

A Yes, 21%. That would give 113,000 barrels of recoverable 

stock tank o i l for that condition. 

Q And assuming that condition to be correct, that would com

pare to a figure of l+l+,000 barrels which you have shown on Exhibit 

13, would i t not? A That is correct. 

Q And now, would you compute this figure of value of net 7-S 

D E A R N L E Y - M E I E R & A S S O C I A T E S 
I N C O R P O R A T E D 

G E N E R A L L A W R E P O R T E R S 
A L B U Q U E R Q U E . N E W M E X I C O 

3 - 6 6 9 1 5 - 9 5 4 6 



o i l recovered for the figure that you have just obtained? 

A 280,000 dollars. 

Q That would compare with the figure of $111,000 which you 

have used on Exhibit 13, would i t not? A Correct. 

Q I f that figure was used In l i e u of $111,000, the economics 

of d r i l l i n g on 1|0 acres would be apparent, would i t not? 

A That i s correct, 

MR. MALONE: W i l l counsel for Sunray stipulate for me th4t 

their geological witness, Mr. Pinfrock, that he t e s t i f i e d that 

there were 15 feet i n the upper sand and ij. to 6 feet from the lower 

segment of sands? 

MR. ERREBO 

MR. MALONE 

MR. ERREBO 

MR. MALONE 

MR. ERREBO 

MR. MALONE 

I think the record w i l l show, of course. 

I didn't want to search the record on i t . 

Fifteen feet for the average for the upper $and, 

And I4. to 6 feet to the lower? 

I think that would be a l l r i g h t . 

And I am sure that we can stipulate that 

f i f t e e n and four make nineteen and f i f t e e n and six make twenty-one 

and that twenty is halfway between them. 

Q So that i f we use as a figure for recoverable o i l i n plaie 

the figures which you have just computed, development on a ILO acre 

basis would be economic, would i t not? 

A Assuming this condition, correct. 

Q Now, referring to the l e t t e r of Mr. Penn from your compahy, 

H I 
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which was heretofore r e fe r r ed to and which I would l i k e to i d e n t i f j 

and o f f e r i n evidence. 

(Marked G u l f ' s Exhib i t No. 1 , 
f o r i d e n t i f i c a t i o n . ) 

Q W i l l you examine the e x h i b i t and see i f you can i d e n t i f y 

the signature of Mr. Penn? A Yes, 1 do. 

Q That i s a l e t t e r tha t was sent out to the operators i n tfc 

B i s t i F i e l d , i s i t not? A Yes. 

Q 1 read you the paragraph beginning on the f i r s t page of t 

l e t t e r : " I n the 1+0-acre area to be swept l y i n g w i t h i n the 160-

acre p i l o t area, our engineers estimate the o r i g i n a l o i l I n place 

to be 1+68,000 stock tank b a r r e l s . " Am I correct i n construing that 

i s a statement that i n 1+0 acres that l i e s between your fou r wel ls v 

there i n the p i l o t — A That 's cor rec t . 

Q (Continuing)—That the o r i g i n a l o i l i n place was 1+68,000 

barrels? A That i s correc t , 

Q That w i l l compare to f i g u r e of 210,000 bar re l s used on 

Exhib i t 13, w i l l i t not? A No, i t w i l l no t . 

Q Bearing i n mind that t h i s r e fe r s to a p a r t i c u l a r p o r t i o n 

of the f i e l d ? A Exact ly . 

Q And that you have used an average as to the remainder of 

the f i e l d ? A Exact ly . 

Q, But w i t h that d i f f e rence i t has the same reference, does 

i t not? A Exact ly. 
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Q, So the figures do re l a t e to the same thing? 

A No, they do not. 

Q Well, I believe you w i l l agree w i t h me that your f i g u r e i s 

your computation of the number of barrels of o i l i n place under an 

average lj.0 acre location i n t h i s f i e l d . 

A That i s correct. 

Q And that the figures stated I n t h i s l e t t e r r e l a t e to the 

number of barrels of o i l i n place under a p a r t i c u l a r J4.O acres? 

A That i s correct. 

Q, And as between the average that you arrived at and the 

p a r t i c u l a r i+O acres, there i s a difference on your own statements 

of 210,000 as against ij.68,000 barrels of o i l i n place? 

A That i s exactly r i g h t . 

Q You would agree that the Ii.68,000 acre reserve would j u s t i f y 

the d r i l l i n g of t h i s f i e l d on a LiO acre basis, would you not? 

A At that p a r t i c u l a r l o c a t i o n , yes. 

Q Now, i n a r r i v i n g at your estimate and all o c a t i n g the re

serves throughout the f i e l d , how much of the f i e l d have you treatec 

as being production? In other words, what was the area that you hi.ve 

used I n d i v i d i n g your o i l i n place over the f i e l d or the pool? 

How many acres? A 2If., 6?1. 

Q, How did you a r r i v e at that figure of 21).,000, by measuring 

the isopack? 

A By measuring the isopack, yes, 
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Q Did you take i n t o consideration the portion of the f i e l d 

that had the r i c h upper sand as well as the portion that had the 

less desireable lower segment? 

A I took that I n t o consideration, yes. 

Q You have i n eff e c t allocated the production from the good 

sand out over the area which i s not actu a l l y overlain by that 

good sand? A Would you restate that? 

Q That i s the e f f e c t of your a l l o c a t i o n i s to allocate i t 

over the entire area whether the good sand exists there or not? 

A We have allocated, we have computed the o i l i n place f o r 

the productive reservoir, yes. 

Q And you have allocated i t without reference t o the boundar

ies of t h i s upper segment of sand? You have allocated i t over the 

whole 2l+,000 acres and not j u s t a por t i o n overlain by the — 

A (Interrupting) That i s correct. 

Q (Continuing) — by the good bar that you have t e s t i f i e d to? 

A That i s correct. 

Q This f i g u r e of 21+, 000 acres compares to what f i g u r e , that 

i s the t o t a l f o r the entire proposed f i e l d which you have outlined? 

A The area w i t h i n the area we asked t o be spaced represents 

1+6,720 acres, or 73 Governmental sections. 

Q You have treated 2l+,000 of that as being productive f o r 

the purpose of t h i s allocation? A At the present time — 

Q (In t e r r u p t i n g ) Well, i s that the fi g u r e that you did treat? 
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• 

A Yeso 

Q Thank you. Go ahead, and explain your answer, 1 wanted to 

f i n d out i f that was going to be correct. 

A The only thing 1 was going to say i s that based on the 

information that we have, the productive boundary t o date i s the 

2l|.,671 acres, but 1 want to q u a l i f y that and state that before we 

could adequately define productive boundary, i t i s going t o take 

more development, and i t w i l l be concentrated w i t h i n the area we 

have asked to be spaced. 

Q So your answer i s that i s tr u e . Now, Mr. Brinkley, I bel 

you t e s t i f i e d to a serious threat that occurred when Shell announce 

some I4.O acre locations. You are aware of the f a c t that the rules 

of the Commission provide f o r IL.0 acre location i n absence of other 

order by the Commission, are you not? A Yes. 

Q So there was not a threat t o do anything except what the 

rules provided, was there? 

A There i s a caution signal since our evaluation c e r t a i n l y 

spells caution to us to not d r i l l on i+0 acre spacing, and we 

consider I t a threat. 

Q Yes, we l l that subjectively you considered, but insofar 

as the rules of t h i s Commission are concerned, Shell was p e r f e c t l y 

e n t i t l e d t o do what they did do, were they not? 

A Yes. 

Q Now, with reference to the hearing on t h i s 1+0 acre p i l o t 
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gas LPG i n j e c t i o n system, you were present at the hearing, you 

t e s t i f i e d ? A That i s correct,, 

Q And you now say that because of the p o s s i b i l i t y that a 

large part of the recovery w i l l have to be secondary, i t i s your 

opinion that t h i s f i e l d should be developed on 80 acre spacing? 

A Exactly. 

Q That t i e s I n t o the repressuring project of Sunray*s? 

A Exactly. 

Q Did you or any other Sunray witness at the time of the 

meeting i n which you got the Commission to approve that p r o j e c t , 

t e s t i f y that you expected i f i t worked i t was going to require 80 

acre spacing? 

A I didn't t e s t i f y . Now, the man, Mr. Brooks, who did test 

f y , I don't r e c a l l what he said i n that regard. 

MR. MALONE: I believe the record I n that case has been 

incorporated here? 

MR. COOLEY: No, I t has not. 

MR. MALONE: We would l i k e to ask that the record i n that 

case be considered a part of the record i n the case now before the 

Commission. 

MR. CAMPBELL: For what purpose? 

MR. MALONE: For the purpose of disclosing the f a c t that 

there was no statement of a proposed 80 acre spacing plan i n con

nection with the LPG p i l o t . 

i -
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MR. CAMPBELL: I wasn't within the c a l l of the hearing. 

I t wasn't suggested there we w i l l stipulate that. Rather than en

cumber the record any further with the entire record of the other 

case. 

MR. MALONE: I f i t can be stipulated the witness said he 

didn't know what had been t e s t i f i e d to, i f i t be stipulated that 

there was no reference i n that hearing. That i s the thing we 

wanted to establish by the record. 

MR. COOLEY: Does Sunray so stipulate? 

MR. ERREBO: So -> stipulate. 

MR. CAMPBELL: Yes. 

Q Would you agree, Mr. Brinkley, that the results which yoi 

w i l l get from your p i l o t test as i t i s now set up, w i l l be more 

applicable to the results you would obtain on Lj.0 acre development 

than on 80 acre development? 

A You speak of results. Would you l i k e to ask me specifics 

what results? 

Q Well, the results which you f e l t you must get In a hurry 3 

and hence you had proceeded on that basis. My question is w i l l th< 

information that you obtained be more applicable to l+O acre or to 

80 acre spacing when you receive i t ? 

A Yes. Without the results — 

Q (Interrupting) I t w i l l be more applicable to the ILO acr« 

development? 
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A No, I t would be more applicable to the 80 acre. 

Q Now the density of those wells i s one to each ij.0 acres, 

Isn't i t ? A Yes. 

Q You have an i n j e c t i o n w e l l i n the center of the four well 

A Exactly. 

Q I t i s your testimony the re s u l t s you obtain from that p i l 

project w i l l be less applicable t o I4.O than i t would be to 80 acre? 

A I w i l l state i t t h i s way, that as an example, a specific 

example, we w i l l need to know the i n j e c t i v i t y capacity of the i n 

j e c t i o n w e l l before we can go to 80 acre spacing, and hence we have 

to q u a l i f y the w e l l . Now then, i f we were unable to get i n s u f f i c i s 

volume of LPG i n t o the i n j e c t i o n w e l l , i t would automatically thro* 

out the 80 acre spacing. We know from our experience that 80 acre 

spacing i s desireable and warranted, f i t t i n g and proper, but we wei 

waiting on the i n j e c t i o n w e l l to q u a l i f y i t s e l f t o show and display 

s u f f i c i e n t i n j e c t i o n capacity i n order to completely achieve t h a t , 

Q, My question was when you do know t h a t , i t w i l l be more 

applicable to i+0 acre development because those wells are on I4.O aci 

A No. 

Q You do not agree to that? A 1 do not 1 

Q Can you t e l l me whether or not you f e e l that the informa

t i o n which you obtained from t h i s p i l o t project w i l l be a sound ba: 

fo r you to recommend to your management development i f the f i e l d i ; 

developed on an 80 acre basis? A Yes. 
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Q You feel the information w i l l he adequate? 

A Yes. 

Q I believe you t e s t i f i e d that i t * s your opinion that any 

well or any pool can better be subjected to secondary recovery and 

LPG flood or recirculating i f i t i s developed on 80 acre locations 

than on LL.0 acre locations? 

A I f 1 said any pool, l e t me rephrase my statement that 

we would confine that to a reservoir. 

Q Then any — 

A (Interrupting) Then with — 

Q, Excuse me. 

A Then within the reservoir, which by defi n i t i o n would imp 

continuity, then you would achieve greater overall flushing e f f i c i 

cy as you increased the distance between the injection and the 

producing wells, 

Q So that i t i s your testimony that you favor 80 acre spac 

ing i n a l l fields where a single reservoir is involved i n order th 

secondary recovery may be more sufficient? 

A Yes. 

Q Now, you are aware of the fact that the policy of this 

Commission is to develop the f i e l d on l+O acre location, are you no 

A I think that is a legal decision, and I am not a lawyer. 

Q Do you have knowledge of any sandstone fields i n New Mex 

which are developed on an 80 acre basis? 
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A I'm not acquainted w i t h a l l the pools or f i e l d s i n New 

Mexico. I f e e l unqualified to answer the question. 

Q You do not know of any yourself, though? 

A No, I do not. 

Q The testimony you have given then as to why you f e e l that 

the Commission should adopt 80 acre spacing, would be equally a p p l i 

cable to any other single reservoir pool i n New Mexico, would i t net? 

A Let me answer i t t h i s way, each reservoir possesses i t s 

own inherent problems, and each reservoir has to be evaluated with 

I t s own ch a r a c t e r i s t i c s . I t would be dangerous to make a blanket 

statement f o r promiscuous use. I would be hesitant to make a 

statement l i k e t h a t . 

Q, You did state on d i r e c t examination that 80 acres would xfiake 

f o r a more e f f i c i e n t second recovery program than l+O? 

A I n the Lower tfallup, yes. 

Q, You quoted an authority, that was Mr. Muscat from Gulf. 

He was not r e f e r r i n g t o t h i s p a r t i c u l a r reservoir, I assume? 

A I t was Dr. Muscat, and he was not r e f e r r i n g to t h i s pool, 

Q Do you or do you not f e e l that as a general proposition 

80 acre spacing I s desireable i n order to make secondary recovery 

more e f f i c i e n t ? 

A Generally, but l e t me make a q u a l i f y i n g statement on thi$» 

The spacing problem i n industry as well aa with Commissions i s an 

educational problem. Years ago we had close spacing, no conservation, 
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the spacing has grown wider and wider as we have become better 

acquainted with the recovery mechanism i n the recovery of o i l . We 

have a l l become educated along these lines, both from a recovery, 

conservation and economic standpoint. I t ' s been a tough battle, 

but I think you w i l l have to agree that the trend toward wider 

spacing has prevailed and we w i l l experience wider and wider spac

ing even i n the future. 

(4 I appreciate your statement. I'm not sure i t answers my 

question. But I won't repeat the question. May I ask you how many 

fields that were developed on 80 acre spacing you have had experien 

with i n secondary recovery projects? 

A The McKenny patent f i e l d i n Louisiana i s on possibly 160 

or 614-0 acres the way i t i s being operated. I completely evaluated 

that on i t . 

Q That i s not an 80 acre field? 

A I t i s greater than 80 acres. 

Q I t i s greater? A Yes, s i r . 

Q, Have you had experience with any spaced on 80 acres? 

A We have ... 0 

MR. CAMPBELL: May I ask that he be permitted to continue 

his answer to the question. 

MR. MALONE: I t wasn't responsive, but I ' l l be glad for 

him to answer. 

A Maybe i t would be better i f I summarize i t that In most g 
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condensate reservoirs in liquifying operation, which is a missible 

phase operation, spacing Is considerably in excess of 80 acres, the 

flushing efficiencies are upward of Q0%. 

Q This i s not a gas condensate reservoir? 

A No, i t i s not. 

Q Have you ever had an experience with a reservoir of this 

type? A Yes. 

Cj Which is spaced 80 acres and which you have had a secondly 

flood project? A Yes. 

Q Now, that i s my question. 

MR. CAMPBELL: What is that field? 

A Of course I have had a few years experience, but I kind 

of forget the names of the pools. But I might cite that I have in

vestigated several pools where part of the pool would be developed 

on lj.0 acres, part of i t on 80 acres, i n water flood operations, 

and the recovery within practical l i m i t s have been identical. 

When I was with Carter — 

MR. PORTER: Excuse me. 

A When I was with Carter, we evaluated one l i k e that where 

the pool was separated, they were separate, but the rock propertie 

the.reservoir properties, the structural conditions, pressured, 

things li k e that very similar, again we found that the recoveries 

was independent displacement. 

Q So that i s the basis of the testimony which you have givfen? 
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A Yes. 

Q You have t e s t i f i e d with reference to some interference 

tests on four wells. W i l l you refer t o Sunray 1s Exhibit 12? The 

copy of that e x h i b i t , which I had, d i d not have the wells marked 

on i t and I may not have gotten them c o r r e c t l y . 

A I am sorry. 

Q No, that's a l l r i g h t , I am j u s t leaving myself a way out 

i f I need i t . I f you w i l l r e fer to Well 2-G, which I believe was 

one of them on which you based your testimony. 

A Yes, s i r . 

Q I n Section 31? A Yes. 

Q Well, now, that w e l l i s o f f s e t by two d i r e c t 1+0 acre o f f s e t 

and one diagonal 1+0 acre o f f s e t , i s i t not? 

A That i s correct. 

Q Would or would not the interference to which you t e s t i f i e d 

have resulted from those 1+0 acre of f s e t wells? 

A That I s precisely what I used. 

Q So that your testimony merely established that there i s 

communication between 1+0 acre locations? 

A No. No. 

Q The wells which were the basis of your testimony are spaced 

on 1+0 acre locations, are they not? A Exactly. 

Q, And tha Interference which resulted was between those wef-ls, 

was i t not? A That I s correct 
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Q Would you give us then your i n t e r p r e t a t i o n of that inter

ference? 

A Certainly. Take the south o f f s e t w e l l , i f i t would d r a i i 

1+0 acres, the radius of e f f e c t i v e drainage would not reach "beyond 

the Lj.0 acre t r a c t , but t h i s radius of drainage extended beyond thai 

and engulfed the next well which i s not 660 feet apart, but 1320 

feet apart. I t ' s a common misconception. 

Q You have not used, w e l l , l e t ' s r e f e r , what were the othei 

wells that you used here? 

A The No. 18 which is in Section 7. 

Q And how i s i t offset? 

A I t i s o f f s e t to the northeast and i t ' s o f f s e t to the 

southeast. 

Q Those are on 80 acres, what would be the equivalent of 8( 

acres or 1+0 acres? 

A They would be the normal 80 acre locations. 

Q Are any of the other wells that you used i n the i n t e r f o r 

ence tests besides 2-C the equivalent of 1+0 acre locations? 

A The other 1+0 acre loca t i o n would be at we l l l o c a t i o n 2-C 

q That was the w e l l you l i s t e d as the f o u r t h w e l l on the 

interference measure? A That i s correct. 

Q Thank you. Do you know whether or not under-saturated o 

has been encountered i n any of the wells which have been d r i l l e d I . 

t h i s pool? A Yes. 
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Q Where has that been encountered? 

A The two wells that I mentioned where we had bottomhole 

samples each displaced under saturated conditions. 

Q There i s a gas cap i n other portions of the f i e l d , i s 

there not? A Correct. 

Q, Do you have any d i f f i c u l t y i n reconciling the existence c 

a gas cap i n one portion of the f i e l d with under-saturated o i l i n 

the other portion i f there i s good communication? 

A Not at a l l , i t i s very common. 

Q How do you reconcile the two? 

A We have observed i t . 

Q I t is not an unusual phenomenoa i n your experience? 

A None whatsoever. 

Q I n connection with the question which was asked by your 

counsel as to whether or not you considered the 80 acre locations 

would prevent waste, you answered that i n your opinion they would. 

You were not asked whether or not i n your opinion the granting of 

this application would protect correlative rights. Have you given 

any consideration to that question? 

A I think you would have to define correlative rights. 

Maybe i t ' s a legal question, I don't know. Now under certain con

ditions i t might be important. 

Q, I will ask you then, i f you are not in a position to 

answer the question, please merely say so, whether or not in your 

opinionj i f tho applioation io granted, each of the owners in this 
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f i e l d w i l l recover his just and equitable share of the o i l under

lying the property? 

A I would l i k e to decline that question at th i s time. 

Q A l l r i g h t . Now, i n your Exhibit 11, let's refer to page 

number four, 1 notice i n the center portion of the exhibit the num

bers one, two, three, four, five and six. To what do those refer? 

A One would be the upper sand, two would be the second sand 

the one immediately below the one, three would be the t h i r d sand f r 

the top, four, five and six would be the successive lower and lower 

sands consistent with the cross sections as we have previously 

presented. 

Q So that regardless of whether the frosting or the cake 

is the best part, you w i l l agree we have layers here? 

A That's a matter of degree. 

Q Do we have some layers, isn't that what i s indicated when 

you can make one, two, three, four, f i v e and six here? 

A In a way. 1 am not apprehensive i n referring to them as 

layers, that i s a l l r i g h t . 

Q, 1 just want to get your opinion as an expert as to whethe 

i n fact those are separate sands, and i f they are, whether communi

cation v e r t i c a l l y exists between them throughout the area included 

i n this application. 

A 1 don't know — now this i s my view, I'm not a geologist. 

I'm hot going to get into geological work. 
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Q I wouldn't want you to. 

A But from a reservoir standpoint, flow of f l u i d s , permeabil

i t y measurements, core analyses, things l i k e that, I am hesitant In 

thinking of this thing as a layer type sand. You got a sand body, 

period. I t displays permeability through the vertical section, 

that's I t . That's the way I look at i t . 

Q You don't look at i t as your geologist, Mr. Pinfrock, In 

any event you prefer not to adopt his description of these several 

sand members? 

A I neither refute them nor accept them. I have my personal 

views and I would l i k e to think of a reservoir as a whole, I have 

to i n my business. 

(4 Now, i n thinking of th i s reservoir as a whole, have you 

been able to establish to your complete satisfaction that communi

cation exists between these several members throughout the reservoir? 

A I think the core analysis substantiates that statement. 

Q, Does the core analysis show a marked uniformity or non-

uniformity of permeability and porosity? 

A Now which way are you directing the uniformity? 

Q I'm directing i t to the way that you have t e s t i f i e d I t 

exists. 

A Yes. When we consider one condition similar to the next 

condition, i n other words, we compare similar conditions, we get 

evidence of similar rock properties. But when we cross similar 
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conditions or have conditions that are dissimilar, why then we are 

not making a f a i r comparison. 

Q Is i t your opinion that on the basis of these 15>, or was 

i t 21 cores? A Twenty-six cores. 

Q Twenty-six cores that you have examined, that you can 

t e s t i f y with certainty that there is communication between these 

various members so that i f a particular well f a i l e d to penetrate 

one of the members, the other members would nonetheless be drained 

by that well? 

A Let me direct your attention that core analysis themselve 

do not define interference or continuity. You have to establish 

that from pressure interference. 

Q You have not made a pressure interference study except 

upon the four wells as to which you testified? 

A That i s a l l the available Information, yes. 

Q In that case you would not be able to t e s t i f y with cer

tainty that communication does exist so that various members might 

be drained, whether they were penetrated or not? 

A The best information we have, I would say they would be 

drained. 

Q, I t i s your opinion they w i l l ? A That i s c< 

Q That is your opinion as to the entire area i n the propos* 

pool? 

A Based on my experience, I find that would be a reasonabl< 
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opinion. 

Q I want to be sure we have clear the basis and not be 

repetitious, i t is the interference test on the four wells that 

you have t e s t i f i e d to plus the 26 cores that you have examined? 

A Let's take about one thing at a time. Are we talking about 

interference or core analysis? 

Q I am talking about the basis of the opinion you just ex

pressed. I want to be sure i t ' s clear what you reached that conclu

sion on. Would you state the basis on which you reached the conclu

sion that v e r t i c a l communication exists and that a single member 

would be drained by a well penetrating another member, whether or 

not a l l members were penetrated? 

A That's a pretty big order. Let me answer i t this way: 

We have defined from the core analysis that predominantly the bulk 

of the reserves and the bulk of the recoverable o i l w i l l be gained 

out of the sand we c a l l No. 1. We have defined interference from 

our interference tests, which shows that a well can drain an area 

i n excess of 80 acres. So based on that data I say that we can ef

fectively deplete the reservoir on spacing of 80 acres. 

Q You say that each well w i l l effectively drain the 80 

acres that i s allocated to i t as a unit? 

A Yes. 

Q And that i s your opinion? A Yes. 

Q There is a rather broad variation In the permeability 
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which you found in this sand section, is there not? 

A Yes. 

Q Prom one-tenth of one m i l l i d a r c y up to one hundred m i l l i -

carcies? 

A Or greater than a hundred. 

Q Or greater than one hundred? 

A Yes. 

Q There i s no uniformity I n the relationship between the 

areas where those variations occur? That was a bad question. I 

think we agree on the answer. You heard some testimony t h i s mornli 

as t o the existence i n t h i s reservoir of o i l wells which were up 

structure from gas wells? A Precisely. 

Q Are you aware of that condition e x i s t i n g i n the reservoi: 

A I'm assuming that you are r e f e r r i n g t o the Carson No. 5 

Shell Well located i n Section 27? 

Q Well, refer to the wel l that was used t h i s morning by 

Mr. Nutter. 

A I would l i k e to have the well defined, so I know pre

c i s e l y what we are t a l k i n g about. 

Q I'm not going to ask you with reference to the particula: 

w e l l . Are you aware that condition does exist? 

A No, I'm not. 

Q You have not taken i n t o consideration the p o s s i b i l i t y t h 

I t may e x i s t , i n your testimony? You are not aware i t does exist? 
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A No, I am not. I am confused, are you t a l k i n g about a 

well located s t r u c t u r a l l y higher than the f i v e defined gas wells? 

Q Yes, which i s producing o i l from a point s t r u c t u r a l l y 

higher than gas wells i n the immediate v i c i n i t y . 

A Let me state t h i s , w i t h the data we have being of a con

f l i c t i n g nature and without any source of additional t e ^ t informa

t i o n that we cannot, I cannot say i f i t ' s an o i l well or a gas 

w e l l , and I would prefer having some complete tes t Information. 

Once I get that I w i l l be happy to make you my i n t e r p r e t a t i o n of 

what that w e l l i s . 

Q Do you f e e l that i f that s i t u a t i o n e x i s t s , i t would have 

some ef f e c t on your testimony as to the reservoir? 

A I can't give an opinion u n t i l I check that specific w e l l 

with i t s t e s t data. 

Q, Have you i n any other hearing before t h i s or another com

mission, ever recommended that any f i e l d be spaced on lj.0 acres? 

A State that again. 

Q Have you ever i n any hearing before t h i s commission or an 

other commission recommended that a well be developed on 1+0 acre 

spacing? A Yes. 
• 

Q, Where was that? 

A Well, i t might be any one of several states. I don't ha-q 

my l i s t handy. 

Q A l l r i g h t . Thank you very much. 
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MR. PORTER: Does anyone else have a question of the 

witness? Mr. Utz. 

By MR. UTZ: 

Q Mr. Brinkley, r e f e r r i n g to your Exhibit No. 13, wi t h spe 

attention to the ultimate recovery column, I note that you have 

stated there that the recovery on 80 acres i s exactly twice the 

recovery on 1+0 acres? A That i s correct. 

Q I would assume that your recovery f a c t o r i s i d e n t i c a l f o 

both spacings? A That i s correct. 

Q 1+0 acre radius, drainage radius, i s somewhat smaller tha 

an 80 acre drainage radius, i s i t not? 

A That i s correct. 

Q Is i t not true t h a t i t i s the pressure d i f f e r e n t i a l be

tween the reservoir and the well bore that causes the o i l to flow 

to the wel l bore? A That i s correct. 

Q Then i t would f o l l o w that your testimony here would be 

that the pressure and the depletion at the 80 acre radius would be 

the same as the pressure at the 1+0 acre radius? 

A Appreciably so. 

Q Would you care to elaborate why you f e e l that would be 

true, that depletion stage? 

A I ' l l be glad t o . As I stated e a r l i e r , the problem of 

we l l spacing i s one of the industry's unsolved problems. Many of 

the experts have done considerable research I n comparing recoverio 
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appreciable difference i n ultimate recoveries when they can define 

the rock and f l u i d properties. Also I t might ease people's minds 

i f I state that an 80 acre well draining a circular area, would hafe 

contained twice the energy as a circular area containing L+O acres. 

Yet, the radius of the 80 acre well i s only lj.1% greater than that for 

a L[X) acre well. Also flow i s not only affected by a pressure 

d i f f e r e n t i a l , but by f r i c t i o n , and of course that is affected by 

velocity. When one computes the velocity of the l i q u i d flowing, 

we find that we are advancing just few inches a day u n t i l we get 

very close to the producing o i l well. 

Hence, with low velocity you would normally assume that you 

would be i n the streamlined flow, and your f r i c t i o n would be ap

proaching zero. Those values have been computed both for an 80 

acre spaced well and lf.0 acre spaced well with good characteristics 

here. We find that to be the case. Again, may I state that i t is 

one of the unsolved problems of industry, and I have some quotations 

in my bag that i f you would like for me to quote from I would be 

glad to do that, but i t is one that we w i l l be faced with for some 

time. I t ' s an educational problem. But our experience, so for t h , 

leads us to conclude that there Is no appreciable difference i n 

ultimate recovery on a I4.O and an 80 acre, I mean two i+O's or one 

80 acre t r a c t . 

Q Thank you. I believe that you have stated i n your t e s t i 

mony that i t is your belief that we have a gas cap i n the B i s t i Piaid? 
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A That i s correct. 

Q Would, you have any recommendation as to how those gas cap 

wells should be produced? 

A Yes. I think they should be permitted to produce at a 

rate commensurate with the o i l voidage f o r an o i l w e l l , incorporati 

the l i m i t i n g gas-oil r a t i o . 

Q Would i t be your thought that Lj.0 or even 80 acre gas well 

i n t h i s area would not be a commercial well? 

A Are you t a l k i n g about a gas well? 

Q Yes. 

A I t would be non-commercial, 

Q Do you think that more acreage should be dedicated to the 

gas well I n t h i s gas cap than an o i l well? 

A I do, 

Q Let's dwell a moment on the 80 acre u n i t which I believe 

you have requested. Am I correct i n my understanding that you have 

requested 80 acre units to run north and south the long ways, t o 

run north and south? A No, s i r . 

Q You have not requested that? A No. 

Q Do you have any opinion? 

A I would prefer that the counsel make a statement on t h a t . 

I believe he Is more acquainted with the d e t a i l s of the content of 

our application than I . 

Q You have made no recommendations as to where the wel l 

DEARNLEY - MEIER a ASSOCIATES 
INCORPORATED 

GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW MEXICO 
3-6691 5-9546 



I'll 

should ba located? 

A Yes, we have made a recommendation. I think I misunder

stood your question. Yes, I have made a recommendation. I stated 

that the l o c a t i o n of wells to be i n diagonal lj.O»s w i t h i n a Govern

mental 160 acre t r a c t and no closer than 330 feet from the lease 

l i n e s . There Is no statement whether tha t r a c t s would run north 

and south or east and west, but they can be f i t t e d i n l i k e a puzzl< 

l i k e l i t t l e squares or l i t t l e rectangles; the way some of the wells 

are spaced, we w i l l have to go north and south, and other ways eas 

and west. We have t r i e d to leave i t f l e x i b l e to the d i s c r e t i o n 

of the operator f o r more f l e x i b l e operation. 

Q I t I s your testimony that you could run them either way? 

A Yes. 

Q According to the situation? A Yes. 

MR. PORTER: Anyone else have a question of the witness? 

Mr. Cooley. 

By MR. COOLEY: 

CJ Mr. Brinkley, you t e s t i f i e d that you f e e l that the ultim, 

recovery w i l l be subs t a n t i a l l y the same on the 80 acre spacing, 

as i t would be with the two lj-0 acre wells? 

A Correct. 

CJ Under what specific conditions did you recommend lj.0 acre 

spacing? 

A I did not recommend ILO acre spacing. 

! t 
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Q I believe you, i n answer to counsel's question, stated 

on several occasions i n the past you have recommended i+O acre 

spacing. 

A I beg your pardon. That was on another f i e l d . As I 

further stated that each reservoir has to stand on i t s own merits, 

and the spacing and various other things are dependent on the pecul

i a r i t i e s of that reservoir. 

Q That's what I am getting at, what are the specific condi

tions that make i t possible or impossible, advisable or inadvlsablf 

to space ILO or 80, i n your opinion? 

A Well, we had more sand. 

Q Thicker sand? 

A Yes. One hundred feet of sand possibly. 

Q That has no bearing on drainage, but economics? 

A Exactly. 

Q What is another one? 

A That would be the important thing, the o i l i n place. Tho 

whole thing could be summed up as to the o i l i n place and recoverable 

o i l , i f we had sufficient o i l to j u s t i f y a reasonable p r o f i t return 

to carry on exploitation and things l i k e that, why then of course 

we do that. 

Q, Then the simple underlying factor for the recommendation 

of 80 acres rather than lf.0 Is the economic factor? 

A Yes, that i s r i g h t . 
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Q You f e e l I t i s not economical to d r i l l Ij.0 acre wells 

throughout the f i e l d ? 

A Under a competitive s i t u a t i o n i t i s hardly economical on 

the 80, on the average conditions. 

Q Would i t be so, I think you continued to use the term 

throughout t h i s hearing, competitive conditions? 

A Yes. 

Q That does not take i n t o consideration fieldwide u n i t i z a t : 

and secondary recovery pr o j e c t , does i t ? 

A That i s correct. 

Q And i s i t not contemplated by your company and the major 

companies and possibly a l l the people i n t h i s pool, f o r t h i s pool 

to be operated e f f e c t i v e l y , there w i l l have to be secondary recove: 

A That i s r i g h t . The salvation of the pool w i l l be througl 

the secondary means, pressure maintenance with u n i t i z a t i o n . 

Q Assuming we achieve t h i s salvation, would i t then be 

economical to develop the wells on lj.0 acre spacing? 

A No, s i r . I t might be economical, but — 

Q (In t e r r u p t i n g ) You wouldn't make as much money? 

A You wouldn't make as much money and I t wouldn't be prud« 

operations to spend twice as much money to gain the p r o f i t . What 

I am gett i n g at i s unnecessary wells are a waste. We can accompli 

the same thing on wider spacing. 

Q Now, when a w e l l i s d r i l l e d i n t o a reservoir l i k e t h i s , 

.on 
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i s n ' t there immediately a low pressure area created which causes tM\e 

o i l to drain toward the w e l l bore and get your production? 

A When i t i s produced, that i s correct. 

Q I s not t h i s pressure a gradiation back o f f i n t o the reser

vo i r back o f f i n t o a point where the pressure i s that of the or i g i n 

a l reservoir pressure? 

A The gradiation phenomenon? 

Q I t i s not a sharp drop, i t i s gradiation throughout on tH!< 

reservoir? A That i s correct. 

Q While you might have a thousand pounds, what was the i n i 

t i a l pressure of t h i s reservoir? 

A Probably of the order of 1500. 

Q When a we l l i s immediately d r i l l e d , what does i t drop to' 

A As i t i s produced, the pressure w i l l drop. 

Q What does i t drop, say w i t h i n a week, to make i t produce' 

A I can't give you the precise answer. 

Q, Just a rough estimation, that i s to point out the gradiatjion 

f a c t o r . 

A I would j u s t guess, produce a week might get f i v e pounds 

drop, ten pounds drop, j u s t a guess. 

Q This drop w i l l be a gradiation down through the reservoir}' 

A Correct. 

Q, As you go ahead producing, what do you think that d i f f erejn-

t i a l would be between the pressure r i g h t at the well head and out 
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away from the w e l l , you don't know, you don't believe one w e l l w i l l 

drain t h i s entire pool? 

A Given enough time, yes. 

Q I f you d r i l l a wel l r i g h t up i n the middle of the 25 mile 

l a t e r a l area, you think the pressure of t h i s w e l l would u l t i m a t e l y 

drop even though that i s the only w e l l the pressure would drop 

to abandonment pressure? 

A Yes, i t would u l t i m a t e l y drop t o abandonment pressure. 

Q Do you f e e l that the w e l l , when l t reaches the abandonment 

pressure, do you f e e l you can go out to the other ends of the pool 

and s t i l l d r i l l a producing o i l well? 

A We are getting i n t o a hypothetical condition. 

Q Well, l e t ' s answer i t then. 

A Given s u f f i c i e n t time, i t might take a century, the wel l 

would drain the reservoir. 

Q, But t h i s pressure gradiation goes o f f to p r a c t i c a l l y o r i g 

i n a l reservoir pressure, would i t not? 

A The gradiation? 

Q, Prom abandonment at the w e l l head to o r i g i n a l w e l l head 

pressure at the extreme ends of the pool, 

A No, I can't say t h a t . You do get a pressure gradiation 

at the well bore. I t i s not a sharp drop. 

CJ When you abandoned your 80 acre w e l l , don't you f e e l that 

the pressures out at the periphery at the edge w i l l be something 
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i n excess of abandonment pressure? A No. 

Q At what point i n the development of this well does the 

pressure level off instead of grade off? 

A You are kind of losing me. 

Q You d r i l l e d a well and you had the pressure gradiatfcn? 

A Yes. 

Q Low at the well head and high away from i t ? 

A Yes. 

Q At some place i n your test, instead of grading off to a 

higher pressure, somewhere away from the well, i t levels off i t is 

abandonment pressure through the pool? 

A No, you always have that, you just don»t have sufficient 

pressure d i f f e r e n t i a l to produce the production of o i l i n economic 

quantities. 

Q At the outer perimeter of your drainage area of your 80-

acre well, you w i l l have somewhat higher pressure than your 

A (Interrupting) That i s correct. 

Q Would there not be a larger perimeter of this well i f i t 

were d r i l l e d on lj.0 instead of 80 since you have a shorter radius or 

your l+O acre drainage, i t would just be half would i t not? 

A No, on the contrary, you could have less o i l remaining 03 

80 acre spacing than on lj.0. 

Q Let me ask my question again, see i f you s t i l l want to 

answer i t the same way. This i s s t i l l a gradiation? 

. 
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A Yes. 

Q I t i s lower and i t ' s going out away from the wel l? 

A Yes. 

Q I f i t has to d ra in roughly 2,000 fee t or more? 

A A thousand some. 

Q Twenty-two hundred feet? A For an 80 acre? 

Q. Yes. A 1,070 f e e t . 

Q Draining to the other end. I f i t drains 1,070 f e e t at 

the 1,070 f o o t the pressure would be higher than i t would at the 

500 foot? A Yes. 

Q With I4.O acre w e l l s , the outermost boundary of the drainag* 

areawould be the £00 foot? 

A No, i t would be 7$0 f e e t . 

Q 750 fee t? A Yes. 

Q Nonetheless, i t would be higher? 

A Yes. 

Q On the 80 than the lf.0? 

A Yes. 

Q, You would get more recovery on J+0 acres than 80? 

A No. 

Q Would you care to explain i n reference to your Exh ib i t 

No. 12, i t seems t o be another enigma, maybe you can solve t h i s on 

f o r me. I bel ieve you t e s t i f i e d tha t the No. IL and No. 6 w e l l s , 

these are r e f e r r ed to as wells ou t l ined i n red, and you r e fe r r ed t 
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them as your interference wells? A Yes. 

Q Your 6 and If. wells are i n what you referred to as in the 

superior sand? A Yes. 

Q The ii and 6 were produced intermittently or just once? 

A Each of them produced roughly a thousand barrels some tii(ie 

during that year period. 

Q And neither the C-l8 nor the C-2 was produced at any tim$' 

A That is correct. 

Q Can you t e l l me why the C-l8 and C-2, which are in the 

inf e r i o r sand, I believe you testified? 

A That's r i g h t . 

Q, Were less permeable and less porous, why did they get mô *e 

pressure drop than the lj.? 

A They had more interference. 

Q, Was i t a time period? 

A No, they had more interference. 

Q Isn't that another enigma that an area with less permeabil

i t y and less porosity would show more interference than i t would i n 

an area of high permeability and high porosity? 

A Interference can be any magnitude, I t ' s a matter of degree, 

A l l I can say is that they suffered more interference. 

Q, Wouldn't l t lo g i c a l l y be the other way, that i n the good 

permeability and good porosity you would get a bigger draw down? 

A Not at a l l . No. Not at a l l , just the reverse of what ybu ar 
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t h i n k i n g . 

Q Well, I could be very w e l l mistaken, i t would seem to me 

that the draw down would be greater i n t h i s high permeability area, 

A Ho. For the same quantity of o i l i t would be opposite t o 

what you say. 

(Discussion o f f the record.) 

MR. PORTER: Let's go back on the record. Mr. Oooley. 

Q I believe you t e s t i f i e d i n answer to a question on cross 

examination a short while ago, that your recommendation, or the 

a d v i s a b i l i t y of 80 acre spacing i n t h i s pool, would be d i r e c t l y 

dependent on the i n j e c t i v i t y of your i n j e c t i o n wells i n t h i s pool? 

A Yes, the i n j e c t i o n w e l l would have to q u a l i f y f o r the 

wider spacing. 

Q Are you prepared to state un q u a l i f i e d l y at t h i s time tha 

the i n j e c t i v i t y of the wells i n the Bisti-Lower Gallup O i l Pool ar 

adaptable to 80 acre spacing? A Yes, they are, 

MR. COOLEY: That's a l l . 

MR. SULLIVAN: Mr. Chairman, my name i s Sullivan, represent 

ing B r i t i s h American O i l Producing Company. 

By MR. SULLIVAN: 

Q Mr. Cooley was questioning you a moment ago with regard |bo 

the reasons why the two wells i n what you have referred to as the 

i n f e r i o r sand area, did not have as great a pressure dropas the 

two wells i n the superior sand area? 
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A You have them reversed. 

Q Very w e l l . Would a simple explanation of that be the f a c t 

that the wells i n the area of the i n f e r i o r sand simply had lesser 

area from which to rebuild the pressure while shutin? 

A You can't give, i n my opinion, you can't give a simple ex

planation l i k e that because what we measure i s the compounding 

effects of not only reservoir depletion, but interference from o f f s e t 

wells which we cannot precisely define. A l l we measure i s the com

posite e f f e c t . 

Q I thought perhaps there might be a simple or elementary 

answer to t h i s enigma. I was puzzled also during Mr. Seth's cross 

examination of you, Mr. Brinkley, about t h i s f a c t or. With regard 

to the quantity of LPG products necessary to carry out a successful 

flood program -- A Yes. 

