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BEF0ME IBE 

OH, COKSERTATION COMMISSION 
SAHTA n , m i MEXICO 

St THE MATTER OP: • 

CASE 1596 Application of s i Fas© Natural Gas Products 1 

Company for the establishment of two separate < 
common sources of supply, for aajntinistrative « 
procedure for dual completions, and for eon- « 
mingling of production from separate oil pools. » 
Applicant, in the above styled cause, seeks « 
an order segregating the producing interval * 
of the Gallup formation in the Horseshoe- » 
Gallup Field, San Juan County, New Mexico, » 
into two separate common sources of supply. ' 
Applicant further seeks the establishment of ' 
an administrative procedure for approval of * 
wells dually completed in said common sources * 
of supply utilizing a certain type of mechanical1 

installation in exception to Rule 112 (A) of > 
tha Commission ftulea and Regulations. Appli- < 
cant further seaks permission to commingle * 
the production from said separate pools after ' 

_ metsrliu: the ©seduation from each. 1 

Mabry gall 
Santa Pe, New Mexico 
Pabruary 18, 1959 

BEFORE: 

A. L. Porter 
Murray Morgan 
Governor John Burroughs 

™ * m & n OF HEARING 

MR. PORTER: We will take up now Case 1596. 

MR. PAYNE: Case 1596* "Application of E l Paso Natural 

Gaa Producta Company for the establishment of two separate 

common sources of supply, for administrative procedure for dual 

completions, and for commingling of production from separate oil 

pools." 
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MR. SPANS?—My name If Ohtrlel C. Spann of UrailthaJn, 

Spann and Sanehes, Albuquerque, Maw Mexico, and X have with na 

Mr. John Woodward of Sl Paso Natural Gas Products Coapany represent 

ing the applicant. Thia ls an application of 11 Paso Natural Oaa 

Products Company for an order establishing two separate common 

sources ef oil in the Horseshoe Canyon Field and providing for 

the separate production and measurement of oil from these common 

sources through the dual completion of wells on that—in both 

reservoirs. 

At this hearing, Bl Paso proposes to show that the two 

reservoirs consist of we11-developed sand bodies which were laid 

down under different depositional conditions, are separated by an 

impervious layer of shale and have measurably different reservoir 

characteristics. 

It further proposes to show that the aereal limits of the 

two reservoirs are not co-extensive and that some of the wells 

can be completed in both sonea while others can be completed in 

only one sane with the result that disproportionate withdrawals 

from the common zone by offset operators is causing and will 

continue to cause drainage and injury to correlative rights and 

might reduce the ultimate recovery of oil from the field. 

"My. first witness is Mr. William R. Speer. 

MR. PORTERs Before we ask Mr. Speer to be sworn, I would 

like to have other appearances at this time. 

MR. HINKJff; Tf the Commission please, Clarence Hinkle, 
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5 
Hervey, Dow and Hinkle ef Roswell representing the Atlantic 

Refining Company, We will have evidence in the case. 

MR. NEWMAN: If the Commission please, Kirk Newman, 

Atwood and Malone, Roswell, and Guy Buell of the Texas oar 

representing Pan American Petroleum Corporation. We will have a 

witness. 

MR. KELLAHIN: If the Commission please, Jason Kellahin, 

Kellahin and Fox, Santa Pe, New Mexico, representing Tom Bolack. 

We will likewise have some testimony. 

MR. ERREBO: If the Commission please, Bums Errebo of 

Modrall, Seymour, Sperling, Roehl and Harris of Albuquerque 

representing Magnolia Petroleum Company. 

MR. VERITY: If the Commission please, George L. Verity of 

Farmington representing Southern Union, and we may have some 

testimony. 

MR. PORTER: Will there be any other appearances in this 

case? 

MR. GDVE: Norman Gove of Petro-Atlas. We have none excep 

that we just want to object, however. 

MR. PORTER: Mr. Speer, do you want to stand and be sworn, 

please? 

(Witness sworn in.) 

WILLIAM R. SPEER 

called as a witness, having first been duly sworn, testified as 

f r>1 1 nwg • . 

t 
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BY MS. SPAWN: 

Q Would you state your nana and residence, please? 

A My name ls William R. Speer and X live in Farmington, 

Hew Mexico. 

Q By whom are you employed and In what capacity? 

A X am employed hy the Sl Faao Natural das Products 

Company as a division geologist over the San Juan Division* 

Q Would you detail your education and experience as a 

petroleum geologist? 

A X received a Bachelor ef Arts Degree from the University 

of New Mexico in 195® * was employed hy Sl Paso Natural Gas Producti 

Company in February of that year as a petroleum geologist in 

Farmington. X became division geologist of Sl Paso Natural Gas 

Products Company, San Juan Division, in April of 1956, transferred 

to Sl Paso Natural Gas Products Company as division geologist in 

August of 1957 and have served in that capacity to the present 

time. 

Q Have you made any study of the Horseshoe Canyon oil 

field? 

A X have. 

Q Now, El Paso*s Exhibits One through Nine have been 

placed on the board and copies furnished to the various indi­

viduals involved. Are you familiar with those exhibits? 

A X am. 
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7 
it—wvvLis you e&rscw your swenvion wo sxxiiuit una ana 

will you state what that shows? 

A El Paso Exhibit Number One is an index map of the 

Horseshoe Canyon Field area in San Juan County, Hew Mexico, showlnt 

the location, name, number and operator of all wells drilled in the 

area as of February 11 of this year. The purple lines are traces 

of cross sections which will be introduced at a later time as 

exhibits, the red outline is our outline of proposed probable 

productive limits of Lower Qallup Sand A, the green outline is the 

outline of proposed probable production limits of Lower Qallup 

Sand B. 

These outlines have been altered somewhat from our original 

application in the following manner: The application was made en 

the basis of late well control. In the case of the red outlint, 

a proposed probable productive limit of Lower Gallup Sand A, we 

have Included in the outline the south half of Section 10 of 

Township 31 north, Hangs 17 West. We have added the Southwest 

quarter of Saetion S3, 31 North, 17 West, we have added the neat 

half and the southeast quarter of Section 31* 31 North, 16 West, 

and we have deleted the southwest quarter of Section 15 of 31 

North, 17 West. All of these changes have been made in our 

probable productive limits of Sand A. 

In the ease of Sand B, the green outline, we have added 

the following acreages Xn Section 5 of 31 North, 17 West, we have 

added in tha southwest quarter of the southeast quarter, the north 

-
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8 
flair SUA th* southeast quart*? quarters. We have added in 

Section 9 of 31 North, 17 West, the northwest quarter of the 

northwest quarter, the southeast quarter of the northwest quarter, 

the northwest quarter of the southeast quarter and the southeast 

quarter of the southeast quarter. We have deleted from the outline 

in Section 14 of 30 North, 16 West, the northwest quarter ef the 

northeast quarter. 

KR. SPANNt At this time, X would like to move the 

Commission that our application he amended, insofar as Exhibit A 

is concerned, to conform to the testimony just given by Nr. Speer 

as to the outlines of the two sands and additional well oontrol, 

since the figures of the application — 

NR. PORTER1 Xs there objection to the amendment of the 

application at this time? 

Let the record show that the application haa been amended 

aa noted by Counsel for the applicant. 

Q (By Nr. Spann) Now, what does Exhibit Two show, Nr. 

Speer? 

A Sl Paso Exhibit Number Two Is a graphic presentation 

of the electrical induction log and core analysis data run on the 

Lower Oallup section from EI Paso Natural das Products Company 

Number 4 Horseshoe Canyon well in the Horseshoe Canyon Field 

area. The upper red line had a depth of 1494 feet, we have 

designated that as the top of Sand A. The lower red line had a 

depth of 1536 feet, we have designated that aa the bottom of 

i 
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Sand A.—Tha upper gr+ca line had a depth of 1598 feet, w* have— 

designated that aa the top of Sand B, and the lover green line 

had a depth of 1630 feet that we have designated as the bottom 

of Sand B. 

The thicknesses of the respective units, the Sand A 

interval has a thickness of 42 feet, the thickness of the Sand B 

unit ia 32 feat, and the intervening shale body has a thickness 

of 62 feet. 

Q Now, will you locate on Exhibit One this El Paso 

Products Number Pour Horseshoe Canyon Well and give me the 

description ef this location? 

A The El Paso Product• Number 4 Horseshoe Canyon Veil 

ia looated 330 feet from the south line, 1650 feet from the west 

line in Section 3 of Townahip 30 North, Range 16 Veat. 

Q What do El Paso's Exhibits Number Three and Pour ahow? 

A El Paso Exhibit Number Three is a transparent isopach 

that's overlaid showing the thickness of the Lower Gallup Sand A 

contoured on a five-feet interval. Exhibit Number Pour ia also a 

transparent isopach that's overlaid showing the thickness ef the 

Lower Gallup Sand B, also contoured on a five-foot interval. 

Q Prom what information were these exhibits prepared? 

A Theae exhiblta ware prepared from a study of all 

available electric legs run in the field area, and in some cases 

gammaray logs have bean utilised where electric logs were un­

available. The parameter used in selecting probable productive 
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10 
im CMMSB 10 anas portion of %m spontaneous potential ourve ef 

the eleetrtt log which i» in cxoess of 15 millvolts above the 

established shale line. This 15 milivolt value was selected from 

a study of the logs, the electric logs, against the available core 

analyses and represents the cleaner portions of Sand * and Sand B. 

a What dlfferenees, if any, m Sand A and Sand B are 

indicated by these maps? 

A To refer to the isopach in the overlay of Sand B first, 

you will notice that Sand B is a long, linear deposit with a 

relatively uniform thickness along its long axis. It extends for 

a distance of some twelve miles In length, i t is approximately 

one mile in width, there is a vary abrupt pinch-out of the aand 

along the southwestern margin, and a somewhat less abrupt pinch­

out along the northern margin. 

In the ease of the isopach that's overlaid, Exhibit Number 

Three, which is an overlay of the index map showing the thickness 

of the Lower Gallup Sand A, we have evidence of a much more 

Irregular type of depoelt. The irregularity of aand cleanup is 

indicated by the changes in the contouring lines, 

Q, In your ©pinion, what do these differences indicate? 

A In my opinion, these differences indicated by the 

isopach maps indicate that Sands A and B were layed down under 

different depositional conditions. 

Q Can you state what Exhibits Five, Six, Seven and Eight 

show? 
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A Bl Paso Exhibits Five, Six, Seven ana Eight are electri 

log cross sections as constructed from logs run ln the Horseshoe 

Canyon area. On each cross section, we have the established base 

line of the cross section at the top of the Lower Gallup Sand A. 

Sand A has been correlated throughout the length of the cross 

sections and is shaded ln red. Sand B has likewise been correlated 

and ls shaded in green, For purposes of showing the horizontal 

relationship of the wells used, we have added at the bottom of 

eaoh cross section a stick or line diagram which utilizes the same 

wells that appear in the electric log croaa section. This line 

diagram has been horizontally scaled to give a true horizontal 

relationship in the wells, if you want to know i t . The lines have 

been numbered for reference to the numbers on the electric log 

of each well. In the caae of Exhibits Six, Seven and Eight, we 

have also added an index map showing the trace of cross section. 

Q Would you locate these cross sections on Exhibit One? 

A El Paso Exhibit Number Five, which is cross section 

AA prime, is the longitudinal cross section extending from the 

Davis Number 5 Navajo Well in Section 5 of 31 North, Range 17 

West, extending the length of the field to Pan American's Cougher 

Number 6-B Well, which is located In Section 11, Township JO 

North, Range l6 West. 

Cross section BB prime, which is Exhibit Number Six, is 

going into right angles to cross section AA prime and extends from 

8 
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12 
quarter of tho northeast quarter of Section 9, 30 North, Range 

l6 Wait, to the Federal Atlas Number 1-C Bolaok Horseshoe Canyon 

Well in the southwest quarter of the northeast quarter of Section 

3, Township 30 North, Range 16 West. 

CC prime, which is Exhibit Number 7, extends from the 

Atlantic Number 28 Navajo Well, which is located ln the northwest 

quarter of the southeast quarter of Section 31, Townahip 31 North, 

Range 16 West, extends through to Atlantic's Number 25 Navajo 

Well, which ls located in the southeast quarter of the northeast 

of Section 29, Township 31 North, Range 16 West. 

BB prime extends from a projection of 11 Paso Natural 

Qas Produots Coapany Number 1 Chimney Rock Well, whleh ls located 

in the northeast quarter of the southeast quarter of Section 23, 

Township 31 North, Range 17 West, to the Magnolia Number 1-A 

Navajo Well, which ls located ln the southeast quarter of the 

northeast quarter of Section 24, Township 31 North, Range 17 West. 

Q Directing your attention back to Exhibits Five through 

Eight, will you just describe what they show individually, each 

exhibit? 

A Sl Paso Exhibit Number Five, whioh is a longitudinal 

cross section, AA prime, extends throughout the length of the 

field area, shows the Lower Oallup Sand B to maintain a relatively 

uniform thickness throughout the length of the cross section, whicl 

is some twelve miles in length. I t shows Sand A likewise to exten< 

i 
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toward the northwest* It Shows the intervening shale Interval to 

also extend throughout the length of the field, varying somewhat 

in thickness from approximately 47 feet on Atlantic's Number 1 

Navajo to a maximum of some 97 feet on the Davis Number 5 Navajo 

well. 

Cross section BB prime, which is Exhibit Number 6, ls a 

transversa cross section at right angles to the long axis of the 

field, indicates Sand A to maintain a relatively uniform thickness 

throughout the length of the cross section. Sand B, however, is 

shown to pinch out to the southwest abruptly, and somewhat less 

abruptly to the northeast. It probably can be better seen on the 

stick diagram, the actual configuration cross seetlonally of the 

sand body. The abruptness of the termination of Sand B along the 

southwestern axis is more ably illustrated on the stick diagram 

and i t has a more gradual pinching out of the sand tothe northeast, 

You will notice that the bottom of Sand B is concave downward, the 

top ls relatively flat, tilted to the northeast. Sand A extends 

on laterally beyond the pinch-out limits of Sand B in both direotlune 

on this cross section. The shale overlieing Sand B between Sand B 

and Sand A is continuous throughout and neither is beyond the pinch­

out limits of Sand B with the shale underllelng Sand B. 

Cross Section CC prime, Exhibit Number 7, is also another 

cross section oriented at right angles to the axis, long axis of 

the field, indicates Sand A to be relatively uniform in thickness 

throughoutf although varying conaldarahlv within the interval of tiA 
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sands, two sands, Sana B again pinching out to too southwest and 

to tha northeast, having a conoave downward botten and a relatively 

flat northeastward t i l t on top. Again Sand A extends laterally 

beyond the pinch-out Units of Sand B, The intervening shale 

interval extends beyond the pinch-out limits of Sand B and merges 

more or leaa with the shale underlying Sand B. The control la 

somewhat less good in this area due to the wider spacing of the 

wells, Ve have relatively the same configuration of the aand aa 

shown on BB prime cross saetion. 

DD prime cross section also is a transverse cross section 

with some projection of wells into the cross sectional phase, 

indicatea essentially the same points as brought out on Exhibits 

Seven and Six, that ia, that Sand A ls continuous and relatively 

uniform throughout the length of the cross section. Sand B is 

pinching out to the southwest. The well oontrol ln this area 

prevents the showing of a complete pinch-out of Sand B, but we 

have again the configuration of a concave downward bottom of 

Sand B and a relatively flat northeastward tilted top of Sand B. 

I might point out also that cross section BB prime was placed in 

the field area to give a maximum of oontrol. These wells have 

bean projected in the area ln which they were drilled ao they 

represent a more accurate picture of the cross sectional relation­

ship of Sand A and Sand B. 

Q Vow, do those cross sections indicate any reasonable 

p o s s i b i l i t y a t ntmtmimi a*+Aan b*tim*n the two pones? 
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15 
A No, X ballava th»y do net* 

Q Mow, what doe* the configurations of tha Bands, aa 

shown on the eroas sections, indicate with respeot to the conditio 

under which they were deposited? 

A The long, linear nature of Sand B with its uniform 

thiokness along ita long axis, and this cross sectional view of 

the bottom ls ooncave downward and a flat, tilted top, indicates 

to me a deposition within a submarine trough or channel. Sand 

A, with a relatively uniform thickness throughout the length and 

width of the field area, but with considerable variations in the 

mythology within Sand A, that la, Interbedded sands, ahalee and 

silts, is indicative of a normal marine offshore deposit where the 

aand cleanup la indicating fluctuations in the shoreline. 

Q Would you give your opinion or reconstructed deposition 

history of Sands A and B in tha Horseshoe Canyon area? 

A One method of reconstruction of the depositional 

history in the Horseshoe Canyon area would begin with the depoaltlc 

of these fine grain sediments below Sand B, which are siIty 

limestones and shales. These deposits are normal deposits of 

some substance that oame off ahem from a sea. At some period, an 

erosional er submarine offshore current gouged out a trough or 

channel in these unconsolidated sediments, and this channel waa 

paralleling the shorn line, which laid out the seuthwaat of the 

present field area and also oriented that shoreline in a northerns t-

southeaat direction. 

IS 

n 
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16 
When the ourrent ceased to BO our this channel, It began 

to deposit the oosrser grain sediments In the channel. These 

coarser grain sediments which were cleaned by the residing aotlon 

of the currant filled the chanhel with the coarse grain sediments, 

then the normal offshore deposition of fine grain sediments 

continued to bury this complete lans of Sand B with fine grain 

sediments which are now represented by shales in the intervening— 

ln the interval between Sand A and Sand B, as is to be determined 

at a later time. Then we have a movement of the shoreline, of 

the Lower Gallup C, probably to the northeast, bringing In ooarser 

grain sediments into tha area of the present Horseshoe Canyon 

Field depositing them as irregularly interbedded sands, shales 

and silts, very Irregularly Interbedded. The cleaner aand lenaes 

are indicating periods of time in the movement of the lower shore­

line, then a retreat of the lower shoreline to the southwest 

occurred and fine grain sediments of the mica, of the mica-shale 

overlying the entire area ware deposited. 

Q The photographs you have placed on the board constitute 

Sl Paso1s Exhibit Hlne. Would you state what that shows? 

