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2 
BEFORE THE 

OIL CONSERVATION COMMISSION 
STATE OF NEV MEXICO 
Santa Fe, New Mexico 

December 19, 1957 

IN THE MATTER OF: : 

(Rehearing) In the matter of the rehearing re- : 
quested by Sunray Mid-Continent Oil Company, et : Case 
al , for reconsideration by the Commission of cer- : 1308 
tain portions of the application in Case 1308 for : 
the temporary establishment of uniform 80-acre : 
well spacing and promulgating Special Rules and : 
Regulations in the Bisti-Lower Gallup Oil Pool* : 

BEFORE: 

Mr. Murray Morgan 
Mr. A. L. Porter 

TRANSCRIPT OF HEARING 

MR. PORTER: The meeting will come to order, please. The 

Commission will consider this morning Case 1308„ 

MR0 COOLEY: Case 1308o (Rehearing..) In the matter of the 

rehearing requested by Sunray Mid-Continent Oil Company, et a l , foi 

reconsideration by the Commission of certain portions of the appli­

cation in Case 1308 for the temporary establishment of uniform 80-

acre well spacing and promulgating Special Rules and Regulations 

in the Bisti-Lower Gallup Oil Pool.. 

With your permission, Mr. Commissioner, I would like to outlir 

the conditions under which this hearing will be heard. 

MR. PORTER: You may proceed. 

e 
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3 
MR. QOOLEi: in Order lUt^A wherein this rehearing was 

granted, i t was ordered,, one, that the above-styled cause be re­

opened and a rehearing be held at nine o'clock A. M. on December 

18, 1957, Mabry Hall, Santa Fe 9 New Mexico, at which time and 

place a l l interested parties may appear* That order goes on to sa; 

" I t i s further ordered that testimony on rehearing shall be limite 

to„ one, new evidence on the issues raised in the petition for re­

hearing." I t i s the intention of the Commission to strictly en­

force the provisions of this order in this hearing today* With 

that understanding, you may proceed unless there i s some mis­

understanding. 

MRo PORTER: Any questions of Mr. Cooley*s statement? 

Mr. Errebo. 

MR. ERREBO: I f i t please the Commission, Burns Errebo 

from Tulsa appearing for Sunray Mid-Continent Oil Companys in 

addition L* C. White for Sunray Mid-Continent from Santa Fe s and 

Mr. Jack Campbell, Campbell and Russell of Roswell. We will have 

two witnesses. 

(Witnesses sworn.) 

MR. ERREBO: The f i r s t witness I would like to c a l l , Mr. 

L. J. Finfrock. 

L. J. FINFROCK 

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

follows: 

r, 

l 
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B1HKCT EXAMINATION 

By MR. ERREBO: 

Q Tou are Mr. L. J. Finfrock? 

A That i s correct. 

Q And you are located in Tulsa, Oklahoma as a staff geologist 

for the Sunray Mid-Continent Oil Company? 

A I am. 

Q Tou testified as a geologist in the previous hearing in thjfs 

matter, i s that correct? A That i s correct. 

Q Mr. Finfrock, since the original hearing in this matter in 

September, have you made or caused to be made additional studies 

of this area, and as a result do you know of additional informa­

tion concerning this reservoir and i t s adaptability to the spacing 

which Sunray has requested? A Tes, I have. 

Q V i l l you please refer to an aerial map which has been 

placed on the board and marked Sunray Exhibit 1-R and identify and 

explain i t ? 

MR. ERREBO: Incidently, at this point I would like to ex-j-

plain that our exhibits have been identified by the letter R after 

the number to indicate rehearing exhibits. 

(Marked Sunray's Exhibit 1-R, 
for identification.) 

A Exhibit 1-R i s an aerial map of the Bisti-Lower Gallup Oil 

Pool situated in portions of Township 25, 24, 25 and 26 North, 
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5 
Ranges 10, 11, 12 and 13 West, in the San Juan County, Nev Mexico* 

As can be seen from this exhibit, we have brought i t up-to-date 

as near as possible at the time we left for this hearing. There 

have been several wells drilled within the area of the B i s t i -

Lower Gallup Pool since the last hearing. These wells have been 

posted and added to this field. 

Tou can also see that the boundary indicated in red which we 

outline as our proposed area for 80 acre spacing has been reduced 

in area, and this boundary reflects the orders of this Commission 

outlining the Bisti-Lower Gallup Oil Pool. 

We have shown here that the green line, the traces of the mien 

log cross sections which will follow as additional exhibits in thi 

rehearing, and these are as follows, A A-̂, from the British Ameri­

can No. 1 Marye in Section 1 of 25 North, 13 West, to the Shell 

3220 in Section 20, 25 North, 11 West. Section B B± starts with 

the Shell 3220, continues in a southeasterly direction to the 

Monsanto No. 1 Blanch located in Section 34 of 25 North, Range 10 

West. 

Microlog section C Ĉ  through the pilot area extends from 

the BA Noo 5 Marye in Section 1 of 25 North, 13 West in a north­

easterly direction, terminating with the Sunray C-7 Federal in 

Section 33*26 North, 12 West* 

The fourth and final microlog„ D D-̂  starts, a north-south sec-

tion^ starts with "•"rhe Shell No. *» n̂r>«r>« -tn s«ptinn 27, 25 North( 

>-
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6 
11 West, terminates with the Sunray Mid-Continent No. 1 Platero 

in Section 15 of 25 North, 11 West. 

Q Then as I understand your answer, Mr. Finfrock, the area 

which Sunray now proposes to space in this application has been 

reduced since the original hearing in this matter and i s now con­

fined to that area which has been heretofore recognized by this 

Commission as being a part of the Bisti-Lower Gallup Oil Pool, 

and certain one other 160 acre tracts upon which there have been 

drilled and completed certain o i l wells, i s that correct? 

A That i s correct. 

Q Now, Mr. Finfrock, since the original hearing have you ob­

tained micrologs of wells in this field which were not available 

to you at the time of the original hearing? 

A I have. 

Q And have those micrologs been used in constructing certain 

cross sections and have they formed the basis for a new study which 

you have made in this field? A Yes. 

Q Mr. Finfrock, will you please refer to Exhibit 2-R which i 

a cross section and identify and explain it? 

(Marked Sunray«s Exhibit 2-R, 
for identification.) 

A Exhibit 2-R i s a northwest-southeast microlog cross 

section along the central part of the section. I t i s a microlog 

cross section of the main pay sections in the Bisti-Lower Gallup 

s 
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O i i Fool. Starting with the B r i t i s h American No„ 1 Mayre i n 

Section 1 of 25 North, 13 West, and terminating with the Shell 3220, 

t h i s section i s composed of portions of the micrologs of the wells 

that compose t h i s cross section. On these micrologs we have defined 

the posi t i v e microlog separation by the dark red shading, which 

you w i l l see i n each of these l o g s D We have connected t h i s positive 

separation by the s o l i d l i n e s and have connected between these wells 

with a l i g h t e r shading t o indicate the continuity of t h i s porous 

and permeable sand body. As you w i l l note i n the northwestern 

portion of t h i s cross section, we have only the posi t i v e separatioi 

on the upper of these two main sand bodies. Whereas i n the l a s t 

four wells of t h i s cross section, namely the Shell 34-13 Carson i n 

Section 13, 25, 12 South, the Shell 34-18 i n Section 18, 25, 11, 

The Shell No. 4 Carson i n 20, 25, 11, and the Shell No0 32-20 i n 

Section 20, Township 25, Range 11, both evidenced by pos i t i v e micro-

log separation i n the two main pay sands„ 

Q In the o r i g i n a l hearing, Mr. Finfrock reference was made 

to microlog separation and there were certain exhibits offered 

showing microlog separation. This Exhibit and some of your sub­

sequent exhibits are exhibits showing microlog separation. W i l l 

you please explain what you mean by microlog separation and to 

what extent i t i s s i g n i f i c a n t i n determining sand continuity and 

permeability? 

A I n r e f e r r i n g to microlog separation, we are here r e f e r r i n g 
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to positive microlog separation as shown by these electrical 

characteristics which I have just described. 

In a bor'e hole the fluid will leave a thin veil of filtrate 

on the bore of the hole, and this is common throughout the hole 

except at those positions in the hole where a porous and permeable 

body is encountered and at these positions in the bore hole a f i l t s r 

cake will be built up as we have lost fluid into this porous media 

The micrologging tool, the pad that is pressed against the 

wall of this bore hole, when i t is reading the filter cake, i t wiljL 

read a positive separation at that point where the filter cake is 

built up opposite a porous and permeability formation, and 

thereby resulting in the positive separation that is shown on 

micrologs. 

Q Mr. Finfrock, how many wells are there in this field, to 

the best of your knowledge? 

A To the best of my knowledge at the time we prepared these 

exhibits, there were 187 wells. 

Q And you have studied micrologs on how many of these wells? 

A I have obtained and studied micrologs on a tfetal of 164 

of these wells. 

Q You have studied micrologs on 164 of 187 wells in this fie|.d, 

is that correct? A That is correct. 

Q Now, Mr. Finfrock, will you please refer to Exhibit 3-R 

and identify and explain it? 

8 
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9 
(Marked Sunray's Exhibit No, 3-R, 
for identification.) 

A Microlog cross section 3-R i s a continuation of 2-R from 

the 3220 Carson down to the Monsanto No. 1 Blanch in Section 34, 

25 North, 10 West. This microlog section 4s the previous, has bee 

built from portions of the micrologs of the individual wells that 

have been drilled in the field, and we have shown here by the same 

symbols that we had on the previous section, the positive microlog 

separation by the solid red color. 

In these sections you can see both the main producing sand 

bodies have been found in each of these wells, though in varying 

degrees of thickness. We have found that in this study we have 

the opportunity to use wells that were not available at the pre­

vious hearing, which have given us closer spacing in order to get 

a better correlation between wells than we had before, and we 

feel as a result of these studies that our opinion about the con­

tinuity of these pay zones in the Bisti-Lower Gallup Oil Pool has 

not been changed as evidenced by these exhibits. 

Q In fact, would you say that your opinion has been strength 

as a result of these new studies? 

A les, I would. 

Q Will you please refer now to Exhibits 4-R and 5-R and 

identify and explain them? 

(Marked Sunray»s Exhibits No. 4-R 
and 5-R, for identification.) 

1 
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A" isxhioit No* k-tt,~microlog section u t^, wmcn i s essential-

ly a north-south, I mean a north-south cross section through the 

microlog section through the Bisti gas injection area. This cross 

section, as previous, has been built in the same manner as before 

and we have shown here the positive separation and the continuity 

of the permeability between these wells. 

As can be seen from this exhibit, which i s a transverse 

exhibit to the lengthwise of the field, that we do have a definite thin 

nihg of the porous and permeable zones on the flank with a definite 

thickening in the central well f l indicating that these sands do 

thin as they approach the flanks of the field, and do lose some of 

their porosity and permeability. 

Section D D_ i s a north-south section in the gas cap area 

from the Carson No. 5 to the Sunray No. 1 Platero. 

Q That i s actually down toward the southeast part of the 

field, i s i t not? 

A Yes, i t i s . We have shown here by the same symbols we 

had in the other exhibits,, this exhibit shows one thing, two thing 3 

that we didn't have in the other. I t shows the absence of the 

upper sand in the No. 1 Platero and the absence of the second sand 

in the Shell No. 5 Carson. 

I would also like to point out to you the difference in the 

stratographic position of these two sands in the wells in which 

they are present. The upper sand, you'll see the belt of porosity 
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and permeability a.gUmes~ an arc wMch I feel represents ffiOre 6r 

less the relief of the sand bar, while the second sand stratograph-

ically climbs the section as we move northward, becoming a l i t t l e 

higher in the section as we move northward. Although the dip i s 

to the northeast, the lower sand does not drop in the same relatioa 

that the upper sand, because i t i s structurally higher sand as we 

move north, 

Q Of the 164 micrologs which you studied, how many had micro-

log separation in the upper sand? 

A Of the 164 wells that I studied, I found a total of 138 

which showed microlog separation in the upper sand, 

Q Then microlog section indicates a continuity of porous and 

permeable sand, i s that correct? 

A That i s correct. 

Q How many, i f any, showed no microlog separation? 

A I found a total of 26 wells which did not show positive 

microlog separation. 

Q Were the micrologs which you studied well distributed 

throughout the field, or were they bunched up, leaving large areas 

or substantial areas which had no micrologs available? 

A No, the I64 wells were very well distributed throughout 

the length and breadth of the field. 

Q Did you find any micrologs in the better portion of the 

field which has been referred to as the fairway, which showed no 
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12 
separation? A No, I did not. 

Q In other words then, i s i t true that the micrologs which 

showed no separation were taken from wells located on the flanks oi 

the field where the Lower Gallup thins out, i s that correct? 

A Yes, that i s correct. 

Q Now, "does your testimony and your exhibits which you have 

presented down to this point, do they further confirm the continuit 

which was shown by the electric log cross sections offered by 

Sunray at the f i r s t hearing? 

A Yes, I feel that they do. 

Q One more question with regard to these wells, on the flanki 

which have no microlog separation, are a l l or a part of those welli 

producing even though they have no microlog separation? 

A To my knowledge the wells that are on the flanks of the 

field, they are productive of oil and have been perforated. 

Q To be productive of o i l , they have to have some permeabilii 

in them, don't they? 

A They would have to evidence some. 

Q Throughout the main portion or the fairway of this field, 

have you found the main body of the Lower Gallup to be continuous 

and permeable and porous without interruption? 

A Yes, I have. 

Q Then i s i t therefore your conclusion that the main body of 

the Lower Gallup formation i s a sand body of continuous porosity 

• 
y 

! 
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and permeability which may thicken and tmn tnroughout some parts 

of the fairway, i s that correct? 

A Yes, I think that i s evidenced by our cross section,that 

i t isn't continually the same thickness throughout, i t does vary. 

Q Is i t also your conclusion that the lateral edges of the 

other subsidiary reservoir do not always line up vertically with 

each other so that wells drilled on the edge of the sand bar can 

be expected to find erratic sands of fairly low permeability? 

A That i s correct. 

Q Mr. Finfrock, has Sunray Mid-Continent Oil Company recentl 

drilled and tested a well known as the No. 1 Platero, located in 

the southwest quarter of Section 15, 25 North, 11 West? 

A Yes, i t has. 

Q Did that well produce gas on i t s i n i t i a l test? 

A Yes, that well produced dry gas at the rate ©f 566 MCF per 

day on an 1864 inch choke with a tubing pressure of 840 pounds. 

Q On the f i r s t test was that a dry gas? 

A Yes, i t was. 

Q Is there anything unusual which might be considered unusua 

at f i r s t blush in this situation? 

A Yes, i t was at f i r s t appearance. 

Q Have you prepared a structural map whie& explains this 

situation? 

A Yes, 1 have., • " v - y • •y.^^-.c.,: jr,;.- - ct - - I 

r 
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Q That map has been identified as Sunray Exhibit 6-R. Will 

you please proceed to explain i t ? 
(Marked Sunray9s Exhibit 6-R, 
for identification,) 

A Sunray Mid-Continent Exhibit 6-R i s a structural map on the 

top of the second sand member in the Lower Gallup formation of the 

Bisti-Lower Gallup Oil Pool. This map i s contoured on an interval 

of ten feet. We have shown hereon the various wells in the area, 

near the Platero well, so that we could reconstruct geologically 

the reason to explain the dry gas test that we had in our Platero 

well. 

As can be seen from these contours, this structure dips into 

the north and northeast and across the central portion of this map, 

we find a very definite nosing, on this nosing in a downdip position 

we find a structural closure within which structure closure we 

find two wells, the Sunray Mid-Continent No« 1 Platero in the 

southwest quarter of Section 15 and the Shell 2122 A in the north­

west quarter of Section 22. 

As can be seen from this interpretation, i t i s my opinion that 

when the hydrocarbons were moving into the Lower Gallup sand in 

this Bisti Field, that this anomaly, this closed anomaly was f i l l e i 

with gas and o i l a but there were more hydrocarbons present than 

could be accounted for by this small structure and i t spilled over 

from this small structure and moved on updip to the updip limit or 
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15 
shaleout of the sands which afforded the updip trap of this strato}-

graphic type field. 

Ve find updip from this Platero area the gas cap area, and 

we also find updip from the Platero area that there have been com­

pletions in these same Lower Gallup sands for o i l . 

I t i s our conclusion that with this structural picture that 

we have here, we can explain the position that although i t appears 

that the Platero well was downdip structurally, that actually i t 

i s on a closed high which i s higher than many of the producing oil 

wells in that area. 

Q Have you prepared a schematic cross sectional diagram whicji 

further explains this situation? A I have. 

(Marked Sunray«s Exhibit No. 7-E 
for identification.) 

Q Will you please refer to that schematic diagram which has 

been marked Sunray Exhibit 7-R, and explain i t ? 

A Sunray Exhibit 7-R i s a schematic diagram in the gas cap 

area of the Bisti-Lower Gallup Oil Pool. Shown hereon in a sche­

matic fashion i s an interpretation of the structural map which we 

have just looked at. 

On this diagram we have spotted the Sunray Mid-Continent No. .. 

Platero in the small anomaly which i s downdip from the major 

portion of the Bisti Field. In an updip position we have spotted 

the Sunray Mid-Continent No. 1 Es-Ka-Nel-E-Wood well which was comf 

pleted as an oil well, which i s actually fifteen feet higher 
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16 
structurally than the No. 1 Plater© well, but we feel that this 

interpretation shows why we would find some gas accumulated though 

in small volumes below updip o i l . 

Q Then i s i t your opinion that the gas which i s being pro­

duced lower on the structure than o i l i s being produced from a loc. 

pi&ple or bump on this structure as i t dips to the northeast? 

A Yes, i t i s my opinion that this gas was trapped in a local 

anomaly on this large stratographic feature. 

Q Is i t further your opinion that this gas that has been so 

entrapped can not move on upstructure to the main gas body? 

A Yes, there's a certain amount of gas that was trapped in 

this structure that was not able to move on updip9 although the 

major portion did. 

Q Then, based upon your studies of this area, Mr. Finfrock, 

i s i t your opinion that a gas cap exists, a major gas cap, which i 

in communication with the o i l which i s found in the other portions 

of the reservoir? A That i s correct. 

Q Now, Mr. Finfrock, have you changed your opinion from the 

previous hearing, or has i t been further confirmed by the addition 

studies based on this new information, the drilling of new wells 

and the passage of three months* time? 

A Well, my original position has not been changed. 

ME. ERREBO: I believe that's a l l we have from this witne 

MP0 PHBTER? Anyone have* ft qiiAaticm of Mr. F i n f r o c k ? 

a 

5 
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17 
Mr. Seth, 

CROSS EXAMINATION 

By MR. SETH: 

Q Mr. Finfrock, I would just like to ask you a couple of 

questions about your exhibits. On your cross sections there you 

apparently hare no horizontal scale, i s that correct? They're jus 

arbitrarily placed? 

A No, they are placed at the same intervals throughout the 

length of the field. The scale i s shown, well, here i s the scale 

shown here in these sections, and then up here we have shown where 

the wells are located across the sections of the field. They vary 

from quarter of a mile up to about a three-quarters of a mile. 

Q But you have not represented on the cross section other th 

the diagram, i s that right? 

A Veil, we show the scales as such here with a vertical seal 

of fifty feet to the inch and there's no scale on the horizontal, 

they are equally spaced. 

Q Likewise you have no vertical control of down either, do y< 

A Yes, we have hung these from a correlation point at the to] 

for the Lower Gallup Formation here. They are a l l hung from the 

same correlation point electrically. I t i s an electrical location 

point. 

Q The diagrams don't indicate that, do they? 

A Vellp we have this same chracteristic across here, and we 

9 
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ia 
come to tbe same position above I t to tne t i e . 

Q You have done that regardless of the depth below — 

A (Interrupting) These aren't hung from a subsea datum. 

They are hung from the Upper Gallup here. These are not subsea. 

Q Then you have not attempted to show the relative positions 

A (Interrupting) Structurally. 

Q (Continuing) *— structurally at all? 

A No. 

Q I t ' s more or less an arbitrary arrangement then of these 

various long pictures both vertically and horizontally? 

A Ve have picked a correlation point to hang each log from 

regardless of i t s structural position. 

Q Veil, your C Ĉ  would show quite a dip, would i t not? 

A Yes, i t would show a dip in this direction from south to 

north i f we had hung i t from a subsea datum,we would take these l i : 

here and they would assume an angle like that. 

Q Then your points of microlog separation would not be opposi 

each other necessarily, would they? 

A Opposite each other? 

Q From one well to the next they would not be on the same 

horizontal line? 

A No, because we would be connecting the same porous sand in 

here. I f we hung them from a subsea datum the line would be tilte( 

in this manner with the updip sand in a higher position than the 
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downdip sand, and these correlations would drop as we more north­

ward. I t would be the same correlation though. 

Q You have arranged them so the lines appear ~ 

A (Interrupting) They are not straight, no, but we have jus-

correlated between the sands as has been shown. 

Q Have you shown a l l the microlog separations in each well? 

Take for example, on B B^, Skelly No. 2 Longhart, i s there some 

separation that you haven*t shown there, for example? 

A Yes, there i s . There is separation right at this position 

here that we have not shown. 

Q And the Monsanto No. 1 Frank, i s that likewise true? 

A I don't believe that I can read from this print whether thi 

i s microlog separation or not, but there are, I would say out of 

the 43 wells that are on these cross sections,, I think I counted 6 

wells of which we had a position like this in the Skelly Longhart, 

of which there was a small amount of microlog separation, and we 

did not attempt to show those microlog separations in these inferii 

sands. 

We are attempting to show that in the main pay sands of the 

Bisti-Lower Gallup Oil Pool we had this continuity of porosity and 

permeability. 

Q Then there are other productive sands, or at least sands 

showing microlog separation that you have not attempted to show? 

You haven't shown them all? 

i 
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A That i s the inferior sands. That i s correct,, 

Q You have testified, I believe, that there was continuous 

porosity and permeability throughout, but you do not testify on anjr 

variations in either one of those factors, do you? 

A I believe I stated that we had variable thicknesses of the 

porous zones within the sands, as can be seen from these sections, 

that they do vary, 

Q You certainly recognize that there i s varying porosity and 

permeability throughout the general sands that you speak of? 

A I t does vary, yes, 

Q The information with reference to the existence of the gas 

wells, I believe you mentioned that the sands shale out? 

A Yes, we have an updip shaleout of the lower sand, I mean of 

the sands of the Lower Gallup Formation, which afford the updip trap 

for the sole stratographic feature known in thelLowercGallupFodli1 

- - # 

Q Vould you expect to encounter similar shaleout in other 

portions of the pool? 

A I t i s continuous from one end of the pool to the other. 

The sands do shale out, 

Q Why did you, on 6-R, Mr, Finfroek, why did you prepare tha^ 

on the top of the second sand member? 

A Because that was the sand that was encountered in our No, L 

Platero well, and was the sand that came in for a dry gas test to 

begin with, and I wanted to find an explanation for i t p and I had 
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map on the productive horizon to do so. 

MR. PORTER: Anyone else have a question of Mr. Finfrock? 

Mr„ Maloneo 

MR. MALONE: Ross Malone, Atwood and Malone of Roswell, 

New Mexico f o r Gulf O i l Corporation. I would l i k e to enter the 

appearance of Booth Kellough of Denver, Colorado f o r Gulf O i l 

Corporation. 

By MR. MALONE: 

Q At the time that you t e s t i f i e d i n the case previously, 

Mr. Finfrock, was there any doubt i n your mind as to the conclusio 

to be drawn from the evidence which you presented? 

A No, I thought from the evidence, you mean presented geolog 

cal testimony? 

Q, Yes, geological evidence» 

A As f a r as I could see from the geologic standpoint, and no 

taking i n the other aspects of the case, I thought that we had 

shown the continuity of the Lower Gallup Formation through the f i e . 

Q The f u r t h e r study which you have made since that hearing 

has merely f u r t h e r strengthened your conclusion i n that regard? 

A I t has my personal conclusion, yes. 

Q Your conclusions now are actually i d e n t i c a l with those to 

which you t e s t i f i e d here on the o r i g i n a l hearing, are they not? 

A I would say not exactly identical;, no. 

Q Wnn"l H ynn sav su'nstsnt.i a 1 1 y t.hs carno*? 
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A Substantially the same, yes. 

Q You have limited your study of the microlog separation 

shown by these logs to the two principal members as you define 

them in this Bisti-Lower Gallup Pool, hare you not? 

A J studied the entire area of the Lower Gallup Formation. 

We have limited our exhibits to the main productive zones of the 

Bisti-Lower Gallup. 

Q So that for instance on a number of those logs where per­

forations are shown opposite which you have not indicated microlog 

separation, there are other areas of permeability and porosity? 

A As I mentioned, I think there were six wells out of the fo: 

three on these sections that we were able to see a positive microl( 

separation, and in those same zones in the other wells there was n< 

evidence of microlog separation. 

Q Your exhibits do not indicate any continuity or communica­

tion as between those zones and the members which you have portray* 

A No, as can be seen from these exhibits, you are not able t< 

show froaii'ti» positive microlog separation a vertical connection, i« 

that your question? 

Q Yes. Are there other areas in the pool in which this con­

dition exists in which o i l wells were found apparently upstructure 

from gas wells in addition to the area to which you testified? 

A To my knowledge this area in 25 North, 11 West i s the only 

area that has come to my attention that this does exist. 
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Q I f there are other areas, would you account for them in th€ 

same way you have accounted for this one? 

A I f there are such areas I would want to make a geologic 

study of them before I would attempt an answer. I had to do that i 

this case. 

Q You wouldn't account for them necessarily in the same way? 

A No, but I would say this, that where i t exists in one place 

i t ' s possible that the same situation could exist again. 

Q I f I may invite your attention for just a minute to Exhibit 

5-R and to the Shell No. 21j22: Government A shown on there. 

A Yes. That i s this well here. 

Q In the upper member that i s shown there I notice that you 

show what appears to be a separation of that member into an upper 

and lower segment by a loss of permeability, I assume? 

A That i s correct. 

Q Now, as you proceed toward D, you show that loss of porosit 

or permeability? A To the right? 

Q No, that i s D_. 

A Towards D, I see. 

Q As you proceed towards D you show that loss of perraeabilit} 

to terminate and the two segments to again become one, so that the 

lower segment would have complete communication with the upper 

members shown in the Magnolia well? A That's right. 

Q How do you reach the conclusion that there i s a continuous 
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area of porosity and permeability Tihere rather than thau there i s 

a pinchout of i t between the Shell and Magnolia well? 

A I find that in the Shell well, as we have shown, there i s 

about a one and a half feet, i t looks like, of known positive 

microlog separation, and we find in the Magnolia well, we have no 

such separation, and this point i s an arbitrary point, I have pick 

i t halfway between, i t could be here, i t could be there, we don't 

know where the point, the juncture i s . I t i s a common geologic pra 

tice when you are dealing with an unknown, to put i t at a point ha 

way between the two knowns. 

Q ¥ould i t be an equally acceptable conclusion, in your 

opinion, that the lower segment pinched out between those two well; 

so that there would be no communication between i t and the separat: 

in the Magnolia well? 

A I would have no information to state what actually did 

happen to that lower portion of that sand. 

Q So that i t i s — 

A (Interrupting) This i s my interpretation, my geologic int< 

pretation of the facts as we have them. 

Q But you don't have information by which you can actually 

substantiate the way that i s portrayed on your exhibit, do you? 

A Well, looking at i t in i t s plain diagram, we do not„ 

Possibly taking other wells in the vicinity and studying the whole 

picture, i t might be able to prove another thing, I don't know. 
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Q I t would also be possible though, would i t not, that that, 

i f there i s a pinchout i n that lower segment, that that would be 

one of the erratic sands that would not have communication with th< 

rest of the member? 

A The sand i t s e l f i s present e l e c t r i c a l l y a l l the way througl 

there. We*re dealing here with measured positive microlog separa­

t i o n , but the sand i t s e l f I have no doubt that i t i s not present 

between the well. 

Q And you would not be able to say with certainty that coramui 

cation would exist through that, would you? 

A ¥ell, the microlog tool I would say i s one of the more 

accurate el e c t r i c a l tools i n the industry, but i t does not measure 

down to zero permeability, and i t ' s possible that though we do sho* 

here a zero permeability from reading, not zero permeability, but 

non permeable streak there, that i f we had core analysis through 

the section we would possibly show low order permeability. 

Q So that the conclusion which you have portrayed with refer­

ence to the continuous nature of that lower segment, i s the con­

clusion that you draw from i t , but one which there would be a 

difference of opinion on? 

A Yes, that i s geology. 

MR. MALONE: - Thank you 0 

MR* PORTER: Anyone else have a question of the witness? 

MR, RTTSHNF.T.T.* H~ Ti. Ru«hn«n, attoraev with Amerada. 
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By MR.BUSHNELL: 

Q Mr. F i n f r o c k , I believe you stated t h i s morning tha t the 

hydrocarbons i n the Lower Gallup sand migrated i n t o the sand,, i s 

tha t correct? 

A Yes. There w i l l be some migra t ion and some ins ide too, 

hydrocarbons. 

Q I f tftiatte t r u e , would i t not necessarily f o l l o w that t h i s re 

v o i r would be one common source i n your opinion? 

A I t h i n k i t i s . 

MR. BUSHNELL: Thank you. 

MR. PORTER: Anyone else have a question of the witness? 

Mr. Utz . 

By MRo UTZ: 

Q Mr. F i n f r o c k , I ' m not sure tha t I understood f o r sure whet 

or not you in te rp re ted the gas wel l s i n the upstructure from your 

Platero No. 1 to be a gas cap. 

A Yes, i t i s our opinion i t i s a gas cap. 

Q Then, r e f e r r i n g to your Exh ib i t D D 1 — 

A Which exhibi t? 

Q D D_. A D D_, yes. 

Q Between the Magnolia No. 1 Ah-Nus-Bah and the Shel l No. 21 

Government A, would you say tha t there was a low trough i n there 

which separated the Platero and your Shel l 21-22 from the Magnolia 

Ah-Nus-Bah? 
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A les, that i s my interpretation. 

Q Is i t your opinion that some volumetric limitations should 

be put on those gas wells i n the gas cap? 

A I'm not sure I understand your question. 

Q Well, something — 

A (Interrupting) You mean volumetric i s — 

MR. ERREBO: (Interrupting) I f the Commission please 

t h i s gentleman i s a geologist. We w i l l have an engineer on the 

stand who w i l l discuss the gas cap and make the recommendation, I 

believe, you are seeking. 

MR. PORTER: Would you refer your question to that witnes; 

MR. UTZ: Yes, s i r , I w i l l . That's a l l I have. 

MR. PORTER: Mr. Nutter. 

By MR. NUTTER: 

Q Mr. Finfrock, was the Sunray No. 1 Platero well orig i n a l l y 

a gas well and i s now an o i l well? 

A Yes. I w i l l be glad to read here a short dissertation on 

that well. This well was perforated December 5, 1957, i n the Lowe: 

Gallup sand from 4852 to 4903, on the twenty-four hour test with a 

1864 inch choke the well flowed at a rate of 566 MCF gas per day. 

With a tubing pressure of 840 pounds. 

After that test the well was shut i n for a period of nine days 

On a test of the same perforation on December 14, 1957, the No. 1 

Platero flowed o i l at a rate of 73.24 barrels i n twenty-four hours 
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on a three-quarters inch choke. Tubing pressure had dropped to 

280 pounds, casing pressure was 500 pounds, and the gas*oil ratio 

34,000 to I , 

Q What has happened there, has the gas in that nose or that 

l i t t l e pimple been depleted and the o i l i s moved upstructure? 

A I think that that would answer a major portion of the 

question, that we have a small gas eap in this area and when we 

ini t i a l l y tested i t we tested the dry gas and when i t was, the wel 

was perforated through the entire sand and which was through the 

gas in the oil column,, when the well was opened back up again we 

got our liquid hydrocarbons, 

Q Which had moved up the structure while the well was shut i 

A No, I believe they had been there to begin with, and we ha 

as I might say i t , I might be getting into reservoir engineering 

over my head, as I see i t we had a l i t t l e gas cap above this o il 

and in our i n i t i a l test we got the dry gasP 

Q You don't think that the perforations penetrated o i l that 

was in place originally? 

MRo ERREBO: I f I might interrupt you, Mr. Nutter, We 

will have an engineering witness later on that I think can give 

you quicker answers, 

MR. NUTTER: That i s fine. We will defer that line of 

questioning. No further questions. 

MRu PQRT1F* Anyrtn° ®1«* hava a question. 
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MKo McGOWAN: I have one question. James McGowan, 

Si n c l a i r O i l and Gas Company0 

By MR. McGOWAM; 

Q Mr. Finfrock, the D e f i n i t i o n 1+6 of the Commission Rules ar|c 

Regulations reads i n part as follows: I quote: "Pool means any 

underground reservoir containing a common accumulation of crude 

petroleum o i l or natural gas or both". I s i t your opinion that tbje 

Bisti-Lower Gallup Pool constitutes such a common accumulation 

as i s referred to here i n t h i s d e f i n i t i o n ? 

A Yes, I do. 

MR. McGOWAN: Thank you c 

MR. GRENIER: Ao So Grenier, representing Southern Union 

Gas Company. 

By MR. GRENIER: 

Q Mr. Finfrock, i n response to a question by Mr. Seth, I 

believe you stated that although t h i s was i n your opinion a con­

tinuous reservoir, at least as to these two main members there, th^re 

were some variations as to porosity and permeability w i t h i n the 

pool area? A Yes„ 

Q Are you f a m i l i a r with any producing pool or f i e l d which 

does have completely homogenous porosity and permeability? 

A No, I am not„ 

Q I n other words, t h i s variant c h a r a c t e r i s t i c of porosity anc. 

permeability i s t y p i c a l of anv continuous formation, and t.haytrp 
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never exactly the same a l l the way through? 

A I would say that would be the natural result, yes, 

ME, GEENIER: Thank you. 

MR, PORTER: Anyone else have a question? The witness 

may be excused. 

(Witness excused.) 

MR. ERREBO: I have several questions on redirect examina 

MR. PORTER: Go ahead. 

EE-DIRECT EXAMINATION 

By MR. ERREBO: 

Q With regard to the lower zones which you did not show, Mr. 

Finfrock, on your cross sectional exhibits, those actually from yo1 

study, are those not rather negligible insofar as the major part 

of the oil accumulation in this reservoir i s concerned? 

A Yes, I think they are. 

Q That i s the reason you did not show them? 

A Yes. 

Q With regard to the way in which you ranged the logs for 

correlation and interpretation, i s that not the generally accepted 

way among geologists of ranging logs on cross sections for inter­

pretation? 

A There are two ways, you can range "them this way and hanging 

from subsurface to get a structural picture. I am not trying to 

define structure here I t i s an for^^v*^1* ŵ v n~f »—akin- prnss 

;ion. 
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sections. 

Q I believe you previously testified, have you not9 that the 

porosity and permeability varies from the center to the edge of th< 

field? A Yes. 

Q So that therefore our cross section D to D_ in going from 

the Shell No. 21-22 Government A to the Magnolia No. 1 Ah-Nus-Bah, 

you would not expect the formation to thin or to pinch out, would 

you? 

A I wouldn't normally. 

Q That would be contrary to the trend which has been observe! 

throughout the entire field? A That i s true. 

Q In further regard to that point, have you found any well 

in the main portion of this field that has not had either, have 

you found any well in which either the upper or the lower sand 

pinched out once that sands continuity has been established? 

A Would you repeat the question, please? 

Q In the northwest portion of the field, the upper sand i s 

shown to be continuous throughout? A That i s correct. 

Q In that portion of the field have you found any well in 

which the upper sands pinched out? 

A Not except on the flanks. 

Q Except on the flanks? A That i s correct. 

Q And in the southeast part of the field have you found any 

well in which either the f i r s t or the second sand i s pinched out? 
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A~ I think the situation i s tne same. 

MR. ERREBO: I believe that's a l l . 

MR. PORTER: Anyone else have a question? 

MR. ERREBO: I f i t please the Commission, at this time — 

Q Mr. Finfrock, the exhibits were prepared by you, were they 

not? A Yes, s i r , they were. 

Q Or under your supervision. 

MR. ERREBO: I f i t please the Commission, we would like 

to offer in evidence Exhibits 1-R through 7-R. 

MR. PORTER: Without objection these exhibits will be ad­

mitted to the record. The witness may be excused. 

(Witness excused.) 

We will take a short recess. 

(Recess.) 

MR. PORTER: The hearing will come to order, please. 

Mr. Errebo, w i l l you proceed with your next witness? 

MR. ERREBO: I f the Commission please, we would like at 

this time to call Mr. Brinkley as our next witness. 

(Witness sworn.) 

T. W. BRINKLEY 

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

follows: 

DIRECT EXAMINATION 

By MR. ERREBO: 
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Q Will you state your name, please? 

A My name i s T. W. Brinkley. 

Q By whom are you employed and where, Mr. Brinkley? 

A I!m employed by Sunray Mid-Continent Oil Company in Tulsa. 

Q And you are Chief Reservoir Engineer for Sunray? 

A That i s correct. 

Q And you testified as a Reservoir Engineer at the original 

hearing in this matter, did you not? A That i s correct. 

Q Since this original hearing have you made additional studi« 

of this pool, taking into consideration new information which you 

obtained? A Yes, I have. 

Q Does this new information that you have obtained consist 

primarily of bottomhole pressure data in the area surrounding the 

pilot area of the experimental LPG project in this field? 

A Yes. Considerable additional information i s now available 

in the pilot area that was not available at the last hearing. 

Q Have you prepared a plat showing this data which has been 

accumulated since the last hearing? A Yes, I have. 

(Marked Sunray»s Exhibit 8-R, 
for identification.) 

Q That plat has been identified as Exhibit 8-R. Will you 

please go to that plat on the wall and explain what i s shown on i t ' 

A Exhibit 8-R, which we have a large copy of, I believe you 

will want to marJc your exhibit. Exhibit 8-R i s a pilot area map, 
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the pilot area is shown with heavy dashed lines at the intersect!© i 

of Township 25, 26 North and Range 12 and 13 West, This pilot area, 

for your convenience, is located in a previous exhibit in the north­

west portion of the field where I am pointing. The pilot area conj-

sists of four oil wells, Sunray Federal 2-C located in the southwejst 

of Section 31, Phillips Hospah No, l-A located in the southeast 

portion of Section 36, British American Marye No, 1 located in the 

northeast portion of Seetion 1 and Sunray Federal No, 1 located 

in the northwest portion of Section 6, 

In the center of these four oil wells we have an injection 

well. We have shown in the four sections, Section 31p 36, 1 and 6 

al l of the wells that have been drilled in those sections. In 

addition to showing the wells we have listed measured bottom hole 

pressures, also the date when the pressures were run and the type 

of instrument we used to measure the pressure. 

As an example, British American Marye No. 1, located in the 

northeast portion of Section 1, we showed five pressure measuremen 

The first pressure measurement was taken in October 23, 1956. The 

B indicates a bomb measurement, the 1252 represents the reservoir 

pressure at an elevation of plus 1300 feet. 

The next pressure was August 15, 1957, S standing for sonolog 

That is an echo device which we used to estimate the reservoir 

pressure and the pressure on that date was 1203 pounds. The next 

pressure was in September, the 4thP 1957. Again a sonolog pressurje 
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35 
and the value at plus 1300 feet was 1298 pounds, 

October 1, 1957 i s the next pressure, again with a sonolog, 

and the measured bottom hole pressure was 1292 pounds. On Novembe: 

the 6th, 1957, sonolog method indicated a pressure of 1386 pounds. 

I t i s quite significant with this information that a l l notice betw< 

the f i r s t and second pressures that there i s a decrease in reservo: 

pressure over the period of roughly ten months. The decrease in 

pressure i s 49 pounds. That means that the natural decline in 

reservoir pressure for the ten-month period prior to the injection 

of LPG and gas amounted to 49 pounds. 

I t i s significant too that the third pressure on September 4, 

1957 had shown an increase of 95 pounds over the preceding pressur 

Further, the October 1, 1957 pressure further substantiates the 

higher pressure than the reservoir pressure immediately prior to 

the injection of LPG, Also, the last pressure, November 6, 1957, 

shows the pressure to be 1386, s t i l l greater than the pressure im­

mediately prior to injection of LPG, 

This i s a pressure reversal from the normal decline experienc 

by this well as a result of injecting LPG and gas, 

Q Mr, Brinkley, could I ask you one question at that point? 

How long was i t between the second and third pressure maintenance, 

that was roughly three weeks there, was i t not? 

A Slightly less than three weeks, 

Q Was that not a significant increase in such a short period 
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-

of time? A That i s correct. 

Q And you also have quite a large increase between the f i r s t 

of October and the sixth of November, do you not? 

A That i s correct. 

Q And was the decrease in pressure that occurred from October 

the 23rd of 1956 to August the 15th, 1957, a significantly large 

decrease considering the amount of o i l which had been withdrawn frc 

that reservoir and from that well over that period of time? 

A That i s correct. 

Q Thank you. 

A Let's consider another well. Sunray Mid-Continent No. 5 

Federal which i s almost a mile south of the gas injection well. 

Again we find the same characteristics on October 22, 1957, as you 

were, 1956 with a bomb measurement, we measured the reservoir presst 

of 1446 pounds. On April the 5th, 1957 again with a bomb we measuj 

the reservoir pressure to be 1343. The third pressure taken in 

October 7, 1957, again with a bomb,, we found the pressure to be 14-

pounds• 

Again we find the normal decline in pressure during the perioi 

prior to LPG and gas injection and the characteristic pressure 

reversal, after the injection of fluids, that same characteristic i s 

observed in other wells in this area. 

Generally we expect a higher pressure reversal or pressure 

l^n^fM* -in tin* __n « nfiarer th« injection well, and they occur 
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earlier than outlying walls, in any event, we dan construct possibly 

a line around the injection well in a radial fashion, indicating 

that fluids have moved away from the injecting well, and the reasoi 

we know the fluids have moved i s because of this pressure reversal 

effect that we have noted. 

Now, this fluid movement confirms sand continuity in this 

immediate area consistent with the previous exhibit presented by 

Mr. Finfrock. I believe that's a l l . 

Q Will you please refer to your Exhibit No. 9-R, Mr. Brinklej)-, 

and identify and explain what i t shows? 

(Marked Sunray«s Exhibit 9-R, 
for identification.) 

A Again I would suggest that you number your exhibit; Exhibit 

9-R illustrates the basic information that was presented on Exhibi^ 

8-R, only we show i t in a chronological fashion. As an example, 

the red line as shown on our exhibit according to the date of August 

21, 1957 which corresponds to the scale at the bottom, represents 

the date at which we started the injection of LPG. At that time 

you will notice that the reservoir pressure in the pilot area based 

on the factual data presented on Exhibit 8-R was in the range of 

1100 pounds to roughly 1350 pounds. 

I invite your attention also to the date of October, 1956, 

when the reservoir pressure was the range of 1200 pounds to 1400 

pounds. The trend shown by the data for those two periods indicates 
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the normal decline experienced i n the p i l o t area prior to the i n ­

jection of LPG, That decline averages approximately a hundred 

pounds per square inch f or the ten-month period. This trend i s 

defined or i l l u s t r a t e d by two heavy lines, the extrapolation of 

that defined trend to periods past the injection of our LPG indicai 

that at the present time we would have suffered additional pressur< 

decline as substantiated by lat e r pressures i n outlying wells. 

The portion of the curve to the right of th i s red li n e and 

above the probable extension of the pressure decline indicates the 

pressure restoration or the pressure reversal that we have experiei 

i n the p i l o t area by the injection of LPG and gas. 

I t i s significant that the pressure has remained stable since 

the start of gas inject i o n . Moreover,it has been restored to the 

value that we observed ten months before the p i l o t . I n addition 

to that we have withdrawn high o i l rates out of the four o i l wells 

You w i l l notice Phillips Hospah 1-B and 2-A, 1-B, 2-A on 

Exhibit 8-R have shown the pressure increase, but at a later date 

as we would expect. 

Further, every well i n th i s area with the exception of No, 9, 

an outlying well, has experienced a pressure reversal due to the 

movement of flu i d s through the sand, supporting continuity. 

Finally, the benefit that we have gained i n the p i l o t area by 

pressure buildup has amounted to approximately 200 pounds,had we 

nnt, s t a r t e d the p r n j f i f i t , and t h a t b e n e f i t w i l l continue t h e longer 
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the p i l o t project i s i n operation. I believe that pretty well 

covers the significant items. 

Q The results of these tests then show, do they not, that we".Is 

almost a mile away from injection well have already shown pressure 

increases as a result of the injection of LPG and gas into the i n ­

jection well, i s that not correct? A That i s correct. 

Q Mr. Brinkley, have you calculated the amount of acreage 

which has been affected by t h i s injection well, and w i l l you state 

how much i t is? 

A The circle that we have drawn or indicated i n the p i l o t ar^a 

as being affected by f l u i d movement through a continuous sand, 

taking that radius of 4500 feet, the distance from the injection 

well to the No. 5 would circumscribe an area approximating 1500 

acres. 

Q Then i s i t your opinion, based on this information, that 

one well w i l l drain some 1500 acres i n this field? 

A The evidence that we have here indicates that i t w i l l draiji 

an area approximating 1500 acres. 

Q Your Exhibit 9-R then shows a decrease i n pressure which 

you say i s normal for t h i s reservoir up to the point at which i n ­

jection was commenced i n the p i l o t well, i s that right? 

A That i s correct,, 

Q You say this i s normal. You mean i t i s normal for a reser|-

i r r . i - n f t.VH.Q 1 n i l i n p l f l p f t o r i g i n a l l y ? 
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A The pressure decline on withdrawals i s normal in a solutioi 

drive type mechanism. But the rate of pressure decline with the 

small volumes that have been removed here i s abnormally high, 

Q Then actually the second portion of your curve shows a 

rather sharp increase over a short period of time after the commem 

ment of injection of LPG and gas into this well? 

A This shows a rapid increase in pressure occurring shortly 

after the injection of our LPG, and that same characteristic i s 

repeated and will repeat itsel f as we go further and further away 

from the injection well. 

Q Would you then say that this LPG injection program would 

be just as effective on 80 acre spacing as on 40 acre spacing? 

A Absolutely. 

Q That being the case, are 40 acre wells needless wells insa 

as sffconda2?y recovery by LPG injection and gas injection into thi 

field are concerned? 

A Forty acres are a waste. They are not needed in this 

process. 

Q Now, Mr, Brinkley, in order that we may have a l i t t l e clos 

look at this matter of efficient and economical drainage, will you 

please state what in your opinion i s one of the prime requisites 

for such drainage? 

A The f i r s t requisite for efficient and economical drainage 

is pressure interference. 
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Q What would you say would he a second requisite Tor an 

efficient and economical drainage? 

A The second requisite would be proper permeability and 

viscosity of the o i l * 

Q And what would be another requisite for an efficient and 

economical drainage? 

A Finally, sand continuity, 

Q Pressure differentials which you have stated are the f i r s t 

requisite for drainage have been found to exist as far as one mile 

from the injection well, have they not? 

A That i s correct, 

Q As to your next requisite for efficient and economical 

drainage, i s the ability of fluids to flow, which requires fluids 

of proper viscosity and reservoir rocks of sufficient permeability 

to permit such flow important? 

A I should like to invite your attention to the fact that 

Well 2-C i s in a thin sand section, i t i s not shown here, but as 

previously testified to, also of inferior rock characteristics. 

The main body of the pool li e s in here, and of course, this would 

represent one of the edge wells where you encounter thin sand and 

poor permeability, yet we detected pressure interference due to thi 

fluid movement. 

Moreover, Well No, 5, a mile away approximately, also represe: 

a south flank well where the rock properties are inferior and thin 
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Yet again we detect the pressure reversal due to f l u i d movement 

from the i n j e c t i o n of our LPG and gas clear through t h i s area and 

being f e l t down here«, 

Q Then, as f o r your t h i r d r e q u i s i t e of sand co n t i n u i t y , that 

has also been established then by the pressure t e s t s , has i t not? 

A Obviously since we have detected pressure reversals i t has 

been a re s u l t of f l u i d movement, and that movement has had to move 

from the i n j e c t i o n w e l l past these wells through the intervening 

space where we had no control or where i t was questionable on our 

cross sections to get to these o u t l y i n g w e l l s 0 So we have to 

accept the fa c t that the f l u i d has moved through those areas i n 

order to detect t h i s pressure reversal. 

Q Then I believe you state, Mr. Brinkley, that throughout t h 

general p i l o t area that you have shown, there i s some v a r i a t i o n of 

permeability, but that v a r i a t i o n of permeability then i n your opin: 

w i l l not prevent adequate drainage and proper and e f f i c i e n t drain­

age of t h i s area because of the pressure d i f f e r e n t i a l s you observe* 

A That i s correct. 

Q And the influence of the other requisites that you stated ; 

being necessary f o r e f f i c i e n t and economical drainage? 

A That i s correct. 

Q Does this further confirm the position which you took with 

regard to drainage in the original hearing? 

A That is correct0 
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Q In your work as a reservoir engineer, Mrc Brinkley, do 

you have frequent occasion to make use of micrologs? 

A That i s correct. 

Q Microlog separation indicates a permeability of rock for­

mation which i s capable of allowing the passage of fluids and 

transmitting pressures? A Yes. 