Q, Assume that your p i l o t program there proves to be success

f u l to a practicable degree. A Yes. 

Q, Assume that the we l l spacing i n the f i e l d stays on an 80 

acre basis, would you not be able t o carry out your missible slug 

program with about the same quantity of LPG products on an 80 acre 

spacing that would be required i f the f i e l d were developed on 1+0 

acre spacing? 

A Comparing an 80 t r a c t with two i}.0 acre tracts? 

Q Yes. A Correct. 

Q Then, i n other words, w i t h an 80 acre spacing as compared 
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w i t h Ij-O acre spacing, at least you would make a greater or more 

e f f i c i e n t use of your LPG products i n sweeping through the f i e l d ? 

A Precisely. 

MR. PORTER: Anyone else have a question of the witness? 

The witness may be excused. 

(Witness excused.) 

I believe i t ' s apparent that t h i s case w i l l not be conclude* 

today at least during daylight hours. There are some parties who 

entered an appearance t h i s morning who have indicated that they 

cannot be here beyond today and would l i k e t o make a statement, so 

we w i l l entertain those statements at t h i s time, and i f you have a 

copy of the statement w r i t t e n out, 1 would appreciate i t i f you 

would leave i t with the reporter. 

MR. MALONE: I thought maybe i n view of the time, i f we 

might not be able to f i l e w r i t t e n statements, say w i t h i n a ten-

day period. 

MR. PORTER: I n l i e u of the oral statements, the w r i t t e n 

statements from the interested p a r t i e s w i l l be acceptable w i t h i n a 

period of ten days. 

MR. MALONE: May 1 be certain that Gulf's Exhibit 1 i s 

admitted i n evidence? I t was i d e n t i f i e d but not offered. 

MR. PORTER: Without objection, Gulf's Exhibit No. 1 

w i l l be received. 

(Discussion o f f the record.) 
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MRo PORTER: Will the next witness come forward, whoever 

that may be? Is that a l l of your witnesses? 

MR. ERREBO: That concludes the applicant's case. 

MR. BtJSHNELL: Did I understand correctly the conclusion 

of this discussion that statements may be mailed i n and that those 

statements w i l l be incorporated In th i s record? 

MR. PORTER: They w i l l be put In the record, yes, s i r , wljth-

in ten days. 

MR. SETH: We are prepared to proceed, i f the Commission 

would l i k e . I was just hesitating, I thought some of the other 

people would l i k e to put on some other witnesses. 

MR. PORTER: Before proceeding with any further testimony^ 

I would l i k e to make a brief announcement. This hearing w i l l not 

continue i n this auditorium i n the morning. We have arranged to 

meet i n the Highway Commission Building on Cerrillos Road. We w i l l 

take about a five minute break. 

(Recess.) 

MR. PORTER: The meeting w i l l come to order. Mr. Seth, 

w i l l you proceed with your f i r s t witness, please? 

DONALD R. LINDSAY 

called.as a witness, having been f i r s t duly sworn, t e s t i f i e d as 

follows: 

DIRECT EXAMINATION 

By MR. SETH: 
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Q Would you state your name, please? 

A Donald R. Lindsay. 

Q Were you sworn earlier during the course of this hearing' 

A Yes, I was. 

Q Would you state "briefly your educational qualifications, 

your experience? 

A I received the degree of Bachelor of Science and Mechaniqal 

Engineer from Stanford University i n 191+8, and degree of Master 

of Arts i n Geology from the University of California at Los Angeles 

in 1952. 

Q, What has been your experience and by whom have you been 

employeed? 

A I have been employed by Shell Oil Company for the past si 

years i n the capacity of exploitation engineer. 

Q Have you made a study and are you familiar with the geology 

i n the B i s t i Pool? A Yes, I am. 

MR. SETH: May he t e s t i f y as a geologist? 

MR. PORTER: He may. His qualifications are accepted. 

Q Now, have you made a structure contour map of the B i s t i 

Field? 

A I have. That i s Exhibit No. 1. 

Q Would you point i t out, please? 

A Yes. 

Q Would you please state to the Commission what i t shows, 
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Mr. Lindsay? 

A This i s a structure contour map on the top of the Gallup 

formation. The map includes the western two-thirds of Range 11 

West, Township 25 North, and the eastern f i v e - s i x t h s of Range 12 

West, Township 25 North, San Juan County, New Mexico. This i s a 

po r t i o n of the B i s t i Field and i s located about i n the central 

part of the f i e l d . The map shows the property lines w i t h i n t h i s 

area and the locations of the wells which have been d r i l l e d 

w i t h i n the boundaries of the map. 

Contours which have been drawn with respect to sea l e v e l at 

a contour i n t e r v a l of twenty foot show a north e r l y dip of about 

eighty feet to the mile. This map has been submitted at t h i s time 

p r i m a r i l y to show the geographical locations of some forthcoming 

e x h i b i t s . We have indicated with red arrows Shell Carson No. 1 an 

Shell Carson 33-21}., which are located i n Section 21}., Range 12 

West, Township 25 North. These wells were cored through the pro

ductive portion of the Gallup formation, and on t h i s map we also 

show the lines of Section A-B, C-D and E-F which w i l l be referred 

to l a t e r I n the testimony. 

Q Now, would you proceed t o your next e x h i b i t , you have a 

stratigraphic section, do you not? A Yes. 

Q We'll r e f e r to t h i s as Exhibit No. 2. 

A Yes. 

Q Was t h i s prepared under your supervision and direction? 
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A Yes, i t was. 

Q, Would you please describe what i t shows? 

A This section i l l u s t r a t e s the subsurface data which we 

obtained from Shell Carson Ho. 1 and Shell Carson 33— 21+, which wer< 

cored through the Gallup formation. The wells are located about 

2950 feet apart, s l i g h t l y more than a half mile, and are shown at 

a ve r t i c a l scale of four feet to the inch. They are hung on a 

datum of electric log marker GC which occurs at the top of the 

uppermost o i l productive sand i n the f i e l d . 

Q, The following information i s provided for each well: The 

self potential and r e s i s t i v i t y curves have been traced from the 

electric log. We show with heavy black lines the interval i n 

each well which exhibits microlog separation. Porosity values 

are shown with open circles and have been connected with lines to 

show a porosity p r o f i l e for each well. The porosity scale on the 

chart i s zero to f i f t e e n percent, and those values which are more 

than ten percent have been shaded with green. 

We show permeability values with solid circles, which have 

also been connected i n this case to show a permeability p r o f i l e 

for each well, and the scale for permeability i s a logarithmic 

scale from one-tenth of a millidarcy or less to a hundred m i l l i 

darcies, and we have shaded each portion of each well showing more 

than one millidarcy i n red. 

The chart shows correlation lines between the wells which 
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connect c o r r e l a t i v e e l e c t r i c log markers I n the two well s . 

These markers are i d e n t i f i e d as used by Shell, from top to bottom, 

GC, GD, GE, GP and GG. Two i n t e r v a l s contain the majority of 

permeable sands which supply most of the production from the f i e l d . 

The upper one i s between marker GC and GD, and I ' l l r e f e r to t h a t 

as the GC sand. This i s the same i n t e r v a l as was discussed by 

Sunray witnesses as the best sand, the one that was referred to as 

essen t i a l l y a sand bar deposit. 

The lower sands are between marker GD and GE and I will refe|r 

to this interval as the GD sands. This chart represents the dif

ferences in the location of permeable sands in various wells in the 

field. For example, in Shell Carson Unit No. 1, the GC sands ex

hibit very favorable reservoir characteristics. There Is consider

able microlog pay permeables ranging up to one hundred millidarcieslj 

and the porosities are generally of ten to fifteen range. In the 

GD interval there is virtually no sand, the section appears to be 

almost entirely at this time impermeable silt zone. 

Carson 33-2L^, the converse i s tr u e . The GC i n t e r v a l has a l 

most e n t i r e l y s i l t e d out, there i s only a short i n t e r v a l showing 

microlog separation. On the other hand, the GD sands i n t h i s 

well possess favorable reservoir characteristics inasmuch as they 

have permeability characteristics which range up to over a hundred 

m i l l i d a r c i e s , and have about ten feet of net microlog pay. This 

section, I thin k , i l l u s t r a t e s the fact that sands i n the Gallup 
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formation are not continuous and that permeability sands w i t h i n 

the Gallup occur at d i f f e r e n t stratigraphic positions i n d i f f e r e n t 

wells i n the f i e l d n 

Q Now, would you t e l l the Commission the source of the data 

that appears on t h i s Exhibit No. 2? 

A This chart contains data which were obtained from e l e c t r i c 

logs, micrologs and core information, core analysis. 

Q. Now, would you say that the v a r i a t i o n i n permeability i n 

each of those sections i s great or i s i n small or how would you 

care to describe I t ? 

A I would say that these sands i n the Gallup formation i n 

B i s t i Field are characterized by a very wide range of porosity and 

permeability values. 

Q You would say then that they were greater than you would 

o r d i n a r i l y expect i n a sand reservoir or that are usually encountered 

i n a sand reservoir? 

A They are greater than any I have seen i n sand reservoirs 

p r i o r to t h i s . 

Q Now, does t h i s section also represent the wide v a r i a t i o n 

from w e l l to well? What i s the distance between those two wells? 

A The distance i s a l i t t l e over a h a l f a mile. 

Q What other conclusion do you draw from Exhibit No. 2, 

i f any? 

A I would say that the petrophysical data and the core 
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analysis data that we have from these wells indicates a considerable 

amount of discontinuity i n the permeable sands between these 

wells. The sands which show microlog pay are separated by inter

vals of very dense s i l t stone and t i g h t l y cemented sandstone, which 

I would say would be impermeable to the passage of o i l . 

Q This section, would you say this i s consistent with or 

confirms the microlog surveys which you have used and w i l l use i n 

the subsequent exhibits? 

A I think that t h i s section Illustrates a remarkable cor

respondence between microlog pay and porosity and permeability 

values. This i s i n each case where we have core data available 

where we have microlog separation, we also have correspondingly 

high values of porosity and permeability, and where we do not have 

microlog separation i n other portions of the well, we have f a i r l y 

consistently low values of porosity and permeability. 

Q Would you explain, please, what is microlog separation ard 

how useful i s the data obtained? 

A Well, the microlog i s an instrument for detecting the 

presence of mud cake i n the well bore and that is produced 

when the l i q u i d portions, the l i q u i d phase of the d r i l l i n g f l u i d 

f i l t e r s into the formation and deposits a mud cake. I t is thus an 

indication of permeable sand and also a porous sand. 

Q, Do you consider i t a good or reliable indication? 

A I think i t i s a very reliable source of information i n tbe 
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B i s t i Field, and I believe that most of the operators i n the B i s t i 

Field evaluate i t because v i r t u a l l y a l l the operators i n the B i s t i 

Field run micrologs i n their wells. 

Q Could you say whether or not these two wells are pretty 

much typical of what you find i n the f i e l d as far as a unit? 

A I would say that no one well i s typical of what you find 

In the B i s t i Field because there are such extreme variations from 

well to well* However, I think that these wells are f a i r l y rep

resentative of what you would find i n an average well. 

Q Now, have you prepared an isopach map from the data you 

collected? Would you point out again on your contour map the 

location of the stratigraphic section again? 

A The stratigraphic section shows these two wells, Carson 

No. 1 and 33-21+. 

Q, Go ahead with the isopach. 

A Exhibit No. 3 is an isopach map of the net microlog pay 

in the B i s t i Field. That is the portion of the B i s t i Field which 

is included by the map, and the Exhibit 3 includes the same area 

as is covered by Exhibit No. 1. The map il l u s t r a t e s the d i s t r i 

bution of net microlog pay i n the Gallup sands by the use of Isopa 

lines drawn to an isopach interval of fi v e feet. 

Q What do you mean by that, what i s an isopach interval of 

five feet? 

A Isopach line connects points of equal thickness of net 

Jh 
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microlog pay. For example, a closed curved line labelled 20 feet 

situated i n Section 20 of Range 11 West, Township 25 North, means 

that every point on that line represents a location where approxim

ately twenty feet of net microlog pay would be encountered i n a 

well, and since the values decreased away from that, this implies 

that a well within the closed line would probably encounter more 

than twenty feet of net pay. 

Q When you say twenty feet, referring back to Exhibit 2, 

would that be the t o t a l of the black, what you labeled there i n 

black? A Yes, i t would. 

Q, Regardless of where i t occurs vertically? 

A The map does not represent one large continuous sand bodj, 

but i t is actually a composite map of the sum totals of many 

streaks of thinner pay. 

For example, i n Carson 33-21}., there are Intervals of 5 feet 

3 feet and 1 foot and half a foot, another half a foot, which adds 

up to 10 feet of net microlog pay, and those several intervals are 

combined, that gives you the 10 foot isopach value on the map. 

Q That means just the t o t a l at that point, there could be £ 

large number of stringers, i s that correct? 

A That's righ t . Actually the map i l l u s t r a t e s that there â ?e 

considerable variations i n net microlog pay thickness through the 

f i e l d . For example, In the upper portion of Section 16 In Range l£ 

West, 25 North, there Is a region of twenty feet of net microlog 

D E A R N L E Y - M E I E R a A S S O C I A T E S 
I N C O R P O R A T E D 

G E N E R A L L A W R E P O R T E R S 
A L B U Q U E R Q U E . N E W M E X I C O 

3 - 6 6 9 1 5 - 9 5 4 6 



161 

pay and l9ss than h a l f a mile there i s a region of f i v e feet which 

to me i l l u s t r a t e s a very rapid change i n the sedimentary character

i s t i c s from one region to the other. 

Q Do you have any further comments on the isopach Exhibit I 

A Not now. 

Q Would you go ahead to your cross eections, please? 

A We have constructed two sections which were selected i n 3 

r e l a t i v e l y densely d r i l l e d area, Section AB, which i s Exhibit 

No. I4-, which i s located i n Sections 10, 15, and 16, Range 12 West 

and Township 25 North. The we l l shown on t h i s section are from 

southwest to northeast El Paso Kelley State 8. State 3, Shell 

Government 12-15, Shell Government 21-15, Shell Government 3J+-10 

and Shell Government L1.3—10: The wells are ranged v e r t i c a l l y with 

respect to sea l e v e l as a datum and are shown at proper r e l a t i v e 

horizontal positions according to the scale of the section, and th( 

wells are an average of about 1800 feet apart. 

Again we have shown w i t h c o r r e l a t i o n l i n e s , the cor r e l a t i v e 

e l e c t r i c markers from w e l l to we l l as we did on Exhibit No. 2. 

We have made schematic and i n t e r p r e t i v e correlations of net micro-

log pay from w e l l to w e l l . 

We have indicated these i n t e r v a l s i n green on each section. 

These correlations indicate the changes from well to well i n the 

stratigraphic l o c a t i o n of the i n t e r v a l , showing microlog pay. 

In other words, they show that the permeability sands, the most 

? 
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permeable sands i n the B i s t i Field are i r r e g u l a r and discontinuous. 

For sample, i n Shell Government 3H>10 the GC sand has a considerably 

microlog pay thickness which r a p i d l y pinches out to the southwest, 

and i s gone by the time Shell Government 12-15 i s reached. This 

well exhibits no microlog pay i n the GC sand. 

Continuing i n a southwesterly d i r e c t i o n , El Paso Kelley Statjs 

3 does have some microlog pay i n i t , and t h i s I i n t e r p r e t as a 

dis c o n t i n u i t y in'jthe permeable sand i n the GC i n t e r v a l i n t h i s 

p o r t i o n of the f i e l d . The degree of di s c o n t i n u i t y of these sands 

f a i r l y well controled, suggests t o me that there i s probably 

a much greater degree of di s c o n t i n u i t y and l e n t i c u l a r i t y of sands 

and permeable sands than we can possible know about. 

These correlations have been made i n as simple and continuo4s 

a manner as possible, and probably denser well control would re

veal a much greater degree of d i s c o n t i n u i t y and l e n t i c u l a r i t y that 

can now be demonstrated. 

Q You consider that a reasonable i n t e r p r e t a t i o n of the dat^' 

A I would consider i t a reasonable i n t e r p r e t a t i o n of the 

data available, 

Q Of course, between wells, where i t Is noncontinuous, tho^e 

could be terminated, but you don't know where they terminate? 

A We don't know exactly where they terminate. No one know;! 

tha t . 

Q, There could be c e r t a i n l y some v a r i a t i o n from what you hajre 
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-

shown there? 

A Yes, there could be, but 1 think that i t i s correct i n 

p r i n c i p l e . This also, I thin k , i s suggestiye of the fact there 

may be other permeable sand streaks ex i s t i n g between the wells 

which are on t h i s p a r t i c u l a r section, which are not penetrated by 

any w e l l . For example, i n the GE sands i n Shell Government 12-15, 

there i s good microlog development i n the GE sands which i s not 

present i n ei t h e r El Paso Skelley State C or Shell Government 

2315 to the southwest and northeast. I t seems to me very l i k e l y 

that had by chance these wells been spaced at the alternate posi

tions at which they are, t h i s sand may have been missed completely) 

or i t may just have been penetrated on the edge. At least i t may 

have been inadequately penetrated by these wells. 

Q Then i t ' s possible then f o r wells on r e l a t i v e l y wide 

spacing to miss these stringers e n t i r e l y , i s that correct? 

A I believe that i s t r u e . 

Q Are the chances of encountering them greater by reason 

of a number of wells than are d r i l l e d ? 

A Yes, they are greater. I n c i d e n t l y , I would l i k e t o say 

also that i t i s not to be in f e r r e d from these sections that we b e l i 

that the only production from the f i e l d i s from these permeable 

streaks of sand and, contrary, we know that we obtain some product! 

from the remainder of the sands where they are o i l saturated, but 

that the permeability i s so low i n these sands that we f e e l that 

eve 
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wells completed i n those sands without microlog pay alone would be 

very poor producers. I n attempting to define the l i m i t s of the f i e 

we completed Shell Carson No. 2 i n Section 25, which did not 

exhibit any microlog pay at a l l . Although i t did have, according 

to the e l e c t r i c l o g , some SP development, and therefore i t did con

t a i n a sandy i n t e r v a l that w e l l was completed f o r only an allowable 

of 21 barrels a day and has declined from t h a t . 

Q On your Exhibit No. ij. you have shown perforations, have 

you not, i n addition t o the microlog? 

A Yes, I did. That i l l u s t r a t e s , 1 t h i n k , the perforated 

i n t e r v a l does not show microlog pay because we have obtained 

"enough o i l from the i n t e r v a l s . 

Q Now, Exhibit k i s the cross section across the narrow 

dimension of the f i e l d , i s that r i g h t ? 

A Exhibit Ij. i s a southwest northeast cross section which i ; 

across the main trend of the Gallup sand. 

Q, Do you have another cross section l o n g i t u d i n a l l y ? 

A Yes, Exhibit No. 5. 

MR. PORTER: The hearing w i l l be recessed u n t i l tomorrow 

morning at nine o'clock when we w i l l reconvene i n the Auditorium o: 

the State Highway Commission Building on C e r r i l l o s Road. 

Mr. Seth, could you have your exhibits posted there at nine 

o 'clock? 

MR. SETH: Yes. 

I d , 

s 
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(Ifhantipos, tha hmxtm **• ncaasad until ftOO A* M»» #a 

Friday, Sapteaabar 20# I f } 

x x x x x x x x x x x 

(Wfaaraupoa, or* ?rl4*y # -Saptiiifear 20 g 1957» tha hssrl&s m i 

continual la tha Auditories ths Stata Midway CesMlsslon t*zil&» 

Ing OB Carrillos Eoftd ia H&afca F©§ £s* Kas&ea* 

ME. PQSfSti Tha wwting will aeoa te ordar, plaaa*. 1 

weuld like te SABa-ussa that t&* cisfwuor bas said h« will fea a litt: 

late account of m § previous sasa&tnsst** He will ba hara latai 

in tho momim$. We will €«sa 1308. i4r. $#th# would you aon« 

titiua with ymxt witness* plattss? 

I W .it, JHMMflr 

callad as a witness, %®«%t£%m& farther aa follows! 

sy ^ t spin 

Q Mr. Lindsayt wfcsa na aeaseXuaatf yestsnay, you feat testifies 

eaaeeraiag tha areas section a^ifeil 4, 1 feslieve* Would yo» Rim* 

going 'op to tli® exhibits, plaaa*, sag initiate aipis when lasfeiMt 

4 is losated, th© ansa seetlai&, laehlbit 4 OK your <?«>»t©ur than' 

A isxhifeit Ke. 4 i s ansa saaties AE which ia locates* 

portions of Section io, 15, 14 4a Hangs I t Wast asi rownahip 25 

JJortfe. I t has fcaen ir* m southwest* aortheast direction, aaa 

thenfcre is across tha tna4 of tba SSIH!*» 

.S 

• 

• 
Q feow, do yum haara a a*&tig% l#fk|£tuaXatt! saellaji UinHi^; a 
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portion of the field? — 

k Tea* Sxhlbit So* 5 is & loagitiidinal section CS which is 

located ia portions of Ssations 9, 15 and 16 in flange 12 West, 
Township 25 Worth. 

Q Would you point i t out an there a© wa can sea where i t is? 

A C Indicating.} 

Q Okay, 

A Thia longitudinal aactiofi includes tha following walla, 

Amerada Joan Iftiita 2, Ai&e»4& <f©a» White 1, Phillips Mayre Ss-5, 

-a Psse Kelly Stat® 1, Shall Ooiraimaat 12-15 and Shall Govsrment 

23-15. This section has be-aia constructed similarly to tbe cross 

section. AE. tha following itiforaatlon la provided for each wall, 

a tracing of the SF and resistivity curves on tha electric log, 

tha interval showing sierolos pay has been ahown with a heavy black 

line and perforations and completion data are shown where applies** 

&ble. Similarly to section ABP I fe&¥« «ade eorralstions of olerole.£ 

pay intsrvals froa well to- wall* Again, we find that the par* 

Bsabla sands as indicated by tha aderelog occur at different 

stratigraphic positions ia different wells. In comparing tha l©ngi•«• 

ttidinal section with the cross section we can see that the sand© 

ar© somewhat mor® persistant dmm the GaJLlttp sand aa coshered with 

across i t , but again we find that th© sands occur in diseei&imious 

streaks. 

that is the penaeable sands, for sar&sipie, in th® left four weUis 

tha aaada are well developed, the OC mM& are well developed, and 
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plmh out turns* the muUmmt mA are m& pmmm% tit then 

(^wzmmt 1&»1$ its saftlslsttt fNijtiseaMlity to oJEfalMt sisrolog 

•sptttMlon, tasA that they again rests** to the southeast appaariisg 

Is OowtBtat 23*15* mmO® in&sftte an opposite trend in 

that they art well d«rr«l«p#d ao a. series pattejssj&u mm&& in 

tha southeastern part, ef tha sestiea «M grMmlly pinch out* p"*df 

ing lataraliy Into ailt t%ona« «a& tightly sesMMtsd sand utoaaa 

tfMsrd tha iH»*lMttt% «ad appfuwilf fcagift te reeuns deiral&piaat m 

tha nortlweetera aad of to actios in asjsood* 4mm «Mt## 2. 

H Tm ml®r®& thia iMilMt $ la §rean ©n taa feasts of tho 

sderclog saparstifta, ia that- m&mM 

A That ia oonraet* I hare s3»ow&. im green awly ti*s«e f«rtii^is 

,.f ths auction which I interpret to ba f«raaahla sands, psfttsafcls 

encash to eashifelt aieroiog i^pamtion, again this aaetion ia nbt 

ooant to iaply that tha j m i M « - of tha Gallup sands asre a»t oil* 

l-earing* md i t #o#a act Sjaply t&at they aare aat pre&uatiire of oi. 

certainly wa hewa aean that wo do get assm prc4ue&iott &oa thatst 

and th@rafo.rm wa psrfoi**** tha 3tllup whartirar thay are c i l* 

bia^rliî  and wfc«rsv*r they gte©w I i w i ^ w i l on tha electric lo^» 

1 think that we earn as-pact these tighter sanda to eontrlbafcs 

production thra*gftos& tha l i f t of ths field matsly thread sdgrev* 

tiiitt yf oil flow* those taads tha sxljsesfit paraaaMa sends 

a«4 thence through- those acripermeable paths to ths wall h^ra* 

thawftfVwa f acia.«l»iKUt fteas fchio tfrpfc. ^jt@ s f f l d e o f e 

16? 
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gmmm 9? khia field will dsyeud m %tw M&mm*&® fmmtm*lmi wA 
€«¥ml@ «̂E4'l &f tha aof* poinifMi i ta i i . 

Q mdah tn*%ln ymtr 3$&nlo&, s&are walla would ba psHpfearehl > 

mther thaa f«warf 

4 1 would aay that th* -aarw walls ws dril l im this field 

ths mom of these &aWEâ l&*ous sanda ws will dratm* 1 feel <pdte 

certain ia ay opiate wells on acre »p&©iag will E&SS a good 

deal of the pexsMabls sewd* ia the field, said that walla *s wftleh 

eiae#r spacing, I would say that m&X» an oos acre spacing #r swan 

tar. walls to m mm mvM st i l l aresably miss soma ef th® ssttller 

natid stri^^rs« 

% nm, SsshiMt 5, as sad&bit 4# you hmm colored it m the 

basis of a rssreaable labo*?rstMta&, mm fm m%$ that*s geramUy 

acespted by geale^stw? 

A As I se*£ieaed eariier, I thisfe that ths ml®tdl®g is a 

affective tool for dstestlsig permeable aancis in thsaa walls wham 

we don»t have core data* 1 %MMi i f you will rtw your little eye> 

up and 4©wn th#a# walla shcmn m sattdUt 2, that at least jm mm*t 

help but be isjpwsssd toy the &*3**<al ©ore of eierolof pay with 

intervals showing high porealty aad hi# pefMsablllty. 

Q I wa« tMsteis# tsiss tM« first nterelsg section In 

shell Govemasa* 23*15* yoit eca<srsd that and it ia finally pl&fthed 

r>yt before reaching 12-15* A that la correct • 

%—In ysw sslnlga is tiaafe & vmmxkibXm delineation ®i that 
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&£UlltAoi3 there? 

A I tains, m* te be esaelssesit I me mt able to show sdere-

lo& pay through 3b*U Cm̂ mmwmm 12*15 the 0C 9mm bmmmm 

Umm le tsierolag asflMSe*io» t&sr*# 

£ M H M i « 23M.5, tsw* la «e wa sjsftsss that i t 

stopped aosawhar© in iNrtwsasju Sow, ewftly wher« wa de«*t 

do wel 

A «©» that ia ass interpretive ptttfelesu 

Sl Ion mm the apaaieast** tt&ibit* aa far aa tha srcmcs 

aeotion ^m&rmd the lowtir saiida, raoaa exhibits s^tettlly absnr 

»o8se discontinuity alao? 

l Tea* Oa asjattaatlsa ef toe lisi^udisaal awetlsn, 1 

noticed that in tha lowar aa&da which we referred to aa th® C£ 

aaads, there were aUaaontljmifeiea *f#«w»t oa that •sstlett "wfcdds X 

did not hear brought out ia 

q &ow» wsuld fm expect is thia I^i tudi iml section fsar th 

stringer* to be l#a«er than you wmM in ladrfMt ISo. 4* wfel«s i i & 

?mm the s*etlen, md i f that i« tha ease, woald *** «-q^«la why 

that occws? 

k 1 would ejq êst taa pmwmMM esmd* to ba sere eoatlmioua 

asyt laager ia the lst^twg&ssl section than 1 wmOd is ths area* 

ecotiois siisaa the lo^ttMiiftal t**©ti«H la drawn parallel with 

tha 4 o f # a i t i « m .grain af tfce CHOlsp sand in tne) Bisti field* 
T .1^ j%f*t*̂ ift %ft;f_h gjgtaay af the ^i'flt* t^at waffle hratagjjht otat 

•sm. 

a* 
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m la Um t$mlv:%lmX te^iaseay of & prw 

sand is a sand bar type dqaoalt tisi#& was deposited to fairly 

shallow water, and that tfc* saiada are best developed ia tha vleiaiiy 

of the ©ore the aastiwl pnr% <#f tha ami that they plash su$ 

away from tne bar la bstfc dlres&istis* 

Q fall as a l l t t ls bit mm about this deposition, w&# it $4 

a bsash or howl 

A ft ballsve that %tm QaMMp atmis wmre deposited as an offf 

share sand bar, probably in wary shallow watsr vory pc*sslbly# in 

fast, vary probably during aoat of its dqaasltisn* X would say 

that the sand bar was within wwrw base and therefore sui^er^ eaa» 

sldsrabl* dlstarbang© by ths astian af w»va» whiia tba ssrfiSMWits 

wars being deposited* and that it issa probably dapeaited am a IMrfLy 

flat mm bottom with very low slops* 

Q Oo you have any other ©aMsfcs saiseejanixag Inhibits i or 5(1 

A X thiftk that for ths SKawjnt 1 hews said what 2 wasted 

to about thasu 

Q Bo you haw i««ss ftorfchar data en ttis detailed situation 

iu ths well ber**? A fas, I ee« 

3 Would you tall mm first a l l tt ls abeot tbe coring sad hot' 

you handled tha cores? 

A Mo havs isorad te dat* three isslla through the Gallup 

m s*&e*jpted to mm mmijmmmkf thrett&li ths |e?e&»sti.we pmr&im 

of tha Qnllup 
D E A R N L E Y - M E I E R St A S S O C I A T E S 

I N C O R P O R A T E D 
G E N E R A L L A W R E P O R T E R S 

A L B U Q U E R Q U E N E W M E X I C O 
3 - 6 6 9 1 5 - 9 5 4 6 



4km the Mddls n a pbLfoymph tfeaa* 
171 

SsBlelt 6 te a ffeotograpfc ef a aortloa ef tha eoi&iatious 

core takar* in Caraos I3~24* «ad ia ta* aahisit tna ear* es&sals 

trm th© death af 4#f 3 to 4fil» aad thl® portion of tha Oallun *an£ 

ia within the iwtrt&ativ* ii mm ia taia mil* 

cj could yon poist th* vail out &m tha sap and on ta* atratif 

graphie section? 

k Tim wall ia loeatsd in Ssetioa 24* Range ia Meat ia ?ee*** 

ahlp 25 Serth* taa perfciea* whteh are ahown on tha pfesio&vsh 

ia in 4̂ 93 te 4911* about in thara* 

Q rfhat la tha tntira photo&*ph %&mm that portion, 4o#a i)fc? 

A that ia #erraet» 

0, Do you o@;ti*id««* that fairly i^raaastaMva saotion af a 

oar* ted §f lh« weHs that w i wa>df 

A Yea# I do. 1 .hew* eaavained the #ar«s froa StoKm io* 1 a)ad 

Carson 3>~̂ 4 and im both of the*)*: ®«*r» I find gonditlotia sifciiiar 

thia thpetighaut th* Mlyp ia both wails* The eoras 1 fcMaii 

as&lbit vary typloalLy tba afes*««a of sjoosth, even bedding planajt 

and exhibit th* slatw&sd ^4imsfcary atntsture which are character* 

ietle of theas aaads* x<s a^ssat this ifê fcŝ raph I would life* te 

prodttoe cvre aaaplsa frow this latere*!* 

Q l m 9 do you have th*ss t&sr*? 

A I regret 2 4m*t imm sevwal g©pi#s of th*as« 

hlbita 7 and e 
D E A R N L E Y - M E I E R & A S S O C I A T E S 

I N C O R P O R A T E D 
G E N E R A L L A W R E P O R T E R S 

A L B U Q U E R Q U E N E W M E X I C O 
3 - 6 6 9 1 5 - 9 5 4 6 



in 

4#4 mxk 4909 la Carson i>#4» ami thalr p«*&tto«s ara MAWOTMWI 

by tha left r«4 arrays aa the ph^ep^i r«*?***lv*ly« ****** 

particular caw**** ateat -Aat «* taster!* ta ba a reffdt ef r*~ 

^rtog of tha a^awota ty aarija* oT£fcsi*3a» r#$$*ltS^ ia « r r 

irrae»2Ar pads awl tuba Immm of p*w**ale **nd» vales ar* clsaaJ 

aaacKriat^ with wary u m » sadSMsmtad sand stones* aad 

1 think axeapllfy taa Hsdtsd ooatiiaiitr of ths pansstbiUty i * 

th*** aaaa* so a ^sroseopic soai*« 

d i b i t s 9 and ic art? mm svHplas froa Camon Halt ife* 1 

for which I do iwt haws a iSiotô Jpapfe present* Ssfeibit 9 i * 

th* 3C aoa© te this wall* » tame teka** frost th* iiB&*r*sl u m to 

% and aftdblt 10 la fro* 4964. :-i*hi«it Ite* § is tha ac aftn* 

- this w*ll una it alao essaifeit* very irreg^ar aad diatw%«i 

bedding, md &&ibit Ki is frtas the lawnr partis of th® Gallup 

sî id below tht m md thia ia an o?a**BU tf a eĉ ra rniei. 

exhibits S? d»v*!fip«t the eXeetrie log, bwt no sioroi^S aapas* 

tion. Aadasaia I baiisv* t**t the «vi«tee@ of disiwbaaee of bedii 

pianos ia ajetrs*se.» 

I would e#n«lyda fro» aaaatUasfelon mi cores and tha wsnm %m 

I have in ths Sluts Fiala 9 the :p*vsMaaXe paths in the** 

mMB mm vary irr#««iar9 wry torturous* and w y , vory Halted 

coj&iflnity* 

Q jiĉ f̂  there wna asm- teatiasay y*stejpdsy ^noaml^i soae 

•y 

t % 

i 

im» wella In the area* flfi* haw wtWiig further' sa tna cars* 
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m 
bafcr* m mn &t$mm that matter! 1 

A f©thing at tha present. 

Q Do you have an axhlhtt prepared ah&wing ths relative lo* 

cation of tho gas wails to th* oii walls? 

A Tes, Exhibit lo. 11 ia a presentation chart showing tha 

walls in ths southeastern part of th® field* tha portion of the fi«:.d 

that wo have studied. It i s mtmrr%& to aa Penetration Chart Bf 

and extends froa tha eastarm portioa of &ange 12 West, Township 2$ 

8©rth, to the aaetera portioa of gauge 11 Meat, Township 25 forth, 

and includes tha following weHas Shell Carsoa So, 2, Shell Carson 33-

24, Shell Carson MQ, A. 1st aa start this order over again* Shall 

Carson 'Ho. 2, Shell Carson 35-24, Shell Carson 1, Shall Carsoa 4* 

Gulf Gle«Ka~0up»Kah No* I * Sunray is-la»Sel-l«¥ood 2, Sunray or 

Anderson Prichard to Sah 1, and Andersen Priehard Harold Bagay 1. 

Theee wells are not spaced at their respective relative distances, 

but the total distance froa th* left well to the right well is six 

miles, approximately, they are, however, ranged vertically with 

respect to sea level. On tha section we have colored with red 

opposite the perforatior* Intervals, those wella which produee gaa, 

and with green thoae wella which produce o i l . Th* significance of 

this is that gas wells have been completed in the field at oeâ psjnable 

and- even lower structural posit ions to oil wella in the Gallup 

formation. 

As an example, tiuir aie-Ka-KUp-JiaJi so. i was coapistea witn an 
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iMBlfli proc tic's ion til k?xy w*r a sty ary | M ana no oii* 

Shall Carson 33-24 to tha vast ia 21 fast structurally higher than 

tha other wall, and eoaaleted for aa init ial flowing produetioa of 

470 barrels a amy of oi l , ths §01 of 620, which ia about iii tht 

average range for the field* the westemaaest well* Shell Larson 2, 

ma completed at a structural, elevation 64 feet higher than Gle-fla-

«up~8ah Hs. 1 and aa pointed out previously in the testimony, thia 

well doea not have alerolog pay, hut doea have SP development, 

and was .completed for an initial productioa 21 barrele a day of 

oil with a very small aaount of gaa. 

I would conclude from this situation that the existence of 

gas wells down structure froa oil wells in the reservoir of this 

type and an unf suited' reservoir, that there must be some sort of 

discontinuity in the sedi«e»ts themselves* I can arrive at nc 

othar conclusion at the present. 

Q Tou agree, do you not, generally with the dip of the field 

as testified to hy tht proponentaf A I do. 

Q Was this exist«no# of the pie referred to hy the proponents 

aa a gas cap, i s this the aa»e natter you are referring to now? 

A I believe these gas wells w#re referred tes by the pra* 

poncnta of SO acre spacing as being in a paa cap* 

C Do you have any farther coaeluelona or statements you 

would like to sake, Mr. Lindsay? 

A Tea* I would like to briefly susauarlse the results of ay 

<**i*.4f»T\ ^f the Tallin si*4*'* it<M?t r#irtT*¥i5ir ?f the r?ie1*t Field 
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%7$ 
m Tnllwmt—Tarapaah JSBS* nf the nrfr rrtwftl^ff nwy -In thm ffeftd 

raves! that the pejmahle attisia ar* irrag(ulaarljr diatrlfeytad aad 

af variable thiiteoss throughout tha field, 5»sa sectlea m/i 

lon^tualsal aeetioaat both *Mefc wtim detailed ©orrtl&ti^is of 

isicrolog pay intervals* re*e*l that the ^i»afel« sands ar# Xociatat. 

in different sSjeMgre f̂cie poeltioaa trm wall to wall, and that 

they ar® disoo»tii$w#uji aad grade XatamXXy i«t# tifht «£X% stof̂ t 

and tightly oaiaaefced aspd â eaaa* 

Correlation of core data liatmwi eet&isueualy &®mA walla 

also r@v»»l with con eaalyal* data that tha pê nvattble warn® mm 

W I S M M in their e$j^i&?*9hi* poeitiiait and that thmm. le & wary 

wide range of porosity «sd $a**aewMXlty within tha Oallia> sagd &o|ae* 

Ssismlnaticm af mmm iMimmm that Wm Sallys atftnda mra not 

ewenly \mM®&2 hut that ttasqr sjKhife&t mMm$m oi mmm MMm^mem 

Coring dei>esltiofi> with tha reef&t that pa*m«aMlity paths m** veiy 

irregular «a « asU aeale as sella on- a Xarg* seal*. Production 

sjassttlies ocew ia the exi^waaatern. part of the field wh«r# gas 

walls haw beea easa^Xeted dcWK g?ferwfit*iri trm ail wells, whisk to

las la virtually positive evidence af" iia^ntlauity in the mMmm^gi* 

immmm as avery av#«u#f of ii»«»ti^tl#ii km ia&oated that tkm 

3allup Is a vwry im%®m»3m» mmrwmir^ tho feasibility that tha 

field oan bo efficiently 4«mi»*i a ip^fcsg as wide as #0 as*w 

appears fee ao to bo mrf unlikely* i«I that if drilling la m% 

iml. yii a dwaaag auamJnr* aattiwn, •»» im p i « A e > | f ».*-*•». 
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PL76 
ssucfa of the priiaary pm$mmt>l« oil will r*emla in th* ground, 

q low if I asy Just amk* a statement, and tba data you haw* 

presented co&c*rna a large soptemt of tha field, but ia i t , in yaua 

opinioa, fairly repraaê tsativ® of tht entire area? 

k I think that i t waa brou#t out fey the proponents of do 

acre spacing that the field Is fairly, condition* in tha field are 

fairly eontinusus from one «nd to the other, and I feel that our 

approach of se*a?llng about a third of the field ia what we hare dô ef 

on a very detailed essadLaation haa revealed a good deal siore than 

a vary broad view of the field as a whole. 1 do feel that our 

sampling is adequate and r*pr*aeiitatiw* of th* field aa a whole* 

HR, SStHs that** all the direst we have* Wa would like %Q 

sova tha admission of exhibita# Shell Exhibits 1 through 11 at 

this tiss. i f the tkaadsaioa please. 

m* i»mtmt If no objection*, ths exhibits will b* ad» 

mitted in the record* Do** anyone have a question of Mr. lindsay? 

Mr. i^sspbell* 

Q Kr. Lindsay* 1 believe yea etat«d that you had been 

ployed by Shell Oil Company for six years? 

A Correct* 

Q Aa exploitation esglWHir? A Correct* 

a ghat la not saalo*atio»» is it? , 
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77 
A »©• ' • '~ - ~ — " * ' 

Q Where hes most of your work been done! 

A Kost of I t has been in California in sand stone reservoirs. 

About fifteen months of that w#ra in th* Reeky Mountains in o i l 

fields in Utah, I have to qualify that, i t was a dry hole. 

Q (Interrupting;} I consider that experience — Beg your* 

pardon. 

A A l l right, Xfm through. 

Q ho you feel that the sanda that are encountered in this 

particular reservoir are reasonably comparable with those that you 

have encountered and studied generally la the State of California? 

k I would say that these are not typical of the sand stone 

reservoirs in California, Although I b«ll*v* that our method, of 

geological investigation would apply in either case. 

Q Isn't i t not generally true that the sands encountered in 

th© area i n which you have worked have contained considerably gra&ti 

pay aad net pay than these a&ndgl 4 that*a true. 

Q Doea that not, in your opinion, have &m® bearing upon the 

density with which you davvlop th*s* reservoirs, or reoosawKUl te yoi 

isaaagemant that they be developed? A Yea, i t does. 

Q fvow, Mtm Lindsay* you have stated that you have taken your 

information as to these wells t r m a eertals ar«a af the reservoir 

which you agree i s of approximately the lateral extent that the 

sr 

tr 

proponents have, tast i f leu nars. is that area generally in the 
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- - , » j ), r j>ir%3n.-iiri tttvt'fc *• h-IY. TOn iffByfS^?? 

ITS 

^ J v r * 

Q How aisay mi l s have yeu actually studied ia that area? 

A 1 would aay aps*rox — 

m, 3S1*!?: (Is&eTruptin&* atfeat do you seas studied? 

Q t aaaa mien oas havo ymi coaducted detailed geological 

studies on, a l l of than tha area, a l l of them ia the field* or 

how taauy? 

A 2 would say apprc^aetely twsnty~five to thirty. 