A Bl Paso Exhibit Nine is a series of photographs taken 

of cores cut in the Lower Gallup section of the Bl Paso Natural 

Gas Products Company Number 4 Horseshoe Canyon Well. The depths 

shown on the cores are shown in red in the Interval of the Lower 

Gallup Sand A. The depths shown in black indicate the corse 

taken in tha intervening shal A iRt*mral, the depths shown in zrean 

DEARNLEY - MEIER & ASSOCIATES 
GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW MEXICO 

Phone CHope/ 3-669! 



17 

• 

ar* the ***** taken froa our Sana B interval. I night add that 

th*r* vs* a depth correction necessary after th* photo* had bean 

taken, a oorreotion of some seven feet, and this correction haa 

been made on the depth shown on the photograph*. 

Q Now, Exhibit Nine is—those are cores from the walla 

shown on Exhibit Two, la that correct? 

A That ls correct. 

Q Now, what- examinations were made of those cores? 

A A one-foot interval microscopic examination was made 

of those cores, and than a conventional core analysis waa run 

also on one-foot Interval basis. 

Q what did the examination reveal as to the mythology 

of Sands A and B and the interval between them? 

A Veil, beginning with a depth of 1507—I'll refer to 

Exhibit Two to locate us—the core began actually within Sand A 

with a shale interval of some two feet. At that point, we began 

to ahow the fine and coarser grain sediments with numerous lenses, 

pods of shale interbedded from a depth of some 1509 down to 

approximately 1514|. At 151**£, the sand was somewhat cleaner 

with lass abundant interbedded shale and silt, all saturated aa 

Indicated by the cores, the darker color being oil saturation. 

Extended down to approximately 1523, this waa the cleaner interval 

of Sand A. At 1523, again the interbedded shale waa abundant with 

our aand soma extending all the way down to a depth of 1536, the 

bottom c# aand a p*o«mi «g ine**a*infiy ahall er toward the bottom. 
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and you can tall from the photograph the very irregularly Inter­

bedded nature of this Sand A. 

Beginning at 1537, the photographs show a shale interval 

extending throughout to a depth of 1597, an oooasional irregularly 

interbedded aand or s i l t indicated by the lighter band In the 

core. At 159-6, or 98, I beg your pardon, top of Sand B, we get 

an abrupt change. This is evidenced in the core photographs. The 

top foot of our Sand B was a eonglamaristlc sand of medium diveroos« 

grain size, having nodules of shale within i t , that's the top 

foot. 

At 1599, ve began our very clean sand sequence, thick-

bedded nature extending to the bottom of Sand B. At a depth of 

some 163O feet, we had a shale break which is also evidenced on 

the log here at a depth of approximately 1610, which is this lightei 

banding through here, some shale interbedded. The lower portion 

of the core was somewhat less clean and staining was not so 

thorough as in the upper portion of the core, as Indicated by the 

mode of appearance of the core in the photographs. 

At 1630, the bottom of Sand B, we had a two-foot black 

type shale interval; at 32, 1632 to 163^» a very silty limestone, 

the cenosity formation below to a total depth of 1639, black, 

hard-type shale. 

Q Now, are any differences in characteristics between 

Sand A and B shown by this core? 

4 Tn gross aspect, t h a r * i a a marked d i f f e r e n c e i n the 

• 
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sands in that in Sana A you can aoo la a vary irregularly inter-

bedded aand interval, interbedded with shalee and elite, the 

bedding planet are curved, whereas Sand B la more of a clean, thiol 

aand body with only occasional shale Intervals. 

Q Does your examination and analysis of core indicate 

any reasonable probability that Sand A and Sand B may be connected 

by vertical fractures in the intervening shale body? 

A Xo, they do not. The only Interval shewn In the core 

which la visible on the photographs having vertical fracturing 

begins at about a depth of 1589 and extends down to 1593# a thiokm 

of four feet, which has exhibited some vertical fracturing. This 

Interval occurs at about five feet off of the top of Sand B. 

Q Now, what is the significance of the fact that Sanaa 

A and B were laid down under different depositional environments? 

A Sands A and B being laid down under different dopesitlot 

conditions would indicate to me that there ia no connection betweex 

the two sands through a common sand body. 

Q Would they have a connection by permeability of any 

sort? 

A I do not believe so. 

Q Mow, in th* absence of a common sand body or slgnlfloanl 

vertical fractures in the intervening shale body* what ls your 

opinion as to the possibility of communication outside of the 

well bore between these two sands? 

A T do not belietM that there i s any evidence of «ipmmm*ftl 

; 
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netween Sand A and B under these conditions. 

Q Now, are tne aerial limits of production from Sands A 

and B co-extensive? 

A No, they are not. 

Q Shew on Exhibit One the areas—show on Exhibit One the 

area ln which only one of the sands ls productive and the area 

In which both sands are productive. 

A Sand B is productive in all wells—Sands A and B are 

productive in all walla that lie within the green outline on our 

Exhibit Number One with the exception of the field area in the 

northwestern direction, northwest from Section 10, Township 31 

North, Range 17 weat. The wells in this area are productive from 

Sand B only. The wells that occur outside of the green outline 

but inside of the red outline on Exhibit One are productive froa 

Sand A only. 

Q Now, can you point out wells on Exhibit One whioh are 

completed in both sands and are dlreotly offset by wells which 

are completed or can be completed in only one sand? 

A I can. 

Q Would you do ao? 

A In Section 10 of Townahip 30 North, Range l6 West, the 

Bolack Number 10 Bolack Well, which is looated in the southeast 

quarter of the northwest quarter of Section 10, ia productive from 

both Sands A and B. Dlreotly offsetting it to the west In the 

southwest auarter of the northwest auarter is El Paso Natural Oaa 

DEARNLEY - MEIER & ASSOCIATES 
GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW MEXICO 
Phone CHope/ 3-6697 



21 
Froduots Cuopany mmmv 10 Horsashoe Canyon wall, which naa oniy 

Band A developed and ls produotiva from Sand A only. I sight poin 

out haro that tha XI Paso Number 10 Vail is included within the 

green outline, the reason being that a portion of Sand B ia 

developed on thia and can be seen on the isopach on Sand B in the 

northern portion of that 40 acres upon which the well was drilled. 

Ve have Included within the green outline all 40 acres which have 

even a portion of Sand B present under then. 

Another example ia in Section 4 of Townahip 31 North, 

Range le* Veat in the southwestern quarter of the southeastern 

quarter of Section 4, Tom Bolack'a Number 11 Bolack ls productive 

from both Sand A and Sand B, offset direotly to the west by Sl 

Paso Natural Oaa Products Number 13 Horseshoe canyon Veil, which 

la producing from Sand A only* These conditions oan exist anywhen 

along thia long axis ef the Sand B deposit ln which Sand B ls 

present and offset by 40 acres of Sand A in which Sand B la not 

present. 

Q The entire length of the — 

A That la correct. 

Q —field? 

A Outside of the—anywhere out of the aero line of 

pinoh-out of Sand B. 

NR. SPASM: At thia time, X would like to offer XI Paso 

Exhibits One through Nine ln evidence* 

MR* PORTER: Is there objection to the admissibility of 

> 
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u 
the** tmi&iti? 

Exhibit 8 One through Kino will be admitted for tho rooord. 

MA. SPASM; That'8 a l l no have from thi« witness. 

MR. PORTER: Tha hearing will reoeas until 1:15. 

(Noon recess.) 

smssmm SSSSIOM 

MR* PORTER: Th* meeting will come to order, please. 

Ve will continue cas* 1596. Mr. Spann, had you completed your 

direct examinationt 

MR. SPAMM: I f the Commission please, I would like to ask 

en* nor* question, i f I may. 

MR. PORTER: Yes, s ir . 

Q (By Mr. Spann) Mr. Speer. are you familiar with the 

Commission*s definition of common source of supply or pool? 

A I am. 

Q In your opinion end baaed on the examination you have 

made In which you testified here, are sand* A and B separate 

common sources of supply under that definition? 

A Yes, they ar* separate common sources of supply. 

MR. SPAMS: That's a l l . 

MR. PORTER: Anyone haw* a question of Mr. Speer? 

MR. BQELL: Yes, s ir . 

MR. PORTER: Mr. Buell? 

CROSS SXAJfZMATIOX 

BY MR. BuELL: 
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2? 
Q Nr. Speer, ay name le Guy Buell with Pan Amerloan 

Petroleum Corporation, Bp until your last answer, Mr, Speer, I 

got the impression that--maybe wrongly—that you were qualifying 

some of your testimony in conclusion with respeot to separation or 

communication. Are you now stating flatly that there is an effeot 

sealing barrier between Sand A and Sand B? 

A Yea sir, Z am. 

Q Okay, sir. You made a very excellent discussion, Mr. 

Speer, and X want to compliment you on your testimony relating 

to the possibility of how these sands were laid down. You didn't 

mean to uae that testimony to indicate, did you, that that of 

itaelf showed that they were separate? 

A My—you are referring to my discussion of the possible 

environmental conditions under which these sediments were laid 

down? 

Q Yea, sir. 

A My discussion was for the purposes of indicating the 

possibilities, the possible environmental conditions in the 

present Horseshoe Canyon Field area under which the sands and 

their eminating shales were laid down. 

Q You would certainly agree with me, would you not, that 

regardless of the depositional history or process, that i f these 

two sands were in communication, they should be treated and pro* 

rated as one reservoir? 

.ve 
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Q Yes, sir. I realize that your position is that they 

are not, but assuming that they are? 

A Yes, 

Q Regardless of the depositional history of the two sands 

A Yes, i f they — 

Q Will you also agree with me. Mr. Speer, that in an 

admittedly common reservoir we have varying degrees of porosity 

vertically ln any formation? 

A It's possible, yes. 

Q Is i t not also possible to pick say two of the highest 

zones of porosity and Isopach them as you have done you Sands A 

and B? 

A It's possible ln a common source of supply to isopach 

sand members, yes. 

Q So the mere fact that i t is feasible or possible to 

prepare an isopach could have littl e or nothing to do with 

separation or communication? 

A Within a common source of supply, yes. 

Q I am referring now to your Exhibits Three and Pour, 

A Yes. 

Q That in an admittedly common reservoir, you oan isopach 

two zones of porosity? 

A It's possible, yes. 

Q I wonder, Mr. Spear, what are we looking at from a 

structural die standpoint in the are a th nt v r t" v»»v« outlined &• th< 
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productive Hal to? 

A Well, It'8 not—wo have not introduoed any present 

structural configuration In this particular field area of our 

testimony. 

Q In that connection, why haven»t you? 

A Well, we do not feel i t is related to the separation 

of Sand A from B — 

Q In other words — 

A —because this present structural condition conflgurati 

is something that occurred after the deposition of these parti­

cular sands. 

Q Are you saying, Mr. Speer, that in your opinion, 

admittedly both sand members are on a common structure? 

A They are structurally related at the present time, yes, 

Q All right, sir. Would you now give me the benefit of 

your knowledge on the dip of this structure? 

A Generally speaking, this present structural condition 

ln the Horseshoe Canyon area, we have a regional depth into the 

San Juan Basin to the southeast. There is ln this area some change 

ln the stripe of the beds, generally speaking, in this portion 

of the field area. The stripes at the bed are north and aouth, 

and in this area we begin to get a more westerly and north stripe 

of the beds. 

Q But i f I understood you correctly, Mr. Speer, starting 

m 
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f»ii ***** gft^fl in * TnitheaateT»1y fllnifttl nn f we have a dip of tha 

A That is correct, back to the southeast. 

Q Veil, would you explain then for me, please, sir, what 

are the symbols of the wells in the northwestern limits—what 

exhibit are we looking at now? 

A Veil, you are looking at Exhibit Number Four overlaying 

Exhibit Number One. 

Q All right, sir. What type of wells are thoae wells 

furthereat to the northwest on those exhibits? 

A These wells and these wells? 

Q Yes, sir. 

A We have both oil wells and gas wells. We have used 

the — 

Q Let's come on down structure, Mr. Speer, will you point-

come on down the structure. All right; now, what are we looking 

at where your pointer is now? 

A El Paso Natural fas products Number 2 Chimney Rook 

Well, which is a — 

Q, Where la that well completed? 

A That well Is completed in the lower Sand B. May I 

point out further the structural configuration in thia area? 

Q I thought we just did. 

A Generally speaking, ln the original dip there are some 

features in the field area, particularly in this area, with which 
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ftollli? ii, w htvt i limtuw men ui»' 
runs approximately in here in the Chimney Rock Structure en whloh 

several Pennsylvanian teats have been drilled, such that in this 

area in here where this well is located on the flange of that 

structure, there is a small roll-over ln this particular area aueh 

that there is a low area in thia region here. 

Q I believe you anticipated what was puzzling me, Nr. 

Speer, and that was, how could a gas well be down-structure from 

an oil well? 

A Structurally, this well here is higher than some of 

the oil wells ln this area. 

Q So then our dip isn't from the northwest to the south­

east, is it? 

A Veil, from this area on, it is, yes. In this area 

here, we have acme local features which are changing the regional 

structure. 

Q Were you making the saae explanation for the original 

gas wells in your productive limits in that area? 

A In this portion of the field? 

Q Mo sir, it's south of the El Paso well you were Just 

discussing, and locate on the record where that El Paao well Is 

we have been talking about? 

A The Bl Paao Products Number 2 Chimney Rock Veil is 

In the northeast quarter of the northeast quarter of Section 15* 

Township 31 North, Range IT Vest, the well to which we referred. 
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U fff. sped?, let at apologize to you. wo have that wall 

an our nap, but I recall noil that i t Hasn't on yours, so we will 

skip the reference to the other gas well. I wish you would go now 

to your Exhibit Number Two, Mr. Speer. I want to be sure that I 

understand your opinion with respect to that exhibit. What is thii 

Interval within your red horizontal lines? 

A This interval within my red horizontal lines, we have 

designated as the interval of Sand A. 

Q, And the interval within your green line? 

A The interval of Sand B. 

Q All right, sir. Now then, the interval between your 

bottom red horizontal line, or the bottom of Sand A, and the top 

of Sand B, that is the interval that effects the seal between the 

two? 

A Yes. 

Q Mould you say that that log characteristic that we note 

on Exhibit Two, this characteristic of shale, would be on a log 

of that type? 

A Yes, It i s . 

Q, To you geologists, it'8 pretty obvious that that 

shale ls an Impermeable barrier, is that correct? 

A Yes, except as to minor variations In mythology, i t is 

dominantly shale. 

Q Do you feel that Sand B is a common source of supply? 

A Yes,, I do. 
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«4 une vingxe, oitwwtt euutvc v* s ^ i j i 

A Yet. 

Q Do you think that Sand A Is? 

A Yes, I do. 

Q Let me direct your attention then, Mr. Spear, to the 

Interval at the top of Sand A where you have the characteristic 

of your log right at the top coming out and then coming back. 

A Are you referring to the resistivity curve? 

Q No sir, the one at the left of the --

A The SP curve? 

0, SP. 

A Self-potential. 

Q Yea, air. Do you see that interval I am talking about? 

A You are referring to thia interval from 1500 to 

approximately 1510? 

Q Yes. 

A Yes. 

Q In your opinion, Is that pay there? 

A It would be included in what we have designated as the 

pay area, and — 

Q Now—excuse me for Interrupting if you weren't through. 

A No. 

Q, I want you to look at that, Mr. Speer, the hard interval 

we are talking about immediately at the top of Sand A and just let 

your eye run down the exhibit and tell me whether or not that leg 

j 
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In that are* doesn't re fleet a wrt denslty-of rock ln that 

interval than i t does in your interval of separation between the 

two sands? 

A Referring to this area In here, I am not sure exactly 

whether i t depicts the permeability or not. The self-potential 

curve of an electric log could be affected by a number ef things 

other than impermeability. 

Q And you realise the Interval I am talking about is 

immediately below your 1500 datum? 

A That is correct, 

Q Does not this log reflect that this interval at the 

1500 datum line is more dense and more shaly than your separation 

interval between Sands A and B? 

A Well, I don't believe you can relate this particular 

curve on the electric log directly to density. 

Q What does I t show, i f anything? 

A Well, It is indicative of density and — 

Q All right, I ' l l change my question. Does that not 

Indicate that this interval Immediately below your 1500-foot datum 

lines is more dense, indicate more density, than the indication 

you get between your bottom of Sand A and your top of Sand B? 

A It could, yes. 

Q Do you think that this interval, the top of Sand A 

immediately above your 1500-foot datum, is separate from the rest 

of Sand A? 
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k On thia particular wcll> yeo, lt-oould bo MptitU, 

Q fhen arc you recommending that that ba aat up aa a 

separate reservoir? 

A No, I am not. 

Q Why not? 

A It ia a portion of this depositional interval here 

which is related on a depositional basis. 

Q Are you now saying that you may have more than one 

source of supply in Sand A? 

A I think we pointed out that there are a number of 

intarlenaing lenticular types of sand within the interval that we 

have designated as Sand A. 

Q Would you have us believe that every common source of 

supply should be regulated and prorated as a common source of 

supply? 

A Yes. 

Q Then why are you net so recommending? 

A Because these particular sands are related to one 

another. Maybe at some point outside of this particular well 

here that we see, i t is .possible that this sand can control this 

sand down in thia area. Any particular sand body within what 

we have depleted aa Sand A could coalesce with any particular 

sand that we show in a single hole at another depth within that 

interval. 

Q Could it be, Mr. Speer, that this separate dip in 
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Sand li wt art talking about is BOS separata rroa wie 01 witiu 

A, could that b« thi ou#t 
A It's possible. 

Q Veil, if that is possible, Is i t not possible that 

Sand A and Sand S are connected? 

A No. 

Q, When you set the log up on the top of Sand A, that 

indicated a nor* dense material than your separating interval 

between the two sands? 

A Would you re-state your question again? 

NR. BEULL: Would you read the question back? 

REPORTER READING: "When you set the log up on the top 

of Sand A, that indicated a aero dense material than your separatir 

interval between the two sands?M 

NR. PORTER: I don't believe you read the whole question. 

REPORTER READING: "When you set the log up on the top 

of Sand A, that indicated a more dense material than your separatii 

interval between the two sands?* 

A Is that a question? 

Q, (By Mr. Buell) Do you understand the question? 