Q You heard Mr. Finfrock testify, did you not, that microlog 

separation, indicating the presence of permeability, has been foun 

in approximately 164 of 187 wells? A That i s eorrect. 

Q That have been drilled? A That i s eorrect. 

Q Are you in agreement with previous testimony in these two 

hearings that this reservoir i s similar in i t s general characteris 

t i c throughout the area of this field? 

A That i s correct. 

Q That being the case, i s i t your opinion that the results 

obtained in the pilot area could be obtained throughout the rest 

of this field? A That i s correct. 

Q Is i t your opinion that one well located in any part of th 

field where sand i s developed will drain i t in excess of 80 acres 

efficiently and economically? A That i s my opinion. 

Q Are you in agreement with Mr. Finfrock*s testimony that ga 

i s found in this, found in structurally higher locations? 

A That i s correct. 

Q Are you also in agreement with his explanation of the 
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occurrence of gas at a lower structural -Level than oi l .' 

A Yes, I am. I might elaborate on that a l i t t l e bit. I am 

satisfied that there i s no question among we people that gas i s 

found in structurally high positions. Furthermore, the structural 

configuration forming, i f you w i l l , an apex as you go down the flajiks 

you can encounter irregular highs, you might call secondary highs, 

which they themselves can trap gas in the high locations. 

I have observed this thing in a number of stratographic traps 

solution gas drive type reservoirs, and they are secondary gas 

accumulations along the flanks of a typical gas cap. I t i s not at 

a l l unusual as far as I am concerned. 

Q Then i s i t your opinion that the gas cap in this reservoir 

i s in communication with the down structure of oil? 

A I t i s my opinion. 

Q At the last hearing there was some question raised as to 

the status of the Shell Carson No. 5 located in Section 27 inasmuch 

as there was a report that this well had produced highly and i t i s 

the highest well structurally in the field at least at that time. 

Have you had opportunity to give some study to this matter and to 

obtain some additional information on this well which will enable 

you to explain this situation? 

A Yes. The records will reflect that Shell Carson Unit No. 

located in the southeast quarter of Section 27, 25 North, 11 West, 

and structurally in the gas eap, i s a gas well. The records show 
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that the well was fractured with w,wu gallons of o i l , and the 

only o i l produced has been a part of this fract o i l . 

Q In other words then, this well has produced no reservoir o Ll? 

A That is correct. 

Q Then would you say that any inferences previously drawn 

with regard to the apparent production of reservoir o i l from this 

well are at this time not valid in view of this information? 

A I believe they were presented by misinformation and are noi 

valid. 

Q Mr. Brinkley, have you made a study of the Pedigrew-Tocito 

Pool, located in the State of New Mexico? 

A Yes, I have. 

Q How do the reservoir conditions and the structure of this 

pool compare with those found in the Bisti Field? 

A Both Bisti and the Pedigrew-Tocito Pool are quite similar. 

Both are stratographic traps. The core analyses are very similar, 

the electric logs when layed side by side are very similar, the 

reservoir fluids are similar with one exception, the Tocito Pool 

has a l i t t l e better quality fluid characteristic. 

The reservoir pressures at Tocito are only approximately 600 

pounds greater than at Bist i , and that i s due to ah additional 1600 

feet of depth. Both reservoirs are solution gas drive type mechanLsms, 

both reservoirs have identified a gas cap. I believe those are ths 

significant points, high lights at this time. 
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Q Do you know what spacing the Commission has adopted for 

that field? 

A The order as issued, approved 80 acre spacing* However, 

out of the 18 wells drilled, 16 of them are on 160 acre allocation^, 

Q This field has been produced for a period of approximately 

five years since this spacing order was adopted. Do you have any 

information as to what has been the drainage efficiency which has 

been observed in this field under this pattern of 80 acre spacing 

or greater which has been adopted? 

A We have two observations regarding drainage. The f i r s t 

observation i s that of the f i r s t nine wells, as of the f i r s t ten 

wells drilled, the f i r s t well completed indicated an i n i t i a l reser­

voir pressure of 2197 pounds on the date of July 26, 1951« The 

following nine completions each identified a completion reservoir 

pressure lower than the original completion reservoir pressure by 

76 to as much as 193 pounds per square inch, bearing in mind that 

these nine later completions were on spacing considerably greater 

than 80 acres. 

This i s the f i r s t indication of interference and drainage. Th|e 

second observation of drainage efficiency i s revealed in the u l t i ­

mate recovery from the reservoir. The estimated primary recovery 

for the period before the pressure maintenance went into effect permits 

the- conclusion as to the natural depletion recovery on this wide 
spacing, , That raenvory i s n f t h a nrHar nf appTwiHmat-.ql y TOO har»^l | . 
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per acre foot consistent with what was predicted there as well as 

Bis t i . Therefor I concluded that the spacing at Tocito,being 

considerably greater than 80 acres, permits me to conclude along 

with the similarity of the two reservoirs and their fluids, that 

we can efficiently and effectively deplete and drain on 80 acre 

spacing. 

Q I t i s your statement then, based on the efficiency of 

drainage that has occurred in the Tocito and the similarity of 

conditions in this pool, the Bisti, that you can consider that 

a well on 80 acres can efficiently, economically drain 80 acres 

in this pool, the Bisti Pool? 

A That i s correct. 

Q Then with the testimony that you have given here this morn­

ing, does i t or does i t not confirm the testimony and opinions whi< 

you held at the previous hearing before the additional studies 

were made?; 

A This additional work that we have done, using additional 

reservoir pressures et cetera,, confirms my original conclusion, 

and that conclusion was that we can efficiently and effectively 

drain the Bisti-Lower Gallup reservoir on 80 acre spacing. 

Q Do you believe that waste will occur i f this application is 

not granted? A Yes. 

Q Do you recommend that the rules which you presented at the 

original hearing be adopted by this Commission? 
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A My recommendation i s consistent with the recommendation 

presented at the previous hearing, namely that wells w i l l be locate 

in diagonal 40*s in 160 acre tracts, forming 80 acre proration unit 

Two, wells will be located a minimum of 330 feet from the 40 

acre lines. Three, allowable to be based on 80 acre proration unit 

Four, limiting gas-oil ratio of 2,000 cubic feet per barrel. 

Five, semi-annual survey for gas-oil ratio and reservoir 

pressures. 

Q Were Exhibits 8-R and 9-R which you presented here this 

morning, prepared by you or under your supervision? 

A They were prepared by me or under my supervision. 

MR. ERREBO: We would like at this time to offer them in 

evidence. 

MR. PORTER: Any objection to the admission of the Exhibit 

8-R and 9-R? They wi l l be admitted. Does anyone have a question 

of Mr. Brinkley? 

MR. SETH: I f I may, I would like to ask Mr. Brinkley 

three or four questions. 

GROSS EXAMINATION 

By MR. SETH: 

Q Referring to 8-R, Mr. Brinkley, doesn't the data on that 

map show some considerable pressure differentials between adjacent 

wells, referring to some of the more recent tests, does i t or 

does i t not show that? A Yes. 
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Q. It does? A Yes, 

Q For example, on the SDX wells 5 and 6, does that show a 

considerable pressure between those two wells from time to time? 

A Yes. 

Q Have you prepared any isobaric map showing this situation? 

A No. I have not. 

Q If one were prepared, i t would show a highly irregular pic 

ture, would i t not? A That is correct. 

Q Now, how would you explain that in view of the testimony 

of this freedom of pressure communication? Why is i t different, 

why is i t irregular? 

A Well, we expect this sort of thing like you mentioned,, 

irregular pressure among wells, and it*s as I say, what we expect 

due to the variance in sand quality. The quality varies in this 

well and the fluid, of course, will follow the path of least 

resistance. 

Q Well, we are speaking just about pressure communication? 

A Yes. 

Q That shows an irregular pattern, does i t not? 

A That Is correct. 

Q How did i t happen that this particular area was picked 

for the pilot project in the first instance? 

A We were interested in getting our results of evaluation of 

this new recovery method as soon as possible. We also wanted to 
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share with other operators. We searched around tor an area where 

the wells were clustered so that we could get our results quickly 

rather than selfishly going to our own lease where we had a patter 

on wide spacing, yet sacrifice a year or two* time for the results. 

Ve searched and we found the one area in this part of the 

field where three operators could cooperatively join, pool, their 

talent, experience and so forth and d r i l l an input well and share 

and share alike on this new venture. 

Ve a l l recognized at that time that the salvation for this po 

type field would depend on some type of secondary method. 

Q You don't need to s e l l us on the program. Ve are for i t . 

I just wondered why you picked this area. You certainly didn't 

pick one where you expected to find poor communication or poor 

sands, did you? 

A Frankly, we were after the close spacing wells on this 

pilot test to get our results quickly. Ve realized at the time 

that this was an inferior well, and might offer problems, but we 

didn't know enough about the method to know what kind of problems 

we would get into. Ve know much more about i t now by having that 

poor quality sand in our pilot area, and I think i t i s to our 

advantage that we have looked into this situation. 

Q Well,, you have certainly picked an area where you expected 

to encounter good or better communication in the sands certainly? 

A Correcto 
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Q Because you wanted the quick result? 

A That i s correct. 

Q Your testimony as to the facts and the testimony today has 

been confined to t h i s particular area, and from that you have 

expressed your opinions as to the entire field? 

A Yes. 

Q Do you feel confident that from this localized area i n the 

better part of the f i e l d you can extrapolate the results over the 

entire field? A Yes, s i r . 

Q You have no misgivings on that point at a l l , i s that right 

A We have learned a l o t i n th i s past four or five months, 

and we are quite confident that we can apply these results to the 

other developed portions of the reservoir. 

Q And you would t e s t i f y that one well i n any reasonably good 

part of the f i e l d would drain 1500 acres, i s that correct? 

A No, I didn't mean to infer that at alio I said the evi­

dence we have here indicates that I have t e s t i f i e d that one well 

d r i l l e d on 80 acres would e f f i c i e n t l y and effectively drain that 

BO acre t r a c t . 

Q I thought you t e s t i f i e d that one well would drain 1500 acr 

that i s what I understood. I f that i s not correct, I was mistaken 

A I w i l l erase my statement, I did say that. I think I pre­

faced that based on th i s information that one well w i l l drain 1500 

acres. I stand corrected^ 
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0 I n view of what you have now t e s t i f i e d that one well i n an; 

reasonably good part of the developed area would drain 1500 acres-

A Yes, s i r . 

a You are basing that testimony p r i m a r i l y on the pressure 

communication which you have found i n t h i s area that you have thesi 

pressure Interference t e s t s , i s that correct? 

A That i s correct. 

G. I n t h i s area are the pressures above or beiow the bubble 

point? 

A I n the p i l o t area r i g h t now 1350 pounds are above the bubb: 

point. 

Q What were the compressibility f a c t o r s , what did you use or 

what would you use here? A For the o i l ? 

A Yes. 

A I don't r e c a l l precisely what the number i s , but i t i s 

probably one times ten minus f i v e volumes per delta PSI reservoir 

conditions. 

C The compressibility would be less i n these f l u i d s where th€ 

pressures, we haven't reached the bubble point i n areas where you 

have, i s that correct? A I didn't follow you 

0 Does your compressibility vary whether i t i s above or belov 

the bubble point? A Yes. 

Q Well, then, are there other portions of the f i e l d where i t 

i s below the bubble point? 
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A I believe i t would be best i f I answer this way — 

Q (Interrupting) Perhaps you could answer yes or no and 

then explain the answer. 

A Well, I can't give just a one answer because of the variancje 

Q Well, go ahead then 

A I will state this, the Bisti-Lower Gallup reservoir containjs 

oi l and gas, at the gas-oil interface the reservoir oil i s saturated 

as we proceed down structural elevations lower than gas-oil contact 

we get into more and more under saturated o i l to the point where 

the lowest elevation or the lowest structural elevation would be 

the most undersaturated o i l * 

Q Your data and your conclusions based on this data would mal̂ e 

a difference whether you have taken i t in an area that i s below or 

above the bubble point, would i t not, Mr. Brinkley? 

A What are you referring to? 

MR. SETH: Would you read the question to him? 

REPORTER: Reading: Your data and your conclusions based 

on this data would make a difference whether you have taken i t in 

an area that i s below or above the bubble point, would i t not, 

Mr. Brinkley? 

A I take i t that you are referring to the pressure interference? 

Q Yes. 

A Yes, i f you moved toward the gas cap, then the effect of 

pressure interference will become minimized due to the difference 3[n 
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compressibility of your f l u i d . 

Q That would be true i n any area where the pressures are 

below the bubble point, i s that not r i g h t , not only gas cap areas, 

but any other? 

A That would be true i f you have sufficient gas. The effect 

on your pressure interference i s direct l y proportional to the 

amount of gas that you have, hence they would be more f e l t i n a gas 

cap area than i n the undersaturated area. 

Q That i s what I was wondering. You have wells of your own 

with pressure on the order of three or four hundred pounds, do 

you not? 

A I don't believe they are that low. We have some 700 pounds 

Q Then there are, certainly are wells that you know of within 

the area that are below the bubble point? 

A Yes. Yes, i n fact the p i l o t area i s below the bubble 

point, or would have been — 

Q (Interrupting) I t i s not now? 

A These surrounding areas down here may be. 

Q You say may be. Are they or are they not? 

A Yes, this well i s low. 

Q Now, the cumulative withdrawals have not been large from 

the area that you have discussed here, have they? Do you have the 

information on that? 

A They vary from well to well- I do have the data i f you woi ild 
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like to go through them well by well. 

Q No, I wouldn't like to do that. Can you characterize them 

as being either large or small or medium, give us the high and the 

low? That will give us an idea. 

A They vary from possibly the order of 2,000 barrels to 

possibly the order of 30,000 barrels. 

Q That would be an estimate on the spread? 

A That would be the spread, yes, 

Q Just one more question. We note you don't have any pressur 

on your 2-C well which i s within the pilot flood. Why i s that? 

Recent pressures? 

A Original pressures. 

Q Recent pressures? 

A Yes. We ran one just before we came out here and I got the 

data just in the last few hours. I have i t right here. C-2 on 

forty-eight hour siutin has a casing pressure of 850 pounds and the 

reservoir pressure was 1389 pounds. 1389 would put i t some place 

in here. 

Q I s that a bomb test? 

A No, that i s an echometer test. 

Q How about the British American Marye No. 1? Do you have a 

December pressure on that? 

A No, the last data I had was December 6. 

MR. PORTER? Anyrin* e l s e have a qimstHnn of Mr*. RrHnklay? 
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Mr. Malone. 

MR. MALONE: Ross Malone, with Gulf. 

By MR. MALONE: 

Q Mr. Brinkley, do you have any recent pressures on the 

Federal 5 and 6 in Section 6? 

A No, s i r , that's the last data I have. 

Q The October pressures are the last ones that you have? 

A Yes, s i r , that i s the last ones I had, yes. 

Q The last two pressures on those two wells indicated that 

the pressure was going up, did they not? 

A That i s correct. 

Q And on the No. k well which i s an offset, the pressure i s 

going down in the last two, would i t not? 

A That i s correct. 

Q You don't know what the December pressures would show on 

5 and 6? 

A No, s i r . We would have to measure i t . 

Q Your cross section indicates that the injection of gas i s 

being made into a single sand member in the injection well, does 

i t not? A That i s correct. 

Q That single sand member condition i s not uniform a l l over 

the pool, i s i t ? 

A No, i t i s not. 

MR. MALONE: That i s a l l , 
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MRo PORTER: Anyone else have a question of Mr, Brinkley? 

Mr, Cooley. 

By MR. COOLEY: 

Q Mr. Brinkley, I believe i n answer to Mr. Malone's question 

you said that the pressure information reflected a single sand 

member? 

A I don't believe he asked that, 

Q Well, I'm asking you that then now. Could not t h i s same 

pressure information, t h i s communication be shown i f a single sand 

member i s common to a l l these wells? A Yes. 

Q Then i t would not necessarily follow that a l l of these 

wells would have every sand member present i n the Bisti-Lower Galli 

Oil Pool? 

A I don't know whether I understand your f u l l statement ther< 

Q Does the fact that there i s communication indicated as a 

result of your pressures also indicate that the various sand membe: 

of the stringer of sands that have been t e s t i f i e d to that are con­

tained i n the Bisti-Lower Gallup trend would necessarily be presen 

i n a l l the wells shown on your Exhibit 8-R? 

A We are injecting into the upper member, and that i s the 

member that i s being pressured upa and that i s what we have detect 

i n these adjacent wells, and the movement of f l u i d through the 

upper member and going over to the adjacent wells, I mean that 

movement has caused the pressure reversal. 
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Q This pressure reversal i s no indication whatsoever that 

every stringer i n the Lower B i s t i Gallup trend i s present i n every 

well on your Exhibit 8-R, i s i t ? A No, 

Q I believe you t e s t i f i e d that i t was your opinion, as a re­

sult of thi s information, that one well would adequately and ef­

f i c i e n t l y drain 80 acres? A Yes. 

Q Now, t e l l me, Mr. Brinkley, i f a well, any one of the well; 

on Exhibit 8-R f a i l e d to penetrate one of the lesser members, or 

fai l e d to penetrate any trend or any stringer i n the Lower B i s t i 

trend, i t would not be possible for that well to drain that par­

t i c u l a r trend, would i t ? 

A You are speaking of the lower member? 

Q Of any member i f i t f a i l e d to penetrate i t , i t couldn't 

drain i t , could i t ? 

A I t i s my opinion that the bulk of the reserves i s con­

tained i n the upper member, 

Q Mr. Brinkley, would you please answer my question? I f the 

well — 

A (Interrupting) I would l i k e to have i t repeated again. 

Q I f the well does not penetrate a given sand member, i t cam 

drain that member, can i t ? 

A I f the sand member i s pette^stted?. 

Q I S&35, i f i t does not penaetrAt^ i t , i t cannot drain i t ? 

A Not that well -

i 
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Q Maybe tne question i s so ridiculous you refuse "Co answer? 

A Not that well. That i s correct. 

Q Then th i s information does not conclusively show that a 

well d r i l l e d on 80 acre spacing pattern would drain a l l of the 

sand members i n the Lower B i s t i trend; whether they are important 

or unimportant, i n t h e i r opinion i t doesn't prove that i t would dra:.n 

a l l of them? 

A That i s correct. 

Q On primary recovery, Mr. Brinkley, what i s the effect on 

the pressure decline, the normal pressure decline when a well i s 

shut in? 

A The pressure decline permits a buildup i n gas saturation. 

Q I don't believe you understood my question. What i s the 

effect on the pressure decline, the normal pressure decline without 

any type of secondary recovery measures, what i s the effect on the 

pressure decline when the producing well i s shut in? 

A I'm sorry, I don't understand you. 

Q You get a pressure decline on a well i n primary recovery? 

A Yes. 

Q I t i s declining at a steady rate? 

A Yes. 

Q Then the well i s shut i n , what i s the effect on that curve" 

A Well, i t would continue to decline i f the other wells i n the 

f i e l d continued to produce, 
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Q Assume they do not i n the area around t h i s well. 

A They would maintain the same value. 

Q Would there be any po s s i b i l i t y of a buildup? 

A Not i n a solution gas drive reservoir. Once i t has b u i l t 

up due to i t s normal rock properties, then i t would remain stable. 

Q Are you aware of what production has been taken from the 

wells shown on Exhibit 8-R other than the four test wells? 

A Yes. 

Q What production has been taken from those wells during the 

months of September and October, 1957? 

A I don't have i t just i n that form. I have the accumulated 

values for the pressure measurements on each well, but I have 

i n my book here the monthly production by each well. 

Q Are you aware that none of the wells according to your 

s t a t i s t i c a l report on Exhibit 8-R has any production whatsoever fo 

the months of September and October with the exception of the Sun­

ray Federal C-5 i n Section 6, Township 25, North, Range 12 West. 

A Let me present what I have here on Section 6, 25 North, 

12 West. 

Q That i s the Sunray Federal 5-C? 

A Five. 

Q C-5? A For what months? 

Q September and October,, Substantially the period of time 

s i ^ r - o t.hof •} ri<a-M t-ivM r>n nf* t h o TiPG 1 n j*>r»ti nn pTV^grvam t h a t . >ffl<s 
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commenced on August 21, 1957, i s that correct? 

A September, ray book shows for Federal C-5 to have produced 

no oilo For October I have 689 barrels, 

Q Now, do you have any production whatsoever for any other 

wells shown on Exhibit 8-R with the exception of the four test well 

A No, s i r . 

Q What effect do you think the f a i l u r e to produce these welli 

would have on these pressures shown on Exhibit 8-R? 

A I t would reduce the pressures further. 

Q Had they been produced? 

A Had they been produced, that i s correct. 

Q In your direct testimony I believe you referred to a com­

parison between what you called the Pedigrew-Tocito Pool? 

A Yes. 

Q I believe that i s the pool that the Commission designates 

the South Blanco-Tocito Pool? A Exactly. 

Q On primary production prior to injection of water i n the 

South Blanco-Tocito Pool, the records indicate that they were able 

to produce 3,152 barrels per PSI decline? 

A Yes. 

Q W i l l you state whether you think the Bisti-Lower Gallup 

Oil Pool could produce a similar quantity of o i l without injection 

A No, i t would produce less. 

p How much less? I t doesn't need to be precise. In the 

.s? 
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order of a thousand less or two thousand less. 

A I t w i l l be the same order of magnitude as observed i n the 

Tocito Pool. 

Q I t would produce? A Roughly three thousand. 

Q Three thousand barrels per PSI? 

A That was what we have observed to date. I believe I had 

better qualify that statement, however, that i s i n the undersaturat 

region where we are operatingo 

Q What would be the importance of that qualification? What 

would be the effect i n a saturated region? 

A In a saturated region the barrels produced per delta PSI 

would be less than the three thousand. 

Q Did you explain i n answer to Mr. Seth's cross examination, 

I believe, the apparent anomaly of undersaturated o i l and gas cap? 

A I don't know. 

Q IsrftSit anomalous to have a gas cap i n undersaturated oil? 

A The o i l i n contact with the gas eap has to be saturated, 

but the o i l that i s downstructure at elevations lower than the gas-

o i l contact can be undersaturated l i k e we have here at B i s t i . 

Q This i s not an unusual situation? 

A This i s not unusual, no, s i r . 

Q You don't feel that this might possibly indicate a lack of 

communication between the gas cap and the oil? 

A Nn 
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Q l believe you t e s t i f i e d that i f t h i s pool were developed 

on 40 acre spacing, that waste would occur? Would you please t e l l 

me how? 

A Waste would occur by the d r i l l i n g of unnecessary wells re­

quiring investment by the operators. 

Q The d r i l l i n g of unnecessary wells rather than waste as 

defined by the New Mexico Statutes? A Exactly. 

Q The definitions of waste are underground waste and — 

A (Interrupting) Yes. 

Q (Continuing) — surface waste through evaporation or burnii 

A Yes. 

Q Economic waste through production of o i l i n excess of mark< 

demand? A Yes. 

Q Waste as related to violation of ratable take. None of th« 

would occur as a result of 40 acre spacing, would i t ? I t would 

be merely by the d r i l l i n g of unnecessary wells? 

A The d r i l l i n g of unnecessary wells. 

Q Mr. Brinkley, would you direct your attention, please, to 

Exhibit 8-R please? More specifically to the B r i t i s h American 

Marye No. 3 well. On October 23, 1956, the pressure reading was 

taken of 1190 pounds, i s that correct? 

A That i s correct. 

Q And on August 15, 1957, the pressure reading was taken 

showing 1234 pounds? A Yesf s i r . 
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Q This was prior to the injection of any Lfu or gas into tne 

Lower Gallup Oil Pool? A That i s correct. 

Q Would you please explain what i n your opinion caused this 

increase i n pressure? 

A Let me check my records f i r s t . 

Q The increase i s also indicated on your Exhibit $? 

A Yes. That increase i n pressure of 1234 pounds taken Augusl 

15, 1957 as compared to October 23, 1956, some 14 pounds. 

Q Forty-four pounds, I believe<, 

A Some 44 pounds. Probably i s explainable by the shutin tim< 

The August pressure was shutin quite a few hours longer than the 

earlier pressure. 

Q Are there any other variations i n shutin times on the pres­

sures indicated on Exhibit 8-R which might account for some of the 

variations shown thereon? 

A There may be. I didn't t r y to l i s t a l l of that informatioi 

Q These tests were not taken under identical conditions for 

each well? A No, they were not. 

Q. Gan you furnish the Commission with the shutin times for 

each of the wells for each of the tests? 

A Yes. 

Q Would you please do so? A Yes. 

MR„ COOLEY: Thank you very much, Mr. Brinkley. I have 

no fur^-h ̂ r qi i<=> s'M nr> s. 

SS. 
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MR. PORTER: Mr. Brinkley, I believe you t e s t i f i e d 

that you, i n your opinion, t h i s pool could be e f f i c i e n t l y drained 

on an 80 acre spacing pattern? A Yes, s i r . 

Q Does that mean that you think you would recover as much oi^ 

on an 80 acre spacing pattern d r i l l i n g one well to the 80 acres, 

as you would two wells to an 80? 

A As far as we can be practical about i t and honest with 

ourselves, yes, s i r . 

Q Then, you would have to assume that these various zones of 

pay are identical on horizontal l i m i t s , wouldn't you? 

A We would have to assume that they extended sufficient dis­

tance to be penetrated by the wells. 

Q A l l of the wells? A Yes. 

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

RE-DIRECT EXAMINATION 

By MR. ERREBO: 

Q With regard to Sunray Federal No. 4 well, do you have any 

explanation at th i s time for the decrease i n pressure from the 

November 6, 1957 pressure of'1314 pounds to the December 4, 1957 

pressure of 1294 pounds? 

A Both tests were shut i n i n the same length of time, namely 

forty-eight hours. However, the l i k e l y reason why we have a v a r i ­

ance there between those two dates i s probably due to the irregula 

•injcnt-inn rat.ps that we have experienced,, and the reservoir had no 
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stabilized i n that area. 

Q Mr. Brinkley, have you calculated the recoverable reserves 

i n t h i s field? A Yes. 

Q What percent of these reserves are found i n the two upper 

main sands? 

A I would say essentially 95% of the t o t a l producable o i l 

out of this reservoir would be contained i n the two uppermost 

sands. 

MR. ERREBO: Thank you. That's a l l I have. 

MR. PORTER: Mr. Grenier. 

_-CROSS EXAMINATION 

By MR. GRENIER: 

Q Are you familiar with the definition of waste, Mr. Brinkle^r 

as contained i n the New Mexico Statute? 

A No. 

Q Let me then refer you to this portion of Section 65-3-3 of 

the New Mexico Statutes where i t states as used i n t h i s Act, , 

"The term waste, i n addition to i t s ordinary meaning, shall includ 

various other things", then i t l i s t s underground waste and surface 

waste. As I understood, i n response to your answers given to Mr. 

Cooley, you indicated that perhaps the waste that you were talking 

about i n the d r i l l i n g of excess wells here that weren't needed, 

would not be either underground or surface waste. But when you 

d r i l l twice as many wells as might be needed, would vou mean that 

66 
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would be wasteful i n the ordinary meaning of the word? 

A In my opinion i t would, 

Q Approximately how many wells, or Mr, Finfrock indicated ha 

been d r i l l e d i n this pool? 

A I think 187. 

Q Have those been d r i l l e d to date substantially on BO acre 

spacing? 

A A l l with but a few exceptions, 

Q Do you have any indication as to how many additional wells 

i t would require to d r i l l t h i s up to 40 acre spacing? 

A I t would be over 200 wells. 

Q What would the approximate range of cost of those wells be 

would you have any concept of that? I mean per well. 

A What a per well would cost? 

Q Yes. 

A Someplace i n the order of #70,000. 

Q So that multiplying seventy thousand by two hundred would 

indicate additional investment of about how much? 

A About a mi l l i o n and a half dollars. Close to f i f t e e n m i l l : 

Q So that using waste i n the ordinary meaning of the word, 

you would think then there might be waste approaching f i f t e e n 

m i l l i o n dollars? A That i s correct. 

Q I f your conclusion i s correct that 80 acre spacing w i l l 

adequately drain a l l but the i n f e r i o r flank portion possibly 

i 
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of t h i s pool, i s that correct? A That i s correct. 

Q Now, what i s the po s i t i o n of an operator who has d r i l l e d 

his t r a c t on 80 acre spacing and finds that other operators 

around him have, as permitted by regulation, d r i l l e d up to 40, can 

he adequately protect his posi t i o n by producing from his 80 acre 

tracts? 

A With the 80 acre u n i t allowable, I f e e l that he can. 

Q Could he with a 40 acre allowable? 

A I f he had two wells on the 80 acre u n i t he could 0 

Q But i f he i s only going to d r i l l up his t r a c t to an 80 acr 

density rather than to a 40 acre density, can he adequately protec 

himself from drainage i n that s i t u a t i o n without d r i l l i n g up his 

wells also? 

A You kind of l o s t me i n there with so many wellso 

Q Assuming a s i t u a t i o n where 40 acre spacing pattern i s per­

mitted by Commission order as at the present moment, assuming an 

operator has d r i l l e d up his t r a c t o r i g i n a l l y on an &0 acre 

spacing pattern. His off s e t acreage around him i s now d r i l l e d up 

to 40 acre density by the o f f s e t t i n g operators. W i l l he be ade­

quately able to protect himself i n that s i t u a t i o n without d r i l l i n g 

his own acreage? A I think so. 

Q He w i l l be able to do so even under those circumstances? 

A I f I understand your question properly, you are wanting to 

know i f you can protect yourself whether you are on 40 acre d r i l l i r 
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or on 80 acre d r i l l i n g , Is that correct'.' 

Q No, I'm saying here he si t s s t i l l o He doesn't d r i l l up hij 

particular tract to 40 acre density. He just stays put with 80 ac: 

spacing i n his particular tract of land, but a l l around him are 40 

acre spaced wells. W i l l he i n a 40 acre spacing pattern establish' 

by the Commission be able to protect himself without himself d r i l l ­

ing up to a 40 acre density also? 

A I'm sorry, I must be dense this morning. I just don't 

follow the entire question that you are asking. 

Q Well, I'm assuming that each of these wells i s now going 

to be getting the same allowable that he i s going to have, each 

of these wells that he has d r i l l e d , one every 80 acres, but becaus 

he i s only given 40 acres for prorationing purposes as his pro­

ducing unit, he i s only going to be getting one allowable for each 

of his wells. Now, under that circumstance, w i l l he be able 

adequately to protect himself from drainage by these surrounding 

wells that are d r i l l e d to double the density on his tract? 

A I'm s t i l l not clear. May I get t h i s clear? Are the 80 

acres on 40 acre allowable? 

Q Yes. A No, s i r , you w i l l not. 

Q He w i l l not be able to protect himself? 

A No, s i r . 

Q Without d r i l l i n g the additional wells necessaryto put him 

too on 40 acre spacing? A No, s i r e 
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<2 bo, m err ecu, once people ao start d r i l l i n g on 4U acres, 

each operator offsetting that 40 acre d r i l l e d area i s going to hav« 

to d r i l l up to the 40 acre level himself i n order to prevent being 

drained, i s that correct? A That i s correct. 

MR. GRENIER: I think that's a l l . 

By MR0 VERITY: 

Q Mr. Brinkley, George Verity f or Rex Moore. I f I understooc 

you, you said there was only approximately f i v e percent of the 

reservoir i n these minor stringers? 

A That i s correct. 

Q That i s other than the two that you have graphed? 

A That i s correct. 

Q Or Mr. Finfrock graphed. Assuming for the moment that you 

wouldn't recover any of i t on 80 acres, which we realize i s an 

assumption, and i f you recovered a l l of i t on 40 acres, would i t 

pay for the cost of d r i l l i n g the additional double amount of wells? 

A No, s i r . 

By MR. MALONE: 

Q Mr. Brinkley, you were asked a question by counsel for 

Southern Union as to the effect of developing on 40 as against 80 

acre locations. Would you refer to your Exhibit No. 1-R, and i n 

particular to the northwest quarter of Section 10 i n Township 25 

North, Range 12 West. Tell us how Southern Union developed those 

locations, d r i l l e d those locations, whether i t was on 40 or 80 acre 

i 
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A You are referring to the northwest quarter of Section 10, 

Township 25 North, 12 West? 

Q Right. 

A Those are on 80 acre locations. 

Q They are 40 acre offsetting wells, are they not? 

A We have 160 acres, and considering #0 acre tracts running 

v e r t i c a l l y , you would have one well on 80 acres. Hence i t i s 

consistent with the 80 acre spacing. 

Q I t does not conform to the pattern which you have recommen 

to the Commission, however, does i t ? 

A No, s i r . 

Q Now, with reference to your statement that 95% of the tota 

recoverable o i l i s i n the two uppermost sands, have you computed 

the recoverable o i l i n place i n th i s pool? 

A Yes. 

Q Could you give us that figure, please? 

A I t would be the same figure you presented i n the previous 

case and i t i s not new information. 

Q I think i t relates to some new testimony. 

A A l l r i g h t . W i l l you restate your question, please? 

Q Iiasked you i f you had computed the recoverable o i l i n 

place i n the pool. You said yes, and I asked you what figure you 

had obtained. 

A I t would be roughly twenty-two m i l l i o n barrels. 
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Have you allocated that as between the two principal 

members which are shown on your cross section? 

A Yes, s i r . 

Q Can you give us that allocation? 

A You mean split between the two sections? 

Q Yes. 

A No, I have not done that. 

Q Have you allocated i t as between those two sections and 

the lower sections which are perforated in a large number of these 

wells? 

A I don't have that precise number. However, we have arrive< 

at this five percent additional oil out of the lower members by 

using the rock characteristics and the high water saturation in al] 

of those to show there i s very l i t t l e o i l in place and using a 

small recovery efficiency consistent even with other operators, 

that the amount of oil recovered i s negligible and the five percent 

is basically an order of magnitude number. 

Q Is Mid-Continent perforating in those lower zones in the 

wells they are drilling? 

A We perforate in the lower zones as well as in the upper 

zones. 

Q Would you say then that your figure of 95% was an estimatic 

rather than a computation? 

A I t i s an estimation. 

n 
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MR. MALONE: Thank you. 

By MR. GRENIER: 

Q Mr. Brinkley, are you f a m i l i a r , r e f e r r i n g again to t h i s 

group of Southern Union wells which was ju s t mentioned i n Mr. 

Malone Js cross examination? A Yes. 

Q Are you f a m i l i a r w i th the zones i n which those wells are 

respectively completed? 

A No, I would have to re f e r to cross sections and mapso 

MR. GRENIER: I f we may make a statement at t h i s time, 

Mr. Porter. 

MR. MALONE: A sworn statement„ 

MR. GRENIER: I thought i t would expedite matters and giv 

you the answer i n which you appear to be interested. I f you would 

l i k e to have Mr. Wiedekehr on and sworn, we w i l l be glad to do so. 

MR. MALONE: I am w i l l i n g to accept your statement 0 I 

was kid d i n g 0 

MRo GRENIER: There are, as indicated by Mr. Malone>s 

questions, two wells upon t h i s 160 acre quarter section„ There ar 

two completions i n the upper zone, there are two completions — 

MR. WIEDEKEHR: (In t e r r u p t i n g ) I f I may make the state­

ment f o r him. There are two wells completed on 160 offs e t on 40 

acres, one we l l completed i n the upper zone and the other i n the 2 

feet separating the two; so actually there are the two wells com­

pleted on one 160 acre spacing, one we l l i n each zone. 

MR. PORTER: Thank you. 

MR. SELINGER: May I ask the v/itness a few questions? 

. MR. PORTER: Are you going to dir e c t your question to Mr. 
Brinkley? 

e 
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By MTU SELINGER: 

Q Mr, Brinkley, you testified that in your opinion the d r i l l 

ing of more than one well to 80 acres is an unnecessary well, i s 

that correct? A That i s correct. 

Q You indicated that at the present development that there ils 

some, there would be some 200 wells drilled as unnecessary wells 

A That i s correct. 

Q Now, every time you d r i l l a well in this reservoir you 

utilize some of the reservoir energy in drilling that well, i s thajb 

correct? A That i s correct. 

Q Now, i f the drilling of an unnecessary well utilizes some 

of the reservoir energy, then that unnecessary well i s utilizing 

reservoir energy unnecessarily, i s that correct? 

A That i s correct. 

Q. Now, I want to read you the definition of underground wast^ 

as being the inefficient, excessive or improper use or dissipation 

of the reservoir energy, including gas energy. Now, would you 

have that situation in the drilling of the great many unnecessary 

wells in this field? A That i s correct. 

MR. SELINGER: That's a l l . 

MR. PORTER: Mr. Cooley. 

By MR. COOLEY: 

Q Mr. Brinkley, just one more point on this definition of 

waste f 65-3-3 of the Naw Mexico Statutes Annotate. Tt says, 
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, fWaste-Definitions, This definition i s the definition of the waste oj 

hydrocarbon, not the waste of money. Now, under the defined sens< 

of A, B and C, or under the ordinary meaning of the word waste, 

w i l l there be any wasting of hydrocarbon as the result of d r i l l i n g 

on 40 acre spacing? 

A Yes, under item A, the dissipation of reservoir energyP 

gas energy, spacing, d r i l l i n g , operating, producing., 

Q W i l l there be less hydrocarbon recovered on 40 acre than 

on 80 acre spacing, Mr. Brinkley? A No. 

Q Then there wouldn't be any waste of hydrocarbons? 

A There's always a waste i n producing. 

Q As compared between 80 and 40 acre spacing. You stated tha 

40 acre spacing would cause waste i n t h i s pool. I asked you what 

you meant by that. I think I know what you meant, you meant the 

economic loss? A Yes. 

Q Of d r i l l i n g wells? A Yes. 

Q But you don't mean you mean to say there i s going to be les 

o i l recovered on 40 acre spacing than on 80 acre spacing? 

A No. 

MR. SELINGER: I believe you were conversing with Mr. 

Nutter at the time I was interrogating t h i s witness. We are t a l k ­

ing about the dissipation of reservoir energy,, not the recovery of 

hydrocarbon, we are talking about the reeeirvoir energy i t s e l f i n 

the reservoir. He t e s t i f i e d there would be a dissipation, an exces 
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i n e f f i c i e n t d i s s i p a t i o n or the reservoir energy i n the d r i l l i n g 

of unnecessary w e l l s 0 That i s defined as part of underground waste. 

MR. COOLEY: I also asked him i f there would be more o i l 

recovered on 80 than 40. 

A No. 

MR. SELINGER: You are t a l k i n g about a recoverable f a c t o r . 

I*musing the term of underground waste i n the use of reservoir 

energy. 

MR<, COOLEY: I f o i l i s not recovered i t i s wasted. 

MR. SELINGER: I f you d r i l l unnecessary wells and dissipate 

reservoir energy regardless of your recoverable f a c t o r , that i s 

underground waste. 

MR. PORTER: Mr. Seth has a question 

MR. SETH: I don't know whether to d i r e c t t h i s question to 

Mr. Selinger or the witness. 

By MR. SETH: 

Q Mr. Brinkley, you t e s t i f i e d i n response to Mr. Selinger's 

question, that there would be reservoir energy l o s t by the d r i l l i n g 

of wells? A That i s correct 0 

Q Now, would you explain how that comes about? 

A Well, the f u e l that i s required i n order to d r i l l those 

wells i f l u i d that i s used to do unnecessary work, and i n my 

opinion that would be waste. 

Q Using gas to complete the wells? 
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A Yes, 

Q That is the extent of your point on th4t particular questjfon? 

A That i s one example. 

Q Well, what else i s there, i t takes reservoir energy to 

produce these wells too, i s that what you are testifying to? 

A Well, now, I'm not an expert on waste and legal matters, 

Q I'm not talking to you at a l l about legal matters. The 

question was reservoir energy. You are an expert on reservoir 

energy? A That's right. 

Q How i s that expended by drilling these 40 acre wells? 

A Because you are using fuel to d r i l l unnecessary wells, 

and the fuel could be diverted to repressuring operations to 

further the recovery in this reservoir. 

I might carry that a l i t t l e bit further, that we know that 

we can get additional oil recovery by the injection of gas, and 

one of our studies right now considered the injection of gas to 

improve the recovery, and i f the gas i s wasted and can't be injected, 

i t would be waste. 

Q Your testimony now is that i t takes gas to power the equip, 

ment to d r i l l the wells and for gas depletion, i s that right? 

A Yes. 

Q What i s being done with that gas now i f i t were not used 

for that? 

A Part of i t 3 I'm sure,, i s being used for fuel, but right noi 
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• 

we are making a study to u t i l i z e that gas. 

Q Well, then, the extent of your testimony was that you use 

some fuel to d r i l l wells and the f u e l i s procured locally? 

A Yes. 

Q Is that about the extent of i t ? 

A Yes. 

MR. GRENIERt: May I ask one question? 

Bv MR. GRENIERi: 

Q In response to Mr. Seth's questioning, I gathered that you 

were indicating that exclusive of the fuel use, things happening 

on the surface, that approximately the same amount of reservoir 

energy would be required to produce the same amount of o i l whether 

on 40 or 80 acre spacing, i s that correct? 

A I believe i t would be the same amount of energy. 

Q Now, having used the same amount of energy to produce the 

same volume of o i l on either spacing, which would be the more 

ef f i c i e n t way of using that reservoir energy, through a program the 

cost X dollars or through a program through having double the wellj 

two X dollars? 

A The former X dollars. 

Q So, i t would be the more e f f i c i e n t use of reservoir energy 

to recover this same amount of o i l and make use of th i s same amounl 

of reservoir energy on an 80 acre spacing pattern than on 40? 

A That i s correct. 

it 
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Q So that relatively the 40 acre spacing pattern u t i l i z a t i o n 

of reservoir energy would be i n e f f i c i e n t i s that correct? 

A That i s correct. 

Q And therefore that would be within the def i n i t i o n as we 

have i t here i n th i s section referred to where i t defines under­

ground waste as being a number of things embracing the i n e f f i c i e n t 

use or dissipation of the reservoir energy, which you characterize 

i t , then the use of reservoir energy by #0 acre as being such an 

ine f f i c i e n t use of reservoir energy? 

A That i s correct. 

Q So that i t would be wasteful then to that extent? 

A That i s correct, 

MR. PORTER: Mr. Cooley. 

By MR. COOLEY: Mr. Brinkley, are you familiar with the way the 

two Southern Union wells, which were mentioned i n the testimony a f 

moments ago, were completed? 

A Only from what I have heard here. 

Q These wells are on offsetting 40 acre tracts, are they not 

A That i s correct. 

Q And since you do not know of your own information that 

these wells are completed i n different zones, l e t us assume that 

these wells are completed i n two different zones, 

A Yes. 

Q One i s completed i n an upper zone and one completed i n the 

3W 
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lower zone? E les. 

Q Then, Mr. Brinkley, my question i s t h i s , had the Southern 

Union wells been d r i l l e d i n accordance with your recommendations, 

one of the wells would have been to the northeast corner, I believje 

was your recommendation? A That i s correct. 

Q Is there not a good p o s s i b i l i t y that the zone penetrated 

by the wel l i n the southeast where i t i s actually located, might 

not even have penetrated that zone? A That is correct. 

MR, COOLEY: Thank you. 

MR. PORTER: I have a question i n mind;, but I think I wil|l 

defer i t f o r axvhile. Mr. Sullivan. 

MR. SULLIVAN: Mr. Sullivan, B r i t i s h American* 

By MR. SULLIVAN: 

Q There has been a good deal of testimony here, Mr. Brinkley 

with regard to the terms of the New Mexico Statute. I would l i k e 

to read a provision to you and ask you whether or not that t h i s prjo 

v i s i o n existed i n the law. lou may answer t h i s either yes or no. Are 

you aware of the fact that Section 65-3-14(b) of the New Mexico Con­

servation Act reads as follows: "The Commission may establish a 

proration u n i t f o r each pool, such being the area that can be e f f i c i ­

ently and economically drained and developed by one w e l l , and i n so 

doing the Commission s h a l l consider the economic loss caused by the 

d r i l l i n g of unnecessary wells, the protection of corr e l a t i v e r i g h t s 

including those of roy a l t y owners, the -prevention of waste f the 
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avoidance of the augmentation of risks arising from the d r i l l i n g 

of an excessive number of wells, and the prevention of reduced 

recovery which might result f t m the d r i l l i n g of too few wells," 

Are you aware that that was i n the statute? 

A I have never read t h i s , 

Q Just the answer no then? 

A But through conversation — 

Q Just the answer no then? A No, 

MR, PORTER: The hearing w i l l recess u n t i l one-thirty, 

(Recess.) 

AFTERNOON SESSION 

MR. PORTER: The meeting w i l l come to order, please. I 

don't recall who was questioning Mr, Brinkley at the recess, Mr. 

Grenier, were you questioning the witness? 

MR, GRENIER: No, but i t has been called to my attention 

during the recess by one of the other lawyers i n the case5 that 

apparently I misstated one question and the witness misheard and 

we got a rather strange question and answer0 This relates to the 

point where I was inquiring of Mr, Brinkley as to whether 40 or 80 

acre development of the f i e l d would represent the more e f f i c i e n t 

u t i l i z a t i o n of reservoir energy, I think I asked, isn't 80 acre 

spacing less e f f i c i e n t , and he said yes. 

My question, I'm sure, was asking him wouldn't 40 acres be 

more i n e f f i c i e n t , and I would ask him what his answer to that woul i be. 
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A Yes, a 40 acre spacing would be less e f f i c i e n t . 

MR. GRENIER: Thank you. 

MR. PORTER: Anyone else have a question of Mr. Brinkley 

at t h i s time? 

MR. UTZ: I have a question. 

MR. PORTER: Mr. Utz, I didn't see you. 

By MR. UTZ: 

Q Mr. Brinkley, how long do you think that i t takes to"stabi. 

the shutin pressure i n the B i s t i Pool? 

A We have observed i n some of the wells along the longitudin 

a l axis they would completely build up i n pressure i n less than 

forty-eight hours. Also the fringe wells have been, required a Ion 

period of time than forty-eight hours to stabilize. 

Q That would be due to lower permeability? 

A Due to poor rock characteristics. 

Q In taking shutin pressures i n the pool, what would you 

recommend as the shutin pressure time for the period of stabiliza­

tion? 

A For the wells i n the fairway I would recommend forty-eight 

hours, and i n the fringe areas I would recommend a minimum of 

seventy-two hours. 

Q I t would be a l i t t l e b i t d i f f i c u l t to have two different 

times? A Yes, i t would. 

Q In reference to your Exhibit 9-R, with particular 

Lize 
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reference to the Sunray C-2, I note over i n the f i r s t part of 

Apr i l a shutin pressure i n the v i c i n i t y of 1270, and apparently 

there was not any more shutin pressures taken u n t i l somewhere about 

the middle of September? A Yes, s i r , 

Q Do you attribute that increase to your injection of LPG 

and gas? 

A This i s an abnormally high pressure, and I cannot explain 

i t . I t could be an error i n measurement or instrument or some­

thing else, but i t i s obviously too high. I did put i t on here 

because i t was a data I received and I did not t r y to edit the dats 

Q I t also shows quite a fast decrease i n pressure on the 

pressure taken the l a t t e r part of September, does i t not? 

A Yes, s i r , t h i s point here. I f i r s t would l i k e to say that 

I questioned that point, and since I had t h i s point here I drew a 

line to connect the two data points and the decline carries no 

significance as far as I Tm concerned. 

MR, UTZ: That answers ray question. 

MR. PORTER: Anyone else have a question of the witness? 

Mr. Nutter. 

By MR. NUTTER: 

Q. Mr. Brinkley, you stated there would be a difference i n tht 

efficiency i n the use of the reservoir energy i n 40 acre against 

80 acre spacing? A Yes, s i r , 

Q How would this be measured, what would be the ultimate 

.o 

I 

DEARNLEY - MEIER a ASSOCIATES 
INCORPORATED 

GENERAL LAW REPORTERS 
ALBUQUERQUE, NEW MEXICO 

3-6691 5-9546 



84 
outcome or tfie uliierence i n uiie einciency i n zne use ox &ne 

reservoir energy? 

A For one thing, you would have half as many pressure sinks 

i n the reservoir, which of course, a pressure sink; causes incre 

i n gas saturation and i t i s that that I am referring t o , 

Q The ultimate answer to the use of reservoir energy i s the 

barrels of o i l produced, i s i t not? 

A Yes. 

Q And then the question could be resolved as to the matter 

of time i n which the o i l i s produced? 

A Yes. 

Q The economic l i m i t s of the time that i t takes to produce 

a given amount of o i l , that i s important? 

A That's r i g h t . 

Q Would i t be f a i r to say that one of the c r i t e r i a here that 

the Commission must consider, would be how long i t would take to 

produce a given amount of o i l i n th i s reservoir? 

A That might be one c r i t e r i a . 

MR, NUTTER: Thank you. 

MR, PORTER: Anyone else have a question? The witness 

may be excused, 

(Witness excused,) 

The Commission has had a request from counsel for Rex Moore, 

Mr0 Verity,, for permission to make a short statement i n order to 

sLS © 
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leave here to make a plane connection. I s there any objection to 

Mr. V e r i t y making t h i s statement at t h i s time? 