Q B « aany wells hme h^m drilled ia this reservoir so ffcr< 

A I don*t bm® tha eaurA. 

q tf f m have studied oaly tho walls, twenty-five or thirty 

wells- in this area, how earn yeu saake the statement that tfeay are 

fairly representative of a l l ths walls m the area in the raaarwol 

A I oelieve that p^rtlsa of the testimony which was brouetxt 

out hy tha propoasiit* of m a*ra spacing In which it was stated 

that the reservoir conditions arc* aad fjaolosical conditions arc 

fairly uniform throughout tli® field. 

c Bo ysw boli#v# that i t i s as adequate study af a reeervo] 

twenty to twenty-five miles ia lea^ta with 134 wjl l f , to ipoiagioi 

study twaaty-fcur or tw»ntf*fiv« of the walls? 

A I think i t i s an adaipatc sampling of the f ield. I f you 

. -> akntit hair T*fr*f***f̂ T^4W* able i s , them you s&ist ho 

rt 

r 

l l y 
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179 
ggnwiTRvJ akul t ^ » l U U t y of il^oailPultlM la tht field? 

Q I t a asking you to a* «t least that your eoaeiu-

SIORS with regard to thla entire rmmrmlr which we ara studying 

here, your coselusioas are predicated upoa au adoouato sampling of 

^ rasjarvolr, How. you haw* indicated that you base your con

clusion* aa to the lack of uaifemlty ia thia reaervoir principally 

upon the atudy of aderolog »epB3?atio«? 

A 1 think that ia on* of »ur goat powerful toola. 

<; jys I correct that la what you are uela& principally? 

h r*o, wa haw* aaed tho clactnc log, microlog aad core data 

production characteristic© of tha wella, 

g These Exhibit© 4 a«d f ara predicated on nicrolog aapara-

-i:m$9 &r* they not? 

4t ;!ha manner in which tha shaded grfwaa portions ar© drawn 

predicated upon th*. alcrolog, 

- fou have adssittad, as 1 uiidsrstaad you, that you will conj-

•sod* th*r« is sosse coatiauity of wand, but you will not concede 

ts-aro is a unifors&ty of saiid, is that correct, uniform condition 

; i f sAfKi cimracteristics, peraeaMllty? 

A I will concede thara la a eartaln sjaotant of continuity, $ 

C. So then i t cocoas* a safetter of tha dagre* of swreaeot 

.«*athar than the iiove»snt Itself, is that not true? 

k Sot .a*ca**mrily» t don»t believe. I think that a consider** 

— ^ • t l ^ ' t vf tMa rsaors-^ir so ij^oswsabls that olI will a;*t 
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lao 
w&m through it. 

Q And you aaaa that ŝ on tha absence of mierolog separation 

principally$ d© yo« not? 

I f Of, there's no used to coapare sicrolog with an interval 

which tha electric log ahowa obviously i * a ailt atone or ahale. 

i Wall, thia groan differential is cased on microlog separa< 

A That ia based primarily on alcrolog separation. 

Q ;?ow, Shell has completed soas ef its wella in tones that 

fm show that doa*t hare any slerolog separation, haven't they? 

A Yea 

Cj Kow have thay doae that? A low? 

Q l e * . 

A Dy perforating tha sands aa ahown hy the SP curve of ths 

<3l@ctrie log. 

Q They have obtained production in that jsaiaser? 

k Soô coscMtrelal production. 

Q liave they fraeted aay of those wella? 

A I think they have, 

Q well, now, Sr. l l idaay, this aay be a production question, 

but it Ma a bearing upon your csatoiusioa of lack of permeability, 

isn't it true that it is not unco«m in a reservoir of this nature 

where you do not show absence of ulcroiof separation, that by per

forating and fraetlng you sjey iadac* sufficient pentteaMilty to 
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ereat* * rather m%mmmmf product!^ aitcatiea, im*% that tha 
1*1 

i 

i 

purpose of fracturlag? 

A Tho parposs of fracttaria« In to iacreaa*. the peaaeabiiity 

araaad tho woll bor® of tho ftstmitioa ym ar® attending to prtMiao* 

but !•» not aura Juat how fur thee* frunturae extend i«t© tha 

r***rveir, aM I would like to rafor to croaa aactloa AB where 

thara ia coRe^rabi* *U*ta»e* aa X have iiitarpratad it fro®, for 

esaisple, f3ovars»i^t ia tha 90 aaada to whara 1 believe ths 

aaneaahiUty sasida piaah out, m i I would atata that 1 doubt that 

fracture* would reach that far. 

of eeurae, vou haw adalttad, Mr. Undeay, that you are 

euoaatlag after you l a w the wall fe@r© la «ay ot thorn alttav* 

tioaa where that pinches out? 

A Aa baa boas teejtlflee* f#olsgy ia m iaamet ecieae** 

Q I heeoa* mm mmm of that caaatamly. 

A I . 

Q A© a natter of float, i f you carry your a r ^ ^ t to ita 

logical coacluaioa, which m^tmtly la dan* in California, you 

sdght have eon* of the** streaks of p#r®«ability aj^aMto# lnnadU 

ly adjacent to the wall bore, might** you* 

A 1 would aay that ia very unlikely. 

% Am the only way that fm, could actually bo aaawed on 

liriBury issthoos of recovering th* oil , al l ef the oil ia the rOse* 

valra would be to @i»o it out, wauldte't it? 

te— 
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i ta 
1—I don't think my *$>ai*moT tvar will mkm th* clala that 

ha wiH gat aU tha ©il oat af a r*s*rwlr# 

Q tha £r***«*t v&tiaate j?«*ovary af *U# I f H put it that wjy. 

A 2 think that tha aswnat af oil that you will raoovor froa 

my mmrmlT will lacrosse with tha damalty of th* a*^opa«at an<L 

that, wall oii hae baaa niaod aa a ajattar of last. 

Q Tour eoflpany mommmd* that is tM* instance, would itt 

1 So, beeaae* it would fe* a vary nsa-*a****elal enterprise, 

Q Sxaetly* So it feeeoais* a ojaaation of whar* you reeeh tho 

point of no ratum, ds** i t sot, a* far a* eesooaies is eono*rm#d? 

1 That is traa, yes* 

Q Rav* you made rm®' amlysls and your eonelusioa that you 

stated at tha and of your tmti&m*? with raferane* that prteatrlly 

recoverable oil my ba loot by $0 acre spacing with any oo^*idarmtp.§a 

of tha posaibillty of proaaura itgtotaasmc* la thi* reservoir during 

tho stages of priwry mammyl 

h t m not aa esspirt by any iioass on secondary recovery 

praaauro n*ttat«**aee, or for that aBttar reservoir angiaaarias* 

Q t h « you have not saada that atata^it to consideration ol 

ths poaaibilitiaa af amy mm% a^roaoM 

k Aa I waa about to aay, h#w©v«r, 1 would aay that no 

amttar how coatin^usiy yaa a*t*«pt*d to aalateln tha pras»r« Is 

this reservoir throu^out it* pra4activ* Ufa, thara ara saffisieiit 

dlscoirtiauitios that yets will w a r efficiently flush thia will on a 
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m 
wide acre, or flush this field m a wide spacing* 

q Of course you ara asking that ia the l i # t of your pre

vious statement that you den*t have any understanding of pressure 

maintenance or secondary recovery^ 

A 1 didn't eey I had ao yadarstaadlng of i t . I aald I waa 

not ass expert. 

Q With regard to tha photograph of the core that you pre

sented la evidence here, which Is i&hibit 6, that core ie taken 

fro* one of the lower seats in this sand formation, ia i t not! 

A Correct• 

Q Do you a^ree with the wataeaaes for the proponents that th 

most likely producing mm la aa economic sense in this reservoir 

lies at tha top of tha sand forsaitiom? 

A 1 agree that there are probably mors reserves in the upper 

portion of the reservoir, that is what we call the OC sand, than 

there ar® in the lower* 

Q then the photograph of the core which you have taken rep

resents a portion of the formation which i s la what we would con-

alder a poorer sand? 

A la thia particular wall thia sand is better developed on 

the electric log as regards microlog pay and aa regards core data, 

than la the ttppersand. 

Q Do you think that this Exhibit Io* 6 represents a poorer 

sane sons t 
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U4 
A io, 1 would say it is a fairly good sand son*. 
q $hat is ths point of tMs, what ar* you trying to **tablli 

that th* colors ar*n»t ta* aaaa, or would you explain it a l i t t l* 

further to a*? 

a 1 was attempting priiatrlly to illustrate th* wary Irragsli 

bedding plans* and tha evidence that w* have of disturbance during 

deposition of th* sands to j*Kat aat that w* ara not dealing; with 

long, continuously ***» bedded sands, hwt *anda which sr* disturb** 

and irregular on a vary amU seel* a* wall a* on a large scale. 

1 think this supplements, on a microscopie scale, what we *how 

with oar cross sections on a microscopic scala. 

Q Did this reflect any unusual condition in this sand r***r-

voir that is not present in othar sand reservoirs in this area that 

you have studied'? 

A I have net studied ether sand reservoirs in this area. 

Q How, with regard to your ixklbit io. 11, aa X understand 

I t , none of the gas wells which have been completed in this pool 

have ever been produced, is that right 1 

t% I don't know of taa production history of th©** *aa walls 

Q And i t Is also true, 1* i t not, that there has b*ea limit 

production history with rafard to the oil walls baeaus* of lack of 

market, Isn't that also trust 

A I have heard that that is tro*. 

q «w, v««^ ke*» tmtSa e l l thoa* walls oa vour exhibit have 

fe 

r 

• 

» 

• 

»d 
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im 
p*9&m*m A m, i *m*%* 

m* mmt this is * geological wits***,. w*»ii n*** oth*r 
witness** wa© are production p*opl*o 

Q Have you had omporioncc in oxsMning tn* g*oio«lcel 

laties of a *and reservoir saatftlidJig a poaoifel* gas cap? 

A Yea. 

Q «h*r* wa* that? «nat reservoir? 

A That waa in the Tantur* Field in California. 

Q Does that definitely contain a ga* cap? 

A V* bailev* that it aid not contain a primary gaa cap, hut 

that at it* pre*ant atage of depletion mm of th* son** hair* in

creased. A@*ia, Vm not a reservoir engineer, hut th*y haw* b*»n 

depleted to th* stag* wh*re considerable §*a ha* coa* out of solu

tion and that the high stfiiotursl well* hav* *a6trea*ly blgi 

ratios, and w* feel that this Is *wid*nce that a sa* cap is 

probably forming in tho stage of develofimant of tho** pools. 

Q You have racogaisad, I believe, that the rock charaet*ris|-

tics la this particular reservoir are in sects instance* rather poojr 

and variable, have you ast? A fas, 1 have. 

Q sail , now, as a geologist, can't you say that i t is true 

that it is not 'uncommon in a rasarvoir with non-uniform rock 

charactoristic*, te have a transition son* between oil and th* 

gt* $ap that may establish anomallas over vertical distances of 

considerably mors than 31 fact and atil l not eliminate tha 
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k I would say that under th* feologicai conditions of this 

field that thorn ha* almost eartaitily boon en©*i#i geologic ti** 

for equilibrium to bo attained in the reservoir* end thet i f thle 

wore ©ne continuous rosorvolr I would ejqeset the gas c*p to occur 

only st s hi#«r structursl position than at relatively down-struê ur* 

position to oil-bearing sands* 

Q Bo you mean ta amy that in a reservoir of thla type that 

thara should ba a positive aiat£ag*isjhi»s; cleavage between the oU 

raservoir and the fas reservoir Is order for you to consider thara 

is a gas cap? 

A I would not consider sysslf ©ualified to say Just how shsjjp 

that cleavage would be, 

MIL CAKPBSIXs 1 believe that*a a l l . 

WJU PORTSfti Anyone also have a question of tha witness? 

HR. suuifAf s Just a minute, please. 

iy W, f T O W f 

Q Mr. Lindsay, \y:ifortuimtaly 1 was sitting down here today 

and yesterday I wasn*t furnished with copiss of yew exhibits, but 

I believe they're al l **vk*d so that I can see them up here now. 

1 was going to ask you to read, rafrash my memory on a numbar of 

them, but I sea it wouldn't ba 

A All right. 
Q—low, have you over appaararl, yr, Ui 
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w? 
•.ataase for Shell er any other company before in a hearing of this 

typo? A So* 

Q I thou ît I detected a nonrouanaaa or, 1 want to axplaln 

something vary briefly* fbo rolo of tna .lawyer in a thing of thia 

kind, and 1 coasidar it ay r#io, ia to elucidate, we are not hare tjs 

spar with you* Hy client, tha British American Oil Produeinf Com

pany, is as eager to sake known tha facta In this oase as is a&eil* 

So that 1 don't want to approach this now, Mr* Lindsay, in tho 

spirit of sparring with you* A Suits ma* 

Q 3ood* in* I want to start ©ff, lat*s raduoa this thing 

to elamentals and we will take a hypothetical apaetlon* tet*s 

aseume that this was your oil Held, or that these interests in 

this field were yours individually and not Shell*s or British 

American's or Sunray*s or some other relatively large company* 

&ow, i f that were tha ease, how would you clasaify tha oil Hold 

as to quality. Just generally let's say three general classifica

tions, real good, fair, below fair? A On what basis? 

Q <?ust generally overall, is it a really good oii field, is 

it a fair oil field, or is it a below fair oil field? 

A Are you inferring to the amount of oil that I might 

to recover from this field! 

a tes, on that basis, real 50od, fair or less than fair 

A I would put It some in tha middle* 

$ It* a either fair @r 1 
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A 1 would call it fair*-
188 

aa aaa® others» 

q Mm* have picked ot* son* ataaiara, i t * * ia taa middle 

hare. Xt»s kind of aa average oil field, look at it ajala from 

your personal viewpoint, yaw wrorali satisfaction with tha per

formance of thia f laid ia going to b* govoraad toy how wash monay 

yon soak* oa i t , off i t , i*a*t UT A <*, definitely. 

Q Aad saeoadi? ©a tha basis of whether or aot yeu hava in 

effect racovcrod all of tha oil that ia recoverable within pras-

tloal economic limit*, ia that o#rr#ott 

A Taa, 

Q flow, I think wa mew bav# tatafeliahad what your aim, what 

probably your employer** ate* aad what the other people involved 

in this feoartag, their i*a*ral aim Is with regard to this field, 

i f wa earn consider that their attitttds would be much the same as 

yours, is that probably a correct deduction! 

A I think wo hav*# 

q Bow, 1 believe that you testified ia «ff*ot that from the 

viewpoint of est&bilaMaf, tapping, let*a put it ~ 

A ahat ia that! 

Q From the viewpoint of tapping each of these individual 

ts&ads, the beat method of » M i eortaUi that you racoverod a l l oi' 

the recoverable oil in each of thee* sands would be to mine i t , bdt 

of eouree, that is preposterous, isn*t if,f 
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m 
h I&S* -

Q m depart from that degree of prapoatarouamaaa.* To* woulda 

drill it one aore siting would yeu? 

A So* 

% lots wo«M drill it aa 40f a I lafar. I doa't believe you 

over aada taafe raoota^adatioii directly, bat I lafar that you oas-

saat that tha field should he developed om 40 aore apaeing? 

A That m*m to m to he a raaaoaahle spacing for- this 

f i e l d , 

Q Po you think that at mmm tine ia tha future you might 

reeommead 3D acrea, If 40 ia proved to he leaa amtisfaotory thaa 

you aow think they would hot 

A I.*fi not prepared to say* 1 think that would depend en

tirely on what wa found on 40 aero spaaing, I aa not its a poaitloj 

to reeosjaaiHi what we do ia the future* 

Q X as not asking that you racowaand. 1 as asking i f it as 

be shown that i f you develop it oa 4© that suhaaouantly in order 

to ta* seen one af the dieMSonfiaeted sand hodiaa, i t night fee 

nososaary to dril l It on HDf*t 

A I would say that it Is w y Ispî bsMo* this i s only mi 

opinion that I think that Is laproeahls that wa would want to drU 

3D acr* wells to sa&eapt to recover «»r# of the prlaSMrily nteeftmr* 

able oil ia this field* 
3 Te ther* l ^ f safcaahe* * J * that? 

!i»t 

ft 

1 
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Q If' it w*r* pmfmMM to do sot 

4 ¥h*r* »aW have t* h* a ¥#ry thorough profAtabr-Jity 

vaatl&mtlaa made of that. I aa aat, that ia aat my particular 

specialty* 

Q %ms0 aaa point ia p » direct testimony, cr either upon 

croaa cxaatinatlea by t̂ r* CaapfeclX, 2»* act awe which, kit I«a 

certain that you said aomathifef to thia effect, that you fait that 

the typa of aaapliag that yeu have dona hero with minute atudy waa 

a ©otter grade than a ga^rfa aasple taken tlirewghettt tha field 

k 1 think that i^otnaatloa gaia«t thia way is mora pertinent 

for & spacing study, that is far a ©smaral ruling for aa oat ire 

field, than would a more pqwrfieiaU amajtiaatiem. 

Q Veil, but do X iMdarstaM ©orroctly that your study waa 

confined to a relatively, 1 wo»n say relatively, absolutely, thia 

aeries of diagram* her* repreasiita thaao two line*, does it not* 

A It does* 

Ci And what ia tha distance of each of thoa* linos? 

A Oh, about two miles **ch* 

a You were present in th* hsariag room yosterdsy a l l day, 

woro fxm not? A. Definitely. 

a tou h«ard Kr. Fia£ro*fc taatlfy, did you not, th* first 

witness ys*t«rday iaornlag? * 1 

^—Did you *oo mo charts that im sarhlhltsd to th* &T**ti*>»i4h 
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which warn Ma Inhibits, i recall fe, with ttthUfcUfft down thtu 

5®. Sifts w#*12 stipulate that tba proponents Sxhibits 

wsr@ longer than ours said covered Mara tarritarr* 

tSSU SuXLmtft Mr* Seth, J doaH wast to afar with you 

either* 

?ffU Mffil Wa |uat wast to gat to tha saint her*. 

m* saaifASi tha point la, t M « young man testified 

Exhibit 8, this young mm tsatifiad that ha thought his ônmplas 

m̂m battsr than general eaaaploa* I asstsao that ha rafarrod to 

*tr, flafrocfes exhibits* l f « net going to refer to the length* 

KiU Sgflit I aomH belie** ha otsamotarissd tha prtfpoftaatfa 

<*shibita at aU* 

A So* 

M* 3STR.I I denH think i t ia fair tc pat him ia that 

^oait ion* 

A Tou ara putting wards In m ««tb* I did not say mine arji 

battsr than Ms* 1 think his arc ass^Lrahla. 

Q Let* a go at it another way* AU 1 want to establish was, 

would a study ©f logs aj**e«$dlng ths satire lo^txstiaal length of 

tha field, or as nearly aloag it© entire axis as those loga arc 

available, give ft sood pistura of tha entire sand bar? 

A It would dapowt on what infcffemftloa is shs*wi» what 

geologic tool m sjeplay la iftttr^fWig thoaa walla,—I would say 
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Q (Ii&srrupting) that wa employ a good i***l«gi*t# 

aa eaperteaood geologist, ta evMiae those logs* That*® am im

portant tool, isn't i t , sr. «^«ri«o®di o«potam aaswslaor of ths 

data? A las* 

c, Aad than in additins to that ft^miaatioa ho also amies* 

«tudl«* of cross sections, tfea entire losigitudiaaJ. length of that 

field comparabl* in loagfefe. to roar Af lino, and ho dose five of 

tma, would that give a nor* caat&st* picture of conditions ia th* 

fi#ld than taking that mm study- ia an isolated area? 

A Only i f his uaod ni l th* tools which war* s^njllahl* to hlm< 

including ths aiiereloip* 

Q l*t»s aciwit̂  that a* doea as* a l l of those tools, mm$ 

analysis, mlorolog, snythlag sis* that has team mmm* available to 

him, than w# gat a nor® truly «p»sa»tativ® piotur® of the o«tir* 

strueturs, mould w* mot? A fas, /oa would* 

•Q Let*» get around to this problem of whether or not th*r« i s 

any other possible- aat &t shyal'esl edremttauie** which ©ould lead po 

th* dlmmmf la this structura of oU above aaa* That la adjamly 

stated, but a @&#d deal- of y w tvsfelsway wa* directed to that- ait|aa~ 

tion, waa i t not? 

A A very fjsall part of it, 

ft Ar© there aay otfatsr ©e!«tlti#aa othar thas the aea«4H»niwritt|Lom aoaMH»ii&*>ttlon 

y soBSTt 1r tM® 
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fumealar ta*t*&c* f**r ywtoveklm of oil show* ta* ppeehiatioft of 

go* in two fairly adj&caat wall** 

A Thar* is nothiac that I earn tkiak of fer ft rasarvair of 

thl* typo, 

Q low, you ar* ACPWJI tew isieae, or on tho *»* asp of this 

structure, are yon not, in thla ettasitloa em*** the two walls, tha 

two wella that ycu.awi rofarr^ *«d which ware fairly adjaeast 

walla in whieis 0m ia prodiie«d «t ana ia a lower elevation than th* 

•oil is proceed in th* e*Ja***t wall, in that oa or near what has 

hmn r*af$rr&d to ia tMs hearing as th* na* cap? 

A To* . 

% Lot*a find out, ss®*, is It not fosslhla t lot*a start out 

this ways I belief that yon ****** that euaUeUnc *q^lil-ri«m of 

th* fluid* in thi* reamed*, that that was the only emelm&m thja 

yon could arrive at ^as th* lack of ©es^otloa between, th* ssMst 

A That is corrwst* 

a learning «*ialUbri«sa« soil, new, i f those fluid* 4a tha 

r***rwelr ware not Is oojailibrim, wetOn1 yoar ooaolmsioa aaeaotmri|ly 

be, would it be m iaamnorihl* ê neluaionT 

A Ko, 

% la it possible that th* flulda tn this reservoir mm mt 

in *oullibrluiB? 

itu 3STBJ I think ha sfeaM mmm? •tha bastion first* 

—ynr% ywi gulag ** amswar the first ajwatioa theffit 
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194 
Wi* WlLlUHt 2*% sorry if X intaiTUptsd. Would you 

read back ona question, please? 

EapOlfEls £emdlsgl Aestaaiag equilibrium. Wall, sow. 

i f these fluids ia taa r*s#rv#ir wars not ia ee^libriam, would 

your conclusion necessarily ba, would i t ba aa lacxhorlble ooadu-

sion? 

A May I aaawar your first question? 

KR. 3ULLIYAS1 Taa, go ah«ad. 

m. SSTH? Yes, do. 

A I think that that ia a ejeestloa pertaining to reservoir 

engineering and I thiak that ona cf tha subssHqueat witnesses will 

ba batter qualified to testify apen that than 1 am. 

Q vould a tilted gas, tha general t i l t result hare ia a 

possibility of a gas cap? 

A do» ft think thara would ba a tilted gas eap ia this oasa 

i f tha testimony of tho geological witness yastarday ware correct, 

because t* I remember on thia big three-dlaettolonal llliuftration 

thare wan shown a definite line, a horiaa&tai line, showing the bas 

of the ff&» eap. 

Q i-'ut i f the gas eap were tilted, i f the gas oap were tilted, 

•m could state this as a hypothetical question i f you Ilka, but i f 

the ©as ©ap were tilted, than it i s pessible to produce fee at a 

lower level than oil I s produced. I s i t not, even with iater-coa-

e 

nesting ssitdst 
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~ * — 2 muuLd lUm to rm&nA yeu. fthat th*** ansjttioa* 
A95 

involvo th« field of rt««rvoijp *^o**t*lfi£, whioh 2 think on* of 

swr *ufcaa*j»*at wtonssas would OO battsT ms&lifiod t« tsn&lfy, 

MI* S&XXTAKS i will tak* it up wits i fs , a% Undamy* 

Q Am you propwojd to fisili^y aa to wftotliar or not ysru bo-

il*** tha*»*a any w t i e a l paraaaMlity? 2 think it waa m£@zr®A 

to as vertioml psnMability by Sr* &rinfcl*y• 

A- is thar* any? 

Q Taa, any. A fa« t thara Is son*. 

t To what d«gr*% is your opinion, doas tt haw* m$ s»fe»t^# 

lag^rtano* in this raaatpwolr? 

A I would say it has an iafKHrtanea in that X baliavi* that 

rartlonl nitration of oil a y tJttat piao® frsas taa vary low par-

ssoabillty #il*b#ariae sanda ia*o tha mtf pamoates* atroak® of asm; 

Ifi a T«rtieal direction itotm thay aid Ja4&*nt to thorn, and t 

X would €2ip#ct than be tiwral srara er i*aa hortetst&lly thar* to tl̂ * 

wall 'bar©. 

Q Do wa hav* aay » 4 « aa&hod t̂fe*#r than ia your oor«a, of 

d^tanslnlac th* extant of vsrtlaal p*ris**teilityf I * thar© any 

.i*;jfchod of datsjrniaisig vortical panesahility ^oopt fron tha -af 

th* cores? 4 1 donH know, 

Q Sid your ©e>r®« thar* star any alga* of vortical p*n>saell<-

ity la any of the** aand*? 

Of wfc&oh tfc; iTtstrttlvia'? 
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t Aa" u m%&®kL of faett <flw ataxia fo>, ? shows loan 
19$ 

vartisally distributed «and stroeka whi oh I would mmmm te tmm 

&mm vertical ;pe«wemhility« 

C I had one other t&o«s!et to©, Wr* !4^dsay, which nnybe we 

sj?ottXdn*t pan? by in ««»«tl€>s wd&& tMs ge* above tha oil , #r 

wil above tha $s« aifeattlcn* Aro y»m amUiar with tha torn 

rsl&tiv* portability? A Tea* 

& tight aaM, 4&m th* reJj&lv* pai?maaMlity of tha mM. 

V;- jaa ma m^mmA to oil **&& it peastLfel* that as oil-b«*3riag aat4 

will pro&um ip* whan it 4mm not iwodae* oil? 

A 2 ba£l*v« that i« possible* 

m* miMfmi I %m,sm that*s all, Mr. Ctelramn* 

!;n» POfifSRj Anyorio alao hnv* a ojesjej&loa of tha i&tneee? 

HR* 3iS*IS3KEf I imm ft few qusstiaa* to ask* MCWAM yms 

carsi to have a sfe©rt Intajnniaaloh twfeft 1 tttbark on ny mtimt 

^ * 3*isa*my, 2 r ^ ^ « € « Skelly Oil Qm®am» so ysw my 

k:*ow X an* I want to direct ysssr atta»t4@« to tho exhlMts 

that yeu ysurasif Imm mA® md. pmmmAM to tha Goiaalaaissij, aad 

isi or&ar to aweld any ^4W^or«t»Ml%|; of «j*n**loae m®& mmmm tc 

•va fortheo^teg, X want to $*t it elemr as to tha *gt*Ht of y&ur 

study* Is your atudy oonfinad to tha ̂ no*tiiird of tho area of 

field, or 4© you haws any fciswl«s§© a* al l of tho ant ire field? 
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If? 
#^M5llSJHi Of t&P rials mtiCii X smwm B^riDw A** m& vm* 

$ m 1 %®k® that mmmt m w*& that f m know aothlrc about 

aatiro f i a M a* A whole? * 

Q rhea *o what aataat ia 3P©W kr»mlms$ for tha entire 

field? 0© you have teiae&adgs. «»saiig»la# aa to tho a t r ia l asftaot 

nt tiw field? * *** proolsaiy. 

Q haw* my idaa then aa to tho appmisata swouat of 

••srodaetlvo asrnags a* alejea&iesd by pr«««isfely drilled walisf 

r- imiF© «iiy ^ ^ 1 * % * of that? I didaH ask far aay 

specific f isara* 

HS* SSKf 1 this* that ia ft jswoiraoir *pasbi©a» 

m* mOM&t I m «*it mMm M» about aay raaor» i r 

tihatsoewor. I a». asking' j ^ l ^ e n l l y 9 tha p ^ m « t l w Units of th 

f i e l d , i f ha kaowa-

A Al l right, t w&££ amy that tha p r o s i l y prolan pr^ast 

Limits are a l i t t l e mm» mm tmmmy milm long «at * l i t t l o 

th&fc £s&Xoe wldw* 

*, :̂ >m i t extend bsrrcâ  ilessgs* .U. aad I t seat? 

Q Ami by your itts^^ thast, X m»iK» tfeafc ymi haw aajda da* 

mll«4 otydy of tho area ia &aft£os U sai I t ¥#«fc, bat a attsdy of 

d<»l at&ur detail I.-* %»g«§ 15 « ^ 14 »e*t, is that eorrootl 

wB 
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wfW^ ? A A y a u ^ m m ^ m ******** *t*>*r» 

i&ml^A mrmm IHm ^ tfe^s# mm&mf 

n fm* 

xn 

^ HmM ym, MM p^ixm^i it otfc to tha Co*a**aioa m wall 

t^&eatiag ffcr th© raieord th* aw*w*li»*t* four ar flva, *tx* 

s*«rtiosMi the* little or waUa? 

A I wuli say that portion* of Seatloan U , poaaibif U , 13,. 

23 ajmd ti* l h yo» «T l itt la or ao? IHa pointing to tha mm 

for which feh@r# ara r^iaittg lotatlowa to ha drilled* 

a tm&k you* Usa* is «faiA X had ia s§i»f * 

k '3\&m ara in M»MP 12 asuge U £***« 2 ŵ uld 

€v:>iaid«r r^ ia iag location* to ao driUad in 3octiom M, Uttla 

no wm aay, 18* 21, l£ , w**r* ipttliig tato tha 

1 mm no i&m how datiaely fcfcat will evwr ba. 

<» Tha& is auffici*iBt» yaw H«r» aaawwnd ay ajuaation* 

;*i*w*ring that spiwsfeiai*, fm haw* rafarrad to isi&ifeit 

A Taa* 

o KOW, #n that ^sMteit, yos* 4«t«f«laa€ analogically t>» 

Halt* pn^ucti^i t§snt la^oolar araa? 
A ¥* have dad̂ iaad tba api^xiasit® limit* ef |>roâ a?ti4»& i« 

t»iftt 

c: S y th «ii tha m ^ m m assd aô thwaat iyUssg it* anfeia** lis 

a Y*m„ tea* aald ate«: ita *»tir* Un*? 
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4—AHaafi l i t aaiira llna mnfamm @fl*t aawtheiien*. 
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k I thisstr the cfcriilisg that ha* feoom ottrrlad out in 

tti*t ar«*% that tna hova a jorotty Mm wbarst tha priNty«tlv* 

1trait* ar* IK tha n«t̂ h««8§i; and mŝ ^mm^mrif dir«*^lan* 

Q Ssj that aa a geologist, ann my to th* Onawiaaioft 

tast you 4etavwl]iad for a l l $a**etleal ptirpoaos tha swodtaotlv* 

limits Qt tha Oellsp t̂ sa** in ittiKaa I i and 12 lostl 

ii 1 think *** hava# 

0 !?O*F, on tha* StxSiiMl, 3# %&ioh ia am l*og»aoh w&p of tea 

not «icr«loit? is that eorraatt A Cotroot* 

Gas yo** t rass, fear eawaj&s, ths sa t l r * ar-oft 

delitsaated on that partimsMr «iMMI for aasayia, a llna ah,tan 

f i*ot along tha mmbh lis© a&d than *toig tha north Una? 

A &fcall 1 dsnerlbo #i«rs ifc tat 

Q Vĉ  1 ask you fir»%- Mm fm An m? 

A Yas* 

H ¥111 you do m hf ^mml? oointing nad «A**11 let the 

record ho itll««t i« that T^p^eii, &sst %m £<«s^aoiofi can ipfc it 

frata y»w fisting* A 411 right, 

c* Sow, along tha r*ertfc list* ©SUB y#tt iiail«riy ao? 

A- i this& I oan* I the«afî * 1 

. T!*aak yon, &r» Llanaa?* Sfcuid ym ba *M« to eantlnu* thi 

tracing of th® %m foot llna, stileh in met mMMtod on Sshlfclt 3 

jv, 'il ami '13 t̂ wft. aeald yaa f ^ j f f r l v trSfca that , a 
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GtmimMteim an thwujfr a*j^*a 14, tha i»*rthii>jft »M Ew ŝ** Iff 

to tho «nzth**ntf 

A I think 2 oouM if "**̂ * to 4WB» on** 

Q Thnnk rem* I Wit y*f*r yew a*t«fti«sa psyrti^iArl^ 

to y*?ur t %ifeit?fc 1* fltyind **i*&lgr«»*»i8 noatiott in -tstioh 

h&va &£Biat*d thar* on ta*o mil*, 3h«ll Car§sm. So* 1 

Shall 3$-3»V, nasi you Imm ixaUantnd' on thin **teifeit th 

iietnn** &otw&*ss* tfeono l i e fitiilif »» stdiig 2I9$0 foot? 

A Corroet«, 

Q f«u hftv* indiantao «*n F>?I«* Sejraon ??o* I j w |M»̂ **nl?ilin; 

**hl«fe i* iSspictM te sdlll*wpei** In 1* thnt ejorroetf 

4 &>met« 

"? yos havo nny «»f ti^Ssf^r nmtur* on your Cttrotn 

* A ny ttfnvt? 

any j«aaMonhility IA tho o^-cnllad 05 **jnd vhleh th* :g3fttw 

jn*«tt* bay* in41o*&aa> aa th* vppnr, I« f^a haw asiy panaajtbility 

" M-̂ wta* J«I&WO osi thnt w&X? ft To** 

q Mm anny foot! Of jparaaaj&CUtyt 

a Ton* 

^«rni**Mllty of en\fŝ tttdi#7 

a Of mw yea tam «j*y, I m$A$ ym* mM§ fm 

&nd l*t& mklm^ fm hm a*c«.; . A Row nwsy font I 

g T**» « **i^it»j*i«? 

S—lily aaaĵ tun*-, 1 **fe» • 
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ft- I -tsenn©t give y&u 3 figure at tH* jsoeisflt oeoeeuee on tnls 

chart, sine* w§ ha*e a logrltlaaetle aeala far pejraseatility, thara 

no »er© ia a logritiuaetio aeale, a© 1 oo not know how many of thow 

narked one-tenth of a sdllidareis* iaelajde tha aero or less, uhieh 

aay include some iaterrals of sere jNunaeabllity* 

Q Bo you laave aay oolorina* of red OR that? 

A Ha, i do not. 

Q Will fou kindly atop to the eahihlt and see whether er not 

there ia any red appearing on that? 

A I B tha QC sand you aay? 

0 In the QC saad* 

A !•» sorr^, I m mistakes, there ia a small a&ount. 

Q tteuld yon care t© eorreet your answer? Vo started out fey 

saying, and ysm agreed, thara ma soae degree of permeability, ym 

&idn*t Icnow feow s&totu flew will you kindly, sines you have st&foei 

to the board and laokad at ^shisit % oXoaaly, iadleate father ar 

sot there i s any degree of peraieaMlity in that wall, referring to 

ths? Carson 33-24. 

KR. SSTHs He already testified thara waa. 

A there is sons degree of peraeahillty in that sand. 

Q 8© yon know how asaeh, to what decree? 

A Do I krkcw what ia the aa^aitnde of tha permeability? 

La 

* x snow tiTar pviT%3,̂ B. or n̂e sons, tut uttfortujattsly 
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jflafcg a&pid ita mail thaw I t r***w*ry 0** 

allies iisaeic the ^dFftlog J»ny * 
ygii i» ********* a* to tha rod oolor that yo« 

4 Yea, I have a aaall i3t*v*nX tihioh *ae** aiightiy * » * thiia 

a ^XHdarey. 

Q 1$ it peiKtfcl* te- 6S»#S^« the jMswaaMiity from tha 

I t© *3s# Osr*pt So* te »*• « aaad or an»i 

k 7 ®m mOy mw that Wis*! iat*r**i» af vê emeftUity aay of 

owfe ba ^i^-otad* 

u I f tfetrts is a<idit!tU3a»i pesreatffeUlty vale*, ia mot- ahmat oa 

tAi* aaatltait of **a* raajaja ~~ 

A ih*r*> «a« ae dear* »ss«wrF is that totor«al« 

Q of the- Asi* ot aorw r**o*wxy, tha* lafaM it ha 

«*»aalhie ta anew yowr ©*w»lat*fc» thraigi tfearof 

A That \emM £^mA tipon i*h*t wail mmml fm had la 1ae*i*j|an 

t t »#s two 

Q Â s tl*®r# nay ether waJXa ia thoaa tan «*22«? 

•Q 3c that lt«a a vmm<mt of ^mi l^io® aa to to eatei^ of 

tu* '^r^mfelXity and th* ewrtiUatioa hotaaena tib©** two ittlle, i * 

that ^mr^mff A 1 heiiaw* i t i*« 

S!tm ^waila*^ U &m pgfliwlly to th* 3»aote of t i t t ^ e a 
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A that la oorrogfe* 

!j A»t if tfc#ra war* e^tioaal w&i» b**a**n tho** «%»> par* 

ts rmlar well* depicted aa saSii^i* a* y»u mml4 aa ia a tatter 

•^aitisa t» giv* a aor* mmmrt 

.-, x think you wmW. ia. a ©water peadtioa* 

Q- tî aâ E ycau How* I wa»t to a«§e fm a&eut thia SaMMI 4 

ir; thia well known aa tha &*U M**i§9 yoa tact* dapitited m thia 

XjfciMt 3 m̂ S&r $mm llaat* ia tfast e«srr#etf 

A Qraaa iat«rsaU## 

% %£ra*a UkXmfftXMft A **** 

C; Us you ahow thaaa t&rw* .gr*«m intonala *ofs*jpatod fsrsst 

c* fm skm th*** ^am srtois i»**s»***l» â eJKVtad froa 

mn m^&s&i'm w*Hi e& aâ fe aid*! * J do* 

fi 'IB it yrnar wi«w aa a ^sX©gl«t eoly that th*** thro* m 

î *«t«rval* ar* aapwatad trm o*£h atha? aad that they aaoh hear 

r garni 

k i thinh that they ara »«p«*«fe«i with *it&sr m $ or vmf little, 

feiUty hmmmm th*m» 

0. Is it ymsr r im m a goafcaaiat that they ara aat OWMIOI 

they ara **t*w*ted? * It i*« 

*') 2a ti*t wall p^rfwetad la al l threw af thaaa eefsarste lona**? 

A tt ha* perorations" ia a l l three of theau 

£ yŷ ia th«tT ftjuta* yê  umiM aejaaat that tha wall ta 

20j 
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1 m 
fgMaiUig tvw all %M*m oftho*® i»wm §̂T 

q 1 s&ght mm jmi In the iafe*r»»l bmmmm the Shell, 

i S that, 21-15 aad 12M5» ^ £*r apart ur© thoa* waXMtf 

A Those ara ahowi letSO feet 

to«M yoa imm mm ^pimlm m a §»l#gisfc If a wall tea* 

drilled tn b*tw*en ttose two mills hawa liinticmod, and whlsh 1 

AEU sointin^ ta, wi»tfe«r *r art: that wall w»tsM f IM pffoafeatlcn ta 

ths ^-sradactiaa ia ^oll 21-15 a@& IR thw *on», eg* af tha 

A I think, that 1 eŝ  < nay that i t swy or may aat do ®©* 

1 fmss? mmmm* is :̂ tor«& an tim laaala of la&x of aAUtisa-

al. drilling la bofcwaaa thai© waHa# ia that ^rrosftf 

k Thm la eoi ar«t* 

m, 2 ^u**w that's all* Thank you* 

i-3U rOftl'Kit Aay<**e #la* fcava a sjoaati-on of ths witRoaat 

IS* Ptf88S£$U4 I î en ons -or two «falc& â HWttona* 

ti >r« l&naV**?, *s * -t^^-st , is i t yemr opinion that tha 

ir. this £i*ti Field oriisijaally ©rigltfssted th*a* aanda, 

»:yla fm my in fmm (f0Mm tbe* it miflpaJMai t» thaaw •*»**#£ 

A 1 w©i*M «ay pp-'^ahly the oil waa mppiiod free 'htm 

mm 

* 

exwwsa* 
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t|—fmm both aoupasjit •k—Yea* 

q aid I tsadarataad F®*» to nay frss both î tiroaa? 

d&&§ y@#* 

Ci ^art of I * mû M imm foraad elastfoer* aad 

Wm\ xk&gpa&wtl iafco tho aaads s»»y kaoae, i»r# as Um Bisti fluid"? 

A I*© ftji prepi«ii ta atf hawr ffer* 

0 l mmi*% aakirg haw far* I «&a feryijjg to r«p«s. veijat 

said that io y^sr as 'I s e r r « t # p s just amii tha^ 

aj&iaion part tsf tho o i l saw a i^a t^ i froa mmm &%km? 

is that A fho* ,o oorrsct* 

1 71 h&at Is tro?*, »«* Kr* LlxsSaey* would l t not t ^ l l m 

that t̂ *# o t i Jji fcws '--iati Ft^M w&uid mil oojawon 

yeu had 

in ys«r 

a^urse. 

w to tins s>ertioi4 tlmi migpmm ttt loajjt? 

that*a %¥%m n A i ean*t aay irt th* 

f^ss that ©cjiiari i'-;>aal? 

A l amy i t * * oi l - ^ a ^ M i . 

Q Do**** t ;* t i&aan ams!'* *» i t g^ads logioali lot urn 

you r̂sn othar <$tsd^i«tw fels-ar^ ymi frsav* u^#i tha i*&rd dla>> 

eoatin^ity *&¥®x*&l t l ia» aar©* 

H y«ro y&'j m&jm t&it asian that yon i«yiKig « ^ m £ ^ 

<saiie»nf A R% 1 sua not* 

la other i«crrda# yo-,-; ma km® ^aaostinttity and a t i l l hawfc 

c*jsamBii«at-i:3n# ia tlstfe o o r r ^ t 

* > P » * . 