A No, X don't. 

Q Let me try to ask it again. You testified. Nr. Speer, 

that the log indication In the major structure immediately below 

your 1500-foot datum line Indicated i t to be more dense than any 

of the interval you say separates Sands A and Bj you further 

* 
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Ultima that it was po»Blblt that; that upper kick in the top ef 

Sand A that we are talking about waa in comraurdcation with tha 

rest of Sand A. I asked you, in view of that testimony, why would 

it not be similarly possible for Sands A and B to be in aommunl--

oation? 

A I believe the answer to that question is more fully 

shown in our cross sections that — 

Q, We are talking about Exhibit Two. Xs it your position 

that your Exhibit Two does not show separation of Sands A and B? 

A Mo, it does not. 

Q Then why can't we answer that question looking at 

Exhibit Two? 

A Beoause we are relating this particular well to a large 

area. 

Q No sir, right now X am just interested in this parti­

cular well. I want your opinion i f could not the possibility 

exist for communication between Sand A and Sand B in this well be 

reflected on your Exhibit Two? 

A Xf X have stated that this sand as depicted in this 

well is connected with this sand which we show here, X am in 

error. In this particular well, there is an impervious interval. 

For that reason, X do not believe that there is a likelihood of 

connection of permeability by what we aee depicted of Sand A and 

8and B, 

Q All right. 
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K Poei that answer ihe question? 
3* 

Q I» that your answer? 

A Yea. 

Q Okay. Do we have the complete core analysis reflected 

on Exhibit Two? 

A Mo, the conventional core analysis waa run on thia and 

also a water and oil saturation waa run on It. 

Q I an particularly interested, Mr. Speer, in what the 

core analysis reflected with respect to permeability in this 

dense separating interval between Sands A and B. Ia that reflected 

on Exhibit Two? 

A Yes, it is. Me have noted graphically the permeability 

as being from zero to some 600 mllidarcies. The graph shows the 

permeability at eaeh foot interval. 

Q. Well now, to my untrained eye, looking at that exhibit, 

Mr. Speer, it would appear to me that no permeability whatsoever 

existed between the bottom of Sand A and the top of Sand B, and 

we know that's not right, don't we? 

A Top of Sand A and bottom of Sand B? 

Q Bottom of Sand A and the top of Sand B, I'm sorry. 

A Ho marked permeability, that'a true. 

Q is it your testimony now that no permeability exists 

in the interval between the bottom of Sand A and Sand B? 

A Mo permeability, that ia correct. 

Q Have you averaged the permeability reflected in the 
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core analys io for the particular interval we are talking-

separating Interval? 

A No, 1 have not. 

MR. BUELL: May It please the Commission. I would like to 

request that he average, from his core analysis, the permeability 

encountered and reflected by that core in tha dense interval that 

he claims separates Sand A and Sand B. I think i t is critical 

to the case that we have that average permeability figure in the 

record. I t might take him a little time is the reason I am 

directing my request to the Commission and to his Counsel rather 

than to the witness. 

MR. SPANN: I would like to state that I believe we will 

furnish that through Mr. Walsh, who will be our next witness, i f 

that's satisfactory, rather than to — 

MR. BUELL: I would kind of like to talk to Mr. Speer 

about i t , too, If he can tel l me, so I ' l l know. 

MR. SPANN: I am sure he could. 

MR. PORTER: Could you supply those figures, Mr. Spann? 

MR. SPANN: I think we can. 

MR. BUELL: I believe i t is critical to our case and I am 

sure that you will want them in the record. 

MR. PORTER: You go ahead and get those figures for us. 

MR. BUELL: Off the record. 

(Discussion off the record.) 

Q (By Mr. Buell) Mr. Speer, do you have the information 
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requested? ~ — -

A Yes, I do. The Information asked for and is supplied 

to me, covering the interval from the bottom of Sand A at a depth 

of 1536 to 1598, has an average permeability of .14 milidarcies. 

It is perhaps signifleant to note that in our averages, much of the 

permeability through this interval has been designated as a zero 

average. I t may or may not reflect that. 

Q, Excuse me, Mr. Speer, In that calculation, what consi­

deration did you give the fractures? 

A There are no considerations for i t . 

Q Fractures do have permeability? 

A I am sure they do. 

Q, They have infinite permeability, do they not, Mr. Speer? 

A Yes, they do. 

Q, So It could be defined that you encountered permeability 

in this dense shale interval? 

A Permeability in the fracturing system, yes. 

Q And permeability is reflected in that core analysis 

that you had in your hand just then? 

A .41 milidarcies, yes, average. 

Q Do you want to change your prior testimony then that no 

permeability existed in that interval that we are speaking of? 

A Well, when I refer to permeability, I am speaking of 

effective permeability, and I do not consider that .41 hundredths 

ls effective permeability. I f YOU take a definition of permeability 
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then certainly some permeability exists. — 

Q And in arriving at that average that you gave, which 

you aay is not effective, you had some permeability of a greater 

magnitute and some permeability of a lesser magnitude, did you? 
j 

A Yes. ! 

Q, And that's how you got your average? I 
I 

A That's true. 

Q So that in the dense Interval, we have some permeability 

that would even meet your definition of effective permeability? 

A In the fracturing system, yes. In the four feet that 

we have shown in this 62-foot interval, yes. 

Q Do you happen to have a log of your Williams Number 

1 Well with you? 

A I believe so. 
MR. PORTER: Is that the Sl Paso Williams Number 1 Well? j 

i 

MR. BUELL: Yes. 

Q, (By Mr. Buell) I see, Mr. Speer, that the log you are 

looking for is bound there, I have one here that's loose. I will 

apologize because it has scribbling on i t , but I think for our 

purposes we can look at i t . Will you locate what you consider 

to be the top of Sand A? Just take a pencil and draw a horizontal 

black line at that location. 

A The log which you are referring to is the electric 

induction log of El Paso Natural Oaa Products Company Number 1 

Williams Well, which ls located in the southeast southwest quarter 
i i 
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16 Vest* I have marked what I would plok a* Uae eerr*lativ* top j 

of Sand A at a depth af «f8 oa thia particular log. 

Q All right, sir. Maw* are you familiar enough with the 

log and the location of that well to know that it has both your 
i 

Sand A and your Sand B in itf I 

A Yea, it doe* have both sand*. 

Q And doe* that characteristic of the log in the interval 

between those two sanda indicate to you a dense, inpe rne able materiâ .? 

A Yes, It does. 

q What would you aay the log characteristic reflects 

immediately above the top of where you picked Sand At 

A It reflects itself a* a Shale. 

Q Dee* it look impervious to you, the shale that separate^ 

your Sand* A and B? 

A A portion of it appear* to be a* impervious and a 

portion not as impervious. If by drawing a shale line, which we 

do down her*, establishing the shale line, a portion of ths 

Interval between the two sand* will fall to the inside and a 

portion to the outside. 

Q, But the characteristic of the log above Sand A indicate^ 

to you an Impervious shale? 

A That la correct. 

Q, What do you geologists mean, Kr. Speer, when you say 

en a drilling well* you say you have lost circulation, what do you 
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mean By that term? Don't put tne log up ycv. 

A Lost circulation? 

Q, Yes. 

A Lost circulation zone, lost circulation material—lost 

circulation zone indicates some zone of which we lose our circulate 

drilling fluid into the1 formation. 

Q, It would he just the opposite of impervious then, wouldn 

i t , in the sense that i t transmits fluids readily? In fact, i t 

seals them in the well core and you have trouble even drilling, 
do you not? 

A That's correct. 

Q So i t would be just the opposite of impervious? 

A Yes. 

Q Would you relate to the Commission the lost circulation 

trouble your company had in that impervious ©hale immediately 

above Sand A? 

A I am not familiar — 

MR. SPANK: I f the Commission please, we made no point 

of the impervious shale above Point A, and he is referring to the 

shale between A and B, to which I made no reference. This is 

immaterial. 

MR. BUELL: May i t please the Commission, I think It is 

material. He Is saying that the interval between Sand A and 

Sand B is impervious. The log shows him that i t is and he also 

says that immediately above Sand A, the point that he picked on 

i 
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this log, that that was equally lfflpsrviQUBj xn iacu j xn eomu 

places more impervious in the structure. This structure between 
Sand A and Sand B, he says Is separating the two, hut yet in this 

Impervious shale that you couldn't penetrate with a hammer, his 

company encountered lost circulation trouble. 

A I didn't state that we encountered lost circulation, tar 

you asked me for an interpretation of this particular log in the 

interval above Sand A, which I would interpret as a shale. This 

is not—no electric log can indicate fracturing, which is permea­

bility, agreed, but on this log I cannot pick out any fracture 

type of permeability. 

Q (By Mr. Buell) Would you not suspect, Mr. Speer, 

assuming for the purpose of this question, that your company did 

encounter lost circulation trouble in that shale, would you not 

suspect that perhaps fracturing was responsible for it? 

A I would think, from looking at this log, that possibly 

there was fracturing i f we had lost circulation, yes. 

Q would you then rule out the possibility of the exlateno 

of similar fracturing on this so-called dense interval between 

Sand A and Sand B? 

A I have a record of this particular well and the well 

was cored throughout. And i f I may check my files, I believe 

that we'll find we have no record of any fracturing occurring 

in this interval between the bottom of Sand A and the bottom of 

Sand B. 

t 
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Q Would you look at your core analysis again? 

A All right. 

Q, I recall, Mr. Speer, ln your earlier testimony you 

mentioned the core reflected fractures in that dense interval? 

A The core photographs showed the fracturing, yes; the 

analysis did not. 

Q But then you do have evidence that you believe the 

photographs that fractures do exist? 

A Yes. 

Q And is dense? 

A In this particular well, the Horseshoe Canyon Number 4, 

I do have the core analysis of the Williams and have a tabulation 

in which I have indicated the intervals cored and the presence 

or absence of fracturing and this tabulation indicates that there 

was no fracturing in the interval between A and B Sands. 

MR. BUELL: Perhaps I should direot this question to your 

Counsel, but I wonder If you a l l intend later on direct testimony 

to introduce a complete core analysis on the well3 which you used 

a portion thereof on your Exhibit Two? 

A I am not certain whether we intend to introduce that 

or not. 

MR. BUELL: I would like to request, if the Commission 

please, that they be required to submit a complete core analysis, 

only a portion of which they have reflected on their Exhibit Two. 

In al l fairness to the record. I don't believe that i t can be 
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toequeteiy analysed unless vt ao nave, and the coiaaission HAS,~lh~e 

benefit of the ooaplete core analysis. They used a part of i t , 

why not a l l of i t , 

KR. SPANK: Ve will be happy to furnish the complete core 

analysis of the well. 

Q, (By Mr. Buell) Mr. Speer, while we are back on 

Exhibit Two, would you mind going over this again a minute? 

Directing your attention now to the dense interval which in your 

opinion forms a effective sealing barrier of communication between 

Sand and Sand B, I want you to look at the portion of that exhibit 

which reflects what the metric rock ln that core was composed of. 

Let's just start right there and run your eye up and down that 

interval and tell me i f you see any interval there that does not 

contain some sand? 

A You are speaking of the lithology column? 

Q Yes, lithology. 

A This column. 

Q All right, sir. 

A We have Indicated sand symbols within this intervening 

shale body, floating sand grains occur within the shale in this 

interval. In fact, I believe we pointed out in testimony that 

occasionally there were thin sandstone lamina within this shale, 

but ln a gross aspect, this interval is shaly. 

Q Does shale usually contain the magnitude of porosity 

Which you reflect in yonT* Exhibit Two? 
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A Soantnlng-ea-
*3 

Q Actually, your porosity In the dans* interval look* 

somewhat hotter tias in your Sane A, doe* i t net, Nr. Sneer? 

A m individual feat, ye*. There are individual — 

0, i t appears ta be overall more consistent, does i t , and 

mora uniform — 

A Y«S. 

Q —than in Sand A? 

A Yes. 

Q Do you nappes to know the average porosity of Sand A? 

A On this partiaular well? 

Q Ye*. 

A No, I do not. 

0, All right, * i r . Wad a single foot In that lithology 

interval there that shows a oonplete ahsenee of aand? 

A In the interval between sand A and Sand s? 

Q Yes. 

A Complete absence of — 

Q Sand. 

A —sand? 

Q Ye*. 

A Well, we had a snail bed here whleh did not include—• 

which I don't believe contained any sand. 

Q Would you give ua the depth figure on that? 

A That depth go** at 1598 to 90 feet, depicted on graphic 
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44 
presentation • 

Q About a tiro-foot Interval has an absence of sand? 

A Yes. Specifically, there may be other individual 

shale beds within this Interval — 

Q On the lithology — 

A —without sand. 

Q The lithology column does not show that, does i t , with 

the exception of the 1 two-foot Interval on the lithology column 

that does not reflect sand? 

A There ls some sandiness within the shale, yes. 

Q You have found 1 two-foot interval where sand is not 

present? 

A I can't make the statement definitely that there Is not 

shale within this intervening interval that does not have sand in 

i t . We are not—I could not possibly find a detailed lithologio 

microscopic description of every foot in here and determine i t 

that way, but from what information I have here, I can't say wheth 

there is — 

Q Nr. Speer, a l l I am asking you to do is to testify as 

to what your own exhibit reflects, and you found one small two-foo 

Interval where your exhibit shows an absence of sand in that dense 

interval, did you not? 

A That ls correct. 

Q And do you recall your earlier testimony, Mr. Speer, 

that i t was at that depth that you observed your fractures in your 

»r 
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core pictures, wasn't It? 

A No, that is not true, the interval in the core pictures 

occurred below that bentonite bed. 

Q And you have no data available to you that would 

indicate to you that you have fracturing present at that depth 

in this well? 

A We have evidence that there Is fracturing occurring at 

this depth of 1590 feet to 94 feet. I believe that was the lnterva 

shown on the core photos. 

Q Which is pretty close to the dense interval, isn't it? 

A Well, I believe we can actually pick out this bentonite 

bed on the photographs, i f you would like to do that. In fact, 

I would like to do that. At 1538, if you will notice, there's 

an indentation here in the photograph of the core that is reflective 

of that bentonite bed, then we have possibly a six-foot Interval an< 

then our fracturing. There is a 3pace, then our fracture occurs 

and continues down to a depth of 93, so actually there is some 

separation between where our fracturing shows on here and thia 

bentonite bed. 

Q Would you, as a geologist, Mr. Speer, ever recommend 

to your company that they perforate and attempt a completion in an 

Interval as reflected by the log characteristics that we encountere( 

between the bottom of Sand A and the top of Sand B? 

A I f there was evidence of fracturing between that inter­

val, i t might be possible t.n ^nnmm̂ r>d « pnmpUtlnn nn -j t, 

L 
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46 
Q Well, yon ksep LulKirig auout fracture*. You agree, do 

you not, Kr. Speer, that fraoturing ls pretty extensive In this 

field, in this area, it's common, isn't it? 

A No, i t is not. 

Q You don't agree to that? 

A No, I do not. Fracturing Is not extensive in this 

particular field area. 

Q And you have encountered very litt l e fracturing in this 

pool? 

A In the present limits of this pool, yes. 

ME. BUELL: Could I have this marked as Pan American 

Exhibit One? 

(Whereupon, the document was marked as Pan American 

Exhibit Number One for identification.) 

Q (By Mr. Buell) Mr. Speer, I hand — 

MR, PORTER: Just a moment, Mr. Buell. Mr. Spann, do you 

have any objection to receiving this exhibit? 

MR. SPANN: I certainly do, I don't even know what i t i s . 

I would like to find out. 

MR. BUELL: Would you like to see it? It's a log of one 

of your wells, I'm sure you have a l l seen i t before. 

MR. PAYNE: You are not offering i t ln evidence at the 

present time, are you, Mr. Buell? 

MR. SPANN: I have no objection to Mr. Buell questioning 

Mr. Speer using that exhibit. I do object to i t being introduced 
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17 
or reoaived in evKSenoe at this time. 

MR. BUELL: I am not offaring I t . 

MR. SPANK: I see. 

MR. BUELL: I had I t marked as Exhibit One so I could ref a] 

to i t . 

Q (By Mr. Buell) X hand you what has been marked as Pan 

American Exhibit One, and which will be offered in evidence 3ater, 

and i t reflects a portion of the log on El Paso Horseshoe Canyon 

Number 8 Well. Where is that well completed, Mr. Speer? 

A This well as is shown by your exhibit would be complete 

in a portion of what we have selected and designated as Sand A, 

and also in Sand B, and X believe that's where the well ls 

completed. There are additional perforations below Sand B as 

shownm your log here at a depth of approximately 1236 feet to 

124a feet. 

Q All right. You can find on this log the Interval that 

separates your Sand A and your Sand 3, can you not? 

A Yes, X can. 

Q How does i t look to you, pretty dense, Impervious? 

A I would interpret the interval to be very shaly. 

0. Well, do you think that the possibility of cemmunieatio 

exists between Sand A and B through this interval? 

A No, I don't. 

Q You think i t i s impervious, that you could not transmit 

fluid throush it? 

a 
i 
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48 
••- A That's true. 

Q All right, sir. I want you to examine the log in the 

area of your bottom perforations from the standpoint of being 

dense, impervious, shaly. How does i t compare with your separating 

interval between Sand A and Sand B? 

A I t is also dense, possibly more dense. 

Q Yes sir, i t would sure — 

A As interpreted from this log. 

Q I t would sure appear to be from this log? 

A Yes. 

Q So the shale outline on the Interval between Sands 

A and B as reflected on the log opposite your bottom perforations, 

would indicate that they were more shaly than your separation 

interval? 

A That*8 true. 

Q Are you aware of the fact, Mr. Speer, that these 

perforated intervals were selectively tested? Would you be sur­

prised i f your company recovered oil out of that dense, that 

Impervious shale opposite the bottom perforations? 

A I perhaps misunderstood your previous question. I was 

referring to the impervious interval that occurs between the depth 

of 1206 down to approximately the top of where you show we have 

perforated. I would agree that what we have perforated in the 

bottom set of perforations is in al l probability impervious 

also. 
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_Q But yet out of fthlfi Impervious shale that th? bottom 

perforaations are completed In, you got a better teat out of that 

impervious shale than you did out of what you are calling Sand B, 

did you know that? 