MR. VERITY: Your Honor, i n behalf of Rex Moore, we don't 

have any evidence to produce at t h i s hearing, but I would l i k e f o r 

record to show that Mr. Rex Moore, who owns the 1,040 acres of lea 

w i t h i n the area that i s here under consideration, finds himself 

i n a very embarrassing p o s i t i o n . I f the Commission establishes a 

40 acre spacing as his lease i s at the present time, or i n the 

past when i t was being developed under a voluntary $0 acre spacing 

he, as an independent operator, could develop his lease. I'm sure 

t h i s Commission i s aware of the fact that the average independent 

must borrow money i n order to develop his lease properties under 

normal circumstances, and c e r t a i n l y Mr. Moore i s i n that p o s i t i o n , 

and I believe the bulk of the independents i n t h i s B i s t i Pool. 

He i s i n the position that whereas he can borrow money and develop 

his thousand and f o r t y acres on 80 acre spacing, he as yet has 

been unable to f i n d any lending agency that w i l l finance him to 

develop his pool on 40 acres. That leaves him i n the po s i t i o n , 

i f t h i s Commission allows i t s order to stand that i t promulgated 

recently, establishing the 40 acre, he i s going to have to s e l l h i 

lease or else farm i t out on whatever kind of a basis can come aro 

He feels that that i s inequitable and that i s u n f a i r , and 

therefore he joins i n the application f o r 80 acre spacing. He 

finds that his engineers and bankers concur with the 
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engineering that recommends the 80 acres to t h i s Commission, 

MR. PORTER: Mr, McGowan, did you have testimony to 

present at th i s time? 

MRo McGOWAM: I f the Commission please, we w i l l have three 

exhibits, I suggest that we continue to number them 10, 11, 12-R 

so there w i l l be continuity i n the record. They are i n support of 

the application for rehearing and i n support of the application. 

MR. PORTER: We have no objection, 

(Marked Applicant's Exhibits 11-R, 
10-R and 12-R, for i d e n t i f i c a t i o n . 

C. D. GAINES 

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. McGOWAN: 

Wi l l you state your name and by whom you are employed and 

what capacity, please? 

A The name i s C. D. Gaines, I am Division Production Engine 

for Sinclair Oil and Gas Company i n their Denver Division. 

Q You do have a degree i n engineering and have had about nin 

years' experience as a working engineer for Sinclair? 

A That i s correct. 

Q You have not previously t e s t i f i e d i n th i s hearing? 

A No, s i r , I have not. 
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Q lou have previously, however, t e s t i f i e d as an expert 

before this Commission? A Yes, s i r , I have. 

MR. McGOWAN: Are his qualifications acceptable? 

MR. PORTER: Yes. . . 

Q In your capacity, Mr. Gaines, as Division Engineer for the 

Denver Division, do you have under your ju r i s d i c t i o n what i s being 

referred to here as B i s t i Pool? A Yes. 

Q Does Sinclair Oil and Gas Company own interests and leases 

i n wells i n that pool? A Yes, we do. 

Q, Are they more or less concentrated i n a particular portion 

of the pool? 

A Yes, they are concentrated i n Township 25 North, Range 11 

West, approximately i n this area i n here. 

Q Now, Mr. Gaines, have you, although you did not t e s t i f y i n 

i t , have you read and are you aware of the testimony that was given 

at the previous hearing i n t h i s matter? 

A Yes, s i r , I am. 

Q You have the information that was contained then i n the 

testimony given at that timejfchas been available to you i n your 

studies, has i t not? A Yes, s i r , i t has. 

Q Have you also made an independent study of the pool your­

self with particular attention to the area you just made reference 

A Yes, s i r . In fact, the study was concentrated on this 

hearing. 
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Q~ Is that the reason that you had more information i n 

that area than other areas? 

A I t was p a r t i a l l y due to the fact that our interests are i n 

th i s area of the pool and we were interested i n evaluating Sinclair 

Oil and Gas Company's interest, and also that i s the data that we had 

available to work with, 

Q Now, you were aware i n your study, were you not, that the 

Commission had under consideration here the proper sized spacing 

or proration'units to develop this pool on,together with the f i e l d 

rules that would be necessary to prevent waste i n t h i s pool, were 

you not? A Yes, s i r , I was, 

Q Did you make a study1 of th i s reservoir to enable you to 

make what i n your opinion would be a recommendation to the Commis­

sion which would be i n your opinion the best method of so doing? 

A Yes, s i r , the concentrated study, as I said before, was i n 

Township 25 North, Range 11 West, but I did review other data that 

was presented at the last hearing, 

Q In making such study you were aware, were you not, that th€ 

Commission i s concerned with the prevention of waste as defined 

i n the statutes, and those definitions you were aware of? 

A Yes, s i r , 

Q You were aware that the Commission has a duty of protecting; 

correlative rights, and you were aware of that i n your study? 

A Yes, s i r . 

88 
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Q May I ask you, i n considering the e f f e c t upon correlative 

r i g h t s , were you considering the statutory d e f i n i t i o n of such, wbJ 

i s essentially to give to each operator the opportunity so f a r as 

p r a c t i c a l , to recover the hydrocarbons under his lands? 

A Yes, sir,, 

Q Now, Mr„ Gaines, evaluating a pool and coning to a con­

clusion concerning the size of spacing of proration units that 

would be necessary, do you f e e l that there i s a minimum below whic 

you cannot go? A Yes, s i r , c e r t a i n l y , 

Q Is that minimum actu a l l y based upon economics? 

A Yes, s i r , i t is« 

Q I n other words, then, any unit that does not contain 

s u f f i c i e n t recoverable hydrocarbons under i t to pay f o r the cost 

of d r i l l i n g and operating a well to depletion plus p r o f i t would be 

uneconomical and therefore below that l i m i t , would i t not? 

A Yes, s i r , i t wouldo 

Q Would i t be f a i r to state that you s t a r t with that minimum 

and then see how large an area i n your opinion can be drained by 

one well i n order to establish the maximum? 

A Yes, sir„ 

Q Then w i t h i n those two l i m i t s , you decide what you f e e l i s 

the best proration or spacing un i t f o r that f i e l d ? 

A Yes, sir„ 
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Q Now, i n constructing and coming to the recommendation that 

you are going to make to the Commission, did you consider a l l thess 

factors and proceed essentially on the matter that has heretofore 

been outlined? A Yes, sir» 

Q Then on that basis,, w i l l you advise what your recommendation 

is concerning this pool? 

A We feel that the greatest ultimate recovery could be ob­

tained from the Bisti-Lower Gallup Field by a fixed 80 acre spacing 

pattern,, However, we feel that the establishing of 80 acre prora­

tioning units would essentially accomplish the purpose with respec; 

to preventing waste. We concur i n the recommendation of Sunray 

Mid-Continent that the l i m i t i n g gas-oil ra t i o for o i l wells be 

set at 2,000 cubic feet per barrel. 

We would further recommend that for the present at least, tha-; 

a well which i s producing with a gas-oil ratio i n excess of 15,000 

cubic feet per barrel be classified as a gas well. 

We would further recommend for allowable purposes that a gas 

well be permitted to assign up to four 80 acre units, and that the 

allowable be based upon the volumetric formula. 

Q Now, Mr. Gaines, when you used the word spacing unit, you 

were thinking i n terms, were you not, of prescribed 80 acre units 

with a prescribed well location thereon and prohibition against 

d r i l l i n g additional units on t h i s 80 acre unit? 

A Yes, s i r . 
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Q When you mentioned the word proration units, you were 

talking about a proration unit for allowable purposes without any 

res t r i c t i o n as to whether one or two wells could be d r i l l e d thereon 

A Yes, s i r . 

Q You mentioned a gas cap, Mr. Gaines. With particular at­

tention to the area i n which Sinclair has leases and i n which you 

have, i n your opinion, sufficient information to evaluate the 

reservoir, do you feel that you have come to a valid conclusion 

concerning the approximate location of the gas cap i n th i s reservoi 

A Yes, s i r , as to the approximate location. 

Q, I n discussing the gas cap as you envision i t i n t h i s f i e l d , 

w i l l you refer to Exhibit 10-R? Would you please advise the Com­

mission what that exhibit shows? 

A Exhibit 10-R i s a structure map i n the area that we were 

speaking of, which i s based upon a marker which i s approximately te 

feet above the top of the f i r s t sand i n the Lower Gallup. We have 

indicated two cross sections, A, AT_ and B, Bi which are shown on 

Exhibits 11-R and 12-R. The area that i s colored i n yellow rep­

resents our interpretation of the area i n which some free gas could 

be expected. 

Q That would be what would normally be referred to then as 

the gas cap area? 

A Yes, I think so. Certainly you would have to move inside 

t h i s yellow band to get a gas well without making any o i l because 
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there would be marginal areas through there where you would have 

both o i l and gas, and thus high gas-oil ratio wells. 

Q Do you feel then that the gas i n th i s area i s pretty well 

concentrated, or the gas i n this pool i s pretty well concentrated 

in a gas cap along the southwestern flank except for such free gas 

as might be found i n isolated anomalies as was discussed by a pre­

vious witness t h i s morning? 

A Sir, we did not go past the town l i n e 9 rather the range 

l i n e , between 11 and, Range 11 and 12 West, and our interpretation 

of the gas area i n Sections 19 and 20 i n Township 25 North, Range 

11 West i s based purely on interpretation. We had no gas volumes 

to use from these wells, but using the same c r i t e r i a that we did 

use down i n this area where we did have control, we extended t h i ; 

gas cap area across here. We have no proof that i t does go there. 

Q Do you feel that you have been able at least i n that area 

to define the gas cap to the southwest? 

A We have — 

Q (Interrupting) Let's say the southwestern edge of the gas 

cap. 

A We have a distance of approximately f i v e miles i n l a t e r a l 

extent that we can very d e f i n i t e l y define the gas cap. 

Q You feel the southwesterly edge of i t would be the edge 

of the pool? A Yes, s i r . 

Q The northeasterly edge of i t would be the gas-oil contact? 

5 
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I Yes, s i r . 

Q And the southeasterly and northwesterly l i m i t s of i t canncji 

at t h i s time, i n your opinion, be defined or at least on the i n ­

formation that you have? 

A Based on the information I have, I cannot define them. I t 

might be possible they could be defined. 

Q I gather that you are of the opinion there i s a s i g n i f i c a n t 

gas cap area i n t h i s pool? 

A We are looking at the gas cap area that c e r t a i n l y represents 

approximately a fourth of the length of the pool. 

Q W i l l you ref e r to your Exhibits 11-R and 12-R and advise 

the Commission what they are and the significance of those exhibit|s? 

One moment, Mr. GainesP before you go to the l a t t e r two ex h i b i t s . 

I t has been called to my at t e n t i o n that on the map there i s an 

error i n one or two lease owner names. Would you l i k e to correct 

that at t h i s time? 

A Yess s i r , on t h i s p l a t we did not catch t h i s u n t i l we had 

them prepared, but the Sunray Mid-Continent S i n c l a i r lease i n the 

southwest quarter of Section 15, Township 25, a l l of these are i n 

Township 25 North, Range 11 West, the name of that lease should be 

the Platero. The lease i n the northeast quarter of Section 23 sho|uld 

be Bittony NEZ, and the lease i n the northwest quarter of Section 

25 should be Es-Ka-By-E. 

Q Would you mind sp e l l i n g those lease names? 

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 



94 
A Es-Ka-By-E, E-s-k-a-b-y-e, Platero, and B^-i-t-t-o-n-y N-E-5;. 

Q Now, w i l l you refer to Exhibits 11-R and 12-R and state what 

they are and their significance? 

A Exhibits 11-R and 12-R are cross sections, as I stated before. 

No. 11-R being more or less perpendicular to the f i e l d with the 

exception of the red going over to the Shell Carson Well and the 

other well diagonally across the breadth of the field,, We -were 

concerned about the Shell Carson No. 5 due to the past tests, 

but we had to report that i t was a 33 barrel o i l well, and we 

f e l t l i k e that certainly i t should be a gas well. 

I don't believe i t i s proven that i t isn't a gas well as yet. 

In Es-Ka-Nel-E-Wood No. 2, Sunray Mid-Continent Well afforded us 

some very valuable information with regard to th i s gas cap, t h t h a t 

the well was tested separately i n both the f i r s t and second zones 

and produced gas from both zones, which meant that our gas-oil con­

tact must l i e below the bottom perforations i n the second zone, bu; 

there i s no f l u i d reported. 

Then Sunray Mid-Continent Es-Ka-Nel-E-Wood No. 1 was completei 

with a gas-oil ra t i o of 1,020 to 1. That would certainly mean that 

essentially a l l of the perforations In Es-Ka-Nel-E-Wood No. 1 

must be i n the o i l zone. Therefore I think certainly i n t h i s arei 

here we would expect that the gas-oil contacts i n the two zones 

must be s l i g h t l y different. 

I might add, i n talking about these gas-oil ratios, that 
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p r a c t i c a l l y a l l of them are po t e n t i a l tests or completion t e s t s 

on the wells. After short periods of s i g n i f i c a n t f l u i d withdrawal 

I think the gas-oil r a t i o s could change considerably. 

Q They would change to a higher rat e , would they not, i n 

your opinion? 

A Certainly I think i n t h i s gas cap area. Yes. We had the 

Texas Company No. 1 Navajo also, and then the No. 1 Harvey which 

was a dry hole. We attempted with our other cross section to 

apply these same gas-oil contacts to the wells that we have i n t h i 

cross section. 

I might add that we did have core data on the Anderson-Pritch 

or Sun Oil's No. 1 H Begays Sun O i l Heirs of Ko-Sa No. 2, the 

Heirs of Ko-Sa No. 1, the Sun O i l No. Heirs of Ka-Na-Pah and No. 1 

and No. 2. 

Using the same gas-oil contacts which were a plus 1550 i n 

the f i r s t zone, and I believe plus 1530 i n the second, we used t h i 

same data to apply to t h i s cross section. This was a gas we l l i n 

the second zone perforated only i n the second zone. Magnolia's 

No. 1 Ken-Nu-To had a gas-oil r a t i o I believe of about 11,550 

cubic feet per b a r r e l . I t produced 45 barrels of o i l on a 1664 

inch choke. We found that to explain a low gas-oil r a t i o of, and 

by low I mean approximately a thousand to one i n Sun Oil's No. 1 

Heirs of Ko-Sa, that we had to t i l t the gas cap approximately ten 
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I t could be that with more production we would find a higher 

gas-oil ra t i o i n t h i s well. Then as we go on down structure, we 

have ratios of a thousand or less, and then we do have included t h ^ 

No, 1 Platero which was discussed t h i s morning, and we also inde­

pendently put a l i t t l e gas cap i n this area independently, I would 

say, of Sunrayfs approach to the gas that i s found down structure 

i n the second zone, and the f i r s t zone, or rather the second zone 

which i s the producing zone i n the Platero No, 1 i s found at 

plus 1510, while the second zone i n Sun Oil's No, 2 Heirs of Ka-Na4Pah 

is down at a plus 1500, In other words, i t i s higher structurally 

Q You then agree with the conclusions that were expressed 

concerning that well t h i s morning? 

A Yes, s i r , I do. 

Q One other question on two exhibits. Those two cross sec­

tions, I believe, are constructed to scale both horizontally and 

ve r t i c a l l y , are they not? A Yes, s i r , they are. 

Q Now, Mr. Gaines, you recommend to the Commission 80 acre 

proration units? A Yes, s i r . 

Q Did you evaluate t h i s reservoir from an economic standpoin 

A Yes, s i r , I did. 

Q Is i t your opinion, without going into detail very much, 

the record i s f u l l , that 40 acre units i n a major portion of thi s 

reservoir would be uneconomical? A Yes, s i r . 

Q They would not produce enough o i l for d r i l l i n g and 
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operating the well to d epl et ion?. I Xes, s i r . 

Q In making such calculations, and the calculations i n th. 

previous testimony are on the same basis, you were assuming a de­

pletion of the wells based upon an allowable at least i n l i n e with 

other allowables i n the State of New Mexico? 

A Ttfe used a ten year l i f e for 40 acre spacing, which I think 

would be a reasonable l i f e with the allowables i n southeasterr. 

New Mexico. 

Q I f that allowable i n northwestern New Mexico, and particu­

l a r l y i n t h i s pool, remains substantially lower than i n southeastern 

New Mexico as i t presently i s , that would extend the l i f e of tihe 

wells? A Yes. 

Q I t would also substantially increase the operating co^ts? 

A Yes, s i r . 

Q I t would make wells that might now seem economic, uneCononH 

ical? A Yes, s i r . 

Q You recommended 80 acre proration units, i s i t your opinion 

that one well w i l l economically and e f f i c i e n t l y drain the recqveraqle 

o i l from under an area i n excess of 80 acres i n the o i l portion of 

thi s reservoir? 

A From the data that we have worked with and the data that we 

have had the opportunity to look at that other people have worked 

with, I do. 

Q Without repeating the testimony to any extent. I gather 
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then that you feel that the permeabilities i n t h i s pool are 

sufficient to allow drainage i n excess of 80 acres i n the o i l zone 

A Yes, s i r , 

Q And i t i s your opinion that the interference test and the 

information i n the test that has been given here before conclusive 

l y proves that? A Yes, s i r , 

Q Is i t your opinion that one well w i l l economically and 

e f f i c i e n t l y drain i n excess of 320 acres i n the gas cap area? 

A Yes, s i r . 

Q I t i s the basis of your recommendation of assigning a 

maximum of four proration units to a gas well? 

A Yes, s i r , and also on the basis that a lesser spacing woul 

be very uneconomical and i n fact 320 acres would be a s l i g h t l y les 

than break even proposition to the gas wells located i n that area. 

Q Do you feel that the method of controlling t h i s f i e l d and 

setting up proration units that you have recommended to the Com­

mission w i l l result i n the greatest ultimate recovery of hydrocarb 

from the entire pool? 

A Yes, s i r , I certainly think there i s that p o s s i b i l i t y , 

Q Now, Mr. Gaines, without leaving any inference that you fe 

that one well on 80 w i l l produce more o i l than two wells ? would, i s 

i t nevertheless your opinion that the 80 acre spacing w i l l actuall 

produce more o i l from t h i s pool than 40 acre would? 

A I f we make certain assumptions. 
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Q And that assumption would be that the f r i n g e areas should 

not be and would not be developed on 40 acres? 

A Together with the assumptions and data that has been pre­

viously presented to the Commission. 

Q Insofar as each area of t h i s pool could not be economical!^ 

developed on 40 acres, the o i l underlying that land would not be 

productive except by drainage i n t o the center of the pool? 

A Yes, s i r . 

Q I n your study of t h i s reservoir, have you found leases tha|t 

i n your opinion could not be economically developed on 40 acres? 

A Yes, s i r . 

Q Does S i n c l a i r own one? A Yes, s i r . 

Q Would you recommend to your management that they d r i l l 40 

acre wells on that lease i f the Commission orders 40 acres? 

A No, s i r , I would not recommend they d r i l l wells on that lekse, 

Q I t would be to the economic advantage of S i n c l a i r to abandpn 

the lease rather than d r i l l 40 acre wells on i t ? 

A That would be my recommendation. 

Q I assume that you f e e l that i n order to prevent waste and 

protect corr e l a t i v e r i g h t s of the parties to the greatest extent 

possible, 80 acre proration units should be established f o r the 

Bisti-Lower Gallup Pool? 

A Yes, s i r . 

Q Do you f e e l that unnecessary wells would be d r i l l e d i f such 
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a program i s not; adopted by the Commission? 

A Yes, s i r . 

MR. McGOWAN: I believe that's a l l . 

MR. PORTER: Anyone have a question of Mr. Gaines? 

MR. SETH: I have a few questions. 

MR. PORTER: Mr. Seth. 

CROSS EXAMINATION 

By MR. SETH: 

Q I f I understand your testimony, Mr. Gaines, the issue here 

i s i f the Commission continues with the 40 acre spacing, you'll 

either have to d r i l l that lease up on 40 acre tracts or abandon 

i t , i s that right? 

A That i s not the issue with us, no, s i r . 

Q I mean i s that what you think you are faced with? Is that 

your choice? 

A I f we are talking about one lease. I think i t i s broader 

than one lease, but there w i l l be leases that we feel would be 

uneconomical to d r i l l . 

Q Let's take the one lease that you spoke of. You feel 

that i f they continue the 40 acre spacing, that you'll either have 

to d r i l l i t up or abandon i t * i s that correct? 

A That i s correct. 

MR. SETH: That's a l l . 

MR. PORTERi Mr„ Malone„ 
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By ME. MALUNE; 

Q Mr. Gaines, as I understood your study was limited entirely 

to the area east of the range l i n e , which i s depicted on your Exhi­

b i t 10-R? 

A Yes, s i r , i t was, other than reviewing, also the results of 

other people's studies, also. 

Q Was your study also limited entirely to the two sand members 

that are shown on the two cross sections which you have introduced? 

A Essentially, we looked at some 30, 31 or 32 wells i n t h i s 

area. We found cases where we would have as much as two or three 

feet of microlog separation below that. 

Q And that was perforated i n a number of those wells, was i t 

not? 

A There was a very few of the wells that i t was perforated 

ino In fact, I think they were i n Township 25 North, 11 Westp there 

were four wells which were perforated i n zones other than the f i r s : 

and second zone. 

Q Did you make any study of that sand member? 

A Not independently, no, s i r . 

Q So i t s existence i s not taken into consideration i n the 

recommendations that you made to the Commission? 

A Other than we feel i t w i l l contain very small reserves. 

Q You feel that i t can be disregarded and you have disregard-

ed i t ? A Yes, s i r . ' 
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 



102 
MR. MALONE: That's a l l . 

MR. DUTTON: Granville Dutton, Sun Oil i n Dallas. 

MR. PORTER: Mr. Dutton. 

By MR. DUTTON: 

Q I have heard two references to I believe i t ' s Shell Carson 

5. Am I correct i n understanding that t h i s well was represented 

at the last hearing as being an o i l well? 

A I believe that's the conclusion that I drew from reading 

the testimony. 

Q And i t i s your testimony now, and I believe i f I under­

stood Mr. Brinkley this morning, that the well has produced only 

33 barrels of oil? 

A No, s i r , I believe i t has recovered, I believe he used 

80,000 gallons as a fract treatment, and i t has yet not recovered 

the 80,000 gallons of o i l . 

Q Is i t your testimony now that i n your opinion t h i s well 

i s a gas well? 

A No, s i r , we do not have any data as to whether that well 

tested a gas well or whether i t didn't. 

Q Well s i t i s your testimony that a gas cap does currently 

exist i n the southeastern portion of the Bisti-Lower Gallup Oil 

Pool? 

A Yes, s i r , I think very d e f i n i t e l y . 

Q Yni! t . f t s t i f i A d t h a t yrni have made an economic e v a l u a t i o n 
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or tne leased portions or this field? 

A Yes, s i r . 

Q. In so doing did you arrive at an average figure for a cost 

of a well i n this area? A Yes, s i r , we did, 

Q Would you give us that figure? 

A The average figure for an o i l well, including the averaging 

out, the lease equipment and the a r t i f i c i a l l i f t equipment^ we used 

a figure of $70P000. For the well i t s e l f we had a figure of $54,800. 

Q Mr. Gaines j, would i t be your opinion that i t would be 

economically feasible to d r i l l a $54P800 development well i f the 

reasonable expectation was to receive a producing allowable of only 

ten barrels per day? 

A Certainly not. 

MR. DUTTON: Thank you. 

MR. PORTER: Mr. Nutter. 

By MR. NUTTER: 

Q Mr. Gaines, i n making your study of this pool, did you 

attempt to determine how much of the o i l was i n the various i n ­

dependent pays that comprised the Gallup formation? 

A No, s i r . We did not s p l i t them up by zones. However, 

i t would be purely an estimate on my part. I would say that probably 

i n excess of 95% would be i n the f i r s t and second zones i n the 

areas that we have looked at. 

Q I n t - h e g ? ^-W^ rna- in 7 f n n g g t h a t , y n n h a v f t s h o w n n a ? 
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A Yes, s i r . 

Q Mr. Gaines, i n d r i l l i n g a pool up on 80 acre spacing, on a 

northeast-southwest basis i n each 160 acres or northwest-southeast, 

does i t not follow that the wells would of necessity, to be on a 

perfectly uniform pattern, have to be 660, 1980 locations? 

A Yes, s i r . To be perfect. 

Q And i f a pool i s d r i l l e d up on 40 acre spacing with com­

pletely uniform spacing throughout the pool, i t follows that the 

locations must of necessity be 660, 660 locations, i s that correct? 

A W e l l , I believe i t would be 1320, i f they were i n the 

center of the 40. 

Q I mean 660, 660 out of each 40 acre t r a c t i n the center of 

each 40. A Yes, s i r . 

Q I f you d r i l l wells on ten acre spacing, the normal spacing 

pattern would be 330 feet out of each ten acre tract i n order to 

be i n the center, would i t not? A That i s correct. 

Q How many wells does Sinclair have i n this area that you 

have depicted i n your exhibit? 

A We have a half interest i n nine wells that are completed, 

and I believe at the present time there are two d r i l l i n g . 

Q How many of those wells have been located i n such a manner 

that the minimum distance from the lease l i n e , or minimum distance 

from the 40 acre tract i n which the wells are located, i s at least 

660 foot? •—— 
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A I t would be an estimate on my part since I don't thi n k 

r i g h t here I have the exact loca t i o n of the i n d i v i d u a l wells. 

Q These wells are located on your map with respect to the ac 

distance from the l i n e s , aren't they? 

A That's correcto 

Q The Platero No. 1, how f a r does i t appear to be from the 

section line? 

A I would guess that to be a 330 lo c a t i o n . 

Q S i n c l a i r Sunray's Es-Ka-Nel-E-Wood No. 2 i s what type 

of location? 

A Could I correct myself on that l e s t statement there, i t wo 

be, do you want the distance to the closest lease line? 

A That's r i g h t . 

A Then i t would be, i t appears to be approximately 330 0 

Q How about S i n c l a i r Sunray Es-Ka-Nel-E-Wood No. 2 i n 

Section 22 there? 

A I t looks l i k e i t i s 660. 

Q I t i s a 660, 660 location? 

A Yes, s i r , No. 2 i s also. 

Q The No. 1 and No. 2 on that lease? 

A Yes. 

Q How about up here, Sunray S i n c l a i r A-Se-Des-Pah? 

A Yes, that was the Bittony NEZ and that would be 660 also, 

I believe. 
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Ci How about Sinclair sunray*s, aoout urns wen over nere 

i n Section 24? 

A I believe that i s a 330 location. 

Q Sinclair's Margalita No. 1 i s a 660, isn't i t ? 

A Yes, s i r . 

Q How about down here i n Section 25, the Es-Ka-By-E No. 2? 

A Well, that looks l i k e i t could be between 330 and 660 from 

my plat here. 

Q I t doesn't appear to be a 660? 

A No, i t appears to be between 330 and 660. 

Q How about the Kas-Na-Des-Pah i n Section 25? 

A That appears to be 330 from the north l i n e . 

Q How about i n Section 30, SDX 9 Eton No. 2? 

A The No. 2 appears to be 330 from the north l i n e of the leas 

The No. 1 appears to be 660 from the east l i n e and greater distance 

from the south l i n e . 

Q So that probably would be close to 330 from the north l i n e 

of that t r a c t , would i t not? 

A The No. 2 would, the No. 1 ~ 

Q (Interrupting) The No. 1 from the 40 acre tract? 

A From the 40 acre t r a c t , yes,, s i r . 

Q Is there any significance i n th i s location of these wells., 

Mr. Gaines? I count six wells that are 330 locations from the 40 

acre tracts and four wells that are 660. Is there any significance 

i e . 
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i n the location of those wells? 

A I think there might be one significance i n the area i n that 

high-gas-oil ratios have been experienced down i n this area and 

i t ' s recognized that there i s a gas cap here, and I think certainly 

that any operator would t r y to stay away from the gas cap. 

Q In a f i e l d where i t becomes necessary to d r i l l more than 

half the wells on 330 locations, i s that any reflection on the 

a b i l i t y of the wells to produce an 80 acre tract? 

A I don't think i t i s c As to the reason for i t becoming 

necessary to d r i l l on 330 from the edge of 40 acre tracts, i t cer­

ta i n l y would have some bearing upon the drainage. However, i n the 

core analysis that we did examine i n this area, we found very good 

permeabilities i n the f i r s t and second zone, I think certainly I 

would concur with the opinion that one well could drain i n excess 

of 80 acres. 

Q In other words, the location on 330 feet from a li n e was 

not necessitated by any lack of permeability whatsoever? 

A Having part interest i n t h i s property, the recommendations 

for d r i l l i n g are submitted to Sinclair and approved by us. As to 

the exact reasons, we don't know5 we do approve them i f we agree 

with them. 

MR. NUTTER: Thank you. 

MR. PORTER: Mr. Cooley. 

By MRn COOLEY: 
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Q Mr. Gaines, I believe you stated that you f e l t that some­

thing i n excess of 95% of the reserves i n the Bisti-Lower Gallup 

Oil Pool are i n the f i r s t two zones? 

A Yes, s i r , based upon the area that we have looked at here* 

Q And then l i m i t i n g yourself to the area that you have studi< 

to what degree are these f i r s t two zones coextensive through t h i s 

area? A The f i r s t two zones? 

Q Yes. 

A I think that you can trace them completely through the arec 

as indicated by the two cross sections we have there,until you do 

get out on the flanks of the f i e l d , and then i t appears that i n 

this area, as you get to the north edge of the f i e l d , that the f i r s t 

zone shales Out before the second zone does. To the south i t ap­

pears that the f i r s t zone, the second zone possibly shales out a 

l i t t l e before the f i r s t does. 

Q Could you give a rough estimate i n percentage as to what 

percent of this area you feel these two zones are coextensive, 

75% or better or 50% or better? 

A Well, what we would have to do to come up with that volume 

I think i s to plot the l i m i t s of where the zones would shale out 

along the flanks of the f i e l d and then perimeter that area under 

that and apply i t to the number of feet that we would think would 

be an average. 

I think when we talk about t o t a l reservoir volume, that we are 
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speaking about, probably a significant percent due to the perimete 

of the f i e l d . Assuming that these conditions do exist a l l the way 

around the f i e l d , I think that there i s a po s s i b i l i t y that i t woul 

be a significant volume, 

Q A significant area over which they are not coextensive? 

A By coextensive — 

Q (Interrupting) One well d r i l l e d at any given point would 

not penetrate both zones? 

A Yes, s i r , I think i t would be a significant area because 

of the perimeter of t h i s f i e l d , I think you are looking at quite 

an area i f you just drew a cir c l e around the f i e l d i f i t were only 

one location wide, 

Q Of course, this perimeter, I believe, as a l l the testimony 

indicates, a l l the way around are the poorer locations? 

A Yes, s i r , 

Q Mr, Gaines, I am not sure I understand a l l of your recom­

mendations concerning the proration of the gas wells completed wit 

in the gas cap i n the B i s t i , Would these wells be assigned 320 

acres as a standard unit, I believe you testified you are up to four 

proration units? A Yes, s i r , 

Q Would a standard p would there be such a thing as a standar< 

unit and would that unit be 320 acres? 

A No, s i r , I believe that would be the maximum unit size, 

Q What would determine whether a 160 or 320 or any figure 

? • 
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would be assigned to a given well? 

A I think i t would be determined by the area that would be 

productive of gas, and by that I do mean gas cap gas. 

Q Would this area dedicated to a gas well, would i t be the 

poss i b i l i t y under your proposed plan of dedicating certain of that 

acreage to an o i l well also? A No, s i r . 

Q There would be no simultaneous, i t would either be dedicat 

to a gas well or o i l well? A Yes, s i r . 

Q Did you include a volumetric withdrawal computation into 

this? 

A I mentioned one. 

Q I thought you just mentioned, and i n passing I wondered i f 

you would expand on that just a l i t t l e . 

A Well, there are several ways that you could approach i t , i 

would be a matter of how exact you wanted to get, and of course, 

the more exact that you get I think the more data that i t would re 

quire to regulate these gas allowables. The simplest would be to 

apply the solution, the l i m i t i n g gas-oil ratio for o i l wells, time 

the number of 80 acre units assigned to a gas well to come up with 

a l i m i t i n g gas volume. 

Q I f an 80 acre o i l well got X, the amount of gas that an 80 

acre unit could produce along with i t s o i l would be X? 

A That's correct. 

Q Then a 320 would produce 4X? 
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A That i s correct, that would be the simplest and then you 

could go to more or other formulas that would be more complicated ; 

require bottom hole pressure data i n that. 

Q Do you think there i s a danger i n the po s s i b i l i t y that gas 

might be withdrawn from this gas cap at higher rates than the cor­

responding o i l production and cause a wetting of sands? 

A I f i t isn't regulated I do. 

Q But would this gas-oil ratio type of formula be any insurai 

whatsoever against that sort of occurrence? Your system would seei 

to give everyone a f a i r share of reservoir energy. 

A Yes, s i r . 

Q But would i t prevent the wetting of sands? 

A I t has been my experience that i f a gas cap i s produced, 

or i f high gas-oil ra t i o wells themselves were causing some wetting 

of the gas sand by o i l , and likewise the gas w i l l move down structi 

and you w i l l have o i l wells going to high gas-oil r a t i o wells. 

About the only way that i f you are going to produce from t h i s area 

of high gas saturation that you can prevent some wetting would be 

from some type of secondary recovery, gas cap injection to hold 

that injection above the pressures that would exist i n the o i l 

section. 

Q I don't believe I understand you. You would advocate the 

injection of gas and the production of gas i n the same area? 

A I am not advocating. 
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Q Is that the essence or what you just stated'/ 

A I think there w i l l be some wetting of the gas cap sand by 

o i l , i f wells i n the area of high gas saturation are produced. 

Q Theoretically i t i s possible to produce them at a balanced 

state, i s i t not, where there would be no wetting i f you can 

determine what that rate would be? 

A Theoretically i t i s ; practically, i t i s very hard to do. 

Q And to be on the safe side, you could underproduce the gas 

and be assured of avoiding the wetting of sands? 

A Well, of course, I don't think that you would necessarily 

be giving the people i n the gas cap area — 

Q (Interrupting) I mean discounting the possible violation 

of correlative rights. 

A Yes, s i r , i t would improve,a gas expansion drive would 

certainly give you a higher recovery. 

Q Mr. Gaines, I believe you said that you had certain leases 

that Sinclair has certain leases, which you would advise your com­

pany not to develop i n the event th i s Commission decides upon 4-0 

acre spacing for the Bisti? A Yes, s i r . 

Q Do you likewise have some leases that you would advise 

them not to develop on 80? A Yes, s i r . 

Q Now, can you t e l l me what the difference is? 

A Yes, s i r . 

Q I mean i n terms of percentage or numbersf how much of the 
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pool are we talking about that wouldn't gel developed a l a l l i f 

we go to 40 as compared to 80, obviously some of i t wouldn't warrar 

development at any type of spacing? 

A Yes, s i r . Well, for instance, le t ' s take one lease where 

we happen, well, l e t ' s just take the northeast quarter of Section 

23, the Bittony NEZ lease there. One well had 16 feet of pay i n i t 

This well that was over i n the northwest quarter of Section 24 had 

six feet of pay i n i t . I don't think that we would be too pessimis 

to say that the average pay over that 160 acre t r a c t , that quarter 

section, would not exceed ten feet„ 

We did have control by the dry hole up i n the southeast quarte 

of Section 14 on 80 acre spacing, you could d r i l l a well that 

probably the well i t s e l f would never pay out, i t mighty you would 

be taking a risk on that, but at least i f you average up the volume 

of recoverable o i l that you could estimate under that t r a c t with tw 

wells I think we could make a reasonable p r o f i t . I f we d r i l l four 

wells, I don't think that we would recover our d r i l l i n g costs. 

Q Now, would you advise your company to d r i l l a well anywhere 

i n the north half of the northeast quarter of Section 23? 

A Section 23? 

Q I t i s the same area that we have been talking about, could 

you d r i l l a well i n the north half of that section at a l l under 

either type spacing? 

A Well, I believe, are you speaking of the north half of the 
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southeast? 

Q The north half of the northeast quarter of the section. 

You have one well i n the southwest quarter of the northeast quarter? 

A Well, that i s the tract that I was speaking of. 

Q Yes. Now, would you advise your company to d r i l l a well 

in the north half of that northeast quarter of Section 23? 

A Yes, s i r , I would advise them to d r i l l a well there i f 80 

acre proration units were established for the f i e l d . 

Q How about the north half of the northwest quarter of 

Section 23, moving on to the east? 

A No, s i r , I would not on 80 or 40 acre spacing. 

Q Now, would you d r i l l a well i n the southeast quarter of tho 

northwest quarter of Section 24? An immediate offset to your, I 

guess that's a d r i l l i n g well, isn't i t , i n the southwest quarter 

of the northwest quarter? 

A Yes, s i r . You did say the southeast quarter of the northeast 

quarter? 
Q Yes, i t would be an immediate east offset. 

A No, s i r , I wouldn't recommend a location to be d r i l l e d there. 

Q Then there wouldn't be too much difference as to the un-

dr i l l a b l e leases as far as Sinclair i s concerned, whether 40 or 80 

go- into effect? 

A In one instance there was and i n the other one there wasn't 

a difference. 
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Q I missed the one~where you were going to d r i l l , that i s 

the northeast quarter of 23? A Yes, s i r . 

Q You would d r i l l i t i n the northeast quarter of the northeai>t 

quarter? 

A Yes, s i r , i f we knew that we were going to be committed to 

two wells for that quarter section, I think we could j u s t i f y d r i l l ­

ing a well there. 

Q Couldn't you expect a great deal more recovery d r i l l i n g a 

well i n the southeast quarter of the northeast quarter? 

A From that particular well, yes, s i r , comparing the two 

wells I think you would expect a greater recovery. 

Q The point I'm trying to make here, Mr. Gaines, i s that 

i t seems to me i n a practical operation that a l l of these fringe 

wells would be d r i l l e d as near the better part of the f i e l d as 

you can and dedicate the acreage on out i n the poorer sections 

away from the trend to the west unless a complete s t r i c t type of 

spacing i s enforced there. You could expect, as I believe you 

t e s t i f i e d , considerably more recovery i f you d r i l l e d your second 

well i n the northeast quarter of 23 i n the southeast quarter of ths 

northeast quarter rather than the northeast quarter of the northeast 

quarter. 

A That i s considering only the comparison of the two wells 

that we are considering there. 

Q What you can expect by comparison, i t would be a better weLl? 
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A ¥es. 

Q You would have every expectation i t would be a better well 

A Yes, s i r . 

MR. COOLEY: That's a l l the questions I have. Thank you. 

MR. PORTER: Anyone else have a question? 

MR. McGOWAN: I would l i k e to ask a few on re-direct 

examination. 

RE-DIRECT EXAMINATION 

By MR. McGOWAN: 

Q In discussing the two well locations with Mr. Cooley i n 

the northeast quarter of 23, you stated that a well on the south 4 

acres would be a better well than a well on the north? 

A That i s correct. 

Q Would you expect to recover any more o i l from under that 1 

A I would think that the recoverable o i l from beneath the 

160 would be less than i t would be, would be less i f both wells 

were d r i l l e d i n the 80 to the south than i f one well was d r i l l e d 

i n the south half of the northeast quarter and the other well were 

d r i l l e d i n the north half of the northeast quarter, yes, s i r . 

Q In evaluating the lease, you are looking at . how you can ge 

the most o i l out of i t with the least number of wells? 

A That i s correct. 

Q When you talk about recommending wells or well locations t 

your management, you are talking about i t from the purely economic 

? 
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standpoint as calculated by you as an engineer? "'. In other 

words, w i l l i t make a p r o f i t or not? 

A Yes, s i r . 

Q Now, then, looking at the fringe areas again, obviously 

some of i t , whatever portion i t might be, would be developed on 

80 that could not be developed on 40 from an economic standpoint, 

i s that correct? 

A I think that i s correct. 

Q Would you not also be j u s t i f i e d i n taking a gamble i f you 

could hope to get a l l the o i l out from under 80 acres on a well that 

you wouldn't be j u s t i f i e d i n taking i f you had i t restricted to 

40 acres? 

A Yes, s i r , I think you would. 

Q So what might not be a worthwhile gamble on 40 would be on 

80? A Yes, s i r . 

Q Now, i n talking about the wells that Sunray and Sinclair 

have d r i l l e d that they j o i n t l y own, a l l of those wells were at leas'; 

330 feet from the lease lines, were they not? 

A Yes, s i r . 

Q That i s what i s presently and at that time were the require­

ments of the Commission? A Yes, s i r . 

Q I believe you stated that at least one of the reasons for 

so locating them was to avoid the gas cap area? 

A I would imagine that that was one reason„ 
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Q That i s good conservation practice, i s i t not? 

A Yes, s i r . 

Q Had the rules that you have advocated here today been i n 

effect allowing us to attribute additional acreage to a gas well, 

i t would not have been so important to do so, would i t ? 

A No, i t wouldn't. Assuming that the gas cap were being pro­

duced, however, there i s very l i t t l e gas being taken from the gas 

cap. 

Now, just high ratio wells are the only ones that are pro­

ducing the gas. 

Q As to your recommendation for proration units i n particulai 

attention to the gas cap area, as I understood your recommendation, 

i t was that the Commission establish 80 acre proration units for t l 

entire Bisti-Lower Gallup Pool? A Yes, s i r . 

Q And that where a well produced at a gas-oil ratio of highei 

than 15,000 to 1, i t be classified as a gas well? 

A Yes, s i r . 

Q And that to such gas well there may be attributed up to 

four proration units, assuming those units were underlain by gas 

for allowable purposes? A Yes. 

Q And that the allowable for the gas well would be calculatec 

on the volumetric formula with a 2,000 to 1 l i m i t gas-oil ratio? 

A That i s correct. 

Q These three exhibits were prepared by you or under your 
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supervision, were they not? A Yes, sir© 

Q To reemphasize, the two cross sections are to scale both 

v e r t i c a l l y and horizontally? A Yes, s i r , they are. 

Q So they show the true dip and variation within the reser­

voir i t s e l f ? 

A Yes, s i r , the horizontal and ve r t i c a l scales are d i f f e r e n t 

however they are scaled. They are both to scale, both horizontal-} 

and v e r t i c a l l y . 

MR. McGOWAN: I offer these three exhibits i n evidence. 

MR. PORTER: Without objection to the admission of the 

three exhibits, they w i l l be admitted. 

MR. McGOWAN: That's a l l . 

MR. PORTER: Does anyone else have a question? 

MR. SETH: I have a question that was brought up by reasor 

of the re-direct examination. 

RE-CROSS EXAMINATION 

By MR. SETH: 

Q I don't follow you, Mr. Gaines, on the reason why you woulc 

get more o i l out of the northeast quarter of Section 23 by a well 

located i n the northeast of the northeast? 

A Yes. 

Q Why do you say that, i f you would maintain at the same time 

that one well w i l l drain 80 acres? 

A Wfill t T maintain t h a t as you get t o the f l a n k s , towards the 
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flanks oi' t h i s structure, you are going to get i n t o t i g h t sand and 

that c e r t a i n l y as you get into lower permeabilities your drainage 

radius i s going to become less, and with two wells located on the 

south h a l f of t h i s 160 acre t r a c t , your drainage radius would be 

considerably greater than i t would be on $0 acre spacing ac t u a l l y 

to drain the whole 160 acre t r a c t 0 

Q Your drainage area f o r your northernmost well would be less 

than the southern w e l l , i s that right? You say they are i n t i g h t e r 

sands? 

A Yes, s i r , i t would. I t would have less drainage radius. 

Q But you f e e l i t would be a better well because i t would 

have more acreage, i s that right? Does that improve the w e l l , Mr. 

Gaines, to have more acreage? 

A I said the recovery. 

Q Assigned to i t . 

A I believe I stated that the recovery from that 160 acre 

t r a c t , and that i s disregarding any drainage i n t o that t r a c t , any 

drainage s i t u a t i o n that might occur, but the recovery would be 

greater with the locat i o n of a w e l l i n the northeast quarter of the 

northeast quarter. 

Q Well, assuming, as you apparently did, that would be a 

mediocre w e l l — A Yes, s i r . 

Q — you don Tt t e s t i f y i t becomes any better because i t i s on an 

SO acre then on 40, or that i t i s more p r o f i t a b l e on 80 than 40? 
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A" I t e s t i f i e d thaT~a recovery would be greater i f two wells, 

only two wells were d r i l l e d on the south half of the quarter secticjn, 

Q You would s t i l l , although i t i s i n an obviously poor area, 

you would s t i l l attribute 80 acres to thi s well, i s that right? 

You would assign 80 acres to i t ? A Yes, s i r . 

MR. SETH: That's a l l . 

RE-DIRECT EXAMINATION 

By MR. McGOWAN: 

Q Mr. Gaines, I think i t ' s obvious that the assigning of mor^ 

acres to a well w i l l not make i t any better well? 

A No, s i r , i t w i l l not. 

Q I f through one well you are allowed to recover the o i l 

out from 80 acres, i t i s going to be more economical than i f you 

can only recover the o i l out from under i t under 40 acres, would i ^ 

not? A That i s correct. 

MR. PORTER: Mr. Cooley. 

RE-CROSS EXAMINATION 

By MR. COOLEY: 

Q I'm confused, Mr. Gaines, I believe i n answer to my question 

awhile ago you said a well d r i l l e d i n the southeast quarter of the 

northeast quarter would be a better well than one d r i l l e d i n the 

northeast, northeast quarter? 

A Yes, s i r P i f you put the well on the pump or started pro-

ducing i t , i t would be a higher capacity well, then certainly, 
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assuming that something unusual doesn't occur, Uhan your well i n 

the northeast quarter would, 

Q Is the reason that your t o t a l production from the two wells 

would be, I think you t e s t i f i e d that the t o t a l production from the 

two wells i f they were located both i n the south half of the north­

east quarter, would be less than the t o t a l production from the two 

wells i f one i s located i n the northeast quarter of the northeast 

quarter, i s that your testimony? I f one well i s located i n the 

northeast of the northeast quarter, w i l l the combined production oi 

the existing well and t h i s new well we are talking about, northeast 

quarter of the northeast quarter be greater than the combined pro­

duction from the two wells located i n the south half of the north­

east quarter? 

A Yes, s i r , i t should be. We are not talking about rates. 

We are talking about ultimate recovery. 

Q When I said better well, I was really referring to ultimate 

recovery. I possibly should have qualified my question. 

A The ultimate recovery of the 160 acre tract should be great 

i f one well were located i n the southwest quarter of the northeast 

quarter, another well located i n the northeast quarter of the no r t i 

east quarter, than i t would be i f one well were located i n the sout 

west quarter of the northeast quarter and the other well i n the 

southeast quarter of the northeast quarter. 

Q Is the reason for that that your well i n the southeast 
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quarter of the northeast quarter w i l l i n t e r ! e r e or w i l l drain some 

o i l that the w e l l i n the southwest, northeast quarter would not 

have drained? 

A Would not have drained you mean? 

Q Would the well i n the southeast quarter of the northeast 

quarter cut down the production that you could expect from the 

wel l i n the southwest quarter of the northeast quarter? 

A No. 

Q I t wouldn Tt, I don't understand t h a t . 

RE-DIRECT EXAMINATION 

By MR. McGOWAN: 

Q I f you d r i l l e d two wells on the extreme southern edge of 

the 160, they would produce more o i l than two wells d r i l l e d anywhe 

else on the 160, disregarding where the o i l might come from,, i s 

that correct? A That i s correct. 

Q I f you are attempting to recover the o i l i n place from und 

that 160 acres, then a w e l l i n the southwest 40 acres and the 

northeast 40 acres would come more nearly doing i t ? 

A That i s correct. 

RE-CROSS EXAMINATION 

Ey MR. COOLEI: 

Q Did you mean anybody kicking back any o i l that came from b 

well bore because i t came from anybody else? 

MR. VERITY:' I take exception to t h a t . We are t r y i n g to 

re 

er 
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establish a I'ormula that w i l l establish the greatest ultimate 

recovery from that pool. 

A I t would recover possibly more, less uneconomically 0 

MRo NUTTER: I t i s a matter of economics? 

A Yes, s i r . 

MR. NUTTER: I think that four wells would probably drain 

more o i l i n that quarter section. However, we must take the 

matter of the economics of the th i n g i n t o consideration. 

MR. COOLEY: That concludes my questions. 

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

By MR. UTZ: 

Q Mr. Gaines, I believe you recommended a gas w e l l over 15 P0 

GOR and up to 320 acres be dedicated to a well? 

A Yes, s i r . 

Q Did you make any recommendation as to how the units would 

be dedicated to the well? I n other words, by hearing of the 

Commission or by ju s t purely a request of the operators as to 

whether you wanted to dedicate 80 or 320? 

MR. McGOWAN: I think that i s get t i n g i n t o a procedural 

question that our engineers should not attempt to answer. We f e e l 

thet i s a matter f o r the Commission's dis c r e t i o n as to whether the 

are going to have a hearing on each wel l or whether they want to d 

i t administratively. 

MR, UTZ: I w i l l ask him another question to s a t i s f y me. 

Q Do you thin k , Mr. Gaines, i t would be good practice to 

dedicate o i l acreage to a gas well? A No, s i r , I do not. 

Q Then the dedication of acrease to the gas well should be 

00 
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controlled quite closely? A Yes, s i r . 