1 — a f i s a l l i * ^ 
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m 
§ He that /sw ®mM imm &$m**lm&%f mm. t u u lawt 

tttntaoBtH ia that eos***** 

* *km mmm ym ted dliro^ljsiity, no* I mftdi sar l*a 

^ w r f n t to in tha \mXbm fftf«! am a *#wAaf I would amy that t>w& 

Is a liBtt-ad *j*$unt of ossfflfeinnAftf is i t # by* whare thara ia di*> 

5 .^faiitr tnara ia jaat olawo îisaitw* 

C vtfw are aot d̂ wyriag that £l«ar* oo»ld aat ba ooaaj^o&tlon 

UWQ ward, sr^ jroul 

£» To thaw* t«rtt» ttet hava feoeft *jH*ad *wtia**n thaga lx&erwala 

; ; Diati aaad. &• % and doiait 

A I don*t fe*li*w* that* is a^Miis^tiasi tm md 4mmi mfemm 

t~\&m tm iotarwala, thaw* two **U* of aajida that I ha** 

t̂ nyrrmJ to* sins® Wmm §̂ mmm t& o* fairly fe^aiatant allt as** 

^#1® t;od£*« oxiatiHg b*t*»*» t&en, *ffcL«ii 1 wosiid amy ia 

*& t̂s&l#& af a i l* 

q T tt*o«#t t imd fmt ws&iag 1 wajstod fm to amrf Swift 

I .L*at you. Lot **» r*fj**t onoa Eisrt, Sir* Madaa?# Taa haw* wood 

tha ward *w*wr*l tlaaa har* »^ia j*ar»t»£* dl*ootitisi«ity# ia that 

£%yrm*A* i that** rl«ht. 

Q Ar* r 0 1 1 aai&g "fcJ«fe word %t» mmm that wJsoii you bar© fcba& 

ooiiditio* jwu oeaaot hav* ei#awtnl***lostf Ton ara agfc using oa* 

M 
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- Q — i » n n of t&a ut»w«—0^ la ast to th* aaaAmatsfi of 
j*W 

otasiV lo tt? 

A x wo«U ae? ias plasma di«Bw«*JJWrtty« 

q M s is * &nmmX ^totflo* 3»» aot * gooloslst* 1 am 

A la^i^ with jyaoradfe, I foafgofe fe© iatr^oo sysmlf * 

A H« % p& ite, S^drt fs» r«m**t* the f^astiois* *!*«**? 

ci ^t* tgorfi ynw* ar* asissg* th* «®r4 6rl*m*iatiawity» la ac* to 

aeeloalon of aojamw&awtion 1* ltt X*a aa* r***mri*g to a«r 

• ^ i « o l a r plao* of tm$&mm$ jiafe smisig tt t© dsns* im ap 

ilmi the wara d&sfis^&atlty* 

** ia «i «tl poal that 1* a e©***>a 

A I uaom olamotit-i»ultr to rafar to a. isoytlon of tha r#«or~ 

voir tastr* I thiak oii **Ui not st&mft** 1 «so osw^«sati^. *m 

•i^for a ^rfclaa of tba r««^v»ir afcor* I tM* oil asm $mm 

a ««rtaia CM0*m« 

Q, e»n put it tft&» 

^^r»e# yoti ooulei havo p«rfe« *f it iter* thar® aMsts afiat fm 

tara di#Oi^teAtf# Utt ta o*i%*r farts of that fiald thar* 

j-old be «i^aisis^*i#^t 1 tm* 

s i , ?OT-t.TSSX? that is i U th* ôamtiaaa I teawu 

m» POWTSEI f̂ sr* soai*r» 

- titi'ty.. j f t ' iWitet*,* 

$ *ir, Ua&ay* jgssmaiml ipwlogie pietiar* har* loo^ 

u „ ^ imimm^U or lama I w ^ i s *>o* th* otw#ssl^ of rmm&f 

af ull than tir» Fiafw***! * ^ o j ^ 
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2D8 

l a * 313§# thara i« « ^ to ymUktam rmmrwi^ trm tfes platai 

f cm Snwi «r»wsi ttoaa Sh piaturas that FiJsfrs*sifi drawl 

* Hi*. oiatifivwa, m* 1 ws«M aw that Mm l©c& better thas 

wlae* 

a ?i4a**« what I %htm̂ m* Jteaft f«at^sqr tha m&mm^ 

^fii»#«4 fcefcweoa tha pgwattdaaata an* fr^«t*J*t« a* to hsm mmh oil 

.;:̂ s:̂  was tht raawvoir* ta that «rp»sm t Shall I S I * t e t 

-ft:i:«- aide* Sow! s*s*t a»aea***ttKi tha** oam too ssore oil hy 

-r* Tialroak** $d**mrs» tahloh la ŵt in taiae* of *a*7iwla at 21© 

par aero tract• I 4*&*t s*a how thia ia awnaiamaet «Atih th 

A sgyiit I sgaazib »#fctigr# tfcat is that Hr. ?la4*oalt*s pi^* 

v^*a* l^ltad fcattar* wn§. that they sifa«m#»l aor* ooatlauity this 

Q 2i&iH Shay alao ahssw a*»r* oil? 

h I eaa*t tldafe *s« apawifl«ally a*owad nte«ro the oil 

' d̂.s*;-itel l„n h i s pi«tur**U 

rl m 9 bt& i f tha &m&3Mm4 that ha poftray**' «sdat# thar* 

l« «©ro oU thatt i f U» aom îaasa 'you aom*^*©* axiatad* 

W i l d tfcoi** ftotS 

4 Sc* a^iraly* m l-ari, sws laxjgiaoh aaw ef &«fc 

^erolog pay wmM ooĵ aro »rvfc%y WKsh witfe « s » I f th*y 

i 
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Q 13«Bk *Wtt# 

iii* « S i Mr. its* i i i yi» fe**a * o^atiiMi? 

SU OTSt ?**» ***• 

T̂r hT3U 

Q Kr. tt«**amy# timi** a i l «** tMa pa wall tiaoaaaioit har*f 

I s t i l l havsnH o«UB*U»*ft to ay •** «ta4 as to whsthar sr not ywt 

haw* art ©plsion as to tm0Ome thar* Is a ipsa sap la this oool or iwjt. 

a I <km*t teow isasahar thar* is a gaa ©so or not. fhsro 

csrtainly IS soato gas pn#m*imb ao* I wa«M# iM ay oplt*ioiit thoa* 

®as walls pr©ch*o* froas mmm sfdaa ara as* sow****** with s*J«ta 

whleh orottttoa oil i***iv*tw* fosltl^aa. tthsthar or not fm mmM 

mil that a mm oaf * I 4o» ft kaa*>* 

Q Is thara a p****teiUty tliat it ooo!4 ba a looal gaa oa© 

eoistttloti? 

A X think thara is a poaattfelUty, tut 1 doa»t teow how oon~ 

timious that #w oa? wouli sa Iron 0m wall to sa* wan* 

% I ***, taaa* four &!£**«** ***** that yon ha*o aat* 

Bdttad here aa oaibihita, waal* y*u haw* say ^fw*ahiilty lafoma* 

tios as to tboe* la*U*i4**l wmfl ***** y®» ho im a position to 

say what th* pmrntmhiMW was ia at** coral 

A lorn ar* ia«ltatiag that** 

a T**# Vm xwMriai *»*w±a*»lly to those rook eoros that 

you haw* fcrougfet in* _ 
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3&© 

h m*m%B 1 m& a* would wmmm ***** trm s*r© t* 
©ai^aarwhi* inatbar ef adlUdttrei«i of pmmmMLU%r0 4mpmMm *P<̂  

*hieh part of tho eor# I ao»pio4* 

s By eoii*MoJ*hXa# yom I M * what* ^ r o a *&iil6mj^**t 

A AMM streaks mm «r way •** «*ai**** • a****** »mi*les*ol^s» 

X think thay coald, 

Q Ita trying to mmmUm t* w **•*' th* ivlatlosiahio 

twtwaan tltm of oil «o4 pmmmmmtr ^mU oo, rof orriat *»**itt**^ 

Iy to tho typo of oil w# too ia tho Hmi Pool. Bow low a »*r« 

MtbUity oas* wo h**%if this is m wm&mmim mmUm »l**s* 

m* Um low a mrmmOLtf «M W* h*ws aad st i l l mm a isorewsot 

of oil through itt 

l It ia as aagteswrtag q****!**, immm t I wmM *stia*t* 

that tha tmm of pmrnmUMMm %is*on#i mtm oil wmm flow 

ssight ba m tho ©risr of a tenth of a amlUdeVay to a »iHlte*ey» 

istuaily I woiiM amy that it ***** ha aot^Oly la** than that 

thrswsh tfeleh oil oo*t!4 How at *2l» 1 would oartaiJily say that 

sand showing saro mnm*USXf ml wo»M m% ****aiaiy flow with 

mr oaso throttggi that typa of s«£* bat aw to tha %raah-#ff wo**** 

ma te whara oil will flow and oil wUl ast; flaw, X a* ast pi**ar*«. 

to say* 

Q But you dsaH thiak t m at a teeth of a wiMlaairoy oil 

wa*tl4 flow thrmt# itt 
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eV-4-

oil wonl<S pwteately fl<*w tiiro«#i ft tenth of tho «mi«*ray 

sw* probablr %ary#' wry gUady* 

Q It wot&lil How teaettor tamich oa* wiliiiiarsy? 

4 Certainly. 

f lu wst ft*at*# i l l 1 a m . 

Ml. PQfims Goes aafaaa alaa hawa a f^aatia^t Sr* KsUalj&ai 

% HHrt fTWW* 

Q Kr* Llaasmy, X*» tviaweiaamlAg turnips Patrolsiai eesipasty* 

l just wanted to aak yam* yo« just have tha two ©ores, la that 

correct? A Barâ ŝ  

Q law aorta «blah van tasiiKfet sara? 

A Four* 

Q About what ara tha aHaa af th® owes, about throa laehawv 

1 Tes. 

Q 'Thaa yo« are taMai *3&ont a twa£**«»la*oh awotiom of tha 

pool t© relate tha twalva silts* ia that rijfctf 

A fwlaire laahaaf 

Q Wall, you l i p fawar oor«# thraa Uiofces *eroa»# that i t tfofat 

twelve inohaa* 

A So, thaaw are not the aw&tat of our i*s«^rvoir lafjersg&aa 

about tha raawiwlr rwak* 

Q Thea* are the oaly oaaa that yoa have pfwaosifeei to tha 

fraaaiawlMrt , A Tawt»a riisht» 
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ft tm mm mlmUm that, ^ +f i^nstmm earing It 

tveir* alias. 

h i m pi*?**** to temtl** tht* ton* oors* ara 

tlva of the Cattls* a*si# tht aflfci** 0t01tfl> a***, whlah mm oor*d U> 

tfeaas two walla. 

a tfcsas foar sores mm I M two wells? 

A that's asi-ras** 

KS. KmAIWf *a*t*# «U« 

MR* KftfSIf ssgrsn* also bswe a awsa*lewif Hr* C©eloy. 

Q Rr. ttaalsmy, yos* uro lastOlsr with tha tarn eosnoii mmm* 

of swofsly? 

A 1 hava haard it* hat I feava sowar wssd i t . aad X do not 

kftsw its daftnltlsa. 

Q Bo you foal that aaaa*!**** ooaowiaiag OOBSIOR sonros of 

supply sh©^ ha tNittsr d3**e**d to m m&Lmmmbm witiiaas rathor 

than a go#loc£®fe* w*taaaw* I tm* 

m. oooiaert io ftvti&ar sje*»*ion*« 
MR. OOQL&Tt S r . IMstor. 

"y sgasfti 

Q Mr. Maatey, I hallow* it has twaa stated at this hearing 

that tha length of this pool i s mmm twaisty aiiea, is that oorrsetp 

* I thla* I hoard that fifty** ^•mr or psrhapa a little 

mars. ~ — 
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q tfteat im tha mntmXX 3Uis*jfrb at to aafttra 

haws mmm m dapiotad oa gshlblt* X and 2 toy torn mm. U B « , th* 

gipi«rftl © w a i l lmgth af i w r atwdy? 

A Aboat. I woiOd »*y* m*mmmx aia* *ad too adUL**. I would 

s&y alao alia* as a ftgara* 

Q lad teat laagtlafias at*** aaa boom amda* or that alas or 

t-aJti ssils stMy Ms b*«m a*d* along th® iowgitwaloal axis of tho 

pool, is that oorraot? 
A io. both alone tM . l a ^ M i a a l and aoroa* tha axis of 

tha trwod. 

ft Sow sasny wilaa of atwdy hwa yow aaa© alone tha- laagitiysd-

insl axis of tha pool? 

A Ton ara right* about alas* 

Q In othar word*, that aia* or tarn alias of atway that row 

mm aada along tha loagltisilfaU axla of tha pool mprmmm a 

attaiy of sow* half of tha Xmiĝ k of ths pawl? 

A kppmmZm&mly* aUs^tly lass. I would say. 

Q Ami I think that pou jta**** extract as l f X an not awrrasjt 

you statod that fm ball*** thefethegsawnal r«wj*w*oir esaditioia* 

sXmg tho longitudinal axis of th* pool ara *3M.lar froa ono m$A tjs 

tho othar? 

A I would amy that X haw atHstad naoy %imm that this ia a 

Tory h*t*w«*w*w« raswrroir # ted t thiak that tha hwfcargaalty that 

would f lad in Ui»a* alaa alls* w^04 probably 
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Q Cid yeu haar ths tmttmw yastarday, Mr. Ui&m&f 

A Yaa. 

Q las th* swsaral tout of t3a« t**ttlaeay yaatarday suoh that 

would indleat* that ths ^mmamMX%i&m of th* rmermtr would 

prevail froa tha aorthwast ta tha aeufchaast aad of tha rssarwirt 

A Tas. thay do. 

Q Do you foal thai ptwr uto* or taa silo studs tharafora. 

alowg tha loagitudlml aala of taa pool is typioal of tha aistiro 

laagth of tho pool? 

A 2 halim that It it* 

Q What langth ara tho oroawwia* studios that you mm »do 

across tha pool? 1 About two nilas* 

Q that is tha f*fssr*l t«Uth ©f tho pool throughout tho 

loagth of tha pool? 

A 2 would say about tm aad a half mil©** 

Q So you hava pratty &da#^aly studlad tha oross awetion 

of tha pool, do you foal that is trust 

A I foal that I haw»* 

a Mr* lisdsmy, in mmpmw* to a fuastioft by Hr* Sall«garf 

you pointed out eartain ara&a whors tha aeraaga had not boon oo®* 

plstaly d*w*lop*d? * las. I did. 

Q Mas dssttoa $ of TotawdtlB- 2f # I t , base fuHy «*wja)«p*d 

In your opinion? . 
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2X5 
A it hag hmm tmij w» » opasi*g» 
Q £ft» Seirfcioii S been fttXy dwalopadf 

A On ao acre apsoiaf f yaa, 

Q AT* there several othar saotions thar* that hmvaw't boor, 

developed on 40 acre but thay hav* haem fully developed as at) aora 

spaeing? A thara ara athara* 

Q So that a© part of tha pool baa baas fully developed inao

far aa 40 acre apaoia« is «ea*w*aaa* A that ia eerreot. 

Q In roapoaaa to aaothar o^aatios fey Mr. Salinger, he waa 

aaatioaiiig a hypothetieaX mU that coulo ba drilled betwwaa, ro-

ferring ta your aaalblt of oroaa ewxftlsa Ai, a hypothetloal wall 

which could ba driliad batwaao tha third mU aad tha fourth woll 

aa that exhibit roadiiig trm tha loft? 

A Tea. 

a 'sphere womli that wall be iooatad m your rod Una OK tha 

exhibit whmAm tho plat of tho area? A Sara. 

Q Would that fee a. atsMard lowattsn for- a 40 acre woll? 

A Ko« 

Q So that awwa on 40 aoro apaaiag it would ba is^oaaible to 

know what would prevail botwoaa thaaw two waHa aa depleted m orojw 

aeotioa AB1 k Corrast. 

Q in mmmm to aratfear «p*wtioii# Mr. liadsay, I baliawa 

thia Question waa iireotad hy Mr. Bwrt^aU, ho aateod tha origtB ol 
the oil uhlan la iu siati^w aallup fnmlt-
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r-^wiFi 

Q Aether ths oil had ttoufred o^evhors slat and aigmtsd 

iiit© tho pool* or whetbor it »to«rro4 in the pool* you stated that 

yem believed it oould possibly aava aswurrsd ia both pisses? 

A tea. 

Q I f tba oil bad oo«syrrod aomoMbara alao, would it hmm L<S< $ 

possible for tha oil to have found ita way through geological tins 

tot© assy mtmrn whi eh aay ba p»«aa*l« but ara *wrot»ided by relatiysly 

iigpar&aabla swetlanaf 

A That would depend partly m wham tha oil waa f orated and 

what tha gaologleai eruditions wore whoa oil esigratiot) tool place e 

Ifave I evaded your queetion? 

Q So* I thinjte you have answered i t . So you think that the 

oil* i f tha oil was immmi awewjpuawta also throughout geologioal 

tiae* wouia i t bars a tsatba? ehafeaw of getting into ths* now you 

say* X believe that there are isolated porwa&ble ssstions* Isolate^ 

seat ion* of permeabilit y and porosity? A Eight-* 

Q Would tha oil haws a batter opportunity ar leaser oppor

tunity of getting into that isolated auction ef poraeability and 

porosity in geological tins or ofpttiag out of tha isolated 

tion of pawaability and porositf f̂aring tha aataad l ife of an 

oil well? 

A 1 would say ths oil wowsli have a mob hotter oMnoa of 

gat ting in khan getting1 awt# 
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Mm BBTTSRI HmsM yw* Thaw** ml* 

A Unless we drilled aaawth wells. 

BS. fOIflRs Are thara any further ajuMMtioas? lbs wltae* 

mf be e&cusod. Wa will tales a afeorb raoaas. 

Cfitnesa aaouaed.) 

(Recsea.) 

KE. POKTSRs tba fcaarlEg will aaas order. I£r« Ssth* 

will you ofiU your ns*t tfltasas? 

lift. SOTs I wast to eall Kr. Sorbsrt S. Kathwsju 

sailed aa a witness, baving bean first duly sworn, testified as 

follows! 

'3 Mr. Methvsa* vers you sworn during tbe coursa ef this 

h earing? A 1 was. 

Mill you state your nane and position with Shall and your 

issduoational sasperlea ê. j&sasat 

A My nans Is lorbsrt X* iSathvaa. I was granted a Saobalor 

of Science decree in alae*rl*ai auglaawgiag from Oregon Stats 

College in 1953• I haw boas with Shall four years, spscialisinE 

in reservoir snglnsarimg. 

Q Whara do you live at ths prasoat tlswj? 

i 

A xfB living in f-arjaington* saw ŝ asieo. 
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% Ktv* fm @*is * study of th* M*ti ?1*M to thl* ftî agtloift— 

k I hav*. 

Q Are you generally familiar with the reservoir cMmettr-

istios in that field? A ta», I am. 

MS. SITBs lay ha testify aa aa engineer? 

ME. fOIfSls taa, air, Ma Qualifications ara acceptable. 

Q Mr. Kethvwn, wiH you plea** proceed and. de*crib* the 

reservoir «haracteri*ti«s and tha mmt®m af your data and how you 

arrived at your various figurs* «ad eoaputatloa*? 

A fas, 2 will. 

Xf» aaploying tha geologic interpretations as preeented by 

sur previous witness, also employing the patriahyaisal analysis 

aad the study of tha rsaarvolr data. Wa find is general that walls 

apaced in aoeordane* with tha rules and rsgulatiexi* of the h'«w 

Ksadleo Oil Ooaasrvatioa Cosn&aaiaa, firstly will recover mora oil 

than wider spaced wells, aacondly will run a aufficient profit, 

and thirdly will pay out th® cost of thia development within a 

rsasonahla length of tine, Thee* findings ar* baawd on caloula* 

tion* of the total ail ia place asi an estimate of the atiount of 

r*cov«rabl* oil. Th*a* aalsulatlona lawolv* the use of the avoraga 

reservoir porosity, in th* region w* ar* discussing this value is 

15$, we are using au average water eaturation of tS% aa determined 

by electric log int*rpr*t*tlan, e©r* analysis, aorcury capillary 

*rassure curves, we are using a ahrlnisajp factor of .70 as datoimlink 
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by m anaiyatg *M pmmi^m with emm® *» p^fiwsl/ testi

fied to ia this hearing of to huaarau* OM «r*rag*a «** ton 

ami thereabout* mllUd*roio«« 

We alao are booing thl* on ft drive aechaniata of solution jaa 

drivw racodad by gas o^aaaioa wMla ta* mw-roir ia above tbe 

bubal* pressure, lining th**« data* ta* total oil in place as i n 

sulated, la 6S© bsvrals oar &«r* fo«t« 

I want to point out that this ia in tba adoralog pay iataraal. 

Bow, w* think that th* priwary raoovory afflciancy, or 1 talisk, tbe)t 

tiie priaary recovery efficiency will ba about 20& ef th* oU in 

tba siorolot pay rentes* m doaoribad la it* Mdhlt 3 aa pro* 

vloualy awatioaad. thia m$ would b* af tha dot) which la 135 

barrala par acre foot* alao want to point out that 1 ball*** 

that thia value i * appliombl® only ta wall* apaoad at 40 aera 

interval* aM it will not .bold dO acre apaaad weU* du* to thw** 

previously taatlflas: to discontinuities. fh**e have be«n aŝ aiapli-

fled hy Exhibit* a throu# 11* X would like to pr*«*at an sadilbit 

Xo« 12. 

C»rfc*d Shall** Sadiibit Jfo» 12̂  
•for idantifioatiott*) 

thia Sxhlalt So. 12 soasfcltutaa wwU data in th* l iati Flaid 

of propwrtiaa operatad by Shall Oil Oaauamar* goBarally in tha 

rsgion a* d*pi*t*d by tho Sxt&bit* S throtajh H* 

Coluan 1 ar* th* wall inadoara aa wo hmm th*m oa our oaMbltb. 
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Solssa* 2 la th* location of that wail* 0*1 

i«t«?w*la. Column 4 ia tba aiar#ia« pay pick or thl«lB*«*w# and 

ma alao have tabulated what w* barm poor pay in that aaaa aoJUawt* 

tha next column, 5,*ra tha amotthta of fluid usad la fract ttwataaut 

wherever applioafal*. tha atssbb ewluaw ia tha total depth of th* 

well, fhe seventh •alasst io tha olamtion in feet i&aasursd trm 

th* Kelly Burk, th* nosst ooimn ia tha initial rata and barrels 

par day of thasa walls where i^lioabla. fb* naxt column is tha 

initial pressures of ttsosa r«i#pos*iv* walls* tha next solum 1* 

tho saoat roc&at p»Nsssur# data of th*s# walls, and th* *3*v«ath 

column Is tha cuwulativ* oil in tswrala* tfeos* awa**** ara up to 

315? unless otharwiso noted* 

1 wast to qualify esf^tlsliy Solute 1© wMob ara tha recant 

pressure dat*, and th*** data wore obtained by Aiaerada typo 

prassur* bomb which me hang in th* parferatad Interval of ths 

rsapaetlw* woll and thasa data tit. Solum 10 represent shutin jiras* 

sure of walls, these wail* taring bsati shut in for periods of 19 t|& 

over 100 days* 

thaaa, iliaraforo, r#|^^*^ mmmm rosorvoir prossuras is 

th* raglon of th* particular uwll* 

1 would llaw to point- out some of thaaw wells on on* of our 

«achihlta* X would lika to afte th* &wna?al »***«***& that in thw 

interior rê l**n of the Shall oyatttftad iropawtt*** ia th* region 9] 
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awaufy that hf giving mm mmUit walls, m?m& mm i 
which ! • ia gawtio* £*• 

Q Mr, Mothvaii, why d@ts#i you stand over oa thia sido, and I 

think tvarybody can aaa* 

A Caraoa I©. 1 ia Section 24* I f last la thia wall right h*4*. 

Thia woll aa of 9~2*-J;7 had a prappira, static pressure of 154&* 

Anothar wall ia that ragloa would h® Sarson 4 of Saotlon aa, wfaieh 

is right her*, thia wall had a pwwaawr* of 15i©» 1,504 oa »SX. 

inothar oaa ia Carton 14*45 in taction 13, which would ha rigjbt 

hero, had a praswur* valu* of 1539» wbtobas I said tha «wi4mmm Is 

vary near orlglaal prmmamm in that ronton, priisiriiy bawauaa of 

th* lack of withdrawala in thar*. fo tha weat in Saotloas 10 and 

1% •a'.̂ dJfleant withdrawal* haw* b«n aada* % think tha ettawantln&r 

HI** baccate evident from *h*a* data* 

Sow, apocifioaily 14, 15 la ****!** 11, which would fe* thi* 

wall right hare, had a vain* of 1177 HOC affear withd âwala of 

6,555 barrel*, low, Soil I©. 12*15 bad a pressure of 1154 PSX, 

which i * th* naact well up h*ro, altar withdrawal* of 22,3Qf barrelk. 

l?ow, th* aaa* well to tha north, U*~10, thi* one right hare, had a 

r®aarvoir prawsuro or mmmm static praaawr* of 1454 FS1 ftftar 

withdrawals if If ,152 sswrala* 

I wnwld life* to awaJtify this data a* 1 naglectad to do bafork, 

tho pressure data,, those haw* haw oorrwetod to a caisson alavation 

of 1500 f*at, 
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UfrjLS ana tha— m^i ia frattshlp II totb ami Mmm' &Hkm*r 

have value* of ©sly in taa r»s£« af a l ltt ls over 1100 Ptl 9 wMl* 

th* waU te too aorta ban accordance with the tosti-

tao&y the ©thar day, I dc not haw* th# apaallle ajawaal** ^ thay 

had a slMIar situation whore tie pleasures ware the aaaa ia 

gamral oa locations Hk* that*, but hero it doea net occur. 8ut 

there la a significant diffarmo* and yet withdrawal* have hawo 

aporociabls bora* .1 think it** a kind of a cowparoMo «*j*japl*t and 

yat it point* to or awc&wat* a 4$dtmwm% ooaolusiom. It suggest* 

anothar discontinuity, or at laaat a hotargoiieu* type of roaorvssir 

i& view of the fact th*** wnils haw* tiaon static for suit* some 

tla* # or shut in, 

$owc based oa tho pmtlmm rtsarwlr pariaitars that I hav* 

Hstod, and based on tba Laopacii map of tbe aicroloj- pay which is 

r-sdiibit 3» aad Isasott #n an t f i i p Mtrol#f pay of 12 fast, 'l&sod 

on 40 aero spaced waU* and tha p w i « rocovary factor of 

and the 135 barrels par aer* f oa* rooowary avara®*, 1 haw* @alcmle>f 

tod that thora wouM b* ft5#^tJ bsrrals per wall froa thi* saM* 

'His I want to repeat again is tba iaxqatah, froa th*- isopach of thf 

net ad*roleg pay* low, ia addition to that wo haw* what we tarn 

pmr pay* thaaa are sands that wo within tha** aajor etlavulos pa; r 

liiterwals and others, and w* %kiak that thara will b* sons* oil £rc4> 

thar*, in met thia ia baawd m th* fact that wo haw* walls that 
ia&vo faaa% eaawssllfiad that, Mr aabiiast® of that oil par wall 
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will b* oc tft* ^Mar of Vaivala. l^u* thar* should b* 

•boot 7$tC?@3 barrols par 40 aora woll. thi* flgnr* of 7$,0QG» of 

e?ur**, dlssgr*** with th* prwwioutf t**«li*W'« So&aoaloa af this 

rftoovsry of 73.W lotrvwUi luwi a* osbisattod drilling and dawalop* 

aaae and aowplatioa ooot of |4i,C3M will raniar adaowab* profit, 

tti© pay-out cn tha basis of thia awsfc and thia raoovary will ba 

loss tbaa two yaars, jsstwKla* aalatiag haw ftaxlso allowables. 

Wtm§ in mwamkm* X faal that 40 mm *pao*d walla will 

rooowwr a groats p*««»taip af th* ail iu plan*. I also faal than 

LU mm apaead walls will b* profitable and will haw* lavosafels 

atxS acceptable pay-eut*. :ft5*****r*» 1 think it*s i^*ratlv« far 

un to ***ow*r this aaMlUatsU oil ia th* is**r**t of a l l mmsmmd 

aad in &eo#rdajjô  with th* rulaa and iNsgalaUiins of tba Maw Ĥ mXm 

t i l Conservation Caaŝ aaiau* 

M. aOT: I bsliaw* that** a l l tha direct* *w wotiM likja 

to haw* tho exhibit iiavraduaad into awtdanoa* 

m. po»m. ishibit a©, itt 
*a, 8a. I t . yaw, air* 

ICR. ?mS$3L% ttthout &bJ**tio» it will b* «awlttad in thi 

raeor4* 

Q Mr. Mofefevaii, Shall, up«4^amt* at loast, has g*n*rmUr 

o<mfia*a ita apwatloft la thla mm th* 

m 
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A -4ith th* **c*^i*o* to th* naat of sua or aor*. **wti*as« 

Q Ha* Shall fOlXowwd a pa*ati** in thi* *r#« af drilling 

w*ll* and dmlayteg th* *j*tu*l ooaa&otlan of tho** wail*, .to ©thar 

ward** m% aatually h$m: pm̂ mlMQ thmt fi*r* f&u 4mm thatt 

A That ia tru** ^a&ibit IS *x**9&iii*s that *«a of thoa* 

walls has* aot h**n oofs&lstsd* 

% Just few amah preAaatioii hiatory da 70a hav* front th* vj*ll|* 

yt:-̂  h*v* drilled in thla r*^*wroirt 

A I do sot .have th* e^slstir*- stt̂ aTg hwt it is- only & 

f».tt«r ef savaral t&euattsd ii*rr*l** Tot*, way V* ahla to adi that aj* 

( you )mvlA to m aior* apoolflo* 

Q 1 sot*d that a ff«ls«r af th* wall* ia th* $*j*»tw? 8»it 

vitfe ^icii /*ur t«pa»r Wŝ  pflaalsallr $oao«ns#dt oont*i& 

% ;vu«&er of &I«yftka ii, your rtl data «WMt# 

w 1 ***«*&& that ia im& to tha taot that y#u haw* ast &&®»* 

pl&*t?t4 mam walls? 4 t**# air* 

Q So yaw thiak that you haws saoujgk data a*** th* basis of 

*xp*ri*ne* it tills p»ai# to mmk a first ŝ noisiaiim that, 

pezssuwwfe 40 aar* np®ni2if§ is Juatifiad in thia wtol* raaarfoirf 

h In my afiaisa it was auffleiaat tc r*<»*a*)aad thia sp&«iiic* 
;i Da you f**i that %i:mm wauld oa any dlsautsvataiis rotaiai 

tm pr*a*nt 80 acr* wall d»natty la thia pool for a pswiod af 
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mm yaar to obtain idditiett&I p ^ f t i a a data upon afaleh fm mmM 

baaw firm? ^^msious? 

k km will be thought mm im swfeewjswant beatiwoBy, i t wiH b* 

41asutwaata£*aw* IK asos reajawet* te daisy the sort dease Spaeths 

program• 

5 Tew have stated that ia ywr opiiiioii walla should ha « U | a 4 

sow thla raswwolr upon a m ifcfrs apaMiis patters* Po fm safes 

that î eoawawjrtation with rsjard to al l of tho mmm ia thla 

voir or just to tha a»r« prolific avaaa ia tha a*w&*r atrip that 

you, 1 boii«w*, or tha othar witetaas Imm mtmrmk lot 

A I baliava I taatiflad to thla, was om tha average of tha 

adorolog par ration aa aapiatad by Sahibit 3* 

a !**• My auaatiaw swaw ia whati you leave tba area* of ttsl̂ Eor 

sdrsrelog pay asd aws to tha b©usrtario# &£ tha raaorvoir *n th* 

«£tert®r odfaa of i t , would you mmmmmd to your oo^aw drilling 

wolla on 40 aero spewing ia the** »r«as? 

4 fto, 1 wouldn't aad, fe#«*»e these ara unprofitable wosfturjew 

aa toatiflad by ®m oi ftawragr** wttesaaewau 

Q All right* than a^wrt^c that yon ara eorreot la your 

analysis that thia rwawrvalr l**k* uaifatHlty and that thero ara 

mmm m tbe edge that are .rwt aa wrollfla of oil or profltabla 

fiaftaeially, would oat your popspaaal raaalt in tba Xoaa of oil fr*ja 

tho** mmm if fm drillad, yowr fa#m mmm oa W mm apaoia« msA 
î eagwlita that you aauaat drill tha othar areas ao 40 sera aparlTfî  
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A B w t will b* *o*» af that oil loft bahlnd, 

In fast* thar* alabt b# suit* * Mt af i t , Mmmm?, 1 don't tfein* 

any industrial erspalsmtlaa wouU wan* to $»» wuuld want to m 

time* aM drill thaaw awlX* b#fi«wa» «h*y «ro tawwjMtt»**tt**l« 

C| Tour raaaaaawiiaatloa la Isaaaa m ths baliaf that you cam, 

Vy 40 4ior# drilling «t tha *$**»: of tMa tw*wyoir — 

A (ZatasrrwptiJic) »to*iM p & r*gM**tt 

c yoiw coaelwalon on 40 « r o spacing* aa I und«rsfcsM you# 

Is based up® your ballaf tiatt beoause of tba thialaaiaa erf" fete* aaa|a 

ta tha better ar«is of tola r^«rwir t -yon aaa raoowar iaore oil 

tsas i f you drill oa <© aarw upasinf teou^wait tba antir* 

*oir# m 1 right ia that? Po yaw aallawa that you oaa do that? 

A I vaat to b# sua** 1 wî arwtaî  tha auaatloa* 

Q F«rhap* it waw yaps®. 5© yom b*ll««w that tf this P W » 

r-Qlr is d*wolq»*d fey entiling m 40 mm ipaoing im the a*wa* of 

tha r**wrT©irf tbat sosaalfi the thdotaasaa of ths sand wfcish you 

aay will pay thaas walla out r**har than drilling BQ mm walla 

throufthout ths antlra rm&w&î  In wMgfe system, w ûld you gat tha 

aost ultlant* w i W | of ©ill 

A As *&at*d«l X don't balSaim that 1 awuld glv* as opinion 

bOMsauao aa atatad# th* *ju@#fct«i isfar* that i f you davalop on an tip 

&<ar# spacing pattara tbat you wiH driU wall* out in tha non* 

profltabls region* 
n Han j, ftfwtt rmtiiar* a* a Mttw af pra^tieal **oa*Mi4a 
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aa? 
am ***heja*i*a tMl yau mm mm liaaly t* ^ it w**r thaw 

cir«i^to«#s tMa if you mm mMM «p»s to drill it os 40 aero* 

it 1 a only half tho iwstiHfflfc? 

A IC it»a a X&m9 X ao«H tisiak that amyfcady would atra t-

put thair saamf 1st© a loatag wstura* 

Q ilmt would dapaad too wpss tha rata of withdrawal* would 

4*. * isccu** »*• 

H That too vould dap^t to torn® «atant upoa tho rati* ar 

withdrawal perwittad frots tho i© aer* wall ju*t aa your — 

A < interrupt i&g) 1 aald a loan* I i f it ^mMms&m 

a loss ia dollars* 

'i la rsur sciaelaal©& aa to tha advlaahllitr of 40 aer* 

mmGtv.?, trim aa aeottoetU p#iafc of *i*w for your eoapaay, pr©diost#d 

ts a»y degree apca tha d®«i» af ptur eoa¥*u>y to aospire oil fro* 

tliis reaarvoir far ita pip*li&* aad raflute* *jad mrkatiag purposw* 

A Sir, !•» ia. tba ?rod»**lo*i Bopan»mt, aad aa you kuow, 

sur jot ia to produe* and dowalep than* field** 1 as sot ^ualifiod 

tc apaak m far ae tha othar |isa*#« of tho eofstpaay ara eeaawoRMd* 

•U fl&ve you ?a*de any atudy of th* proposed off art to aatahlla 

a pr***ura isaiat*«*»e* pri«p«» Is thia rwawjrwoirt 

A Yea* I hav*« 

q Mays you its *uaa**tia& y&th your studi*s of proposed apaei 

•L: this rsaorvoir at thi* tlsm %*km iuto eo3uttd*r*tioa tho poa*u> 

? 

ag 

hiiitia* that aff&rt? A I * * f wa have. 
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^ la i i fu^s oplfttsn that i f wall* ar* is*\wiai*&*ly &rlll*d 

m a 40 aer* basis KS4 witiidr*w©ia talc* nlae* mt ths wmmmA rat* 

*>j&t jcm used, the pmm$& allowabla, that them will hs a pr*s* 

sisrs dwells® in ths antlrw f i a H aoawiaaat s*^wal*3t t© tha 

gyre slmlimm fm pointed out la ;S*etio»« 10 aad f? 

4 l fealiava that y»u hare atatod that i f walla ar* drilled 

b3a»diat*ly. 1 da&H thi*& that** a prftsfelenl sanaidsratloa* I 

4on*t think i t»s a wrastloml «w**tloft» 

o i l l ri^fet. I f awlis &m ast ft* he drillsd ianwailataly 

•̂ c*c that basis, what objsetion earn yam haws to a« order of SO 

$or* BcmKifni for oa* year? 

A I Just tastifiod piwiswly that that would bit brought out 

in future feaatiasny* 

3 Yon doa*t hare any iriows or ideas on that at al l? 

A Would you stats & fas^ttoil 

Q I f yo\t ile riot aaliawa It 18 feasible, aad it ob¥iou*ly 

i*n*t, ta dr i l l walls on a 40 a#r« foitais In th* next year, what 

faction you bawe tc eâ ifcinuteg ths Hold ©a th* i© aem bands 

wirstil at least tha praaswr* wslnaanano* program 1* taatwdf 

K?u 32*"!!i X dew*b Valla*** th* witnoss ao t#stifi#d# Ua 

didn't tastily i t was not pmsfetmi, to dr i l l walla os a 40 asr* 

spaaing diiri?tg tba o#3St y*ar# 

Q :;e y©u think that yaw oaa dri l l «n*ugh w*Ua in th* nawt 

•su1 t& dufŷ Î gi tto Car aim lait a i 4& aer* baaia 
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I Ttmt %» o^lta prmmi 

Q Hmf SMmy wails wo 

A Oh, aatiasfcti/ig i» 

0 Tea* 

A Probably — cmr#«n tails? 

Q Wall, OR yowr aoraapa* 

a y»H, tc^sstftiag lih® ftffef walla, I baliowa* 

7 lad mm? dt? you. &#Xi#f3 It would tafca lo 4«rr®leff thl* 

flaXd m « 415 aer* Mots satiroly during tho aaxt yaar? 

1 a A«T tho <new «r#» w**rf 

.klsfc? «>f as»lr* tlati'^war Gallyp Oil Ptaol aa 

1*0. pr**wotly kaow i t . 

I Tm astir* Biiti Wm̂ l* I bail*** that** brought out in tb|e 

t«*tiauwiy th* othar amy of & wiy $r*«fc luatbar ef wall®. 

" Approxiaataly walla* waa it aat? 

A SaesstMiig Ilk* fiat* 

Q Fan, do you this**; l i f i iw«etlaal to drill tbat aany wmUm 

Ix. a ye&rt 

A I thlak I alr^^y said that i t aaaa*!* 

Q tbat i t w*siift? A *Sa* 

'4 What ao you oo^aldar to ba tha bubbl* point pr«a*ur« %M 

this rwawrwoirl 

A «f figuro i» **ry 3lo*a that figura aa t«atlft*d to 
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£ TImt I boll*** w*e 12 A 1207. 

a 1307* 

A 1207 1 bellow i t w&*» r » * 

Q I &atio« that with tr»« Halted production that ba* taken 

plae© 1st th& f lo ld , that t m ©f tb* wdlJi to ii*i<ssi you i^orrad at 

bavijifv **** produetioa la &m%im, 15, that tho ra#©i3t |sr#®»orea lift 

lOroadF bolow th* bubble polfit, «& 1 oorroct? 

A f l a t la oorrast* 

Q & r*»»r*ijir ao^.ia*«-r, <3o*a hawn aar algalficanoa 

to you insofar aa tdtitsftfe# rmmmti? froa thla r***r*oir ia cstt*-

sorsod? 

A Si^sifioaafe of thi* prmmst^t 

% Pressure 4*«iis» w»hsm WM bafebla f^lnt with the as-jmsel 

of a l l that hm mmi i&roduesfd* 

k would you raatat* th* mm^lm'i-

Ct Tmm taut isavsp aay ttij^floano* to tha doolifte of 

rtamriroir î msawr© in ths abort prududtloc history of th*a* walla 

balow th* bwbbia point bore mw «l#iif lemisoel 

A f;*ry definitely, a <«s»y sanaal r*a*tioa* 

% &oa*a*t it it»iioat»» te fern that thia ia a r**wjrwoir that 

raquiraa a gather ^.mmsm^^ta «&frmsSi far- m apa^ifig auad *dtij 

drawal is mtt^mmmti 

A That** why m tmw% ciwa i t 6 vary Ŝ ummm̂  study. 

> 

> 

ft So you tMttfc that th* ^rgdaetion hl*UMry l * 
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mttiMm^t fa-fa jmtfcifj Um r i m t&at f m think mast oatatj tha 

atdtlaa t i» i ,mg* \m m-wi As tlhta df^icipi i i i t of th l* roawvodr? 

A i I tftisfc that i t Juatlfl** th« riafa ir* r##-

ŝsaondsatior* X wouXd&*t Imv-A rao*3*u*ô tdad i t . 

**iK« lAJ'^iJAtiSaiifj i i * a t * 8 a l l * 

*h» ^aariag w i l l raj**** unti l o*w«dtftawn 

MU Ptsrrsit tarn Esawtsiiig w i l l OQMHI te ordar, piom»#, 

/•rjiia &*w* twthm? ^im^imm of 1%* Methwau? 

im, SSflfj hava & fm mm o»hlbit* m would Hita ts 
:/m* at this tm®* H*ey only ralata to tha ^tooral ateidy tij*t 

:-:''J± hm mM Q£ tha ft@M and wa waatad a oo^Lot« piotwra* m 

i f for 1% 15, 16, 1? and IS at thia tii»< 

iSu rafSKt thowo fftasfiiaa %y i%% &**hw«a?. 