A I would be surprised to learn that. 

Q you tested fourteen barrels of oil an hour out of Sand 

B. 

A Sand B, that's the interval from a depth of 119© to ~ 

Q Yes, sir. 

A —1206, fourteen barrels per hour. 

Q Fourteen barrels of oil per day out of Sand B, but out 

of this hard, impervious formation that won't transmit fluid, you 

recovered eighty-six barrels of oil — 

MR. SPANN: I am going to object to Mr. Buell testifying. 

This witness said he didn't know and those are not the facts in 

evidence. As to Mr. Buell*s direct statements, I think he ought 

to be under oath i f he is going to testify. 

MR. PORTER: The Commission will sustain the objection. 

Just ask the witness I f he knows, 

MR. BUELL: Yes, sir. 

Q (By Mr. Buell) You were not aware of these tests, 

Mr. Speer, were you? 

A Not as to the exact amounts of oil recovered. 

Q Would not information such as this, Mr, Speer, make a 

dent in your opinion that Sand A and Sand B are irretrievably, 
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50 
forever separated by impervious shale? 

A No, It wouldn't. What you are referring to ls the 

bottom extent of the perforations here, they are below the depth 

that we have shown as Sand B. Ve have not discussed what the 

possibility of oil production is below that depth to date that I 

know of. I know also that there ls a possibility in individual 

testing of some communication behind a pipe, a number of things 

are possible to account for, but in this particular case, I would 

be surprised that oil could be recoverable from this silt zone 

that we show here perforated below Sand &. 

MR. BUELL: That's all I have, if it please the Commission 

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

CROSS KPUSISATION 

BY KR. HINKLE: 

Q Mr. Speer, I direct your attention to your Exhibit 

Pour. That exhibit, I believe, purports to show all the wells 

which have been drilled in the Horseshoe Gallup area? 

A The overlay itself Indicates the wells that were drilie 

up to, as far as I know, the time that the index map, Exhibit 

Number One, was made which was February 11. 

Q It is Exhibit One then that shows the wells? 

A Yes. 

Q Approximately how many wells have been drilled in the 

area? 

A I believe that there are approximately 110 wells. 

» 
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51 
Cj Of these 110 walls, hew many have bean uumylefced ln 

both the A and B formations? 

A I have a tabulation of that figure. My figures indi­

cate that there were a total of 110 wells drilled at the time that 

the exhibits were prepared, and 64 produced from Sands A and B, 

36 from Sand A only and 10 from Sand B only. 

Q Those 64 wells, they have an open well bore for both 

formations, A and B? 

A That is correct. 

Q They have been opened for sometime? 

A Yes. 

Q in actual practice, the operators, a l l of the operators 

have treated both formations, A and B zones, as one reservoir, 

isn't that right, up to this time? 

MR, SPANN: Object to that as calling for a conclusion. 

He couldn't possibly answer what the other operators have done 

or how they treated these. 

MR. HINKLE: He testified that 64 wells have been complete 

that way. 

Q (By Mr. Hinkle) Do you know of any case where an 

operator has penetrated both A and 3 zones and they have not 

perforated, tried to make the well in both A and B zones? 

A No, I do not. 

Q Well, isn't i t a fact then that the operators have 

treated both of these zones up to this time as a common reservoir? 
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52 
MR. rORTKR: Do you still object to that? 

MR. SPANN: I s t i l l object, for the reason that he can't 

answer as far as the other operators are concerned. 

Q, (By Mr. Kinkle) Isn't it a fact that 

MR. PORTER: Just a moment, Mr. Hinkle. 

MR. HINKLE: I ' l l withdraw the question. 

MR. PORTER: Thank you, that simplifies i t . 

Q (By Mr. Hlnkle) Isn't i t a fact that up to this time, 

both the A and B zones have been in actual communication through 

these 64 wells which you mentioned above? 

A Yes. 

MR. HINKLE: That's a l l . 

MR. PORTER: Anyone have a question? 

MR. GOVE: Norman Gove of Petro-Atlas. I want to point 

out something, i f the Commission please — 

MR. PAYNE: Bo you have a resident Counsel, Mr. Gove? 

MR. GOVE: No sir, but I want to find out i f Mr. Speer 

has made an error. He shows a well of ours being nine feet above 

Sand A and does not have i t included in this area. That's my 

only — 

MR. PAYNE: Is that an error, Mr, Speer? 

A Which particular well? 

MR. GOVE: Navajo Number 2 in Section 33, in the southwest 

of the southeast of 33? You have that at nine feet and I don't 

know whether you indicated that as a change in the very besflnplnft 
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or" not on your Exnioit row. ~ 

A You are oorroet, we indicated a nine-foot thickness 

for i t . 

MR. GOVE: That's in the Ute-Navajo? 

A Ute-Navajo, yes. 

MR. GOVE: That's just an error then? 

A Yes. 

MR. GOVE: In other words, that forty acres should he 

included ln that — 

A That is correct. 

Q, Sand pit? 

A Yes. 

MR. 00 VE: I thought you had just overlooked i t , thank 

you. 

MR. PORTER: Does anyone else have a question? 

MR. FISCHER: Yes, sir. 

MR. PORTER: Mr. Fischer? 

CROSS EXAMINATION 

BY MR. FISCHER: 

0. Mr. Speer, I just want to ask you about this one, this 

Atlantic Well Number 31 in 31, 31 > 16. Is that actually a pro­

ducing well at the present time, ls i t called a producing well? 

A We have It so indicated on this map, yes. 

0. And your cross section through this field is shown here 

only to correlate your logs, is that correct? 
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54 
A That is correct, 

Q You have no exhibits showing the structure of this sand 

or these two sands in that area? 

A No, I don't. 

Q Are you aware of the fact that the sand down toward 

the southeast on your map there dips pretty sharply? 

A In this particular area? 

Q Yes. 

A Yes, It reflects a hogback monocline and dips very 

abruptly in through this area into the basin. 

Q. Is that a—would you give me your explanation of the 

cause for that dip, that steep dip ln that area? 

A The steep dip in that area, as I say, reflects a hogbac 

monocline, a feature which I s — a change whioh is developed in 

this particular area, a definite depositional sand that we have 

been talking about today. Part of the San Juan Basin ls reflected 

by this steep dip. There are relatively gentle dips here and 

along about In this area we had a steepening of the dip up to as 

high as 60 degrees, 

Q Well, isn't i t possible that that shale might be 

fractured down there due to the flexing after deposition? 

A We have fracturing evidence in the Verde-Gallup field, 

which lies to the northeast of our map here, yes, and we believe 

that the fracturing la a result of this abrupt flexing along the 

hogback monocline. 

c 

DEARNLEY - MEIER & ASSOCIATES 
GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW MEXICO 
Phone CHopel 3-6691 



m 
Q Tea don't fetii#¥* tnat ~> 

A We h*lleve that thii is a result this tlaxing, th* 

reeeesion of th* beds la that producing interval at Verde, that 

thi* stress was by fracturing. A* you move to the southwest, or 

baok to tae source area af the producing interval at Verde, the 

section that produ*** in th* Verde field become* extreaely-«*n 

extremely productive sand barrier, a* would be expected in moving 

in the direotlon of the source. At a point somewhere along througl 

Bl pas©'* Haloocum Lease and an thi* map in Seetloa 6 of 30 North, 

Rang* 15 West, we have aand bodies appearing in the producing 

interval, Which 1* correlative with Sand A over the Horseshoe 

Canyon area. We believe that thi* increase ia the sandlness back 

to the »outhw**t ia affecting th* ability of these rook* to fractu 

A* so *tat*d ia X$$T la an artiole in the four Corner* Guidebook 

by myself, w* b*ii*v* that aroaably the «tratographic flow would 

eventually eliminate the fracturing *y*tem. That is evidenced 

in Verde and evidenced on the basis of our walla drilled in the 

Malcocua area, that is becoming evident. 

This Number IC Well, anion i * in th* extrerae--Number 10 

Malcocua Well looated in Section 6 of 30 North, 1£ Weat, waa a 

vary weak well produolng on the order of some five or ten barrel* 

a day. The Number 5 Wall, whlah Is also down in the extreme 

southwestern end of verae, 1* also very weak, a very weak well. 

The Kaloooua Number 1 1* temporarily abandoned, produces no oil, 

and it is perforated and was fraoed in the interval which is 
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productive in the Verde field. 56 that What we be lie V* i i 

happening is that the fracturing system is playing out into this 

area of the Verde field. 

Q Flaying out? 
i 

A Yes, dissipating, and that's probably the result of this 

Increased aandiness in the beds down in this area reacted by the | 
i 
i 

bending or flexing rather than breaking because of their better 

competency. As you move up in the better area of Verde, the 

producing interval la dominantly shale, fractured shale, and Verde, 

of course, produces from a fractured reservoir whereas Horseshoe 

produces from a sand reservoir. 

Q This Sl Paso well in the northeast, or rather the 

northwest northwest of Section IS, 30, 16, do you have any core 

analysis of that well? 

A The El Paso Products 1-A Williams? 

Q Yes. 

A May I check my books here? I don't believe that we 

have, but let me make sure. Mo, the Williams 1-A Well was not 

cored. 

Q i t was not cored? 

A That's correct. 

Q Do you have a log on that well, an else trio log? 

A Yes, a portion of an electric log. I have a copy of 

the log. 
0 Would von out that over thia b^yrt, please? Just a minute. 
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are you going tio enter the rest of thuse lugs, or could you enter -

that log as an exhibit in this case? 

A I could i f it is desired, yes, a portion of the log. 

What we have done is cut out the Lower Gallup section and attached j 
! 

the heading to the back of it for reference. 

MR. FISCHER: All right, that's all I have. Would you 

enter that, please? j 
MR. PORTER: Is there objection to the admission of thia 

exhibit? 

I t will be received in the record. 

MR. FISCHER: Mr. Speer, would you consider the well in J 

the Horseshoe-Gallup pool to be producing from the Horseshoe-Gallup 
i 

pool? ; 

A The Williams 1-A well? 

MR. FISCHER: The well in the northwest northwest of 

Section 12, 30, 16? | 
A Yes, I would consider i t to lie within the Horshoe- ! 

* i 

Canyon field. 

MR. FISCHER: Thank you, that's a l l . 

MR. PORTER: Mr. Verity? 

MR. VERITY: Verity for Southern Union, 

CROSS EXAMINATION 
BY MR. VERITY: 

Q Mr. Speer, you say that these two sand bodies were layed 

down at different times and different methods, I believe? 
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Q is I t never an eventuality that we have two different 

sands, producing sand bodies, layed down at different times and 

different methods that there is no producing or permeable formatior 

in between? 

A It is possible to have a permeable body, via fracturing 

or — 

Q in other words, the fact that these two bodies were 

layed down at different times in different ways does not necessarily 

indicate that the interval in between is not permeable, does it? 

A No, that is correct. 

Q So any conclusion that might have been made with regard 

to the Impervious nature of the interval in between because of the 

two bodies being layed down at different times is erroneous, is 

that correct? 

A In the sense that you have discussed i t , yes. 

Q, And I wonder i f for the minute, are you familiar 

with the producing horizon In the wells in the Bistl-Gallup pool? 

A Yes, I am. 

Q Are you familiar with the fact that there you also have 

two producing sand bodies that are divided by an interval? 

A Yes. 

Q Isn't there a comparison between the situation there and 

the situation here? 

A A comparison ln what manner? 
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Q—VItU regard tu separation of the Uio acmes? 

A Well, the two sands that I believe you referred to in 

the Blsti area were related in a depositional manner. They are 

separated and X believe they are producing from the Blsti. 

Q Would you say that the Blsti also is two separate, 

common sources of supply? 

A That the Bisti sand produced at — 

Q That the upper and the lower member there are separate, 
i 

common sources of supply? j 
j 

MR. SPANK: Object to that as being immaterial to the issue 

before us here. 

MR. PORTER: Objection sustained. 

Q (By Mr. Verity) Turning then for the moment, Mr. 

Speer, to the core, how large a core did you take in this well, 

that you presented? 

A X believe the core diameter is four inches. 

Q Can you tell us whether—I believe you testified that 

at one place you did encounter a vertical fracture in it? 

A Yes. 

Q Can you tell us whether that vertical fracture is 

100 per cent vertical? 

A I don't know that it was 100 per cent vertical. I 

think that it can be observed on here that the vertical line is 

90 degrees to the — 

Q Then if it were only 90 degrees, it would run out of the 
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oorej would It not, or i t might gun out of the core? f — 
j 

A If i t were only 90 degrees, i t might run off the oore. 

Q Well, at 90 degrees, couldn't i t run off the core? 

A At the bottom, yes. j 
j 

Q I t could also run off the core into your so-called j 
impervious interval? In other words, couldn't that fracture be ! 

j 

picked up at another core in this producing pool? j 

A The same fracture, it's conceivable. j 

Q Suppose you moved over three feet and took another core? 

Wouldn't i t be obvious that you could encounter the same or a 

similar fracture at a different depth? 

A Well, that would be supposition on my part. 

Q Well, i t would be possible that you could, wouldn't It? 

A I f we started fracturing three feet over? 

Q That's right, at a different level. 

A That's true. i 

Q, Have you taken other cores of the interval in between 

the producing zones in this pool? 

A Yes, we have. 

Q I believe you stated earlier to Mr. Buell that you 

would Introduce later the core analyses on this core? 

A That's true. 

MR. VERITY: That's a l l . 

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

MR. STAMETS: Yes, sir. 
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61 
MR. FORTES; Mr. StanetPT — 

CROSS EXAMINATION 

BY MR. STAMETS: 

Q Mr. Speer, how did you hang the logs shown on Exhibits 

Five, Six, Seven, and Eight? 

A The base line for the Exhibits Five, Six, Seven and 

Eight is the top of what we have designated as the Sand A Interval. 

The logs are hung on that datum. 

Q in other words, i f one were to see a true picture of 

these distances at the time they were layed down or as they are 

currently standing, i t would not be the same as this, i t would be 

some other configuration? 

A I f the logs were hung on a structural datum? 

Q Yes. 

A That's true, they would not be showing what is shown 

here. 

Q I would like to hear again your idea of the sedimentary 

history of Sand B, just how i t was layed down? 

A Briefly, I believe that Sand B was deposited in an 

off-shore channel or trough that has been eroded out of the s i l t -

shale interval below Sand B on these logs, deposited by the acredei 

and the velocity of the current, and that completely filled the 

trough, and then the normal sedlmental circle, fine grain sedimenti 

were layed down, which buried Sand B. 

Q What forces created this channel, do you have an idea? 
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A I am not certain as so the erosive agent, ne. I Suggest-

that I believe in the testimony that i t may possibly be a sub­

marine off-shore, long shore current. There are probably other 
i 

explanations, but the point was that there was a channel, exoavatick 
i 

of those sediments. j 

Q That's the point I am not sure of. Can you show me j 

today where such a channel or such a line off of the shoreline was?! 
i 

A Well, we do not have anywhere in the world today that ! 

I know of a comparison of the upper cretacious sea, and the ! 

condition, I doubt i f i t could exist in the present offshore 
i 

coast. And I am not aware of any similar occurrence in the present! 

day, no. i 

Q Are these types of channels a major geological occurrencie 
j 

throughout the world? 

A I would interpret i t as a localized situation, but I 

am sure that they occur around the world today or in the past. S 

Q, Have you found evidence of a beach to the southwest \ 

of this exposed — I 

A Near the hogback field, which lies to the southwest 

some six or eight miles from the present Horseshoe Canyon field, j 

there might be an outcrop of Qallup which we have Interpreted as | 

a beach type deposit. j 

Q Going on from that, I f beds such as you have depicted ! 
! 

here were dipping at say a rate of one hundred feet per mile and 

1 then within the length of one section would change to a depth of j D E A R N L E Y - M E I E R & A S S O C I A T E S ! 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 j Phone CHope/ 3-669! ! 



nine hundred Lu a thousand feet per nille, -would these bade nor ma 11 

be fractured? 

A I would not expect the beds—it would depend on what 

stresses were exerted. I am assuming that you are speaking of the 

beds after they have solidified and become rook? 

Q Right. 

A The fracturing I think would depend upon the amount of j 

fractural deformation to the beds and in this particular area, If j 
l 

that's what you have reference to, I don't know for sure what the { 

dips of the beds are at the present time in terms of feet per mile4 

but I would not expect fracturing to occur in the area of a dip of 

a depth that occurs in the Horseshoe Canyon area. 

Q, That's exactly what I asked. I asked that if beds j 

such as these would go from a depth of one hundred feet to nine 

hundred to a thousand feet per mile within the distance of one 

section, would you normally expect fracture? 

A It would — 

Q Would you mind explaining that? 

A It would depend on the lithology of the particular 
i 

beds of which you were speaking. j 

Q Beds such as we have here, sands and shales such as you 

have encountered here? 

A With sand and shale, I believe i t would be competent 

enough to resist fracturing. 

Oi Competent enough to resist fracturing? 
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64 
A Yes; i — 

Q Do Incompetent beds fracture? 

A In the sense that you are using i t , yes. J 

Q Is that In a normal geological sense? j 
i 

A That would depend a lot on the ability of competency j 
i 

and incompetency of the beds that you refer to specifically. Ferhapjs 

I should state that differently, that these particular beds that j 
| 

you are referring to, Sand A and the intervening shale in Sand B, ! 
i 

I do not believe would react to the type of structural deformation j 

when you are speaking about fractures. j 

Q How about the shale? 

A No, I do net believe so. 

Q, I t would not fracture either? 

A No. 

Q, How do you account for the fracture that you have down 

there? 

A Well, for one thing, we are, even In this particular 

case shown on Exhibit Number Nine, we are not entirely certain 

that this is actually formation fracturing, i t may actually be 

due to stress of the—during the course of the coring operation. 

Q In other words, more stress would be exerted to the 

bed during a coring operation than wouldbe exerted for the bending 

of these — 

A I t could possibly be a fracture that we have noted or 

described and contributed to the industry in general. Of course, 
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we make no note of whether they a:̂  mechanical fractures or actuel~| 
i 

lithologic fracturing normal to formation, so that you may ! 
i 
J 

actually have a listing of fracturing, new description of cores I 

that may not be the formation itself. 

MR. STAM3TS: That's a l l I have. 