Q Did you make any recommendation i n your fixed spacing as 

to what part of the 160 acres the wells should be d r i l l e d in? 

A No, s i r . 

Q Would you want to? 

A Yes, s i r . I think i t would be certainly to the best ad­

vantage i f each well were located i n diagonal 40*s within the 160 

acre t r a c t , i t wouldn't make an awful l o t of difference which way 

they ran. 

Q The pattern i s pretty well set up now, i s i t not? 

A Yes, s i r , I think so. 

Q And to follow that pattern would be i n accordance with 

your thinking? A I think so. 

Q And did you make any recommendation, Mr. Gaines, as to wha 

part of the 160 acres would be dedicated to each well, that is, the 

north-south, or east or west half? 

A I have given that some thought. I don't know that I'm pre 

pared to make a recommendation i n that respect. However, I think 

certainly one thing that should be considered i n the assigning of 

this acreage i s the condition, or better, I might say the compo­

si t i o n of the f i e l d , which i s rather a long, t h i n f i e l d as far as 

the length and breadth goes. Also the gas cap possibly should hav a 

some influence on that too. 

0. Do vou aecree that i t would not be sood practice to dedicat 
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dry acreage to an o i l well? A Yes, s i r . 

Q Then the f i e l d being more east and west than i t i s north 

and south, would you say that there would be less danger of that 

i f you dedicated the units to the south and north half? 

A I think that that would certainly be a point i n that dedi­

cation. 

Q But you wouldn't recommend i t ? 

A I think personally, I'm not speaking for my company, I can 

say personally that I would recommend i t . 

MR. UTZ: Thatts a l l . 

MR. PORTER: Anyone else have a question of Mr. Gaines? 

MR. McGOWAN: I might correct one statement for Mr. Gainej 

He was speaking for the company. 

MR. PORTER: Were you, Mr. Gaines? 

A Yes, s i r , I am. 

MR. PORTER: I believe this i s a l l the witnesses you have 

The witness may be excused. We'll take a f i f t e e n minute recess. 

(Witness excused.) 

MR. SULLIVAN: This i s just i n the matter of information. 

I don't think i t needs to go i n the record 0 

(Recess.) 

MR. PORTER: The meeting w i l l come to order, please. Mr. 

Sullivan, I believe you have one witness for B r i t i s h American. 

Would vou have the witness stand and be sworn? 

5, 
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(Witness sworn.) 

JOHN STEIN 

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. SULLIVAN: 

Q Would you state your name, please? 

A I am John Stein. 

Q Are you a petroleum engineer? 

A Yes, I am. 

Q Have you previously appeared before this Commission i n thifs 

cause? A Yes, I have. 

Q Was that at the hearing held on the application of Sunray 

Mid-Continent on September 18, 1957? 

A Yes, i t was. 

MR. SULLIVAN: May this man's qualifications be accepted 

as an expert witness? 

MR. PORTER: Yes. 

Q. Mr. Stein, since the hearing held i n this matter i n Septem 

ber, has the Bri t i s h American Producing Company conducted any test 

and studies to determine whether or not 80 acre spacing i s the 

proper spacing for the Bisti-Gallup Pool? 

A Yes, we have. 

Q W i l l y n n d e s n r i h a t h a n a t u r e n f t h o s e t e s t s anri y n n r 
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conclusions? A Xes, I w i l l . 

I have here on Exhibit No, 1 the results of some bottom-

hole pressure drawdown tests run by the B r i t i s h American Oil 

Company of two of our wells i n the Bisti-Gallup Field, namely the 

Douthit B No. 5, located i n the southwest of the northeast of 

Section 28, 26, I believe that i s 12, 26 North, 13 West, and on 

the Douthit B No. 8, which i s located i n the northeast of the 

southwest of Section 27, 26 North, 13 West. 

At the time we started these drawdown tests, a l l the wells ha 

been shut i n from seven to ten days prior to commencement of the 

drawdown tests. In particular, the Douthit B No, 5 had been shut 

i n ten and a half days prior to commencing the drawdown tests, the 

Douthit B-8 had been shut i n seven and a half days prior to the 

drawdown testo 

We then i n i t i a l l y took a bottomhole pressure on each of the 

wells, and approximately a day and a half l a t e r started producing 

the wells surrounding the Douthit B-5 and Douthit B-8 wells. Of 

course the Douthit 5 and 8 wells were l e f t shut i n during this tim 

and twice a day a pressure survey was taken on each of the wells. 

The results of these pressures are shown graphically on Exhib 

1. The Douthit B-5 commencement of the test, the bottomhole press' 

was 1078 PSI. Approximately a day, roughly two days later i t was 

1139s, a day later 1150, about four o'clock on the 12th, 1192, and 

i t reached a stable peak at midnight and was 1195, then dropped 
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rather rapidly, at noon the next day, i t was 1061, stayed f a i r l y 

stable u n t i l the next day and a half and then dropped to 1031 PSI 

on noon of December 15 at which time we ran out of tank room. 

The Douthit B-£> at the commencement of the test, the bottomhole 

pressure was 1036, then over two days i t had b u i l t up to 1193, and 

then started a gradual drop 1173, slight build up 1178, very sligh; 

drop 1177, a f a i r l y good drop to 1153, and then f a i r l y stable 

pressure at 1162 to the end of the test at which time we ran out 

of tank and were unable to produce the wells any longer. 

These drawdown tests, as I stated before, were conducted with 

these two wells shut i n and the other wells producing. 

Q Mr. Stein, have you indicated on this exhibit,this aerial 

exhibit on the right here, the wells to which you are referring i n 

the exhibit to which w e f l l refer as Brit i s h American No. 1. Have 

you indicated these wells on this aerial map? 

A Yes, I have a circle drawn around them. I also described 

them i n the testimony. 

Q Thank you. Proceed, please. 

A Now, as a result of these drawdown tests we can certainly 

see that interference exists between these wells, between the well$ 

shut down and producing wells, otherwise there would have been no 

pressure drawdown i n these two particular wells. That certainly 

indicates to me that one well can drain substantially more than 80 

acres. 
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~Q, i n your opinion, Hr. Stein, what i s the area, the demonstria-

t i v e area of interference as indicated by these tests that you ha^e 

just described? 

A Well, I would take the minimum area which would be between 

the nearest o f f s e t wells, these wells being about 1980 feet from the 

center of each of the shutdown wells, would calculate out something 

about 280 drainage as the minimum. 

Q What do you mean by minimum? 

A Of course, there are other wells out here producing, I 

can*t d e f i n i t e l y say that the drawdown was caused i n B-5, say, frofo 

B-13, i t was a combining of a l l the wells, but l e t ' s take the very 

minimum conditions which i s the d i r e c t o f f s e t t i n g of the wells. Tpiat 

would indicate 280 acres. 

Q Then the minimum area of demonstrable interference i s , 

as you have j u s t indicated, at least i n the immediate o f f s e t well? 

A That i s t r u e . Of course, the maximum could be t h i s large 

area here. 

Q, You need not volunteer t h a t . Let*s j u s t confine ourselves 

to the minimum that we have shown. Mr. Stein, you have across the 

top of the room a long series of cross sections. I n c i d e n t l y , l e t 

us re f e r to Mr. Stein's Exhibit there, the f i r s t one he used as 

B r i t i s h American Exhibit No. 1. I believe i t i s the f i r s t exhibit 

we have introduced i n t h i s cause. Let us r e f e r to your next exhibLt 

then as Exhibit No. 2. and w i l l vou describe to the Commission wha 
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I t I s , please? 

A Exhibit No. 2 i s a cross section of certain wells across 

the f i e l d that were cored or on which core analysis were available 

to me, and of course — 

Q (Int e r r u p t i n g ) At what time now, you say were available 

to you, when do you mean? 

A Well, during the time I was making t h i s study. 

Q, I s that since the hearing held i n September on t h i s matter 

A Yes, i t i s . 

Q Thank you. 

A This cross section was prepared to i l l u s t r a t e the continui 

of the sand clear across the f i e l d , and t h i s i s done by p l o t t i n g 

actual measured values of permeability from core analysis opposite 

each of these wells. I t extends from the B r i t i s h American Douthit 

11, which i s i n the northeast, northeast of 29 on across the f i e l d 

and ends up about at the extreme southern edge of the f i e l d i n the 

Lion No. 1 Atlas, I believe i t i s called. 

As you can see, we can trace permeability, measured permeabil 

through core analysis clear across t h i s reservoir on every w e l l 

that was cored, and at the f i r s t bench some measurable amount of p 

meability was found. To me t h i s indicates that the permeability 

d i s t r i b u t i o n across t h i s reservoir I s continuous. 

Q To anticipate a question which I'm certain Mr. Seth w i l l 

ask, these are a l l hung from some common marker and do not P on the 

7 

ty 

Lty, 

3r-

DEARNLEY - MEIER & ASSOCIATES 
INCORPORATED 

GENERAL LAW REPORTERS 
ALBUQUERQUE. NEW MEXICO 

3-6691 5-9546 



cores, and do not represent any t i l t or angle to the strata, do 

they? 

A No, these do not attempt to show structure, 

Q I do that i n the interest of time. 

A I t ' s an accepted method of determining or i l l u s t r a t i n g the 

continuity of sands across the reservoir, 

Q Were you present when Mr. Brinkley t e s t i f i e d this morning? 

A Yes, I was. 

Q Do you recall his Exhibit 8-R? 

A Yes, I do. 

Q Do you remember what the substance of that exhibit was, Mr 

Stein, what did i t represent? 

A I t represented that the pressures i n the v i c i n i t y of the 

p i l o t project had b u i l t up considerably and thereby indicated a 

maximum area of drainage, I believe, i n the neighborhood of 

1500 acres. 

Q Are you a member of the Engineering Committee which was 

formed to supervise and study the p i l o t injection program? 

A Yes, I am. 

Q Do you agree with the conclusions that Mr. Brinkley drew, 

based upon his Exhibit 8-R this morning? 

A Yes, I do agree with him. 

Q Do you recall generally, and would you so state i f you do 

recall what the conclusions were? Be as brief as possible, 
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A He concluded that tne gas injection nere naa caused tne 

pressures to build up i n a l l the wells i n the v i c i n i t y here and th 

a maximum drainage area around this particular injection well coul 

be i n the neighborhood of 1500 acres. 

Q And those are the conclusions with which you agree? 

A Yes, I agree. 

Q You t e s t i f i e d , I believe, at the earlier hearing, that you 

were i n concurrence with the recommendations made by Sunray Mid-

Continent i n support of t h e i r application for 80 acre spacing i n 

this f i e l d , i s that correct? A Yes, that i s correct. 

Q Have you changed your opinion with regard to that concur­

rence since the last hearing? A No, I have not. 

MR. SULLIVAN: That's a l l , Mr. Chairman. 

MR. PORTER: Anyone have a question of Mr. Stein? Mr. 

Cooley. 

CROSS EXAMINATION 

By MR. COOLEY: 

Q Mr. Stein, how many pounds pressure buildup did you get 

from shutin i n the two wells shown on your exhibit, what i s the 

number? A Exhibit No. 1. 

Q Exhibit No. 1. 

A Yes. Well, i t b u i l t during the time that the pressure 

survey was being conducted, pressure i n the No. B-5 well had b u i l t 

up from 1078 to a maximum of 1192, and then leveled o f f at 1195, 

at 
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l i y 5 was tne maximum. 

Q And what was i t , something over a hundred pounds, I 

didn't catch the figures. 

A Yes, from 1078 to 1195 would be 113 pounds. 

Q What did you get on your other well? 

A I t b u i l t up from 1036 to 1193 maximum. 

Q What i s the difference there? 

A About 167. 

Q Now, are these wells affected i n any manner, i n your 

opinion, by LPG injection project? 

A No, they would not be affected, I don't believe, they are 

too far away. 

Q I believe you stated you were present when Mr. Brinkley wa 

te s t i f y i n g this morning? A Yes. 

Q And i n response to my question, I had asked him whgh a wel!. 

was shut i n , what happened to the pressure on that well. 

A Yes. 

Q He said i t would stabilize. I asked him i f i t would build 

up and his answer was, I believe, i n the negative. Have you found 

that to be true i n your experiments i n t h i s field? 

A Well, i f a well has been produced for any length of time, 

of course i t has a bottomhole operating pressure which i s some­

what lower than the static pressure would be. Certainly when you 

shut that well i n that well w i l l t r y to reach i t s static pressure. 
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Q Then do you think — 

A (Interrupting) I t w i l l be something higher than the bottoi 

hole operating pressure, of course. 

• Q Do you think that there might be a pos s i b i l i t y that the 

shut i n of the wells around the LPG project might account for the 

appearance of the pressure buildup? 

A I do not, I don't think so i n that case. 

Q Why? 

A I t has been a long time since those wells were shut i n , oh, 

120 days at least, and any additional pressure they have gained haj 

been due to the pressure b u i l t up i n the p i l o t project. Perhaps 

i n the f i r s t three or four days that they were shut i n they probab! 

got some pressure buildup and reached a sta t i c , and then from then 

on any pressure that was added i n those wells had to come from the 

p i l o t injection project. 

MR. COOLEY: Thank you. 

MR. PORTER: Anyone else have a question of the witness? 

Mr. Malone. 

By MR. MALONE: 

Q Mr. Stein, referring to your cross section up there, did 

I understand you to say those were a l l based on core analyses? 

A Yes, s i r . 

Q Not electrical logs? 

A Nn, the electric logs were merelv put on there so we could 
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show the sands themselves. I t would be rather d i f f i c u l t to show 

sands i n relation to each other just from a permeability p r o f i l e . 

Q You had how many core analyses to work from? 

A Oh, I would have to count them across there. Well, there 

i s nineteen represented here. 

Q They extended the entire length of the Bisti-Lower Gallup 

Pool, did they? 

A Well, I would say f a i r l y well over the entire length, yes. 

Q. So far as I can t e l l from t h i s distance, as you have colored 

that area of permeability that you have traced through there, you 

have found i t to be a single area that i s coextensive throughout, 

i s that correct? 

A I have only attempted to show the permeability continuity 

i n the No. 1 bench of the sand. I did not attempt to show i t i n 

the other benches. 

Q This i s then a single bench? 

A Yes, s i r , that i s correct. 

Q Y0u do recognize the existence of other benches that are 

not portrayed by this exhibit? 

A Yes, that i s true. There are other benches, you can spot 

them on here as you go along. 

Q The continuity that you found to exist i n this bench doesn1 

necessarily exist i n the other, does i t ? 

k — I t . wouldn't he so indicated by t h i s . 
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Q So your testimony with rel'erence to the communication that 

would result, i s limited to the single bench as to which this 

exhibit i s prepared? 

A Yes, s i r , that i s correct. 

MR. MALONE: That's a l l . 

MR. PORTER: Anyone else have a question? Did you wish t 

offer your exhibits i n evidence? 

MR. SULLIVAN: Yes, s i r , i f everybody i s through. I 

submit B r i t i s h American Exhibits 1, 2 and 3 i n evidence i n this 

cause. 

MR. PORTER: Without objection the exhibits w i l l be ad­

mitted. The witness may be excused. 

(Witness excused.) 

Is there anyone else wishes to present testimony? 

MR. KELLAHIN: I f the Commission please. 

MR. PORTER: Mr. Kellahin. 

MR. KELLAHIN: I f the Commission please, Jason Kellahin 

of Kellahin and Fox, appearing on behalf of Phillips Petroleum 

Company. We w i l l have one witness, Mr. Lewis. 

(Witness sworn.) 

B. F. LEWIS 

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 
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By MR. KELLAHIN: 

Q Would you state your name, please? 

A My name i s E. F. Lewis. 

Q By whom are you employed and i n what position? 

A I fm employed by P h i l l i p s Petroleum Company as a supervisin 

area petroleum engineer. 

Q How do you spell the l a s t name? 

A L-e-w-i-s. 

Q Mr, Lewis, does the area under your supervision include 

the pool under consideration here, the Bisti-Lower Gallup O i l 

Pool? A Yes, s i r , i t does. 

Q Have you previously t e s t i f i e d before t h i s Commission and 

had your q u a l i f i c a t i o n s as an expert accepted by the Commission? 

A Yes, s i r . 

MR. KELLAHIN: I f the Commission, please, Mr. Lewis has 

appeared i n examiner hearings. I f i t i s the desire of the Com­

mission v/e w i l l go through them. 

MR. PORTER: I f he has previously q u a l i f i e d before an 

examiner i t wouldn Tt be necessary. 

Q In connection with your duties, Mr. Lewis, as supervising 

area petroleum engineer, have you made a study of the Bisti-Lower 

Gallup Pool? A Yes, s i r , I have. 

Q What was the nature of that study? 

A W e l l , thp. n a t u r e o f t h e s t n d y was t n examine t h e economics 
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of 40 acre spacing versus 80 acx*e spacing i n an entirely nyw 

approach and specifically to apply to the question raised by the 

Commission Staff with regard to saturation gradients and pressure 

gradients as to the recovery under the two types of spacing. 

Q In making th i s study, would you describe the methods 

which you used? 

A Well, i n very b r i e f , the method i s an application of a 

material balance method presented by Luper and Calhoun i n their 

technical papers 25, 92 as published i n the Volume 186 of the AIME 

transactions. This study further was modified by the use of 

Bi s t i crude properties. 

Q Now, i n connection with the use of these B i s t i crude 

properties, have you prepared an exhibit showing what those are? 

A Yes, s i r , I have. 

(Marked Phillips!^Exhibit 1-R, 
for identification.) 

Q Referring to the exhibit which has been marked as Phillips 

Exhibit 1-R, would you state what that is? 

A These properties shown i n Exhibit No. 1-R are simply the 

variation i n formation of volume factors, s o l u b i l i t y , o i l and gas 

viscosity and gas conversion factor as taken, being the average of 

two bottomhole samples, one taken on Sunray Mid-Continent Federal 

C-21 and the other was Br i t i s h American Marye B No. 1 well. 

Q Now, Mr. Lewis, i n making your calculations, what results 
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did you find i n applying t h i s method to the B i s t i Pool? 

A I found that, essentially, that the result of this calcula­

tion was that there was no effective difference between the a b i l i t 

of the well to drain 40 acres as compared to 160 acres, which was 

the spacing that I used for a particular purpose i n this examinati 

Q Now, referring to P h i l l i p s ' Exhibit 2-R, would you state 

what that is? 

(Marked Phillips* Exhibit 2-R, 
for identification.) 

A Exhibit No. 2-R i s a graphical portrayal of the saturation 

distribution as i t would be i n various stages of depletion i n a 

40 acre developed area as compared to 160 acre developed area. 

I might, i f I may, refer to the larger scale copy of that 

exhibit and b r i e f l y explain that t h i s represents the saturation 

distribution, the heavy l i n e represents the saturation d i s t r i b u t i o i 

as i t would be around a well d r i l l e d here, and the second well 

d r i l l e d at t h i s position. 

Q You say at t h i s position, what do you mean by the two rela­

t i v e positions, Mr. Lewis? 

A Where the two wells would appear they would be on 40 acre 

spacing. The dashed l i n e represents the saturation distribution 

around the well bore on a single well d r i l l e d on 160 acre spacing 

at this common location here* 

These three curves represent the saturation distribution at 
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three separate stages oi depletion., 'ine oottommost one Demg tne 

d i s t r i b u t i o n i n effect at the abandonment pressure. 

Q Which you show as 137 pounds per square inch, i s that 

correct? 

A Yes, s i r , that i s correct. 

Q Is that exhibit I n proportion, Mr. Lewis, i n regard to i t s 

size? 

A No, s i r , of course the s i g n i f i c a n t element i n t h i s satura­

t i o n d i s t r i b u t i o n i n the exhibit i s the shaded area here which 

represents the saturation sink which occurs by the d r i l l i n g of 

t h i s additional w e l l as against a single w e l l at t h i s point, and 

of course at t h i s f i n a l stage of depletion t h i s r e l a t i v e l y pressur 

sink or saturation sink represents then the difference i n recovery 

which would occur as between the 160 acre well d r i l l e d at t h i s 

point and the i n f i l l w ell d r i l l e d at t h i s point. 

Q The i n f i l l w e l l being on a 40 acre pattern? 

A The i n f i l l w e l l being d r i l l e d on 40 acre pattern. This 

roughly two feet i n height here represents something on the order 

of 2 7 l % of the t o t a l pore space i n the reservoir. I f we were to 

represent a l l of the pore space occupied by o i l i n t h i s reservoir 

by a graph, i t would be approximately eight feet i n height, which 

Is a l i t t l e b i t impractical, i t i s easy to s t r i n g them out, but 

you can't get them up quite that high. 

Then with an exhibit eight feet i n height, t h i s shaded area 
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represents the difference i n recovery that you would achieve 

with an i n f i l l well on 40 acre spacing. 

Q Now, what percentage of the o i l i n place does the shaded 

area represent then, Mr. Lewis? 

A According to my calculation i t represents four hundredths 

of one percent of the t o t a l stock tank o i l originally i n place. 

Q In making this calculation, did you take into consideratio 

any pressure maintenance or secondary recovery process that might 

be effected? 

A No, s i r . To have considered that would result in, rather 

secondary recovery operation or pressure maintenance operation 

would n u l l i f y even that difference i n ultimate recovery. 

Q Now, have you made a calculation on a material balance 

method, Mr. Lewis? 

A Yes, s i r . I have made the calculation material balance 

performance on this f i e l d by the specialized method which I 

originally referred to, and that method, by i t s nature, permits on 

to compare the relative performance on 160 acre spacing versus 

40 acre spacing or any other interval that one might wish to do. 

In other words, this special adaptation of the material balan 

equation of Laper and Calhoun considers a bounded area and 

therefore you can evaluate the performance of whatever area you 

chose or, i n fact, whatever rate of pressure drawdown that you 

might, wi pb tn imprxao r»n f.ho ^O^OT^Y^V, 

1 
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Q Now, i s that information r e f l e c t e d on Exhibit No. 3-R? 

(Marked P h i l l i p s * Exhibit No. 3-R, 
f o r i d e n t i f i c a t i o n . ) 

A Yes, s i r , Exhibit No. 3-R i s a pl o t of the gas-oil r a t i o 

and pressure performance,using the B i s t i crude as applied to t h i s 

Luper and Calhoun method, the gas-oil r a t i o i s demonstrated by 

the curve beginning i n the lower left-hand portion of the e x h i b i t , 

and the pressure performance i s that curve which begins i n the 

upper left-hand portion of the e x h i b i t . 

Now, the several points, the d i f f e r e n t methods of i n d i c a t i n g 

points at essentially the same spots on t h i s t h i n g represents the 

performance with the open c i r c l e on 160 spacing and the cross on 

40 acre spacing. I think that the s i g n i f i c a n t element here i s that 

these points are i n effe c t superimposed on one another and i t 

would be impossible to draw or indicate a separate performance 

characteristic which would be a t t r i b u t e d to the 160 as compared to 

40 acre spacing. 

Q Are we to understand this i s a modified application of the 

material balance method? A Yes, i t i s . 

Q Have you tested t h i s calculation against the conventional 

method of a r r i v i n g at a material balance curve? 

A No, s i r , I didn't personally make that comparison, but the 

authors i n t h e i r paper made a comparison and I have taken a materis 

balance calculation which was made i n a completely independent 
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manner, and which predates both of these hearings and incorporated 

that as our Exhibit No0 3-R-A I believe» That i s a transparent 

overlay which when superimposed on this curve w i l l show the agree­

ment i n the two methods. 

Q Now, does this support then the v a l i d i t y , i n your opinion, 

of your calculations? 

A Yes, s i r , i t i s my belief that i t does. 

Q Do you have anything you want to add to that, Mr. Lewis? 

A No, s i r . 

{Marked P h i l l i p s 1 Exhibit 4-R, 
for identification.) 

Q Now, referring to Exhibit 4-R, would you state what that ifc? 

A That i s a tabulation of the same data which is on this 

Exhibit 3-A on which the 3-R i s based. 

Q What are the significant factors that appear on that 

exhibit? 

A Here again i s the only point or the only manner i n which 

we can see really the difference between 160 acre and 40 acre spac 

ing and that i s i n the f i n a l point here at pressure decrement 

No. 7 we fin d the difference i n recovery of four hundredths of one 

percent of the o i l i n place. 

Q Have you calculated what that would represent i n terms of 

barrels of oil? 

A Yes, based on an o i l i n place figure of 220,000 barrels, 
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t h i s would represent approximately 300 barrels. 

Q Would that represent an increase i n the cost of recovery a 

against the spacing on the 40 acres as against 160? 

A Well, to express i t i n terms of development cost, t h i s 

would require that we spend approximately $180.00 per ba r r e l to 

develop t h i s a d d i t i o n a l o i l o That cost f i g u r e i s based on a well 

cost of $54,000 conservative estimate of we l l cost, i n c i d e n t l y . 

Q Were you present at the previous hearing i n t h i s case? 

A Yes, s i r . 

Q Was that approximately the we l l cost represented by the 

testimony of Shell's witnesses? 

A As I r e c a l l , that was t h e i r estimate of the w e l l cost i n ­

cluding pumping equipment and a share of the lease f a c i l i t i e s I 

believe they referred t o . 

Q Again, Mr. Lewis, does t h i s calculation that you have 

made as to the amount of o i l to be recovered, and the other testimony 

you have given on these e x h i b i t s , take i n t o consideration the effect 

of pressure maintenance or secondary recovery? 

A No, s i r , i t does not. 

Q Does the calculation take into consideration the economic 

l i m i t s of o i l production? 

A No, i t does not consider the e f f e c t of economic l i m i t s on 

o i l recovery. 

Q Nowf what eff e c t would a pressure maintenance program have 
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on this? 

A I t would tend to further minimize the difference i n recovery 

between the 40 acre and 160 acre spacing patterns. 

Q In your testimony so far you have referred to wells spaced 

on 160 acre spacing as opposed to 40 acre spacing. For what reasor. 

did you do this? 

A Well, the purpose was to emphasize the lack of difference 

between recovery on the 40 acre spacing as opposed to some wider 

spacing, and also to highlight the fact that the distance that 

o i l must 'travel from the l i m i t of a drainage radius to a well bor$ 

is immaterial as to the amount of recovery that may be attained at 

a well, and also i t follows that no matter how tortuous the path, 

the o i l must follow i n a low spacing to get to the well bore i t 

w i l l get there with no loss of ultimate recovery, or certainly very 

l i t t l e loss. 

Q Your answer to that question then, and the calculations wĥ .ch 

you have made, assume a continuous reservoir, do they not? 

A Yes, s i r . This material balance method, as i n a l l other meth­

ods of evaluation i n which gross reservoir properties are used, do^s 

require the assumption of continuity within the reservoir. 

Q Now, have you made a study and have you had experience witlji 

sands of similar characteristics to the sands found i n the B i s t i 

Field i n that connection? 

A Yes, s i r . In my personal experience I have observed a 
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number ol' reservoirs i n which sands are or generally similar 

characteristic. 

Q Now, you have heard the testimony i n this case. In your 

opinion i s i t a practical thing to attempt to correlate sand 

continuity on the basis of the presence or absence of the showing 

of continuity on core data and electric logs? 

A No, s i r . In my opinion unless you have pressure inte r ­

ference data or some similar type of data, i t i s extremely hazardoi 

to assume that you have either continuity or lack of continuity. 

Q In other words, you would have to have some performance 

information to consider i n connection with that? 

A Yes, s i r , with the one exception i n considering that 

h i s t o r i c a l l y these fi e l d s i n which we have variation i n permeabili-

and variation i n an apparent lack of continuity that the reservoir; 

do perform as a homogeneous mass. 

Q Now, what experience have you had that shows that? 

A Well, the best example of that arose i n the evaluation of 

a secondary recovery project i n which Phillips was the operator 

i n the North Burbank Unit of northeastern Oklahoma. 

Now, this reservoir, as i n B i s t i , i s a solution gas drive 

reservoir. The reservoir i s an offshore bar deposit having 

generally similar sand and f l u i d characteristics to the B i s t i Fielc 

In that study a series of i n j e c t i v i t y profiles were run i n 

injection or input wells and compared with permeability profiles 
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— 

"lir'lhe same wella, and in Une course of these studies i t was OD-

served that there was l i t t l e or no correlation between the i n ­

j e c t i v i t y p r o f i l e and the permeability p r o f i l e within the same we] 

Q Is that shown on Exhibit No. 5-R? 

(Marked Phillips* Exhibit 5-R, 
for identification.) 

A Yes, i t i s . This i s one of the number of permeability pre 

f i l e s that were run on wells i n which there was core data availabl 

This i l l u s t r a t e s the lack of continuity of injection and the lack 

of correlation between input rate i n a given foot of sand as com­

pared to the permeability i n that foot. 

Q Well, did you have any experience i n connection with t h i s 

particular pool which supported your contention that i t was a homo 

geneous reservoir? 

A Yes, s i r , I was employed as a reservoir engineer i n this 

North Burbank D i s t r i c t of Phillips for a period of a year and a ha 

I did not, however, participate i n the actual running of these 

i n j e c t i v i t y p r o f i l e s . 

0. What facts, then, supported your contention i n that pool 

that i t was the homogeneous reservoir, Mr. Lewis? 

A Well, I would l i k e to back off here just a minute, i f I 

may, and further explain something about this peculiar performance 

that was observed here i n this lack of correlation between i n ­

j e c t i v i t y p r o f i l e and the permeability p r o f i l e and state that i n 

1. 
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view of this peculiar performance, our research department took a 

sample of a core from this well and d r i l l e d horizontally through 

this four and a half inch core sample and divided that cylinder 

into three separate permeability plugs and tested the permeability 

on those three small pieces and found that within that four and a 

half inch section that the permeability varied i n the order of 

300%, so that naturally disturbed them very much and led to a further 

investigation to see i f this was a peculiarity of that particular 

four inch sample that they ran or whether i t was more nearly character­

i s t i c of the nature of permeability i t s e l f . And they took then 

six Inch'by"four and a half inch core section and divided that into 

forty-eight separate permeability plugs and tested the permeability 

on each of those forty-eight samples. The results of that detailed t 

more or less detailed, examination of this one small core sample 

i s shown, I believe, i n Exhibit 6-R. 
(Marked Phil l i p s * Exhibit 6-R, 
for identification.) 

Q What is the significance of the figures shown on Exhibit 6-1, 

Mr. Lewis? 

A Well, t h i s exhibit, as I see i t , i l l u s t r a t e s that to take 

a single core sample from a foot of formation i s rather grossly 

misleading and here we have within six inches a variation i n per­

meability from nine-tenths of a millidarcy to twenty-eight m i l l i -

darciesp I believe i s the highest one shown i n this series of 
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f o r t y - e i g h t samples. 

The conclusion then, from t h i s , i s that i t ' s somewhat pre­

sumptuous to assign permeability value to not simply the one foot 

v e r t i c a l distance that i s commonly done, but to also assign that 

same value to a length of 600 or 1300 feet or however f a r the dis­

tance may be between several wells. 

So that a f a l l a c y can arise from the use of the very small 

sample that i s given a reservoir by the one sample per foot 

method. 

Q Yet i n spite of t h i s wide v a r i a t i o n i n permeability, you 

found i n t h i s p a r t i c u l a r reservoir, did you f i n d that i t operated 

as a homogeneous reservoir? 

A Yes, s i r , t h i s reservoir was a remarkable example of homo­

geneity despite the lack of continuity i n t h i s p r o j e c t i v i t y p r o f i l 

High permeability, the f a c t that i t did behave as a homo­

geneous u n i t , was i l l u s t r a t e d by the f a c t that i n the area of whic 

these wells are a part, approximately ninety-nine and three-tenths 

percent of the calculated f i l l u p volume was required to be in j e c t e 

before any increase i n o i l was observed i n the o f f s e t o i l pro­

ducing wells. 

Now, that f i l l u p volume, i n c i d e n t l y , was calculated on the 

basis of a l l of the measureable permeable sand i n the core sample. 

Q Nov;, i n your opinion i s t h i s s i t u a t i o n s i m i l a r to the 

si t u a t i o n that you have found i n the B i s t i Pool? 
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A Yes, s i r . I t i s . 

Q Are we to i n f e r from what you have said that you do not 

agree that there i s a continuous sand body across the reservoir? 

A That I do not agree there i s a continuous sand body. 

Q The fact that you have shown there may be a dis c o n t i n u i t y 

of permeability, are we to i n f e r i t i s not a continuous reservoir 

then? 

A No, s i r , I would not i n f e r i t i s not a continuous reser­

v o i r because of the lack of continuity of permeability i l l u s t r a t e d 

i n the several core samples or core information that has been 

presented here and because of the f a c t that you can't correlate 

sp e c i f i c elements w i t h i n the gross sand i n t e r v a l , i t ' s my b e l i e f 

that as a re s u l t of t h i s work that i t i s a l l you have to prove to 

establish t h a t the reservoir w i l l behave i n a homogeneous manner, 

that you do have continuity of the gross i n t e r v a l . 

I t h i n k I might add that the gross, the existence of a gross 

i n t e r v a l of continuity has been proven here, and c e r t a i n l y i t 

was our i n t e n t i o n to prove that and f u r t h e r that continuity has be 

indicated by the interference tests introduced i n evidence here 

despite t h i s apparent lack of homogeneity and despite the f a c t 

that you can't take i n d i v i d u a l elements of the sand and correlate 

them from w e l l to w e l l . 

Q Now, on the basis of your study of the B i s t i and on your 

experience i n other areas, what are your conclusions then, Mr. Lew 
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Jt Well, i t i s my conclusion that trie ei'i'ective continuity 

does exist w i t h i n t h i s reservoir and that one well therefore w i l l 

economically and e f f i c i e n t l y drain 80 acres. 

Q And i s that your recommendation to the Commission then? 

A Yes, s i r , i t i s . 

Q Do you have anything f u r t h e r you want to add to this? 

A Well, I believe that my thoughts i n the matter are rather 

w e l l summed up by a report on well spacing by the Research and 

Coordinating Committee of the I n t e r s t a t e O i l Compact Commission, 

made September 10, 1951 at a meeting of the Commission. I would 

l i k e t o , i f I may, quote several of the conclusions of that Com­

mittee which I believe f a i r l y represents my thoughts on the matter 

The f i r s t of these i s th a t , and I quote, "While porosity and 

permeability i n most f i e l d s are known to be i r r e g u l a r and to lack 

apparent co n t i n u i t y , f l u i d flow performances are much the same as 

di s c o n t i n u i t i e s did not e x i s t . I n either solution gas-water drive 

or combination drive reservoirs, the production of o i l i s independ 

w i t h i n reasonable l i m i t s of wel l density. Where land lease controjL 

permit, new o i l f i e l d s could be f i r s t developed on wide spacing 

patterns, f i n a l w e l l density and other development and production 

practices could then be determined i n the l i g h t of geologic engine 

ing and economic information development." 

Q Mr. Lewis, to go back i n your testimony a ways to a point 

I think we overlooked, you stated I believe that you did not take 
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into consideration the economic time element i n connection With 

your calculations, i s that correct? 

A The original statement as to the amount or the difference 

i n recoverable o i l as between 40 and 160 acre spacing did not 

consider the economic time of depletion. I did, however, for the 

purpose of i l l u s t r a t i o n , assume that we might be forced i n conside 

tion of economic rates of production, to abandon the reservoir 

at somewhat higher pressure than we would under 40 acre developmen 

and i n that example I used a depletion pressure of 175 pounds. 

From Exhibit 3-R«> The recovery at that point, as I remember, 

would have been 19*6% of the original o i l i n place, and the d i f ­

ference then i n recoverable o i l would have been 1800 barrels on 

80 acre spacing versus 40 acres spacing under those conditions and 

the development cost of that o i l , using the same well cost value 

would be approximately $30.00 per barrel. 

MR. KELLAHIN: That's a l l the questions we have. Thank 

you, Mr. Lewis. 

MR. PORTER: Anyone else have a question of Mr. Lewis? 

Mr. Seth. 

GROSS EXAMINATION 

By MR. SETH: 

Q Mr. Lewis, i n your calculations, they were of course made 

on the assumption that i t was a homogeneousvreservOir? 

A Yes, s i r . 
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§ I conclude from your subsequent statements that i t doesn't 

make any difference i n these calculations whether i t i s homogeneous 

or not? 

A No, sir„ I don't believe, I t c e r t a i n l y wasn't my i n t e n t i o n 

to convey t h a t . 

Q I thought you t e s t i f i e d that the performance would be, 

you would expect the same performance where i t was homogeneous or 

heterogeneous. 

A No, s i r , my i n t e n t i o n was to make i t clear that reservoirs 

behave as a homogeneous uni t whether they appear to be heterogeneous 

or discontinuous or not. 

Q Then you speak of the performance then as the same whether 

i t i s heterogeneous or homogeneous? 

A I n that sense, yes, s i r . 

Q Then you would i n t h i s p a r t i c u l a r case, I had a l i t t l e 

d i f f i c u l t y i n fol l o w i n g when you were t e s t i f y i n g about the Oklahom^. 

f i e l d , and i n t h i s f i e l d , i n t h i s p a r t i c u l a r f i e l d you would ignor 

the facts i f they be established that there are isolat e d areas i n 

the pool that would be productive of o i l , i n a r r i v i n g at these 

calculations? 

A Well, s i r , I don't know that we have gotten i n t o the ques­

t i o n of isolated areas w i t h i n the pool as yet. 

Q Well, that was part of the heterogeneous nature of i t , per 

haps I am mistaken i n my terms, i f there are wide variations i n 
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permeability which result i n isolated sand members, would you 

ignore that situation i n these calculations that you have made? 

A Well, i t i s my contention that the wide permeability varia­

tions do not result i n isolated — 

Q (Interrupting) Then you haven't considered that, i s that 

your answer? 

A (Continuing) — areas. 

Q So I understand since you do not believe they occur, you 

have not considered them? 

A My experience leads me to ignore them, yes. 

Q Then you have ignored them, have you or haven't you? 

A Well, fundamentally t h i s method — this method dictates that 

you must ignore isolated elements i n the reservoir i f these isolated 

elements, i n fact, exist. My experience, however, dictates that 

there are no such things,generally there are no isolated elements 

i n the reservoir. 

Q Your answer i s that you have ignored them as far as the 

B i s t i Pool i s concerned? 

MR. KELLAHIN: I submit he has answered the question. 

A I don't believe, i f I understand a l l this thing correctly, 

I don't believe that I want to say that. 

Q I'm not tr y i n g to lead you into anything. You said your 

experiences lead you to ignore i t , but you would never answer my 

question. I f your experience would lead you to ignore i t , did you 
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or didn't; you ignore IT.Y 

A Might I say that I don't recognize there are separate ele­

ments i n t h i s f i e l d . 

Q They don't make any difference as f a r as the calculations 

are concerned? A No, s i r . 

Q You have also ignored the time f a c t o r too, i s that correct ? 

I believe i n response to Mr. Kellahin's question that the time of 

recovery does not enter i n t o t h i s picture as f a r as your calcula­

tions are concerned. 

A No, s i r , i t does not. However, the l a s t question that Mr. 

Kellahin asked brought out that we did make a separate calculation 

considering to some extent the difference i n recovery that would 

r e s u l t from economic timing. 

Q Yes. Are you i n the economics department of Shell O i l 

Company? A No, s i r . 

Q I didn't get your q u a l i f i c a t i o n s . 

A I am not with Shell. I might l i s t e n to an o f f e r . I am i n 

the production department. 

Q You are i n the production department? 

A Yes. 

Q You would precede your statement that you made an approach 

to the economics of i t , what i s the new approach, i s that the 

proposition whether i t i s heterogeneous or homogeneous doesn't mak 

any difference? 

-
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A No, the approach i s something that l don vt believe was broi 

f o r t h i n the l a s t hearing, that I have attempted to show mathematic 

l y that there i s no p r a c t i c a l difference between the recovery on 

whatever spacing you might choose to i n s t i t u t e here. 

Q And your study data took you i n t o the core analysis and the 

type of data? A I didn't hear you. 

Q Did your study of the f i e l d take you i n t o the matter of 

core analysis, core data, or wasn't that necessary f o r , did you 

ignore that also? 

A I t i s not necessary to the method that I go in t o detailed 

examination of the core data, no, s i r . 

Q You didn't do i t then, i s that r i g h t , i f i t i s not necessai 

A I didn't do i t i n respect to t h i s p a r t i c u l a r calculation 

I made. 

Q I t doesn't enter i n t o the material you presented to the 

Commission today? 

A I t doesn't enter i n t o the material balance method of c a l ­

culating o i l i n place. 

Q Does P h i l l i p s follow a method of sampling cores every foot 

or every two fe e t , what i s the practice? 

A Every f o o t . One sample per foot generally. 

Q Do* you s t i l l follow that practice although you are inclinec 

to cast some doubt on i t , i s that correct? 

A Yes, s i r . 

.ght 
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MR. SETH: That's a l l . Thank you. 

MR. PORTER: Mr. Malone. 

By MR. MALONE: 

Q Mr. Lewis, with reference to th i s North Burbank Pool i n 

Oklahoma, I understand that you find a marked sim i l a r i t y between 

that pool and the pool under consideration here? 

A A general s i m i l a r i t y , yes. 

Q On what spacing pattern i s that pool developed? 

A Ten acre. 

Q With reference to the experiments that were conducted by 

your company on the core samples, that resulted from your having 

encountered quite an unusual condition, did i t not? 

A Yes, s i r . 

Q And because that condition was so unusual, you performed a 

number of experiments which you would not normally have performed 

i n the course of the operation you were conducting? 

A Yes, s i r . 

Q You concluded from those experiments, conducted i n this un­

usual situation, that to a l l intents and purposes the Commission 

i n this case would be j u s t i f i e d i n disregarding permeability en­

t i r e l y i n the treatment of t h i s reservoir, i s that a correct con­

clusion? 

A Well, I wouldn't want to go quite that f a r , not entirely 

certainly, since we must have some permeability i n order to be able ! 
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to produce oilo 

Q And i n determining the characteristics of the reservoir anld 

the manner i n which the greatest ultimate recovery can be obtained 

i t w i l l be appropriate for the Commission to give some consideration 

to the permeability situation found to exist, w i l l i t not? 

A Yes, s i r . 

Q In suggesting that a wide variation i n permeability and a 

great reduction i n permeability may be ignored, i s there any l i m i t 

to that? In other words, i f we have a, let's say a f i f t y foot 

section of extremely low permeabilities, do you mean that i t s effect 

on the performance of the reservoir would be different than i f i t 

was only ten feet? 

A I don't know that I understand exactly what the meaning 

of your question i s . Certainly a well with f i f t y feet of permeabil­

i t y one-tenth millidarcy i s going to have some difference i n flow 

characteristics than one having ten feet of permeability of the 

same permeability i n forty feet as some other permeability. 

Q I t i s true that we spent quite a b i t of money fracting wells 

to improve the permeability even though i t may be disregarded, i s n f t 

i t ? 

A I don't know whether I want to go a l l the way along with 

you or not. We did spend a l o t of money fracting wells, that i s 

true. 

MR. MALONE: Thank you. 
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MR, PORTER: Anyone else have a question of the witness? 

Mr. Nutter. 

By MR. NUTTER: 

Q Mr. Lewis, this Exhibit 5-R, i s this a portrayal of the 

input rate and the permeability of thi s North Burbank Unit Well 

No. 127W8'or i t i s a North Burbank Unit Well, isn't i t ? 

A These wells are i n the same, they may not be the same well 

I f a i l e d to check that particular point when I got these exhibits 

together. They are i n the same, I believe 90 to 120 acre area, 

however. 

Q Well, whether i t i s the same well or not, i t i s immaterial 

This i s the North Burbank Unit Well? 

A Yes, s i r . 

Q First of a l l , how did you determine the input rate per 

foot i n this well? 

A We used a device, an instrument that has been developed by 

P h i l l i p ^ Research Department. I don't know whether I can explain 

exactly how that works or not or whether my research people would 

want me to explain how i t works, since I think that some features 

of i t are patentable, but i t was, part of thi s study was intended 

to give this i n j e c t i v i t y p r o f i l e instrument a marketable quality 

and that's part of what generated our interest i n why the i n j e c t i ­

v i t y p r o f i l e didn't agree with the permeability p r o f i l e . 

Q Did you ever solve the reason why the bulk of the water 

160 
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that finds i t s way i n the reservoir i s opposite the zones of 

low permeability? 

A We believe we found the answer to i t i n the detailed core 

study which i s Exhibit 6-A which indicates that you don't have the 

same permeability across four inch increment, that you can't pre­

suppose that because the sample that you have at hand has a per­

meability that i t ' s applicable to the next inch or the next foot 

or the next 600 feet of formation away from this thing. 

Q But a zone of measureable permeability such as from 2980 

feet to 2985 which has reasonably high permeability and yet a 

low injectivity;, does this detailed analysis of small cores accoun 

for something l i k e that? 

A I t ' s our thought that i t does, yes, s i r . 

Q Did you attempt to measure the permeability i n a well 

before you perforate that well? 

A Do we attempt to? 

Q Yes, s i r . By logs or any such means. 

A I don't believe we do ordinarily, no, s i r . The permeabili" 

data i s not available u n t i l after the fact, so to speak. 

Q Well, isn't a microlog an indication of permeability i n 

some cases? 

A In a general sort of way. 

Q You attempt to determine permeability where you have one 

according to the law? A Yes. 
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~Q So i f where you san have high permeability or high i n ­

j e c t i v i t y and conversely a high rate of output on a producing well 

i n a zone with low permeability, you probably attempt to perforate 

where high permeability i s indicated, don't you? 

A We're just delighted to get any permeability, and we per­

forate anything, generally anything that looks good either on these 

micrologs or the other log characteristics which are not quite as 

defi n i t i v e as the microlog i s 0 

Q I see. Was any section of this well on this exhibit stimuf 

Iated i n any way to affeet the i n j e c t i v i t y ? 

A No, the only treatment that was given the well, to the beslj; 

of my knowledge, was a small slack period with perhaps a small 

acid treatment to relieve any mud effects on the well bore i t s e l f . 

Q None of this stimulation could have affected the reservoir 

opposite the well bore? 

A Not to a material degree, no, s i r . 

Q What was that last document that you read from which sum­

marized your thoughts on the subject? 

A The report by the fiesearch and Coordinating Committee of 

the IOC Commission, made at their meeting of September 10th, 1951. 

Q The f i r s t paragraph that you read, would you read that 

again, please? 

A ,rWhile porosity and permeability i n most fi e l d s are known 

to be irregular and to lack apparent continuity f l u i d flow performances 
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are much the same as if discontinuities did not exist0

n 

Q Did the Research and Coordinating Committee attempt to 

explain that phenomena? 

A I don't know. I believe that there are several references 

throughout t h i s thing to experiences i n which heterogeneous reser­

voirs have performed as though they were homogeneous. 

Q On your Exhibit 2-R where you show a very small difference 

i n the production of o i l from a hundred sixty acre spaced well to 

a f o r t y acre spaced well, does that take into any account the time 

that these i n f i l l wells may be d r i l l e d or Exhibit 3-R, i s the time 

i n which the i n f i l l e d wells are d r i l l e d considered at all? 

A No, s i r , I believe i t would be immaterial. 

Q I t would be immaterial? A Yes, s i r . 

MR. NUTTER: Thank you. 

MR. PORTER: Anyone else have a question of the witness? 

MR. KELLAHIN: I f nobody else does, I do. 

RE-DIRECT EXAMINATION 

By MR. KELLAHIN: 

Q In response to the question by Mr. Malone as to whether yoi 

disregarded permeability i n your calculation, actual performance as 

demonstrated by interference i s of more importance i n your opinion^ 

i s that correct? 

A Yes, s i r , I think that i s the c r i t i c a l evaluation of that. 

0. We are n o t t n i n f e r frnm y n n r t.ftst.-i winny tha*"- you would 

L 

! 
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greatly disregard the factor of permeability i n connection with 

your testimony, are we? 

A I don't believe that we can completely disregard i t . 

Q Would i t be correct to say that your testimony goes to 

the effor t to correlate permeability as between wells and across 

the f i e l d rather than a recommendation that permeability be ignore 

A Certainly I wouldn't recommend that permeability be ignore 

I think i t ' s my intention that i t was to set for t h that specific 

intervals of permeability need not be correlatable from well to 

well i n order to show continuity from well to well. 

Q Were the exhibits which you have used i n this testimony 

prepared by you or under your directions and supervision? 

A Yes, s i r , they were, 

MR. KELLAHIN: At thi s time we offer i n evidence Phillips 

Petroleum Company's Exhibits 1-R through 6-R inclusive..'. 

MR. PORTER: Without objection these exhibits w i l l be ad­

mitted. Does anyone else have a question of the witness? 

RE-CROSS EXAMINATION 

By MR. COOLEY: 

Q Your material balance calculations assume throughout that 

one well w i l l drain 160 acres, do they not? 

A They don't assume, they are intended to prove that they 

w i l l develop or rather drain 160 acres. 

Q They are intended to prove i t ? A Yes, s i r . 

i? 
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Q By what manner? A Well — 

Q Can you s i t down with a pencil and prove i t w i l l drain 

160 acres? 

A That i s what I have done,mathematically proved that one 

well w i l l drain 160 acres. 

Q I don't understand from your figures how you can assume 

that one well w i l l drain 160 acres. 

A I t isn't an assumption any longer. As far as I'm concerne 

i t becomes a fact that according to the mathematics and the 

mechanical and physical principles involved, that one well w i l l 

drain 160 acres. 