Mfe. U^Mi thay am toy othar î iraasmoi i i i tha eaepai 

oecuay s M k r oapaoxtiaa t<> ^othraa* 

JUt. G&XH'F.y** I wi-uM Hit* te fciile® a look at tboae* 

' r i * K)f<TS 

r-uu s^jLM-,Mii ~:fii&i0. s^^c^ii looks those or*r9-saay 

£^<trro$ata tho wltftaaw? 

M 9 X iiigfji «»£*lal& th*** ara &opi*» af latter* 

tuat 'aire b#aa ao&t oyrfe tc? tho ia£eww*fcsd l i* tha Gmmm IMfe 
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everybody b#r« has copies* ifiiatts* »*,*!*•• MIIM&K*-. 

m* m&m&i *hat are tba aarka appearing on tha»? 

There ar# sssaa red aarks. 

m* 38ft! t So particular significance. 

m* cmmn*Lt Are any of thoaa people going to be present 

t-o testify? Ia Mr. Kaeilistar going to testify? 

MR. sxnu fee. 

m. CAMPBUXI »r* $©M*en, 1 aasuiae, is aot? 

m . SETH! Mr. Eoblsoa is bare. Mr. Ilacalister will be 

prepared to discuss tbe 1attars, Mr. Caapbell* 

HE. CAMPSSLLi Kr- Pickell? 

HB. SKfM: 11©p lie Ig aot bare. 

KR, CAMPftSLU 1 woaft offer any objection. I f you desir« 

as far as 1*» concerned, offar than at this time. Is that a l l of 

the letters that have been sent to the participants in tbe Carson 

Unit by Shell aa operator? 

m. SSTHs I doubt that vary maeh. These are tbe regular 

geological reporta. There have baaa innuwerable letters writtea 

OR the Carson limit, I*® aura. 

m. CAKPBSUs Ara these a l l tbe geological reports? 

m„ SEfHt Kr. fiacAlister can answer that. Is that right< 

MR. aaaftUttSftt Tss, that*a right. 

MH. CAMFESLLs Oo you have extra eoplaa of these? 

» 

m. &&ttit m, we aon*x« 
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Kt. i 4mH mmm to bo arbitrary, i f tba 

Cojaa&ssion please, but thi* ta f&lts a •ussbar of geological 

elusions, wit boat mm aa ef^ortttoity ta road tha lattara 1 hata tc 

accept tba® In evidence, pa^ieixlarly in view of taa fact that tho 

witness la sot bara to testify* X ion ft mean to ba arbitrary. i f 

1 could have a little tiaw wMla tba croaa wsiadaatlom ia going on 

look thaw over, perhaps I can aaeaat thaw* 

KS. SIfHi Ma ara not in amy hurry. 

Ml. POETS!i than It would ba agreeable to you to wait 

until the othar witnesses havs baoh accepted bafora yeu offer thaaa 

exhibits? 

KfU stms i Tea, certainly* 

M. mtinkUt Oould you lay your- foundation for tbe in* 

treduction of theae through a subsequent witaaaa like Mr* Mac-

A11atari 

M. saxus Perhap* we oould i f that would be — 

MU 3$tUTA&$ {Interrupting) fhaa you can identify than 

aad they would come ir. in a wora regular fashion, would that b« 

prafarable, $r* Campbell, trm fmm viewfoiixt? 

ME. CAmmLLi It would fee aesaptabla. 

Iffi* smnt That** right, 1 would like the record to ahow 

that we offered thaw, but wo will dafer urging their adBjiswiori uatl 

pjtm 8*eAllst*r has an o$¥Martusity to testify and to furthar 

to 

i««rrit I I y th*m* — ' 
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m* yoam. sail, goamisgion dsiay tha 
e r any consideration af accoftaiica af those exhibit* until aftar 

your other witness** have appeared. «r. Salinger. 

>f _ 

Q !ir. H«th**mt aa an *®gia**r do you likewise have tho opines 

that the pnvioJt il logical witness bad that, particularly witl* 

reference to Inhibit 11, that thorn are so®* oil walls • producing 

structurally higher than gas walls? 

A If that's aa tha saMblt pr*a*nta, yes, I believe i t . 

U Is your tastlaoay, ia your opinion based on that Sxhlbit 4 ? 

A Well, lt*s based on Sunray1* exhibit as pr***at*d yesterday 

also. It shows the mm structural relationship. 

Q And referring, te Sxhlbit 11, are you familiar- with 

Shell's coBplatlott owthods of your wells lr* thia field? 

A Soaawhat, y*a# 

q Im are aoawwfcat? A *•»* 

Q Which of tho oil wall® produce structurally bi#ar than 

tha gaa wells? Juat naaa them. 

A Could I refer — 

Q ilaterruptin^ Surely. If you want to refer to the sxhl« 

bit. It*a a l l right to. 

A lea. Would you repeat tbe elation agaiat 

Q Htdeh ?f tht Mr produce a^rastttrally highsr than ttke 
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135 

gas tifXXi on that *sfetMt# or any otasr indorsation ansa you way 

have? 
A Waleis of taa oil walla preduo* struotiMeaiiy higher than 

tha gaa walla? 

Q Taa. 

A It appears that swat cf tha** oil walls an this exhibit 

produce structurally lower thaa tha fas wella. I believe there's 

an exception here, fas, mall Carson 2 produces higher structural 

ly, I believe. 

% fhm that's the only wall on this exhibit that produces 

oil structurally higjaar than tba fas wall, is that ©orrsct, OR thi 

exhibit? A On the exhibit. 

Q Po you know whabhar or not Shali individually tasted the v 

Ioiia perforation* to datarsdne whether or not tho** particular 

perforations war* productive of si lt 

A 1 do not know i f thsy tested tho** individually. 

Q In th* event that tha wall was t a ated through al l of tha 

parforations sisrultaneouair, hov can you a*@*rtain whether or not 

th* particular, th* uwparmost perforations produced oil? 

A le can't testify to* 

Q Kow, look at th* log, are you fsniliar in rosding logs? 

A Scwawtmt. 

Q £o*s that Indicate that i t wight ba productive of oil 

I tee l f? 

» 

fcr-
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2U 

a ik»#s th* indomtur* Una* **t th* left-hand coluwn, th* 

ieft-haad slda of th* waU colusa iadiaata, what do** that 

lsidieatcf 

A f ©** »*an thi* lln* ©war har*? 

Q Y**, cm tha i*ft«fe*nd side* 

A I bellow* that our g*olegi*t said that depicted **nd de

velopment • 

Q than 1*11 aak y«u doe* the sand d*vel©ps*»t, a* indicated 

hr this particular lag. indicate tha ability of tbe wall to pro

duce oU fro© that particular purforationf 
A Certainly not* &at a adau&a* tour ou**tion was do** thl 

Q {Interrupting) T*«* A Bo*a this what? 

Q than I ' l l ask you doas th* sand dsvoiopssitt, a* indicated 

by this particular log, indicate tba ability of tha weU to pro-

duo* oii from that particular p*rf#ratlos? Taa will fear* to sp*a 

so th* Court Eeporter can hear your answer also. 

A Okay* 

Q My que at ion Is whether or not this Exhibit 11 indloat** 

tbst the sand daveXopswjift on tha Sarsoit to. a show* tha ability 

of a wall to produce ©lit A Ko, it de**n't* 

Q Po you hav* an awplaaatî m, 1 didn't aaan to cut you off, 

Mr* Witness, do you haw* an *jqple«iatloft? 

k Hot that will ba all* 

s 
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Q—Mow, X mat to call your attention to Exhibit 1% this 

aoraing you r*#*rr*4 to your inhibit 12 and ia pencil indicated on 

Sxhlbit 1 ia red, three mils* two of which ara looat*d in Section 

1% fcwnship 25 horta, long* i t test, and one located in $*eti&?i 10,, 

township 25 North, Sang* 12 a%gt» 

So you raoall your taati&oay on -iireet end oro** e^Hiina* 

tion in whi eh you put 'tho** ft£*r*a in red? 

A Tes* 

Q 0o you hare your Sxhlbit 12 in front of you? 

A I have. 

Q X note that a muster of wolls wore fraoted and a aiatbsr of 

walls war* not fractad, i s that correctV 

A That i s . 

Q A masher of thoa* walls war*, fraoted with 30,000 gallons 

of acid, i s that right* ©r Uwataatattt 

A Oil and —• 

Q freatwent? A traatewMt. 

Q teu indicated on tMs ttsmini's session that th* two walls 

in Section 15 had quite a rapid drop or decline in bottoahola 

pressure as oo*#ar*d to the wall in faction 10, did you not? 

A Th* walls ara spwoifioally — 

a {Interrupting! tba walla ar* soocifleally 12*1$ and 14-15J 

A Tes. 

Q Ara those two wallf at tha pr^sant time froa your aahlbtt 
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23* 
%m imm arssww** in th* fluid that fm 

A la mmr4mm with th* asdtibit 1 H U m they ar*, 

a Are they both balow th* bubble point? 

A w* have established that taay w*rs* 

Q Tour answer 1* yes? A Tea. 

$ How aan? gallon* of traataamt waa uaod in fraoting ta* 

wall in Saetien 1©, Wall U*40t 

A That wall ha* not ***A fteatad* 

Q 3ow isany gallons of traatttsat war* used in fraoting tha 

Well 3J-l$f 

A That waa 117,430 seOleaa* 

Q How saany gallon* of ttiavaaaat were os*d in fraetiag Wall 

lV*15t A U5»3*Q gallona* 

Q Bid you, in any awê alattaa of your woll*, u*e that fimeting 

in any of th* other walls ttm your SKhihit If? 

A is©, the-** are the largsaat on**. 

Q From an eyeball swmy of labiblt 12, would you amy that 

the averag* jail®®*®* us*d in fraotlnf th* wall* in thl* field 

a^projdjaately froa thirty to fifty thousand gaUool 

A That mt ha, yes, th* most of thaw ar* in th* thirty to 

fifty thousand gallon region, yaw. 

Q Ae am engineer, would yen llteeiy *3SO*«t a «>r* rapid de

cline in pressure after m ua«*waUly largo fraot-ingf 

%—If you had vm aosylaMfly *l«llar walls ths obj»etive,— 
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*39 
of eotir**, of fg&ctihg ±* to isgBrow* thalr productivity, atvd 

therefore tho larger freet way not d*«Xias aa rapidly aa the othar 

Q Have you had aaqpavlaaea la fraeting la tha ooa l̂atlon of 

oil wells generally in y@ur oaraart 

A I*ve bean involved tn a few aaaaa* 

Q In those faw.o**** da y©» gantarwily find i t tru* tha haavlajr 

the fronting ths mm ef a pressure decline im those faw aaaaa 

that yeu ara familiar with? 

A I don*t raoall tha answer* 

Q Vary wall, would you haws m answar than for tha anplamtl 

of the rapid decline of thaaw two walls ia Section 15, 2S Sorts, 

12 West, being due to the mtrmmiy high gsllooage of traatffiant 

used for fractisst *oald that bo am a«pX*ja*tloR for that decline? 

A Bo, I think tba reason that these weU* have had an ab-

aomlly great decline la dua to th* fact that their drainage 

is not large • They haw* a rslatlwaly swail drainage araa. 

H 3y a relatively small draltrng* area, you tate* into ewnaidaay* 

tlon for your answer tbe thinaasa af the pay coisparad to the w«lX 

in Section 10? 

A Of course, tho a»©unt of initial oil In plac* that this wê l 

tirains vary definitely has a daftelto affact* 

Q Goes pay thickness haw* m affact on th* original oil in 

place? A fey a l l aoans* 

TJ—Theft your answer is that j^u did 
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daallaa I S pmmmr® for %kmm two wells? 

A 1 dldn<>t asotioa it ap*/Olfie*iiy* 

Q Toia my not have swsttistMNt it directly, but you did after 

three questions, fou saii that would depend on tbo seal! diminaga 

area, and by th© swell a>aiaag* area you meant the oil in place* 

A fbo draluago volume* 

Q DcoUaieo vwluaw, widen mo la turn centreled by your thick-

»«M of pay? A Tat* 

KR* BSUOMmt ffe**»a all* Tbank you. 

MS* FQBTSRt Boss anyone olsa haws a ô iaation of tha 

witness? Kr. Uta* 

Q Mr. Mathvem, X*» s t i l l trying to arrive at sows conclusion 

as to whether or not there is a gas mp in tha l i s t ! Pool or not* 

Pa you have ae opinion on that awhjaetf 

A Tea, 1 haws. 1 d«a ft tab* X have tha answer to it* In 

tha last oross axaa&aatloa the Infaranoe was that wa dldn*t know 

in the oaso of the- oil walla, whore the oil was ceasing from. Ilow, 

in tha case ©f ths *** walls* the saw® will hold. lowaver, thara 

were pressure i&08auj<es*«t» **ni* in thoss gas walls while producing 

ami tho drawdown was several hundred ?SX. X cannot recall tha 

exact nnnbsr, X don't imm th* data with m» but it was savaral 

hwmrtreri PST, ervi *aB*B*iww, tha pays la tha f ie ld whlefl are 
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2U 
SB for MX,— 

then there should havs boom a consiaerttble asaou.it of #11 ulth that 

£*** aesusdng thi* rapid â ***£owu 

Mow, than, I tailiove taa tt&nm and tha initial pmiuctisa 

of those walls dc not- show any #11* Tmrmtmtm, I can only so!i©lud+ 

that gas la cos&ag from a l l thosa sands and that oil is not cosing 

frost thaw* farther* to farthar tho asa>laa«tioa# I slight go hack 

and say that, lot's sao, I bellow* in yesterday's t«*tisa©ny llr. 

Brinkley stated that you mm haw* f*# oaswrriag, you can haws a 

S&s cap, I don't rmmsbm?- his «sact words, hut this was- tha thswghi, 

that you could haw a gas saw In tha frasssos of uMereaturatsd oii* 

M l , ha not only amid fm can, hat ha amy*, I hallow* sis word*, 

that it happens a l l the tin** thar* ara, of course, «*©y oases 

yasre it doe* not happen* fhorefora, that 1* set true* 

Aim I don't so* how it*a swaadhl* to have a gas ©ap in con

junction with undarsturatad oil Just teased on the theory of Huld 

saclianiea* So, asaumisg that you mmmt have those two in tho 

fras#nco of une or anothar, thon them has to to mmm othar ap

planation. X think that in new of th* discontlmiitlas that haw* 

h**a placed or are pointed out in our previous tsatiaioey, X think 

fm could draw a vary logical conclusion that thar* is another 

discontinuity In that area which ©ouXd account for i t , but a gas 

eap existing whar* you haw* uMarsaturatad oil , X can't agpiain 
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3 mm i take it 

oar your ojsiaieit i t , that taaa* mm walls are in a 

supply of tfaair own and gas only? I B othar words, a fas rstwrvwlrl1 

A X'a not ooiplstiiXy f o l i a r with taa exact definition of 

ooanoa source of supply. 

Q Well, 0m only and a© eilt 

A tm, well, tna wella hawa aaalaitad m oil la their pro

duction history, sawal haw* sshihited that, so i f thara was sot 

a discontinuity and, as hrougfct out hy the geologist, i f thara was 

not a discontinuity, this thing couldn't occur hacausa over the 

millions of years that this thing took to pit thara, it tows 

te- he separated sons way. fhars l*ma*t feoan afpraciahXe with

drawals hare so thara haam+t swaa nwsoa mmmmm* thara in 

according to tha gswlagUft* 

Q than, do you feel that i f thas* gas walls ware ailowod to 

produce unrestrictedly, i t would haws ao affact on the rmmrmiw' 

enorgy in the Bisti Oil fool? 

A If it was a separate yowl, why than i t wouldn't, teut X do 

mst know what tha answar Is ts thair occurrence. 

Q You don't know at this time whether it is a ssoarate gas 

pool? A io, X do not. 

M» rot that's a l l I have. 

sat. FOgtfSitt Anyona alas hava a station of tha witness? 

."T. Kellahin. 
D E A R N L E Y M E I E R 8C A S S O C I A T E S 

I N C O R P O R A T E D 
G E N E R A L L A W R E P O R T E R S 

A L B U Q U E R Q U E , N E W M E X I C O 
3 - 6 6 9 1 5 - 9 5 4 6 



m 
% Jfr* Ifothwtn, 1 understand that the initial reservoir 

In. this pool wore on tn* ovdnnr of l$i© poitadaf 

A Too* 

Q If that correct? A In that region, yss* 

0 I notice on Four &chlhlt So, 3J you haws the Qoyor»tn% 

12*15 and tJia ^or^iHft 14*11 wella, on tha flrat you ahow m 

initial pressure of 1330 pounds, and on tha second, 1314 pounds, i£ 

that correct? A fea, it ia , 

Q Dees that not inttoat* that thews walls, prior to ths tak* 

lug of initial prwaswe tasts, had suffarad sows drainage thamt 

A fas, ana this dralna§a# I feoliowa, was pointed out hf ®w 

g^logiat. Ea did not siaka tha contention that you had specific 

40 acre blooka of oil that you will haws soste awassaUamtisa, awd 

thsrafare I should thlak that that pressure drop would oe oausad bjr 

souse owasHa*lestisa from other walls* 

Q Frsat other walls in that araa? A 1 should think so* 

a X notice too on the Oowatwavjnt 14-15 that shows no laiorolo^ 

pay? k That is correct* 

Q And yet it was ooaplstad for tha production of ©11? 

A that i s eorroet* 

k And it also suffered thia drainage? 

A It infers that, yes* 

MR, If^tAfflfjf ftt&wte yaw w>yy ma*ht 
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m^ f m f m $ ^ $mi*m* 

Q Mr. Msthwaa, h&s Shell cxjaasustsd, in any of taa gaa walls, 

any bcttoiBhcl® •prasawa swrswswY 

A Yea, I just reiterated oast but 1 io not have th® data 

with ma. 

3 low 414 tha bottoafeols p t i w n in tha gaa walls eoopare 

with tha tarttowhels prewawaa that fm dlasowarsd in tha adjaoafii 

oil walla on Iwjttaahola praawars swrvayt 

A 1 don't rstssabar tha specific vaiwaa, howavar, i f thaws 

was an appreciable diffaw*»e# tha#t 1 aay Hats read I t , hut I 

don't rsaawtbar what thoa* walua* Ware. 

Q ©̂w. If the?*** had boaa as Sfiprwcisfele difference, yen tM.nl 

you would tea*® raisea&srad that share waa as apprsoiabl* â iTsrwnowt 

A Parden me. 

ME. S5ULIVA??i sail , would yoct $3- hack and road his last 

answer? 

,SSPOl>f«Ei seedingi t don't reawnbar ths specific vsiuaa, 

howawer, i f there waa m mpr*0MbX» €iifm*mm® thara I say haws 

reisembered i t , but 1 don't xNswaahar wbst those salusa wsrw* 

Q 9c I t&fce that fttiswar tc wia» that i f thara had beau an 

appreciable difference in ths bott̂ ahola pressures between tho n&s 

wella and ths oil w#Ila adjasaat, that yon would haw® rssiaabsrad 
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ft % mm i m mw« - x also gaid-yistr-i 

% Well, i f to ppmmmsm mimm in tlM weU* and th* 

oil walla vera about taa ssste, certainly upon initial coiBplisti&n, 

w>ulti thai too inuloatlira tact to ^a^ote i sg stratum was a 

^pamta stratum froa tba *ii**#edavilitg strata in taa vieialty? 

A It would not tall yew that i t was or wasn't. 

$ Is it lifealy that i f taay ar# sua eontiiiuoua stratum 

through there between tha gas ami tba ©ll-produoliig sands, that 

ths praaaura* wiH ba identical ar substantially so? 

A they sheuld sa, out i f thay ara of ths Mshsr waluaa* wa 

haws just previously stated that this mm should -not exist in 

view of tha laws of fluid »ooh«iilow. 

Q So I r@si*mb*r o©rr«otly that your tastiiasny was that you 

anticipated that you cc old drill and wesvjiat* the rwaaiiiing walls 

on tha Shall property in tha £1*34 at about an swaras* a*at- of 

i4J,000? A low — 

Q {Interrupting) Foal fraa to corract aw, 

A Will you state it mm mml&l 

Q Do 1 rmmmhmr oorraotly that ymr tsatlaway was that it 

would cost about an wr*«wg* af 44&,0GG fcr Shall to dril l and eeaf 

plate each wall that remiss to be drill** on your property? 

A that is correct., that would bo the cost for *aoh additM*-

al wall. • 
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3*6 
q a gati, <tf i4H,@90 l^ciu^^gliurg for 

A Th*y did. "j-swawar — 

Q (Interrupting) A sand Ifcaat |ob of th* aŝ i&tuda of tho 

two that Mr. 3*llagsr asfcid ysa afcoafc ®m mm, you used 

115,000 gallon* of tt̂ ***v*e* aM la. th* other oas* I thinit it wa* 

117,000 gallon* of traa^wi^* Sow, i f you oonawot a fraot Jot of 

that smgnitud*, ean yom io it and oo^eta tha wall for !**#000? 

k Wa mm a aufeaoê ant witmaaa that 1* going to t*atlfy to 

tti® specifio valuaa, an* th*r*for#, 1 would rather not. 

Q Well, Mr. i4ath**at t mmmmA that whan yaw t*stifiod that 

tha mmt af a wall wa* U*,«X>» that you know the ooĵ oa**̂  porta 

that went into asking up that total east. 

m. mmt That is not th* correct usdarataading, it has 

ben furnismod, that cost, by Hr. »oM*os, who will, b* th* later 

wltaasa, 

a Tou did sot tattify 

MR* 8mt 8* Is prwparad to disou** the east in full* 

Q Tou a d sot testify to th* #4S,000 th**, of your own 

knowledge? 

A 1 has* sy profitsMlitia* m that #4#,0©0, 

Q But you did tm% arriw* at that figur* of your awn kaowladg* 

or your own figure as to what tho walls will oostf 

A I did not iaak* that osculation. 

MB, *TO.m»t that la allg 3r, Chftlrwan* 
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ISt. FflftTSEg Paw* mrum haws ft aTaaatloa- of the 

witnassf «ir« Oooliiy* did you tew a oration* 

sy ̂ y mm* 
Q Kr, Ksttnrett, yew. *#stified under cross eaosaiiiation a short 

while aga, I hallows, that yoa WOMM not adwias you*-' coapany to 

drill walls out oa AC mm spacing outsida tha profitaMs area 

shown hsra on gahifcit 3 or ftsatlMt 1 I beliew* It i s . 

A It would h* Sxhlbit 3, wMdi is tha i»i@roiog* 

C Sabibit 3, that's iA#t. 

1 Any walls drillad o*8S thoro would aa of an oaqploimtoiy 

nature, 

a What area was it that you taatiflad to in answor to Hr, 

-Sai^oll, that you would not adwiso your ootttpa&y to drill? 

A In tha region of only • i w y £w foot of «lor© pay sM 

thara out beyoM tha saro llna. Aad I also sentend that you would 

not dri l l $0 acre walla eat thara as aduittsd in othar tewttbeaay* 

Q That's iay .nawt ŝ awjtioa* *>o*a it siatei any diffarance what 

spacing it is, the purpose for aat drilling the wall i s tha fast 

it wouldn't prodwsa oil? A That*a rtgbt, 

Q I f it isad a. tlwuaaad fearral allowabl* it wouldn't too- any 

different than i f it had a taa harral? A s## it wouldn't* 

fa* maiMt *%**•• all* 
a®- fulfils Any fMrtimr auaattlaaa? 
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us, aaxieatg i 
that Mr* Sooley brouifet out. 

y Ufa flPffKafti 

Q Tow said a few feat ®f sftsrslsc, *bat do you mean ay a fai

rest, flva, ai*, seven, slaht? 

A Certainly not bsysad tha ssro Hue or the flw* foot* 

^ Would you drill any walla aettwsan fire aad taa fast? 

A las 4 you would* 

Q Where lit hatwaan theas taa points would you fesirs your Has 

, C deiwurkation? 

A I couldn't say baeaasa this wall assumed you place i t , lot 

assume that you glass I t oa ths t im foot lino, will drain mm 

towards the aero and mmm toward the? thisfesr pay* 

Q ffavins in mind ths avhiblt that Kr* Bath was attesting to 

introduce fo«foro m& whicft hs graciously withhold, would you say 

that you would racowsand tho drilling: of a wall on tan feat on 40 

ftsro bssisf A fas, 1 bsliswa 1 would* 

m» SSLXHOSR* thank you* fhst*s a U . 

KB. FORflHi Any ftutfcar s/seatloaa? Jtr* ttes* 

Sy aRt„,m» 

Q Kr* Hsthwsa., can you tall, aw frsws your fMorsaosl knowledge 

wtisthar or not Shell lias aasfOatad aay pas walls in this trend or 

net? 
4—I da aat have data oa any awaajfis as* walls, with taa that 
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•tS—Than in your aplwloft ym* 01*2-

4 1 doa't taow* 

Q Tou*re mot sure? A that's n#it* 

Q jou haw* another witness who oould answer this f^tionv 

A Feasibly, I don't know. 

KR. UtS? a l l % tew. 

?m* rORtSRt Art there any further orations of «r» Methir̂ nT 

Hi. CdCLStt Bid you bow® sosw&tting to say lis wmmr to 

ar. Uts' ajuastisa, »r. Iletfewonf 

A 1 Juat ran aorosa aa* af tha number* I have hara. It is 

Shall Carsos tteit **• 3*«iOf that it did produoa ©a am initial 

tast of Um BCF far day af gas* fbar«f#r»f 2 baliar* the* one 

wsuld be i t . 

HE* m i Sid it wrodi** any silt 

A is haw a figure af awawjtaiag like three barrels* 

ME* TOffiU na* tltft a twenty*f©isr how taatt 

A I'm ast sure what It ia* 1 aaanot attest ta ths fust that 

this is oil $r what tlvid it ia. 

Ufa,, Pgl 
Q ynu know what Sft#J2% policy is feiag to b* ia r^ard 

to producing that wall? 

A Io* I do not* I mmOd think that i t would tea ia agroa* 

nent witfe tha Haw Haalso. Oil €*«s*T*atlo»» Ceaî ssiem aula* and 

Ragulatloaa* 
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,250 
Q la tha etiaaaaes of mi' *'ttga3Mioa*»- fe you ttdafc they would 

produae it for wtmi®w it would prodae* or wlmtewar tho asarfcat MOS I 

A If under the atat* rw&J&m%ixmm they were swssdttsd to pro-

dues th*t* 

I®, PORTgn* Sir, !k(oiay# you. i«er« say m&m #ia«tisma1 

<J Hr* Kethven, Is thsrs a Uw* or point of dsiwrfeatioB t**m 

which you ©an tell front yowr #aft«e#ris« aaparienoe what is dry 

3** end what is en̂ adnghsad m® ** -tfcaas tor^s ara aoiasojaly tfs*ds»eto4d? 

A fbere*s not a fia* Una, that l*m mmm of. 

Q nut erdiiswriiy four eaain#aad m» would swatata awah aor* 

ii^uide, would it aott 

A Tea, yes. Tne fast ia, it i s generally referred to as wot 

gaa* 

q would a gaa sap he wat gss? A A gaa sap? 

Q That is in mmmmmlf understood sons® a true gas os#, would 

it be wat gaa or dry pwf 

A It should haws mmm W^M eonatitiissta, 1 believe* 

Q To your lotawlsdgw baa thara b**» any pis analyais on tha 

gas being produood froa tha ii«ti-4^ww Qallu* §11 Field? 

k thmm imm baaw «as sasplas tahaa, but 1 do ast know wMsfe 

wails thass ware taawa ffcoas* 

q Are yoe awara of ths raawltg *>f tb#a# fgtg? 
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i Ho, l*m not and i aWt haw 

<j I wonder i f anyana with your oowpa&y de*s. 

MR. SlfBs a* can fyrnlab it to tha Soawiaaioa, I'm sure, 

if you would life* to have i t . 

Q In your opinion weuld tha properties of thia gas* *nd par

ticularly tha aaount of Uaataa eoatalaad th*r*ln, have aay bear! 

on whether or not this is a &*a e*p or la not a gas ©apt 

k it could, yas. 

MR. COOLsT. In view of that answer I would ilka ts have 

ths result* of those analyse* If possible. 

MR. SS1K. Be glad to got thaw* 

MI* PORfltf Any*** *l*s haw* a swagtlen of Kr* M**ttv*nt 

fh» witness my be esê used. 

{Witness excused*J 

* ff f^OafM. JE* 

called as a witness, hawing b**« first duly sworn, testified as 

fallowss 

IMP mmmm. 
Hy HR. SBta: 

a Have you bean sworn prawioualy during tha sour** of this 

h***i»g? 4 t m > 1 h f t V f t ' 
W©uld you state yeur n**» pleaae, and your pesition with 

;251 

Shall? 
4 Robert a. f%eAll*t*r» Jr*, Oivialan ggploltatlow gagia**r4. 
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25a 
Hmt*& us ywugtoa, Maw wiatiw» • 

Q How long have you boon with Shall* 

A Ton years. 

H What have been row duties during that ti»e? 

A I have bean an sacploltation Engineer with tha seaqpaay 

during that entire time* f&rea fear* waa spent aa a specialist in 

secondary rmmmtj operations. 

Q What ara your edsuattioaal salifications? 

A I graduated froa ths California Institute of feohsology 

in 194? with a Bachelor of i«laa## degree In mechanical engineering. 

Q Have you aada a study and fcswoswj familiar with tha Bisti 

Field in Sew Kswleo? 

A 1 would aay that I was fawiliar with ths field. I haven't 

studio it syaslf as a full-tiaa project, but 1 have had a number 

of people working under se wh© liave atudlad i t , and X*a fassillar 

with their work. 

m, Ara his ftailifioations adaptable? 

?m* POlfEti Tea, tbay ara. 

Q Would you pressed, Kr. HaeAlieter, plaaas, and give us a 

brief statoisaat, perhaps, of Shall*s position with regard to thia 

LPO pilot progra»? 

A I would Ilk* to state at tha ©utset that Shell is very smdh 

interested in seoondary rwoovary in any field where it oan be daae 

profitably, and wo oan liiprov* the raoovery ef reserves and, in 
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particular at Dl*tl, we^e very hwpsfsl-

iHwjowary in 0s* torn or another will be found applioabl* thara and 

it has boon testifies* that we ore aetively supporting tbe present 

U*o injeetlon toot* 

1 wo old also like to state that I believe that wells drilled 

on closer than 60 aore spacing will ba required for saenndary re* 

ecvery oparatloas in this field, and 1 mm no reason why 40 a«sre 

drilling needs to be postponed oa socount of the saeosdary r*wow*ry 

prospects. 1 would like te wsattoa four reasons why 1 sake this 

statement. First, is that 1 relieve i t would ba impossible to fit 

aay efficient injestion well proswstioa well pattern to the pr***ai 

random spacing of walls ln ths field on #0 aore density. Tha 

second reason, 1 fealisve that- while the current, the form of %h® 

current pilot injection teat ia tbe best that eould have been de

vised considering all the eoadltloaa with whlofe wa bad to ooatsad, 

I could not recosssiand to ay sauŵ *nw*it that wa extrapolate tbe hurraed 

results which m mmt obtain frow thia pilot projoot to a pr©j#et 

that would be based on 140 asr* five spots in that field, and if 

only £8 acre well* were drilled, then 160 acre five spots would 

n*e*aaarily obtain, if we want to aueh a pattern. I night aay thsjt 

a five spot ia a five-wail arraiigom*nt in the for© of a *ouar*, 

with four walls at th* eora*r6, on* well in the center, and this i|a 

the arrangement that is haing used in tbe pilot iajsfltioa projoot 

st rieti.—Tw that particular preheat the inflection well 1* St tbi: 
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eantsr and the producing w»Ha are at tat 

?fc* third reason, 1 b«U«vft why 40 aer* apasi&g will ha 

neewaaary, ia that la view af the dasionstrated dlseoatiaulti** asd 

Irr^gularitie* in thia r**WKrvoir# am efficient sweep oat of the 

reservoir cannot fee done m wide spaaing. 1 wight laterjeet here 

that during th* testimony yesterd&y I h«ard it said that ir, one fiAld 

the recovery efficiency was tha same oa 40*s and m S0 fs. I found 

that a little difficult to r*«oaall* with another statement that 

aald i f yo« want fraa eloa* spacing to wide spacing at l i s t i yon 

would get batter efficiency* 1 think it waa alao mentioned that 

154 

1 sacroc they found that add* spacing waa bettor than clo*e spacing., 

aiad while I'm not familiar with all the details of sacroc, X <te 

know that is a reef liawatoa* field with over sowethlng in tbe 

neighborhood of 200 pay, of pay at a dasth of 7,000 feet, and 1 

4on»t believe that anything that h&ppm&£ thara could be said to b|e 

relevant to tbe Bisti situation. 

fhe fourth reason that X believe that closer spaaing would be 

desireable is that the pay-out of a *eoondary recovery project weyjld 

be unattractively long 'with wide spaaing* One of th* wore ua*t~ 

tractive features of **oo«aary r*o©v*ry operations is that you bavfo 

to sake a considerable l*tv***«aat, and your pay~out on your in-

vestment do**a9t begin for mm or nor® years, doesn't begin for 

on* or nore years after you aah* that Investment. 1 believe that 

in an IPO Injection project|Whl ah we mil bop* will be found 
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255 
U m $ that Uiat situation will bo aor* crittoal bs-

of tbe largo iavaaî aaat that will have to bo made la I M . 

?orh*pa as asueh aa fifteen to twenty s&Hioa dollars alone for ti*a 

la this field. Therefore. 1 believe that spacing on closer than 

SO acres would ba reouirsd to «ain an acceptable pay-out in this 

field. The pay-out tiai* varies rou^ily with th* spacing in secondary 

recovery operation. It saesas to aa I had aoasthlng aor* to say, 

but maybo wo had bwttsr gat on with i t . 

Q. What ia tba aryaagaawaa* of tbe init ial injection project 

bare, what spacing would that bet 

A Tha four producing walls are oa ¥5 acre spacing, and tbe 

injection well is drilled between them would be called a 40 acre 

five spot, but the actual spacing, between Injector and pr®&&emr is 

20 acres. 

Q Xou faaationed th* ia^rtaa** of the tia* factor in seeoasdajry 

raeav*ry* Bo you smaa that one* you inject thla large investment 

in LPG ©as, i t could be a year or several years before you even gejt 

th* injftot**: ga* LPG back, la that what your te*tia@ny is? 

A Well, tha injected IPO in gas would be th* last thing you 

would sxp**t to eow* out. Bhat 1 meant to convey was that in order 

ta got additional recovery over aad ab^va what you woulo gat by 

priaary opsratien* sufficient to pay out th* iavastmsnt, i t takes 

a siu«b*r of, wall. I t takes a year or ©ore far that to begin irt «4*t 

^.an<i*ry recovery proiact*. 
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m 
% thar* hag U m mm tntiapay *hwt praawur* Quango* that 

have resulted fron drilling in th* pool. Are tho** pmmtm 

©bang** a Auction ar related to gpaolmg, or i * the pr***ure chang* 

aora a function of withdrawal*'? 

k I think preesur© drop la related both to withdrawal* and 

the drainage volume froa wMob you ara taking tboao withdrawal*. 

A wall with amll mlwm of r**ewjr*oir attached or being drained by 

tha wall would have a relatival? highor pre**Mr* drop with a **mll 

withslrawal» 

Q sat the overall field preaaure would ba controlled i§or# 

by the overall field withdrawal® than any ©thar factor, la that 

corract? A fa*. 

fi Co you have any other «*a*WMt* you would like to sake relaf 

tive to thia **<̂ ndary :r*oovary aattart 

A X don't believe eo at ta* moment. 

Q Have you written a mrnhm1 of latter* to tha partiaa par

ticipating ia tha 0*r*on Salt ralative to th* gaolagy and *ngia*aif» 

ing in the areal 

A We have* A* one of our obligations aa operator of th* 

c&raon Unit, wo have to prosoiifc plan* of davalop^t for tha unit 

and r*ooaw*atetl*a* aa to partlisipattni area within the unit. 

aeooapaay our r*woa*a*adwtl*mt w* have froa tla* to tiaw pr**wâ *d 

our tentative «agla**rlag interpretation*. 

1—1 h n n A f m t w*"» h * m h»»* m**"fo«i fey tdantlflgatlon aa 
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25? 

*3,—xt> «ns A/a—eeWLM* ytm a w i r u n pxwmwm§ **w >•'i*»*». •— 

sion what the** are! 

A Those art entitled #§«eXoglc aad ingineering Report, OaHus 

(Upper Crstaeaous) Pool * Qarsan Halt, San Juan £e*mty, iew Maa&ce* 

and tha firat on* ia to aeô stpatiy the propoaad first revision of 

ths participating area* that*s Ushibit 15. 

Adhibit 16 was to asawsyaay the pmp®**4 second revision ©f 

ths participating area* Safeibit 17 to aeeowpsny tha proposed thin 

rsviaion of tha participating area* 

a f?ow, do these three exhibits represent tba opinions and thi 

thinking of Shall at the tine that they ware written? 

A Thar do. 

Q I will also hand you if©. 14 that is signed by Sr. Fisksll* 

A J . J* Pieksll* 

a t i s i s 

A H* was aa 'SKploitation Snginaar whs was for a ti^o Ss ©bar 

of th« Saploitatisa Inginaaring Section in this area* 

A ¥©uld you assassin® 14 and can you state whether or not that 

Is a report similar to 15, 16 and 17? 

A It is* It has the same title as the previous reports ax-

eapt that this one is to aaessyaay ths proposed initial partioipat 

ing arom* 

£ #ow, do Xtomm* reports also reflect the developBent of the 

# 

•» 
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25ft 

A r*t, thsy ao* —— 
Q Could you tali th* C«**dLaalen whether not that mwm any 

slight change In Shall** titlttkiag and approach to thia problsw 

during, this period? 

A I den*b believe th*a* l*tt*r* or report* ahow tha present 

thinking of Shall. Tis* last one* 

Q I awant do thar ahow tha position aa of tha tlaa thar war® 

written, amah ens indltldamliy? * Saa. 

Q Does that aiiew any «hft&g* 1« position? 

A fas, thara ia sons* thaago* 

0 Would you describe that to tti® Cesarta*!*** just in gs*)*ral 

tmm ia sufficients 

A kt tha tins that tho first report waa written 1 b«U«Y* wa 

aad* stabaawjits aa to our ballaf of tba general continuity of the 

sanda in thia field, oafaaiaUy true along, the central portion of 

the productive teat where * good pay davslopaant ha* bean observed̂  

1 think aa we go along in th*a* roports will indicate that w* 

tweoas lea* aad lea* convinced of the continuity of the sanda* 

KR. SSTffs Me would Ilka to offer the** in evidence at 

this time. 
m. CAJPSStLt I haw* ne objection a* far a* w**r* eon-

corned* 

Mf. fCSBOMt Any objection to the admission of tha exhibits? 

MR* BmXVfMMt Tn wnjevrt En that , ew>y I **fc art« 
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which mmbXkBk mmmUmr I uu* ta afcjaat to thalr 
m9 

*r ii,, mm^m 
Q yhat has lapsaawjd to Mr. Picteoli? tou hove testifies that 

h$ was In ouch and ouch a position, timers is ha now? 

A Mr. PiekaH is in 8atn*«r# 
Q Sti l l in tha m^Uf mt tho Shall Oil &aspanv? 

A las* ha is . 

III. 30LLX7AK* Thank you, I hawa no objection. 

KI* mmt If th* ftsasiaaioa plaasa, I night perhaps aatea 

an aaqplanstisn In order for sttavtag thaas. **'a wanted to atar the 

trasd in the study and tlda**** ** • w U in this ewnaswtiem @var 

this poriod of tissa. Us tttou#t tha letters, we're a little dissf^ 

pointed, we thought thoy would ba mm fcstorajftia* to tha prcpon*^ 

than they ara. b*e think they are a part of taa story and tha 

e.ossstiaalon has a picture oa tassu 

m, GAHPBSLLt «* haven't had aa o^oortunity to ito them 

yet. 

A 1 believe tha Sowjsiawjien haa obtained copies of these* 

f hey were sent to tba Qmzm&mim mm will as the other partiaa ia 

ths unit* and tba tmitsd Status dasloiioal Survey* 

m, rommi tha eosnttsal©a rulsa that Exhibits 14, 15, 3(6 

ami 17, flhaU £*hlblta» will fe 
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mnt that'll *u th* dime* m aave. 
m. FORTES, k&f&m MV* ft #wt#tion of Mr* MaeAiister? 

By SR* p i i A t 

Si f irst a few questions ultli regard to your position on th* 

pr*ssura aaintenacee prolan to thin area* Saw* yew hsd an *»• 

perianoe with a p:r**isur* a«latoi»8fi« program of tMs nature? 

k So, sir, 1 bar* nut* 

Q Then th* raasons that you giv* fay disavowing wifcfe r«ir* 

Erisikley'a conclusion on th® a£fwativ*n**s of th* program under 

AO aor* er iQ acr* ssavsing, fi** basM upon what aamissptions or 

general knowledge of sâ eoadary m®mm*fp sr what? 

A Baaed on so*)* m of saaoadary recovery pirns 

tha fact that it will be a fluid ^tim project, and as are n i l 

**cundary recovery operations, 1 think i t differa by degree only 

from aay water flood provost is that tho physics of oontroling th* $riv* 

ar© not greatly dtff*r*nt from ©asi pr*3*ot to anwthwr* 

Q too will aire*, will y®u not, Mr* ^aoAllstsr, that in any 

fluid pressors naî *aaaut** or mmiMmtf r#ewv*ry program, that 

th* dstsnaiaatloa of taa patients, of injootioa 3sa,g to bo dotonaissad 

by @acp^riase»tation# doss It noti 

A. I would any that that could bo part af th* answer, it** 

also based on sxp*rl«£to* I ball***, 

Q Well, isn't i t oenoaiwabla her* that continuing atudy 

£0 

of this pilot prugraw ted initial- ^Mae^ of aha profgrnta itself soulil, 
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for vamplQp raattlt" ir. fioodiai IM* waarvolr from vm and to th* 

othar or from tho arom toward one ond or the other* 

1 nssjt isa*t that a snittar to bo debersilnad as the program 

progresses? 