MR. PORTER: Mr. Verity? 

CROSS EXAMINATION 

BY m. VERITY: 

Q Mr. Speer, how much permeability do you consider 

necessary for a zone to be produced? 

A Well, i t would be difficult to hang I t an a specific 

number or rule of the thumb. In this particular area, something 

in excess of one milidarcy permeability. 

Q, And as to the amount required, i t would depend on 

whether or not i t was producing through fractures or through 

normal permeability, wouldn't i t ? 

A The amount required of what? 

A To produce, the amount of permeability? 

A Would depend upon — 

q i t would depend upon whether or not there was vertioal 

fracturing, would i t not? 

A I am not 3ure I understand your question. Would you 

re-3tate i t , please? 

Q Where you have vertioal fracturing, i t will produce 

a lot "> 1 *y <i»g~«»g p«»T»ngahi n ty J a mgaa^red permeability, 
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than it; will where you have no vertical rraeTurTng"; 

A That's true. 

MR. PORTER: Anyone else have a question? 

MR. SPANN: I f the Commission please, I have here the 

core analysis report that Mr. Buell wanted. Do you want this in 

evidence? 

MR. BUELL: Yes, I think i t should be in the record. j 
i 

MR. SPANN: That should be marked Exhibit NinerB. ! 
i 

(Whereupon, the document was marked as Applicant's Exhibitj 

Number Nine-B for Identification.) 

MR. SPANN: I think that i f he is going to cross examine j 

further about that, Mr. Speer ought to have a chance to look at 

i t i f he hasn't seen i t . I f you just want i t in — 

MR. BUELL: That's a l l , I'm through. Did you say Mr. 

Speer hadn't seen it? 

MR. SPANN: I said I didn't know whether he had and I 

thought he should have a chance to look at i t i f you were going to 

question him about i t . 

MR. PORTER: The witness may be excused. 

(Witness excused.) 

MR. PORTER: How many more witnesses do you have, Mr. Sparaji? 

MR. SPANN: Two. 

MR. PORTER: Two more. We will have a short recess. 

(Short recess.) 
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U7 
MR. POHTfiS: The meeting will cow* to order. KrT" ; 

Spann, will you proceed. J 

MB. SPANN: Could we ask Mr. Speer a couple of questions 
i 

on redirect examination? ! 
i 

MR. PCHXEHt Surely. ! 
i 

MR. SPAHU: fir. ioodward had a couple of questions ; 
! 

to ask him. j 

RBDIR2CT EXAMINATION 

3Y: MR. WOODWARD: 

Q Mr. Speer, considering tlie lithology and configuratiojn 

of Sands A and B you have testified zo those matters, does 

the particular depositional history of Lands A and E Indicate 

two 2ones? 

A The depositional history in this particular area would 

Indicate separation rather than communication. 

Q Is there separate depositional history to indicate 
i 

anything about the likelihood or ihe possibility of communication̂  

through a common sand body? ! 

A No, there is net. 

Q 'mere are instances, are there not, where the separate 

sands may be connected tc a common sand body as the fingers of 

the hand are connected to th© palm, ia that true? 

A That is true. There ars ejiamples in tne £an Juan 

3asin and Mesaveraa sections of other upper cretaceous beds where 

they have connected as you have depicted i t . In this particular D E A R N L E Y - M E I E R 8C A S S O C I A T E S 
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I 
area, aa we have shown in our cross sections, there ls very l i t t l 

likelihood of this typo of connection between Sand A and Sand B 

at aomo point further away. 

Q Are you say ing that this depositional history elialna 

that possibility or makes it less likely? 

A Yes, In this particular area. 

Q Now, Mr. Speer, why did you hang your cross sections 

on the top of Sand A? 

A As has been previously pointed out, we have hung all 

of our cross sections on this base line, which is the top of 

Sand A. The first prerequisite for a base line that you look for 

ln hanging your cross sections ls something that can be correlate 

throughout the area that you are trying to lay your croaa section 

on. Now, when the field was first discovered and Immediately 

after the first few wells were drilled, we sought a common datum 

point that we could correlate the area, and it seemed likely that 

probably the cenosity would be one of these, the limestone that 

forma the cenosity would be the best thing to attempt to put 

our croaa sections on, but we found alter the drilling, density, 

the density of drilling increased and we had no more oontrol. 

What happened was that these particular thin beds, and we have 

described then from cores and samples aa thia upper kick which 

you see on this well, the Petro Atlas 1 B Horseshoe Canyon Well 

on Exhibit 6 at a depth of approximately 1620, this is a ealoarec 

Mlltetmna. That 1«, fchi« p* « » t . 4 b e d here that i s dODiOtOd 

I 

.tes 

d 

us 
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on the alactric lug in a linestone very allty.—Th*»* thing*, aa 

i 
yea can ee* from thi* cross section, can o* carried for soma | 

distance. What happened when we got out and got control of Sand 

B deposition was that—and we felt that we could correlate these 

particular beds with son* accuracy because they have distinctive 

characteristics, different frost (me another on the electric 

log—what happened when we got out in the area of deposition of 

Sand B was that the top bed that X have shown here disappears or 

coalesces with Sand B and also that the first limestone kick dots the same thing. I think it is shown in this particular well herej, 

Tom Bolack No. 2 Bolack. | 

The first limestone stringer and the overlying calcareous 

siltstone have both disappeared in this particular well, and X 

believe that is further proof of this erroslon of the trough 

in this area. 

Now, the third kick, of course, is not shown over the 

field area for the simple reason that most of the wells didn't 

go deep enough to pick it up, so it did not serve as a good 

correlative point over the entire field. Of course, we did not 

want tc use th* top and bottom of Sand B because we were attempt" 

ing to discover what the configuration was. Likewise, Sand A 

presented difficulties. However, the top of Sand A is overlain 

by a bentonite bed, aad in every instance that I know of, which 

varies in thickness, gets down as low as eight Inches, Some 

course bentonite, of course, is a good time marker, according 
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to ay geologic understanding, it offered & point that wt could 

select over the entire field are* with accuracy, and ttrVeft &l 

the best point to hang our cross sections from. If you attempt 

to hang a cross section on any one of these cenosity kicks where i 

you could correlate them, when you get out in the edge area of | 

Sand 8 deposition where the base line is picked, say to thia J 
i 

limestone here, you would not get essentially a picture of a j 

channel or trough through it because of this distance between j 

the up-dip bench out of Sand 3 and the cenosity, but what you 

would gat would be fluxuatlon in this up and down movement of 

the section lines of Sand 3, so we felt that this particular point 

offered the only reliable datum point on which we could hang a 

cross section. 

HE. WOODWARDt That*8 all. 

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

may be excused. | 

(Witness excused.) 

MR. SPANNi Mr. Walsh will be our next witness. 

SWELL 22. WALSH 

called aa a witness, having been first duly sworn, testified 

aa follows: 

DIRECT EXAMINATION 

BY: MR. SPANNi 
i 

I 

Q Would you state your name, please. 

A Swell N. Walsh. — . 
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~$ waere oo you me? 

A Farmington, New Mexico, 

Q By whon are you employed and in what capacity? 

A Employed by Sl Paao Natural Oaa Products company aa 

division petroleum engineer, San Juan Division. 

Q Have you previously qualified before thia Commission 

aa a petroleum engineer? 

A I have. 

Q In your capacity as a petroleum engineer, have you 

made a study of the Horseshoe Canyon Field? 

A I have* 

Q Mr. Walsh, you have Exhibits 10 through 16 before yoiji, 

la that correct? 

A That's correct. 

Q El Paso's exhibits? 

A Yes. 

Q Are you familiar with those exhibits? 

A I am, 

Q Were they prepared under your supervision or direction? 

A They were. 

Q What does Sshibit No. 10 show 

A Sl Paso Natural Gas Produces' Exhibit. No. 10 is a 

tabulation showing the operator, leaae, well number, location, 

completion date, perforations in Sand A and/or Sand B, the total 

depth of the well, and p«»,entiAi. 
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Q—hovt when was tm ditcovegy well coapleuia in mis 

field? 

A The discovery well is the Horseshoe canyon No. 1 j 
I 

looated In the NS of the SS of Section 4, Township 3D North, Ran$e 

16 west. Thia well was originally drilled hy Arizona Exploration 

and during September, 1957, was purchased by the s i Paso Natural 

Oas Products Company. Completion date for this well was September 

6th. Pardon me, September 21st, 1956. 

Q How many wells are now completed in the field? 

A There are a total of one hundred and ten wells In 

this field area. 

Q And how many are completed In Sand A and S, and 

how many In Sand A alone and how many in Sand B alone? 

A There are thirty-six wells completed ln Sand A alone, 

ten wells completed in Sand B alone, sixty-four wells completed 

in both sands. 

MR. PORTER: Sixty-four? 

A Yes, sir. 

Q Now, what does El Paso's Exhibit 11 show? 

A Sl Paso's Exhibit 11 is a tabulation of the average 

properties determined by core analyses of Sands A and B. m 

the ease of Sand A, the core analyses from twenty-two wells 

were used. Xn Sand B, the core analyses of eighteen wells. Thê e 

properties are: Average porosity for Sand A, 14.3 par cent. 

For Sand B, 18.1 per cent. The medium peremeabillty for Sand A 
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35 »illldarci«». for Sand B, 95 mililuarol**. Avorago cennat* ! 

water saturation determined froa capillary teat© for Sand A, j 
i 

40 par cent; for Saad B, 35.0 par cont. Average total water | 

saturation* 40,1 per oast for Saad A; for Saad B»40.6 par oaat. | 

Average residual oil saturation*, Sand A, 13.5 per cent; Sand ! 
i 

a, 15.5 P*r cent. j 

Q What do** Exhibit 12 show? | 

A Sl Paso natural Oaa Product Coapany1a Exhibit Mo. 

12 ia a tabulation of tha bottom hoi* pr***ur*» that war* run on 

Sl Paso Natural das Product Company's wells ia the Horseshoe-

Gallup field. Thar* war* individual pressur** taken for eaeh 

of the sands. In the *aa* of Sand A, a plus datum of 41.75 

was used throughout these wells. In the case of Sand B, a plus 

datum ef 40.75 *a* used throughout the** wells. We have included 

a third column in which Sand 3 Is corrected to the datum plus j 

41.75* In some cases thara ar* companies that will determine 

the pressures at one datum even from individual zones. Prom 

thi* exhibit, relating to the Horseshoe Canyon Mo. 2 "B", located 

in the ME of the MM of Section 4, Township 30 North, Range 16 ! 

Vest, the pressure m*asur*d by bomb for Sand A at th* 41.75 datum mm 

221 pound*. Th* pressure measured for Sand 3 at a plue datum 

of 40.75 wa* 264 pound*. Th* pressure as calcualted for Sand 

B at a plus datum of 41.75 waa 243 pounds. This la to show that] 

there is a dlfferanc* in bottom hole pressure. On the other 

wells you that tha** ia also a difference between the 
i 
i 
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two pressures of tho sand. Tho Horseshoe Canyon 2 *£* Well ls 

the only one to ay knowledge that has had a bono run to determini 

the bottom hole pressures of the sands individually. In the eaai 

of the Horeeshoe canyon Ho. 1 and Ho. 4 and Ho, 2 "B", these wai: 

are natural, completed naturally, not fractured. Due to the 

time the Horseshoe Canyon Mo. 4 and 2 "BH were drilled and com­

pleted, ae conaldered thia initial bottom hole pressure survey 

for that field area. 

Q Mow, referring to Exhibit 13, what does that show? 

A El Paso Natural Oaa Products Company's Exhibit Mo. 

13 is a tabulation of individual production tests that have been 

made on Sands A and B in the Hor*eshoe-Oallup field. In the 

oase of the Horseshoe canyon Ho. 4, you might note that this 

well haa not been sand-oil fractured in either sand. There is 

in Sand A only a 21 barrel per day volume. Thia well was 

tested in eaeh aand for an average, for seven days, and the 

average production oaloulated over that seven-day period. You 

might also note the difference in the gas-oil ratios, on Horse­

shoe Canyon Mo. 6 and 8. In these wells, both sands were sand-

oil fractured. Again, these wells were produced for seven days 

in eaeh aand, and thia is the average production during that 

seven-day period. Again, X might indicate not only the differen 

in amount of production, but also the differences in GOR. The 

Horseshoe Canyon 2 ,fB" as X stated before hat not been sand-oil 

: 

a 

>es 
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thro pumped tne upper sand of tne Horseshoe MO. 4. Zn both cate 

the sands were t«st«d by a awab using a casing swab to produce 

the oil. 

Tho Atlantic Refining Company's Navajo No. i was sand-oil 

fractured and this well was tested in each zone by swabbing. Faj. 

American Corporation's Aldlln No. 1 "A", both sands were sand-

oil fractured and each of the two zones were put on the pump for 

testing. In each of the cases where an individual test was made 

on eaeh of the sands, either a bridge plug was set between the 

sands or a packer. 

Q Nr. Walsh, do these costs indicate that eaoh sand 

can produce more than a 40-acre allowable? 

A To me they do Indicate that the sands are capable 

of producing a normal 40-acre unit allowable. 

Q You were here and heard Kr. Spier's testimony? 

A I was. 

Q Incidently, were any other tests made other than tho#e 

that you have teatifled to on those wells? 

A There might be other tests throughout the field that 

I do not have knowledge of. 

Q Considering Hr. Speer1a testimony and the results 

of these tests that you just testified to, have you an opinion | 
i 

as to che possibility of communication between the two sands? 

A In my opinion, Mr. Speer's testimony and the pressure 

surveys we have run and these producing teats indicate to me tha; 
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munication. 

Q Well, In your opinion, based on these tests and on 

Mr. Speer*s testimony, are sands A and 3 separate common sources 

of supply? 

A They are in my estimation common separate sources of 

supply. 

Q Under the definition of that term as retained in 

the Oil Conservation Commission's Rules and Regulations? 

A As the definition retained in the Rules and Regula­

tions, yes. 

Q Mow, considering the results of the bottom hole pres^ 

aura teat, the oore analyses, the pumping and swabbing test, what 

acreage in your opinion can be drained by a well completed 

in each of these sands? 

A In my opinion a well could at least drain 40-acres 

from each of the sands. 

0. Mow, assuming aa have wells completed in both the 

sands, Sand A and B, and offset wells in Sand A, what will occur 

as between those wells insofar as drainage is concerned? 

A doing to Exhibit l to use possibly an example, using 

the same two wells that Mr, Speer used, that being the Bolack 

10 in the SS of the MW of Section 10, Townahip 30 West, Range 

10 weat, and the Sl Paso Natural Products Company's Well No. 2 

in the SW of the NW of Section 10. Township 30 North, Range 16 
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and producing. Xn the case of the Products ftjapany's wall Xo. 

10, there Is only the A Sand opened and producing. Xn this area 

which fir. Bolaok is producing froa, he is producing the normal 

unit allowable with both sends opened, and most likely producing 

a substantial portion of his allowable from eaeh. 

Xn the ease of the Sl Paso products' Mo. 10, there ls 

one sand opened, and in thia oaae, the well is producing its 

normal unit allowable from one sand. Considering the rate of 

wlthdrawa that Mr. Bolaek is using over here in comparison to th 

rate of withdraw ,̂ in tha El Paso well Ho. 10, there is the chano 

of creating the lower pressure area around the El Paao Wall Mo. 

10 in comparison to the praaaure drawdown from Mr. Bolack*s Mo. 

10. Xn doing that, creating unstable condition ef praaaure 

between the two wells, there is a considerable chance for fluid 

within Sand A to «ove towards tho 11 Paso Weil Mo. 10. Xn 

order for fluid to do that, it would have to cross the lease 

line, the line between the two 40-acre tracts. Now, this ia not 

the only instance In which this could happen, i t could also 

happen, as Mr. Speer haa stated, with Mr. Bolaok*s No. 11 and 

the El paao Products' No. 13, and along both of the flanks in 

which tha probably productive limits of Sand B are. Thia con­

dition could exist. 

leaking at it , the whole field, we have wells on this 

northeast flank that not only Sl Paso Products, but other operat 

-

> 

>rs 
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have oumpleted in Sand s only;—looking at th* field drainage, 

tha two walls on this flank er possibly on this flank are produe<|> 

ing froa ona sand only, producing their noraal unit allowable, 

and than having walla within tha area that you can effectively 

produce from both sands, over a period of time you would have 

the same situation exist as you would have between tha Bolack 

Ho. 10 and the 21 Paao Products' Mo. 10 in that there conceivably 

could be a movement of fluid in Sand A from the major portion 

of the field to the outside due to the drawdown in pressure of 

Sand A in the flank area aa compared to the drawdown in sand A 

in the other portion of the field. 

Q is there anyway an operator from both zones can pro-

teat himself from sueh dimlnage under present rules and regulations? 

A Qnder present rules and regulations, no, there is no 

way an operator can protect himself. 

Q Do you have any recommendations how an operator might 

be afforded an opportunity to produce this oil underlying his 

property? 

A I would rooommend that the operators be given the 

opportunity to completely separate and produce the two sands, 

Sand A and Sand B individually. 

Q And have you an opinion as to what production techniques 

will result in the greatest ultimate recovery of oil from Sands 

A and B? 

A From a study of our company and other companies in 
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froa thi* area will be going ta secondary recovery by aater flood. 

Q Well now, are separate programs for each sand required 

in your opinion? 

A Xn my opinion it would require separate injection 

programs and separate producing programs. 

Q How, can this ba done, or is it practical to under­

take aueh a program aa long aa production from the two sands 

is commingled thneagh the same well bore? 

A Xn my opinion, it would not be practical to under­

take such a program in which, on the producing well, the produc­

tion waa commingled in the wall bore. 

Q will you explain that. Nr. Walsh? 

A In this area, still using the thought of water flood 

through the evidence presented here, the sands evidently have 

different formation characteristics. In order to effectively 

water flood an area such as this, the injection wells will have 

to have the installation in which the water will be Injected 

into eaoh of the sands separately. With such eondltiona of 

the different formation characteristics of the two sands and 

having to have a separate water flood program for eaoh of tha 

sands, unless the producing malls also have the produotion 

from eaoh of the sands separated, the water flood, of course, 

the front would be moving through these sands, and due to the 

different fensatian chax>»*tet»1 atlea mould naet: l i k e l y reach the 
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prwfewiJig wells at a different timei—using far instance Sand *,~ 

thia wall vat net sat us to product the two sand* separately. 