MR. COOLEY: That's a l l . 

MR. PORTER: Does anyone else have a question of Mr. Lewi, 

The witness may be excused. 

(Witness excused.) 

MR. KELLAHIN: That's a l l we have, Mr. Porter. Thank you 

MR. PORTER: Is there any other Applicant i n this case 

that has testimony to present? 

MR. BUSHNELL: H. D. Bushnell, attorney, representing 

Amerada, co-Applicant. We have one witness and four exhibits 

which we don't have enough copies to pass out to a l l those who 

might l i k e a copy* and therefore,, we would l i k e to take a couple 

of minutes to post them on the b u l l e t i n board. 

MR. PORTER: Take a couple of minutes e we w i l l take a 

5? 
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f i v e minute recess. 

(Recess) 

MR. PORTER: The meeting w i l l come t o order, please. Mr, 

Bushnell, w i l l you proceed. 

MR. BUSHNELL: Amerada has one witness to be sworn i n . 

(Witness sworn) 

R. S. CHRISTIE, 

c a l l e d as a witness, having been f i r s t duly sworn, t e s t i f i e d as 

f o l l o w s : 

DIRECT EXAMINATION 

3Y Ma. BUSHNELL: 

Q, Would you state your name and the company by whom you are 

employed? 

A R. S. C h r i s t i e , Amerada Petroleum Corporation. 

Q, And i n what capacity are you employed? 

A Petroleum engineer. 

Q, And you have t e s t i f i e d before t h i s Commission on p r i o r 

hearings, i s t h a t r i g h t ? A Yes, I have. 

Q Mr. C h r i s t i e , w i l l you go up to the blackboard and p o i n t 

out Amerada*s E x h i b i t 1-R and state what i t purports t o show. 

A E x h i b i t 1-R i s drawn to represent the development of a 

6Ij.0-acre s e c t i o n based on the statewide f i e l d r u l e , or statewide 

r u l e s . 'To be s p e c i f i c , t h a t i s lGi|-C. The dots represent the 

we l l s 330 f e e t from tne corner of each quarter quarter s e c t i o n , i f 

we assumed t h a t one w e l l w i l l d r a i n only .q.0 acres. The s t i p p l e d 
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area represen ts t h a t area which w i l l not be dra ined by t h i s so r t of 

development. 

Q Now, how many acres i s represented by the s t i p p l e d area 

showing u n d i s t r i b u t e d area or acreage area? 

A The u n d i s t r i b u t e d area, assuming t h a t one w e l l w i l l d r a in 

o n l y LpO acres , represent 280 ac res . 

Q, So t h a t means t h a t 280 acres would be undeveloped or un­

d i s tu rbed? A Yes, s i r . 

Q, Now, t h i s p l a t , or E x h i b i t No. 1-R, does no t p u r p o r t t o 

represent the development of any p a r t i c u l a r f i e l d , i s t h a t r i g h t ? 

A No, s i r . 

Q, Now, r e f e r , Mr. C h r i s t i e , t o Araerada* s E x h i b i t 2-R. Woul 

you s ta te what t h a t represents? 

A E x h i b i t 2-R i n d i c a t e s the same t h i n g except t h a t the w e l l 

i n d i c a t e t h a t they are d r a i n i n g r a t a b l y as we would expect , of 

course, i n any w e l l , so t h a t i n t h i s case, we also have a s t i p p l e d 

area t h a t represen ts e s s e n t i a l l y the same t h i n g as i n E x h i b i t 1-R. 

I t h i n k a c t u a l l y i t i s about n ine acres l e s s . 

Q Approx imate ly nine acres l e s s of the und i s tu rbed area tha 

t h a t represented i n E x h i b i t 1 , i s t h a t co r r ec t ? 

A Yes, s i r . 

Q, Now, Mr . C h r i s t i e , do you conclude f r o m these two e x h i b i t 

t h a t any w e l l p a t t e r n t h a t l o c a t e s the w e l l s as c lose as 330 f e e t 

f r o m the ou t s ide boundary l i n e prevents the f u l l development o f the 

p o o l unless each w e l l d r a i n s i n excess of IpO acres? 

d 
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A Yes, s i r , I do. 

Q Now, would you r e f e r to Amerada* s Exhib i t 3-R and state 

what that purports to show? 

A Exhib i t 3-R i s intended to show the drainage area of un i ­

fo rmly spaced wel ls on 80 acre spacing. 

ft And that i s on the assumption tha t those wel ls are locate 

on the center of each al ternate IpO-acre t r a c t , i s that correct? 

A Yes, s i r . 

Q, Now, how many acres i s represented i n the s t ipp led area 

which purports to be the undisturbed area? 

A The t o t a l undisturbed area? On Exhib i t 3-R i t i s 57.9 

acres. 

ft And how does the size of that undisturbed area of 57*9 

acres, as shown on Amerada*s e x h i b i t , compare wi th the size of the 

undisturbed area assuming a i|.0-acre w e l l development pa t te rn , and 

that such IpO-acre wel l s were located i n the center of each LuO-acre 

d r i l l i n g uni t? 

A I t would be exact ly the same. I n other words, i f you 

d r i l l e d the section up on a lj.0-acre basis w i t h the wel ls located i n 

the center of the Ij.0* s, you would have an undisturbed area of 57.9 

acre s. 

ft Now, Mr. C h r i s t i e , r e f e r to Amerada* s Exhib i t Ip-R and 

point i t out and explain what that purports to show. 

A Exh ib i t 1|-R simply shows the development of a section 

w i t h the wel l s located s i m i l i a r l y as i n Exhib i t 3~R and showing the 

d 
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u n i t s running north and south. 

Q And such wells are located i n the center of the alternate 

i+O-acre tract? 

A Yes, s i r . And i n t h i s case we would have no undisturbed 

area. 

Q Now, i s I t your conclusion from these four exhibits that 

i f a well w i l l drain 80 acres, the i n f i l l wells are unnecessary to 

develop such a pool? 

A I t i s my conclusion, yes, s i r . 

Q Were these four exhibits prepared by you or by some one 

under your supervision? A Yes, s i r . 

Q, How, Mr. Ch r i s t i e , i f you w i l l r eturn to your chair, 

please . Are you acquainted w i t h the p r o v i s i o n s of t h i s Commission* 

Order R 106, dated October 9, 19>7? 

A Yes, s i r . 

Q I s i t your unders tanding t h a t the e f f e c t o f t h i s order 

i s t o au tho r i ze the l o c a t i o n o f w e l l s i n the B i s t i Pool as close as 

330 f e e t f r o m the boundary l i n e o f each IuO-acre d r i l l i n g u n i t ? 

A The order would pe rmi t t h a t , yes, s i r . 

Q, I s there any f i n d i n g s i n t h i s p a r t i c u l a r order t h a t a 

w e l l completed i n t h i s Pool w i l l e f f e c t i v e l y and e f f i c i e n t l y d r a i n 

any number of acres? A No, I b e l i e v e n o t . 

Q Assuming t h a t a w e l l completed i n t h i s Pool w i l l e f f e c ­

t i v e l y and e f f i c i e n t l y and economica l ly d r a i n 80 acres or more, i n 

your o p i n i o n , w i l l development on an 80-acre w e l l spacing p a t t e r n 

S 
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d r a i n t h i s p o o l j u s t as adequately as development on the bas i s of 

a LpQ-acre w e l l p a t t e r n development? 

A Yes, I do. 

Q You have heard the tes t imony and reviewed the e x h i b i t s 

presented a t t h i s h e a r i n g by the a p p l i c a n t today, i s t h a t co r rec t ? 

A Yes, s i r . 

Q Based on t h a t evidence and t e s t imony , i n your o p i n i o n , 

can the B i s t i Pool be adequately developed on the bas i s of an 80-

acre w e l l pa t t e rn? A Yes, s i r . 

Q Do you wish t o s ta te any th ing else or make any other con­

c l u s i o n s , Mr . C h r i s t i e ? 

A W e l l , i t i s not my I n t e n t i o n t o suggest t h a t the s t a t e ­

wide r u l e s be changed. I t h i n k they are p e r f e c t l y adequate t o de­

ve lop any o i l f i e l d we have, and I t h i n k the spacing i s p robab ly 

i m m a t e r i a l since one w e l l w i l l d r a i n , as has been t e s t i f i e d , as 

much as 160 acres , so t h a t the spacing i s not m a t e r i a l , and the ad­

vantage o f hav ing the f l e x i b i l i t y of a 330, I t h i n k i s proper a l s o . 

What I p robab ly i n t e n d t o show*here i s t h a t the Commission i t s e l f 

appa ren t ly r e a l i s e s or recognizes the f a c t t h a t , by t h e i r own order 

one w e l l w i l l d r a i n more than 1+0 acres i n t h i s f i e l d , o r any other 

f i e l d f o r t h a t m a t t e r . 

Q Now, i s i t your o p i n i o n t h a t one w e l l w i l l d r a i n a m i n i ­

mum of 80 acres i n the B i s t i Pool? A Yes. 

Q And i s t h a t the o p i n i o n upon which you have now reached 

the conc lus ion t h a t t h i s B i s t i Pool can be adequately developed on 
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the basis of an 80-acre pattern development? 

A Yes, s i r . There has been quite a b i t , i f I may add — 

There has been quite a b i t of discussion on how much one w e l l , or 

what area one well w i l l drain, and I have a report here that I would 

l i k e to submit to the Commission, i f they would l i k e to have i t . I 

would l i k e t o read from that report the f o l l o w i n g exerpt which i s 

very short. This i s a report by W. 0. Keller and P. H. Calloway. 

I t i s t i t l e d , " C r i t i c a l Analysis of the Effect of Well Density on 

the Recovery Efficiency," and they have found by t h e i r experiments 

and by t h e i r work that a hundred and s i x t y acre spacing, the re­

covery based on the percent of o r i g i n a l o i l removed would be only 

16.2 percent or would be only 16.2 percent. Now, on an 80-acre 

basis, the recovery of the percent of the o r i g i n a l o i l I n place 

would be 16.3 percent. I n other words, they found that there i s 

only one-tenth of a percent difference between recovery on an 80-

acre and 160-acre t r a c t , and they have continued that on to two and 

a ha l f acres where they get only 16.93 percent recovery on a two 

and a hal f acre basis, and i f the Commission would l i k e to have a 

copy of that, I w i l l submit i t f o r the record. 

MR. BUSHNELL: I suppose that should be shown as Amerada*s 

Exhibit 5-R, then. I believe that i s a l l I have. 

MR. PORTER: Does anyone have a question of Mr. Christie? 

MR. SETH: On your Exhibit 2, i f the Commission should 

require that the well be d r i l l e d i n the center of a i|0-acre t r a c t , 

would you have any estimate as to — 
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A I gave t h a t , Mr. Seth, I believe. I t would be exactly 

the same as an 80-acre basis or 57»9 acres. 

MR. PORTER: Does anyone else have a question? The w i t ­

ness may be excused. 

(Witness excused.) 

MR. PORTER: Mr. Bushnill, would you l i k e to move the 

admission of your exhibits? 

MR. BUSHNELL: Yes, I move that Amerada*s Exhibits 1-R 

through 5-R be a part of t h i s record. 

MR. PORTER: Is there objection to Amerada*s Exhibits? 

They w i l l be admitted. 

Are there any other of the applicants i n the case that would 

l i k e to present testimony? 

MR. WHITE: At t h i s time Sunray would l i k e to incorporate 

by reference the statement made by John Woodward i n the considera­

t i o n of the o i l allowable f o r the Month of December as the state­

ment was given November 14, 195 7o 

MR. CAMPBELL: Would you mind re s t a t i n g t h a t , Mr. White, 

incorporate by reference the statement of John Woodward i n consi­

deration of the o i l allowable f o r the month of December? 

MR. MALONE: Was he under oath? 

MR. WHITE: He was under oath. 

MR. COOLEY: What i s the significance? 

MR. MALONE: I object to i t , i f the Commission please. 

172 

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 



172-
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I don't know what the statute says, but apparently i t has no r e l a ­

t i o n to t h i s hearing. I am sure there are parties who are i n t e r ­

ested i n t h i s hearing who were not present at the time he t e s t i ­

f i e d . I f there i s anything Mr. Woodward could t e s t i f y to that 

would be pertinent t o t h i s case, he should be presented as a w i t ­

ness so that he would be cross examined by the interested parties. 

MRd WHITE: I f the Commission please, we think i t i s very 

s i g n i f i c a n t as to the economics involved i n t h i s hearing, the 

question of a person being required to go through the cost and 

expense of d r i l l i n g on a 40-acre t r a c t i n consideration of the 

probable market demand that might be available to him. Mr. Wood­

ward brought out very c l e a r l y that the f i l l i n g of the pipeline 

w i l l take u n t i l about the middle of February. I t i s an a r t i f i c i a l 

false market, and also he f u r t h e r stated that i t would take more 

than a c r y s t a l b a l l to even estimate what the market demand on the 

West Coast might be f o r New Mexico crude o i l . He also brought 

out that — 

MR. SETH: I f the Commission please, I believe counsel i s 

v i r t u a l l y s t a t i n g the contents of the statement, and I think i t 

should be i n or out. 

MR. WHITE: Mr. Cooley asked what the significance was. 

I would l i k e to state what material parts of the statement might 

be — 

MR. PORTER: Just one moment, Mr. White. 
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MR, WHITE: And I might state that as f a r as Mr. Malone's 

objection i s concerned, there were some twelve representatives of 

Shell and about four or f i v e representatives of Gulf present at 

t h i s hearing. I t c e r t a i n l y has material bearing on economics i n 

t h i s case. Mr. Malone was present and also Mr. Seth. 

MR. MALONE: Can you assure me that I was i n the room 

when the testimony occurred? 

MR. PORTER: The Commission rules that the counsel's motion 

f o r the incorporation of Mr. Woodward's testimony and statement 

i n t o the record i s overruled or denied. 

MR. CAMPBELL: May I inquire the basis f o r that? I s i t 

because i t i s immaterial? 

MR. MURRAY: Mr. Campbell, I think we have considered some 

of the testimony Mr. Woodward gave as pertinent to t h i s case, but 

his e n t i r e statement i s not to be considered i n t h i s case, and 

i f counsel wants to develop s i m i l a r information insofar as being 

pertinent i n t h i s case, that's his opinion. 

MR. WHITE: Can I renew my request to incorporate the 

record as i t appears on Page 39 through 42. -

MR. SETH: I f the Commission please, we know i t i s c l e a r l y 

hearsay, because he i s not here to be cross examined, but i t i s 

simply that, instead of incorporating these statements in other 

cases, where some of the parties were present and some weren't, 

and considering them as part of the record in this case as i f 
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given under oath here, there is no opportunity for cross examina­

t i o n , and i t is hearsay. 

MR. WHITE: Mr. Seth representing Gulf and Ross Malone 

representing Shell or vice versa are in a position to raise the 

point, but i t is inadequate, that they weren't present, but they 

were in fact present at the hearing, and I believe the rules permit 

the admission of statements. They have been read a l l the time in 

these hearings, telegrams, and otherwise. 

MR. MALONE: We would renew our objection to this further 

offer, and we would l i k e to point out in connection with i t , that 

counsel says that he wants to put in Mr. Woodward's evaluations 

of the California market situation. Now, i f we had had any idea 

that that was going to become pertinent in this case, we certainly 

would have cross examined Mr. Woodward to see i f he is an expert 

and able to t e s t i f y i n the California market situation. We were 

s i t t i n g out i n the audience waiting for another hearing to come 

up, and having no interest on his testimony at that time, we, of 

course, did not cross examine him at that time. 

To permit testimony to be introduced when the witness is 

not available for cross examination is contrary to any principal 

of either administrative or j u d i c i a l hearings that I know of. 

MR, PORTER: The Commission's ruling denying your motion 

extends to a l l of his statement. 

MR* WHITE: In view of the Commission's r u l i n g , I w i l l 
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request that the Commission take administrative notice of i t s 

records and p a r t i c u l a r l y the statement made by Mr* Woodward on 

Page 39 through 42. That's the testimony i n consideration of 

allowables f o r December, 1957o 

MR. PORTER: The Commission w i l l do so. 

MR. WHITE: Thank you. 

MR. MALONE: What was the r u l i n g , please? 

MR. PORTER: The Commission w i l l take notice — 

MR. COOLEY: Take administrative notice of i t s own records 

MR. MALONE: I don't want t o labor t h i s point, but the 

Supreme Court of New Mexico has held that f o r a Commission to take 

into consideration, i n deciding a case, material which was not 

presented i n the hearing and to which no opportunity was afforded 

f o r cross examination, i s reversible e r r o r , and I hate to see 

the Commission put i n the record the fac t that i t i s going to do 

something that the Supreme Court of New Mexico has held improper. 

MR. SETH: I f the Commission please, t h i s might s i m p l i f y 

the question. We have no objection i f Mr. Woodward would l i k e to 

wr i t e the Commission a statement, a l e t t e r , and the Commission 

give the l e t t e r consideration and give consideration to the state­

ment given i n t h i s matter. Our objection i s considering i t as 

part of the testimony. The Commission as you a l l know received 

statements, and we have no objection to t h a t . I f Mr. Woodward 

wants to writ e a statement with the same material, that's a l l 

y 
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right with us, 

MR. MURRAY: That is the l i g h t in which we were going to 

consider i t . 

MR. SETH: Mr. White is asking i t be included as part of 

the testimony and as part of the sworn testimony. 

MR. WHITE: As a mere statement of Mr. Woodward, that's 

a l l we care about i t . 

MR. SETH: I don't think there is any probability i t can, 

as far as I can see. We don't know whether Mr. Woodward wants 

this in or not. Maybe he doesn't, but i f he is prepared to write 

a l e t t e r on i t , we have no objection. 

MR. McGOWAN: I f the Commission please, in taking adminis­

trative notice of your records, and you are not making i t a part 

of the record in this case, the only way there is any objection, 

or any objection can be made, is i f you made a decision on taking 

administrative notice on facts clearly outside the case. You have 

to take administrative notice of your own regulations and records, 

and that's a l l i t amounts to. 

MR. PORTER: The Commission w i l l stand on the ruling . 

I believe that I requested the other applicants in this case to 

come forward with*testimony, i f they had some to present at this 

hearing, and nobody took advantage of i t . 

I f there is nothing else at this time, the hearing w i l l 

recess u n t i l nine o'clock tomorrow. 
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MORNING SESSION 

Friday, December 20, 1957 

MR. PORTER: The meeting w i l l come to order, please. At 

this time we w i l l continue with Case 1308. 

MR. WHITE: May the record show that I'm also appearing 

on behalf of The Texas Company at this time? 

MR. PORTER: Mr. L. C. White, appearing on behalf of 

The Texas Company. 

MR. COOLEY: Mr. Commissioner, at this time I would l i k e 

to move the Commission to reconsider i t s ruling of yesterday on th< 

question of whether the Commission w i l l take administrative notice 

or j u d i c i a l notice of previous separate cases heard by this Com­

mission. I believe I found the rule of law to be that the Commis­

sion can not take j u d i c i a l notice of records i n another and differ­

ent case. 

MR. PORTER: Mr. Cooley, you refer to the Commission's 

action of yesterday i n taking administrative notice of Mr. Wood­

ward's statement i n the previous case? 

MR. COOLEY: Yes, s i r . 

MR. PORTER: The Commission hereby reverses that ruling. 

We w i l l not take administrative notice of Mr. Woodward's statement, 

Mr. Seth. 

MR. SETH: I f the Commission please, we would l i k e to 

start Shell's case i n opposition to Sunray's application for the 

> 

DEARNLEY - MEIER & ASSOCIATES 
INCORPORATED 

GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW MEXICO 
3-6691 5-9546 



174 
change i n the statewide rules. I would l i k e to enter the ap­

pearance of Mr. Leslie K e l l with Shell O i l Company, and Oliver Seth 

as attorneys. We would l i k e to c a l l as our two witnesses Mr. 

Methven and Mr. Lindsay who have both previously t e s t i f i e d before 

the Commission. 

MR. PORTER: W i l l the witnesses stand, please, to be swor 

(Witnesses sworn.) 

MR. SETH: Would you take the stand, Mr. Lindsay? 

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: 

Q Would you state your name, please, Mr. Lindsay, and your 

po s i t i o n with Shell O i l Company? 

A Donald R. Lindsay, I'm an ex p l o i t a t i o n engineer with the 

Shell O i l Company. I would l i k e to mention that my specialty i n 

that c l a s s i f i c a t i o n has been production geology. I think I f a i l e d 

to say that at the f i r s t hearing. 

Q You are the same Mr. Lindsay who t e s t i f i e d at the o r i g i n a l 

hearing i n t h i s case? A I am. 

Q Would you please go to Shell's Exhibit 1-R and make your 

preliminary observations? 

(Marked Shell's Exhibit 1-R, 

i u i laAiTXixica^iono ]"• • 
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A Shell Js Exhibit 1-R i s a structure contour map of the 

E i s t i F i e l d , and i t i s a d i f f e r e n t one than we presented at the 

f i r s t hearing i n that i t covers the ent i r e f i e l d instead of ju s t 

a portion of i t , and i t has been contoured on Marker GC which i s 

the highest producing o i l productive sand i n the f i e l d rather than 

on Marker GA as the previous map. 

On t h i s map we have i n red l i n e s section l i n e s f o r new 

sections which we have constructed f o r t h i s hearingo I n the 

northwest part of the f i e l d are sections GH and I J , i n the central 

portion of the f i e l d are sections KL, MN, and OP. Farther 

to the southeast i s Section QR and i n the southeastern portion 

of the f i e l d are sections ST and UV. 

We have l e f t on t h i s map, or have shown on t h i s map, section 

l i n e s AB, CD and EF, which were presented at the f i r s t hearing, an 

we have l e f t them on t h i s map so t h e i r locations can be noted* 

As i n the previous case we s t i l l maintain that t h i s i s a s t r a t i ­

graphic type trap and that structure i s not the most c r i t i c a l 

f a c t o r as f a r as o i l accumulation goes, but i t does seem to be a 

fact o r i n the southeastern part of the f i e l d i n the upstructure 

portion of the f i e l d where there i s gas produced. 

We have not changed our views on the f a c t that there have bee] 

gas wells completed downstructure from o i l wells with no structura 

explanation f o r t h i s . I r e f e r to Shell Government 21-22A i n 

Section 22, 25 North, 11 West which was completed as a sas well 

I 
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at a structural elevation at Marker GU or 1565 reet above sea 

level. 

There are a number of o i l wells to the west and upstructure 

from t h i s well which are completed i n the same zone and which are 

o i l wells. I won't take the time now to enumerate a l l of them, 

but w i l l do so i f requested. I refer also to Shell Carson 32-20 i 

Section 20, 25 North, 11 West which has also been completed down-

structure i n the same sands and with no structural reason for this 

well to be down structure from o i l wells. To summarize our views 

on t h i s , we think these wells which have been completed since the 

last hearing tend to strengthen our belief that t h i s f i e l d does 

not contain one simple gas cap but a number of gas producing sands 

which are isolated from upstructure oil-bearing sands. 

Q Have you constructed a petrophysical chart based on 

additional data? 

(Marked Shell's Exhibit 2-R., 
for identification.) 

A Yes, Shell Exhibit 2-R i s a petrophysical chart of data 

from Shell Government 24-16A located i n Section 26, 25 North, 11 

West. 

Q Would you point that out on the map, please? 

A On the map I have circled that location i n red. 

This well has been d r i l l e d and cored since the last hearing, 

and I present here data from t h i s well. On i t we have traced the 
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e l e c t r i c l o g , the SP and r e s i s t i v i t y curves, we show the w e l l depths 

every f i f t y f e e t , and we show again with a s o l i d bar the i n t e r v a l 

I have interpreted as supposing po s i t i v e microlog separation. 

As i n the other charts prepared f o r the l a s t hearing, we have 

traced on t h i s chart a porosity p r o f i l e with a l l values greater 

than ten percent porosity shaded i n green and a permeability profi[L< 

with a l l values greater than one m i l l i d a r c y shaded i n redo We 

also show on t h i s chart several w e l l depths indicated which w i l l 

point out the positions of core samples which w i l l be presented 

forthcoming. 

The permeability scale, as on the previous charts,, i s a 

logarithmic scale and has no zero point, and as on the other chart, 

the point one or one-tenth m i l l i d a r c y column includes a l l values 

which were one-tenth m i l l i d a r c y or less. A number of these measured 

zero permeability core analysis i n the lap, and to indicate those 

which do I have w r i t t e n a zero beside each value i n the oh point 

one column which i s a c t u a l l y a zero value. 

Q Why i s t h i s chart s i g n i f i c a n t ? Would you summarzie, pleasb? 

A I t i s s i g n i f i c a n t , i n the f i r s t place i t confirms our pre­

vious evidence that there i s good corre l a t i o n between microlog 

separation and core analysis values. 

Q Would you point out that c o r r e l a t i o n between the permeabil 

i t y and the microlog separation i n several examples? 

A There are several i n t e r v a l s of microlog separation i n the 
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GC sands, and opposite those are generally concentrated the 

highest values of permeability and porosity. The GC has the best 

reservoir characteristics, i n this particular well i t has permeablejs 

up to forty-four millidarcies and porosities up to sixteen percent 

The GC has a short microlog pay int e r v a l , GD corrected, and 

that shows high porosity, but the permeabilities here are a l l less 

than one millidarcy, but they are higher than intervening interval 

I want to mention, i n addition to these intervening intervals, 

that approximately sixty percent of the gross interval core here 

measured zero permeability. In t h i s well, the GE sands i n the 

lowest part of the section are not productive at this location, 

but they are elsewhere i n the f i e l d . 

Q Are there areas of zero permeability lying between section^ 

showing microlog separation there? 

A Yes, there are. There are several intervals of zero 

permeability between the two microlog pay intervals i n the GC 

sand, and I think particularly significant i s the fact that they 

are a couple of feet within the GC microlog interval showing zero 

permeability. In other words, we have an interval which shows 

microlog separation and does not show correspondingly high per­

meability. 

But this occurs i n each case opposite a deflection i n the SP 

curve on the electric log, and I think that these deflections are 

significant i n their correlation with core analysis, and I believe 
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that from this chart and" from cores which we w i l l see i n a moment, 

that they represent interbedded shales and s i l t stones that are 

nonproductive and are nonpermeable and are effective barriers to 

intercommunication between the underlying and overlying sands. 

Q And you have an effective horizontal separation between 

these microlog areas there, i s that right? 

A I believe so. 

Q Are there any further comments on Exhibit 2-R? 

A I think those are the main points I wish to mention. 

Q Do you have photos of the core from this well? 

A Yes, Shell's Exhibit 3-R i s a set of photographs of the co 

from Government 24-16-A. 

(Marked Shell's Exhibit 3-
for identification.) 

MR. CAMPBELL: What was that well again, the same well? 

A The same well. 

Q Would you describe the preparation of these cores, how 

these cores were handled? 

A Yes, the photographs of the cores from 24-16-A were pre­

pared i n the same manner as the core graph of an interval from 33-

which we presented i n the f i r s t hearing. The core was cut down 

the middle through i t s entire length, and one-half of that core 

was mounted and photographed and the other half was sampled every 

foot for core analysis and for exhibits for th i s hearing. So 
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that the exhibits which we w i l l have w i l l hot actually be the 

photographed piece, but i t s other half, i t s better half. In this 

photograph the top of the photograph down to a depth of 4943. 

Q Which way does i t run on the photographs? 

A Well, the top i s i n the upper l e f t , the well was commenced 

coring at 4914 to t o t a l depth and the upper l e f t of the f i r s t phot< 

graph i s the top of the core and i t runs down and then across each 

page as this comes i n order i n this exhibit. 

The uppermost portion of the core from the top to a depth of 

4943 which i s near the bottom of the second photograph, includes 

the interval i n the GC to GD group of interbedded sand stones, 

s i l t stones and shales. 

Q Can you refer to Exhibit 2-R and show us where that i s , 

please? 

A From the top to the portion of the petrophysical chart 

labeled GD. The GD group extends from 4943 to a depth of 4992, anc 

the GE. 

Q Show us the top of that again. 

A (Witness complies.) 

Q From that point to --

A (Indicating.) 

Q Thank you. 

A Below that are the GE and lower sands and shales, they are 

not very sandy i n this well. Mostly shales and s i l t stone. This 
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well i s located about two and a half miles east and s l i g h t l y north 

of Shell Carson Unit No. 1 which i s the nearest cored well by the 

Shell Oil Company for which evidence was presented at the last 

hearing. 

I t l i e s about a mile north of the depositional trend of the 

Gallup sands from Carson Unit 1. So i t therefore represents a 

more northerly sampling of the f i e l d than the previous two cores 

presented as exhibits. 

Q Would you point out any significant portions of t h i s 

exhibit? 

A Well, viewing as a whole, i t appears to be, to have the 

same, the same general characteristics of sedimentation as the 

previous examples. I t has extremely irregular bedding, the sands 

in t h i s core are very i n t r i c a t e l y bedded with shales and s i l t 

stones, and you can see countless discontinuities on a very small 

scale, generally for a sand reservoir I would say i t i s remarkably ] 

erogeneous.- The porosity and permeability on the petrophysical 

chart were samples measured every foot, but I think that i f you 

measure them every fraction of an inch you would get great d i f f e r ­

ences, so these can only be used as general average values through 

out a particular i n t e r v a l . 

I think that this set of photographs tends to confirm that 

the cores which we presented at the last hearing from Carson Unit 

1 i n 33-24 were representative and characteristic of t h i s formatioi 

l e t -
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On these photographs there are red arrows which indicate the core 

samples or the intervals of core samples which w i l l be presented 

as exhibits. 

Q Anything further on those photos? 

A I think not at the moment. 

Q Do you have the core samples? A Yes. 

Q Mr. Lindsay, you have presented the core samples which are 

Exhibits 4-R A through H? A Yes. 

(Marked Shell's Exhibits 4-R A 
through H, for identification.) 

Q Would you proceed with these and indicate their significan 

and their general location and depth? What well are these from? 

A These cores are from Shell Government 24-16A, the same 

well for which the petrophysical characteristics are shown on 

Exhibit 2-R. I would l i k e to refer to this chart as I describe 

just b r i e f l y the appearance of each of the cores. 

The uppermost core sample i s from a depth of 4917 feet, I 

w i l l give these to the nearest foot. That i s i n the uppermost 

microlog interval of the GC sands. I t ' s a fine grain calcareous 

s i l t y sand stone and this foot of core measured 1.3 millidarcies, 

but again I think you would have wide variation within that foot. 

Referring both to the core sample and the photograph, we again 

have these l i t t l e irregular streaks, pods of more f r i a b l e sand, 

which I think were caused by marine organism, some of a burrowing 
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nature which probably l e f t burrows and borings i n the sedi&enta 

and which were later f i l l e d with other sand. These generally are 

of a more permeable nature than the surrounding rock, but I don't 

think they are very effective as far as communication because 

generally the walls of each of these l i t t l e borings are lined with 

s i l t , probably deposited during, while the organisms were i n actio 1. 

The second core at a depth of 4925 i s from — 

Q (Interrupting) That i s Exhibit 4-R-B? 

A 4-R-B i s from an interval between, two intervals of micro-

log pay i n the GC sand group. This i s a s i l t stone of zero per­

meability, and i t also shows extensive reworking by marine organist 

and contains many isolated l i t t l e sand streaks which are apparently 

not effective to communication because of the fact that we were nop 

able to obtain any permeability i n this core i n lab measurements 

at a l l . 

The next sample, 4-R-C, from the depth of 4933 feet, and that 

i s i n the longest microlog pay interval i n this well i n the GC 

sands, and this consists of very closely interbedded sands, s i l t 

stones and shales. This sample measured 10.7 millidarcies, but 

I think that i f you were to get an independent core analysis per­

meability measurement of a streak of sand by i t s e l f , i f you could 

do so, you would probably get a much higher permeability. The 

permeabilities are i n this interval extended up to 44 millidarcies 

The next sample, 4-R-D from a depth of 4939 isn't this same 
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microlog i n t e r v a l , but from a lower sand which i s separated from 

the previous one by a number of shale breaks, t h i s i s from a six 

inch sand body from which particularly on the photographs the evi­

dence of these borings by marine organisms i s particularly i n evi­

dence. This particular sample measured 6.2 millidarcies, but i t i j j 

adjacent to more permeable sands. 

The f i f t h sample, 4-R-B from a depth of 4952 i s from a very 

irregularly bedded shale and s i l t stone interval which l i e s between 

the microlog permeability intervals i n the GC and the GD sand 

groups, and thi s also measured zero permeability, and I think that 

t h i s i s from an extensive section that separates and isolates the 

GC and GD sands i n this well. 

The next sample, 4-R-F, from a depth of 4974 i s from the micro-

log pay interval i n the lower part of the GD int e r v a l . I t i s very 

fine-grined s i l t y calcareous sand which showed a permeability i n 

this foot of 0.3 millidarcies, and again i f evidence of reworking :.s 

present and on the top of the core where the core was broken i s a 

f o s s i l . 

Q W i l l you point i t out, please? 

A Yes. Which i s a fragment of some mollusk which I think 

might very well be a bottom dwelling organism and may possibly 

have been one of the organisms which caused, of the species which 

caused a l l this reworking. 

The next sample, 4-R-G, the depth of 4991 occurs just above 
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Marker GE i n this well and i s a shale with streaks of s i l t stone 

and non-interconnecting very fine grain sand streaks of zero per­

meability, and the lowest sample 4-R-H from a depth of fi v e thousand 

and three i s a sl i g h t l y more sandy sample, but i t i s also a pre­

dominantly s i l t stone and shale, and also measured zero permeability. 

Q Do you have any comments now on any relationship of the chart 

to these cores? Before that, I believe you t e s t i f i e d that loca­

tion of these particular samples i s shown on the core photographs 

by some red markers, i s that correct? 

A Correct. 

Q So we can relate the other half of these particular samples 

to particular points i n the photograph? 

A Yes, the arrows i n each case point to the top of the 

interval from which the sample i s taken. I would summarize from 

th i s that inasmuch as we have cored a well some distance away 

from previously cored wells and found the same nature of sedimenta­

t i o n , that this core has not changed our ideas regarding the 

nature of the Gallup sands i n the B i s t i Field, that i t i s very 

heterogeneous reservoir, and that I don't think that any further 

development w i l l modify our ideas regarding the reservoir. 

Q Have you prepared some cross sections as indicated on 

Exhibit 1-R? Would you go to those, please? 

A Quite a few. I have already indicated the locations of 

these sections. In the previous hearing we didn't have anv sectiois 
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through the southeastern portion of the f i e l d , and so I have pre­

pared two cross sections i n that area, cross section ST which i s 

Shell Exhibit 5-R» which i s along the trend of the sands. 

(Marked Shell 8s Exhibit 5-R, 
for identification.) 

Q Would you point i t out to i t s f u l l extent, please? 

A I t starts i n Section 24, of 25 North, 11 West and extends 

southeast to Section 34 i n 25 North, 10 West. In Section UV which 

i s Shell Exhibit 6-R, i s constructed across that section i n a 

southwest-northeast direction. That i s entirely within Sections 

33 and 34 of 25 North, 10 West. 

(Marked Shell's Exhibit 6-R, 
for identification.) 

Q Would you discuss those two sections and point them out, 

please? ST is Exhibit 5-R and UV i s 6-R? 

A That i s correct. ST i s this long section which goes 

through a number of wells, to save time I won't name them a l l , but 

the most northwesterly well i s Gulf Carson 4 and at the south­

eastern end i s Monsanto Blanch 1. I have used a similar approach 

i n interpreting pay intervals i n these wells and i n interpreting 

their communication or lack of communication. 

I have shown on each well a black bar which represents the 

interval of positive microlog separation. Now, as I pointed out 

on the petrophysical chart, there may be areas of positive microlog 

ssnjir'af.i nn whi n h include varv thin intorbnddnd r h i ] rr of* T r n 
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permeability and break these i n t e r v a l s i n t o t h i n l y interbedded 

sands and shales, so I have used the SP curve i n conjunction with 

the microlog i n i n t e r p r e t i n g the po s i t i o n of the pay sands. 

As before, we don't maintain that a l l production comes from 

only these pay i n t e r v a l s as indicated sections, but these are the 

best sands, the sands of considerably higher permeability than any 

of the sands which do not show microlog separation. I have indicai 

these best sands w i t h t h i s stippled pattern on each cross section 0 

I n t h i s Section ST there i s pay i n both the GC and upper GE 

sand i n t e r v a l s almost a l l the way along the section. This,.of 

course, would show the most continuity inasmuch as i t i s constructet 

along the depositional grain of the sands. 

This does not necessarily mean, though, that where two wells 

are shown as connected with pay that there i s actu a l l y e f f e c t i v e 

communication between these w e l l s . I mention that now, but I w i l l 

show more evidence f o r i t a l i t t l e l a t e r . The most s t r i k i n g situa­

t i o n on t h i s w e l l I think i s the Skelly Lockhart No. 2 which i s thi 

t h i r d from the r i g h t on the section. This w e l l was d r i l l e d or com­

pleted i n September, 1957, i t i s a 40 acre lease l i n e o f f s e t to 

Monsanto Frank 1 which was completed i n July, '57. 

The well to the northwest of Lockhart 3 i s Skelly Lockhart 2 

which was completed i n October, '57, and I want t o point out the 

greatly increased pay i n t e r v a l picked up i n t h i s w e l l , Lockhart 2, 

of which three sands do not reach either of the other wells. 

;ed 
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This, to me, i s a very surprising thing, particularly 1'or a iongi-

tudinal section. There are two sand intervals i n the GC and one i r 

the GD which do not show microlog pay i n either of the adjacent 
wells on this section. 

This Skelly Lockhart 2 i s the t i e i n well for our southwest-

northeast cross section UV. The wells on this section are Skelly 

Lockhart 1, Skelly Lockhart 2 and Monsanto Atlas 2. In the middle 

well, Lockhart 2 again penetrates a much greater pay interval than 

either of the adjacent wells. I guess Skelly has real good geologists 

because I would not have been able to predict from the adjacent 

wells what we would find i n th i s well, and I think i t i s very sur­

prising that we f i n d a much thicker pay interval than i n either 

of the adjacent wells. 

On this section you have, we can see that the uppermost micro-

log pay sand interval i n Lockhart 2. 

Q Would you point i t out, 2? 

A Which was not penetrated by Skelly Lockhart 3 or Monsanto 

Frank 1 was penetrated by Skelly Lockhart 1 and Monsanto Atlas 2, 

but the lowest pay interval i n the GC group i s not penetrated by 

an adjacent well on either section, including one 40 acre offset. 

To me this i s strong evidence that that sand would not have 

been drained had not this well been d r i l l e d i n this particular, l o ­

cation. Again, the lowest GD sand for which there i s microlog separa­

tion i n Skelly Lockhart 2 does not show microlog separation i n 
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either or the surrounding lour wells. 1 reacn tne same conclusion 

for that sand. 

I would l i k e to show next, i n conjunction with these sections, 

Shell Exhibit 7-R, which i s a true scale section of a portion of 

cross section ST. The wells on this true scale section are from 

l e f t to r i g h t , Skelly Lockhart 3 and Skelly Lockhart 2 and Monsant< 

Frank 1. The f i r s t sections that I referred to, Exhibits 5-R and < 

are constructed with a ten-fold v e r t i c a l exaggeration, i n order to 

show the data i t i s necessary to show, and not have the section 

unduly large. The scale on the fu l l - s i z e d exhibit i s to a horizon 

scale of one inch to two hundred feet and a vertical scale of one 

inch to twenty feet. 
(Marked Shell's Exhibit 7-R, 
for identification.) 

Exhibit 7-R, the portion of cross section ST is to both a 

horizontal and vert i c a l scale of one inch to twenty feet. I 

constructed this merely to point out that these other sections giv< 

a rather distorted view as far as distance between wells go. They 

look l i k e they are real close together, but t h i s Exhibit 7-R shows 

thei r true relationship i n distance. So you can see on thi s sec­

ti o n the distance between a 40 acre location from i t s offsetting 

well, Skelly Lockhart 2 and Monsanto Frank 1, and the distance 

between Lockhart 3 and Lockhart 2 represents the distance between 

two diagonal 80 acre wells. 

I think t h i s gives us a better idea of the distances over 
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which we are c o r r e l a t i n g these very t h i n stringers of sand. 

Q You have an additi o n a l cross section, Mr. Lindsay? 

(Marked Shell's Exhibit 8-R, 
fo r i d e n t i f i c a t i o n . ) 

A Yes, cross section QR i s Shell Exhibit 8-R. Section 

QR i s the next cross section to the north we have of Sections ST 

and UV, and i t runs i n a southwest-northeast d i r e c t i o n through 

t h i s portion of the f i e l d . 

I n t h i s section we can again see evidence of very rapid sedi­

mentary variations i n a l l i n t e r v a l s , the uppermost GC sands, GD 

sands, and also down i n the lower sand group, the GF sands on t h i s 

section. 

This section extends from Shell Carson Unit 34-19 on the l e f t 

to Shell Government 23-16 A on the r i g h t . Shell Carson Unit 32-20 

picked up the best sand development i n the GC sand group. And of 

these, the uppermost three pinches out before i t reaches either 

adjacent w e l l , and the lowermost, w e l l , a l l the i n t e r v a l thins 

out before i t gets to either adjacent w e l l , and even more s t r i k i n g 

i s the upper GD sand which shows no microlog separation i n either 

of the adjacent wells. 

Between Shell Carson Unit 41-20 and Shell Government 24-16 A 

there are very rapid sedimentary changes. I t may appear that the 

wells are not i n communication with each other at a l l . 

I would l i k e to amend t h i s section at t h i s time to indicate 

that tho ],-,WAQt pnrtinn nf ths upper GC sand i n Shell Carson Unit 
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41-20 may connect with the uppermost portion oi the upper GC sand 

i n Government 24-16 A. That may be a more preferable interpreta­

t i o n . But even i f they do, they are not i n exactly the same 

stratigraphic in t e r v a l , and i t i s my opinion there might be very 

poor communication between those sands. 

Q Is there a gas well on this section? 

A Yes. Shell Carson Unit 32-20, the t h i r d from the l e f t , wa; 

completed as a gas well, the i n i t i a l production on October, '57 wai 

three barrels of load o i l and 1250 MCF per day gas. Production 

since then has indicated that i t i s a dry gas well. This well i s 

situated downstructure from Shell Carson Unit 23-20 and Shell 

Carson Unit 34-19. These are o i l wells, I believe, that 23-20 

has a higher than average gas-oil r a t i o . I don't believe that 

34-19 does. These are i n communication as shown on this section 

through the GC sand. 

Now, that's an enigma that we would have o i l wells upstructure 

i n communication with gas wells, and th i s i s very significant to 

me i n that even where I can show communication there may be dis­

continuities between those wells that we know nothing about u n t i l 

we d r i l l there. I think t h i s i s a genuine anomaly and I can't 

explain i t structurally. 

One f i n a l thing, I would l i k e to point out, i s the lowest 

GD sand i n Shell Government 24-16 A which was not penetrated by 

the, I believe i n the adjacent 40 acre well, Shell Government 26-13 

> 
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Giving additional evidence there i s discontinuities between 40 

acre wells, I show pay i n the lower GD sands, they should not be 

considered as pay inasmuch as they are water bearing. 

Q Would you go to KL, Exhibit 9, and point out where KL i s 

on the structure map? 

(Marked Shell's Exhibit 9-R, 
for identification.) 

A I would l i k e to refer next to Section KL, MN and OP which 

are situated close to each other and near our previous Section AB 

and CD. Section KL, which i s a Shell Exhibit 9-R, i s a west to 

east section extending from Section 7 to Section 10, 25 North, 

12 West. Section MN i s a south to north section within Sections 

15 and 10 i n the same township and range, and Section OP i s another 

east-west section, cross section, extending from Section 9 to 11 

i n the same township and range. 

On Section KL, the west-east section, there are three Sunray 

Mid-Continent wells on the l e f t side, Federal C-18, C-16 and C-14 

which are spaced at 80 acre locations, and on the rig h t side are 

five Shell wells extending from Shell Government 12-9, sorry, 

correction, four Shell wells and a Southern Union well which are a' 

40 acre locations i n the line of the section. 

The best sand development i s found i n the GC sand group, 

fortunately, on the right side of the section. In Shell Governmen 

32-9 and 42-9 there appear to be as many as fiv e separate i n t e r ­

9 
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west to three sands, two and then one, which i s getting quite t h i n 

The GC sands on the l e f t side of the section there appear to be at 

least two separate sand stringers which are not at the same s t r a t i ­

graphic position, and therefore, i n my opinion they are not i n 

communication with each other, and the GE and GF sands on this 

section, the lowermost sands are present i n most of these wells, 

showing microlog separation. 

They have very erratic distribution up and down the section 

as well as exhibiting very rapid l a t e r a l variations. Probably the 

thickest GE sand was penetrated i n Shell Government 32-9 that 

pinches out completely to the l e f t i n Shell Government 22-9, and 

thins down to practically the vanishing point i n Shell Government §.2-9< 

The lower portion of Shell 42-9, there are two GC sand stringers 

that doesn't show any microlog pay interval i n the adjacent well. 

The Shell 22-9 i s a GE sand. That does not. Shell Government 

12-9 are three GE sands i n which neither the upper or the lowest 

appear to reach either of the adjacent wells, and Sunray picked up 

one i n Federal G-lB which appears to not reach 16 i n that i t ap­

pears there i s no microlog separation. 

Some of the sands are perforated and do not produce o i l , 

particularly after having been fracted even. Again, I believe that 

the best developed sands are where they do exhibit microlog separa­

t i o n and where they don't I believe the sands to be very t i g h t and 

to not communicate over any considerable horizontal distance. 
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Q Exhibit 9-R, you have instances where there are sand 

members showing microlog separation that don't even extend from 

one 40 acre location to another, i s that correct? 

A That i s correct. Several of these wells were d r i l l e d 

since the last hearing as 40 acre location wells, and several of 

them have picked up new sands, 

(Marked Shell's Exhibits 9-R and 
10-R, for identification,) 

Q Now, Exhibit 10-R. A Excuse me, 

Q Well, proceed, 

A I have a few more things on this one, I want to point out 

another drafting error i n Sunray Mid-Continent Federal C-14, the 

lowest GF sand or the GF sand which shows microlog separation was 

located ten feet too low on thi s exhibit and should be ten feet 

higher. 

The interval should be 4858 to 60 and that would place i t 

opposite the interval which Sunray wisely perforated, i t would 

probably then communicate with the upper GF sand i n Government 

Shell 12-9 rather than the middle one. 

I have one further thing that Southern Union made a very good 

well out of thi s Ka-Gee-Tah 1. They perforated i t only down to th 

GE sand as I believe was explained yesterday, and the i n i t i a l rate 

according to our records, was 48O barrels a day from the lower 

sands alone, even where they don't exhibit microlog separation. 
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This would appear to me to indicate that i t ' s possible to make a 

f a i r l y good well out of just the lower sands, and they have been 

referred to as i n f e r i o r sands and they aren't the best sands i n thi 

f i e l d , but I think here i s evidence that they are very important 

i n the development of th i s f i e l d . 

Now, Section MN is Shell Exhibit 10-R. This i s the north-

south section i n the central portion of the f i e l d . 

MR. SETH: Mr. Nestor, would you point that out again, 

please? 

MR. NESTOR: Yes. 

A I would l i k e to refer to th i s section i n conjunction with 

Section OP since these two sections cross MN, being the vertical 

and OP I should say, the north-south and t h i s , the OP, the west 

to east section. The t i e i n well on these two sections i s Shell 

Government 34-10. In other words, both sections pass through Shell 

Government 34-10, and show the same pay intervals. 

This well was also shown on Section AB at the previous hearing 

I f you'll compare them, which I'm sure you w i l l , you w i l l notice 

that i n this section we show four separate sand intervals i n the 

GCp whereas i n the previous one we showed only one continuous sand 

int e r v a l . I have reexamined many of these logs and I found a 

slight streak i n the microlog pay i n the upper portion i n the GE 

sand i n this well which I think actually i s not continuous microlog 

separation, and the reexamination of the SP curve shows there are 
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many shale breaks which we nave seen i'rom the petrophysical chart,' 

and the core samples and photographs do represent interbedded shales 

which are not pay and which separate the sands i n t o interbedded 

layers. 

I th i n k the explanation f o r t h i s microlog pay, where we don't 

r e a l l y think i t i s , i s that where there i s a gross sand i n t e r v a l with 

many interbedded shale beds, that undoubtedly the microlog zone 

dragged some mud cake across the face of the shale, gives you a 

reading where there r e a l l y i s n ' t enough permeability to r e a l l y be 

indicated by the microlog. 

I have taken that in t o account i n constructing my section, 

and that's my explanation f o r t h i s r e i n t e r p r e t a t i o n i n 34-10. On 

other of these sections the GC sands are very w e l l developed. The|y 

occur i n most wells as many layers of sand rather than one con­

tinuous one. The thickest GC i n t e r v a l was penetrated i n Shell Carl­

son Unit 11, the f a r r i g h t w e l l on Section OP. There appear to be 

eight separate sands, and the uppermost and the lowest GC sands i n 

Carson Unit 11 have pinched out by the time, pinched out i n Shell 

Government 44-10 and do not show microlog pay i n t e r v a l s . 