A I bellow that a line drive projoot ad#& bo possible, but 

I think it Is probably SVSR mm dangerous to try and extrapolate 

a five spot plug OR close spftoiin to a lias drivn oa wide spacing. 

Z But in any sweat, that is a tiattar of dlsagreeisent cf ap

proach between yon and i%»* irinkley, iaa*t itt 

A f a s . 

Q lad eithar one of you ffley be wrong, is that right? 

4 In ay opinion ba la »©ra lihaiy to be wrong than I am* 

Q X*m sure i f ho had an opportunity to beatify ha would as* 

prass the mmm views. Sow, alao* that is true, and aaauining that 

ha »say ba right, sino# there»s as heotat dift'mmmm of opinion 

between you in this enginaori*^ aattar, what objection car. yon- havi 

to delaying this thing at lanat a. year until that diffaronoa at 

least has a chance to ba- rotoaoilad? 

A I baliowo that ths aiawont̂ auity and irrsgi&arity within 

the reservoir is goiag rnsjuira oloaar spacing for both priiasry 

and ewcond&ry recovery #parsti@its m m&tz&r what form tha soooadarr 

recovery operation tahaa* 

Q that natter can ba detamaiasd within tha early stages, I 
aaauaa, af the prsswaa. aan i t not, wtf darinr the B**t y«*rt 
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A Itt ay ana mind, why I bsllswa that wo 

that it has t.o bs, fern caa*t drlv* oil out of theas dead aad things, 

Q .Haw, with rasnrd to your sta&asient* coaeeroiiî  tha payout 

of tha secondary recovery or prossure siaiabsnsjMse program, yeu war* 

referring to tha pay-out of the pm$em9 it* a not tha pay-out of 

tho entire invaataant of the operators in tha field, ware you not? 

A It 9 a tha pay-out of tMa aesondory reoovery lnreaftswjnt* 

Q Of course, i f walla are drlUad on #0 acres inataad of AO, 

and assisaing tha af f eetlwanaas of tha IM program, you will havs 

twice the cost to work axalnat, will you not, on tha pay-©ut for 

the entire istvestiieRt? 

A The oast would fee not tvdLss, but it would ha considerably 

aora than on 40, hut yeu haws to iajsst for twloe aa long to gat 

your oil sut# 

Q Mr, PaoAlistar, with ra^rd ta the reports of your eosmwgay 

as operator of the Gt&sm Ifnit to tha othar operators in tho unit* 

and tha O*3U0US» and the oil Coaattawton, 1 would Ilka to ask you 

whathar in addition to thssa, indionting your continuing belief, tfsat 

thara is what I prefer to call a lack of uttlfoawtlty in this reser

voir that theae do not alse indicate y^ur ceatinuing b*Hsf that 

you cannot doter^na tbe mmmmm declines and other inforaation 

in tha raswrwir duo to tho laafc of production history? 

A Certainly wo»ro sdaalsg; mm i^ortant information by net 

hairing- aaaa* prodaettiaa infaiasiaion* Hasjtwar* wa»ve W*d» those 
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detailed studies xiigSi have %4m pffaasntad hero 

witnesses aimed the Xmt of to so reports was written. Our ideas 

are s snsftdarn&ly differed new %hm bhoy war* at tha tin* that the 

last of bhoss reports was wrlttsa as ra^ards tha coiitiauit^ ut ths 

sands and tho ability to dtmAn oa wide spaoitii* 

Q Throughout those letters you rafar to walls which Shall 

has drilled but not oosipletad, ts that oorrsot! 

A That*a ewrrset* 

Q Mow many awah wells ar® thara now! 

A Oh, there ara probably naif a doseta, aayba as aany as tan 

naw. Wo have recently eajhax&ad ea a large oos^lstion profess in 

which wa perforatai 90m atUtaaa to twssty walls, 1 ballswa, and 

those walls are undergoing â eauotiow tests at tbe present biite* 

C X want tu ask you mm filial oration wMoh hasn't yet 

seemad to ae to be anawarad« Ifhat disadvantage is thara tc Shall 

•Oil Coapany in the light of ths eireusstano«s that you peasant f orf 

letting our t a s t i l y , what disMwiatago is thara to you to spaoe 

this field on an $& aora wmgrn® for a porlod of 0ns year? 

A I think it will be brought out la auhseojusnt testliiany* 

lt»s going te cost wra nonwy to do it that way* that oonsldaratijgn 

aside, ny feeling is that trm tha standpoint of esginsarinf work 

we would be batter able to awsusjatrata on this aawaiejaisat propras 

in a single oontinuous program ratiior than an interrupted ©no* 

T w*n««» feiut*. rtwa feh« eswewlaedttfc of *ffiel*«t ytiliitstl^i of the 
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»yglr a^arty, M f » awtfcsr 

msifoim apasifts psttasfi to tsagia with lesthar than fat oil soda* 

ona dirsatioa at oas tin* ani than f» la and toll *»©ro vail* 

and start i t going la settlor flirtation* I balisw* that from tha 

standpoint of officiant Of^latiom work, tha sarilar you drill and 

sonplsts your walla, tha bottar off you ara. 

Q rhe batter off you arat A taa* 

Q la that irr*4awj«tiw* of tha reservoir oosdition? 

A 8o, that*a not irt^apaotlva of tha jrasorvoir ooaditlon. 

Q that will depend oa eaoh r***rvoir, will i t not? 

A In g*n«r*X I think it oas tea aald to ha trua of alnoat aay 

reservoir. 

(j Ona last oration* I know you don»t Ilka to do thla, but 

you pointed out, aad I Mm too, thara ia a diffaraaoa of opinion 

batwoan you and Mr. Ma&ny •$*** tha affaotlwanaaa of this 

pressure s*lmt*»aJio* program. If Ur. Brinkley is ri#t, would fm 

than still faal that- this field should ba developed at this stag© 

on 40 aor* spaaing t 

A I «aa*t agree that sr. Brlnkiay la right. 

Q A l l r i#it* 

m* CAMPBELL: l^s^f* a l l i haws* 

Kit. man% Anyone also hawa a sjawetion of Mr. KMaliataV* 

Er. Sullivan* 

MS* i i iymi i—Is 'thla tha witnoss that will ha afala to 
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tsttify m to wmwf 
M* iff I! i fm 1mm %® wait mm mm witness, 

m. S S i l W i Kay I .Mr. KaeAHater a few $*a*tio&a? 

Q Tou talk about the Ssrsoii Unit, and your eawnsnl in baying 

you identify Exhibits 15, 16 aad 1? and tba a^lanatioa that i t 

would tell tba entire plsturs of your â Hiatatanay of your views aa 

operator of the unit, will yon Madly tal l tba Cowdaaion tba si«« 

of tba Carson unit in aaraaie and ute ara tna owners of taa Carson 

tJait, i f yott know? 

k The ŝ arŝ tt tteit is fanr sections wide by six saotlona n*rt$ 

and south, that is twewty~fow saotiona, 150,000 aeres plus or 

nlnua, not aU, am 1 wrong, that** too Mg, 15,000 aoras, mmmm » i 

Rot a l l of tba leases within that araa are partiolpants in. the unty, 

but substantially al l of than are, I beilwvo. 

Q Will you kindly tall ths Ceaatlavion tba owners of tha, or 

tho participants af the unit, and If you have it available, the 

peresntaie owned by sash? 

A I es»*t tall yon the anaat p»r@eata®et but anali i s ths 

largest participant with saewjtbiag in the aadjhhwifeaad of sight9 

ob, eighty-five paroeiit of the mmmm* Phillips Oil Coapany and 

3kally Oil Ssaapaay snob bawo ia tha sM#*orhood of -* 

Q (latam^ng) Urnmm and a half pereantf 

par sent*—H-
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at* 
airier intar»*t*.—-—•—-

Q low, is furthorasio* of i w *wmil** m&lMm&im for 

Exhibit 15* Id and 17, and ia o*4*r to aeinald* with bin wis*!** 

tc «l*w tbo 3*amla*ton tho *oa*>lat* pioburo, to you haw* aorroa* 

pmdmtkm batwown you and th* I.«*C-*i* and you «ad tho othar parti

cipant* or mmmm of tht Qaraeii Salt with roa^ot to b r i ^ i « 

sa&Lbit* 15* 16 aad 17 up̂ o*>dattt 

A I*» not aunt 1 u^ftratand* 

Q Md you- hava any fht^htr «WA**m**mn*v*e* outalda of Vattibltii 

15* 16 and 17 with any oth«r oparator is tba Oarsoa Suit? 

A Oh, y*»* 

Q you 'lair® that awailAtel* hart? 

A lot a l l of i t , no* 

Q Did you gat any eorra»p#^anoa froa Phillip* about th* \m±$'i 

A Taa, air* 

Q Did you &at any mwmmpmmmm from SStaiiy about tha unit? 

A Tat, air* 

<J Md you gat any mrrmmpmAmm® from any of th* othar** and 

i f ao, from who®? A Fro® Bmahl* and KI Paaof 

Q Haw, oan you, alam* you ara flgmUlar with that, oar you 

indioat* to tba Ceantimaton tha doalr** of the othar aartltipaBta 

in tha Oaraon Unit alao© y#« haw* §»&« into prwat detail aa to th* 

dealrtm cf Jfeail with respect to thi* amtttr? 

HBU SftTftt 1 bal law* tha Ittftw wmald bt tht 
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a*Uag*r t 

m* m̂ mmt i b*w**t. tm ar* putting th* 
te*tiaaonr #M the exhibit*, 1 wouM lit* for yau ta out th* raat of 

ths d i b i t s in* 

KR # SSfflt I f y@u haw* tb*m m will bo glad bo put than 

la i f tba CaaadLaaloa would JUt* te r*m*lv* thou. 

UR. SSUWBlt I Mm tbe eort***^iid*nee Iron. nxmhUf 

or Phillip** 

HR. smt 1 aa thinking that you obJ*«t to th* anantng 

in tbe — 

KE. aaiKOSftt i»arrmptimg! Lot th* **hlhit* *po*A: for 

them. 

MfU mmt Thar* ia a lot of ô rroapoî wso** 

HR* SILXSOiif lat th* aabihita apaals for than, thla 

wit-JIM amid be ha* tha aoivaâ oiiaame* bare* 

A No# air, 1 do nob. 

MR* SSTSs 8* do** not. 

A I ds not imm * U of the*w 

KfU 3»: s I f pmu '^dll identify them store particularlyf 

we will be glad to gat coal** and auttait tham to th* Coami*ai«* 

Q On eâ mination yoa *tat*d that yon had «^rr*i*pofidme# fro* 

the** varioua ^x^smtm. f^U mm £os«ii**i©fi the «*ma***rf*»o* 

7ow had with Sfeaily with *-**%"*** to tha Qarwon ttait* 

A ^ hffiTO hftd mart thm *m* ****** af ******* with Skelly* 
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first augisated a plaa for spacing i * thin area, I bo-limn* 

Shally indicated that they islattt* that tb*y would h* happy to drill 

« m 9 to haw asm 40 aor® O B U I &rtU*d OR their laaaa. £u>..**~ 

*̂ **&ly wa have had lattars trm mm that ladioata thay haro 

etmngod thair mind 011 that Mbjwjfe* 

t| aid thoy amy why thoy chaiigad thair mtrntt 

ME* SSXRs I f thw CfesawUeiion jsaoaso, I think tho lattor* 

ara tho boat â ldaaow. law *«fe haw* your lattar* toy ar* aaktag 

about what you wrot«« 

m* SS&Bt&SlLt I aw going to mmk about Sa»hla aad. th* 

raat which -Skally haa no p#*»s«d« of * 

m* SSXRt yow haw* y*ur lattar with youf 

MI. SSTH* H* would Hfce. for you to produoe it* 

MU SSLHiasif W* would lUe* to haw* Shell furnlah th* 

2o*stia*lofi with th* mnm^m^mm trm th* othar lnt*rw*toi partld* 

in tba Carson Unit wMah will indloat* Mfcewia* tha 4mm%xmm of tho** 

othar partioiiiants as wall as Shall in thair Sahibits 15, 16 ssd 

j j so that tha CoasAsaion oam got tha owlets piotur*. thay haw* 

prasamtod only one, Shall** poattloa* Sow? my purpose is aatlaj; 

far the additional inf#r^*ti« to b* supplied, i s to show a l l tho 

participants. 

m* amm t hmUm® mt told you we got thorn one* aM wo 

aavist distinguish b*tw**n th*** ndslbtta, th**o ar* reports hy tha 
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op*rator* to tba pa^loipsJSti la that capacit)'.—Tbf* other la ju*t 

axtrariwua correspottdancsi, but w*»AA ba glad to furoiah i t to tba 

Coa*£s*loa, of eoursa, i f thwy would like thorn* 

I®* CDCOTi Mr* ^ingar, for what purpose la tho 

cor¥**poam*me* sought? 

ffi* 3JSU»»i Th* asm pirooae that SaMhUilS* 16 and 11 

aa explained by $fr* 3*th, to show th* full piotur*, it** for fc&« 

purposs* 

KE* 0OOLST? 4s 1 wndewwftmmd i t , i t eould not b* for tha 

purpos* beeau** 1 b*U«r« th* purpos* of 14, 15, 16 and 1? 

was to show tha change im policy of §b*il Oil &****•/, .and 1 can 

se* how ao eerr**»oiidoii@* from amy other ooĵ paay could indicate 

that change* 

HH. SSLlH«ili sail, we mm m — 

MH, caoLSTi l latarr^insl 1* that th* purpose of 14, 

15, 16 aad 177 

PMm mm% imt*s right, 

MU » M i Wo haw* no eontrol ow*r Shall •* wiawpoiat, 

but th*y sr* speaking now m behalf of th* Carmen Quit* 1 want 

tbe Ceswiaoios to ua**rataad that th* oooedaitemsy er luoousistomojr 

of thair view ia ©parating tba Carson Unit aaa likewise ha iadtomtid 

by the inconeietency of the rtmm of th* othar- partieipaats* 

M* SSSHi I thin* th* reoord, w* spaak for Shell m. 
Pnatpany ae Shall Oil Caapany,, w* are not .SW**MBg for th*- Ssrson 
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Unit* I t i t not iawolv*d 4a tMa hearing* 

MS* POIfilf la tha intawwat of time, ifr. Sets, the count* 

fsr Shall, has agreed te st^Iy ths Coiniissloa with copies of tMs 

e$rr«*pond*ac*, which the £ojawistti«n will accept, 

Kl* iSSCifMf fa*i m& imlMdrn that too in your st*te*ssat* 

te ths Ccaaslasian* 

ME, ss^tKaaii ta», sir* ws shall* 

H Mr* 11*0*11***?, y©u asM that you had awat eopia* of 

Sshibit IS , 16 aad 1? t© tha U»S*S*S*t 

A lea* 

Q What waa your lataat etavawpewrt**** with ralatloa to thoas 

oafcibits, SJthifeits 15, 16 and XI to th* lf*8*S*S» with raspoot te 

the dawelopiaont plan? 

& Wa sent thasa a plan of t^«l©fis«t swfggestiag d*v*lopeiont 

of tiia Car*on Salt 40 aor© s^teiag, &m& we :rw4$*****na*d th* 

drilling: of 13 walls* 

Q «aa that ewhaâ tiewt to thoss **aAhits? 

A l m t i t waa. 

Q Wm that your Mt#»fc aerd fe> th* $*3«3*S*, was there any 

later oo>rr«*pead*tta* yms. hai with th* 1.3*3*S. with raapaot to ths 

plan of dcvslasawnttt A tea, thara was* 

Q what was the dat* of that later omrr**9ond*a«*, in *£?*ot, 

tha gdst of i t , to tho tl*S*a.S* an to ths plan of development ia 

i 

th* Sarann Obit? 
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m* ssrii If the QmwAaiLm pl**s*# X b*ll*w* ths 

wofflBdaaion has «©pt«a of that 3orr*mpes*tat*«9 do thay not, «r# 

jataAliatart 

A !•» aat awrtaiit* 

8R, SStS* Or tha Soiisilawloner of Patella lands, in any 

want* Wa will fist copies *£ that* 

A Ordir^rily tha eorrawpoadamo* is handled hy our land 

Dapeurfcfiont* I f a not familiar with tha data* of tha ewfrewfwaaawa*} 

Q Ton ma&n it will tea hy a aslbsŝ pisat witness? 

A Io, t»» afraid wa doa*t haw* oat her** 

Q Too said you ware familiar with tha lat*r correspondents 

of the tf*3.3*S* aa te the latest plan of development as sufeigittod 

by Shall* Will you taH this Soismiaaion in gist fans what was that 

later plan of a*w*loas*wjttt 

A Wa rso^astad tba <?.&V3,S, to approire certain wells within 

that plan of iswalopmawt in ordar to continue our operations in th|» 

field while this discussion ©f spacing in th* field was bsing 

settled* 

Q And that basis was to aera* for the prassnt* is that e^rrebt? 

A le* We dldn*t say tut , anything as to *p*oing as I recall 

Q Ton did not say it would ba oa 60 acre d*nsltyf 

A 2og X don*t teeilawt so* 

*»• awr.TWftss, Thaat* a l l T haea. 
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1272 
Mi. POHfatt t». Wm9 did ym mm ft ô estlot*? 

Q ar. liacAlistor, mm jm fasliiar with th* economies of th* 

Sunray pilot flood wbica tfeay ar* bo^Eiteg to operate now? 

A $*nar«lly. 

Q Bo you know what tho ***lys*jt*d oo«t per barrel of oil 

oovarwd by secondary mmmm la t# b»* 

A Mo, I doa*b 1WAU*W* I can mmmr your sanation diraotly. 

Q Bo you have that infewvattion amilabla that you ©an fumiai 

the Commission with itt 

A b#t mo try and aaaw i t . Hayha I can satiafy you and 

siaybe 1 eaa»t. tha aoat of tha arojaat i * going te be, X believe, 

somewhere in tha n*d4*b**moad of as* annar** fifty to tw© todrod 

thouaand dollars, Indadins th* cost of WO and fas. that's the 

capital investment, of which 1 think w* can reasonably aspect to 

recover substantial!* » largs P*rt of the IPO aad ma owaatually, 

ao mayb* tbe total IJW**)*W*S* would hoU down to on* hundred thouakut, 

om hsmOmd twanty^fi'r® U m i dollars. I f the projact works as 

wall as they nave predicted it win, thay will r*#ow*r sowathlnf 

like 13 6,00C barrels of secondary oil . 

Q Md y®ur ©na feuu#>ad tweaty-€ive thousand include tho cost 

of drilling the iajoctioa walll 
A fas, but It <lo##a*t inolttda operating ooat*, X»n not 

<••«»«< ***h mm mmwmMm costs night be. 
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A I would thin* that wowl* aa r*a**s*\sl*« 

ME* ill!? That ia al l* 

3 Tow and Mr* Ota are only mim&tim to th* pilot pJsa*# of 

tMa prejaot, ar* yea not? 

H&, TO i X «*+ y**f *lr* 

c x wasn't aura ha was, 1 wanted to b* clear* 

A Of sour** they *wa*t rmmmr 13a90Q0 **wr*l* in tin* 

n«e***ary to recover the pilot aaa extrapolate it to a full *j**l« 

flood, i f that baooiB** o*aair**Jfela it acta** over th* life of tbe 

injection pro4*ct* 

MU mmwu Anyone *la* have a sp**tleal Kr. K*ll*Ma« 

ny m*,mmum 
§ «r, F*,«Ali*tar, aa I vuaoav***** it, Sxhibits 14 through 1? 

have b*an offered for purpoaa* of showing tha chant* of position 

an the port of 3n*ll» is that «mtY«et? 

A la*, air* 

Q Tat, baaed solely oa than* gaMbita, they raflact m 

change in Shell** opinion that thar* i® a continuity of the mm&m 

in th* northwest, southeast dir«*i#n,. i * that not rtghtt 

A X think you'll has* to amy that that »tafc*B*nt waa rather 

a^aslified in tbe latter* 
Q *»»l, T %«aild aaaî e that ariaihlt 1? is th* last report* 

D E A R N L E V M E I E R a A S S O C I A T E S 
I N C O R P O R A T E D 

G E N E R A L L A W R E P O R T E R S 
A L B U Q U E R Q U E . N E W M E X I C O 

3 - 6 6 9 1 5 - 9 5 4 6 



*74 
1* that ri4t*tY A~~1f*»i 

Q I bsllsv* m Jfega 2 «4 **S* 2 of BaMbit 1? your 

ia to tha affaat that prolans nrâ wjattls for fMprtieipsMn^ 

araaa (aaa ecological and Bii^nearittg Reports supporting tha pro-

posaXa of Initial rartisipatltig Area and firat fiowisioa of tha 

Participating Area, Jteaavy l i , 1957 and April 26, 1957 ro*pacti*»4« 

Xyl data ware preaantad. mm&**&*M fair continuity of sand doirelopf 

sent along the nortbwast̂ wblNMfcst pay trend, and poor continuity 

in the transverse direction.** la that tha fewdiflss&|*a you refer 

te? A Taa, 1 bellows that 

Q Tat you support that by a mimmmm to the two prsawdlas 

reports which dc not in anywiat qualify your atatsaaat. 

A Can I elaborate an the context of that? 

0 I n referring to the coiitants of the eaMbit, i f your 

attorney wants to bring out the explanation. 

MR. SEfti T©« can sjspXain your answer. Qo ahead and 

aacplain your answer. 

A fbat was written to aŝ Xain why wa had eistendod tba par* 

tieipating area in the direction ani aw*tlngs that wa had, and it 

was an extension slang tba grala of deposition of tha sands, and 

it was wsant to convey that we fait that we could extend the par

ticipating area in that direction with mrm confldanca than wa could 

across tbe grain, sii*pXy b#c«t» the *wj»sral deposition Indicates 

thai ŝ aaawrsial prwsus*l< 
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grain, I wmi frm-^mmmtml wall* wet** roomily tl 

pr+iict a transversa m&mmtm of co**wjr*tal production. 

Q Hut ©a tba basis those esiiibibs alana, you recast no 

change in your opinion aa to tba continuity of tba *mmds aalda 

from tba opacification which you *tw**t 

A X d$n*t think i t rsflamt* a change is oar ideas as to ths 

gr©ss picture sf tba sand dspoattion* 

m* m&umt thank you* 
Kit* PO&FB&j Arc thar* mf further *p**tion* of Mr, 

JiacAllatar? Mr. Cooley. 

Q One of the najor factor*, Er. HacAXlstar, you said in 

soeeadary recovery, use ta get- a © ŝicker pay~out and sake it 

attractive to tha coapany *ia«« there was such a Xars* aa^anditiaro 

of monies? A Ta*. 

Q torn fait that you would gat this fy&ekar pay-out on. 40 sorA 

spacing, you would get a ^pilckar psy*out on. AO than you would sm aft 

A fas, sir* 

Q Ky only a êatiois is wfta that based ©a wall potantiala, you 

can Just produce wore awt #f twAcc a* many walls, or was this basô  

on greater allowables aaslgnodf 

A Usually the l ife #f & swassatery rooovary project depends of* 

tba awatacs injection rat* that yaw cam naintalM in ths impaction 

well*,—Tha mmm lajstftioa wall* j m h*w*r th* f*at*r yati sen injahfc 
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|«76 

Q fba» it* actual ptmmntUl of th# wall and aat tha allowable 

fho etatewide allowable baa aothAJt* to du with yaw dlaewaaiota oa 

tiiat point? A injectiwity* 

mt* PQmW.% layette alee hawe a oMeetloa? Tha witness 

vm b* excuaad* Wa will take a short î oaaa* 

iWltnaso aroused*} 

(Rsosee*) 

Rt. PO&OT;. lha wswtiajg MUX sows ta ©roar. please* 

Kr* Ssth, will you sell fmr newt wituasst 

#H. SOT: Ke woald like to e&XX our awbaewjaeat wltaoas us 

oallsd &s a witness, lifting bao» ifiret duly sworn, bsetiflod aa 

follows* 

3/ ft*, AHR* 

Q Wouli you atata your aaaa, pleas*, ifcr* loblaonf 

A Ity nam ia &» S# Robiaoa. 

ft By who® SJ*® fm ewf4oy®df 

A X*m employed by tha Sh«U &U Coapaay aa aitision fv®Am~ 

tion 2$*nag»r, Farsiagton* 

a loa* tet you bmm **ii3#y*d by tho 3h*U oil Coja?e*y? 

A Going on bbJj^y~feur fmn+ 

(j tjuriai* tha* Ht» wb*t- *«JM«ri«ao« haw* you had, Mr* i#biaon 

W* 

r 
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27? 
h Wall, h**w *> to th* iMigiiBimi. J^grtititttfd frog 

(2t*v*r«ity In 19t4 oM »jor*4 im is@c*sMoal aj^inawfiiig* 1 want 

to work first in our Os* DststrtMt for * year or two, and thi n in 

s»eh*Ki«*l ongSjaooriiii as rahaiii**! aafinaarini work, and later ai 

Blvisloa ReobaMoal 3**£n*wrt and than Sagiaaar of tha BriUias 

Xmp*r*mm&, l**«r DrilU»« Forsisws, Mirision Sypariiitatident, and 

ainea 1953, Froiuotion mmgmr* That is a hurriad ruiadown* 

q At tha prosant tins fm mm Im FfcwfttiUgfeoa, is that aorraatV 

A fas, 1 mm to fm^mgrnm wham teas s^oallad ftea&agton 

Division was o*gsai*wa% April X*** of thia y**r. 

Q Have you, during your work ia rmmiUtgUm̂  had mmmtmi ta 

bseoswj familiar with the aetata of wall* in tha Bisti Araat 

A 1 I s m , 

3&U 3STH, Ara bis ajsaimawitlooa accepts*!** 

85jR. P0RT3E* Thay *r*# 

Q Would ysou *l**a* ****** t̂ feison, tho o^oiloaoo of 

Shall with wall ***** in. tha Biati rowlt 

A fas, in that *waja**tioa I haw* two tabulation* bars of oasts, 

om labeled sxhiait 13«A, th* other fixhihit X3*©* 1 ad*** p**s thjw* 

eat* aeforrins to th* Mhalatl** lahalad Sshibit 13-4., fm will 

aota that it instodos aim wall* wtaiah wore *o*»l«t*d this y«*r 

during th* nsath of <My* Sh*** *o*t* ar* not down to th* dollar, 

but serve as ropros^tativ® so**** days drUXlmji cost of a%*U«* 

in fbq> 1̂.wa< r*«Aji- ttwwa* eaaayi tmaaw from #40*100 to a low of 
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135.200. The mmmm I3i»00©« ThU #3B,G00 Includas % 

wall conflated aa a flowing petOmmr including everything trm tha 

roads, tha dril l alts, ths actual drilling, tasting, tha eaalag, 

easing sarvieaa, eensntifsg, perforating, tha tubing, tha waClhaad, 

tbe- flew line as well as tha scat of tbe fernation fracturing that 

we conwonly do. then I f you will refer to tha _ tabulation ahown as 

Sxhlbit 13-B, w# go bank to tba first wall that, we drilled ia ths 

Bisti Field, after a tahu3J&i*n of total coat for the 37 walla that 

ba4 been mnplstsd tbe miMLs of August, lou will sots that thara 

is a wide wiansa thara ta east, sur first wells being, first-

well bains ##s,Q0G, that wall wa* drilled ia tha early part of 1956 

the average cost of tha, oa a oar wall basis for tha 37 listed, 

ia #46,500. Ths logical mutation wouli fe# why audi a raarkM re

duction* 

there is nothing in agr oniMan that*a mysterious about i t . 

Xt is largely due to esna*at»wj»*d afforta, what we now know km to 

dri l l , but evait wore important tha cost began to cone down aainly 

because of a devwl*i*wen* pro:graa* Thi* rsduetisn from #46,5©G 

to §30,000 in current cast la r*th«r *ds«a*l*, X doubt that we can 

do as well in ths naxt year and % half, but tbe downward trend ia 

s t i l l with us. A.g*in largely basauaa of tha eontisuad development 

program in tbe field* 

We, as X said eerliar, started tha, organised tha fmrmln^m. 

» 

' Uiyisioh the f i r s t of A$rll* ainca toe* fcira* we've te «wMltl^n 
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279 
• 'to fciiti two strings -tnat we~*rc u©w ruriiu.«g «ere9 w® gov vtj « 

imxlmum of thirteen currently d r i l l i n g eleven, with eleven strings 

of tools, two of which sure Bisti* Tht cost of moving the outfits 

into the Bisti Field is quite aiseable, but that ha* been, bas 

paid ©ff, so-to-sp*ak, amartisad over the wells that have beer* 

drilled and ara being dril l e d , 

the next group of wella which we have contracted for w i l l be 

two bits a foot less than we are presently paying, that means 

roughly a saving of 41250 a well. Again that downward trend ia 

with ua. I might right here clear up tbe figure of 14$,000 that 

a previous witnoas used, that has bean arrived at from these 

figures, taking into account tbe reduction that we cor&emplated i n 

the next group of wells, namely 137,000 complete with fracture 

treatment, completed as a flowing producer, add 10,000 aa being tha 

future cost of pnraping equipment, plus i3,G00 aa each weH'a share 

of the f i e l d f a c i l i t i e s from here cn out, 

Q What are these f i e l d f a c i l i t i e s , Hr, JSobiaoa? 

A Share of the gas «td o i l separators, the manifolds, aad 

main roads* 

Q How, how, what effect does l t have on the cost of f i e l d 

f a c i l i t i e e i f you i n i t i a l l y plan for an #0 acre spacing and than 

have to go back to a 40 acre spacing? 

A Unless the program were continuous, i t would add Materially 

to the cast. I t i s , I triad to enplaXn, a reduction lu oar 
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and we get that for several reasons, we have been able t© maintain 

th© a&me contractor in the field, and I might add too that wc had 

a string of tools of our own, our own crew in there to dr i l l six 

weXXs, but mainly it»a bean contract work, The crews became 

familiar with th® operation and that ie quite important in this 

country, you find it necessary not only, ths contractors find it 

riot only necessary to te l l us to weed out the crews to get good 

help, and secondly i f wa w r̂a to have a shutdown in operations, 

someone has to pay to wove this aquipiient- out and move i t b&ck in. 

That pay comes to us or any operator ln the field. That runs into 

rather sizeable figures, and the two together, well, i t depends 

on the number of wells, the amounts to, X bad better just say a 

siseable figure, several thousand dollars par wall, 

Q the wslX costs, you expect then, they would be Xeaa ul

timately, i f you can maintain a continuous program, and they would 

0,3 less too i f you did not have to start on an 00 acre spacing and 

then g© back to a 40, is that right? A Correct, 

Ci 'low, what is your drilling program for the balance of this 

yaar? 

A The balance of this year we have planned, and our budget 

approved and calls for th* drilling of 29 additional wells in addi

tion to the 3? listed on the exhibit ahown as 13-B, For next year 

—tjsKfter ivu acrs—spacing,—we nave T>enw«xa.v*xy pxannesu xei our—ouogvu ,— 
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2S1 
and incidentally, our budget i i oa fi «ol*adar fmr basis, so wi 

ara right in the prwnaratioa of i t now, bat wa are planning on Si 

wella in the Bisti Field for onxt year, h's would like to dri l l th« 

Q Are you prepared to dr i l l tfeemf 

k Wm arc prepared to dr i l l thaw. 

Q la the ooney budgeted to dr i l l then? 

A Only tentatively, bat m hews had a preliminary budget 

'- taring and top ssuwMpnsnt appears to ba in a^raawant* That was, 

1 isi^it mention this w k r of walla waa originally Included ia om* 

tentative budget whan tha ftodttgton Division was organised. So 

I look for no problem aa far aa obtaining the fuade* 

Q Then Shell ia prepared, i f the Coawieeion permits i t , to 

go ahead on a 40 acre basis, i s that correct? 

A Correct• 

Q And would you have a rough approximation of the acreage of 

Shell 1aaaaa within tbe proowsad pool, just roughly? 

A Yes, roughly t$% of the area that'a been discussed hare 

previously. 

Q As by tbe other witnesses? A fee. 

MR. SSTHs tfs would like to offer these two Exhibits, 

i f the Commission please, X3~A and £, at thia time. 

KR. POEtms Any eh^eetiea to the admission of these exhi

bits? they will be admitted. 

Q uo you have any further avwteflients you would like to sake, 
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mi 

Mr, fosieen? * »o, i fcexxeve 

MR, 3STH* that's «1I the direct have than. 

ME, POEfll? .Does anyone have a ewestioa of Kr, Eobisoa? 

Mr, Campbell. 

Mr, Eabisoa, Just a faw euaetieaa about your exhibits reiat 

leg to wall easts, the reason, as I understand" you, that you haw 

bean able to raduoe your wall costs from your f irst wella te your' 

latest wells Is by virtue of tna siae of your drilling operations, 

an I correct in that, and tbe lafsnsation you have obtained? 

A Hot ao much the siae feseauae we ara not conducting a large 

operation now, you night aay we only run two strings of tools, but 

by siae I would interpret that tc awaa,X would rather say i t as to 

continuity of operation. First wt went in as sort of an esspl ora

tory operation, we drilled a few wells and then there would be a 

period when there waa no dawelopwant, we would have to go back in 

a^ain aiid in turn pay for getting the contractor* a aquip&ent into 

tha f i e l d . 

Q slave you estlnated the number of wella that you would ba 

drilling i f the (SO acre density wore amintained during tbe next yea 

A fas, I have, 

Q How aeny would that be? 
il IH** ll ill <l i i » / n l i « 4 f i t m n i n t o M A H H A U * r > J » » H J » "> A \ r \ a , M M t l f S ^ I i t i f l 

tt 
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ja$3 
aer* wall** for ta* retaainaer m m f *n*r» wtuu w 

k**p ua going through th* faience of th* year tha saw* aa tha 48, 

bat n«ct yaar there would be 11 walla* 

Q But you could maintain a coatiauou* nrogra* for the balance 

of thla year at least with tbe present operation that you eontewpla 

A That's right, 

Q Art there, to your knowledge, operators in this field who 

do not have the aaouat of undeveloped acreage that you do? 

A I couldn't speak with very much authority on that, but 1 

would say that there are probably some that 4© not have tbe acreage 

toc&ue* I just mentioned that we have f f i* 

0 Your plana with relation to tha development of your acreage 

ia this field have assumed that you would be pem&tbad to dri l l i t 

icxsediately upon 40 acre basis? 

A m hsv* gon* ©R the aasustption a l l tha tin* up until the 

filing of thi* petition, that we would have 40 acre spacing. 

Q that is th* *«1* disadvantage to the delay of 40 acrea, 

assusing that it were later put into operation, that your coapany 

mm in thla application? 

A Ho, I ean*t aay that ia the only objection. I'm nerely 

citing one part of the objection. Oa* objection. 
3 Hhat others, that you knm of? 
A Well, 1 was listening to a prsvieu* witness who thought the 

j * t 

re 

might be some inefficient ua* of r**wrv*ir vnwrgy through povtfwniit 
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af ar l l l i i i l of a l l th* w l l t i 

Q, Uo you feal that tis® economic loss to your company that yott 

aay that would exist for the balance, for l%i if thle ware drilled 

os. $5 acre* to that tia* justifl** th* drilling of additional welli; 

Iy other operators ia a sola rmmm'i 

A I don't quite follow you km the other — 

Q Sou aeaa that your *oo»o*iie lo*s -

A (Interrupting) B*«aua* m would! foro* other operators to 

dr i l l unwanted 40 acre well*'? 

Q tea, * i r . 

* Well, basically w* ar* sold oa the 40 acr* spacing, *o w* 

donft think that mmn th* ©thar operators would suffer* 

Q i e l l , that of coarse, i s th* *aa*ne* of this dlseuaaion, 

for the last two days, but my reference was whether you thought 

that was a sufficient sole basis for your feeling yon *houltin*t go 

along on a one«»y«ar 60 scru apaciai program? 

A ¥ e l l , again, 1*11 Just has* to say we would lilts to abid* 

by tha present regulation, mm wall to 40. 

Q Would you, I f that raaalned in effect, be able to dr i l l 

a l l your 40 acre locations in the next year! 

A I*ss not positive of that, but X»m sure that w* would get 

tha majority of them drilled. 

KR. SAMratlt 1 bell*** that's a l l . 

Kff i tmi Pae* awyaa* ala** haye a que at ion of Mr. 
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28$ 

iobison? ttr. Coolsy. 

By *m. c(mm 
Q Mr. Sobiaoa, Mis toll complied as of this date, or com

menced, rather, as of thi* aat*, any wall which would not iiave -SO 

acres dedicated t© itt Plain words, have you started any 40 acre 

locations? 

A wt have not started, or did sat stsrt. any 40 acre well 

after the Oate of the filing of th* petition, tout we have, 1 be

lieve, one well, naybe two, that are on a 40 acre basis, at loast 

I would call them that* Sow, I don»t know whether wo can Md 

smother 40 to the®. fh*y*r* not u&lforsly spaced SC, put i t that 

way. 

Q i*m aware of that that th*r* would be several exceptioas 

to the attested uniform spacing plan la here, but you do hav* an 

additional 40 acres that you could dedicate to any existing well? 

A That I'n not sura ef. I f there ia any, there»* only en* 

ar two. I f I can leave i t as general a# that. 

Q ?m stated that Shell tma not coawene** any 40 aer& wella 

since filing thla application* Would you be in a position to stat< 

whether they anticipate oonsstneing any until there is a final 

decision in this case? 

A I think that is right, that we will 6efer, we will like to 

and probably will defer drilling until there is a decision ia this 

f 

case. 
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%—tm ctiM^t ttate i s aft absolute f*K?t u**t j«a w*** ««w 

dr i l l any? 

A WeU, wa would advise you people, we would have to get youx 

concurrence to do so and would like to, ia preference to dis

continuing our present operations* tte will attempt to, out m wiU 

not do i t on our own. 

By mmm 
Q Mr. Robiaea, I balisv* you stated that you hadn*t started 

any wells slnee tbe afpiioatlon was filed* B© you know whether or 

not you had completed any prior to that time on 40 acres? 

k Tes, that waa the one that 2 was referring to* We AM sot 

spud a well on a 40 aero location, at leaat ta which it couldn't bt 

called an do, we did not spud any 40 acre loeatlone after tha 

petition was filed, but Just prior to that we were ready to m dad1 

were drilling oa one well, tbe aaa* of which I thiak was — was thi 

44-10. 

MU mcAUSTia. I beli.ewe ateverBH«nt 31-15 is the wsU 

which could not have &» acres ê wiieated to i t . 

A I1:ere ejtpears te be one* 

Mt. HaciLlSfSEi I alao believe that aovenawnt e*WU; 

probably could not bar* 10 aero* dedicated to i t either because 

swhswewwat ta the aospletioa of that wall we*ve drilled 14-15, 1 

believe It ia . Careen Bait. 

•-

h Yes. 44—10 is right xu ti*e comer'• 
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MS, MaeAbI3f3!t Me have drilled tMs one. 1 was &djftafcex 

in ths number, 14-11 has '©sen drilled also. 

Q ¥hat is the location of ths section and township? 

m* MaeALISflls It is in ths southwest of the sauttntest 

of Section 11, Township Z$ Ifortii, tags 12 Wast* 

Mm COOLSX* ilust a aiawts, that is not ths location of 

the well which could not have #0 eWdleatsd to it? 

A No* that is Oevewaawat 44**10 in the southsast of the 

southeast of Section 10, the a*»e township and range that caul*! not 

,vsave 80 dedicate! to i t . 

Q fhe otlier wall? 

M. MacALISfSSt Ctenmannms 31*15, which la in the sort?»H 

of tha northeast of aeetion 15, township 25 Siorth, tags 12 Use** 

Q fh©a« are the only two walla that you Mnsm of? 

Kft. MacAllffSEt Tea* 

A fee. 

ME. fOtfiSi Boas anyone else have a question of Sr. 

Roblsoa? Mr. Sullivan. 

Sv MH. SULLIfASt 

Q Hr* Kobison, 1 have before ae $keU*a Exhibit 1J*»£ frosj 

which you have been testifying* I notice that In your tabulation 

of ail of the 37 wells that Shell has drilled in thie field, you 

hsv§ two fcnsra with ©ousts as»sriiujii* 
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-k—fro—I mglm^Mid ti.- wntion that* 

Q Th* explanation for %m double asterisk that I read ia 

*;osts include above sin&l* aatariak* plus art i f ic ial l i f t equlpsen^** 

A 1st , 

Q Do 1 take i t that the** are the only two wella then ir* 

your entire 37 os which fm. had to sat pumping equipmentt 

A Correot* 

Q Ara thar® aay of tho«© wells wb.lcb will necessitate tk* 

installatlcn of puiaf&ag asuinswint tc put them on production? 

A Quite likely. 

Q You have several wells aver there whieh have never aefcimlly 

boon completed as prsducera? A Correct. 

Q How, out of these you scspeot that there will be sossc that 

will require poaping equisssent? A It*s possible. 

Q Have you installed flew Unas on those weUe that are in 

tbat situation? 

A Wa are in tha pros*** &sw of dividing cur oil gatharlFig 

system a* part of the autcaatic custody fransfar *y*tesi that was 

apprcved a few souths ago, and flew Una* ar* in part of tbat aad 

we are even putting thaw in for cth*r locations that wa expect to 

dr i l l and feel assured of getting production, ami until w* put th** 

field -ander production we will use a gathering system aa a water 

system* Wa will oeoaosdae* 

-q—What I'm asking l i mre there atse* t»P tbasw figures In i i ^ 
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the coat of p^JUig 

A Tha tm mU* *r* ^ onî  oisas tbat Incite pwapi?ig ^laii^ 

Ara aaaa ef tkmm walla Wia fi$p*ra* IK the rigtit-h& î 

colyan, not inoiwi* th© mm> of flow line*? 

A ftlgit, 

Q As they »sia* on thla p^;«? 