Saad k*9 water flood front would reach the wall and start water-
i 

Ing out this Sand A in that Immediate area. In Sand B, the 

water flood front had not reached that yet. Without separation I 

of production you would have to produce net only the volume 

of oil and water produced or coming into the well bere here, 

but could also, due to this water breaking into the well bore 

creating a hydrostatic head which would be enough to cause 

water from this sand, Sand A, to go into SanSB,- by having this 

done you would not only disrupt the fl^cl that you carry on in 

Sand A, but in Sand B you would have water going into the for­

mation ahead of the tlms ftt which your front is tc come through* 

By increasing this hydrostatic head, increasing your pressure 

at this point, «t could be possible to create a high-pressure 

area around the well in Sand 3 disturbing the effectiveness of 

the flood in Sand S and possibly even causing the by-passing of 

your flood around that area. 

Q io other words, any practical secondary recovery 

program would hsve to b« initiated separately in each of these 

Bands? 

A Yes, it would. I am speaking not only of water 

flood, but any other type of secondary recovery. 

Q Now, Mr. Walsh, *culd yon look at Exhibit 1%, please 

Now, what dees that show? 
D E A R N L E Y - M E I E R & A S S O C I A T E S 

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 
Phone CHope/ 3-6691 



81 

A gxhibit Ift ia a schematic diMCran of tha BaoTOimw 

•quipsamt ths JEL Paso Natural Qas Products Coapany proposes to 

use ia this type of dual completion in those valla. In our welli 

we have inoh producing easing run thnough both of the ; 

sands to TD and cemented with enough cement to give positive 

separation and protection of the sands. No propose to uae a 

tension type retrievable produotion packer which will be run In 

the well on — made up in the tubing string for producing th* 

lower sons, Sand a. This tubing string we propose to use 

is 1-1/2 Inoh non-upset 2.75 pound J-55 tubing. In setting 

this production packer between Sand B and Sand A, wa will have 

a positive seal to prevent eeaniinieatien between the two aand* 

at this point and commingling of the fluids. The tubing string 

for the lower seme will go to the surface and into its own line, 

The tubing string for the upper zom, or Sand A, is of the same 

type tubing that wa will us* for the tubing string for Sand B. 

This tubing string will be run and latched into the parallel 

string anchor and pulled in tension. Tills will be used to in­

crease th* efficiency of a pump and also relieve some of the 

strain from the first string in holding th* tension on the p*ak*b. 

The pumps, subsurface pumps aa propose to us* ar* common working 

barrel pump* inoh with a two-cup standing valv* and a 

six-cup traveling valve. The rod strings for both Sand A and 

Sand B will he 1/2 Inoh rod* with paraffin scrapers. 

3 no na* know ef env areas where that typ* of Installation 
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1* presently being used in dually completed walla? 

A There ia one area, the Walnut-Bend Field in cook 

County, r3exas in which they have uaed a very similar type of 

installation. They have uaed common working barrel pumpa, 

tension retrievable paokera, and 1-1/2 inoh non-upset tubing. 

Q And that will separato the produotion from the two 

zones as required by the aulas of the Commission for new com­

pletions? 

A They have bean vary successful in this area with this 

type of completion. 

Q How, what would an installation like that eost, Mr. 

Walsh, if you know? 

A This subsurface installation, along with the neeee-

sary installation we propose to use, will be approximately 

$3,600 above the eoat of the completion of a wall now. 

Q Well now, will you turn to Exhibit 15 and what does 

that show, Mr. Walsh? 

A Exhibit 15 is a schematic diagram of the equipment 

that the Sl Paao natural Qas Products company proposes to uae 

on the surf ace for separate metering of the two fluids, from 

each of the sands, Sand A aad Sand B. Thia unit here la ea* 

sentially two separators ia one with a partition, solid steel 

partition between the two separators. The production from Sand 

A will enter this separator, the gas being vented out the gas-

vent line* the oil « m th^gh « p*«»<^ffrimr 
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then into the fluw line which BOW exists aad fronrj 

tho tank battery that now exist*. Sand B*a produotion would 

enter this separator, tho gaa being vented all through tha gaa* 

vent lino, the oil going through this positive displacement 

meter to be eommingled with this production from Sand A through 

the existing flow lines to the existing flow batteries. At no 

time prior to metering will the two fluids have the possibility 

of commingling. 

Q Now, was that installation included in your coat 

figure of $6,400? 

A Xt was included in my cost figure. 

Q Wow, referring to Sl Paso's Exhibit No. 16, what 

does that show? 

A EI Pea*natural 9as products company's Exhibit m, 

16 is a drawing of a dual carrier bar horsehead* This is essential* 

ly one horsehead here with an extension out between the bridle 

with a configuration of another horsehead. From each of these 

hang your bridle and carrier bar. Xn using this type of horse -

head wa are able to use the units that we now have installed to 

produce both of the wells at the same time since the polish 

rod for SaixtA and polish rod for Sand S will be planted on to 

these carrier bars. Also in the event that there ia one sons 

that reaches, its allowable before the other, it will be possible 

to lower the polish rod, clamp it off at the wellhead, take 

your clamp from above your carrier bar in that gone and continue 
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Q Mow, io this also part of tha installation involved 

in the eost figure that you gave? 
| 

A This ls also included. i 
i 

Q Now, in your opinion is the produotion frost Sand A j 

and Sand B sufficient to drill and dually complete wells in the 

Horseshoe-aallup field with a reasonable profit to the operator* 

after payment for the drilling and operators — 

A Yes, it Is. 

Q In your opinion can an operator or owner ln the Horse­

shoe Canyon field who produces from both sand A and B, be assure 1 

of producing his Just and ecgaitable share of ©il unless th* two 

zones are separately produced and prorated? 

A The only other *ay would b<s tc plug off one of the 

zones, but s t i l l ia effect, an offset operator, if he didn't havji 

the same son* plugged could drain in the same manner. As there 

1* indicated now, there are two wells with both zones opened and 

a well with one zone opened, 

Q Now, ln your opinion could separate wells be drilled 

to each of these zones and •ufficient oil be recovered to pay 

for the ooat of drilling with a reasonable £ ref it to the operatojro? 

A Yes, it could, but this field has been developed 

a* such, and X do not believe that it would be necessary to driajl 

another well with our proposed dual completion Installation. 

§ In other word*, you are proposing a more economical j 
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A That la correct. 

Q Than drilling separate walls. And I believe you 

tastlf lad that in ordar to Initiate a satisfactory secondary 

recovery program, the zones would have to he separately, or your 

program would have to be separately initiated in eaoh sone? 

A That is correct. 

Q And would the separate produotion cf each zone and 

a secondary recovery program initiated in this sone tend to pre­

vent waste in the field? 

A Yea, 1 believe it will. 

NIL SPANKt At this point X would like to offer in 

evidence our Exhibits 10 through 15. 

NR. PORTER) Is there objection to the admission of 

El Paso's Exhibits 10 through 16? They will be admitted. 

Anyone have a quaetion of Nr. Walsh? 

KR. BOSXXx Yea* 

MR. PORTERi Nr. Buell. 

OROSS EXAMINATION 

BYt MR. BUELL: 

Q Nr. Walsh, in the interest ef saving time X am going 

to divide my questioning up into three parts. First, X want 

to talk with you about separateness and communication; secondly, 

X want to talk to you about water floods, and third, X want to 

talk to you about correlative rights and prevention of waste. 
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Hum, which of your exhibits have anything to de with 

of ascertaining whether no have one reservoir or two? Did Exhibit 

10? 

A Mo, Exhibit 10 ia juat to show the perforated Inter­

vals in each sand. 

Q Bow about Exhibit 11? 

A Exhibit 11 is to show tho different characteristics 

as determined by oore analyses. 

Q Do you feel that ia an engineering tool to ascertain 

communication or separation? 

A X don't believe you can take Just one thing, you 

have to look at all of them before you can directly — 

Q You believe in the area in question here that that 

is a valid engineering tool, is that your answer? 

A Xn consideration — to show the difference between 

the two sands? 

Q Yes, sir* 

A Yes. 

Q Actually, all you are reporting there is averages, 

isn't it, Nr. Walsh? 

A Yes. 

Q And averages sometimes can be misleading, can't they? 

A man on a horse, each of them wouldn't have three feet, would 

they? 

A HO. 
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Q But that would t>e tne average reet? 

A Sight. 

Q Because you take high, you take low, and you get 

your average? 

A Yes, 

Q And each one of those average figures that you have, 

you had higher figures and you had lower figures, didn't you? 

A That's right. 

Q But you s t i l l think that is a valid tool In this 

area to ascertain separation or communication? 

A looking at i t on a field-wide basis, yes. 

Q Mr. walsh, probably i f you divided Sand A equally 

into two parts and took your rock characteristics of the top 

half and averaged them — 

A Yes. 

Q —and averaged the rock characteristics ef the 

bottom half, your average would probably be different, wouldn't 

it? 

A In relation to these? 

Q Yes, sir. 

A I would have no doubt they would. 

0. They would be, wouldn't they? 

A Ye?. 

Q Would tbat indicate to you then that Sand A is actually 

two reservoirs? It wouldn't, would it? 
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A No. 

Q And you s t i l l think this is a valid engineering tool 

A It is one of the tools you have to u*e, 

Q All right, sir. What other of your exhibits — 

What about Exhibit 12? 

A Exhibit 12 is the bottom hole pressure survey, 

Q Is there any data contained in that exhibit, in your 

opinion, that indicate separation of these two sands? 

A Yes, In the, difference, although slight, in the bot­

tom hole pressures. 

Q You think separation is indicated because your valuei 

are alightly different? 

A Take the case of this Horseshoe Canyon 2 "B% we 

even corrected both sands to the same datum, and we see a dif­

ference In pressure. How, i f you take any sands, anything that 

is in communication, and correct them tc the same datum, essentIt 

they should have the same pressure. 

0 All right, sir. I see. Would you agree with me, 

Mr. Walsh, which both you and Kr. Speer have testified, that 

for a period of time, two years, we have had high communication 

in the well bore? I ara assuming that you and Kr. Speer are 

right and we have separation. 

A in that we have both sets of perforations opened in 

a common well bore? 

Q Yes. 

i 

lly 
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Q if we have not beea bothered by cowaunicatlon by 

nature, man has made communication for two years now, haa he 

not? 

A Yes. 

Q under those circumstances, how do you explain the 

pressure differential existing? 

A This pressure—I am taking the example here—was 

on essentially initial. 

Q You mean that is the discovery pressure? 

A That pressure was taken as soon as that well was com­

pleted. 

Q Is that a pressure en the discovery well in this 

Gallup formation, either Sand A or B? 

A No. 

Q it isn't. Production had occurred from other wells 

in the field when you took that first well, the completed well, 

hadn't it, Mr. Walsh. 

A Yes, but in a small magnitude. 

Q And that had been completed in the field with both 

sands opened in the well bore when you completed that well, 

hadn't It? 

A True. 

Q Why, in that period of time, with all the production 

we have had. 1f the two were actually aapawifca. with different 
r 
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uje-preasures, why haven't we had an interchange of "fluids and balai 

ing of these pressures *» 
| 

A Ue ar* lookers at a relative short period of time I 
i 

that i t would take essentially to caijafci-ah both pressures | 
i 

throughout the area, I had not had the count of the number of I 

wells in thio f i e l d when we r.cc, iho |,reaijures, but there was | 
I 

only a relative small amount of production, and i t s t i l l would I 

take a long time for ths two uancs to adjust. | 
I 

C Actually, Mr-, ^alsh, the precluding of the interchange 

of f l u i d from one common source of supply JO another common I 
i 

source of supply :U one of ths scientific reasons that you engineers 

say common reservoirs should oe ̂ raduoed au one reservoir and 

not two of them, coaMingled together to obliterate that, that 

interchange of fluid? 

A I f there U definite caamasiea-.icn between the two. 

Q That ig one engineering tasis for malting a recom­

mendation like t/m*-, isn't i t ' 

A Well, i . wouldn't even be practical, i f there were 

definite communication ret-A-een two resert/oira, to isolate the 

production. 

q 3ut rev, you are vtat„ug *iiu-e t;.at alt'iou^ *e have 

had communication, which you recognize ana honestly state 

exists, s t i l l you are trying to uae p^aare differential to 

Indicate separation. Are you sure abou. i t , Mr. Walsh? 

A I n aj.nd, y--?3. 
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Q And that indicates to you aeparatenoss although "we" have"" 

had man-Bade communication for two years? 

A It gives me another indication of eeparetenesa. 

Q V/Ith datum like that, and the interpretation you 

put on it, there is probably, even assuming that these two are 

actually separate, no harm would come from producing them, would 

it, because they are not doing anything because of it? 

A No harm? 

Q Yea, sir. 

A In what way? 

Q In the form of waste. 

A In the form of waste and future secondary recovery, 

yes. 

Q Let's go back to the original premise. One of 

the engineering basis for recommending that separate reservoirs 

be produced as separate reservoirs is to avoid the interchanging 

of fluid from or.e common source of supply to another, do we agre4 

on that? 

A That's one of the points. 

Q All right, sir. It is obvious, from the datum you 

have there and your interpretation there, that *uch has not 

occurred, so immediately that engineering basis falls, does it 

not? 

A Not all the way. 

Q All right, air,—what Kh«ui. yr.»t* g-ghihn-. i^? 
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R 13 is tth# individual production tests of ^^'HTinS 

Sand B. 

Q What does that have to do with separation or com­

munication? 

A From this I can give you an instance, one case. 

Q Please do. 

A The Horseshoe Canyon Ho. 4, Sl Paso Natural Qas 

Products Company. Thia well was completed naturally in Sand 

A. Over a seven-day period of production, i t was produced for 

twenty-one barrels a day QOR. Actually, gas was too small to 

measure, although in producing Sand B for the seven-day period, 

the average production was seventy-four barrels per day, with 

a GOR of 125 cubic feet of gas per barrel of oil. j 

Q What are you leaning on, Mr. Walsh, the amount of j 

oil or the difference in the gas-oil ratio? j 
I 

A Both in this case. 1 
i 

I 
Q Let's talk about the volume of oil first. Certainly, 

I 

I believe you will agree with me that, admittedly, common j 
i 

reservoir wells have varying producing capabilities, do they 

not? 

A Yea. 
Q Actually, that's the rule, not the exception,isn't it? 

A Right. 

Q If you try to divide reservoirs up by producing 
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capacity of tha individual wells, you would have thouaanda of 

oil fields, wouldn't you? 

A Well, I believe you would have to take specific 

reservoirs like we have taken this one. 

Q well then, why, with your background, knowing that 

ability to produce varies so widely, why do you think that that 

is evidence of separation? 

A Well, if you didn't have ooaplete separation, you 

produce that bottom sone. Sand B, at seventy-four barrels a day 

and you produce the top sone, or Sand A, at twenty-one barrels 

a day, how much communication can you have there? 

Q Oh, you are Just saying then, on this particular 

well, that based on this production test, that maybe vertical 

communication from Sand A to Sand B is just not Instantaneous, 

is that all you are saying? 

A Personally, I don't think it exists. 

Q What about gas-oil ratios, are you saying something 

like this indicates that the crude eharacterlsitics are differs 

A Just in the case of your gas in solution. 

ft Well now, you have available to you bottom hole 

sample analysis taken froi the A and taken from the B which 

gave you the exact crude characteristics In each one of these 

sands, so why do you try to rely on measured gas-oil ratio on 

a production test? 

A If a surface measured gas-oil ratio is taken, one 

of the things it ls used for Is as a production tool in your 

production of oil. 

nt? 
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Q Now, you have the button hule sample analysis visibly 
i 

to you? j 

A I do. ! 
i 

Q What does it reflect from the standpoint of crude j 
I 

characteristics? Let's see if the characteristics of crude are 

different. 

A The two samples that we took in the Horseshoe Canyon 

field, one of the samples was from Sand 3, from the Horseshoe 

Canyon No. 4. Actually the PBT analysis shows very lit t l e , 

i f any, difference in the two crudes between Sand 5 and the 

Horseshoe Canyon No. 4, Sand A, Horsehoe Canyon No. 2 "3". I 

might state that tried to take a lower sample of Sand B 

in the 2 "B" in order to have a sample between the two wells, 

I mean, the two sands, but it was unsuccessful. 

Q But a l l of the criteria which you measured that 

goes into making up a crude permeability, you might say with 

respect to the A and 3, they are extremely similar, are they 

not? 

A The type crudes? 

Q Yes, sir. 

A Yes, sir. I 
! 

Q Gravity, solution, gas-oil ratio, a l l of those 

measurable indices are extremely similar, aren't they? 

A They are major ln some cases, I don't believe they 
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I 

§ Se we are certainly here dealing with Just one r 
| 

type of crude, aren't we? I 
i 

A Prom a l l Indications that I have, yes. 
i 

i 

Q Do you feel that that is a valid engineering tool, 
for example, bottom hole data, to see if there is communication?i 

l 

A Yes, i t definitely Is. 

Q And i t doesn't show separation, does i t , Mr. Walsh? 

A It will not show separation or communication. 

Q It does not show separation, does i t , Mr. Walsh? 

A No. 

Q What was your next exhibit, Exhibit 14? 

A Yes. 

Q I will Just ask you one question on that exhibit, 

Mr. Walsh. Could that type of an installation be made under 

the Commission's present rules? 

A No, sir. 

Q Thank you. Now, Mr, Walsh, let's talk a li t t l e 

about migration. Now, if I understood your testimony correctly,! 
I 

you stated the present means and methods of prorating the field 

is violating correlative rights? | 
i 

A In some cases. 

Q In that for instance, and I am referring to Exhibit i 

what? 

A This is Exhibit 6. 

Q In pointing out the Well No. 4 on that exhibit, i»» j 
< 
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A" Which is the Petro Atlas 1 "B", Horseshoe Canyon, 

and I am also pointing to veil Ho. 5. 