Again I think t h i s i s evidence of the pinch of permeable sand 

between two 40 acre wells and that i f 14-11 had not been d r i l l e d w; 

might not have penetrated these sands i n any w e l l . Their easterly 

extension i s undetermined because development hasn't continued tha 

way to date. 
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On Section OP, the second well from the l e f t , P h i l l i p s — 

Tah-Nig2 penetrated three intervals of GD sand as indicated by 

the microlog. This well was also on Shell's cross section CD i n 

the previous hearing. I f you check th i s against that you'll f i n d 

that the upper two GD sands were penetrated by El Paso Kelly State 

1, but the lower one was not. So there are wells on three sides of 

I-Tah-Nip 2 which do not penetrate a GD sand which was penetrated 

by I-Tah-Nip 2. On Section MN, Shell Exhibit 10-R, the well seconfi 

from the right penetrated several sands i n the GE and GF group, 

and on this section they have a l l pinched out i n Shell Government 

31-10, that i s they don't extend that f a r . 

The middle one of these three sands pinches out before i t 

reaches Shell Government 34-10 with microlog separation, and the tjjp 

and bottom sands have thinned down to a very small i n t e r v a l . 

I think those are the points I want to make on these sections. 

Q Do you have any general observations to make to the Com­

mission as a result of th i s study? 

A There are two more sections. These are the last two. 

Q A l l r i g h t . 

A SectionsGH and I J were located i n the northwesternmost 

extremity of the f i e l d . GH i s a section northwest-southeast section 

longitudinal with the sand trend. I t extends from Section 29 to 

Section 34, i n 26 North, 13 West, i t extends from Br i t i s h American 

Douthit B - l l to Brit i s h American Salge B-3. Section I J i s a 

197 

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 



, 198 
southwest, nortneast section'which crosses GH at Douthit B-14, 

i t extends from Section 33 to Section 22, the same township and 

range. I t extends from B r i t i s h American Salge B-2 to Benson, Montin, 

Greer Foster 2. 

On Section GH, which i s the section l o n g i t u d i n a l through the 

deposition, grain appears to have f a i r l y good, r e l a t i v e l y good con­

t i n u i t y as indicated by the microlog. But there are again reasons 

to believe that t h i s does not necessarily mean completely good 

communication. 

The GC i n t e r v a l shows good sand development i n B r i t i s h American 

Salge B-l, and i n Salge B-3 there were two microlog i n t e r v a l s i n 

the same sand, and I would have interpreted these as pay except 

that B r i t i s h American ran a d r i l l s t e m t e s t including both of 

these i n t e r v a l s i n one test and they recovered 65 feet of d r i l l 

mud on a one-hour t e s t , so i t would appear to me that these sands 

are quite t i g h t and perhaps jus t porous enough and barely j u s t 

permeable enough to exhibit microlog pay. 

They are not productive, the w e l l was abandoned. B r i t i s h 

American Salge B-l, according to our records, was completed f o r an 

i n i t i a l production of 743 barrels a day, and the next w e l l to the 

northwest, Douthit B-14 which shows even more GC pay but no GD 

pay although i t was perforated there, had an i n i t i a l production of 

185 barrels a day. This, to me, r e f l e c t s the changes i n the 

qu a l i t y of t h i s reservoir rock which you cannot pick up merely by 
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p l o t t i n g tne microlog ana suggests to me that trie most p r o l i f i c 

portions of t h i s f i e l d are not very predictable and that many of 

them may be missed or ju s t grazed i f spacing i s carried on too wid|e 

a pattern i n t h i s f i e l d . 

I have to explain another d r a f t i n g mistake. I t i s not impor­

tant to the discussion, B r i t i s h American Douthit B-15 i s mislocatejd 

l a t e r a l l y between Douthit B - l l and B-14. The correct distance 

should be from Douthit B - l l to B-15, the horizontal distance i s 1S|80 

feet and from 15 to Salge B-l the distance should be 47, 10, 1. 

That would move B-14 f a r t h e r l e f t on t h i s section, but there do noi 

seem to be s i g n i f i c a n t d i s c o n t i n u i t i e s which I w i l l dwell on which 

t h i s change would a f f e c t i n any way. 

Section I J , which crosses GH at B r i t i s h American Douthit B-14|p 

shows much more evidently rapid sedimentary v a r i a t i o n s . B r i t i s h 

American Douthit B-5 penetrated a f a i r l y t h i c k sand i n the GC i n t e r v a l , 

That i s the most, lowermost one which*s not penetrated, Douthit B-] 

and has p r a c t i c a l l y thinned down to nothing i n B-16. I n a s i t u a t i o n 

l i k e t h i s , i f B-5 were here and B-6 were here, t h i s sand would not 

be adequately drained, and therefore i n the s i m i l a r situations bet 

40 acre wells where there i s a th i c k section penetrated i n one well 

and thinned down to a very t h i n i n t e r v a l i n another w e l l , I think 

drainage would not be adequate even though i t was penetrated i n t h i s 

t h i n i n t e r v a l , that the drainage of the greater portion of the sani 

would not be adequate unless i t i s penetrated i n i t s t h i c k e s t , bes 

tfeen 

:he 

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 



200 

c-

I 

value portion. ~ 

Of course, I say we are more l i k e l y to do that on 40 acre spajc 

ing than on 80 acre spacing. Other d i s c o n t i n u i t i e s on t h i s section 

are found, B r i t i s h American Douthit B-13 i s the lowermost GC sand, 

see appears to pinch out before i t reaches either of the adjacent wells. 

Q Do you believe that these lower sand members are a matter 

that should be considered and perhaps a s i g n i f i c a n t part of the 

reservoir a f t e r a l l , based on your study and the presentation of 

these cross sections and also the completion by Southern Union of 

a wel l i n the lower pay? 

A Yes, I think they have proven to be a s i g n i f i c a n t portion 

of t h i s reservoir. 

Q Do they show a greater or lesser d i s c o n t i n u i t y , could you 

generalize on that? 

A Yes, the lowermost sands, the ones, the GE and lower are mjuch 

more i r r e g u l a r l y d i s t r i b u t e d i n t h i s reservoir. They don't occur 

i n every place that the overlying sands do, and i f you d r i l l , my 

opinion f o r only the overlying sands, you may miss many portions 

of the lower sands. They are generally thinner as a group, but th|ey 

seem to occur i n discontinuous i n t e r v a l s , and they don't seem to 

extent over as wide areas as the i n d i v i d u a l stringers, streaks of 

sand i n the upper sands. 

Q I s i t also the case where you have production from section|s 

where there i s no microlog separation too? 
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A Tes, i t i s . 

Q Do you have any f u r t h e r comments, Mr. Lindsay? 

A I th i n k that i s a l l I have to say with reference to the 

exh i b i t . 

Q Do you have any general conclusions you would l i k e to draw' 

A I don't think my conclusions would be d i f f e r e n t from what 

they were a f t e r the f i r s t hearing. 

Q Would you restate them jus t b r i e f l y ? 

A Just very b r i e f l y , that my geologic i n v e s t i g a t i o n of the 

B i s t i Field has shown i t t o be an extremely heterogeneous sand 

reservoir, that i t shows frequent numerous d i s c o n t i n u i t i e s from 

well to w e l l , and t h a t examined both on a large scale with maps 

and sections and also on a very, very small scale with core samples 

that I would not expect t h i s sand to have characteristics which 

would permit i t t o drain over wide areas, and that I think there­

fore a spacing as wide as BO acres i s c e r t a i n l y going to miss many 

sand i n t e r v a l s which would be penetrated by 40 acre wells. I 

think that that now has been proven. 

MR. SETH: I believe that's a l l the di r e c t we have, i f 

the Commission please. 

MR. PORTER: We are going to take a f i f t e e n minute recess. 

(Recess.) 

MR. PORTER: The meeting w i l l come to order, please. 

Mr. Seth, you were through with vour d i r e c t examination? 

f 
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MR. SETH: Yes. 

MR. PORTER: Would you take the stand, Mr. Lindsay? I'm 

reasonably sure that somebody has a question. 

Anyone have a question of Mr. Lindsay? Mr. Campbell. 

CROSS EXAMINATION 

By MR. CAMPBELL: 

Q Mr. Lindsay, f i r s t I want to assure you that i f you hadn't 

confessed I wouldn't have found those errors. 

A I thought Mr. Selinger would be here t h i s morning. 

Q You may have stated at the last hearing, but I'm not sure, 

would you please t e l l me the extent of your experience i n sand 

reservoirs of this nature i n the Mid-Continent or Rocky Mountain 

area? 

A My experience with sand reservoirs of this nature i n the 

Mid-Continent or Rocky Mountain area consists exclusively of the 

B i s t i Field. I became familiar with the development at B i s t i durii 

the l a t t e r part of 1956, and since last July I have been Shell's 

production geologist responsible for the production geology of the 

B i s t i Field. 

Q Have you had experience i n other areas with f i e l d s that 

you considered to be comparable with regard to the deposition and 

so forth as the B i s t i Field? 

A I have not had experience i n other fi e l d s which are quite 

l i k e the B i s t i Field. 
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Q HOW can you tnen~state as a conclusion that t h i s f i e l d i s , 

as I understood you, more heterogeneous than other f i e l d s of similar 

nature? 

A By other f i e l d s of a similar nature, I was referring to sajnd 

reservoirs i n general. I have never seen so heterogeneous a sand 

reservoir. 

Q I t ? s quite true, i s i t not, that the B i s t i Field, based 

upon your study, i s considerably different i n a great many respect; 

than i n the sand reservoirs, say on the West Coast? 

A Yes, i t i s . 

Q That i s true with regard to the characteristics of the 

rock as well as the pay thickness and so on? 

A That i s correct. 

Q Would you say that t h i s B i s t i Field, considering the general 

pay thickness, i s of an i n f e r i o r quality to many of the sand reser­

voirs on the West Coast? 

A There are many on the West Coast that are much better and 

there are some I would say of generally comparable quality as a 

reservoir. 

Q Are tftere- reservoirs that you have studied that you have as 

i n this reservoir, various stringers of possible productive sand 

such as you have described here this morning? 

A There are reservoirs of that type, but I have not thoroughly 

studied this type of reservoir before. 
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Q Do you believe t h a t i t i s feasible to d r i l l a s u f f i c i e n t 

number of wells i n t h i s reservoir to penetrate each and every one 

of the possible productive sand stringers to which you have referred? 

A You mean economically feasible? 

Q Yes. A No, I don't. 

Q So that i t i s a matter of degree as to the f e a s i b i l i t y 

or a d v i s a b i l i t y of d r i l l i n g a dditional wells i n t h i s reservoir? 

A I think that's a sound basis to go on. 

Q Our basic difference then l i e s i n what that degree may be, 

as I understand, whether i t ' s necessary or feasible to do i t on 40 

acres or 80 acres? 

A That seems to be the controversy. 

Q This may be an engineering question, i f i t i s , of course 

you should defer i t to the engineering witness. I would l i k e to 

re f e r you to your Exhibit 9-R which I believe i s the long exhibit 

at the top of the main board there. A Yes. 

Q As I understand t h a t , you have three wells of Sunray on 

the l e f t spaced at 80 acres, correct? 

A I believe that's correct. 

Q Are those wells essentially toward the flank of t h i s sand r|ar? 

A They are near the southernmost extremity of the Bisti-Lower 

Gallup sands. 

Q Would you expect at that point the GC and the GD and a l l 

the rest of the sands there would probably t h i n out due to the 
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nature oi the deposition? 

A Thin out i n which direction? 

Q Thin out towards the fla n k s , A I believe that they do, 

Q Now, then, r e f e r r i n g t o the four wells of Shell's there, 

I would l i k e f o r you to t e l l me how much additional o i l sand you 

penetrated by the d r i l l i n g of those inside wells there that you 

did not penetrate with the 80 acre l o c a t i o n . Considering those 

two that you just pointed to as your normal 80 acres, i t appears t 

me that you got more sand with those than you got with the 40 acre 

ones, 

A I t appears t h a t we got the most i n the normal 80 acre we l l 

32-9 and we have just about as much of the 42-9, including two sand 

i n the GE and GF groups that were not present i n 32-9, and we appe; 

to have encountered a GE sand i n 22-9 which i s not at the same 

str a t i g r a p h i c p o s i t i o n as the GE sand i n 32-9. 

Q Now, assuming that you have approximately the same amount 

of sand i n your upper zones which I believe i s your GC and possibl; 

part of the GD there,in a l l four of those wells do you consider 

that you obtained enough addit i o n a l o i l sand or po t e n t i a l produc­

t i o n from the lower zones of the i n f i l l wells to j u s t i f y the cost 

of t h e i r d r i l l i n g ? 

A You t a l k i n g about additional o i l ? 

Q Yes, A From the new wells? 

Q Yes, That you would not have recovered from the 80 acre w< 
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A The mechanics of production and volumes of recovery do 

merge on the present of our engineering s i t e and I have not made 

a cost estimate or a volumetric estimate of the type you mentioned 

But apparently t h i s i s considered by Shell's Engineering Departmenl 

as a p r o f i t a b l e enterprise, so that's the way we are conducting i t , 

Q I'm sure that i s t r u e . Could that be a matter of the rate 

at which you are able to obtain the o i l rather than whether you 

obtain the o i l ? 

A No. Of course, w e ' l l obtain i t f a s t e r , now we are get t i n g 

i n t o supply and demand and I don't want t o go in t o rate and a l l 

t h a t , but I conclude that there i s a s i g n i f i c a n t amount of addi­

t i o n a l o i l which you would not get at a l l on 80 acre spacing. 

Q Well, now, are you concluding that as a geologist, or do 

you want me to ask the engineer about the amount of o i l ? 

A Well, from a geological standpoint. 

Q Explain that to me, that i s what I want t o f i n d out. 

A Not only on these p a r t i c u l a r wells. 

Q I want you to t a l k about these p a r t i c u l a r wells. Those 

are the ones that are demonstrated there as i n d i c a t i v e of the 

conditions i n t h i s f i e l d . 

MR. SETH: I think the witness can answer the question 

and explain i t f u r t h e r by r e f e r r i n g to other e x h i b i t s . 

A I w i l l explain i t here. I w i l l r e fer to Shell Government 

22-9 and 1+2-Q, thnsp VN=>"N « ppnpt.rst-.oH f^nds i n t-.he GE and GF groups 

t 
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which were not penetrated" by trie other wells, and I believe -chat 

that i s new o i l which w i l l be produced that would not have been 

produced on the 80 acre wells. 

There appears to be a pretty f a i r correlation of pay zones up 

in the more p r o l i f i c pay. Now I mentioned earlier the qualification 

I placed on these correlations I make. That I am convinced by now 

that merely because you can correlate a microlog pay from one well 

to another does not mean that they are necessarily i n complete 

communication. I have attempted to stress the l a t e r a l variations 

i n porosity and permeability development i n these wells, and their 

apparent l a t e r a l variations i n productivity as shown particularly 

on GH where you can correlate microlog pay zones i n one well i t 

is very productive and i n this well i t i s dry. 

Q Let's talk about the l a t e r a l variations i n , or the vertical 

variation i n permeability, do you consider there are inpenetrable 

barriers between the zones that you have classified i n your geo­

physical chart and as you showed them on your cross sections? 

A I lost you. 

Q Do you consider there are inpenetrable barriers between your 

GD and GC or GE there? 

A I think that at the location of th i s well we have direct 

evidence that there are layers of inpenetrable rock through which 

o i l w i l l not migrate i n any practical time. 

Q Do you consider that exists throughout t h i s reservoir? 
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A I t i s my opinion that i t does. 

Q Do you think there i s more than one o i l reservoir involved 

here? 

A I t ' s d i f f i c u l t to define, I would say, an individual reser­

voir i n a f i e l d l i k e t h i s . We look at the whole thing as one o i l 

f i e l d , but i t ' s my belief that i t really consists of many isolated 

sands which are completely separated from each other, I mean a 

great many and each of those I think i f you wish to cut i t very 

fi n e l y you might c a l l a separate reservoir. 

Q Would you recommend that any of these particular sands be 

produced separately? A No, I don't. 

Q Do you consider that that situation at th i s stage of develop 

ment creates some uncertainty with regard to the nature of this 

particular reservoir? 

A I think that at t h i s date we have an even greater sampling 

of the reservoir and a portion of i t on closer spacing than we had 

at the previous hearing. At that time I had drawn certain con­

clusions regarding the nature of the reservoir, and I think that 

the development since then has only strengthened those and has 

not really changed them. 

Q Let's go to another point which appeared to me to be a 

matter of considerable uncertainty i n your mind. You have referred 

to a number of what you classify as gas wells being downstructure 

from o i l wells i n this reservoir r i s that correct? 

— 
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A l e s . 

Q You say that you are unable to f i n d any geological or 

st r u c t u r a l explanation f o r that situation? 

A For the ones that I mentioned, yes e 

Q Doesn't that create some degree of uncertainty about the 

nature of the reservoir and the manner by which i t should be devel­

oped and produced? 

A I draw the conclusion, what sort of explanation was I 

unable to find? 

Q Well, I understood you, you said i t was an anomaly and 

that's i t 0 I t ' s one of those things apparently you are in d i c a t i n g 

i t was another i n d i c a t i o n of heterogenity i n t h i s reservoir. 

A What I think I said, and what I meant to say, I f i n d 

anomalies which I cannot explain on these s t r u c t u r a l bases, and 

therefore I conclude i t i s a strat i g r a p h i c reason, the str a t i g r a p h i c 

reason being the dis c o n t i n u i t y of the sands. 

Q Well, as long as that s i t u a t i o n exists, an unexplainable 

s i t u a t i o n so f a r as you are concerned, do you not f e e l that i t 

creates some degree of uncertainty as to the manner of development 

and production from t h i s p a r t i c u l a r reservoir? 

A I believe I j u s t explained i t . 

Q How do you produce ,'your gas wells, do you know? 

A No. 

Q Do you know how you produce your high gas-oil r a t i o wells? 

MR. SETH: What do you mean how? 
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Q m what manner. Are you producing them as gas wells or 

o i l wells? 

A Some wells we, you mean our wells which produce both o i l 

and gas? 

Q Yes. 

A I had better not qu a l i f y myself as an expert to answer 

that question. 

Q One other question, again, with regard to your Exhibit 9-R. 

I believe you indicated that i n your wells there were some areas 

that were perforated across that microlog separation which act u a l l y 

didn't produce i n one w e l l , i t might produce i n another. Are 

those distances s u f f i c i e n t l y small that communication could be 

established by fracturing? 

A You mean horizontal distances? 

Q V e r t i c a l distances. A V e r t i c a l distances. 

Q I n the upper zone there? A Oh, ( i n d i c a t i n g ) . 

Q Yes. 

A Of course the purpose of f r a c t u r i n g i s to increase the per­

meability of the reservoir immediately adjacent to the w e l l bore 

and as to how f a r those fractures extend i n the reservoir and as to 

whether they form e f f e c t i v e v e r t i c a l communication I think i s something 

that c e r t a i n l y I don ?t know, and I don't believe that we could r e l y 

on fractures to do anything f u r t h e r than increasing the permeability 

of the pay, and we hope of the t i g h t e r pay r i g h t adjacent to the 
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well bore, but as to establishing an effective v e r t i c a l system 

of communication between the various pay zones any distance away 

from the well bore, I don !t think that we can rely on them to do tlhat, 

Q, One general question. Are you acquainted with the number 

of wells that have been d r i l l e d by Shell, since the original hearijng, 

on a 40 acre spacing pattern? 

A I don't have a figure with me, no. 

MR. CAMPBELL: That's a l l . 

MR. PORTER: Anyone else have a question of Mr. Lindsay? 

Mr. Grenier. 

MR. GRENIER: I have never been a real good geological law­

yer and I'm afraid much of this testimony i s just completely beyoni 

my individual depth. With the Commission's permission, I would 

l i k e to have them permit Mr. Wiedekehr, our reservoir engineer and 

head of the Production Department, to conduct a portion of our com­

pany's cross examination. 

MR. PORTER: Yes. 

MR. GRENIER: Thank you. 

By MR. WIEDEKEHR: 

I would l i k e to start back with Southern Union Gas Company's 

Ka-Gee-Taha please. I think we w i l l do better i f I can go with yoU 

so we can see what we are talking about. Referring to your Exhibi 

9-R, Southern Union Ka-Gee-Tah No. 1, would you state f i r s t approx L-

mately where the perforations on that well are? 
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3C They seem to extend, i'rom about 4b*4!> to 4itei>. 

Q 4#45 to 70 be a l l right? A Yes. 

Q How much microlog separation did you f i n d on that p a r t i c u l a r 

well? A I didn't f i n d any. 

Q No microlog separation? 

A No posit i v e microlog separation. 

Q Did you have available to you core analysis from that well 

by any chance? 

A I did not prepare that with core analysis available. 

Q I n your cross sections that you have used t h i s morning you 

have been c o r r e l a t i n g , I believe, p o t e n t i a l pay zones using micro-

log separation, right? I n other words, you have shown that these 

sands pinch out, disappear, come back i n , and the basis that you 

used f o r that has been microlog separation? 

A Not e n t i r e l y . I have used the data available to me, and 

as f a r as drawing my sections, I have used both microlog and 

SP development. 

Now, I do want to make i t clear that I did not consider a 

sand i n t e r v a l as shown by the electrolog without microlog separaticjn 

as not being a pay zone, but as being very t i g h t . 

Q You have, I believe, on your Exhibit 9-R the reported high 

pay from that well? 

A My records show 480 barrels a day. 

Q 480 barrels a day flowing? A Yes. 
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Q Let me assure you that i s correct. Then I wish you would 

explain to me, with no microlog separation, I happen to have the 

core analysis available, only two feet of i t had any permeability, 

how a we l l of that category could produce that much o i l . I mean 

geologically how can you get 48O barrels flowing out of a well 

with no apparent permeability? That's what your microlog i s sup­

posed to show. 

A I t i s supposed to show the better permeability. There i s 

permeability there or we would be unable to produce the o i l . 

Q Right. Wouldn't i t r-equire r e l a t i v e l y good permeability 

somewhere adjacent to the w e l l bore to have produced that volume 

of o i l ? 

A That rate i s c e r t a i n l y more than I would expect from the 

appearance of that w e l l . 

Q Well, assuming that we are correct then that t h a t p a r t i c u ­

l a r zone, no microlog separation, no apparent permeability, matter 

of f a c t very poor SP, wouldn't you say? 

A Mediocre. 

Q Mediocre. A l l r i g h t . Assuming that i t produced o i l from 

that type of formation, would i t not be possible that say Shell's 

Government 44-10 i n Exhibit 11-R i n an i n t e r v a l from 4830 to 4840 

or so, showing no microlog separation but having equivalent or 

better SP, might be productive? 

A We have perforated t h a t i n t e r v a l . We have not yet complet 2d 
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the Well at least to my latest knowledge, we have perforated that 

interval without microlog separation for the purpose we believe 

i t w i l l produce some o i l down there. 

Q In other words then, we might say that since Shell has 

perforated i n their Carson Unit 14-11 zone with no microlog separa 

t i o n , and this one, the 44-10 and the Government 24-10 and the 

Phillips 1 I-Tah-Nip, apparently they have perforated that same 

zone, i t i s apparently the feeling of both Shell and other com­

panies that these zones w i l l produce, at least i f they didn't they 

wasted a l o t of money on perforation even though there i s no micro 

log separation, isn't i t considerable that a l l these zones could 

be tied together even though you can't correlate them with micro-

log separation? 

A Where there i s no microlog separation I infer from that 

information that the permeabilities are very low. Therefore, I woi 

say that sands of that character would have a much smaller drainag< 

radius than sands of higher permeability. 

Q We just got through discussing a well with no permeability 

made 480 barrels a day flowing. 

A I t had permeability. 

Q But what type of permeability would i t have to have, as 

a geologist would you say i t had to have good or poor or f a i r , or 

how would you describe the type of permeability required for that 

kind of a volume? 

l i d 
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A From a rate alone, il' I had no other information, i t would 

sound to me l i k e you had some pretty f a i r permeability,, 

Q Let me ask you, were you i n the hearing room yesterday whe 

Mr. Lewis t e s t i f i e d f o r Phillips? A Yes, I was. 

Q You heard his testimony about the variation i n permeabilit 

even within an inch of core? 

A Yes, s i r , I agree with him on that. 

Q You agree with him. Then you would also agree that i f we 

took any one of these wells and moved out three inches further 

from the well bore that there might be a good change i n permeabili 

and there might be good permeability there? 

A In the sands i n this interval which I have examined i n cor 

are of heterogeneous nature and you certainly w i l l get rapid 

changes good to bad, good to bad permeability i n that very irregul 

distribution, and you may move out three inches and get better per 

meability, but i n sands of this type, from the appearance of them 

from cores and from their log characteristics, I wouldn't expect 

you would go out three inches and encounter a real permeable bed 

that would go on and on. 

Q You wouldn't expeqt that, yet apparently something on that 

order happened i n this particular well? 

A I t may have happened i n this particular w e l l . 

Q Let's look at Exhibit 12-R. I believe you discussed the 

capacity of a couple of wells. The Brit i s h American Douthit B-12. 
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B-l produced at one rate. 

A Our records show 743 barrels a day i n i t i a l . 

Q How about the B-14? 

A Pumping 1&5 barrels a day. 

Q You based, I believe now on direct examination you based 

that on the fact that the sands were, you said that even though 

sand i n the B-14 appeared much better, that the Salge B-l was the 

better well. Would i t not be entirely possible that that was 

s t r i c t l y a matter of completion? In other words, does the method 

of completion have a l o t to do with the IP of these wells i n the 

B i s t i Field? 

A I think the method of completion does have a l o t to do with 

i t . I had better admit right now that I don't know exactly the 

method of completion i n these wells beyond perforating the sands. 

Q I believe on direct you did infer that i t was a difference 

i n sand that caused i t rather than completion practice. I just 

want to point out and ask you as a geologist i f you didn't think 

that the completion practice might have had a l o t to do with i t ? 

A Yes, 1 am sure i t would. I also referred to Salge B-3 

which also has sand and microlog development, but which i s t i g h t . 

Q Was pipe set on that well? 

A I can't say for sure, but apparently not. 

Q In other words, apparently B r i t i s h American relied on a 

d r i l l stem test i n that area to decide not to set pipe? 
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t Apparently they did. 

Q Is i t not true that there have been a number of wells i n 

the San Juan Basin on which pipe was not set because of poor d r i l l 

stem test and yet future development has proved that area to be 

productive? 

A I'm not familiar with development away from the B i s t i Field 

i t s e l f , but the statement that you make as regards i n general i s 

true. 

Q I was referring particularly to another Gallup f i e l d , the 

Verde Gallup. You are not familiar with i t at all? 

A No, I am not. 

Q For your information,, two wells were d r i l l e d and plugged 

and abandoned as dry holes due to poor d r i l l stem test before the 

f i r s t producer was found. What I am trying to point out, that wit a 

that well with pipe set on i t might have made a l i t t l e o i l well. 

A Yes, I t might. 

Q I'm sure you are familiar with other fields other than 

B i s t i . Do you know of any f i e l d i n which the sand condition, both the 

type of sand and the thickness of the sand, does not vary from one 

portion of the f i e l d to another? Let me reverse that. Do you 

know of any f i e l d In which the sand i s constant throughout i n thick­

ness and characteristics? 

A Constant i s a relative word. 

Q I said thickness. A Oh, i n thickness. 
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Q Yes. 

A The constancy of the thickness of the sand c e r t a i n l y de­

pends on the manner i n which the sand was l a i d down,on a l l manner 

of geologic events which would govern the thickness of that sand 

and the extents l a t e r a l l y . 

Q You would expect sands i n any f i e l d to vary i n thickness fcf] 

two miles away or three miles away? I t i s not unusual f o r sands 

to vary j u s t as they do i n B i s t i ? 

A No. Sands may vary i n constancy over a long area, but 

others w i l l do i t much more r a p i d l y . 

Q I was never quite s a t i s f i e d with the answer you gave Mr. 

Campbell about the additional o i l that you expected to recover by 

the d r i l l i n g of the Shell 22-9 and the 42-9. Would you t e l l me 

roughly how many f e e t , assuming microlog i s correct e n t i r e l y , how 

many feet of microlog difference you have from the Shell 42-9 to 

the 32-9 i n the bottom sands only on Exhibit 9-R? 

A You r e f e r r i n g to the i n d i v i d u a l sands or the whole group? 

Q The bottom sands, that i s from your GD down. 

A They are approximately the same i n t o t a l thickness. 

Q How about i n 42-9, how many feet of sand do you show on 

microlog below the GD sand? A About four f e e t . 

Q As a geologist, are you f a m i l i a r with the estimated recovery 

per acre foot from the B i s t i Field? 

A T used to know the f i g u r e , but T can't re c a l l it„ 

2 i _ 
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~Q As a geologist, would you 

a well i n the B i s t i F i e l d f o r fouh feet of pay? 

A Four feet only, no. 

Q But i f we assume, and l e t 

i f we assume that the GC sand cou 

spacing, then i n an appreciable p 

d r i l l i n g of the Government 42-9 

sand, was i t not? 

A I f we make your assumptio 

we didn't know how much GC sand we 

the productive sand that we would 

Q But you d r i l l e d i t f o r f o i j r feet now i n the lower members 

In the lower members now. 

A We found an ad d i t i o n a l f o i i r feet of microlog pay. 

Q So as I said before, I bel 

member could have been drained on 

recommend that your company a r n T 

s make an assumption r i g h t now, 

d be drained across an 80 acre 

^ r i o d of time then actually the 

was d r i l l e d f o r only four feet of 

h I can't say yes to that because 

would f i n d . We d r i l l e d i t f o r 

f i n d i n that l o c a t i o n . 

ieve then assuming the upper 

80 acre spacing, you actually 

expect the economics to show t h k t then did d r i l l that w e l l and would 

the four feet of pay there would pay f o r the d r i l l i n g of the well? 

A Based on your assumption .that the 32-9 would drain com­

pl e t e l y and e f f i c i e n t l y , that we wpuld get no additional o i l from 

here. Actually I have to subtract 

three f e e t . 

MR. WIEDEKEHR: Thank you 

MR. GRENIER: Just one or 

on behalf of Southern Union. 

about a foot from that four, 

That's a l l . 

two more questions, Mr. Lindsay 
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Q How many wells of the, I believe i t was the 18/ IT: was 

t e s t i f i e d yesterday, have been d r i l l e d to date; have you examined 

logs on or informed yourself about, substantially a l l or just a 

small percentage? 

A I should count these before I come i n here because I a l ­

ways get asked t h i s . 

Q Would i t be about half? 

A Well, I would say that i t i s somewhat less than half. 

Q Approximately 80 to 90 then would be something i n the rang* 

that you looked at i n some degree of detail? 

A les. 

Q Were most of those wells along the so-called fairway or we: 

they along the flanks or were they spread i n a f a i r l y representatii 

fashion? 

A The greater part of them would be in the, would be along t l 

fairway, i t ' s been called Route 66, although there i s a f a i r 

scattering across the entire trend. 

Q What proportion of those wells which you have examined logs 

on exhibited sand, pay sand i n the upper member? I believe that's 

the one you referred to here generally as the GC sand, i s that 

correct? • „ 

A That i s correct. A good majority of them exhibited pay i n 

the GC int e r v a l . 

Q I n the fairway area would i t be correct to state that 
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substantially a l l exhibited this? 

A Not entirely. Many of them even i n the fairway were bette 

developed i n the lower, what we c a l l the GD sand group than i n the 

GC, but certainly most of them along the central part of the trend 

did exhibit better GC qualities than GD. 

Q Approximately what proportion or percentage, i f you can 

give i t to us that way, of these wells that you have examined did 

exhibit some microlog separation i n the lower sands? 

A By lower, do you mean — 

Q I'm referring to the GD on down. 

A I t would be a horseback guess, roughly three-quarters, 

possibly a l i t t l e more. 

Q Would you have any figure that you can give us as to 

approximately what the development was there? Was i t about the 

same, three or four feet, that we were discussing i n your just 

preceding cross examination by Mr. Wiedekehr, would that be f a i r l y 

typical? 

A I t varies from several feet of sand, perhaps ten or more, 

to nothing. 

Q So that any given well which was d r i l l e d here and taken on 

down to these lower sands would have approximately 75% chance then 

I gather, based on the wells that you have seen, of h i t t i n g some­

thing which might vary from zero to ten, i s that correct? 

A You're referring to sands exhibiting microlog separation? 

r 
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Q Yes. 

A That would depend on which part of the f i e l d you are i n , 

i n some portions of the f i e l d you might have a greater percentage 

than i n the other, but i f you are including the GD sand, I probabjLy 

should have raised my estimate t o more than 75, but that might be 

a f a i r f i g u r e . 

Q Now, then, going below the GD, what would the percentage o 

wells be that exhibited anything below the GD level? 

A Well, if the sands exhibit microlog separation they5re les^ 

than 50%. 

Q So that whenever a well was taken down below that either 

on 80 or 40 acre spacing, you would have somewhat less than a 50% 

chance of h i t t i n g anything there, i s that correct? 

A I think you would. Well, anything, you may h i t sands which 

might produce a considerable amount of o i l on being fractured, but 

f o r h i t t i n g sands which you would run a microlog and f i n d separa­

t i o n down there, I would say you would have less than a 50% chance 

Q You would have a less than 50% chance i f you based i t only 

on microlog separation, but you might have more than that i f you 

based i t on what actual production h i s t o r y i s shown i n the absence 

of microlog separation,as f o r example i n the Southern Union well 

which you were discussing a few moments ago? 

A Yes, I think that i s correct. 

Q So that whenever you go down below the GD l e v e l , you are 
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having about a chance oi J h i t t i n g anything at a l l , i f I under-

stand your testimony. 

A I think you would have more than 50% chance of h i t t i n g 

sands which are capable of production but less than 50% chance of 

fi n d i n g sands which show microlog separation. 

Q, I n your opinion would the ad d i t i o n a l sands that you would 

f i n d down there, disregarding the upper s t r a t a , be of s u f f i c i e n t 

l i k e l y p r o d u c t i v i t y to j u s t i f y the d r i l l i n g of a well? 

A I think that the lower sands by themselves probably i n 

most parts of the f i e l d would not j u s t i f y d r i l l i n g a we l l j u s t f o r 

that alone. 

Q Would you have any estimate that you could give us, or 

have you formed any opinion about t h i s as to what portion of the 

t o t a l reserves i n the f i e l d are to be found i n the area below the 

GD level? 

A I have not formulated an opinion t o the point where I coulc. 

give you any f i g u r e . 

MR. GRENIER: That's a l l . Thank you. 

MR. PORTER: Mr. White. 

MR. WHITE: Mr. Wade has one question. A l l of mine have 

been p r e t t y w e l l covered. 

MR. PORTER: Mr. Wade. 

By MR. WADE: 

Q I would l i k e to discuss nomenclature with vou a l i t t l e b i t 
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• I believe on one exhibit, I believe i t was your cross section OP, 

you referred to eight sands I believe, i s that right? 

A Yes. 

Q Actually you were r e f e r r i n g t o eight indications of micro-

log separation, were you not? 

A Well, the microlog i s i n f a i r agreement with the SP, and 

I would say that both the microlog and the SP suggest that there 

are eight sands. 

Q Eight separate sands? 

A By that I mean that eight sand layers showing microlog pay 

were penetrated i n that w e l l which are separated by interbedded 

shales, s i l t stone. 

Q You referred to your black bars which are an i n d i c a t i o n of 

microlog separation almost uniformly i n your testimony as sands. 

Do you consider that those, each of those black bars i s an indica­

t i o n of a separate sand on each of these exhibits? 

A Actually my black bars tend to generalize on the r e a l num­

ber of discrete sand layers w i t h i n any microlog separation interval 

I have attempted to stress that I consider them to be very t h i n l y 

interbedded sands f o r the most part as seen on the cores and as 

evidenced by the SP i n many wells and as evidenced by the very, vei 

i r r e g u l a r permeability p r o f i l e . 

Q Well, I n your references to sands and the black bars, again 

using that nomenclature i n t h i s Southern Union w e l l that has been 

• • 
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discussed here, there are no sands i n that portion that were 

opened, i s that right? 

A The SP shows there are sands. 

Q Well, then, the nomenclature that you were using as regards 

microlog separation does not necessarily mean that when you c a l l 

them sands that they are sands as such? 

A I was perhaps abbreviating somewhat when I referred to then 

as sands. 

Q I didn't want to leave any confusion w i t h the Commission 

that you were i n d i c a t i n g that a l l of these cross sections and the 

lack of continuity shown thereon was the basis of sands, but rather 

that they were drawn to show that there was lack of continuity 

between microlog correlations only? 

A Yes, the sands I referred to i n my discussion of my sectior 

I meant to ref e r t o the portions of the i n t e r v a l which show the 

stippled pattern as being the sands which do show microlog separa­

t i o n . 

Now, there are other sands over sections which do not show 

microlog separation, and they are sands and I say they are very 

low permeability. 

Q I f you eliminated t h i s nomenclature c a l l i n g the bar sands 

and correlated on actual sands, the SP curves, t h i s d i s c o n t i n u i t y 

or apparent d i s c o n t i n u i t y that i s shown by correl a t i o n of microlog! 

would disappear to a certain extent? 

S, 
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A" I have seen quite a few exhibits at t h i s hearing which did 

show that i s t r u e . 

Q Showing a continuity of sand, but a dis c o n t i n u i t y apparentLy 

of microlog separation? 

A A dis c o n t i n u i t y of the very permeable sands. 

MR. WADE: Thank you. 

MR. PORTER: Anyone else have a question? 

MR. DUTTON: Granville Dutton, Sun O i l , Dallas. 

By MR. DUTTON: 

Q Mr. Lindsay, to return f o r a minute to the heterogeneous 

variations of permeability i n sands, would you say that your ex­

amination reveals any systematic d i s t r i b u t i o n of those heterogeneous? 

A Examination of cores? 

Q Of a l l information available to you. 

A A systematic d i s t r i b u t i o n ? 

Q Systematic d i s t r i b u t i o n . 

A Yes, there are i n t h i s f i e l d certain trends that can be 

seen i f you add up i n each well the sum t o t a l of a l l the various 

microlog pay i n t e r v a l s and plot them as isopacks; as a matter of 

fact I presented one at the l a s t hearing which do show areas of 

t h i s f i e l d which have more net pay than other areas, and i f you ca:i 

draw isopacks on i t and get a trend, the trend does follow generally 

the trend of the f i e l d i t s e l f . But I also wish to make clear at 

that time, and say again, that merely because you can draw isopacks 
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snowing a trend does not~mean that a l l those separate t h i n layers 

are a l l connected. 

Q Then w i t h i n a given core sample, those that you have i n t r o ­

duced i n evidence here, would you say there i s any systematic 

v a r i a t i o n i n the heterogenity i n those cores? 

A I n these cores alone? 

Q Yes. 

A I would say i t i s quite i r r e g u l a r , some of these sands i n 

t h i s core are massive f o r perhaps a few inches up and down and 

others are very small streaks of sand completely encased i n shale 

material, and i n these very i r r e g u l a r l y d i s t r i b u t e d , f i n e l y i n t e r ­

bedded sands i n many of those i n t e r v a l s why we were unable to es­

t a b l i s h communication i n our core analysis. That i s core analysis 

showing zero p r o b a b i l i t y , or permeability, showed that they were not 

interconnected and showing they are r a d i c a l l y d i s t r i b u t e d . 

Q, The systematic d i s t r i b u t i o n that you have described i s 

prim a r i l y one of weighing the permeability i n one and the porosity 

i n one and lumping that together and then you f i n d with that 

weighted average some systematic d i s t r i b u t i o n , i s that correct? 

A I think that there i s some systematic, well systematic, 

there are trends of more pay i n t h i s f i e l d , yes. 

Q But w i t h i n the i n d i v i d u a l core would i t be correct to 

describe the parameter as being randomly distributed? 
A Not e n t i r e l y r a n d o m l y s i n c e t h i s i s a bedded f o r m a t i o n i t i s 
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certainly, certain qualities of sand follow very specific bedding 

planes, are contained w i t h i n s p e c i f i c s t r a t i g r a p h i c i n t e r v a l s , and 

perhaps w i t h i n a certain s t r a t i g r a p h i c i n t e r v a l you w i l l f i n d a 

p a r t i c u l a r type of sand interbedded a p a r t i c u l a r way and above and 

below you may f i n d a dense shale and above that a massive sand, so 

above that you may say there i s some systematic d i s t r i b u t i o n withiiji 

a core. 

Q With respect to Shell Carson No. 5, could you t e l l me i f 

that i s an o i l we l l or a gas well i n your estimation? 

A I have been informed that i s a gas well and that the o i l 

production that I think was referred to i n the l a s t hearing was 

load o i l . We have no i n d i c a t i o n i t was an o i l w e l l . 

Q Would that explain one of these anomalies that you thought 

was present i n the o r i g i n a l hearing where you had o i l production 

above gas production or thought you had? 

A The anomaly that I referred to and attempted to stress was 

the anomaly between Gulf To-Nah-Bah Navajo 1, which i s a gas well 

according to my information, and Shell Carson Unit 33-24 and Shell 

Carson Unit 2, both of which are o i l wells and upstructure from 

that Gulf w e l l . 

Q And Carson No. 5 does not indicate any anomaly at t h i s time 

i s t h a t correct? 

A No, there i s no anomaly there. 

Q You have t e s t i f i e d that i n your opinion, or perhaps I shoul 
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ask this as a question. IS i t your opinion that i t i s economical.!]: 

feasible to develop on 40 acre spacing at thi s time? 

A Well, I have not made those calculations myself, but I'm 

informed by fellow workers at Shell that i t i s their opinion that 

i s profitable development0 

Q Are these fellow workers under your supervision? 

A No. 

Q Or do they just give you the advice? 

A We give each other advice. They are not workers under my 

supervision. 

Q Your classification i s exploitation engineer, do you ever 

indulge i n economic analysis? 

A I have from time to time at Shell, but generally the 

economics are i n the province of the Reservoir Engineering Depart­

ment, and, l e t me clear something up. Shell's Production Depart­

ment, there i s the Mechanical Engineering Department and the Ex­

ploit a t i o n Engineering Department. Within Exploitation Engineering 

there are three specialties, being Reservoir Engineering, Petrophy 

sics and Production Geology, and we a l l t r y to familiarize ourselves 

pretty much with a l l three f i e l d s , but we have one specialty and 

mine i s production geology, so i t i s therefore not my responsibility 

to make economic calculations. 

Q Then your testimony relative to the des i r a b i l i t y of 40 acr4 

spacing i s based entirely on the geology of the f i e l d and not upon 
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economics. 

A I t r y to l i m i t my opinions to what the geology alone shows 

I don't t r y to calculate i n terms of dollar s what we are going to 

get here or there or even i n barrels of o i l . But merely I t r y 

to the best of my e f f o r t s to determine the nature of the geology o. 

t h i s f i e l d and then as f o r the economics, that i s a matter of the 

company po l i c y . 

Q I n answer to one of Mr. Campbell's questions,, I believe yo' 

indicated that you did not consider i t economically feasible to dr: 

on less than 40 acre spacing, was I correct i n your statement? 

A You are r e f e r r i n g to the f i r s t hearing? 

Q No, I'm t a l k i n g about the cross examination by Mr. Campbei; 

today. 

A I cannot r e c a l l that question. 

Q Then I w i l l ask i t . I s i t your opinion that i f t h i s f i e l d 

were developed on 20 acres i t would recover more o i l than i f 

developed on 40? 

A I t i s my opinion that you would recover more o i l . 

Q Then would i t be your recommendation to develop i t on 20? 

A Not u n t i l our reservoir engineers had made an economic 

analysis of that s i t u a t i o n . 

MR. DUTTON: Thank you. 

MR. PORTER: Mr. Nutter. 

Bv MR NUTTER* 
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Q I have just a couple of questions here. Mr. Lindsay, has 

any analysis been made of any cores or i n any other manner to 

determine whether any v e r t i c a l communication exists between these 

various sand bodies, or w i t h i n these various sand bodies, f o r that 

matter? 

A Our core analysis has been l i m i t e d to one sample per f o o t , 

and we have not, to my knowledge, i n the lab made any e f f o r t to 

establish v e r t i c a l communication between i n d i v i d u a l sands as f a r a; 

permeability measurements go. 

Q Well, now, have you made laboratory analysis, or has a labo: 

atory analysis been made, I should say, of these s i l t stones and 

shales to determine whether they are permeable either h o r i z o n t a l l y 

or v e r t i c a l l y ? 

A The analyses, f o r example, i n Shell 24-16 A are shown on 

the petrophysical chart and we have therefore made numerous measun 

ments of the s i l t stones and shales which do show zero permeability 

Q Laterally? A L a t e r a l l y . 

Q But no analysis has been made on v e r t i c a l permeability? 

A Not to my knowledge. 

Q Mr. Lindsay, I can understand why a company might perforat< 

where no microlog separation was evident. These cross sections 

indicate a l o t of perforations i n many wells, but I can't understai 

why a company wouldn't perforate where the separation did e x i s t . 

What's the reason f o r that? I note that i t has occurred i n several 
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instances,, 

A Were i t my job to recommend perforations i n any p a r t i c u l a i 

w e l l that we might d r i l l , I would recommend perforating a l l of the 

microlog pay i n t e r v a l s , a l l of them including and i n addition the 

better developed sands from the SP that didn't show microlog. 

Right off-hand I can't think of a reason why one would not want tc 

perforate microlog pay zones, assuming that those sands were not 

water bearing,, 

Q I note on your Exhibit OP, Carson Unit 14-11 has some 

microlog separation which hasn't been perforated,, I just wonder 

about t h a t , 

A I don't know the reason f o r t h a t , I would have recommende 

that we perforate the whole t h i n g , I mean the whole microlog pay. 

There may be a discrepancy i n depth measurement which was not 

corrected when t h i s section was drawn, but I don't know i f there i 

Q Mr. Lindsay, you corrected several of the exhibits while 

you were t e s t i f y i n g . Are there any other errors i n these exhibits 

or have they been checked to see i f there are errors? 

A They have been checked. I have corrected those errors 

that I have been able to f i n d . 

Q This process of checking, have you determined i n your own 

mind that you f e e l that these exhibits are correct as they are now 

with the corrections that you made on them? 

A They are to the best of my knowledge correct now. 

d 

5. 

DEARNLEY - MEIER a ASSOCIATES 
INCORPORATED 

GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW MEXICO 
3-6691 5-9546 



233 
MR. NUTTER: ThaUs a l l . 

MR. PORTER: Mr. Cooley. 

By MR. COOLEY: 

Q Mr. Lindsay, are the GC sands and the GD sands, as you 

identify them, the same sands which the Applicants refer to as the 

top two and most p r o l i f i c sands? 

A I think that they are. They have a different nomenclature 

Q You were present at the hearing yesterday, of course? 

A Yes. 

Q You heard continuous reference to the top two sands which 

were referred to as the most p r o l i f i c sands? 

A Yes. 

Q From which two witnesses t e s t i f i e d that they f e l t either 

95% or something i n excess of 95% of a l l the o i l i n the B i s t i -

Lower Gallup o i l pool lies? A Yes. 

Q Now I would l i k e to know i f you agree with t h i s estimate 

as to the distribution of the reserves through the various sands? 

A Well, I believe that t h i s i s weighting the upper sands 

rather heavily. I think that the 95% figure i s probably lower thai 

95%. I would say that there i s apparently, i n my opinion there i s 

more o i l i n the lower sands compared to the upper sands than i n 

other opinions. 

Q I f you were asked to make an estimste to correct this figui 

what would you think would make a closer approximation of the 
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d i s t r i b u t i o n or the O I I Y 

A I would be pr e t t y hard pressed to give a f i g u r e , but I 

should think that I believe that our reservoir engineer has made 

an estimate and I would hate to give one d i f f e r e n t from h i s , 

Q. I would l i k e to know from your geological examination what 

you f e e l the d i s t r i b u t i o n i s . I understand there are many factors 

from the engineer standpoint that come to bear upon these and modify 

them; s t r i c t l y from the geological standpoint where do you f e e l t h i s 

f i g u r e would be more properly placed? 

A Well, I would say that as an opinion i t would be more on 

the order of 75 to 80%. 

Q Thank you, Mr, Lindsay. Yesterday Mr. Lewis t e s t i f i e d that 

he f e l t that c o r r e l a t i o n between microlog pay was an extremely 

hazardous way of attempting to establish either the presence or 

the absence of communication between wells due to many factor s , ons 

of which you core a very, very small area compared to the distance 

between the two wells and the wide variations of permeability of 

which you have no knowledge i n between. Do you agree with t h i s 

statement? 

A This approach c e r t a i n l y has l i m i t a t i o n s . I t ' s an i n t e r ­

p r e t i v e problem, has a l o t of geology, i t ' s the best method that 

I know of doing that of geologically looking f o r communication or 

di s c o n t i n u i t y , I make every e f f o r t to correlate microlog pay thougi 

where they l i e i n the same strat i g r a p h i c p o s i t i o n . 
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I think where they l i e i n different strata;graphic position, 

where one exists i n one well and does not exist i n the next well, 

I think i t is a reasonable interpretation that somewhere between 

those two wells this sand which i s confined between certain beddink 

planes must decrease su f f i c i e n t l y i n permeability that i t does not 

reach the other well, and therefore there i s not communication, 

effective communication between those two wells i n that sand interf 

val. That's the best way I know how to do it„ 

Q You would agree that actual communication tests conducted 

between the wells would be more conclusive proof of the existence 

or non-existence of communication rather than an interpretive 

correlation of microlog pays? 