A I think y»u »m probably naJct, probably th* flow H&oa 

-ar© not in, 

;: Ara you in a jjoaitis?*- to rsafee aatiaaat* aa to pes* 

wa&l coat «— 

A I Irstsrrt^tJjiis) ,.»r a flow line* 

Q d r , of tha i-juptewUfltlcw at your awtcawtlc leaa^ — 

A CXiitwrrapttsff A«fei«*lt custody txwutfwr? A«f«v,t 

Q Autoswtic ouafcody ««msT««r a ^ p » a t . Sen yoŝ  estiia&to 

what that will coat par waHl Jem* w®mp it $ut9 you know* talsa 

a total fipir* and divide it by th* total nuabar «C well** 

A Glî  3̂*000* 

Q fe'ell, now, that figwr* is not included in mf cf this, i* 

A that*a si#st* tale flgura — 

MR. SlfHs Juat let tfc* wttnoaa mmmr* 

Q Sacouae *wj* 

-ft—Thl* IM iwt a c«pl»t^ analysis by aay waan*» and tho fact 
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that tw walls tmm Imm lasludad thai m*i of ,pwplt% squl^u^ 
190 

thm average ef $46,500 ia ali#tly distorted, pesalfcly i f you take 

cut |16»Q00 I doubt i f you could read your elide- rula, however, to 

find i t , hut it does Illustrate* I compared that to today*a figuroa 

in tna tabulation aarkad Sahlbit 1|*&» those figures ara eoiayaraelji 

generally* 

a Mr* Bahison, I'm not fiiestlonlng tha aeeoraey nor ths pro* 

priety, feut we are o^oarnad a&out tha fast that wa heliewa that 

drilling of a well is completion aad tha entire works will coat 

eonsidarahly more than the figure* that yeu have testified to hare 

as to Shell's oost, and what we're trying to satahliah la ®m, 

where tha discrepancy arises teotwaan what we anticipate and what 

you anticipate, and we think that la view of tha fact that theas 

figures have become important in the discussion with ro^rd to th* 

economies cf drilling walls oa a closer or wider spacing, that It 

should he hroi^t forth that thara aay tea additional, coat® -other 

than these which eventually will fee added into your wall, cost isi. 

tha Bisti Field, Sow, l*t»» pit it this way, are theas the final 

costs that you aatieipatat A To date. 

$ sad which you will allocate to each of those wella aa of thi 

data they start puHing al l int© tha now pipeline? 

k waHy our well seats do not include as such, wa have, a 

eoapleted wall coat statew»fe tha* doss not include anything in the 

way of lease fftciiltlfg, amy tm fm£l%mm%f of tha wall m m 
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include that. 

Q So you cut that off short after say tankage, Xaaaa tankage? 

A Flow line Is where we quit, ©bat is part of the well. 

Q So i f your accounting methods eaH for the inclusion of 

lease tanks aa part of well oasts, these figures in turn would be 

Increased? A Vould fee higher, yee. 

MR. SuXUVAX* ffeaak you* That's a l l 1 have. 

BV ME. m&mt 

Q Kr. lohison, did you say that the floors of ^44,000 was yot 

average wall oost when you put ia tha sost of a pm& for aaoh wall 

and some other items f@u es3s*̂ wftc*t? 

A And future share ot laaaa facilities* 

Q Which was the sane facilities that Mr. Sullivan was refer

ring to? 

A Tes, and which waa referred to by our previous witness 

whsn Mr. Mathven used |4d,000. 

Q The |4d,000 that has teaon used by Mr. Sethvea and ^plained 

by you, a l l the way threw&fe includes a l l the facilities? 

A that ia the average as^enditure that we expect to Incur 

in the Bisti Field in the way of capital, put i t on & per well 

feaeia, hut in any of our coapletad well cost atate^sta that will 

not show the forty-eight * 

Q But your total cost allocated to a l l th* wella in the field 

r 
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KR« COQLSY't thank yswi 

A We hot® ®ayfe« to got ftaUgtet mdwctisn* that is rigfct* 

K&* rOtllEt Any further quest itsns of Mr. toMaoal tlm 

witness amy he *£e«s*d* 

(Vita*** fxmm&m) 

WM* $StB% fha,t*s a l l tha witness** wa haw*» i f the 

sisslmi please. 

KB-» lN38£X&i Mr. Ke&lowgh* 

HE. I U i « s Booth Sattewch* I m m lawyer for ©ulf 

Oil Corporation, mai wa faawa a witttoss wt would lilc* to pmmat 

to the £oaMe*doA« 

• MR, CDGLSIt Is this th* £*hfci*®aa I swore th* other day? 

Mt. KSH0iSIKi las* tm haw* *•*» sworn, have you. natt 

MS. M » I s Tea. 

called as a witness, bawlag Iwjan first daly sworn, t«*tifl*d a* 

follows s 

Q Will you please state your saw* to th* CoBBdsaion9 sM 

will you pleas* spall i t for th* rqpwrt«r? 

A wiiiard B^^«**-a>*u 

Q mmm do fm live, Sr* Bawwn? A &#it¥«rf Colorado* 

•tl ny whom, mm fm ew l̂ayaal *—3uif oil a ^ i ^ a t l ^ . 
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Q JLU What <tApOkHX%fi 

A Zm\& Petrclsua &Agis*«r. 

Q A r , you employed hy %h& Itewr Division which has witkLn 

its jurisdiction the northwest part af Sew Mexico? 

A I am* 

Q How loag have you laaaa e-sgaged ia iuties as a petroled 

engineer .for the Oulf Oil Sorporatien? A Since March, 1946. 

Q Do you have aa enj§lnsarlag degree, aaa If ao, will y«» 

please stat® froa what collage? 

A I hare a degree ia ^ehaaioal engineering froa faxes Tech

nological Collage in 1941* 
Q Has a l l of your worfe aisea thai slaw hewn ia connect! or.-

with petroleucs engineering? 

A I spent approadjaataly a year and a half on an enginearinf 

training pragma with Gulf upon graduation, and except for the tlsw 

I served ia the military service, why X have ©een workliig ia 

petroleum engineering. 

Q liave you aade a etudy of tha Gulf wella in the Bisti-Lower 

Gallup Pool and that portion of the pool upon which they are lo-

sated? A- * 

M . H&i0©€His Are tha ewalificatien* of this witness 

acceptable? 

ME, PGRTSR. fhey are, Mr* Kelleugh. 

„ » . « « » q ani-nmn. jm *<• a JT f l t l f T l . r t jKff t i ftft'* nf* •--']» P j i jm*i r> 
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th* nuab*r of aer** that Gulf im® tewier 13&#3 la th* &r«* cair«r*ifi 

hy thia application? 

k Wall, i f th©** aw re^lar aov*awe***ital quarter **eticsa, 

it would fee 960 aer**» 

Q Xt is a^orokiamtaly 960 aer*is? A I#a 9 

Q ataild f&u atat* for ififcsrmtisn of th* OcMmtaaiim 

masher of walla that Oulf ha*"? 

A Gulf has coapletod fiw* wall* and in drilling; tha alxfth* 

Q In othar word*, &* far aa thi* pool i * concerned, Gulf is 

a aaatll operator? A that i * cortwet* 

•Q Have you &md* a atudy &f tha acoaosio* of drilling wa.ll* 

upon 40 acra ©pacing a* a**iu*ia*dl by tho statewide rui**? 

A 1 have* 

Q Frost that fltyety i s i t your opinion that it i * oao-ttoesicai 

to dr i l l a wall under th* abating statewide rule* without any 

special SO aer* order? A it ia poaalkl** 

Q Bo you bar * aa opiiiictti an to tha aaaoUBt profit to b** 

expected to ha sade froa th* wella k***d upon th* ctody of tho 

Oulf waUs? 

A 1 would oatimta th* profit to b* in mmmm of #49,000 p«r 

woll for a 40 sore tract* 

Q Has* you prepared as assMb.it that wil l reflect your Flew* 

in that regard? A I have* 

MH» feiLAiiO^tt Kiss *a|tori6*r, w i l l yon jslmsa aari. t h i s — 
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Ho, 2* fsr icitr^ific*U*m*} 

m . i a x v « ? f # * t . « ^ - thar* m* us axfciMt i t e s i X l w 

as *"Mif*# inhibi t I , and 3 Vhmm^ to koap tha r&eord «t*ral,^st 

t&iii* s^oia b* ;fcaf *# SxMfeif t* 

Q Sow, Kr* rm***?,, wiH few plo*ag jstate erimtty for 

Sgmiwwiosj what t h i * «s!iiMo i t o « f 

4 ' ihi* 3aM*it M s&,mm s# mmimia mnXfrnl® of dr i lXi r^ 

a typical wall M f i jjmxm i s te« leper flaxen of th* r iold* 

I t ahaw* that aa astiaatad ylt laat* r&corory of £0,Q0G barrel** 

mxTQl®, nnd m tha basl£ :>f two i©J,lttrs and aijsvity 

per barrel act f c r tft« tlas n « would Is am*$»® gf 

0132,000, which doas &&t ImhAki mxf mi-m Oar th* aa*l**£ks&& ma 

that would produced sal acid* 7m tot&i autiay to racov«r this 

o i l woul4 tea Stt* ?«* «st bamil far pmmmimh -m$mnmfi mmmi&K 

to ^26#O0C» prcdactlosi tax, a litfe&o ©¥»r ^,€00, aad d*w«lo*oiott* 

eyafe including producing «piis&«ife a&d a proportionate mmmm Jar 

tu*aJs&g@, of £75,000, And affcsr allowing f c r a awall oradli 

jamlva^a, tha to ta l otafelay mmd mmmA to £lf,3#O0C# which *u&» 

£inct#d fraa tha not rowans ttam tha ^02, would yield a prs f l t i».f 

Q ^49,t jv # ia that fcho flgnrw fca;sr«? 

A That la correct* 
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G Has this exhibit prepay, fef you* 

A It waa* 

Q Is i t baaed oa a soliatta drirs typa reservoir? 

A It i s based a salutios drive recovery. 

Q That awterstines your rawswsry faster? 

A That ia correct, 

WJU EaXLOBSRt We offer ia evidence Oulf»a inhibit Mo, 2. 

MR. PORTSKt Without objection this esshibit will bw adstttt 

Q Sew, Kr* Sâ saaa, are you familiar with the proposed ar

rangement for proration wilts which has been proposed by the appli

cants hare is this case, which i s that the units aay run either 

north and south or oast mt west? A I aa* 

Q And are you alsc familiar with the proposed well looation p* 

which provides that the well say tee located in either 40 acres af 

the 60 acre unit piwided that they are diagonal with any on* Gov

ernmental ouarter section? 

A Tea, I asi* 

Q That is a statewa&t, as you uiwleratana, the proposal for 

this floating or flexible woll location pattern pr©p©a#d, te that 

right? 

A that*a the way I understand i t , 

Q Have vou aada a study of the Oulf leases with respect to 

whether such a proposal will prot^et the c©rralativ« r i#t© of tho 

bem 

Gulf in that ease? * i nave. 
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29? 

K©« 3, aad ask you to pleas* state what that is* 

(larked Gulf's atehifeit So. 3, 
for identification.) 

A this io a plat of portions of Township 25 S©rth &M Timim 

10 and 11 Wast, and shews tna acreage loostatf within the proposed 

spaced area, the blue acreage shaded in blue la identified aa 

Gulf leases. 

Q Soes this exhibit show ths looation of the presently exist

ing wella by the solid circle, is that right? 

A I t does, 

Q Doea i t show the authorised location of well* under tha 

proposed well location pattern by crosses? 

A I t does. 

Q How, referring to the southwest of ScotIon 24, what is that 

A 25 Morth? 

Q 25 North, 11 West* Bow many walla are located on the 

Gulf leaae? A Two producing wells. 

Q Under the proposed #0 acre pattan%well location pattern, 

could any more wells be located there? 

A They could not. 

Q Kow aany wells eowld be located under the propoaad pattern 

offsetting Oulf lease? 
A There could be aiM wells, six, seven wells on offsetting 

? 
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'julf acreage that would mt be 

Q that would be on the authorised pattern? 

A That would be on the authorised pattern. 

Q And the ratio of seven to two a# to that particular 

aere tract? A That ia correct. 

Q Will you please eaeplain to the Coavieslon what tht blue 

circles represent? 

A The blue circles merely represent m area of $0 acres as 

the same scale that this mp is drawn. 

Q That is drawn on the assuiiptloa that a well would drain 

BO acres aa contended for here ia this case, is that correct? 

A That ie correct. 

Q And that is prepared also on the assuisption that ths Com

mission will grant the application as it is now asked for? 

A That is correct. 

Q What doea the area between the blue circles represent? 

A The area between the blue circles merely represents tha 

area ia which there ia the highest prmmmm cr the hifheat oil 

saturation between the four permitted locations. 

Q Is it not an eleraectary rule of petroleum engineering that 

oil will migrate fro® areas cf hl^h pmsmrm to areas of low? 

A That is generally accepted* 

Q low* IB that eeaneetian then, what ie the significance of 

your blue arrowa? • 
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X—¥ell # thS blue SIT^ifi S*F*ly indicate th*t i.ro& SUM* 

in tha canter of this area the oil under a uaifors sp&cl&g pattern 

will saove equally t© the four wella that ar* draining that area. 

Q That would fee the dlreetlen of tha flow of the direction of 

the drainage under a uniforai SO aero pattern? 

A That is correct. 

Q low, Mr. Bauamn, what 4© tha red circles represent? 

A The red circles represent aa are* of equal smgnitude of a 

well, another well that could he drilled under the flexible pattern 

Q Will you please deawastrat* to the Ccaaaission the effect 

of the drainage of ©11 if you add the two other welle which would 

toe permitted wella under the pmp&tmd application? 

A The effect of adding the other tw© welle would &*aa that 

in the 160 acres that those three wella would be located, yau would 

be taking out three barrel* of oil and tiatm barrel* of oii her* m 

eotspared to two barrels of oil ivm the tract upon which th* com

pleted wells are located, and that in affect, would create a pras-

sure 8oa*whare in the vicinity of the three wells that would not be 

created under a uniform pattern, and in effect, would create addi

tional fore* that would cause the oil to mm toward those addi

tional welle and would result la »re oil aoviag to these three 

wells Irom this area right here, and thia area, here than would be 

the case under a uniform pattern, and the eorrelative rights of 

* 

Gulf would not protected. 
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g—other words, ths arrows rapwtwt U»a pmi o* w.*, 

and by tha addition of that well, ia authorised the pull of the oil 

vould fe* off of the Oulf lease? 

A That ia correct, 

3 Would that result in •enc©*pe**sated drainage? 

A I t would. 

Q And in your opinloa tt,m will tha application aa propoaad, 

protect the correlative rights of Oulf Oil Corporation? 

A It will not. 

MR. That's a l l . 

HR, PORTJSRS BOOS anyone have a question of Mr. tauaan? 

lnr. Caapball. 

!>v M f̂ CAMPlfii-i*! 

Q Mr. Baumn, I believe you stated that 5ulf owna 9itQ acros 

in this ar#a? * correct. 

Q It 's approximately two percent of tha present productive 

proven Unit a of the field? 

A I haven't »ada the calculation m X prequwa though that yoi 

have ststed it correctly* 

a Is it true that Oulf mm® 20 percent Qi ths.proposed four 

comers pipeline? 

tm, mUMWlH I ass going to have to object tc that line 
-a -.j» f T*. 4fB fitiita afmere«t thi*"- *-h* **»̂ e*>i<"»& ef aarketa 
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6F Htrkst d#̂ 5J3S3 t-l-era ui caax r»«iur# «i* ^ « » * # — w 

application for & well spaciiifl* ?h*t*s % proper aad apjjropriateaw 

a® to ths quaetioa of th* allowable production far th* pool, but 

certainly tha queetion of what market asay aad at ov*r tha l i fe vf 

thia pool should act b* an issue in thia aaaa to determine tha 

proper looation of wella* therefore, X think it** an proper 

gross examination to try to delve out of this witness my Inform-

tion with respect to the company'a ownership, i f it has any, in 

any proposed pipeline* 

KR* PORTS!! s Mr* K*llous># your is sustained. 

Q H«r* Bauaan, I understood yew to say that Oulf haa ooa-

pleted six wells to date m their acreage? 

A I believe I stated five* 

q What waa th* figure! Are you completing one now or dri l l ir 

A the sixth one ia drilling* 

Q According: to the iBforaation that waa present«d yest*rd*y, 

thr*o of these woll* are fas well*, i * that correct? 

A Ho, s ir , ther**s only two of the** wall* that ar* 15a* wells 

Q 1 «how a wall, or thi* exhibit shows a well in the southaas 

quarter of Section 21 which is a jpas weU, that ia 25 Korth, 11 

Vest. A ffcat is sarrect. 

$ Aad it shows a well in the, that's southeast quartar of 

5&etio» 21, th* aouthwwst quart«r of Section 30* 

8 

t 

A In southwest of S**tioa 3© tfiere is whatv 
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Q A gad well according mo taia napT~"' 

A There Is one pie well* 

Q And the southwest — watt a asirsute. The well In the addi. 

tional well in the southwest quarter of Section ,3% has that been 

drilled to total depth yet? 

A Which well are yeu referring to? 

Q the one that ia mow drilling apparently lr* the southwest 

of the aouthwest of 30. 

A that is a completed well, that ia a gaa well that 1 -mm 

referring to* 

Q What about the one in the northeast of the southwest of 301 

A That»a an oil well* 

Q Are you predueiwg it ss ss oil well now? 

A It is* 

Q What is — 

A (Interrupting) fo tha hast of my knowledge it is feeing 

produced* 

Q What ia the gaa-ell ratio? 

A The saa-oll rati© of that well at eowplstlon mm detcralns 

as 2300 cubic feet per barrel* 

Q How sauch oil has i t produced? 

A I don't know how sateh i t has recovered to date. It waa 

only coexist ed in July. 

ft—How much el l treataeat waa it given ia fracturing, i f yeu hlte 

302 
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m 
that tnr&rmtxoM's _ - _ _ _ _ _ . , 

A The well was perforated froa 5,005 to 92* msA $110 to 2C 

feet, and flawed ntiMirally twerels of oil per day throng 2664 

inch choke* 

Q with ne fracture? A lo fracture trcataaisc. 

Q 0o you have the emulative aaount of oil that Oulf has 

produced from this raserveirf 

A I doa»t hare It available* 

Ct la Qulf prepared to drill wells on their acreage in Section 

24 on a 40 acre pattern? 

A fas, sir* At least 1 would reeoa*wj&d it to the a*\a*«*«jB*nt 

MS. cmrmJ*t I think that*a a l l . 

ME. FGlfEE. Aayeme else have a fuestion af Mr. Bauaan? 

ME* aillMaia. 1 would like ta ask one queation. 

Br ME* miwoa»> 
Q 1 ceuldn»t quit* hear your answer, what was the cost- of drill

ing and cowpletinjs a well of your five wells la the Bisti field? 

I dldnft get that total figure. 

A The cost to dr i l l and complete? 

Q tea, everything, oowplate e**t* 

A |72, 300. 00* 

Q fhat*s what- I thought* thank: y©u. 

KE* FORTSRs ir* Sullivan. 

KK« Sul&XYAK*—1 tt&w* I can wafins ayaelf to one qusatl D E A R N L E Y - M E I E R & A S S O C I A T E S 
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fcf MM. WLLimi " ~ — " ~ 

Q Mr* Bausaua, If 40 acres becomes, It stays or becom* tho 

spacing pattern for tha field, haw s»ny location* will you have off 

setting thia 160 acre* that you ware describing in your tsstloony, 

that's sat forth on your Exhibit $1 

A How many — 

Q Mow aany offset locations will there be surrounding your 

160 acre laaaa on a 40 acre pattsrat 

A Well* there would be, I presume you are referring t© th«se 

locations off of Gulf acreage? 

Q Tea* 

A WeU, there would be ©no, two, three, four, five, aix, 

seven, eight, nine, ten, eleven* 

Q As compared to haw mxif possible offset locatlone under 

the application as submitted by Sunray «id~C©nti«eatf 

A I believe this shows ©aa, two, three, four, five, six, 

seven* 

Q SQ that your correlative right a will be better protected 

with eleven offset locations than with sevent 

A that's correct• 

ME* POSTSRt Aryans als# have a qu**tlon of the wita«**f 

HE* KSlLOuails I would lite t© ask a question on re

direct axsj&natien If ther# ar# m othar questions* 

KR, FOUfSRi—Mr* Utz has some questions* 
D E A R N L E Y - M E I E R & A S S O C I A T E S 

I N C O R P O R A T E D 
G E N E R A L L A W R E P O R T E R S 

A L B U Q U E R Q U E . N E W M E X C O 
3 - 6 6 9 1 5 - 9 5 4 6 



305 

Q Mr, Sausaa, would a ri«id «G a©*** spacing pattern toad to 

correct this situation which you state will exist under the con

ditions there? 

A In ay opinioa it would not* t preside you're referring to 

a uniform 80 acre pattern? 

Q that is correct* 

A With the wells located la the same Oovsrxsesntal — 

Q {Interrupting} &mm quarter, smarter aectios on the 160* 

Tour answer was that you don't think i t will? 

A 1 don't believe i t will* 

ME* FORTES* Mr. Mutter, 

Bv MR. SUTTER* 

Q Kr. Baunan, would you state the rate oi* flow at which the 

wall which you testified the SOS was 2%QQ to 1, would yen state 

the rate of flow on that test please? 

A 16$ barrels of oil par day* 

KR. ROTHU Thank you* 

MS* F01f.fii Are there aay further questiona? Mr* C©-ol®y« 

ME. COQXpCTs 

Q There1 a been ttstieway throughout this case that the heart 

af this pool is highly predtaetiwe, such better than the fringe are* 

Doea Oulf own a eharacteriatle proportion of each or do they mm 

Mm 

suare ipsod acreage cnan bad, or whet will ho your ypitiion on that— 
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A I think m ®m r*afw»*ast*d for th* area of tha southerns* 

pert 1 en of th® pool* inaofar a* tn* walla that have been drillesS 

so far* 

Q Ten tnlnk yew ha** your representative shar* of tha good 

acreage arid your r*iv*a*atativ* ahar* af th* bad aere&fel 

A Yea, sir* 

Q Old you aay i t w#aM b* year r**osa**saaAioa to your e&gpmx® 

to dr i l l a l l 24 possible locations uaawr acre spacing? I hoiis*, 

thar* are twenty-four nine tarred sixty divided by forty asts 

twenty-four, i f ay aritteatlc heamH failed ae* 

A X would re&swsend that w* would dr i l l th* 40 mm loostioa* 

an that tract in tha aouthweat of Section 24 at tha present tlsio, 

and depending upon the remits of the wall now drilling, that oewld 

b* extended. 

Q You would»«t car* to *atiaat* how naay walls Gulf will 

eventually end up with m tha acreage show* on inhibit 3 on 40 aero 

spacing? 

A That ia pretty hard te aay without fcaewiag the results of 

ths well now drilling* 

MR. OOOttrt that** a l l . 

M* PSaTESi Art Wr?*r* ast? 8icr» questions OR cr©as *&iaEs~ 

1 nation? Mr. Eellougfu 

• 
* 
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Q I ^ouXi just Ilk* to aek mm ^station, Mr, to th* 

event that thla application is denied and tha drilling is upon the 

statewide rulea of m aer* apaelr^, m i if Oulf ablated, the drill: 

of w U s in the southwest of 24, then in oona*ctlon with Mr* Sull l-

w t g q»**tien, would thara be mi offset to *aeh of th* well* on 

tha adjoining tracta? 

A there would b* ar, offset, y*», sir* 

Q Bid you wish to eoatwey th* iwpresaloii td this Ccamission 

that in your opinion th* correlative rights of Gulf would m bettor 

protect*d under tho proposed application than thsy would und*r the 

statewide rul*s? 

A X*m not sura that I understand you* they would not bo 

prot«cted tha way they sr* new, but we would b* able to protect tha 

i f that tract was offset by 40 acre drilling* 

Q Thm., perhaps you a&sa^erstood Wr* Sialllvan** question as 

I understood your answar, sr* Sullivan ask ad you i f i t was net a 

fact that tha correlative rights of Oulf would bs better protected 

under the proposed application than und r̂ the statewide rules and 

i?our *n*w*r, 1 believe, was that I t would* 2* that mat you in

tended to testify?-

A To the *xt*nt that thara would be .no drainage frose our 

property* 

n er* •* vs» 

Q Well, I»» trying t§ pit yen W satires* your opinio t«u 
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UcaWlSSion, Mr. Je*aawh, a* to uheth** Ih yc-uf opinion, based UpdK 

your ffXhifeit, th* correlative right* of th* company, Svlf Oil Cor

poration, would ha protected under tha proposed #0 acre floating 

wall spacing pattern. 

A I don't think thar would ta. 

Q v;ould they under the statewide rules? 

A They would* 

Mt. K£LL08GHs fhat** a l l . thank you. 

MR, POSTS*t Bee* anyone *ls* have a question of Mr. 

Hansen, the witness my he amouaed* 

{Witness •xeuewd*} 

fou Juat had the one witness? 

HS. KSUOTOKi That** a l l we have. 

HE* POKtSRt Sea* aayan* also have any witness? 

MR. SU&XvaBt I wwwld like to sail Mr. Thoawa Kogan in 

thla case* 

ME. PORTEI. He has previously been sworn? 

1®. SyXlIfAlIi T**» s i r . 

MU, KSUOUOI!* I as « l i t t le late, but I would like to 

offer in evidence Gulf Sxhlbit lo* 3, tha sap* I believe 1 f&#g~ 

leeted to do that. 

HE. fOmmt Vithewt objection, Oulf Sxhlbit io. 3 wil l 

be adsitted te the record. 

D E A R N L E Y - M E I E R 8C A S S O C I A T E S 
I N C O R P O R A T E D 

G E N E R A L L A W R E P O R T E R S 
A L B U Q U E R Q U E , N E W M E X I C O 

3 - 6 6 9 1 5 - 9 5 4 6 



m m k s Eocmi • 

called ae a witness, having see* first duly sworn, testified as 

follows: 

Q Will you please state your same, your employer, your posi

tion with that employer! 

A My -same is Thoaas Hogan, I ss employed hy British American 

Oil Producing Company, and what mm the other ©net 

Q What is your position with that employer? 

A District SupariiitaiideRt f#r the Northwestern District* 

Q Where are you looat#df A Denver, Colorado, 

Q You say that you are district Superintendent, Would you 

explain to the Ccaatlsaioa in y&wt eewssiBy what that district en* 

compasses? 

A It eneoŝ sssses the producing set Ive, the producing and 

drilling activities la Montana, Wyoming, Colorado, Utah, iefcraska 

and Sew Mexico, Sorth and South SsJu&aa* 

Q In those states, Rr* i©i*m, .fust approximately how ssmy oil 

fields d© yeu have under your jurisdiction a* far aa drilling and 

producing ia concerned? 

A Quite a few, X doa*t knew* le have four field offices witl 

field Superintendents over them. 

Q—In other words, ia your organisation a district is censtdei ahljt 
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vaster area than we tsavw iiewra aeseri&eo as semg civxstons in 

other organisations? A It ia , 

Q Briefly, and he m brief ee possible, Tom, in this, atata yo 

professional experience* 

A 1 received i E , S, degree in Mining engineering froa* the 

university of Oklahoma tn 1933, Since that tisse X have bees m~ 

ployed by The faxes Company in various en^neeriag capacities, witi 

the Irenian*A»erican Oil Company aa Superintendent of the Ahmlq 

District and as Chief tJcwelcfewwit Engineer, end now for the last-

five years with British American Oil yroducing Coapany as district 

Superintendent, 

Q Kr, Hogan, you have read and are familiar with the applica

tion of Sunray Mid*Co«tineM In this case? 

A I have* 

Q Is tha position of year eaploye* the British American oil 

Producing Company, in support of that application? 

A lea, we are stroagly is support of the application, but I 

would like to point oat that we would like to stress the temporary 

nature of the order that we wish issued* 

Q How, there are two, let us say three, distinguishing parta 

to the application. One, they ask for #0 acre spacing, two mi a 

teiaporary baais, three for the expansion of the dsfinltien of the 

pool. Do I take I t that yet* are saying that your company is in 

i. 

supijuru titr-ee X I s pi fesS* ap .p i iCat i iHI? ~ 
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A A™ I S * 

Q lut that yom believe that thara la partieular esphaelste 

tha temporary part, what do you mean by tha ewphaels that y^ur 

eoapeny puts aa tha temporary feature asked fort 

A Ha do set believe that there Ms been sufficient prodtictioi 

and preasure history fros tha Bisti field to enable us to d#t^rsiri# 

that 40 acre'spaaing tf eeonenioally feasible. 

Q But you, oa the ether hand, are willing ln effect to 

consider i t whan yeu get staff iciest inforiiaticmf 

A tfe are, 

Q One further ^usstioa, how aany producing wella does British, 

American operate in the Bisti field? A Thirty* 

Q That's apprsw&afttely what percentage of the total in tha 

field? A Twenty-five. 

Q Bo you recall how waay af those wells, off-hand, you havs 

cored? A Appjroxiaately twelve • 

Q 0© you recall the f irst witness put mi, in Mr. ?infr©ck*a 

testimony, how many c®re anelyass of wells were involved In tho 

diagrams which he present ed, ma i t twenty-six? 

A It was in the twenties X believe. I*m not sure* 

Q With a l l of the producing iaf otmatlaa that you have froa 

thirty walls, and with the core analyaea from twelve wella with the 

additional iaforaatlen that yon have obtained froa producing thoae 

waxj.8, i Tase xi» *nen. q̂ee your pos*t*ea is ̂ snat you stlXJL oy not— 
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hava aaaugh information to immmlm that yeu earn saaosaafully ami 

seoncsdcally dri l l « a 40 acre haslsf 

A Ko, wa faal that we 6Vm*t» prlsei-pally because the produetlOB 

of the field haa been restricted ao drastically throughout mm of 

its life, and as testified hy Sr* Brinkley, it ie s t i l l iu ths aarljy 

stages of the producing l i f t of the field* 

MR. St&LIWiU That»s a l l , Mr. Hogaa* 

MR. PORfSis Boaa anyone hare a question of Kr* 8oga&? 

By IfU pSTHt 

Q Just one fetation. Eow long hav# your wells been pro

ducing, Mr. Hogaa? 

A The first well was soaaietsd ia January of 1956. 

Q Been prodoeing over a year? 4 Taa. 

MR. SSTH: That»a a l l , 

Sy HR* POKTSIU 

Q Kr* Kogan, da you rasall about what tha gas-oil ratios are 

on your wells? 

A Oh, they are in the neighborhood of 1 would aay 45C fast to 

the barrel* I wouldn't guarantee It , but that ia ay best resol* 

lestlon. 

KR, PORTIEf 8oe* asyons else have a Question? Tho 

witness isay be excuaad* 

{Witness exeused*} 

MR* SOLLXVAKt—I would like alao te aak Mr* John Stain— 
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to testiiy, Mr, CMimm* 1 

M8. tOET&Ei All right* Will you take the stead, please? 

MR, SmLITAif He wae.eworn yesterday* 
JAPS M''CI® 

celled ae a witness, having been firat duly sworn, testified as 

fellowss 

il^ECf HAMIIH. xm 

Q Mr. Stein, will yeu briefly abate your name, your pro

fessional education and professional eaq»erieAeet 

A My name is «?ohs Stein. I am m graduate of the Missouri 

School of Kines with a degree In mining engineering, petrels*®! 

engineer. 1 have been with the British American for eight years, 

and during the past two yearn have served in the capacity of Si str; 

Engineer for the entire IforthSHWjtern District. 

Q la your capacity as Diatrist Sngiaeer, Kr* Stein, are you 

familiar with the i l s t i Plaid? A Tes, I am* 

Q Part cf your duties are to study and n&ke r#oo«aodatiofxs, 

generally supervise, In eff sot, the engineering of the Bisti Field 

A OUT portion ©f i t , that la correct. 

Q You have been present diiriisg tha last two days of testimony 

on thia cause? A 1 have. 

Q Are you generally is. itgrtteaant with the conclusions reach* 

ct 

i • 
1 

—"Hy ths witnesses f»r taa prf̂ ô Msa* ui *axs sppx3Leaas.ai&i 
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A Tea, X mm 

Q Would you like to zmemmM lawjtt ths qpl&loK that fm hm 

reached with regard fe© the eeeaoadaa of drilling this field accord-

i m to th® present stag® of your knowledge on a AO acre haaiaf 

A Well, at tha proscwt Uaw I don»t feel that we haw* suffi

cient knowledge of how much rasan'*a wa can attribute %<o nine 40 

acre wells. We have made aeme special cor® studies in which we hav̂  

come up with a reprewwatative figure, we think, of recovery p«r 

acre foot. Sow, we base sioeb af mr profitabilities on one woll %o 

SO acres, low, in the very heart of the field where wa have tha 

good production, we aspect %Q obtain on 3C acre spacing roughly a 

hundred to ten thousand barrels of o i l , which deduct royalty sad 

lifting costs and so forth, would awou&t to a gross profit, sr a 

gross revenue In the neighborhood of #19*0,000. 

lew, i t oo0ta us around #7vt0©0 to dr i l l a well. So that mmak 

that on one well to do we could got #120,000 gross profit, that is 

assuming that our recovery satiaatea are pretty good* Kow, i f we 

dri l l tw© wella on that #G, that's going ta require 1140,000 ex

penditure, and that just cwfct tha gross ©refit right down tho idddlb, 

which would leave eoeewhera in the neighborhood of #50,000 for that 

particular $0, which we mm not aura ww can even fat, bseaaae there 

haam*t bean enough producticfi decline history, aor sottoahole pr#s* 

sure history to auhataatlate thee*' initial eatlaatee of recovery of 

oil per acre foot* 
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Q Sow, I understand that those mitaataa *f#rt based, did ygu 

state that these eetiaatea wart based spaa a* average croaa seetlot. 

or thlaknesa cf pay? 

A lis, thia w«Bld ©sly apply in tha vary heat portion cf tha 

field. Bow, we have cow walla that have already been eoaplatad 

aad actually indicate that they* 11 never pay out, and they art on 

iO aeree. 

Q They ara completed in the upper bench? 

A Tea. 

Q As producers, Are they also ecaspleted ia the lower beaioheii 

af the sand? A they certainly are. 

Q So there are weU* even in your snd of the field completed 

in the upper bench and l#wer bsnshas which you do not «oasld«r 

economic wells at this tins? 

A that's right. Actually our cor© studies indicated that in 

tha poorer asctlons of the reservoir we- might expect from five to 

fifteen barrels of ©il par acre foot, That is pretty low. We havd 

already had a couple of wsUa which had considerable drop in press* are 

for only a swell smmat of -oil produced. I f we would Just take tho 

pressure decline that we have had oa those two walls, we c&ft only 

expect to get roughly 15,000 barrels of oil out of thaw ultimately 

and that wil l never pay for a 170,000 well, yet they are on 60 aerfa. 

Q Can you corroborate tha $ts»oll ratio that Mr, Began 
teatifisd to with regard to"yoar average or individual gae>eil iwfcras 
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im the metis* el the £l*l€-*&*)& t*>* f u s i n g * 

A Tes, titer ar* rmmim migiiboraeod of 400 to 4JO, 

There nay he a few in the fQO raag*, very few* 

Q is connection with your asocial sore studies, did yon 

direct your attention la any respect tc the poeslMilty of <*osawai-

cation between the upper and the lower baaehea, asd i f you did, 

with what purooae? 

A Kot particularly witl* core studies. Rewever, we did nobs 

that on our core analyses that titers wa© SOB© minute amount cf 

permeability even In the sh&laly, sllty senes between the better* 

developed sand benches, ss we conducted some eosaaiaic atien toats. 

Q Other than y»ur sore studies? 

A tea* We perforate ths third hemsh of th* etailmp aer*d 

and fractured i t , aad swab tasted i t , and then m went up and 

perforated the f irst bench of tha Sallsp sand, fractured i t and sws, 

tested the two together. Of course, established a rate, then wo 

ran a packer on the tohlng and sot i t in the blank Interval betwsar 

these two perforated aones and pm» tested the well for, oh, 2 

doaH know, about two months, a mm ran fluid level surveys os the 

fluid in tha annulua, and the results of that teat did indicate 

that there waa ecaeara&emtioi! between these two seas* to some dsgrseV. 

Q Ton ware puling i t fro* wMeh benah at that point? 

A Ve were ptssping Iroa tha third bench, the bottom bench, ami 

checking the fluid level i a tfee ftatttltte, Mhleh i s supposed te be 
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la the first bench If m ca ŝwalcatiew- mlA®^ however, m wa 

pushed trm ©ur third botuth the pucker, ©ur fluid level 1& th« 

annuls* wast down tha hale and Haally stabilised when we shut tb® 

well ia for a week to a month at a tin®, the fluid level it? the 

annulus would build book up. Thorn art definite evidence of 

aoamaicmtloa between those sand bwaehes la that well. 

Q 1 won't ask you whether or not fm have aada a deduction 

froa that teat* I would like to ask yon whether s*r not yon fsave a 

suspicion as to what this proves between the relationship as what 

you refer to as th® upper and ths third bench? 

m, KSUmmz W# have had a lot of opinions, but I doa»t 

believe we should have a awaploioa* 

3 Would you stats year opinion as to what mf be your deduct i|»n 

fro® the test you have run? 

A Actually that is only oa oas well. Of coarse both i » 

were fractured, flow, any tiae you fracture a well, a fracture is 

going to go ta al l directions, ws mf have caused that co^iiiiiicatiob 

by fracturing, and again wa aay not. It my be due to the natural 

perasability in th® reserweir. i don*t think we can quits conel'ode 

m this test. We do wish to cake more tests. 

Q That is why X dldaH ask fm. for a conclusion. I Jitut 

wondered i f you had a suspicion. Ons further question, did you 

earlier testify ln connection with the aconoaics of 40 as versus 80 

acre spacing aa zo what yaw" eatlflata your eoa l̂ated well 
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in that field from heru liiroujgk U» fureawaaLls future? 
A I don't, knew tf I aada that etetewent exactly, but our eoat|s» 

I escpect — 

Q Vould ym sake it new? 

A (Continuing) — to ha between sixty-five aad seventy tfcouSi|nd 

dollars per completed well. 

Q Generally what will that include? 

A That will include everything pertaining to s well from 

drilling i t , setting the pipe, perforating, logging, perforating 

fracturing, all of the punsplng, lifting facilities and leas© 

faculties. Sverythiag that ia asosaaary to get this weU to pro

duce into tank battery, 
HR. SULLIYAKI That's a l l , Mr. Ohairaan, that I have. 

KR, POtTEts Doea anyone have a question of Mr, stein? 

Mr. Cooley. 
By ME, COQblYS 

Q Kr. Stein, you said your- cosapaay had already eoapleted SOBM 

wells that in your opinion would not pay out? 

A Yes, 

Q Tou stated that that was m #0 acre spacing with th® in

ference at least, I thought, that possibly the payout would ba leas if they were on 40 acre spacing? -k—Certalaly we coulda*t even ewpget to of feet those walla aat̂  
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gat any mm additional oil.—X nean m have, already t.*ey ara m m 

Offsetting is act required where tha wall ia act sconced e, 

rx. Stain? I want to kao% i f aaythlag, an uneconomic wall Is 

drilled., th® dedication af ao etteunt of acres to that well will 

isaka it econoisie, will itt 

A I don't quite understand. 

Q if you dedicate 20 acrta to that wall, or 1000, it is s t i l l 

a.- uneconomic well, is it aott -4 I*n afraid it ia. 

m. cooiifj Thank you. 

I®. POlfBHs Kr. 'Cits, do you have a question? 

m. UTZ % Tes. 

By ME,, yfS; 

Q Mr. Stein, in answer to one of Kr. Sullivan9a questions, 

I understood you to say that you were generally in favor of Sunrayf|s 

application. Would that indicate that you are not wholly in favor 

of i t , sows portion of it that yew dea*t agree with itt 

A I aa in favor of a temporary $Q aere spacing order, 1*11 

put it that way. 2 would not ba ia fav©r, for instance, of making 

this a permanent spacing order. Of ccurae, they have not asked for 

a peraaaeat spacing order. I aa ia favor of tha oae well to SO aers 

spaeing on a tegtporary one ymr basis. 

Q Are you in agreeweat with their so-called floating spacing 

:©attem? 

—Uall, yea, I would bo la agrecmiint with. that. 
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tj—tmt would &llm ywu'to cluster rouij w^lla abound a quart*.1 

*4 
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quarter section, auarter asetio* 

A fas, i t would allow that lis certain spselfie cases, Howevefr, 

there are aaaa walla ia tha field already that are off spacing aad 

therefore, there is going to haws te he as exception «s&da for thoae 

particular wells* You have to either give them an eaat«veat 38 or 

aorta-south 30. there is alse a possibility that a fellow sitting 

off out here that i s smybe only got 70 acrea within the sere- contours*, 

so I think I f you had a l i t t le leeway aa ta where he could dr i l l 

that well, he would s t i l l only have one wall to tha rSO. I think 

there should be sons leeway to that. 

Q Tou are in favor of flexible spacing pattern thar*? 

A To some degree. 

Q Sven though I t would h% clustering the wella? 

k I think l t should he either east to west or north t-:< south. 

I wouldn't want to throw thaw sn a diagonal* 

HE. 01%i That's a l l I have. 

MR. PORTERs Any mm feast ions? I f no further questions, 

the witness swy be excused, (Witness excused.) 

MU C$QLET| I would like to direct a question to either 

Mr, Brrece or Mr. SastpfealA. As you geatlawen kaow, this state n@ 

a general rule iaterpreted ita spaoiag orders to permit the drii l la^ 

of aer© than one well os a standard proration unit, whatever si«* 

l t aay ha.—At Mr. OnapbtU Smews, ftharw arg muf ureas of thia stwi;w 
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where there ara two, thraa imd fsur nallg -aft 14Q mm ptvMim 

u&its. la view of the fact- that this ia seisewhat peculiar* sine* 

aa SO acre unit will probably gat Just twice what a 40 acre unit 

will get, that anyone wJw> 4esl**a could drill on a 40 mere spacing 

pattern even though ths established aad racogaisad dO aer© proration 

unit were established* 

MR* POETSRt there is a limitation thar®, Mr. Cooley, la 

that ragardlass of tho nuuber of walls that the unit received tha 

saise allowable even though one well? 

IIE. COOlITf That**, eoweet, but siace oa a 5,000 foot w*]|l 

there is so depth factor, thsa a 40 acre wall would gat Just ex

actly half of what an 80 would and rice versa, which would not 

occur in aay othar depth rtage* 

MR. FORTES. lot under your eclating rules. 