Q All right, sir, also pointing to Well No. 5, which 

is Tom Bolack's No. 11 Bolack, as I understood your testimony, 

you said the present system was inequitable in that while you 

were prodclng one allowable, or rather, In this case, the Bolack 

No. 11 Bolack was producing one allowable from two formations, 

the Petro Atlas 1 producing one allowable from only one for- I 

mation, and therefore, migration would occur away from the Bolack 

well ln the direction of the Petro Atlas Well? j 
i 

A Right. I 
i 

Q Did I understand you correctly? 

A Yes. 

Q Do I further understand that i t is your testimony 

that if your application is approved by the Commission, that j 

migration will cease? ! 

i 
A I wouldn't say i t will completely cease, there would | 

! 
1 

be the chance of greatly eliminating i t . 

Q All right, sir. I will point your attention then 

again to Exhibit 5. I mean, Well No. 5 on your Sxhlbit 6, I 

I will go on over to Well No. 6, on that, which is one of your ! 

wells, your Horseshoe Canyon No. 5, and assume that the Commission 

approves your application and operators are allowed to dual | 

their wells, tell me whether or not migration will occur away from 

your Koraeshoe Canyon Tio. and in t.hA rH^tinn r,r gy^ pr>Ufrfrj,, D E A R N L E Y - M E I E R a A S S O C I A T E S 
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i 

No. 11 Bulack? — 

A Away froa this? 

Q From your well to his well? 

A To that one with dual completion? 

C I am talking now about this Sand B, If It is completed 

and away froa Sand B. j 
i 

A A? 

Q Yes. 

A No, sir. 

Q Now, do you think that the Bolack Well has as much 

net pay and net reserve as you have In"the No. 6? 

A No. 
! 

Q Sir? j 

A No. ! 
i 
i 
i 

Q A i l right, sir. How is this f i e l d prorated, how j i 
i 

will It be prorated i f your application ia approved? i 

A They will have to be prorated on the basis i t is j 

now, each will have to ba considered two common sources of supply. 

Q A l l right, Sir. Under that assumption, and with j 
i 

the net pay and amount of reserves, we ean s«<3, based on these j 
! 

logs, you are going to suffer migration to the Bolack Well? i 
A To the Bolaok Well? 

Q Yea, sir. 

A No, not from our well to theirs. 

C; Even though you admit that I t is pretty obvious you 
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have much more"oil In place? I 

A Well now, when we are producing this lower sand 

separately? 

Q Yes, 3ir. j 
i 

s 

A Are we going to be caused migration in that case? 

Q Yes. 

A Ho, sir. 

Q He ls producing his separate lease? 

A He is producing his separate lease, I understand. 

Q Kr. Walsh, I am having trouble understanding. Is 
i 

i t your testimony, aa an engineer, that you will not experience j 

migration where two wells are producing the same volume of oil, j 
i 
i 

you will not have migration from an area of high reserves to j 
an area of low reserves? ! 

i 
i 

A I see what you mean. In my opinion, by producing j 
! 

both of these sands separately, you will essentially cause a j 

i 
stabilised condition half way between, quarter of the way 

between—I don't know—fcetween the two wells. 

Q Now, Mr. Walsh, listen carefully, please, sir. 

Actually, a l l we are looking for In our second situation, we 

are looking at the s only, we are looking at exactly the same 

principle which you say Is causing migration. Now, we are 

looking for oil migration from more net pay to less net pay. 

We just moved it down a notch, that's a l l , and if you contend 

that migration will occur aa the field is now being prorated, 
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i 

ar* you sure, Mr. waisr., tnat you aon't reel that It will occur !' 
I 

under your application? j 
i 

A I'd say there is a bit cf a chance. ; 

Q In this situation on these two wells vhat we have 

just been discussing, migration would occur, wouldn't it? j 

A Possibly so. | 
i 

i 

Q if it does occur, Mr, Walsh, the approval of your j 
application is not going tc eliminate the violation of correlative 

i 
rights which you say is occurring, would it? j 

i 

A It will, maybe not to the greatest effect in an area j 

like this, but you take, for example, these two wells here — j 

£ That's a problem all we producers in every oil field 

are faced with when a location is baaed on something other than 

reserves, we have migration from the high reserve area to the 

low reserve area, we live with it in every field, don't we, Mr. 

Walsh? 

A Yes. 

Q And your application Is not going to change It, is 

it, because all we are looking at under either hypothesis ls 

migration of more oil in place to the lass oil in place, whether! 

you are looking at two zones of porosity or one of them? 

A Yes. 

Q Let me ask you thia about correlative rights — 

MR. WOODWARDJ If the Commission please, I ask that 

this line of testimony ft* atyiaken an the ipround that it constitutes 
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-a-airirlatera 1 attack uu Uw prawiiun fumula that the CuaMlsaluai 

haa already adopted. They have ao far prorated thia area on an j 

acreage basis which makes certain necessary assumptions that 

may or may not be true that the correlative rights of the j 

operators in a single common source of supply are protected 

by granting them an equal share of the allowable and equal j 
j 

amount of acreage. I don't see that it is relative to this i 
i 
i 

situation as to whether or not, within a single common source of! 

supply, there ls a certain amount of migration in the adoption 

of an acreage formula. The issue that is presented here ls the 
i 

migration that results from having half an allowable for wells 
i 

completed in a sand, and a full allowable for other wells com- j 
i 

pleted in the same sand. j 
i 

MR, BUSLL: May I assure the Commission that I was 

not making an attack on the allocation formula. It is an al- j 

location formula of the type that my company recommends quite 

often, and we are not necessarily unhappy with it here. My wholo 

point was to show that where this witness has testified that the 

approval of their application would eliminate migration, my only 
i 

point was to show, and he has admitted, that it would not, that 

we would st i l l be faced with migration. 

MR. WOOTWA.RD: If the Conmission please, we ask that 

It consider two types of migration involved. One ic a migration 

that results from a failure to separate two separate common 

sources of supply, the other type of migration results In the 
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adoption of an acreage formula, inasmuch as tnia ime of queetTori-" 

ing is devoted entirely to migration that results with the adoption 

of an acreage formula, we do not consider it relevant to this 

case where the issue has been raised — j 

MR. 3UELL: !3ay it please the Commission, both \ 

migrations occur under both hypothesis for the same reason as 

the witness has testified to. 

MR. F0RT3R. The Commission will overrule the 

objection and the testimony will be considered for whatever we 

feel it is worth. 

Q (By Mr. Buell) All right. Kr. Walsh, let's look 

at these same two wells on your Exhibit 6. I am referring to 

Tom Bolaok's No. 11 Bolack and your Horseshoe Canyon No. 6, both! 
! 

of those zones have both Sand A and Sand B present, do they not?I 

A They do. 

Q The No. 11 Bolack has a much smaller section than 

your well? 

A True. 

Q Actually, would you say just roughly about a third 

less or a third as much as your well? 

A Roughly. 

Q Would you agree with me, Mr. Walsh, that it costs 

more to drill and complete a dual well than it would cost to drljLl 

and complete a well as we have been doing? 
A Yes, T have stated ao. 
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Q Do you net visualize, Mr. Walsh, that m certain ? 

areas of tne field around the perimeter of the productive limits 

of your Sand B, you are going to run into a situation where a 

well would have Sand B present, it would have enough present j 
i 

to justify completing, as long aa it were completed with Sand 

3, but It might not be economically justifiable to spend the 

additional money to dually complete the well? Will you agree 
j 

with me that that could possibly occur around the perimeter of j 

the productive limits? | A Very much 30. j 
i 1 

Q For the purposo of thia question, let's assume that 
such ls the ease here on No. 11 Bolaclc, and the operator of 

that well decides that he ls not economically justified m ex­

pending the additional money to dual that well, and El Paso 
1 

duals its Horseshoe Canyon No. 5 and produces from Sand B, what 
1 
1 

happens to the correlative rights of the oil under the Bolaok 

Well under those circumstances? 

A I f we did not try to produce Sand 3 at a l l — 

Q You would lose i t , wouldn't you? j 

A I would say in effect, yes. 

Q So then will you agree with me that under those J 
1 
! 

circumstances, there Is the possibility for violation of correlative 
1 ! 

rights, i f your application is granted? j 
A In this cage the operator of this well would have 

the opportunity to protect himself as much as possible too. 
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Q J3y making an uneconomic investment, in ray opinion, 

ana we must remember, Mr. Walsh, I realize that both you and 

Mr. Speer are sincere in ycur belief that these zones are 

separate, but other people are equally sincere that we have 

communication. 

A Yes. ; 

Q We have to keep that in mind. j 
t 

MR SPAM: Well now, I will object to that statement 

and move that it be stricken. I think that is a matter of i 
i ! 

evidence. | 
i 

MR. POSTER: Tlie Reporter will strike that statementj 
! 

from the record. The Commission will not consider that testimonjr, 

Mr. Buell. ! 
i 

Q (By Mr. Buell) All right, let's talk about water 

floods, Kr. Walsh. As I understood your testimony, you said 

it would be impossible to water flood the field as it is now 

regulated because of the Irregular events of your water flood. 

A Yea. 

Q I summarized a lot, but that was the gist of your 

testimony. How many water floods have you had experience with? 

A None. 

Q Do you know through general knowledge, Mr. Walsh, 

that that is a problem that water flooders are faced with, 

and admittedly, in a common reservoir, an irregular advance of 

their water front? , 
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_ They have that, yes. 

Q Are you aware of that? 

A Yes. 

Q You also realize that you would have irregular 

advance in Sand A and Sand B even if you separated it in the 

well and dualled them, wouldn't you? 

A Yes. 

Q So you are not eliminating a problem by dual! y 

completing this well. 

A You are eliminating i t to the effect in case one 

waters out ahead of the other. 

Q Have you ever heard of selective completion of in­

fective wells? 

A Yes, sir, you can selectively inject. j 
! 
i r 

Q I said selective completion, I will come to selectiv^ 

inject. j 

A Oh, selective completion? ! 
i 
i 

Q Yes, sir. j 
i 

A No, sir. ! 

Q How could you selectively inject without selective 

completion? 

A Selectively inject. 

Q You recognise that the water — 

A Your injection well pumps water Into each sand 

individually. . 
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Q _ou could also, oy your method or completing your t" 
| 

injection well, determine the intervals of your reservoir which j 

the water would enter, couldn't you? 

A Yes. 

Q They do i t a l l the time, don't they, Mr. Walsh? ; 

A Yes, sir. 

Q They also control ĥe rate of injection, so putting j 

a packer in these sixty-six wella is not going to eliminate 1 

any water fleaders' problem of irregular approach of a water 

flood? j 

A In my own mind I believe you more or less eliminate j 

watering out one sand ahead of the other and producing into a ! 
i 

common well bore. i 
i 

Q low many wella in this field, in your opinion, | 

would be dually completed in Sand A and Sand B? j 

A That would be hard to say on account of each of the j 

sands would have to be individually tested before you could ! 

determine. 
i 

Q Well, let'3 go to this general basis. At the j 

present time we have sixty-six? I 

A Sixty-four. j 

Q Sixty-four. For the purpose of chis question, let's 

assume that a l l sixty-four wells that now are opened in both 

2one3 of porosity are dualled. Assume they are. Kow much would 

the allowable for this field be increased? 
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H Por this field? 

Q Yea, sir. 

A I haven't taken that into effect. 

Q Would you multiply sixty-four times sixty-two for 

me. 

A Sixty-four times sixty-two. It would be three j 
I 

thousand four hundred and thirty-two. j 

Q Would you agree with me that fifty-two is the present 

allowable. 

A As stated by Mr. Porter this morning, yes. That's 

for next month, excuse me. 

Q So we have sixty-four wells that we assume could be 

dualled, and we will assume they are, and all you can make is thj» 

top allowable, so the allowable would be Increased over three 

thousand barrels a day? 

A Using this calculation, yes. 

Q Without another productive acre being proved, without 
i 

another well being drilled, without proving one barrel additional 
i 

reserve of oi l , the allowable of this field would be Increased ! 

three thousand barrels, wouldn't it? 
i 

A Yes. j 

MR. BUELL: That1a all. j 

MR. PORTER: Anyone else have a question of Mr. J 

Walsh? Mr. Hlnkle. 

MR. H-KK-g: I represent Atlantic Refining Company. 
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Q Mr. Walsh, I believe that your Exhibits 14, 15, and 

16 are designed to illustrate your completion method or technique 

in completion, are they not? j 
i 

A That's true. 

Q I believe you also testified in response to Mr. 

Buell'a question, that this method of completion is not now 

permitted by the Commission, is that right? 

A It is not now permitted by the rules to the effect 

that they are not considered two different common sources of 

supply. 

Q Are you asking the Commission to make this a special 

rule and mandatory on all operators on the field, that they have 

to use this technique in completion? 

A No, sir. 

Q This is just your — 

A This is our proposed type of installation. 

Q That you propose to use, I believe you testified 

that your estimate of the cost of this installation was about 

sixty-three hundred dollars? 

A Above the cost of the well completed in the present 

manner. 

Q Yes. Does that inolude any additional storage? 

A Yes. 

Q You figured the tank storage in there? You would 
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have to have additional storage because you have an increased 

allowable? 

A In some tank batteries it would be necessary to put 

additional storage, yes. 

MR, HINKLE: That'a a l l . 

MR. PORTER: Mr. Kellahin. 

MR. KELLAHIN: Jason Kellahin for Tom Bolack. 

QUESTIONS BY KR. KELLAHIN: 

Q Mr, Walsh, in connection with your testimony in 

regard to secondary recovery, am I correct in saying that you 

fe»l that secondary recovery is necessary in this pool? 

A To get the greatest ultimate recovery, yes. 

Q Is that for both sones? 

A Yes. 

Q Now, In order to be effective, do you feel that oil 

would be lost in the reservoir i f secondary recovery ls not In­

stituted In these two ssones? 

A When you got primary, you would s t i l l have oil in 

the ground. 

Q Then in the absence of a secondary recoveiy program, 

there would be oil lost in the reservoir, is that true? 

A True. 

Q When do you feel that that secondary recovery 

program should be initiated? 

A We haven't exactly calculated the time that we 
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believe It should. 

i 

when instituted early In the life of the field? 

A Depending on the type of reservoir. 

Q Have you made an analysis of this reservoir with that 

in mind? 

A Generally speaking, this type of reservoir, I don't 

believe secondary recovery would have to be initiated for quite 

a period of time. Actually how long, I couldn't aay. 

Q I mean as to the tine in the life of the pool, of 

the field, aa to when it should be initiated. 

Q Now, as I understand your testimony, a secondary 

recovery program of the type you propose would not be effective 

unless the zones are separated? 

A In ay opinion, no. 

A Essentially, yes. 

Q With regard to your Exhibit 14, the diagram, what 

ls the smallest size casing in that type of installation to be 

used? 

A Five and a half inches. ! 
I 

Q Five and n hftlf inches.—You are aware of the fact—[ 

A Oh, in my opinion, near the end of primary. 

Q Then whether the two separate stands are set up 

by this Commission as two separate pools or not, in your opinion] 

it will then be necessary to separate the zones anyway? 
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that there are some wells In the aria with four and a half 

inch casing? 

A I am. 

Q How, in regard to your pumping equipment, you 

testified as to the method to be used for cutting off one zone 

where that zone has produced its allowable, and continue to pro­

duce the other zone. What do you do about your counter weights 

on the pump equipment in that event? 

A You would have to adjust them. j 

Q They would have to be manually adjusted on each j 

well? 

A True. 

Q As I understand your testimony, this would be merely 

your proposal. Would you have any objection to other types 

of dual completion so long as there is effective separation 

of the producing horizon? 

A No, air, not upon approval by the Commission. 

MR. KELLAHIN: That's all the questions I have, 

thank you sir. 

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

Fischer. 

QUESTIONS 3Y MR. FISCH2R: 

Q Mr. Walsh, do you have knowledge of the producing 

mechanism of these two individual sandsv 

_& Sir? . \-
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i 

Q Do you have knowledge of the producing mechanism j 

that produces the oil to the surface in each of these individual 

sands? 
A Yes. 

0 Could you tell me what that ia? 

A Solution gaa. 

Q In each case? 

A Yes. 

Q With both zones opened in wells that have both 

sands opened, do you, in your opinion, do you think there is 

any injury occurring to either one of the zones on account 

of having them both open on the same if e l l bore? 

A On the primary or secondary recovery? 

Q On your primary. 

A There is nothing under primary. 

Q Do you think there is seepage of oil from one zone 

to the other? 

A If there is, it is very li t t l e . 

Q Under this present producing program that is now in 

effect in the field of producing both sands into the same well 

bore, do you feel, from your knowledge of the we 11Byou might havf 

looked at, do you feel there la going to be possibly ultimate lo*a 

or raoj-o loss of oil in one with both of them going into the fame 

well bore? Do you think that one sand or one sone is possible j 
i 

of loaing on nn ftfinnunt of this? j 
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A Under which type cf production? 

Q Under the present type of production. 

A Under primary? 

Q Yes. 

A Ho. 

Q There isn't? 

A Ho. 

Q Could you give me your opinion as to what you t hink 

ia the better sand of the two in an average case, or an average 

throughout the field? 

A 3 Sand. 

Q The a Sand. Thank you. That's al l . 

MR. PORTER: Mr. Payne. 

QUESTIONS BY MR. PAYNE: 

Q Mr. Walsh, you may have testified to this, but 

I didn't get you. What do you propose to do with the sixty-

three or sixty-four wells that are completed ln both zones, do 

you have any recommendation in that regard? 

A Well, do I have to talk about the whole field or 

our wells only? 

Q Sir? 

A Is that in relation to tne whole field, you mean? 

Q These sixty-three or sixty-four wells that are now 

completed In what you consider two separate puvls, is it your 

recommendation that these wells nuw be dually completed, AtsumTi 
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your application wore grantea? 

A Tee. 

Q What about an operator who had perforations ln both 

zones and one of the zones in his area was marginal and he did 

not feel that he could justifiably dually complete, would you 

recommend that he squeeze off the perforations in that zone? 

A I im?3ine it would be mandatory if the two zones 

were considered by the Commission as common sources and dual 

completions were allowed, wouldn't it. 

Q Do you believe that will result in leaving oil 

in the ground that would otherwise be recovered under the 

present method? 

A Possibly. 

Q Now, on this horseshead pump, or whatever It is — 

A Dual horseshead. 