A I think really the two approaches i n conjunction might 

give you more of an answer, but I think that you have to, or that 

i t i s more informative i f you conduct your pressure tests i n i n ­

dividual sands rather than as i n the entire interval open to the 

well, I think i n many cases some sands may go through and communi 

cate and show you pressure communication where many others do not 

go through, but the effect of those as I understand from our reser< 

voir experts, i s that where there i s even a slight amount of com­

munication you would see a pressure drop or a pressure interferenci 

between two wells which does not mean that a l l the sands are communi­

cated between those two wells. 

Q I'm not referring now to anv communication test or tests 
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that have been conducted with reference to thi s pool, but i n 

general i f they are conducted under ideal conditions and as you sajr 

we w i l l assume they are conducted for each interval, 

A Yes. 

Q This would be considerably more conclusive method of deterf 

mining communication between the wells than would correlation of 

microlog pays, wouldn't i t ? A I think i t would be;, — 

Q (Interrupting) Thank you. 

A (Continuing) — conclusive. 

Q I f you have further explanation 1 didn't mean to cut you o^f. 

A That's a l l r i g h t . I think that the two really together 

would probably give you more information i f you do test isolated 

sands, but of course I have confined my investigation to purely 

the geological approach. 

MR. COOLEY: Thank you. 

MR. PORTER: Mr. Utz. 

By MR. UTZ: 

Q Mr. Lindsay, I'm sure by now that you are? aware that there 

are a number of perforations shown on your cross 

which are borne out by microlog separation. Is nry understanding 

correct that those perforations were made on the basis of the 

SP curve alone? A They were. 

Q Then, let ' s refer to your cross section OP, Exhibit 11-R, 

for a minute. The perforations below vour GD sands on Government 

section exhibits 
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44-10 which do not show microlog separation, can 

or not those perforations are s t i l l i n that well? 

you state whether 

A To the best of my knowledge they are. 

Q Let's enlarge i t to a l l of your e x h i b i t s ! Are a l l of the 

perforations shown on your exhibits s t i l l open i h the w e l l bore 

as f a r as you know? 

A As f a r as I know they are unless there are any cases that 

I am not aware of where i t has been indicated t h i t the w e l l has 

been plugged back above those; Otherwise,; I wou! d assume they are 

open. 

Q Getting back to your Shell 44-10, can you state whether or 

not the lower perforations below your GD sands produce o i l i n that 

well? 

A I can't say conclusively that they do because I don't thinjc 

they have been tested separately. 

Q Can you state that any of these perforations shown on your 

exhibits, which do not show microlog separations, 

A On one of my cross sections at the previous hearing we showed 

Shell Carson Unit 2 which showed perforations i n 

produce o i l ? 

an i n t e r v a l of no 

microlog separation, and that i s an o i l w e l l , i t i s not a very 

good o i l w e l l , but i t does produce o i l from only 

opposite no microlog pay, and then t h i s Southern 

perforations 

Union we l l on 

Section KL appears t o have perforations only opposite a sand i n t e r -

val without microlog separation. Apparently the sand i n t e r v a l s 
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wnich ao snow microlog separation have not been perforated. 

Q That turned out to be a p r e t t y good well then, didn't i t ? 

A Sure. 

Q So microlog separation alone i s not i n d i c a t i v e of whether 

a well w i l l produce or not, i s i t ? 

A No, i t i s not. 

Q I believe that i t i s your contention that there are quite 

a number of iso l a t e d sand lenses i n t h i s reservoir which are com­

p l e t e l y separated from other sand lenses. Am I correct i n your 

analysis? 

A I t i s again the problem of nomenclature. The sands i n , 

I would say, probably most of these cases do go through to other 

wells, but those adjacent wells don't show microlog separation and 

theref ore I think that the communication between those wells would 

be very poor inasmuch as the more permeable sands lose t h e i r per­

meability going between the wells u n t i l somewhere between t h i s wel!. 

and that w e l l the permeability has dropped to so low a f i g u r e , 

probably i n the tenth of a m i l l i d a r c y or less range. 

Therefore, I conclude that there i s poor communication, i f any, 

between those wells. 

Q Have you, or do you know of any pressure t e s t s , gravity 

tests that have been made as between these i n d i v i d u a l sand lenses? 

A I don't know of any between i n d i v i d u a l sand lenses. 

Q Would that not be a pr e t t y f a i r way of i n d i c a t i n g that they 
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had complete separation? 

A I think that would be a good approach. 

Q But you don't know that that has ever been done? 

A Not to my knowledge. 

Q Just one other question. Mainly out of c u r i o s i t y , i f thesje 

sand lenses are completely separated, how do you account f o r the 

o i l being there i n the f i r s t place? 

A Well, we are get t i n g back to t h i s problem of geologic time 

I was asked that question at the l a s t hearing and I stated that I 

thought some part of the o i l was indigenous, but that most of i t 

migrated i n the Gallup sands from an outside source, and I would 

say that the vast majority of i t has migrated int o the Gallup 

sands. 

The Gallup sands, i f you look at them i n t h e i r environment, 

are a series of r e l a t i v e l y t h i n sands interbedded with and entireljy 

encased i n a vast section of shale, the mancous shale, which I bel 

i s considered to be a good reservoir rock. And I would say that 

i n my opinion the mancous shale i s probably the source of v i r t u a l l y 

a l l the B i s t i o i l , and of course when these sands were l a i d down 

why they were not t i g h t l y cemented l i k e they are now. They had 

streaks of f a i r l y r e l a t i v e l y clean sand which had very l i t t l e clay 

i n them, and other portions which did have a good deal of clay whi 

would account, would be represented by the shaleout of the sands i 

l a t e r a l d i r e c t i o n s , and the mancous shale at that time as i t was 

leve 

3h 
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" l a i d dowll before and a f t e r these Gallup sands, consisted 01 mua 

and clay which was gradually compacted, and i n that mud and clay I 

would say from the large concentration of organic remains, that th' 

o i l was generated and more or less squeezed out of the shales i n t o 

the sands. 

I n other words, as o i l i s generated i n shales and shales are 

compacted, they become t i g h t e r and the o i l t r i e s to escape and 

we f i n d some escapee i n t o the sands and becomes concentrated int o 

the sands. Then, of course, the sediments are buried rather 

deeply and at some time, at some geologic time, other changes take 

place, c i r c u l a t i o n of ground waters which deposit cementing materic 

much of i t probably a r e s u l t of the calcareous remains of the 

various f o s s i l s which are r i g h t i n the sands themselves, and that 

changes the q u a l i t y of the sands, i t changes the nature of the 

sand, they become d i f f e r e n t i a l l y cemented and the o i l which re­

mains i n these streaks and stringers of permeable sand- becomes 

trapped. That i s my concept of how the o i l got i n t o these sands 

and why i t can't get out u n t i l you penetrate i t with a w e l l . 

MR. PORTER: Mr. Grenier. 

By MR. GRENIER: 

Q Just a couple of questions that have come to mind i n the 

course of the cross examination by other p a r t i e s . Referring to 

your Exhibit 11-R, I believe i t was indicated i n your Shell Carson 

Unit 14-11 w e l l there were some eight d i f f e r e n t microlog separatioi 
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i n t e r v a l s there where po s i t i v e separation was shown, i s that correbt? 

A That's correct. 

Q Going over to the next one on the l e f t and the Shell Gov­

ernment 44-10, i s that bar corre c t l y shown there as being a con­

tinuous posi t i v e microlog separation throughout that i n t e r v a l whic!Ji 

you have stippled i n that well? 

A Yes, i t i s . I can't r e c a l l the log i t s e l f . I looked at 

quite a few, but I would assume that the microlog did indicate a 

s o l i d i n t e r v a l of separation. 

Q. Now, running through that s o l i d i n t e r v a l I see that you hajre 

some four non-permeable streaks which appear to pass r i g h t through 

i t , two of them at least going on a couple of wells on f u r t h e r to $he 

l e f t of the e x h i b i t , i s n ' t that correct? 

A Yes. 

Q, What was your basis f o r determining that those were s t i l l 

impermeable lenses, or whatever, when you had positi v e microlog 

separation throughout the f u l l i n t e r v a l ? 

A The basis f o r the shale beds separating the sands was the 

SP curve of e l e c t r i c l o g . 

Q The microlog separation did not indicate that discontinuity 

A Not i n t h i s w e l l . 

Q I gather that you think that these, taking again the eight 

separate sands over there i n 14-11, that some of them pinch out 

before they get over to o f f s e t t i n g w e l l s . Wouldn't i t be j u s t as 
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l i k e l y to assume that some or a l l o l the non-permeable i n t e r v a l s 

would, pinch out before they got over to the next wells? 

A A reasonable question, and I think i n many cases the non-

permeable streaks do pinch out as I show some here which do, Shell 

Government 14-10, and toward the center of the same section has a 

so l i d sand i n t e r v a l , and on the other side of i t i s a shale which 

i s approaching t h a t , but which pinches out before i t gets to i t 0 

The reason why I i n t e r p r e t i t that way i s because i n that par­

t i c u l a r w e l l that sand appears from the e l e c t r i c log t o be f a i r l y 

continuous sand and the shale i s a very t h i n body and therefore th( 

sand i s i n the majority. Looking at the f i e l d as a whole, the 

sands are i n the minority and I f i n d i t easier to vis u a l i z e t h i n 

sands pinching out into shale rather than the shales pinching out 

i n t o sands. 

Q. But w i t h i n these areas, not taking the entire depth of the 

w e l l , you do have certain i n t e r v a l s which are predominantly sand? 

A Yes. 

Q With minor stringers w i t h i n them? 

A Yes. 

Q With the same l i n e of reasoning, those would be more apt tc 

pinch out? A Yes, they would. 

Q Thank you. 

A I wasn't quite through. I attempt to correlate a l l the 

sands i n the same s t r a t i g r a p h i c , but i f they are not i n the same 
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— i n t or val, thyii I interpret- those sanas as not oeing communicated. 

ME. PORTER: My watch shows i t i s noontime. 

MR. GRENIER: We are going to have to leave to catch one 

of the planes. May I say that Southern Union supports the App l i ­

cants i n t h i s case f o r 80 acre spacing. I t does so pr i m a r i l y 

on the ground, even a f t e r the testimony i t i s s o l i d l y confusing an 

i r r e c o n c i l i a b l e , the most you can get to from that s i t u a t i o n i s a 

condition where we don't know yet, we cannot prove conclusively 

what the conditions are i n t h i s reservoir, that you cannot u n d r i l l 

a w e l l once i t i s d r i l l e d . 

I t ' s always easier to d r i l l one that you haven't d r i l l e d befo 

but you can never u n d r i l l one, and p a r t i c u l a r l y i n the l i g h t of 

the low takes which have been adverted to i n the testimony i h t h i s 

case of o i l from t h i s pool, at t h i s time t h i s i s hardly the time 

t o be pushing people, as i t was indicated i n Mr. Brinkley's testim 

yesterday, into a 40 acre development pattern as opposed to the 

80 on which most of the f i e l d has been developed to date. 

MR. SETH: I s Mr. Wiedekehr going to leave too? 

MR. GRENIER: Yes. 

MR. SETH: We were going to c a l l Mr. Wiedekehr as a witne 

since he has given statements from the f l o o r . The only thing we 

wanted was the cumulative production from the we l l that I s under 

production. I f he would give t h a t . 

MR. WIEDEKEHR: I don't have that available. We w i l l be 
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glad to fur n i s h I t 0 I t has been very small. I t has been 200 barrels 

a day. 

MR. SETH: How did you measure? 

MR. WIEDEKEHR: After swab t e s t , a f t e r load o i l has re­

covered. 

MR. SETH: What about your practice on core samples? 

MR. WIEDEKEHR: Yes, every f o o t , and you can have that 

too i f you would l i k e to have i t . I f you w i l l drop me a l i t t l e 

note I ' l l send you a l l the information I can on i t . 

MR. SETH: I think that w i l l do i t . 

MR. PORTER: I rea l i z e that these plane connections are 

d i f f i c u l t t o make, so i f someone else would l i k e to make a statement 

MR. WOOD: A. W. Wood, from Monsanto Chemical Company. 

Monsanto wants to express concurrence with the proponents of 80 acre 

spacing and r e i t e r a t e i t s requests made at the o r i g i n a l hearing, 

that the Commission grant temporary 80 acre spacing i n the B i s t i -

Lower Gallup Pool. 

MR. PORTER: The meeting w i l l recess u n t i l o n e - t h i r t y . 

(Recess.) 

MR. PORTER: The meeting w i l l come to order, please. 

Does anyone else have a question of Mr. Lindsay? The witness may 

excused. 

(Witness excused.) 

Mr. Seth, did you o f f e r your exhibits? 

De 
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MR. SETH: No, I had one redirect, i f I may. 

MR. PORTER: I see. 

RE-DIRECT EXAMINATION 

By MR. SETH: 

Q Would you expect that the drainage radius in areas that 

showed no microlog separation would be smaller than in areas that 

did indicate a microlog separation? 

A Yes, I would expect them to be smaller. 

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

Q Now, referring to the exhibits, were these exhibits prepar 

under your direction or supervision? A They were. 

MR. SETH: We would l i k e to offer at this time Shell's 

Exhibits 1-R through 13-R, including l e t t e r s A through H under 

4-R. 

MR. PORTER: Is there any objection to the admission of 

these exhibits? They w i l l be admitted. 

MR. SETH: I ca l l Mr. Methven. 

NORBERT METHVEN 

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: 

Q Would you state ynnr name, please, Mr. Methven, and ynnr 
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position with Shell U i i company? 

A My name i s Norbert E. Methven0 I'm a reservoir engineer 

with Shell Oil Company, stationed i n Farmington, New Mexico., 

MR. PORTER: Just a minute, Mr. Cooley. Mr. Cooley says 

that the witness was not sworn. 

A I was sworn with Mr. Lindsay. 

MR. COOLEY: You were both sworn at the same time? 

A Yes, s i r . 

MR. SETH: He was sworn with Mr. Lindsay. 

Q What type of work are you doing i n Farmington? 

A I am a reservoir engineer, doing engineering work primaril] 

i n the B i s t i Field. 

Q During the course of that work you have become familiar 

with the reservoir characteristics of the B i s t i Field, have you? 

A Yes, I have. 

Q What reservoir engineering data do you have that relates tc 

the geological information that Mr. Lindsay has presented this 

morning? 

A Well, there i s considerable reservoir data which supports 

th i s geologic concept of i r r e g u l a r i t i e s and discontinuities. One 

of these i s the apparent absence of ver t i c a l communication, and I 

think most, at least Shell uses, for instance i n their completions 

they use a method of fracting — 

Q (Interrupting) Well, i n your fract methods do you recognis e 
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and take into consideration the i'act that there i s no vert i c a l 

permeability, there i s no effective ve r t i c a l permeability? 

A That's r i g h t . 

Q I f so, how do you do that? 

A Well, we take that into account, and i n order to assure 

ourselves of fracting each individual sand, remembering that there 

are various permeabilities of these sands, or the permeability 

varies, we use a method wherein you use rubber balls i n the f r a c t ­

ing process. What you do i s commence your fract job and i n essenc< 

you w i l l then fract the higher permeable'zones, and then you use t l 

rubber balls, you flo a t the rubber balls and those go into the hol< 

where the velocity of the fracting f l u i d i s greatest and plug thost 

off and the f l u i d i s diverted to the zone of lesser permeability. 

Not only does Shell do i t , but I have been informed that othei 

operators do likewise. Now, i f you f e l t that you had vert i c a l 

permeability, you wouldn't be concerned about something l i k e that. 

You wouldn't need i t . 

Q What other reservoir characteristics relate to the dis­

continuity? 

A Well, the presence of gas i n a lower zone which i s structui 

l y lower than the presence of o i l i n an upper sand would indicate 

lack of vertical communication. Now, i n view of the fact, as our 

geologist t e s t i f i e d , that the o i l was put i n there i n geologic 

time, surely t h i s separation or migration would have occurred, but 
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2̂ 8 
i n any event t h i s was depicted I n Si n c l a i r ' s i n h i b i t s i i - R and 

12-R as presented yesterday where they showed o i l occurring above 

the gas- Now i f they had v e r t i c a l communication or permeability, 

surely that gas would have migrated up and the o i l down. 

Q Now, have you i n your reservoir studies, have you made a 

survey or paid special at t e n t i o n to the pressure picture i n the 

f i e l d ? Could you give us any ov e r - a l l analysis or estimate on 

the pressure picture? 

A Yes. There are large differences, large pressure d i f f e r ­

ences, at adjacent well locations. Now, t h i s occurs especially 

below bubble point. 

Q Can you point out or do you have an example? 

A Yes, I have some. One of these examples i s i n the B r i t i s h 

American properties i n Section 28, Township 26 North, Range 13 Wes 

The w e l l that I am going to re f e r to f i r s t i s Douthit B-2 i n t h i s 

case. I n the month of October, 1956, t h i s well had a s t a t i c pres­

sure of 760 PSI. Here i s a case of a very low pressure, and i t i s 

B r i t i s h American Douthit B-4 i n Section 27, Township 26 North, 

Range 13 West had a pressure of 924 during the same month. 

Another one i n t h i s same area was taken as of a l a t e r date, t 

same B r i t i s h American Douthit B-4 had a value of 601 i n A p r i l of 

1957, while Douthit B-5 had a pressure i n the same month of 1326. 

Q. Does t h i s pressure show a pr e t t y i r r e g u l a r arrangement 

throughout the f i e l d r or i s there anv sort of pattern to i t ? 

t . 
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A There i s no apparent pattern. I think there's some other 

examples down here i n f o r instance Amerada No-Des-Pah No. 1 i n 

Section 8 of Township 25 North, Range 12 West. 

Now, i n A p r i l of 1957 that w e l l had a s t a t i c pressure of 1292 

while the w e l l immediately south of that which i s i n Section 17, 

Township 25 North, Range 12 West, Sunray Federal B-l had a pressur 

of 441 during the same month. Pressure data i n general throughout 

the f i e l d exhibits those i r r e g u l a r i t i e s . Upon attempting to say 

make an isobaric map of the f i e l d , why you run i n t o those d i f f e r ­

ences, very, very great differences i n pressure. Just i n general 

the pressure data i s scrambled up and c e r t a i n l y highly i n d i c a t i v e 

of poor communication. 

Q That shows i r r e g u l a r i t y would more or less confirm the 

geological data that was put i n by Mr. Lindsay? 

A Yes, s i r s i t would be. 

Q I believe you were here, or did you hear the testimony 

concerning interference tests conducted i n the v i c i n i t y of the 

p i l o t t e s t area? What does an interference t e s t of that character 

show? 

A Well, an interference t e s t as such shows pressure communi­

cation only, and i t does not necessarily show the amount, or does 

not give you a measure of drainage e f f i c i e n c y . 

Q Why i s n ' t pressure communication alone a measure of drainage 

efficiency? 
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A Well, one thi n g i s where you have isolated sands, why you 

would not be measuring, f o r instance i f you measured a well here and 

a wel l there, and i f you had an isolated sand why you wouldn't 

necessarily measure the pressure or the interference* 

Q Does the degree of pressure at the p a r t i c u l a r time have 

any significance? 

A I t has a very d e f i n i t e significance. 

Q What i s that? 

A Well, pressure communication early i n the l i f e of a f i e l d 

that i s undersaturated, i s a function of the time and the com­

p r e s s i b i l i t y of the f l u i d at that time. Now, when you are above 

the bubble point, the compressibility, I mean above the bubble poir.t 

means you have undersaturated f l u i d s , i t means f l u i d and the com­

p r e s s i b i l i t y of a f l u i d i s very small. So when you have a certain 

pressure i n say a vessel f i l l e d with f l u i d and you take a drop out, 

the pressure changes very greatly, but i f you have a case where you 

have t h i s vessel f i l l e d with some gas and you take a drop of gas out, 

then the pressure e f f e c t i s very s l i g h t because the pressure of the 

f l u i d , or rather the compressibility of the f l u i d , i s very s l i g h t 

as compared to gas. 

Therefore, when you take an interference t e s t when you are 

above the bubble point i n the undersaturated region, then you have a, 

quite a pressure effect,, but not very much or not necessarily very 

much f l u i d communication. 
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Q—Well, then, I t would be r e l a t i v e l y easy to show pressure— 

communication i n an area where the pressures are above the bubble 

point? A Yes, i t i s . 

Q That would hold whether the pressures were obtained a r t i f i 

c i a l l y or were n a t u r a l l y occurring, i s that true? 

A Yes. And the difference of say the pressure communication 

from say above the bubble point to some place below the bubble 

point can amount to say a hundred times as much as the same amount 

of, that the time to detect that pressure difference would be say 

one hundred times. 

Q Are there areas i n the f i e l d that are presently below the 

bubble point? 

A There are, yes. I just c i t e d a few pressure cases that we|re 

Q I don't believe you t o l d us what the bubble point was, 

what i s i t ? 

A I t ' s i n the region of, w e l l , i n the o r i g i n a l hearing i t wa 

stated as 1207 PSI. 

Q Now, you have indicated that there can be instances of 

pressure communication, but that w i l l not show drainage e f f i c i e n c y 

and w i l l not show the complete drainage p i c t u r e . Can you ref e r to 

any of the exhibits that are presently posted and show us an example 

where there may be pressure communication through a p a r t i c u l a r zon 

while others there i s no communication indicated? 

A There are, of course, quite a few of them. I think on our 

2__ 
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Exhibit 13-R, B r i t i s h American Douthit B-13, you can see that as 

you check the communication between t h i s w e l l and t h i s w e l l , you 

could very w e l l have i t or you could possibly have i t any way 

through there, but i t doesn't t e l l you what's happening to t h i s 

sand i n here, t h i s separate sand i n here. 

Q Then i f interference tests were conducted, using those two 

wells, i t could possibly show pressure communication and i t would 

be much easier to show i t i f i t were above the bubble point, but 

s t i l l we wouldn't have a very good picture on the drainage s i t u a ­

tion? 

A No, i t ce r t a i n l y wouldn't t e l l you anything about what the 

drainage s i t u a t i o n was of that sand. There's a l o t of examples 

l i k e t h a t . Oh, we can pick say t h i s well r i g h t here, t h i s i s 

Government 22-9 as depicted on KL or our Exhibit 9-R, there 5s a 

strin g e r here that you couldn't t e l l what the ef f e c t was by measur 

ing the pressures i n here or here as f a r as drainage i s concerned. 

You could very well have pressure communication there, butyou could 

t e l l whst i s happening there. 

Q The pressures taken i n the w e l l bore generally are not se­

l e c t i v e of any p a r t i c u l a r sand, they j u s t measure the t o t a l over-a 

pressure? 

A That i s the conventional way of measuring pressures, and 

i t i s only very occasionally does somebody t r y to i s o l a t e the sand 

and t r y to measure the communication. 
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Q What are the two methods used to t r y to determine drainage 

efficiency? 

A Of course, interference i s good, assuming you have homo­

geneous sands and you are measuring those sands i n p a r t i c u l a r . Hoi 

ever, say a material balance calculation can give you an idea of 

what the drainage e f f i c i e n c y might be or an extrapolation of pressi 

and or production decline trends. 

Q Considering where we are i n the l i f e of the B i s t i F i e l d , 

do you believe that i t i s , you could apply either one of those two 

methods? 

A Certainly not now. For one th i n g , say the material balanc< 

i s based on pressure performance and we have already stated that 

the pressure performance i s very e r r a t i c and as a consequence the 

r e l i a b i l i t y of any material balance at t h i s stage would be very, 

very poor. 

Q You heard Mr. Lewis t e s t i f y , , and i f I understand i t correct 

you recognized that method of computation as being a method used 

generally, i s that correct? A Oh, yes. I t ' s — 

Q (In t e r r u p t i n g ) But you would not f e e l that i t should be 

applied to the B i s t i Pool at the present time, i s that right? 

A No, his was based on purely a te x t book example, and a 

perfect reservoir, and I'm sure t h i s i s anything but t h a t , plus the 

fac t that your pressures indicate the same. 

Q Would you express an opinion as to when i n the l i f e of this 
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r i e l d tnat you think that you could apply the material balance 

calculation i n order to extrapolate from your production data? 

A Well, i n order to give you any measure of workable accuracy, 

you should be say a t h i r d of the l i f e or later of the reservoir. 

Q Now, from what you know about the B i s t i Field, do you think 

that can happen i n the next five years, say, or three years or 

what, do you have any basis for estimating that? 

A I think i t could happen, certainly not within three years, 

and possibly not u n t i l f i v e years. 

Q Then i t ' s going to be down the line a ways before you 

start using those particular methods for their drainage efficiency? 

A Yes, i t w i l l . 

Q Now, consider just a delay of say a year on the d r i l l i n g 

of 40 acre locations, how w i l l that affect completions, assuming 

that you had to d r i l l on 80 acre locations now and waited a year 

to d r i l l on 40*s, what effect, i f any, w i l l they have on the d r i l l ­

ing of these i n f i l l wells, a year or some such order from now? 

A Well, i n view of a certain degree of pressure communication, 

why these sands that may occur from one well to the next would be, 

at least t h e i r pressure would be lower and thus that would be i n 

some of the sands. However, other sands would have i n i t i a l reservoir 

pressures, so i n the process of d r i l l i n g wells through p a r t i a l l y 

depleted sands as compared to vi r g i n sands, why you have a l o t of 

completion d i f f i c u l t i e s . Some of these are say mudding up of the 
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lower pressure sand. 

Q Does that complication arise by reason of the f a c t that 

there are areas of d i f f e r e n t pressure w i t h i n the same w e l l bore? 

Do you get more mud i n some sections than others? 

A By a l l means, yes. 

Q Explain. 

A Well, during the process of d r i l l i n g the w e l l , you of cour 

carry a certain mud weight to hold back the formation. I n t h i s 

case you would have to carry enough t o hold back the pressure of 

the higher zones. The lower pressure zones would be highly 

susceptible to taking the f i l t r a t e out of the mud i t s e l f . 

Q That would complicate the e f f i c i e n c y of your completion, 

i s that correct? 

A By a l l means. Not only mudding up, but the f r a c t u r i n g 

considerations are quite complicated there that,, i f assuming then 

that you didn't have mudding up, then i f you were to f r a c t the wel 

then t h i s same lower pressured sand would be the one that would be 

most receptive to the f r a c t f l u i d , then you have the problem of 

f r a c t i n g the v i r g i n sands to get the additional recovery. 

Q Again, on t h i s proposition of delaying the d r i l l i n g of the 

i n f i l l wells and assuming, as the proponents do, that there i s 

drainage, what effect w i l l i t have on changing the d i r e c t i o n and 

movement of t h i s o i l ? We assume i t s t a r t s toward the 80 acre l o ­

cation i f the proponents would., and that you d r i l l the 40 acre 
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wells, does the o i l have to change i t s path? 

A That's r i g h t . You can envision the o i l moving toward that 

w e l l bore and then you d r i l l another we l l here and i t reverses i t s e l f < 

Q I s that of any significance? 

A Well, one thing, based on those assumptions then f o r one 

thing, say the gas saturation w i l l be higher and as a r e s u l t the 

mob i l i t y r a t i o or the a b i l i t y of the o i l to move back again w i l l b 

reduced. 

Q, Does t h i s show that the d r i l l i n g of these so-called i n f i l l 

wells at a l a t e r date would be less a t t r a c t i v e to any person to 

f u l l y develop the f i e l d ? 

A By a l l means. 

Q What other factors are involved, cost factors? 

A Well, of course, you w i l l incur higher d r i l l i n g costs be­

cause of say a noncontinuous development program. Your completion 

costs, as we have already stated, would be higher. The lease 

f a c i l i t i e s that you would have to replan those costs would be 

higher at a l a t e r date. 

Q, On the pressure aspect of i t too, would you expect to en­

counter i n some of the sands at le a s t , lower pressures, and w i l l 

that a f f e c t your payout situation? 

A Yes. At a l a t e r date some of the pressures w i l l be lower, 

and the consequent payout of the w e l l w i l l undoubtedly be much 

longer than they are today„ 

256 

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 



; 2_7 

Q During the course of the hearing there has been a con­

siderable discussion about the importance of the production from 

the lower members of this sand. Is i t your opinion that the ex­

pected production from these areas i s important, i s going to be im­

portant i n the over-all production from the B i s t i Field, or i s i t 

of no consequence as the Applicants have indicated? 

A No, I think i t ' s quite important that any well you recover 

there that you should do so, and i t i s very d i f f i c u l t to calculate 

how much this w i l l be, but i t w i l l be quite a b i t , and i n the 

difference of say a 1+0 to 80 w i l l be even more i n view of the 

discontinuities as indicated i n the upper sands too. 

Q Well, i n d r i l l i n g the 40 acre locations, you not only get 

the o i l that i s i n discontinuitSas that don't extend over the 80 

acre distance, but does that have any effect on the efficiency and 

the drainage i n the upper sands? 

A I think i t w i l l have an appreciable effect on the drainage 

efficiency of the upper sands. 

0_ And i n these 40 acre wells we have to consider not only 

the production i n the lower areas, but i t i s a complete well i n 

i t s e l f and we should look at the entire well, should we not? 

A Certainly. 

Q Would you care to express any, or indicate to the Commission 

any percentage that you would expect, making a division between the 

upper and lower .sands? fl w*3"11
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Q. Just considering o i l i n place i n the f i r s t instance. 

A Well, i n the case of the lower sands, l e t ' s r e f e r to what 

we c a l l the GE, GG, which are the lower members as depicted by 

the cross sections, there i s probably some 20% of the t o t a l o i l i n 

place i n those sands. 

Q Now, Shell's testimony shows too that these lower sands 

you probably wouldn't get the same production e f f i c i e n c y that you 

would from the upper sands. I s that a f a i r statement? 

A I th i n k i t i s . They're poorer sands i n general. 

Q Then that should be considered by the Commission also, 

should i t not? Your figures r e l a t e to o i l i n place? 

A Yes, they do. 

Q But you would f e e l that i t was important to consider also 

that the production be less e f f i c i e n t from the lower? 

A Yes. 

Q Are there some examples of each w e l l i n the f i e l d that hav< 

shown some rather high i n i t i a l production but have dropped off? 

A Yes, there are some wells on the edge that appear, that 

apparently don't have much pay i n them, and as a re s u l t t h e i r pres­

sures have declined and the wells are approaching the economic lim: 

and I wouldn't think that they would recover, but say several 

thousand barrels, and those wells are generally where there Js 

small i f no microlog pay i n them. 

Q Do you have any other comments that you would l i k e to make 
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to the Commission on the reservoir situation? 

A Well, I think that one th i n g , wells completed say i n t h i s , 

i n these lower sands that apparently don't show any microlog pay, 

there has been some brought out today that a c t u a l l y produced o i l , 

produced quite a b i t of o i l , however I think t h e y ' l l have rapid 

declines, especially on a wide spacing program, and I think that's 

quite applicable to say the sands i n the i n t e r i o r where you have 

poor pay but there's c e r t a i n l y o i l there, c e r t a i n l y recoverable 

and we c e r t a i n l y would l i k e to recover i t . 

Q This production, you heard testimony about the Southern 

Union w e l l where there was no microlog pay indicated, and there wa 

production, would you expect the radius of drainage there to be 

less than i n areas where there i s a microlog separation? 

A Yes. I t would be a very l o g i c a l conclusion, that i s a 

wide-spaced w e l l would not recover a very great percentage of the 

o i l where a closer-spaced w e l l would recover a greater percentage 

of that o i l . 

Q This o i l that i s apparently i n the areas where there i s no 

microlog separation, that has a place In the pi c t u r e , does i t not? 

A Yes. 

Q And our spacing should be geared with that s i t u a t i o n i n 

mind, very small drainage radius? A Yes. 

Q Is there a considerable development i n the f i e l d to date on 

patterns other than any requested by the Applicants? Do you have 

3 
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an exhibit showing that? A Yes. 

(Marked Shell's Exhibit 14-R, 
f o r i d e n t i f i c a t i o n . ) 

Q Would you refer to Exhibit 14-R? 

A Yes. This i s Exhibit 14-R, which i s a contour map of the 

Bisti-Lower Gallup Pool, and what we have done i s colored i n the 

Governmental quarter sections, f o r instance the ones i n red are 

the Governmental quarter sections on which there have been two 

wells, which there have been more than two wells d r i l l e d . There*s 

eight red ones, I believe. 

Now, i n the case of the green ones, those are Governmental 

quarter sections on which two non-diagonal wells have been d r i l l e d 

So you can see these are spaced throughout the f i e l d . 

Q I n t h i s diagram you have not taken i n t o consideration d i r e 

40 acre o f f s e t s , have you? A No. 

Q You are ju s t considering quarter sections alone? 

A Yes, there are a l o t of other wells that are misplaced. 

Q There are a l o t of f o r t y acre direct offsets? 

A There are, yes. 

Q I s Shell O i l Company prepared to proceed on the 40 acre 

development as t e s t i f i e d at the previous hearing? 

A Yes, as f a r as I know. 

MR. SETH: That's a l l the d i r e c t questions we have. 

MR. PORTER: Does anyone else have a question of the witn« 

> 
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Mr. uampbell. 

CROSS EXAMINATION 

By MR. CAMPBELL: 

Q Mr. Methven, w i l l you stand up and ref e r to t h i s exhibit 

again, please, your Exhibit 14-R? Do you have the dates on which 

the wells i n t h i s area were completed by Shell since the f i r s t 

hearing? 

A The dates of completion? 

Q Yes. 

A I could probably get some of them. I think I have some 

of those dates with me. 

Q I'm going to point to various of these red marked quarter 

sections i n the approximate center of the exhibit and ask you to 

t e l l me who appears to be the owner of the acreage underlying thos< 

red marked quarter sections. Let's take t h i s one r i g h t here. I s 

t h i s Shell acreage? A Yes, i t i s . 

Q I s t h i s one? 

A That i s Shell's acreage. 

Q I s t h i s one? A Yes. 
Q Is t h i s one? A Yes. 

Q Is t h i s one? A No. 

Q. Who owns t h i s acreage? 

A El Paso i s the o i l company. 

Q Out of the six quarter sections marked i n red i n that area. 

Shell i s the owner of five,, i s that correct? 

1 
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1 — I L l s > — 

Q Can you t e l l me how many of the wells that are shown i n 

those five quarter sections have been d r i l l e d by Shell since the 

last hearing? 

A I don't know exactly, but I think most of them were. Ther 

are, I believe a few that were d r i l l e d prior to the other hearing, 

Q Do you know the number of wells that Shell has d r i l l e d on |L 

40 acre pattern since the last hearing, the t o t a l number? 

A I don't remember the number, no. 

Q As a reservoir engineer, would you say that i t i s a correc 

statement to say that i n a situation of this type with a cluster 

of wells as these are clustered i n what has been t e s t i f i e d to as 

the fairway or Highway 66, might result i n a drainage situation 

to the advantage of the owner of these properties with the clustered 

well ownership? 

A You mean under the present condition wherein the other 

people do not have 40 acre wells? 

Q Yes. 

A Well, I think there might be some room for say some drainage 

out there based on limited amount of apparent interference. 

Q Do you have any data with you on the production history of 

the wells situated i n that area to which we have been referring on 

the Shell acreage? A Yes, I have some. 

Q Can you t e l l me what the production was from those wells 
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during the month of November".'1 

A I don't think I have the November fig u r e s . I think the 

book i s only up to October, the October f i g u r e s . 

Q Do you know whether Shell has the November figures here 

available? A I don't think they are. 

MR. SETH: We can get them f o r you i f you want them. 

A The November f i g u r e s 0 of course, come out i n December and 

we apparently didn't have them available. 

MR. CAMPBELL: I would l i k e to request that the productio 

figures on the Shell wells i n Township 25 North, Range 12 West be 

furnished to the Commission together with the dates of the com­

mencement of d r i l l i n g on each of the wells. 

MR. SETH: We w i l l be glad to furnish t h a t . 

Q I s there any other acreage shown on that e x h i b i t that i s 

owned by Shell than that to which we have referred, your Exhibit 

14-R, that i s marked i n green or red? 

A Which ones did you point to? 

Q That group i n the center of some eight, are there any othei 

marked that are Shell acreage? 

A This i s Shell here. 

Q Have any wells been d r i l l e d on that t r a c t since the f i r s t 

hearing? A Yes, s i r . 

MR. CAMPBELL: I would also l i k e to have the information 

on that t r a c t 9 the commencement date on each of the wells, and 

1 
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:>t , 

the production datsTT" 

MR. COOLEY: Mr. Methven, w i l l you i d e n t i f y the l a s t 

quarter section? 

A This l a s t one, Section 16 i n Township 25 North, Range 11 We 

and t h i s i s the southwest quarter of that section. 

MR. SETH: We w i l l l i k e the same information on Sunray*s 

o f f s e t t i n g w e l l s . 

MR. ERREBO: I f you w i l l i d e n t i f y i n some general terms, 

we w i l l know what you want. 

MR. PORTER: I s that the November production figures that 

you have requested? 

MR. CAMPBELL: Yes, s i r . I understand the October are 

available to the Commission. 

MR. SETH: That i s Sunray Mid-Continent C-14 and C-21, 

those two seem to be the only ones. 

MR. PORTER: I believe those reports usually reach the 

Commission about the 25th of the month. 

MR. COOLEY: W i l l you be w i l l i n g to furnish the information 

requested, Mr. Errebo? 

MR. ERREBO: Yes, I so stated. 

^ Q During the course of your testimony, you, as I r e c a l l , i t , 

made the general statement that at the present time because of the 

inadequate production history„ as I understood you, you could not 

determine the s i t u a t i o n i n t h i s reservoir by an examination of the 
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production usually and the pressure decline, i s that correct? 

A I believe I made that statement. 

Q And what was your reason that you could not determine the 

movement of f l u i d s by interference tests? 

A Interference tests showing only pressure communication 

above the bubble point. 

Q Do you consider that pressure communication i s not any 

measurement of communication or drainage? 

A I t ' s an in d i c a t i o n of movement and drainage, but i t gives 

you no q u a l i t a t i v e or quantitative amount. 

Q And at t h i s stage of development and production or com­

p l e t i o n of t h i s reservoir, there i s no quantitative basis on which 

you can determine t h a t , i s there? A Determine what. 

Q The drainage, the movement of f l u i d , the amount of f l u i d 

moving that you referred t o . I f you can't use interference tests 

and you can't use material balance method, then there i s no basis 

at the present time upon which you can calculate t h a t , i s there? 

A You have to base your estimates on the geologic p i c t u r e . 

Q And as you said, the i n d i c a t i o n of pressure changes, i s 

that correct? A Yes. 

Q But you do believe that with additional production h i s t o r y 

i n t h i s reservoir some of the factors necessary to make those c a l ­

culations w i l l appear P w i l l they not? 

A I think thev mi_ht r slven s u f f i c i e n t time- However, 
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say the pressure, the e r r a t i c nature oi the pressures to date 

suggest i t would be a long time, and matter of years of course. 

Q I f you are unable to make any of these calculations, are 

you unable f o r your company at t h i s time to calculate or estimate 

ultimate recovery or possible performance of your wells i n t h i s 

reservoir? How would you do that? 

A How would I , would you rephrase that? 

Q How do you calculate f o r your company i n t h e i r economic 

calculation of d r i l l i n g , any basis f o r ultimate recovery from the 

lease? 

A You base that on the geologic picture and the t o t a l o i l 

i n place. 

Q You base i t e n t i r e l y on your geologic picture? 

A And your calculation of the t o t a l o i l i n place. 

Q How do you calculate that? A By volumes. 

Q Do you have enough information i n t h i s reservoir to do thai 

A I think so. There's quite a few exhibits here that give y< 

a very good means of calculating the o i l i n place. 

Q I s that the method that you used i n calculating the 20% 

of the o i l i n place i n the lower sand zones? 

A Yes, volumetric. 

Q. Do you have your calculations as to the amount of sand 

you estimate? 

A I have some calculations here. 

;? 
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Q JJid you consider tne reservoir characteristics i n the 

lower sands to be the same as i n the upper sands i n your calcula­

tion? A No. 

Q Did you consider the porosity to be the same, the average 

porosity? A No. 

Q Did you consider what you stated was the p o s s i b i l i t y of 

rapid decline of production i n the lower zone? 

A Pardon me. 

Q Did you consider what you stated during the course of your 

testimony was your prediction of a rapid decline i n production i n 

the lower zones? 

A You are asking me about the t o t a l o i l i n place calculations!? 

Q Recoverable o i l , yes. 

A I believe I understood you to be t a l k i n g about t o t a l o i l 

i n place, at least I was. 

Q Well, were you t a l k i n g about recoverable o i l i n place 

when you were r e f e r r i n g to 20%? 

A Total o i l i n place? 

Q Total o i l i n place. A Yes. 

Q Do you have any calculations or estimates considering reser 

v o i r characteristics and the performance p o s s i b i l i t i e s of the lower 

sands to indicate recoverable o i l as related to the upper sands? 

A Well, you have, as you mentioned, the porosities and satura 

tions of those sands. 
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Q, Do you think that the estimates that have been made here 

by t h e i r engineering witness as to the approximately 95% of the 

recoverable o i l being i n the upper sands are out of line? 

A I think so, yes. I think that would leave only f i v e percejnt 

of the recoverable i n the lower sands. I think there's more than 

t h a t . 

Q How much more recoverable? 

A I couldn't give, you can't calculate i t , so I can't give 

a d e f i n i t e number. 

Q I n other words, there i s no way i n which you can calculate 

i t , i s there? 

A No, not the recovery e f f i c i e n c y . 

MR. CAMPBELL: I believe that's a l l . 

MR. PORTER: Anyone else? 

MR. WHITE: I have one question. 

MR. PORTER: Mr. White. 

By MR. WHITE: 

Q. I n your testimony as to the delays and the resultant d i f f i -

c u l t i e s that would arise by development on 80 acre spacing program 

such as mudding up due to low pressures, you are wholly disregarding, 

are you not, the possible success of the LPG program? 

A Could you read that back to me. 

REPORTER: Reading: I n your testimony as to the delays aid 

tho rooultant d i f f i c u l t i e s that wouldari-se by development on 80 acâ e-
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spacing program such as mudding up due to low pressures, you are 

wholly disregarding, are you not, the possible success of the LPG 

program? 

A I think you w i l l have these same troubles a year from now 

whether you flood or not. 

Q To the same degree or lesser degree i n view of the LPG, 

assuming i t to be a success? 

A I n order to answer t h a t , you have to make a l o t of assump­

t i o n s , now, f o r instance who you would propose to f l o o d . 

Q Well, you were here yesterday, were you not? 

A I was indeed. 

Q Let's assume that the LPG program continues to be success­

f u l as i t i s pointed out to be, what would your conclusions then 

be on that assumption? 

MRo SETH: What area are you r e f e r r i n g to? 

MRo WHITE: Well, wherever the LPG program i n i t i a t e d , 

where the results of i t would be f e l t . 

Q Well, getting back t o the o r i g i n a l question, did you or die 

you not give any consideration to the LPG program? 

A Well, we're a c t i v e l y considering i t , of course. 

Q Do you take that i n t o consideration when you state your 

conclusions as to what d i f f i c u l t i e s might be encountered by delay 

caused by d r i l l i n g on an 80 acre spacing program? 

A W P I 1 , 1 fit's go n n t.n f-.ho n o v t . rp i o s t - . j nr, 

I 
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MR, SETH: Maybe i f you would make them a l i t t l e more 

specific as to areas they would be capable — 

MR. WHITE: (I n t e r r u p t i n g ) I merely asked him i f i n stat 

ing his conclusions he took int o consideration the LPG program. 

Q You stated that Shell was ready to proceed on a 40 acre 

spacing program, i s that true? A I did, yes. 

Q Do you intend to d r i l l the outer edges on a 40 acre spacin g 

program? 

A We don't intend to d r i l l any non-economical wells. I f a 

well out there i s uneconomical, we have no i n t e n t i o n of d r i l l i n g 

i t . We obviously w i l l d r i l l out as f a r as a well i s economical. 

Q Then your statement d e f i n i t e l y has l i m i t a t i o n s to Shell's 

readiness to proceed on a 40 acre spacing program? 

A Well, i t would i f i t was any spacing. 

MR. WHITE: That's a l l . 

MR. PORTER: Mr. Wade. 

MR. WADE: I have j u s t a couple. 

By MR. WADE: 

Q Mr. Methven, back to t h i s delay business, what w i l l happen on 

80 acres, i f you were to have to go back i n later? I think your 

f i r s t d i f f i c u l t y that you were discussing i n completion was t h i s 

mudding up of the low pressure sands? 

A Yes. 

Q Do vou think that that mudding: up s i t u a t i o n would be of 
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such magnitude that the normal i r a c t job wouldn't bring i t back 

i n good shape? 

A I think there's quite a po s s i b i l i t y , yes, that i f not mudd] 

up, you could say have some sort of blocking of the formation back 

into the formation. 

Q You are assuming then that the f i l t r a t e w i l l penetrate a 

pretty far distance back from the well bore i f a fract job wouldn't 

eliminate that block, aren't you? A That's r i g h t . 

Q Has i t been your experience, or do you think that that 

occurs, that you have a f i l t r a t e invasion to a considerable degree 

i n this thing? 

A We have already experienced some troubles along that l i n e . 

Q And a fract job would not bring them back? 

A They did i n this case, but I suspect that i f the sands have 

been depleted, that the trouble would have been exaggerated over ar 

above what they have been recently, and I think you would encountei 

considerable d i f f i c u l t y . 

Q I think you also indicated that fracturing would be more 

complicated? 

A I f not mudding up, then fracturing would be more complica­

ted just, i f you didn't have mudding up then you would have the 

case of the o i l going into that depleted sand and possibly not 

fracting the lower sand. 

Q That i s just what I was going to get a t 3 what i s wrong 
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with your rubber b a l l s that you are using now? 

A I n t h i s case i t ' s questionable about the effectiveness at 

that date, that time. 

Q What do you mean effectiveness? 

A The effectiveness of the rubber b a l l f r a c t jobs. 

Q Well, that rubber b a l l f r a c t job i s just a physical 

p r i n c i p l e of the rubber b a l l s going to the zone of highest per­

meability, i s i t not? A Yes., i t i s . 

Q Wouldn't that physical p r i n i c p l e s t i l l hold? 

A I n general i t might be complicated. 

Q I think you also said that you would experience a higher 

d r i l l i n g cost the second time around f o r d r i l l i n g the i n f i l l wells 

i s that right? A That i s , yes. 

Q What do you base that on? 

A That?s based on the previous testimony at the previous 

hearing. 

Q Did you t e s t i f y to that? A I did not. 

Q You r e a l l y don't know then whether or not i t would be more 

expensive the second time around? 

A I would expect i t t o be. 

Q. You would base i t on your experience? 

A Well, I'd base i t on the previous testimony, the previous 

accepted testimony. 

Q I think you also indicated payout on the second time aroun 

t 
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would be longer? 

A I t could very well be. 

Q That would be based on your assumption that the d r i l l i n g 

cost would be higher the second time around to a great extent, 

would i t not? 

A That plus the wells capabilities at that time might not be 

as they are today. 

MR. WADE: That's a l l . 

MR. PORTER: Mr. Dutton. 

By MR. DUTTON: 

Q. Mr. Methven, are you one of the members of Shell Oil Com­

pany that gets to deal i n dollars, respecting economic evaluation? 

A I don't handle many dollars. 

Q Do you make economic evaluations? 

A I do, yes. 

Q Have you made one i n this field? 

A Yes. 

Q In making such an economic evaluation, say with particular 

reference to the d r i l l i n g of the development well, do you think tha 

payout time should be considered? 

A Payout time should be considered. I think so, I think i t 

always does. 

Q Do you have any idea of your own, as a reservoir engineer, 

as t o what might hp. a r-pasnnahl P payrmf. pp-H nd fnr* t.hp HAVPI npmpnh 
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of Well costs? 

A A reasonable payout time i s dependent upon what the company-

is w i l l i n g to accept, and I have no, I mean I don't control that. 

Q In the original hearing, did you t e s t i f y that you thought 

that a 40 acre spacing would pay out i n a reasonable length of tim 

A I did. 

Q At that time were you speaking for Shell Oil Company on 

your own position as a reservoir engineer and professional man? 

A Speaking for Shell O i l , yes. 

Q At that time what did Shell consider to be a reasonable 

payout period? 

A I think i t ' s about two years. 

Q About two years? A And i t varies. 

Q Are you familiar with the B i s t i Unit allowable that has 

been recommended for the month of January, 1958, for the standard 

40 acre unit? A I believe I heard. 

Q What figure do you recall hearing? 

A For what period was this? 

Q January. 

A For the month of January? 

Q Yes, expressed i n barrels per day. 

A I don't think i t was definitely decided, but i t was some­

thing to the effect of ten barrels per day far the month of January 

Q Mr. Methven, what i s your idea of the approximate cost of 

a ? 
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d r i l l i n g a well i n the B i s t i area? 

A Previously a witness — could you define the cost now, wh£ 

does the cost that you are t a l k i n g about include? 