HS* 5AHPBEU.? What is your questiont 

MS* wOOLSIi Tha question bains doae tho applicant by this 

application propose to prohibit tho drilling of siore than one well 

on an SO acre? 

MR. CAMFBELli We would like tc have tha order so provide, 

if the Coawission issues aay order* The iaterpretation of the 

atatutea we would leave vs to tha Court* The aeetiea tisst paradta 

drilling on one unit, if you wa&t to, with one allowable. 

MR. eoOlST. Tea. &e haws not ordinarily Interpreted 

our rules,is say a 4& aero "pool, to proaiMt the drilling af a a — 
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additional m i l on'tae *»u. 

CAMPSaLLs fm have oeeaslanally pensitted aft or 

application, 

ME. SOQUatf Ho application, they Just drill thsm* 

MR. CaMPBKLU Wa would like to have tha ordar ao provide, 

if tha ordar Is issued, for tesyHwery 80 acre spacing. 

m* SSLIIOMt lay 1 attempt to answer that likewise? 1 

have here a suggested order, both th* findings and taa ordsr, 

which I would like to introduce and werely for the suggestion on 

the part ef Skelly in which ft incidentally coincldaa with Mr* 

Caapbell's suggestion, but It is vary short* I wight ?m& i t , 1 

would like to suggest thisI 

Findingss that ths geological and enginaaring evideneo pre* 

seated to the Conwlssloa hsaring m the matter of well spacing in

dicates that the Bisti Field m classified and defined in this ordejr, 

should, for a period not to exceed one year froa tha date of this 

order, be developed on a pattern of one well to eighty (60) acres 

in order to drain efficiently the recoverable oil from said pool, 

assure orderly development, and prevent waste lis » manner to pro* 

tact correlative rights. 

that temporary atMuw* spacing is this field will result in a 

earlier datarainatlon ef ths gsologle aM eagiaaering ehajveterJj&le 

of the pool, avoid the drilling of a number of unnecessary wells 

3*2 

should a wider spacing prove to fee proper after additional avidssuNr 
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Is obtain m will ptiwt mrmiMtl^-Yt$mr* 

la tht order we suggest that I That affective thia day tem

porary 80-acre spacing ia hereby established Tor the Bisti field* 

That thla order shall centittus ia force for a period not to 

exceed one year from the data hereof* 

It waa sorely a suggestion aad I sight add that i t i s based e$ 

practise aad procedure that m haw* to the State of Sorth Dakota, 

which issues temporary spacteg; srdar^ £or the s tress purpoa* ef 

securing information upon which to predicate a permanent order. 

MR. PCftTSRs Hr. Cooley, oaf ore we conclude this aatter 

ws would like to know if there ar# any othar eempamiee who desire 

to present testimony in this mm* 

MR. BBsVB&ULi At the opsaisjg of the hearing Anerada in

tended to put in a four and on#*4sslf page statement at the end of 

the hearing* but during tha course of the hearing the last several 

days we conclude that we would like to put that statement la iii thi 

form of testimony since it- w&§ .prepared by a witness who la hero. 

However, sines i t appears that this hearing may ran oa through the 

lunch hour today, I contacted Mr. $sth and we have stipulated that 

I may enter this statement of Aawt«aa*a, prepared by Kr. Christie, 

into the record as i f i t ware givem by Iir. Christie, and i f there 

is no objections 1 would like to offer this 1st© tha record as 

Amerada*a SxhiMt Ko. 1. 

MK. a ro t—m have so stipui&tfa.—i awt know what 
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Ottlf's y l t l o B will bo m i t . - K t had stipulated thar. i f i r . 

Christie were called, ha would testify aa tkU statement reads. 

MR. KWLOmut % mm m objection to the admissibility ^f 

the statement. 

ME. COOLBX& Co hath you santlasea waive tha right te 

&%m&m him? 

(Marked Amerada* a Sacaiblt !#• 1, 
for identification.) 

HE. fGRTSKt tinder these etipulatione, the statement will 

ta accepted as tewtlmefiy* Sees Sflye&e oiae desire to present 

testimony ia this easel 

MB. Kmjmmt I jus* mm to »eke one comment, whereas 

l have RO objection to Sr. Christie's statement, oa the other hand 

and quits to tha contrary # I aw object to any ads&asioa of Kr, 

SeliagwU order in the record ia this case. I f he wishes to 

present I t aa argumeat on hia behalf, 1 think that is vary wall am, 

good. I eartaialy doaH think, t think i t would ha a l i t t le pre* 

sumptions to submit to this So^ssioa a finding baaed upon a l l of 

the evidence which has teem preaeoted here for the last tw© days* 

low, !•» sure that m. Salinger intended that to be only ar-

guaaat, i f that i s tho eaae, vary wail and good, ^ut i f i t ia 

intended to be admissible la sows aeuater ia this case, than I waulc 

like to object to i t . 

ME. mjmomi 1 tmmly iateaded to give Mr* Kellough 
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aotlcs thai I 'a goii-ig tsattaah that i t my statement to— 

bo filed within tho nejst few day»« That's why 1 had i t road. 

m* COOL.iSTs I t htm boom tho practice oa occasion, of thia) 

Commission and othar Coasdsaloas, to accept propoaad orders, but 

they have ao evidentiary weight whateoewmr* 

ME. X3Wffl£2B{ Ysry wall* 

lift. POITSRi Mas tMa fusstioii of number of walla to the 

unit settled to your setiafastlem? 

MB. CCOJ*£f | &m\t# tht apaltaatlom section? Yes. 

HR* FOSTER* I f there are ao farther wltnessee to appear* 

no further teetiateay to be presastad, the Commission will entartali 

statomaats that you may have. Sowsvar, aa you remember* yesterday 

we indicated that written statattsnts might be submitted within tea 

days, ten days from yesterday. Icwavor, you s t i l l have the priviliige 

of presentlag tha statement orally i f you ao desire* 

HE. Kimst I f taa CsaHdaaiaa please, Clarence J&afcle cf 

Harvey, Dow and Hinkle, Soelawll, reproseating Humble Oil and Befialag 

Gaspaay. I would like to present a brief statement on behalf of tne 

Humble. The Humble Oil aad ftsfiaiag eompany has a 4.7£t^ iatarost 

in the Carson Wait area which sowars a part of the listi-lowar aal«-

lap Oil Fool and owns aas^tiomal aewaage withla tho proposed heri* 

aontal limit of ths pool* the Kumhle dsalrea to go oa record in tills 

case as supporting tha application of the Sunray tUd-Continant Oil 

Company for a temporary ordar oi year tstafeilaMng ordarly m 
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eeaolng In the Msti^T^r-fltilup "H1 Fool,, 

One to the fast that pre&ftti&a frcm the Msti-lower Oailup 

oil Fool haa been relatively n U because of the market outlet, 

the information accumulated tu data with respect to well pe^oimtsaji 

aaa bottomhole prewaare data haa has® rather limited, and although 

til* production data thus far •mmmmtoto**' indleataa that oas woll 

will effectively, efficiently and economically drain more than ot) 

acres, a temporary ordar esttafwd for a year would permit further 

development, on an erderly IC .aars spac£»g pattern daring pacfc period 

so that additional wall pew âwaiaaa and prewaura data can ba aoeuBU" 

iated to enable ths Coamdaaion to »ore infinitely determine the 

eliarmctcristies of the pool, and as to whether at the and of tha 

year development should pr&pmrXf prossed oa aa 80 acre or *0 acre 

spacing, 

Xt i s also feasible after a fluid has feeea m a deflaits » 

acre spaciag pattsra, to dr i l l tho additional wella so as to co»» 

plate the development on 40 acre pattern i f essential to ohtaia the 

greatest ultimate recovery* But once development has started to 

any considerable esetoet oa W aer* pattern, for a l l practical pur-

pesos i t can never hs ehejiged, &M i t would than be too lata to 

prevent economic waste cstisei. by tha drilling of nnas^eaaary walls 

and the uiwaoeasary ua# of steel aad ether industry equipment. 

We, therefore, urge the eosetssion to give favorable conoid 

tion to the Sunray Hld^eadtiaant application. . 
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m 
MR. FO&TER: Anyone $lm haws & statement! Kr. Eallahla* 

m* mUMXS* Jason Kellahia appearing for Phillip* 

Petroleum Company. Fhilliss Fe&reismji Company owns acreage ia tha 

Mati-lower OaUup Pool, perticlpstes in the Carson Unit area, sad 

is likewiae partieipatiag ia ths pilot l̂ Q injection program now 

under way in this pool. Fhillipa Is of the opinion that the reser

voir information which has boon fweawatsd la thia ease and Is mm 

under consideration shewa that mm wall on 60 acres will efficient!, 

aad economically drain aad dswelaw the 10 acre unit. 

In that connection m would like to caH the attention of the 1 

mission to the twê tmomy offered by diauwy X^eVasntineat as to four 

walls which showed aa initial pressure below the original reservoir 

pressures, aad also Sxhlbit It offered hy Shall which shews on at 

least two of the wells tha same situation, which on tha testimony fs 

both the proponents and the opponents of this application, ahow eff< 

ivs drainage over as &> acr# arssu For that reasoa, Phillips I'etr©: 

mis Company supports the ajsalieatlsti and urges the adoption by tMs 

mission of the temporary do acre gracing ordar for a period of one j 

also ia connection with i t , m would like to urge tha Comis-

alon tc give serious consideration to ths testimony which has heon 

offered ia regard to ths pilot injection program, the testimony of 

some of tha witnesses iadiaatsa that tht development of the area oa 

closer spacing could well aadaagar that program and result la r®~ 

Jom-

•om 

>ct-

000-

duced recoveries. The *»aay which would he spent, according to the 
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tatxiastey the wtt&4Hi»sa» ^J¥AU .̂a.u awr***,* w *w 

could sore profitably be used tc 4ft*fcit«ttt this eerondary m tMs 

pressure mii«t»n&»fa asi. secondary recovery pvo$nfttt with a rmeult* 

liiii recovery ia emcees ef that wfclea could fee achieved hy aay 

multiple program which ha®, hmm ©ffarad. 

For that reason Phillips aaderees the application aad urges 

tha approval by thw Goawiaaioa* I aat ala# authorised to atata that 

31 Paso statural Sas Product* aw|aperts tha application aad urges a 

temporary 80 acra spacing sad drilling unit program for th* Sist i -

Lower Sellup fool. X as IfJsawise aatliorisad oa behalf of Benson-

Montia aM Oreer to atata that thay likewise support the fKrograia. 

They have an IMereat ia this field m does Sl Pas© fiatural 3AH 

lvr«lucts Company, sad urg* tha approval the t«parary $0 aer© 

spacing ord^r. 

m* 35LIH(Mtt I f the tSomaiaaioa please, Skelly Oil Cvjs-

pany concurs ia the .appliaatioa for a tsaporary 80 acre epacia^ 

srder for oae year., We will f i l e a detailed written statement lata 

KB, snaiilflXs Bustaiil for JueefWda* 1 would like th* 

record to show that Amerada is is- support of this application sub~ 

ject to tho single quaJifioatloa that angered* would ba agreeable 

t© and would favor aa order which provided for uniform spacing. 

KB. JUSTICE; !%• aas;© is P. Oastiee. I am !4aa*ger of 

the ftoaky Hotattaia Mviai©» for the Sua Oil Company, Denver, 

r . 

—C^XOiWaO, 'WitS jUTJLBUlC&lOs* V T » " •**•»* *-ww|̂ M'!*B*.HAJk-**y 1 wuu'w 
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aperatieng la the area of tht I d l ^ aailup 911 Fowl* 1— 

would like your permission te make a statement m behalf of Sim. 

1 would like to mke thia and hare It umderstood It ia a eomparativ|e-

ly brief and aon-teehaiaal atataswat* Since thia ia the first 

time 1 have had the privilege and opportunity of attending a hearing 

before the «ew Umxie® Oil and mm Commission, X wish to express ay 

personal aad official approtiatioa of the impartial, patient, and 

efficient manner ia which this bearing has been conducted by the 

Comsisaioa and its Staff. I f at first slush this appears to h® 

apple polishing, I can aesure you that you caa coasider yourself 

uaaaimouaiy poliahed ty thia attendance hare. 

Sua Oil Company concurs fully la the application of Sunray 

Md-Soatiaeat Oil Company for an order a t̂eadiac the horiaostal 

limits of the Blati-lcwer Qaliu§* Oil Pool tn San <hian County, Mew 

Mexico aad temporarily astabliiitiai uniform, m aura spacing In 

accordance with tha details of said application. 

Furthermore, in 9ua*s esasMarsd opinion, the evidenea so lucidly, 

ably aad intelligeit ly presaatad by Sunray liid-Coatiaeat Oil Com

pany aa applicants ia this case umlatakably daaoastrates the de

sirability, urgeacy aad practical necessity for prompt eatabliahmaat 

of euch temporary m acre sfttelxtg* We believe that thia ia neces

sary ia ordar to prevent waste, that it will aid ia promoting the 

ultimate efficient smudnum -economic recovery of oil from said 

eool with due regard for tha legal, moral, ami just or relative 
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rtffxt® si" an interested pm*t±m* 

Filially, we wish r**i>eetivoly to etat* fee tho Commission and 

to the parties oppeslag thia appiiaatlon, that in our opiniaa the 

adoption sx* tha estate isJs&srfc of .such a temporary 80 sera 

swaaiag ordar would net n#«^saariiy fee p^rattaaatly harmful, to tfce 

praises or position of tht oppeJEttlsn swan i f ths aaaa la&ar *h$u|U 

"se proven to ba correct or ae>riaa*aie* Oa ths other head, i f 

lesser wall spacing r^gylatioai remain I** farce and develoemnt >m 

4" acres i t permitted, ao iainr action or •order could effectively 

prevent the waste or other lne*$oit.fmji that have clearly boon show 

to result therefrom* thank ymw 

KJU FC1TI5II Ifcask ym, **r. Justice* Any more statotasfita* 

*QU iRESBOi Sinclair Oil and -las Company entered an ap

pearance in the matter after the first day, aad they have authorise^ 

me to state ia their _ behalf that; they streaky support 3uwy«a 

application for fiv sere spacing, that they aoually strongly sfppoaa 

•'*£ acre spacing, and thay support mr apmll cation with tha exceptiefe 

that they would favor a permanent ordar aad that their second oheiqe 

imuXd be a temporary order, aad that they will f i le a written 

statement eubaeeuent te this hesyriag* 

m. Ttmmt Kr, Sullivan, did you have a statcmentt 

HR. SULLIVAN: I think it behooves me to say one addition

al word ia view of Hr, Cooley** gaeation to Mr. OtepMH with 

jard. tc the wall locations m4 Uw may ths 4to acre sp&c&af mits 
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would Ue» I dan't thlafc tha podiUu. ul aiUah Asm-lean Qsayaay" 

saaald b€ based mi Kr. 3ts4»f* pesitiea* becaaae tn dlscuealag it 

with hia, I donft believe fm war*, as cossaon pwad is this discus" 

sioa with Mr* tlti. 

Let m® mf m ar® la mmmmmt with tha position that Sr. 

eawpbell takes, wa fsel thara should bs aaa authorised wall tc- tha 

BO acre unit, aad tha &s*«l̂ sloa should establish tha direction in 

which the units should lie, and that they should be uniform. Ia 

that essentially eorreet, Mr. Campbell? 

m. SAHPsmt the only thing I disouassd with Mr. Cooley, 

that we did question, that if aa. ordar is entered that It provide 

that not sore than one wall be drilled upon aay SO aer® unit. 

The present application as tt ffcsjsda, permits flexibility in th© 

location, of the well oa the wait* And there has been ©owe tastl* 

atony or indication here that sows people feel it should he a fixed 

pattern rathar than a fXeadble one, but «r application .is far * 

flexible pattern. 

m. SBU1WR! So it is within 130 feet of aay place 

within tha acre boundary* 

m* CAM?sm$ I fealieva that la 3330 feot fraa tha i^m^rf 

track which is a part- of tha 10 acre aalt. 
MR. COOl̂ f i Which could put it 330 feet anywhere ajouad. 
1KB. StfU-IfASf I would go oat step further aad aay we woû a' 

like to see tha present spacing pattern aa i t exists la the 
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m 
British Awlamu ^%u*n af to Hold iartatalnad» 

tm, CAKFB3LU We h»v» ae sbje*tle& to a. fixed pftttara 

spacing insofar aa it ia feasible under taa present circumstances. 

m* SETtis Oo fm a@dify your application to that aataatt 

I®, CAlTBms We* 11 lot the application stay like it la . 

KE. SSTHJ The same fchiag that troubled Mr. Cooler hap 

troubled ae. Ever since tht applioaUoa first cause to as, It*a 

an applleatloa for pr©ratiaaia« wits in aa area where there is ao 

prsratieaiag. It is act really a spacing case whan yon gat right 

4mm %Q i t . tJaaar the terms of tha application it mill ha perfectly 

proper for anybody tc dril l a»y number of wells within the HQ acre 

tracts if they wish to do so* 1 think ths application and pmfeli-

cation and so would permit, this is as* an application for spacing, 

it, is an applleatloa for proration units, 

MB.CAMPBELL : I disagree. 1 think it ia oread enough that 

the Commisaioa could deem it aJtlseabls to limit the drilling ia 

this aroa ©f one well par <0 acres* 

Ml. ®Rt Wc have tram*** this and tried thia mm a spssisig 

saae. We are prepared to m along with aay spacias rale that tha 

Somaissloa Ms. I dcmH think the application ia far spaaing at 

a l l . 
MR. P0tf.ltI Aaysas ©1st have a statement? Mr. Cooley, 

do you have soma letters? 
SR. ff^4;avf T*af Wmm Hamolultt Oil Corooratieas 
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»aoaolulu oil Corporation (mm mm\ eaaratet m% wall in tMs 

field in the area isclu&ed la taa »#tl«* et hstri&s* Thla will ia 

oar State of Sew Mexioo *i% Well I#. l f located 460 foot trm. tm 

north aad Wast lines of Sooti»& 3d, f 268, t 13*, IWFK* 

Because of our winer perowatage of production and reserves ia 

this field, we do not plan to as represented at taa hearing. How

ever, i t is our belief that the proposei tcaqserary iO-acre wall 

spacing is proper for this field at tale time, 

Honolulu Oil Corporation reapictfulXy requests that ths 

Ocjfaeigsion adept tho special rules and regulations for the 

h&mr Gallup Oil Pool as proposed hy iunray ffld-Coutinamt Oil 

Company** 

Froa The 11 Dorado leflaiag Cemwamyt •Hotiee has been re

ceived ia the natter of Sueray IfiMoBtiaest oil e«mpany*s a^ollca-

tioa fcr tha purpose cf ostaMijfcteg spacing and special rules for 

the Bisti lower 3allwp oil pool, San 4aan County, Sew Meslo©» 

It Is our maderetaadiag that this matter has 'bean scheduled far 

Wed*iesday, September Id, 1957, ia saata Fe, saw mexioo* 

this ia to advise that as aa operator la thle area the ga 

Jtorado Eefiaiag Company sopporta luaray Jttd-OoatiaeRt Oil Cô paay 

in their reediest for £0 asre preewtiem waits and. well spaaing piua 

special rules aad regulations for the subject pe#l** 

Trm Aadsrswa-Frlohaitf OU Cowseratleat •Aadaraar,-Pri«lmra 

uil Cerperatioa raeamme»«g teat the Commission approve the 
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affilicataoff of auaray *̂ dd»&gafciasa& scqpaay fer an order wMefa 

will ID sste&d th® h&Hx&s&al Units &f th* Bisti lonar 

Oil Pool, (2) tesqsoxwrlly establish waifarm l&*asrs apaoia& for 

oil wella, aad (3) r e t i r e gamlaaaoal gaa-oil ratio aad bottom hoi* 

praesure testa. 

Aadersoa-frtchard Oil Corperatioa farther reoosmteade that tixa 

Cooalaaion iaeiude i s taa fluid rules a volumetric withdrawal ftav 

aula for computing allowable* for m* walla which ara eemwlstod ia 

the gaa ©ap portloa af tha lower Oallup oil reewrveir. Tim aoui-

ties of a l l partiaa ©aa host ha preserved, by paiadttime; tha opwrat; 

of such walla to attribute te 320 acres to each wall for sll**p*« 

able purpose* provided that aald aoraage ia proveii productive of ip 

Fro® Shipr^ok XsAustrles, Ime.it **it le our uadewslMuseing that 

you are heviag a p»«tiag oa 9-18*5? to eoaaider oi l well spring, 

in the San Jusa Saala, Saw talee* 

*fe arc the holders of thouaa&da of acres, both proved mm 

uaproved, la this area aad i t ia ear studied opiates, after tssfvics 

from our geologists, that i t i s quite Suprobatele that mora than 

forty aorea of oil lead caa ha draiaed fey a wall thereon* #e there 

fore violeatly oppose ehaagl$g mf the laws ef the State of Mmt ?*msti 

to allow for special: grwater thaa forty acres per oil well.* 

From Laurence 0. sally trustf * I have hmm aotiflsd that a 

meeting of your Coaa&swiem will fee held ia Wkhry Hall oa S«|st«sij«r 

•re 

a.* 

• 

HW 

to 

jt<ysa,—aa y a.*i*—w§—e@fiaiLe.er eawuig WWBUSF snxnga Mkee gu.j>ue, 
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m 

mx̂ maiMg %km heritoafcal l&sUi of th* 2i*ti4dW*r- Qillup Oil Pool 

ia saa Jues Couaty, Saw Msmiee, aad towm^rarily eafcabilsbiag uaifo* 

SQ~aer© wall spaolag and pswawlgatiag special rulaa aad. ragalafcioei 

for aald pool* 

tha laureace 0* lolly trust, of which I am trustee, molda Steal 

of Saw Meade© Oil aad Qas Leasee #**• 8-65Y7, aad 

a^gregatiag a total- of 4»Ht*ff a*r*a* a l l of this asrsag* ia la 

Tcwasblp 25 Kerttt, images I f aad 13 West, aad covers a l l of %m 

State owaed acreage la thla fmmMhtp aad Baagea, with the aaeceptioss 

of 1,000 acres. 

Tou will reawatbsr ao doubt that tha discovery wall of Um Biol 

Pool waa OH Section 16, fcwaahip ff aorta, Eaiige 12 Vest, which is 

part of our State Loasa. 

i s Trustee for tha above Trust, I would life* to make formal 

pro tost against ehaaglag tmm the present aatablishsd 40«*ere epao~ 

ia* to dO-aore spaelag f as raŝ eWted by Sumwy Mid-Coatlaaat Oil 

Commaay, for tha following rsjuasaat 

1. The oil Oomserwtiom Co«issisa of the Stat* of Maw Ks*io$ has 
sever bsfor* fouad i t mmmm^y to thaage the spaeiag firm 4C 
to 80 aoras aa i t has mo doufet feuad 40**ere spaclag satis-* 
factory from every sagie* 

It is tim ooasld^rad op.i&lofe atisiBi: a great stey woll o^jalified 
geologists that ou* well eaaast soaadhiy drata in ©usees of 
40 acres, feo^u*« cf th^mtur^ af t&« Gallup Saadstoae s&ish 
haa beefs established m a vary tight foraatles. with Im poro
sity aad parmea.Mll.ty* 

e 

i 
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m 
—a——jfa# oaly sound reason *n sua ^ M U V H WT*WM w»v uw« 

bean advanced ta data, aassaly, lack of market for tha oi l , wil 
ha completely elimiaatsd before tha and of tha year wham the 
Four Corners Oil Pipeline to California mill he iu operation 
and the Hefiuery ©f tha 21 fmm natural aaa Produeta Company 
will be m stream. 

4. It would appear to he short*sdghtsd policy to restrict the 
production of oil from ths Mat! ?ool at a time when there i s • 
very strong dewaad for M aai the lefliiarias of California, are 
clamoring for i t . This condition might mot prevail far too 
long and should ho taken ataewtage of wail* i t does. 

5. A eha&ga in the aatabliahad 4G«aere spacing cauld be very detr 
mental to the revenue obtained from oil by the State, which 
undoubtedly, like nearly every other State, meeds mm ar*d 
mere revenue every year for school purposes, ft i s more than 
likely to bring about rwawstata for wider apaeiag than the 
present 40 acres. 

view cf the above fasts I eaaoet urge you too strongly to allow 

the present established spacing of 40 acres to remain in effect.1* 

Mt. PQSTUti let the record sh0w that these letters sre 

entered in evidence. 

MS. EHEEBOs I have a copy of a letter from Honolulu. 

Did you read that? 

ME. COOLEY} Tes, supporting. 

MS. SIKPBSLLi ire you going to make a statement, Mr. Sath 

MR. SfTHt Mr. Carroll wiH make the summation. You so 

ahead, yeu are the applicant. 

MB. CAMPIS*!*: formally they close. I dea*t waist to be 

contentious about i t . 

MR. CiXKQLti 1 appreciate this has beam a loag hearlag* 
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m 
1 ZM arlasipal l*mm» thai 'mm kmm k*ott#l out in %kis mm* 

in particular to review w y gw&e?ally th* a*ture of tho aaaeu^ 

ordor that haa boon requested, tha- aooismtc eoju&daratioa involved, 

tha rslaticmahip 'tha gpftei&g to mc&&mty recovery, m£ th« 

affact of tha apaeiag on ewrelative rifiita. Inaofar aa tha natan 

of thia apaeiag ordur ltaalf ia esaewraed, m t m mmm the Con* 

iaiaaics ia weU aware, thia m^mmmt® what ia an tav̂ recedkemtod 

rarest for £0 acre fieldwid® apacimf at 500 feot depth, Sfcrevious 

spacijsg orders haws hmm. cigiit to alas thawsaad feet &r- piaster 

depth. 

Tha CowmiasioR w#uld have every reaaaa to believe aspect 

that where applicants mm forth r^iaatiAg egeewtlome froa state* 

wide rules which have %mm awaâ liahad aad followed, %h®y would 

present evidence of mm wmmmX cireumstajic^s or roadltlens csEist-

snt is this mmmslr 'which weals' Justify a variation from ths mii 

Howewer, tho applicsjits mm utterly failed to C>J thia, and m 

a matter of fact, aa 1 thisit their avidtmois Ma ahown, they have 

testified that the ewaditioa* in this ras^rvcir #D mt vary 

materially in aay othar raapee* Smm ether reawrwolra in the 

fhe next pwlmt I would like to pinsasnt, the eerrwev*o»i8«co ia 

cotmeetlom with the awaHaatiaa itself, is In regard te the *m-*ea21« 

density pattern. It is obwiom* imm eaatt&aatien. of th* petition 

Itself as wall as frost a review of ths testimony, they «v©id#fl the 

! 

@. 

mm of the word spaeiag pattern* this is mmy to aM«rstsxi 
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'mwmm this so-called strategy d* arMtrarixy dedicatiug aereafe 

to a wall fc© achieve as © acre unit ia contrary tc tha practices 

ef tha Coawlaeioa and contrary to tbe ordinary spacing pattern. 

Furthermore a* haa hearn emphasised by acme cf the early 41s* 

cussloa, what haa beats ree»«at#d i s a floating pattern with dlagoiH 

80 eaat-south cr north* It ia tc produce an indefinite spacing 

pattern rather than a fixed #rderly patters uhish i s jsormally tixn 

by the Commission. Other ttasMsratioJis ia ftoaaeetlsn with the 

order, and one iu which tha applicant haa placed great emphasis, 

that a temporary order cannot poaaibiy hurt anyone er do damage te 

present development ia the field. We firmly believe this is not 

true. I f , ia fast, &n $0 acre order ia giireii and 80 acre wella an 

actually drilled, altheu#i we are firmly convinced they will aot'b| 

aay mease effectively or adeeustaly drain au 60 acre area, they may 

yet tales eaounh oi l cut of the area so that later cu i t will be uu-

eecnesiieal to dr i l l the area ©a 40 acre basis. 

Furthermore, we have deswwtsfermtsd i f you dr i l l ou SO aad try 

to dr i l l on 40 agalm, you will have waste end dissipation of reserv 

energy. Next, having briefly cwasldcrad the petition, X would like 

to g© Into ecouomis conditions involved. 2a this eeameetlem I thin 

i t quite significant that i f you take the figures with regard to 

potential reserves, figures that have bees established ia the prior 

U*0 hearing by the aaaliaaat, figures that have beau established by 

i l 

s i r 

k 
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m 
virtue af t^trmw^mm m M taw we&Xmto wmU te m&mm 

operators tryiag tc iistorissfe thaw i& tM oiHomtiaa, sad f iaftlly 

evidence cf resarvsa aa prsasttted %y their %estjji»ssy In this eaae, 

I think it caa ba firmly c«taMlito#i that drilling oa.a fcC aar* 

basis la eeemomleelly pimc%i«Sl and feaaiaie* 

Furthermore, thara ara ether oo*urt derations lr. thia mm that 

1 feel that perhaps aaaa't boaa tm mSm̂ m&mlf ewahaeised, I 

thlak far obvious remsbeaa, that ia ismwely in addition te %M l:A^r 

cat cf the State of law MmAm la tha laads affected y tha patitl« 

which are aohataatlal, thara are ala# asm* vary ira&eitaa&iai inter

est* cf tha Halted States of Aawjrlcsa ef various XAaia& lemrda. 

In my opinion these iutm^mm atwmld fcawe the effect of tha m̂ Smm 

devels^aat that can m ©totalised «ad sr* aatltled to, aad 1 think 

they should aat bo paaallasd to tana* of i#velcpi§«t cf the 

reservoir by the higher drlXUag seat ef mmm of the efwurtttor*. 

thm the sent faster 2 wsuM like, te consider is the e^haai* 

that has boos placed oa. sê essatary recovery operatloaa* llew, it is 

true mM haa hmn eŵ phewtiUtad by a lot- of tesftAssny, that afcall did 

partlelpafte la Sw*ray*a LKi pr©J#ct, i t i» shell's project to 

participate in any swsewiawvital geewaeery recovery pr&Jeot * I 

might add that wa are hopeful of its wmmmm* However, it ia 

accessary to view this pare jsat rtaliatlaally ia terms of what it 

actually is , namely m mgmimmml project for tha i&Jeetlom of 

» 

i 

ur%i as aaa mmn asmavtam ©y the tê edaway af tha ftppliCftii>#. 
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They have Just mm completed liysttlug *>iig gs* %«•**• empwAuei, 

Therefore, i t would seem exavjefcat artnatuTt at this tint duTl* 

the early phases of primary recovery, te regard a project of thia 

nature aa a aubetantial factor la establishing fieidwide spaaing 

in a 47iCKK5 acre area. 

Furthermore, insofar as thi® aacondary recovery throu^i the us 

of LPG is concerned, we consider i t slptifleant that they di« 

not use an $Q acre pattern as they suggested would have to he 

followed, but they used last aad what was in essence a 20 acre patt< 

oonaieting of four 40 acre ioeatloaa with the injection wall ia 

the center* 

How, i f the applicant contends that i t soriouely believes that 

some Jeopardy might be doae to futwre seeoudary reecvery operations 

by having wells drilled on a 40 acre basia, as a matter of fact, 

they said anything leas than #0 acre basis, and i f they have con

ceded this ia a continuous reservoir and i f this IPO la in what 

they regard as in a better paying location, i t ia difficult for me 

to understand why they would Jeopardise this project themselves 

starting on a SK) acre basis. 

I think Shell's testimony haa established with refsard to 

secondary recovery operations, that the ultimate pattern will have 

to be, at least will be, on a nature of 40 acre rather than #D acre 

pattern. 

a 

rn 

Finajuy, i woiuc nice to point out that insofar aa the doctnm 
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ef gg relative rights is eeaceruad, it has hcca quite convincingly 

illustrated by tba exhibits and by the testimony of the Oulf Oil 

Corporation that ssany inequities may develop by virtue of the Mae 

of tha floating spacing pattern proposed by the applieante, par

ticularly where wells are drilled along lease bauadary lines. 

Such ineouitiea violate the principal of correlative rights as set 

forth in the Mmt Meade© Statutory provision and thia Commission's 

regulation, thank you. 

Mi. KSHOfJGis Hay I very briefly summarise. In a case a 

thia kind there are three basic issues, first your reservoir per

formance, that is your reservoir characteristic* and performance, 

second the economies and third the correlative rights. Sow, 

referring only to the high points of these three issues, i f you ar^ 

looking at, considering as this Commission must- do, the qua at ion 

of the reservoir characteristics and performance, l»m sure we will 

all agree that this ©il pool is sot one big solid porous mass that 

ties this room in four miles wide and four miles wide, or square. 

Tou t̂ mmmmr the longitudinal exhibit that ran clear across the 

room, looks like 66, the applicants themselves did not rely on 

that interpretation as to what is productive. Mh«» they figure 

reserves they m over to the exhibit baaed on the microlog which 

ahowed numerous variations, and showed a such smaller area, there 

haa been in thla case, I think, two clinchers. 

feu have heard two entirely diametrieally opposed 
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theories. ~ 

fas applicants oa ons head have stated im their opinion that 

there i s ceatiauous porosity aa* continuous permeability threu^ou* 

On tha other hand the wifea«s#ea for tho Shail hare presented to fm 

their opinion that thia pml eoaaiata. of lenses of permeability 

overlapping aaa mevsalmg tafwafhomt this pool* the clinchers that 

would appear to tip the asals, the hettaaos in the scale, i s i9&$>sr 

ems, the evidence that ye** have #ys lower than oi l , oil hi^ser tfcas 

gas in this rewsrvetr* liow, ao real aaqplaaatioa has ever bmn 

given for that, no mt±&tm%®rf ê qp&ruwj&ica, the «aly lafaranee I 

submit that cam be inferred Is that because of the loatieularity 

of the nature of thia pool, you s»st have local traps that will 

cause that condition. It w@uld mm that i t would be impossible 

i f yeu had a ewmtlnweme' psrsiaaMiity, eomtlauoaa porosity, this 

pool has bean layed down ewer- JsaHlioas of years, that you would ha*|e 

#aa below the o i l . 

Second, uneaeafmVhls point, i s that you have lu this pool ia 

eartain parts of i t uasarimtsratsd o i l . In other words, the oil 

In that part of the pool has less §sa them i t could absorb, and 

on ths other part of tha sum© reservoir you have either a 0m e&p 

or certainly you have a vary hi&% jpa~eil ratio wall. So i f there 

is a great continuity and exs&iiajatiim ef porosity and pewMfciiitj. 

than i t would seam most uttiiksly that i s part of the reservoir you 

would hare the e l l which, had not absorbed tha gas* 
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m 
Mow than, as to the ê Matioa af ttxftOMfta* you hate first 

tha testimony of tho e^liaaats in their pilot area several months 

ag© where it wis unauaetleaably ©eosomical to t r i l l a wall m J»0, 

aad you have tha asideae* of Oulf iii its cam wells, aad yeu haws 

hoard the tew&iaiony of Shall aad as to applicant's testimony* you f l | i 

recall that the saslaaar testified 1» haai8g his calculations on 

recovery where hseosdudad that a well would mt be off oa *0 acred, he 

did not give any average porosity, but he tcok certain areas of 

this field aggregating about half of tha total area to be Included, 

fie used only a swaH portion of acreage la the pool and upom that 

basis calculated reserve* which were way under those which had bees 

calculated, by his ejieociata* in ths former hearing. 

And furthermore, when, you consider testimony of the geologist 

far the applicants, where k® stated the upper sand averaged 15 feat 

and the lower sands from 4 to 60 sssMng aa average pay tMtkrteaa oi 

about 20 feet, i f you eimmwate -that oa tht same figures that mm 

used by the applicants e4haa*'wi&aeaw, then- according to that com

putation a well would be profit**!* on #$ acres. 

laaaa Mo. 3, is ths casatlaa of ewrrelatlvw rights, and thcuf£. 

me submit that this floating well afaalmg patters will undoubtedly 

result ia a duster of walls through the streak of the field, they 

have testified that tha heart of the puH is down the middle* 

the opportunity to cluster -the walls anywhere you want, you mm 

hound to have exustarigg of the walla m Ihe csaUr of y*a fluid. D E A R N L E Y M E I E R & A S S O C I A T E S 
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sag fm wouldn't have <Q twi 1*> anyfeody'a l t 1 0 1 

a© amswer to say thia will bt tojp^rtrf for only one fear, it's 

no answer to aay that you are oaly to be hurt lag for a little 

while* Jt'e the duty af taa Cemadaaioa to protest the eorrelAtivs 

rights ef the partiaa war and mot let them suffer for a tcsnwarary 

period however short or however long it my as* 

low than, if you pass sa. that ewas£dexwtioa to- tha propoaal 

that this should be temporary ewaniawj fm don't have enough iafor* 

mtion to know the |»rfei«avi6e of the pool, it all ought to be built 

on ao acres. I submit how that aapptmejit g»es to a challenge m ths 

statewide rules. If that Is true* you should have do acres for 

statewide rules in any pool* If fm don't get enough information, 

I don't know how to apace the pool. If the ar$iew*it is valid, th® 

lack of information to Justify & acre spacing, that is a challenge 

to the statewide rules and m% any tpecific valid argsseant to thia 

particular case. For thaws mmmm we ask that the amwlieatlon 

be denied. 

MR. PORTS*! Kr. ©smplmll. 

ME. Ce)fFB3i£t If the Oonwdsalos please, X would he leas 

than honest if I didn't admit that mm of the statements Just mm 

on behalf of Shell Oil Corporatism and fulf Oil Corporation givw me 

a slight .HH, even at this hour of tho evening after some of %m 

spacing cases that I have boon la is wbieh they have bmmn particle 

pants.—1 quite agree with, the f«jtlaman with Shell that in. ordar -
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345 
for the sm&mm to justify mm. & 
order in a nwwnroli* at 5#00O fast death, it smtt bt aa mw&& 

reservoir. It i t lay opinion tat* perhaps taa only time such an 

ordar i t Justlflad la whew, you haw* either a vary poor or a very 

food resarvoir. $o far aa 1 am concerned, from tat testimony of 

the witnessee of Shell thsraslvwav thia haa been established at b#t}t 

at a poor reservoir, and it mmm to sa that what little iaforsattldu 

ia available at this tint ciaiirly indicates that tha rmmnr&ir 

condition due to rapid prewswr* declines below the bubble poisrt, 

and thia i t alao from Shall** own witnesses, indieatee that there 

are conditions in tMa raewpvolr wMofe r$-«t«ire careful atudy* 

That waa. recognised by praatlaally al l the operators in thia 

pool when they partieipatwd ia the installation of a pilot preaauri 

maintenance program at a stags of development ia this field wfjora it 

had only been one psreent depict odj to am that is a very unusual 

situation* i t least in tha «p&cisg amass with which I m m^mist^$ 

such a condition haa never bees present* It seems ta m that the 

crux of this thing boils imm to whether there is smtffieleat basis 

for the ar^eats by th* protest**** to Justify to the Coawdaeioa 

the risk that obviously agist* m far as our people are ê aosrmed, 

and I tainfc they are Just as honest ia their epimlema as ths wit* 

uassas fcr the protestants m X&m m thara is a risk, that to 

develop this field at this stags oa a narrow spacing program a&nht 

adversely affact the ultlamts raawwarj af ihe a l l . 
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It seam* to m W T O W fu^gtioa or CMagrftgiaa 

a part cf a l l these mw&m'fmmim tfeesfc kow m*<ihffc cogt thi* <rae$**y 

or that company tc dri l l a wall er hew fulek tfeey get their money 

bask. I t seams to me the iwa ŝemi&fcility of the Csmmissloa would h^ 

i f thay feel there is son© risk involved, t© see that that risk 

i s aat taken unless there i s a aarloua disadvantage t© aeaehody 

i f the risk must be taken, tha omly disadvantage that haa 

testified to here that I have heard, and I have triad to fat i t 

from a number of witnesses* i s that they lave assumed and mads 

ajrransomemta on the basis that thay war* going to dr i l l on 4© acre 

spacing. I do»«t think that the iiiconvasianca or even loss ef 

revenue to an- individual eyereMr ia the field justifies the risk 

which wa believe exists that you may not get the greatest ultimate 

recovery from this reservoir to aa that ia the crux of the matter, 

and I dcn*t think any of the ovidanea that ha* beam introduced 

here today or yesterday even earn set around that basic preposition,, 

I f the Gomwissioti sh#uld permit tha drilling of these a c 

tions! walls, and i f i t ahswld raawlt in the preaaure amintenance 

prw&rm not having the offeatiwwmaaa that i t would under th* other 

basis, it not only would ries a tremendous amount of capital which 

could bs used to find oil fields soawaehare else ia the 3an Juan 

Basin, cut i t would rm the rtas of loss of o i l , a natural rejaotamt 

which this Commission has the ohXiawtioA to protect* 

m, yCKldHl—flaw* *Jiysn* sla* havt anything la title case? 
D E A R N L E Y - M E I E R & A S S O C I A T E S 

I N C O R P O R A T E D 
G E N E R A L L A W R E P O R T E R S 

A L B U Q U E R Q U E , N E W M E X O O 
3 - 6 6 9 1 5 - 9 5 4 6 
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Yh* Cm&MUn will %&k© etfi aader a ^ i t « t « u 

J--- •.•*» *¥' ^ i 

^ : J i i i i . F 1 !J « i St 
mm e«* i n a*p **» *gm 

* t< 

I , &&k tmki&ihMs Cewrt ii9p#rt#r5 to hereby certify that th© 

foregoing aad attached traascript of proceeding* before the li«m 

Sasioo Oil Conservation. CoBBiiaaioii at sasta Fa, Saw Mexico, ia a 

true and correct record to th® boat of wy knowledge, s k i l l aad 

abi l i ty . 

Vi WITHERS yiiEiso? 1 have affixed ay band aad notarial aeal 

thia -44 day of October, 1957» 

Notary Public^otart^eporter 

Hy ccaaii salon expires. 

Juŝ a 19, 1959. 

D E A R N L E Y M E I E R & A S S O C I A T E S 
I N C O R P O R A T E D 

G E N E R A L , L A W R E P O R T E R S 

A L B U Q U E R Q U E , N E W M E X I C O 
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