Q F i r s t to define i t , I would define i t as the t o t a l cost ol 

d r i l l i n g , completing and equipping,, I would accept any one of the 

categories that you would define. 

A Which one would you prefer? 

Q The sum would be f i n e . 

A The testimony at that time was to the effect of ̂ 48,000. 

Q. On the basis of ten barrels of o i l per day production, 

can you give us an estimate of what the payout time would be f o r 

the — 

A (In t e r r u p t i n g ) Ten barrels per day per month. Are you 

making an assumption that you can produce the w e l l only at ten 

barrels a day — 

Q (Inte r r u p t i n g ) I'm assuming — 

A — forever? 

Q I'm assuming that the well w i l l produce ten barrels a day, 

yes, s i r , approximately what time would the payout be on that? 

A I t i s c e r t a i n l y a hypothetical question, and I don't have 

a handy f i g u r e , but there i s no question about i t , i t would be a 

long time. 

Q I t would exceed two years by a substantial margin of time, 

would i t not? 

.t 
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A Assuming t h i s hypothetical production rate? 

Q Assuming t h i s hypothetical type of an example, would you 

object t o st a t i n g that the net income would be roughly to the 

operator two dolla r s a bar r e l after a l l expenses of l i f t i n g the o i l ? 

A Would you rephrase that? 

Q Considering a l l expenses involved to the operator, would 

you say that his net income per bar r e l of two dollars would be too 

f a r out of the b a l l park j u s t to t a l k about years? 

A No. 

Q At ten barrels per day then, the operator would have 

essentially a twenty d o l l a r a day income? 

A'"'That i s r i g h t . 

Q I n $48,000 expenditure, how many days would that involve 

just roughly? 

A VForty-eight divided by twenty? 

Q Yes. 

A That goes i n about thousand — ,, _ ' 

Q '(Interrupting) Would twenty-four hundred be a l l right? 

A Yes. 

Q Then twenty-four hundred days would be approximately seven 

years. A I presume. 

Q Mr. Methven, do you have any information that you would 

l i k e to submit to the Commission at t h i s time that would indicate 

that the allowable s i t u a t i o n i n the B i s t i Pool i s l i k e l v to change 
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i n the immediate future? 

MRo SETH: I f the Commission please, I don't believe that 

i s w i t h i n the scope of the d i r e c t examination. I don't thi n k i t 

i s pertinent. I don't think i t i s w i t h i n the scope of the hear­

ing at a l l . 

MR. DUTTON: I f the Commission w i l l hear discussion, the 

purpose of the question was that Mr. Methven's hypothetical term 

given to t h i s p a r t i c u l a r example might have l e f t , or did to me 

insinuate that ten barrels a day would not l a s t very long, and I 

just wondered i f he had any information that would indicate that 

to be a f a c t . 

A Could I ~ 

MR. SETH: Just a minute. 

A Oh. 

MR. PORTER: The objection to the question i s sustained. 

MR. DUTTON: Thank you. That's a l l I have. 

MR. KELLAHIN: Jason Kellahin f o r P h i l l i p s Petroleum 

Company. 

By MR. KELLAHIN: 

Q Mr. Methven, you, as a reservoir engineer, recognize the us 

of the' material balance calculation i n predicting reservoir per­

formance i n terms of o i l o r i g i n a l l y i n place, do you not? 

A He interrupted my a b i l i t y to concentrate on the mispro-

nunciation of my name. 
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y I apologize. A I t ' s Methven. 

Q Shall I repeat the question? 

A I wish you would, yes. 

Q Mr. Methven. A Thank you. 

Q As a reservoir engineer, you do recognize the use of the 

material balance calculation to predict reservoir performance in 

terms of o i l originally in place, do you not? 

A Yes. 

Q And do you make that prediction a f t e r the pool has been 

one-third depleted? 

A You can make these predictions a l l along the l i n e , but the 

accuracy of these predictions on a pool are very poor because the 

material balance equation i s based on a homogeneous reservoir, so 

they're very poor u n t i l you get very, very good data, and that data 

comes only a f t e r a period of years. 

Q I n that event, then, you wouldn't say that the material 

balance calculation i s useless at the i n i t i a l stages of reservoir 

development, would you? 

A Well, i t gives the reservoir engineer something to do, but 

I f o r one couldn't s e l l i t to management i n the early stages of 

development. 

Q Have you, yourself, used i t f o r that purpose? 

A Like I said — I have used a material balance equation. 

Q I n your use of th a t , did you have the perfect reservoir 

DEARNLEY - MEIER a ASSOCIATES 
INCORPORATED 

GENERAL LAW REPORTERS 
ALBUQUERQUE. NEW MEXICO 

3-6691 5-9546 



279 
to wmcn you reierred? 

A No, I didn't. And ray result s showed i t . 

Q Actually the only assumption i n that connection i s an as­

sumption of continuity, i s i t not? A Pardon me. 

Q I say the only assumption you make i n reservoir characteri 

on that point i s an assumption that i t i s a continuous reservoir, 

i s that correct? 

A Oh, yes, you have to know a l l of the factors of the 

reservoir. 

Q I mean i n regard t o a homogeneous reservoir, you have to 

assume con t i n u i t y , i s that correct, i n a material balance formula? 

A Oh, surely. 

Q Now, you made some reference to d i f f i c u l t y or i m p o s s i b i l i t 

of reversing the flow of the f l u i d s i n the reservoir by the d r i l l i 

of l a t e r i n f i l l wells. Just what was your testimony on t h a t , Mr. 

Methven? 

A I said that you can — by d r i l l i n g wide spaced wells you 

can have o i l moving towards that w e l l and then when you d r i l l a we 

i n between and you, say you draw the pressure down here, would pre 

to go to t h i s w e l l then, a f t e r having moved possibly beyond that 

point. 

Q Actually i t would move to the new w e l l , would i t not? 

A Pardon me. 

Q I t would tend to move toward the i n f i l l well? 
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A" Some ol' the o i l , yes. 

Q The r e l a t i v e permeability at that point being less than at 

the point of the old well? 

A The r e l a t i v e permeability being less at t h i s time and there­

fore the movement of that o i l at t h i s time i s impaired as compared 

to d r i l l i n g the w e l l i n i t i a l l y . 

Q Then what i s the d i f f i c u l t y i n the movement of that o i l 

toward the new well? I don't follow your reasoning on t h a t . 

A I just said that you have already moved i t away from the 

new well and now you are going to move i t back i n t o the w e l l . 

Why didn't you d r i l l the w e l l , I mean you should d r i l l the w e l l 

f i r s t and take i t out there. 

0. But the f a c t i s that i t w i l l move, i s that correct? 

A Yes. 

Q To the new well? A Oh, yes. 

Q Then there's no loss? 

A Oh, on the contrary, the a b i l i t y f o r i t to move i t at a 

l a t e r date then i s impaired as compared to i n i t i a l l y . 

Q I n connection with your testimony on the d r i l l i n g of these 

i n f i l l wells, you expressed some concern about the mudding up of 

low pressure zones. I believe you also had some testimony to the 

effec t that the pressure communication did not necessarily indicate 

the a b i l i t y of the f l u i d s to move through the reservoir i n regard 

to drainage. I n that connection, how would pressures be reduced 
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at the point of these i n f i l l wens i i there was no e i i e c t i v e 

drainage at that point? 

A I did not say there wasn't any drainage. I said that the 

drainage e f f i c i e n c y could not be measured by pressure interference 

t e s t s . I did not deny — 

Q (In t e r r u p t i n g ) There would be drainage? 

A I wouldn't deny that i f you have communication. The degre " » 

of course, i s very important. 

MR. KELLAHIN: Thank you, s i r . 

MR. PORTER: Anyone else have a question of Mr. Methven? 

Mr. Cooley. 

By MR. COOLEY: 

Q Mr. Methven, have you, yourself, made any calculation as t< ) 

the drainage e f f i c i e n c y of one well or an average well i n the 

Bisti-Lower Gallup O i l Pool? 

A The drainage e f f i c i e n c y of one well? 

Q I don't mean any p a r t i c u l a r w e l l , but I mean what you f e e l 

the drainage e f f i c i e n c y i s i n t h i s pool over a l l . 

A I n certain sands, yes, certain members, the prime members 

I believe we t e s t i f i e d would be something l i k e 20% at the previous 

hearing. 

Q And have you made any calculation as to the area which one 

well w i l l drain? 

A Well,you can't do t h a t , you can't calculate how much one wel .1 
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w i l l a r a m 0 Given enough" time, why a we l l could i n t h i s f i e l d , 

could drain over long distances, but I don't t h i n k i t would drain 

many of the sands and the ef f i c i e n c y would be very, very poor, 

Q Well, I believe you answered that you f e l t that one we l l 

would drain 40 acres, didn't you? A Pardon me, 

Q Haven't you t e s t i f i e d i n t h i s case that one w e l l w i l l 

drain 40 acres? A Yes. 

Q Now, t h i s i s what I'm ge t t i n g a t , how did you determine that 

i t would drain 40 acres? What method of calculation did you use? 

A Well, you of course use the geologic p i c t u r e , and from that 

i t appears that you can drain a certain amount of that o i l out of 

that region, and so you estimate what the ef f i c i e n c y would be. 

Q I t ' s based p r i m a r i l y on the geologic picture? 

A Primarily, plus experience from what you might experience 

from a f i e l d l i k e t h i s . 

Q This geologic picture i s obtained through the i n t e r p r e t a t i o n 

of micrologs and e l e c t r i c logs and core data? 

A A l l data available, yes. 

Q A l l of t h i s i s localized i n the area of one we l l bore and 

you are i n t e r p o l a t i n g or i n t e r p r e t i n g what the intervening area 

w i l l hold? A Oh, sure. 

Q You f e e l that t h i s type of calculation i s more r e l i a b l e tha:i 

pressure interference information? 

A I think i t i s at t h i s stage, yes. I think that's the method. 
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• 

1 don't mean tnat pressure interterence tests are not applicable, 

but they don't give you a measure of the degree. 

Q Wouldn't the amount of drawdown give you some in d i c a t i o n 

of the q u a l i t a t i v e drainage effect? You have stated repeatedly 

that you can't ascertain the q u a l i t y of your drainage through 

communication t e s t s . Wouldn't the degree of drainage pressure 

v a r i a t i o n give you some i n d i c a t i o n at least of that quality? 

A Yes, yes. But you don't have anything to r e l a t e that 

degree t o . 

Q You are not prepared to state what percentage of recoverab 

o i l you f e e l l i e s below the GC and GD sands as you define them? 

A Percent of recoverable. I don't know what that would be, 

but I said that i t would probably be less than the upper sands whi 

are b e t t e r . I t ' s very d i f f i c u l t t o estimate what i t i s . I t ' s 

something less than t h a t . 

Q I believe you also stated that you f e l t the density of the 

d r i l l i n g a f f e c t s the recovery. I s t h i s only i n extremely hetero­

geneous types of reservoirs? I mean we have had testimony and ex­

tractions from papers by various bodies, I n t e r s t a t e O i l Commission 

Committees andvarious other agencies, to the effe c t that density 

of d r i l l i n g was p r e t t y much, made very l i t t l e difference i n the 

ultimate. 

A They said that i t made some difference and that amount of 

difference was calculated on the basis of purely textbook example 

Le 
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oi" a very nomogeneous reservoir, so tnere i s , even they admit; to 

some i n the case, I mean a small amount i n the case of the homo­

geneous reservoir, and then when you d i f f e r from the homogenity 

that the fig u r e goes up. 

Q I t i s your f e e l i n g that the homogenity increase i s due to 

the increased density? 

A Yes, I think as the homogenity increases, then your e f f i c i 

cy increases with the denser spacing. 

MR. PORTER: Does anyone else have a question of the 

witness? 

MR. SETH: I have a l i t t l e r e - d i r e c t . 

MR. PORTER: Let's take a f i v e minute recess. 

(Recess.) 

MR. PORTER: The hearing w i l l come to order, please. 

Mr. Seth, I believe you have some r e - d i r e c t . 

MR. SETH: Yes. 

RE-DIRECT EXAMINATION 

By MR. SETH: 

Q Mr. Methven, i n your calculations on your reservoir here, 

did you use the methods that are o r d i n a r i l y used i n the industry? 

A Yes, volumetric calculations, those are the general and 

accepted methods. 

Q Generally accepted throughout the industry, are they? 

en-
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A Yes, they are. 

Q Your other ealculations likewise? 

A Very much so, yes. 

Q I n those calculations you used established permeability, 

porosity, water data that had been furnished to you, i s that 

correct? A That's r i g h t . 

Q And using a l l of that data you made your calculations as 

t e s t i f i e d to i n the o r i g i n a l hearing? 

A Yes. 

Q You were asked about e f f i c i e n c y on 40 and 80 acre t r a c t s . 

What would your opinion be as a comparative e f f i c i e n c y on the 40 

as compared to 80 acre locations, ordinary drainage efficiency? 

A Well, related to t h i s pool there would be quite a b i t of 

difference i n addition to t h i s lower i n t e r v a l which we've stated h; 

about 20% of the t o t a l o i l i n place. I t ' s d i f f i c u l t to say how 

much of that y o u ' l l get, but you might get, w e l l , h a l f the recover; 

e f f i c i e n c y there as you would with the upper sand, or say 10% of 

that , and that plus the additional segregated or discontinuous 

members that you would get i n the upper sands, plus the improved 

recovery e f f i c i e n c y i n general, would amount to a considerable 

percentage of the o i l i n place. 

Q And you would recommend to the company, as you did before, 

that they would proceed on such a d r i l l i n g program? 

A Yes, I think so. There's a l o t of o i l there, and I think 

IS 

r 

DEARNLEY - MEIER a ASSOCIATES 
INCORPORATED 

GENERAL LAW REPORTERS 

' ALBUQUERQUE. NEW MEXICO 

3-6691 5-9546 



286 
they can recover i t , and I think the i a c t i s I advise that they do 

recover i t , and i n any event these wells are going to be economical 

MR. SETH: I believe that's a l l . We would l i k e to ask 

that our Exhibit 14-R be admitted i n evidence. That i s the map. 

MR. PORTER: This completes a l l your exhibits? Without 

objection Exhibit 14-R w i l l be admitted. 

Anyone else have a question of Mr. Methven? Mr. Utz. 

MR. UTZ: Yes, I would l i k e to ask a question or two. 

RE-CROSS EXAMINATION 

By MR. UTZ: 

Q Mr. Methven, i t i s your contention, I believe, that you 

can recover more o i l on 40 acres than 80 acre spacing? 

A I n a non-homogeneous reservoir i t quite frequently --

Q (In t e r r u p t i n g ) Well, with p a r t i c u l a r reference to B i s t i . 

A Yes. 

Q Can you state how much more o i l you can recover by d r i l l i n g 

two wells on an 80 than one well? 

A Well, as an estimate I should think i t would be at least 

20%, more. 

Q Could you put that i n barrels? 

A Well now, you mean i n barrels f o r an 80 acre tract? 

Q Well, i n barrels, you said 20% more o i l recovered on 40 

acre spacing than 80 acre spacing. A Yes. 

Q I f you can, I would l i k e to know about how much that i s i n 

- o 
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barrels. 

A Well, i t would probably be i n the neighborhood of twenty 

to t h i r t y thousand barrels. 

Q I t ' s my understanding that Shell i s d r i l l i n g t h e i r wells, 

or developing t h e i r acreage, on somewhat of a mass production, a 

production l i n e plan, whatever you would l i k e to c a l l i t . How much 

money do you save per w e l l by d r i l l i n g them i n that manner? 

A This manner, i t means not so much mass production as con­

tinuous production. I guess you can i n t e r p r e t that as mass. The 

amount of saving i s , I don't know what i t i s , but i t i s several 

thousand d o l l a r s per w e l l . 

Q Do you have any idea what your f i r s t , second or t h i r d w e l l 

costs? 

A I'm not f a m i l i a r with the cost, no. 

Q Would i t be $10,000 a w e l l , $20,000 a w e l l , do you think? 

A The question i s the second and t h i r d costs? 

Q Well, what I'm r e a l l y wanting t o know i s how much money 

are you saving per wel l by d r i l l i n g on a continuous basis as you 

c a l l i t , rather than d r i l l i n g and contracting one well at a time. 

A Well, the move i n costs out there, I think they vary quite 

a b i t , oh, something l i k e f i v e thousand, seven thousand dollars or 

something l i k e t h a t . 

Q. You. • stated that your d r i l l i n g cost was $4$,000? 

A Yes, i t i s . 
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Q" Would you say that a fig u r e of $65,000 would be unreason-

able f o r d r i l l i n g i n d i v i d u a l wells? 

A Oh, I wouldn't thi n k i t would be that high, no, 

Q $60,000? 

A Somewhere between f i f t y and s i x t y , 

Q Now, i s i t your opinion that by d r i l l i n g on 40 acre spacin 

that you w i l l recover the o i l from your acreage I n a lesser time 

than i f you d r i l l e d on 80 acre spacing, i s that a consideration, 

I w i l l ask this? 

A Oh, yes, yes, you normally would expect that you would 

recover the o i l f a s t e r with the denser spacing program, and that 

i s not predicting what allowables would be. I don't know what 

that would come t o . 

Q Then i n your decision to recommend 40 acre spacing to your 

company, the length of time to recover the o i l was a factor? 

A By a l l means, the rate of return i s always a very important 

fact o r to a development program i n the f i e l d . 

Q The fact that you could recover, as you ju s t stated, twent|r 

to t h i r t y thousand more barrels per acre t r a c t , was that a factor? 

A Yes. 

Q And likewise the f a c t that you can save f i f t e e n , or w e l l , 

w e ' l l say f o r the purpose of a f i g u r e , $15,000 a wel l by the f a c t 

that you can use your continuous development plan, was that also a 

factor? A Yes. 
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Q—Which one of those factors was the most important".' 

A Well, I think they a l l make each other important. 

Q I f your wells cost you $60,000 a well to d r i l l as i t would 

say an independent operator with 80 or 160 acres, would you s t i l l 

recommend 40 acre spacing? 

A As long as i t ' s an economical venture why I ce r t a i n l y 

Xtfould. 

Q Well, you have made those economic calculations, haven't 

you? A Yes. 

Q I'm asking you from your standpoint and what you know from 

your study, would i t be an economical venture? 

A Well, of course, i t depends where i t i s located i n the 

f i e l d , i f the o i l i s n ' t there, then no spacing would be economical 

and so here i s the case where you would be in c u r r i n g additional 

$10,000, i t i n that case would detract from the p r o f i t a b i l i t y , but 

I don't have a ready f i g u r e to say how much i t would amount t o . 

Q You can't say whether i t would detract enough to where you 

would not recommend 40 acre spacing? 

A No, I think you would have to make an i n d i v i d u a l analysis 

of i t i n the specific case. I'm sure i n some cases i t would be 

quite economical. 

MR. UTZ: Th a t t s a l l I have. 

MR. PORTER: Anyone else have a question? The witness 

may be excused. 
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. (Witness excused.j 

MR. PORTER: Anyone else desire to present testimony i n 

t h i s case? Any statements at t h i s time? 

MR. HINKLE: I f the Commission please. Clarence Hinkle, 

representing the Humble O i l , and I have a b r i e f statement on behalf 

of Humble. 

Under our statute authorizing the O i l Conservation Commission 

to establish proration u n i t s , a unit must be established that can 

be e f f i c i e n t l y and economically drained and developed by one well. 

I n establishing proration u n i t s , i t i s mandatory that the Commis­

sion consider f i r s t the economic loss caused by the d r i l l i n g of 

unnecessary wells, two, the protection of correlative r i g h t s , thre 

the prevention of waste, four, the avoidance of r i s k s a r i s i n g from 

the d r i l l i n g of an excessive number of wells, and f i f t h , reduced 

recovery which might r e s u l t from the d r i l l i n g of too few wells. 

We believe that the testimony i n t h i s case cl e a r l y shows that 

one we l l w i l l e f f e c t i v e l y , e f f i c i e n t l y and economically drain more 

than 80 acres i n the Bisti-Gallup area, that economic loss w i l l 

r e s u l t i n loss on 40 acre spacing, and that substantially the same 

amount of o i l w i l l be recovered by development on 80 acre spacing 

as by development on 40 acre spacing. 

I n t h i s case we have a pool which covers a r e l a t i v e l y large 

area, and roughly the operators owning less than 50% of the pro­

ductive area are seeking development on 40 acre spacing and the otrler 
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operators want development: on so acre spacing. The undisputed 

evidence shows that development on 40 acre spacing w i l l require the 

d r i l l i n g of approximately two hundred additional wells, of which 

the owners of more than h a l f of the acreage i n the f i e l d would be 

required to d r i l l more than one hundred additional wells, and to 

r i s k i n excess of f i v e m i l l i o n d o l l a r s i n d r i l l i n g equipment. 

The proponents of 80 acre spacing are only requesting a tem­

porary order f o r one year. As we pointed out i n the o r i g i n a l hear­

ing, a f i e l d which has been developed on an 80 acre pattern can 

always be fu r t h e r developed on a 40 acre basis, but i f an error 

i s made i n requiring the f i e l d to be developed on 40 acre basis, 

r e s u l t i n g economic loss can never be recovered. I n our opinion i t 

would not, under a l l the facts and circumstances of t h i s case, be 

i n the i n t e r e s t of good administrative practices under the O i l 

Conservation Act to require the majority of the operators i n t h i s 

f i e l d to develop on 40 acre spacing pattern u n t i l i t has been demon­

strated beyond a reasonable doubt by additional production h i s t o r y 

that waste w i l l be committed by development on 80 acre spacing. 

I f there i s any doubt about the matter i n the minds of the 

Commission, that doubt should at t h i s time be ce r t a i n l y dissolved 

i n favor of the temporary order. We urge that the Commission gran'; 

the temporary 80 acre spacing. 

MR. PORTER: Mr. Errebo. 

MR. ERREBO: I f i t please the Commission, Magnolia 
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Petroleum Company was joined i n the application of Sunray and 

others f o r rehearing. I t s representative H. J. Ramsey appeared 

at t h i s hearing but has had to leave and has authorized me to make 

t h i s statement i n t h e i r behalf. The Magnolia Petroleum Company i s 

an operator w i t h i n the productive l i m i t s of the Bisti-Lower Gallup 

O i l Pool i n San Juan County, New Mexico, operating six o i l wells and 

one gas we l l with 800 acres under lease. 

At the previous hearing of Case 1308, Magnolia supported Sun­

ray Mid-Continent i n t h e i r application f o r 80 acre spacing. Mag­

nolia's p o s i t i o n has not changed and we again concur w i t h Sunray 

Mid-Continent f o r 80 acre spacing. 

I t i s believed that waste of hydrocarbons w i l l not occur with 

80 acre spacing. I n f i l l d r i l l i n g can be accomplished at a greater 

rate and the productive l i m i t s of the f i e l d determined sooner on 

80 acre spacing. I t should be kept i n mind that spacing on 40 

acres can be accomplished at any time, while i n i t i a l 40 acre spacing 

may r e s u l t i n economic waste with l i t t l e or no ultimate hydrocarbon 

recovery being realized. 

MR. PORTER: Mr. Kellahin. 

MR. KELLAHIN: Jason Kellahin, representing P h i l l i p s 

Petroleum Company. P h i l l i p s Petroleum Company feels that the test:.-

mony which has been offered i n t h i s case c l e a r l y demonstrates that 

one well w i l l adequately and economically drain and develop 80 

acres;as i t was pointed out by Mr. Hinkle i n behalf of Humble, i f 
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there i s any doubt m the mind or tne uommission, ce r t a i n l y that 

question should on a temporary basis be resolved i n favor of a 

temporary order f o r 80 acres, and p a r t i c u l a r l y i n view of two im­

portant f a c t o r s , one, the present market s i t u a t i o n , the other being 

the pressure maintenance program which i s being presently operated 

on a p i l o t basis. 

Now, the development of t h i s pool on temporary 80 acre pro­

r a t i o n u n i t s , we frequently hear the statement that you can go 

back and i n f i l l . I would rather compare that somewhat to the natu 

of an exploratory operation as against an autopsy. I f we ever are 

going to f i n d out anything, we can f i n d i t out on the basis of 80 

acres and then we w i l l know where we are going. I f we d r i l l i t on 

40 acres we have performed an autopsy over a dead body, there i s 

nothing more we can do about i t . The development of t h i s f i e l d , as 

has been pointed out, on 40 acre spacing, w i l l r e s u l t i n expenditui 

of a tremendous sum of money, and i f as present indications cer­

t a i n l y point out, the f a c t w i l l be t h i s pressure maintenance pro­

gram i s successful, that money could f a r more adequately be used 

i n secondary recovery than i n development on a 40 acre pattern, anc 

P h i l l i p s Petroleum Company urges the Commission to adopt the tem­

porary order. 

MR. PORTER: Mr. Malone. 

MR. MALONE: May i t please the Commission, Ross Malone f o i 

Gulf. There are two things t h a t I would l i k e to point out at the 
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outset that i t seems to me should be borne i n mind i n considera­

t i o n of the problem that here faces the Commission. 

The f i r s t i s that we are here on a rehearing of the order of 

the Commission which made applicable the statewide 40 acre spacing 

rules under which substantially a l l the o i l of New Mexico has been 

developed. Now, this problem of spacing and large spacing units a 

small spacing units i s one that has been troublesome ever since 

the industry started and w i l l always be troublesome, and some com­

panies are referred to as wide spacers and some as narrow spacers. 

Gulf has been before this Commission many times urging 80 acre spa 

ing, i t has andundoubtedly w i l l be before the Commission again 

urging i t , but the function of the Commission as we view i t i s to 

apply the standards to the particular pools under consideration 

and see whether as regards that pool the most eff i c i e n t developmen 

and the least waste w i l l result from 80 acre or 40 acre spacing. 

Now, i f we start out with this homogeneous pool that has been 

discussed here, that has perfect communication, one well for the 

entire pool as we a l l know would ultimately drain and would most 

e f f i c i e n t l y and most economically drain that pool. As we move 

away from that ideal condition, the spacing unit must inevitably 

get smaller and smaller. I t can be assumed then that when the 

operators come before the Commission as i n this pool and say that 

the spacing unit should be larger than the one on which 95% of the 

o i l i n New Mexico has been developed, that they would have a pool 

i d 
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i n which conditions were much better than average and hence you 

would be e n t i t l e d to assume that you would get better performance 

under a wider spacing pattern, but the evidence that has been 

presented by both sides shows exactly the contrary to t h a t . I t 

shows a pool which i n i t s rock ch a r a c t e r i s t i c s , i n the heterogeneo 

character of the sands, i n the pinchouts of permeability, a l l of 

those things make t h i s a less desirable and not a more desirable 

pool f o r wide spacing. 

Now, under those circumstances, with 95% of the o i l of New 

Mexico having been developed on 40 acre spacing, i t ' s a l i t t l e 

d i f f i c u l t to understand other than on the theory of wide spacing 

f o r the sake of wide spacing, a recommendation that the pool be 

developed on 40 acres. 

Gulf has a r e l a t i v e l y small amount of acreage i n t h i s pool. 

We don't have and won't have any production l i n e d r i l l i n g operatioji 

going on out there, but our experience and the experience of our 

engineers f u l l y supports the case which has been presented by Shel 

which i s that we have here a deposit of o i l i n sands which i f not 

developed on a p r e t t y dense spacing pattern i s going to re s u l t i n 

l o t of that o i l being l e f t i n the ground, and that basically as 

we understand i t , i s the question that the Commission has before i 

the question of how t h i s reservoir can be developed so that 

i t w i l l be e f f i c i e n t l y and economically depleted. We believe that 

the evidence which has been presented here today, as does the 

i s 
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evidence presented i n opposition to the Commission order, adds 

l i t t l e , i f anything, to the testimony that the Commission heard at 

the outset i n t h i s case. I t shows again two main sand members i n 

which communication i s shown to e x i s t , and nobody has argued about 

t h a t , there i s some communication i n the most favorable parts of t: 

sand members. 

I don't think anybody would question i t . That i s not the 

question that makes the completion of t h i s pool, as we f e e l indical 

that i t should be done on a 40 acre and not an 80 acre basis. I f 

the Commission were dealing only with a single sand member such as 

exists up there i n the p i l o t flood area which has the most favorafr 

communication possible, or the most favorable communication that 

exists i n t h i s pool, i t would be one s i t u a t i o n . But the evidence 

shows that i s not the s i t u a t i o n that exists throughout the pool, 

and that unquestionably there are going to be not only stringers i i 

these lower producing horizons, but because of the lack of continue 

permeability i n the upper horizons, there i s going to be o i l that 

would not be produced on an 80 acre pattern. We f e e l that the ex­

tent of the pool and the perimeter of i t i n which these two princi] 

sand members are not coextensive, creates another tremendous area 

i n which o i l w i l l be l e f t i n the ground on an 80 acre development 

pattern. 

Under those circumstances, Gulf feels that the order of the 

Cornmission was proper, that no reason has been shown f o r i t to be 

ie 

;es 

.e 

l 

)US 

>al 

DEARNLEY - MEIER a ASSOCIATES 
INCORPORATED 

GENERAL LAW REPORTERS 
ALBUQUERQUE. NEW MEXICO 

3-6691 5-9546 



vacated, and that the B i s t i Pool should be developed, on a 40 acre 

pattern as have been a l l other comparable pools i n New Mexico. 

I would l i k e to add only t h i s , that some reference has been 

made to gas-oil r a t i o and f i e l d rules i n t h i s hearing. As we view 

i t , that was not an issue on t h i s rehearing. Certainly i t ' s a mat­

t e r which when the Commission gets ready to consider i t , should be 

the subject of a special hearing, that i t could be gone i n t o , 

because I don't believe any of the operators intended to go into 

i t at t h i s time. Thank you very much. 

MR. HALL: H a l l , representing E l l i o t t and H a l l . We are 

operators i n the B i s t i F i e l d , southeastern part of the f i e l d . 

We wish to go on record as supporting Sunray Mid-Continent's ap­

p l i c a t i o n f o r temporary tfO acre spacing. 

MR. BUSHNELL: Amerada would l i k e to urge the Commission 

to consider granting of t h i s application i n l i g h t of the apparently 

numerous anomalies e x i s t i n g i n the minds of the witnesses of the 

opposition, Shell O i l Company. Amerada feels that i f there i s any 

doubt, and there apparently i s , as to certain information concerning 

the B i s t i Pool, that the Commission should consider wider spacing 

u n t i l those apparent anomalies have been resolved. Thank you. 

MR. PORTER: Mr. Seth. 

MR. SETH: I don't thi n k i t i s necessary to argue t h i s t h i n g , 

p a r t i c u l a r l y , or rediscuss the evidence that we have a l l heard i n 

the l a s t several days. There i s one point here I would l i k e to 
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mention, i t relates t o , s p e c i f i c a l l y to testimony ol' Mr. Gaines 

of S i n c l a i r , I think i t has more or less prevailed here i n the 

thin k i n g of a good many of the Applicants. Mr. Gaines t e s t i f i e d 

that he f e l t that the company would have to d r i l l every 40 acre 

loca t i o n on the lease that was then under discussion, or abandon 

the lease. Again, i n the statements t h i s afternoon there was a 

fi g u r e of two hundred wells. That contemplates the d r i l l i n g 

of a loca t i o n regardless of whether i t i s economical;'or not. No­

body under any sort of spacing i s going to d r i l l these locations. 

That was what the proponents have been arguing, that i s what 

S i n c l a i r argued, that they would have to d r i l l every 40 acre locat 

w i t h i n t h e i r lease, w i t h i n t h i s pool. That i s c l e a r l y not so. 

No one i s going t o have to d r i l l uneconomical wells regardless of 

what the spacing i s . This f i g u r e of two hundred wells m u l t i p l i e d 

by the cost of d r i l l i n g each w e l l , that f i g u r e i s based on the sam 

sort of reasoning. Again, perhaps the opponents i n t h i s case do n 

own a majority of the acreage i n the f i e l d . I don't think we do. 

We would probably l i k e t o , but we c e r t a i n l y don't, but that again, 

I don't believe that i s the basis f o r consideration. I t i s s t r i c t 

a matter of drainage, a matter of waste that i s the only considera 

t i o n . 

In examining the applications f o r rehearing i n t h i s case, I 

think i t was apparent to a l l of us that there has been some con­

fusion about the burden of proof i n a s i t u a t i o n l i k e t h i s , and i n 

ton 
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o r i g i n a l case as f a r as that's concerned, and again r e f e r r i n g to 

S i n c l a i r , t h e i r counsel indicated that there were no rules as I 

understood him, f o r t h i s s i t u a t i o n , and i t was time we got some0 

Well, that's not the problem, i t wasn't at the o r i g i n a l hear­

ing, we have statewide rules. The s i t u a t i o n i s covered by rules, B-t 

i s operating properly. Shell has d r i l l e d i t s wells there i n ac­

cordance with the rules a l l along, everybody has. We have rules, 

the s i t u a t i o n i s that the Applicants want to change the rules. 

They have the burden of proof. 

I n the applications f o r rehearing, the matter of the burden o|f 

proof i n the o r i g i n a l hearing was completely ignored. The a p p l i ­

cants have the burden of persuading the Commission to change the 

statewide r u l e s . Just because there i s some doubt created, that 

doesn't mean the statewide rules should be changed. Several 

statements ju s t awhile ago said i f there i s some doubt i t should 

be i n the other d i r e c t i o n . That i s ce r t a i n l y not the burden of 

proof rule that has always prevailed before t h i s Commission. 

The Applicant has the burden of making his case. .He has to make 

his case, i t i s not upon the opponents t o . 

We f e e l they have f a i l e d to do that i n t h i s case. They are t r y ­

ing to o f f e r proof i n order to change an ex i s t i n g r u l e . No reason 

has been shown to change the spacing. The evidence, we believe, cloar-

l y sholes that the most e f f i c i e n t development of the f i e l d as a who: 
W i l l b e o n A.Q a c r e b a s i s . T h a t i s t h g p f f i H o w t , a n r l o o n n n m i w n y 
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to drain the f i e l d and to prevent waste. 

The discussions concerning these lower sand members are very-

important. Mr. Finfrock t e s t i f i e d that there was v i r t u a l l y nothing 

i n the lower sands, i t was n e g l i g i b l e . We think that that should 

be considered, the content of the lower sands. We don't consider the 

o i l i n the lower sands alone as a f a c t o r . I t i s one, but you have 

to consider i n addition the improved e f f i c i e n c y and drainage by 

d r i l l i n g a 40 acre l o c a t i o n , the improved e f f i c i e n c y i n the upper 

sands. You add the increased e f f i c i e n c y i n the upper sands with 

the o i l i n the very discontinuous lox^er sands and you clearly have 

e f f i c i e n t operation i n the f i e l d . 

The wells w i l l be commercial, everybody wants to make money 

i n a s i t u a t i o n l i k e t h i s and to have commercial wells w i t h i n the 

l i m i t s of conservation, and prevention of waste, and we think that 

the 40 acre program w i l l c l e arly do t h a t . We don't have any pro­

duction l i n e d r i l l i n g program. I don't know quite now how that got 

int o the pi c t u r e . We operate our d r i l l i n g program j u s t l i k e every­

body else does, the other companies, we t r y to keep the contractors 

busy over an extended period of time. I t i s better f o r him and i t 

i s better f o r us. The independents do t h a t , i ndividuals do i t , there 

i s nothing unusual about i t . I don't think we have any more r i g s go­

ing than anybody else, i t i s just a matter of planning, and we do 

just l i k e anybody else, there i s nothing unique about keeping a 

d r i l l i n g contractor busy f o r an extended period of time. 
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I n that connection we don't have any production l i n e system. 

We are no d i f f e r e n t than anybody else. Our costs are lower, but i 

Is ju s t by using ordinary business planning i n that connection, and 

again, on t h i s burden of proof on the temporary order matter, 

there seems to be the idea that you can get by with a temporary 

order when you don't have enough proof for a permanent order, that 

i t i s somewhere i n between. I f you can't make a case on a permanejit 

order you ask f o r a temporary order. That again, I don't believe 

i s the case. You have to make your proof f o r any change i n the 

rules v/hether i t i s temporary or permanent. And to ask f o r just a 

temporary because you are not quite sure or you don't think the 

proof i s strong enough, you are asking the Commission to make a 

change i n the e x i s t i n g rules, you have to make a case to do i t no 

matter -what change you are asking f o r , and to f a l l back on a tem­

porary argument because you don't have a strong case as you would 

l i k e and don't think you have a strong case f o r a permanent order, 

I don't believe that i s contemplated i n the rules of the Commission 

or i n ordinary or j u d i c i a l or administrative rules. 

We believe that not only that the Applicant has f a i l e d to mee' 

the burden of proof, but that the proof i s overwhelming that there 

should be 40 acre spacing f o r proper development of t h i s pool, and 

to prevent a very real danger of waste i f the spacing i s on an any 

wider pattern. Thank you. 

MP, POftTF.r?- M r . r . a m p h p l l . 
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MR. CAMPBELL: I i ' the Commission please, I sh a l i not take 

the time to discuss with the Commission the question of burden of 

proof except to say that I do not agree with Mr. Seth's construc­

t i o n of the statewide rules, but I'm s a t i s f i e d that the Commission 

here intends and w i l l establish i n t h i s pool what i t considers to 

be the most appropriate, most e f f i c i e n t , most economic, the least 

wasteful program that w i l l adequately develop t h i s f i e l d , both i n 

the l i g h t of primary production and i n the l i g h t of possible sec­

ondary production. 

The Commission's order i n the o r i g i n a l case stated that there 

was not proof that one we l l would drain 80 acres. At t h i s hearing 

the Applicant has undertaken, and I believe has by additional e v i ­

dence from additional information, additional studies, additional 

engineers f o r d i f f e r e n t companies, undertaken to substantiate i t s 

p o s i t i o n and to improve i t s p o s i t i o n with regard t o t h i s particular 

point. At the f i r s t hearing i t was implied by the witnesses f o r 

Shell that only a microlog study could r e a l l y establish the ques­

t i o n involved i n t h i s drainage. At t h i s hearing the geologist f o r 

Sunray presented a fieldwide study of microlog separation i n which 

he concluded as do these ex h i b i t s , that appear on the w a l l , i t 

seems to me at least i n general, that there i s communication and 

continuity at least as to the upper two p r i n c i p a l producing zones 

i n t h i s p a r t i c u l a r f i e l d . 

That information was fu r t h e r substantiated by the witness f o r 
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B r i t i s h American who made the same sort oi analysis across the 

entire length of the f i e l d from a l l the cores that he had availabls, 

and he correlated those i n t o the same kind of picture that we be­

li e v e exists i n these p r i n c i p a l producing sands. 

The witness f o r B r i t i s h American also indicated by pressure 

drawdown t e s t s , interference t e s t s , that there was communication. 

These have been minimized by the witness f o r Shell today. Nonetheless, 

i h the absence of additional production history which we cannot get 

without the passage of time, c e r t a i n l y that i s the best i n f o r m a t i o i 

to establish t h i s p a r t i c u l a r point whether you are dealing with 40 

acre spacing or 80 acre, rIhe testimony of the P h i l l i p s ' witness us 3d 

the application of the material balance formula i n which he reachei 

the conclusion that only an i n f i n i t e s i m a l amount of additional o i l 

would be recovered by 40 acre spacing than 80 acre spacing. 

F i n a l l y we had the testimony of Mr. Brinkley i n connection 

with the operation of what we considered to be a very important 

pressure maintenance LPG i n j e c t i o n program, and so we think that 

the testimony at t h i s rehearing has ce r t a i n l y established that one 

well w i l l drain 80 acres upon the basis of the information now 

available. 

The Applicants conceded i n the o r i g i n a l application that ther5 

has not been s u f f i c i e n t production h i s t o r y i n t h i s f i e l d perhaps 

to j u s t i f y a permanent order. This rehearing has made I t even mori 

apparent reven when vou consider i t i n the l i g h t of the evidence 
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offered nere oy _ n e l i . Let's j u s t look f o r a moment at some Of t h 

uncertainties that exist i n t h i s f i e l d . These are some of the 

things that I believe do d i f f e r e n t i a t e t h i s s i t u a t i o n from 95% of 

the pools to which Mr. Malone referred. I agree with him that eac 

pool should be considered on i t s own. There have been varying 

estimates i n the cost of wells by d i f f e r e n t companies, d i f f e r e n t 

methods of operation. The second place, there has been testimony 

regarding the lack of production h i s t o r y from these wells, 

testimony regarding the present l i m i t e d production from these w e l l 

due to market conditions, and f i n a l l y uncertainty as to what the 

production might be i n the f u t u r e . 

Those things enter into the economic considerations that the 

statutes require i n the establishment of proration u n i t s . Then 

there has been the question of the gas cap, the existence of gas 

wells at a s t r u c t u r a l l y lower p o s i t i o n than o i l wells. This i s a 

formation or pool condition which we f e e l needs to be approached w 

extreme caution. Then there has been the i n s t a l l a t i o n and the 

development of t h i s pressure maintenance program, which up-to-date 

appears to be progressing s a t i s f a c t o r i l y , even on a wide area basi 

We believe t h i s should be given an opportunity to work to determin 

by a l l of the operators i n the pool how they can best invest t h e i r 

money to get the most o i l out of t h i s reservoir, and perhaps have 

a l i t t l e l e f t over to invest i n some other place. 

The witness f o r Shell has t e s t i f i e d that they have been unabl 
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to make any determination of v e r t i c a l permeability i n t h i s f i e l d 

to date. They have no pressure or gravity tests i n the lower sand 

zones, apparently have not tested them separately. They have been 

unable to determine f l u i d movement because there has been a lack 

of production h i s t o r y . 

A l l of these f a c t o r s , when considered i n the l i g h t of t h i s 

very important economic f a c t o r , the p o s s i b i l i t y of economic loss 

from the d r i l l i n g of unnecessary we l l s , we f e e l j u s t i f i e s a tem­

porary order i n t h i s p a r t i c u l a r f i e l d . I have heard with some 

in t e r e s t a remark of the S i n c l a i r witness and the statement recent 

l y made by the Sun O i l Company, whether he i s an attorney or en­

gineer or both, Mr. Dutton, i n any event i n connection with the 

establishment of 80 acre proration u n i t s . I thin k that i s a possi 

b i l i t y that the Commission must consider, p a r t i c u l a r l y i n view, 

i n the l i g h t of the fact that Shell has apparently, since the 

l a s t hearing, and I would assume since there are some twenty wells 

d r i l l e d since the application f o r rehearing, continued to develop 

t h e i r own areas upon a 40 acre basis. We believe that there i s n ' t 

any evidence here which w i l l run contrary to the issuance of a tem 

porary 80 acre proration un i t or spacing order i n t h i s f i e l d , as 

the Commission should see f i t to apply. 
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MR. PORTER: Mr. Wade. 

MR. WADS: The Texas Company i s an Applicant i n t h i s 

rehearing. I would l i k e to make a statement f o r The Texas Company 

on t h i s matter. 

I think that there are two issues involved essentially i n 

t h i s hearing. The f i r s t of which, does communication exist i n t h i 

reservoir i n s u f f i c i e n t nature to j u s t i f y the d r i l l i n g of one well 

on 80 acres, and would that one well e f f i c i e n t l y drain that 80 

acres. 

The second point, I think that we need to consider, would 

that well more economically drain the acreage than would one well 

on 40. Texas Company believes that the proponents of 80 acres hav 

presented data here that does j u s t i f y the acceptance of both of 

these points, and we would urge the Commission to accept and grant 

the 80 acre spacing f o r t h i s f i e l d . 

s 
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MR. PORTER: Mr. Dutton. 

MR. DUTTON: Sun i s i n the same p o s i t i o n . I f I may make ; 

statement, Sun O i l Company, as an 80-acre operator i n the B i s t i 

F i e l d , i s seriously concerned with the Commission's action i n t h i s 

case. However, we realize that the Commission's action cannot be 

predicated upon the a l l e v i a t i o n of Sun's concerns, but must embody 

an attempt to r e a l i z e the dual proration goals of preventing waste 

and granting each operator a f a i r opportunity to recover the hydro^ 

carbons under his property. Such an attempt must of course be 

wi t h i n the statutory authority of the Commission. 

The status upon which Sun bases i t s recommendation to the 

Commission i s contained w i t h i n Paragraph (b) of Chapter 65, 

A r t i c l e 3, Section 14 of the New Mexico Statutes. I t i s requested 

that the Commission take administrative notice of t h i s statute, 

p a r t i c u l a r l y the language which parenthetically defines a proratior 

u n i t to be "....the area that can be e f f i c i e n t l y and economically 

drained and developed by one w e l l . . . . " . I t i s s i g n i f i c a n t that th< 

d e f i n i t i o n does not read "most e f f i c i e n t l y " . I t i s also s i g n i f i ­

cant that i t reads, "can be" and not "might be" or " w i l l be i f the 

market demand improves" economically drained and developed. 

Ample testimony has been given that both 40-acre and 80-acre 

spacing w i l l adequately and e f f i c i e n t l y drain the pool. On the 

other hand testimony to date has been that i t i s not economically 

feasible to d r i l l even the cheapest B i s t i w e l l f o r the January 

t 
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indicated allowable of lO~BOPD. As the referenced statute i s couc 

i n the present tense, i t i s submitted that the statutory require­

ment that a proration u n i t be an area that can be economically 

developed by one we l l would not be met by a present designation of 

a 40-acre proration u n i t . 

Sun O i l Company i s on record as being i n support f o r 80-acre 

we l l spacing and we do not now a l t e r t h i s p o s i t i o n . However, Sun 

i s not merely interested i n maintaining a po s i t i o n — or f o r that 

matter i n merely enforcing the absolute l e t t e r of the law — but 

i s v i t a l l y interested i n not only the prevention of waste, but alsj) 

i n the assurance that each operator has a f a i r opportunity to re­

cover the hydrocarbons. Therefore, i n the a l t e r n a t i v e . Sun would 

recommend that i f the Commission sees f i t t o establish 40-acre 

wel l spacing, that they also adopt an optional $0-acre proration 

u n i t . By so doing, the Commission would be granting to those 

operators who believe they can eventually p r o f i t from a 40-acre 

development an opportunity to prove t h e i r point. At the same time 

there would be no statutory v i o l a t i o n to force such operator's pooj* 

domestic cousins i n t o what i s currently a patently uneconomical 

s i t u a t i o n . I n addition, such an order would overcome the objection 

that uniform 80-acre spacing would r e s u l t i n f a i l u r e to d r i l l 

c e rtain choice locations. Both sides might we l l benefit from t h i s 

feature. As to the possible complaint that such an order would 

r e s u l t i n i r r e g u l a r surface spacing, the evidence introduced by 

J08 
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both sides indicates that the B i s t i has hardly been deposited 

in quarter-quarter sections. 

MR. PORTER: Anyone else? 

MR. BUELL: Guy Buell for Pan American Petroleum Corpora­

ti o n . In the interest of saving time, may we simply readopt our 

closing statement that we f i l e d by l e t t e r after the September 

hearing. In that l e t t e r we supported 80-acre units. We fee l that 

data are even more conclusive now that the only proper spacing in 

this f i e l d is 80-acre. 

MR. PORTER: Anyone else have a statement to make? 

MR. SELINGER: I f the Commission please, Skelly O i l 

Company is one of the applicants for the rehearing. We regret 

that we have no affirmative factual data to present, mainly be­

cause we attempted to take some interference tests and unfortun­

ately we are unable to complete them due to the lack of tank room. 

Likewise, we had no factual data to present as an applicant in 

view of the lack of production h i s to ry from our w e l l s , a l l of 

which are r e l a t i v e l y and comparatively new w e l l s . 

At the time of the f i r s t hearing we had i n the process of 

completion s i x producing w e l l s . At t h i s time we have twelve pro­

ducing w e l l s , and a l l of the twelve producing wel ls are on a l t e r ­

nate 40-acres or 80-acre spacing as we know i t . We have d r i l l e d 

three wel l s i n the gas cap since the l a s t hearing. The f i r s t we l l 

i s 660 f e e t from the nearest lease l i n e s , and our other two wel ls 
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are a minimum of 990 feet, these three wells being i n the gas cap. 

We would l i k e to recommend to this Commission to take considera­

tion of the 80-acre spacing. 

MR. McGOWAN: I would l i k e to make this one point. There 

are no rules on this f i e l d . I t is simply subject to the r e s t r i c ­

tions of the state general rules against d r i l l i n g close to lease 

lines, and i t has a proration unit for your proration purposes. 

I t is a very substantial f i e l d ; i t has a number of wells in i t , 

and i t certainly is time the Commission took j u r i s d i c t i o n of i t 

and issue such orders as they f e e l w i l l come nearest to preventing 

waste possibly, and we feel i t should be whatever program w i l l do 

i t , and not whether the 40-acre proration units should be changed, 

but an affirmative action on the part of the Commission. As state 

by our engineer, we do feel that Sinclair would have been, and 

even now could recover a greater amount of o i l , and in an eff o r t 

to keep this f i e l d under control, and in view of the great 

development on i t already, we are recommending 80-acre proration 

units as a means of controlling this f i e l d , at least on a tempor­

ary basis. Thank you. 

MR. PORTER: Anyone else desire to make a statement at 

this time? 

MR. STEWART: Standard O i l Company of Texas concurs with 

the application. 

MR. PORTER: Are there any more statements? I f there are 
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no other statements to be made at this time, the hearing w i l l 

be adjourned. 
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