Q Under that method, can you pump both zones simultane 

if necessary? 

A Yes. 

HH. PAYNHt thank you, that's all. 

MR. PORTER: Dees anyone else have a question of Mr. 

Walsh? You may be excused. 

MR. SPANNs Mr. Roy Hamblin. 

MR. PORTER: I believe Mr. Hamblin was sworn with 

Mr. Walsh, ls that right? 

MR. RPHUIt V»* 

juslj 
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ROY L. HAMBLIN 

called as a witness, having been first duly sworn, testifed as 

follows: 

DIRECT EXAMINATION 

BY: MR. SPANN: 

Q Would you state your name and residence, please? 

A My name is Roy Hamblin, I am residing in El Paso, 

Texas. 

Q 3y whom are you employed and in what capacity? 

A I am employed by 11 Pasc Natural Gas Products 

Company as manager of their Land Department. 

Q Would you state your educational background and 

experience in thia field? 

A I graduated from the University of Arizona with an 

LL.B degree in January, 1948. I was admitted to the Arizona 

State Bar but did not practice. I went to work for the 51 Paao 

Natural Oaa Company in February 8, 1943 in the Contract Depart­

ment. After approximately two years I was transferred to the Oil 

and Gas Lease Department. Sometime in 1950 I was placed in charg 

of that department. I continued in that capacity until August 

1957 at which date I transferred to El Paso Natural Oas Products 

Company as manager of the Land Department. I have continued 

in that capacity until the present time, with the El Paao Natural 

Oas Products Company. 

1 

1 
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of Mr, Speer and Mr. Walsh? 

A Yes, air, I have. 

Q Are you familiar with the ownership of the oil and 

gas leases and other mineral leases in the Horseshoe Canyon Field 

A In general, yes. 

Q How, In the course of your employment for Sl Paso 

Products Company, have you negotiated unitization agreements for 

the operation of oil and gas leases in connection with pressure 

maintenance or secondary recovery programs? 

A While with £1 Paso Natural Oas Products Company — 

El Paso Natural Oas Company, I negotiated and helped ln the 

actual signing and in the operation of numerous unit agreements. 

A considerable portion of my time, was involved with unit work. 

Since I have transferred to El Paso Natural Oas Products Company, 

a considerable portion of my time has been taken up with formatio 

of secondary recovery units. 

q Now, under these agreements, how is unit production 

allocated to various leaseholders and other mineral Interests? 

MB. BUELL: May i t please the Commission, I wonder 

as to the pertinency of this testimony with respect to whether 

we have one common source of supply or two. I have no particular 

objection to It, except i t doesn't seem pertinent or germane or 

material. 

MR. SPANN: Of course, that is only one issue In 

tbe «***n W# haw »<M^ fclonftt th« p-pr>h1*wi of I n i t i a t i n g 

? 
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a secondary recovery program, and the problem of getting unitiza­

tion agreements and ao forth. This ia one phase of the case that 

we are attempting to establish through Hr. Hamblin. He had nothl 

to do with separation,at this point, of the zone. 

MR. 3USLL: I must have read the wrong notice of hes 

ing, because I see nothing In this notice about unit negotiations 

I thought we were going to try to ascertain whether we had separa 

tion or communication, not negotiating units. 

MR. WOODWARD: if it please the Commission, I think 

Mr. Hamblin's testimony as it develops will Indicate the necessar 

pratleal legal steps involved in effecting the greatest ultimate 

recovery of oil from this field. It bears directly on the quest! 

cf waste. 

MR. BUELL: May It please the Commission, this Is 

El Paso's hearing, they requested it. The notice was Issued at 

their request, and I defy Mr. Woodward or anyone else to find 

anything about unit negotiations in ths application. I thought 

we were to resolve whether we had one reservoir or two. 

ME. WOODWARD: We feel the issue of waste is self-

evident in a hearing of this kind, but if the Commission require! 

any further elaboration as to the exact connection, we can 

furnish it. 

MR. PORTER: Mr. Woodward, how do you propose to t *.c 

this witness' testimony which he will give, or Mr. Spann, whoeve 

fcpftke, wl t h i.h \ « mfi+A:a,r*t whether Or +.V>*T»» 1« one o r two 

ng 
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separate reservoirs here. 

KR. WOODWARD: We propose to show with the 

testimony of Mr. Hamblin not that there are one or two separate 

common sources of supply, we feel that other testimony has establ 

that there are two separate common sources of supply, but to show 

that a failure to segregate the production from these two common 

sources of aipply or reservoirs, will materially impede the 

adoption of the most efficient recovery program; that the 

ultimate recovery of oil from these two sands will be prejudiced 

by a failure to segregate the production from the two zones, to 

recognise them as separate common sources of supply. To a great 

extent his testimony ls of a specialized nature. We feel that 

he should be permitted to continue. He can satisfactorily 

establish that link as to why the failure to segregate not only 

results ln a prejudice to correlative rights, but could result 

in a failure to recover the greatest amount of oil that might 

otherwise be obtained. 

MR. BUELL; May it please the Commission, Mr. Wood­

ward admitted in his opening words that the testimony of this 

gentleman is clearly outside the call and the scope of this 

hearing when he admitted that it had nothing to do with whether 

or not we had one or two reservoirs in this pool. We had no 

notice — 

MR. WOODWARD: If the Commission please, the call 

Of the hearing c l e a r l y atafce* *_he* I n nnr> np1r\1n«, granting «f 

ish* 
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the application ia necessary for the prevention of waste, and we 

propose to make that showing at this time. 

MR. BUELL: Through a lawyer? 

A Landman, not a lawyer. 

MR. KELLAHIN: If the Commission please, I would 

like to make this observation. I believe Mr. Woodward haa cover* 

this quite thoroughly, but I would like to point out that the 

witness offered by El Paso has testified that there is separation 

here. They have further testified that under present producing 

conditions, no great real ham will result from production 

of the two separate zones as though they were one common source 

of supply* However, in order to prevent waste, i t is going to 

be necessary to separate these zones, regardless of whether the 

Commission feels they are one common source of supply or two. 

In order to achieve the greatest ultimate recovery, i t is 

necessary that secondary recovery procedures be Instituted, and 

w* certainly feel that the testimony which is now being offered 

is quite pertinent to this issue to show the Commission that 

in discussing the problem cf secondary recovery, we are not 

talking about a hypothetical lasue that exists out here in some­

one's mlndj that i t is a practical approach and will result 

in the prevention of waste, which is certainly within the call 

of this hearing. 

MR. BUELL: May it please the Commission, apparently 

d 
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Tne only testimony I have heard from these witnesses was that, 

Whethtr Or not the m n dualled or remained completed as 

they are, they were going to have a problem of water flooding 

on an uneven approach of the water flood, and the witnesses readi 

admitted they would be faced with the same problem, whether the 

wells were single or whether they were dual completions. 

MR. WOODWARD! The applicant does not accept that 

version of the testimony. 

MR. PAYNE* Mr. Woodward, does the testimony of 

this witness go solely to the fact that unit agreements are dif­

ficult to execute and are time consuming? 

MR. WOODWARDJ It goes to the particular problem 

encountered in negotiating the unit agreement, particularly 

where you have two separate common sources of supply, and ln the 

adoption of an appropriate participation formula, and it would 

indicate the great disadvantage, if not complete barrier, to the 

unitization agreement which must precede a secondary recovery 

operation if these reservoirs are not recognised as separate 

common sources of supply and aggregated. I think that we have oo 

pletoly paraphrased a large part of the testimony without 

going into the valuable connecting link, which I think Mr. Hambll 

can. 

MR. VERITY: May It please the Commission, George 

Verity for Southern Union. We would like to object to this line 

of testimony and e«n *.h* /Ywin1i!.tri''rril ft attention the fact that 

iy 
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if thtre are two common sources of supply hero, they are ent It let 

to what they are asking for, aad if there isn't, than they are 

not, and what dif f i c u l t i e s may b© encountered one way er the 

ether, I don't think is germane to determining whether or not 

there aro two separate common soxtrcee of supply. Therefore, wa 

think that the objection la valid and that vhat is improper 

testimony in thia hearing at this t lm: because i t doesn't throw 

weight on whether there are tvro common sources. 

KR, SPAN??: I would like to state something for the 

record, Mr. Porter, i f I fa&y, Testimony «aa introduced through 

Mr. Walsh to the effect that there were practical engineering 

di f f i c u l t i e s involved in i n i t i a t i n g secondary recovery programa 

without segregating thesa two sone.s* Mow, there waa no objection 

to that by Mr. Buell or swyone els*. Hew, we are merely proposin 

through this witness to Show the l*?al d i f f i c u l t i e s encountered 

in i n i t i a t i n g or obtaining unitization agreerasnts which are 

essential in i n i t i a t i n g a secondary recovery program. I t would 

seen that one is as pertinent as the other, and they have permltt 

thia type of questioning to open up, without questioning i t , amd 

i t goes to the question of waste, which is also an issue before 

this Commission. 

MR. BUELL: That argument is not sound, that they ba 

allowed to put on a witness to testify that they are going to 

have legal difficulites. It 1* a. 11 vogue, and doea not relate to 

I 
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MR. PORTERt The Commission will take edministrativ* 

notice that it is difficult to execute these unit agreements. 

They are necessary, but we do not feel this testimony i# neeeseajjy 

at this time. The wiuneca may be excused. 

(Witness excused.} 

MR.WOODWARD: May I ask leave to submit to the Com* 

mission a statement as to what this witr.eaa would have testified 

to had he been permitted to continue with his testimony for the 

purpose of determining its relevancy or lack of relevancy. 

MR. PAYNE: For the purpose of building a reoord, 

Mr. Woodward? 

MR. WOODWARDs Yes, sir. 

HR. PORTER: Yes, the Commission would accept sueh 

a statement. 

MR. BUSLL; At this time. Mi'. Porter, I will request 

that you have iiixn dictate it to the Reporter after the hearing 

ls recessed. 

MR. PORTER; I believe h© *a.Ld — 

MR. mmu*t xan't xt proper in Hew Mexico to tender 

a proof of this kind, to dictate it to the Reporter after the 

hearing rather than take up the time of ali of ua» They do ao 

in Oklahoma. 

MH. WOODWARD. That'a what we had in mind. 

MR. PORTER,—ae had latwwiad tu submit thtf ita toman t 
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latar, I believe, that was my undersitaiiaing. 

MB. WOODWARD: That is what 1 was requesting. 

MR. PGRTSR; Ar*d that's what I ruled on. 

THE WITNESS: Mr. Buell has called ae an attorneyj 

I would like to say I a landman. 

MR. PORTER, bounds like he is bragging. Does that 

conelude your ueatiiaony? 

MR. SPAHN: 'ih&t cone lude a our testimony. 

MR. PORTKR: Who would like to present testimony 

next? 

MR. KELUiHIKt If the Commission please, Jason 

Kellahin of Kellahin and Fox, Santa Fe, Hew Mexieo, representing 

Tom Bolack. X would like to call as our first witness, Tom 

Bolack. 

TOM BOLACK 

called as a witness, having been first duly worn, testified as 

follows: 

DIIBCT EXAMINATION 

BY; MR. KELLAHIN: 

Q State your name, please. 

A Too Bolack. 

Q Mr. aolac*., are you engaged in the oil business? 

A Yes, I am. 

Q Do you have any Interest in the area which is under 
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A I have thirteen wells in the area, 

Q Are those owned hy you or hy someone other than you, 

a corporation; 

A They are owned totally by ne with the exception 

of one-eighth that Unele Sam gets. 

Q Mow, M*». Bolack, what experience have you had in 

the oil business? 

A Well, I started out as a tool dresser when I waa 

sixteen, and I have been in the oil business ever since. 

Q Mow, have you worked for any Commission or had any 

duties in connection with the regulation of oil and gas? 

A X was with the State Commission of Kansas, the Oil 

Commission, for two years. 

Q In what capacity ? 

A As a field agent. 

Q Have you had any practical field experience on your 

own? 

A Yes, air, X have. 

Q Will you describe that briefly? 

A Well, it has been on my own as well as working with 

a number of different companies through the midwest, Texas, 

Oklahoma, Kansas, and X have beea out in this country since '42 

with several companies in charge of wells from time to time. 

Q Since 1$42 where have you been working? 

A Moat of this lima in aan Juan aaam. 
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a In connection with your work, do you personally 

supervise any of tho work involved? 

A In all eaaes. One hundred per cent, I would say. 

Q Do you run the operation yourself? 

A Yes. 

Q Do you supervise the taking of cores? 

A I would be considered, I guess, the same as what would 

he considered a superintendent, geologist, engineer, the whole 

combination. I set the pipe, cut the cores, everything but the 

actual engineering reports. 

Q Supervise any teetdLng procedures? 

A All the testing. 

Q Fracturing? 

A Fracturing, 

NR. KELLAHX3! Are the witness* qualifioationa 

acceptable to the Commission? 

MR. PORTERS Yea, sir. 

Q (ty Mr. Kellahin) How, Mr. Bolack, In the — Aa 

I understand, you have operations In the Horseshoe Canyon Gallup 

Pool as it ls presently defined? 

A That is correct. 

Q Mow, have you made any study of the reservoir in 

that area? 

A Veil, I made quite a lot of study of it from the 

initial drilling.—some of the very first walls in there, 
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the first eight wells in there, X had five, X believe. Four, 

four of the first eight, and then I've had numerous engineering 

studies anc\ pressiH*e tests since then. 

Q Now, you have heard the testimony which was offered 

by £1 Paso Natural Oas Products Company in regard to their 

conclusion that there are two separate reservoirs,which they 

have designated as Sand A and Sand 3. How do you feel In 

regard to that? 

A I am In total accord with the Interpretation that 

they presented of tae two separate sands with no connection, 

either vertically or by sand deposition. 

A Well, I base it on a number cf things. First, 

the fact that both sands have been so plainly defined, and 

being separated, together with things that we found out on the 

fracturing and microscopic and black-light examination of this 

interval that we have heard so much aoout today. I don't know 

how much detail the Commission wants at this point. One 

Interesting thing, I think, is the fact that this one Interval 

of communication, if any, shows absolutely no hydrocarbons at 

any place throughout that sone under black-light examination, 

and that applies to thirteen wells through the center of this 

field. 

How, what do you oase your conclusion on? 

Now, did you make that examination yourself? 

•A- I did* 
D E A R N L E V M E I E R a A S S C C I A T 

G E N E R A L L A W R C P O K T L - ^ 

A L B U Q J E R Q U E N E W M E X C O 

Phone CHope,' 3-669! 



1126 

§ Now, in regard ta your fracturing of tha wells, you 

mentioned that as an indication that there la separation between 

the two sands, what is your experience ln that regard? 

A In a number of cases we've fractured the lower sone, 

of course, with recorded build up pressure breakdown, and after 

a well is fractured in this field, any additional fluids from any 

additional oil administered to the sand, it will start with very 

little build up, if any, usually it will take fluid on a vacuum, 

following a fracture, and we've tripped a plug, go in and teat 

the upper sone on a natural flow, and in no ease have we found 

a well, or found producing capacity to Indicate there has been 

any communication from the first frac job. Then, in the first 

frac Job, having bean thoroughly tested by removing all 

the frac oil and considerable oil beyond frac ell to establish 

the well's size, what its capability would be, then perforating 

the upper zones, we, in all cases found a much, aueh better 

amount of oil, and going into frac, that build up is as high 

aa 225© pounds. That has been required to break that sone down. 

Now, had there been any formational connection in the vicinity, 

or had there been any fractures, I do not feel that this situation 

would have existed, ty fractures I mean any fractures that would 

connect the A and fi Sand, because had that been the case, it 

certainly would not have required 2200 pounds to break a formation 

that waa actually making free oil at that time. 

ft Now, you heard the testimony which was offered in 
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regard to the perzae&bliities of the two sands and the Intervening 

non-permeable area. Do you have any comments on that? 

A Well, the only comment that I would have probably 

made at that time would be any effective ̂ eraeabiiity. It ia 

actually a very dark and impervious shale, and aince there haa 

been ao much testimony on that, I regret that I didn't bring 

some of the cores from that particular area. It resembles this 

picture in a lot of cases. There is a lot of sand grains ln 

i t . It reaches from the Mancos shale to the top of the Dakota, 

and it has sand and s i l t cleartncough It, and i f i t were Just 

isolated grains, they wouldn't change the permeability or the 

ability of the formation to transmit oil or gas from one to the 

other. It is a very hard waxy shale, as those that are here 

are familiar with the Mancos. Thia interval between the two, 

I can't tell any difference in i t from any other Mancos shale, 

with maybe the exception of that one little streak on top of the 

3 Sand. 

Q #ov, in regard to cores, have you examined any cores 

yourself? 

A Yea, I have, a l l of my own, and c few of my offset 

operators when I wasn't riding herd. 

Q In that examination, did ycu find any evidence 

of fractures? 

A Effective fractures, no, i t was brought out in 

-
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of the fractures were seen or oreated from core barrel street, 

and no indication would indicate any calcification deposition 

m the fracture or the fact that it had been open, or whether 

it even existed prior to the coring of time, and I think froa 

the cores, thex-e has been no evidence of that, and when you spread 

a core out, you have certain impervious sand or combination sand 

and shale stringers that are very hard, very brittle, and if it 

were a fractured area, I would strongly suspect that you would 

find your fractures in that particular bed rather than, often 

times, where it was found, in a zone that wasn't actually 

softer. I suspect the core barrel had something to do with 

that. In all the coring X have done, I have never found any-

fracturing at all, not even two, three inches. I have not found 

it at a l l . 

Q How, you heard the testimony and saw the exhibits 

offered by £1 Paso In connection with bottom hole pressures In 

the two zones, Sand A and Sand 3. Do you have any comment in 

regard to those pressures? 

A well, I could say to that the bottom hole pressure 

differential at this time is not from the tests that we have 

run, and we've even gone to using two bombs, and calibrate them 

both before and after they are run, to once and for all get to an 

accurate point to work from. I do not feel that pressure dif* 

ferenti&i between the two Ssan&B today ls enough to give us any 

—great aamage tooay, suv rruui wm vwrv characteristics of drawdown 
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in an area of drainage, and the way these sands behave when they 

are swabbed at a higher rate, or maximum capacity of the well, 

I feel that in a very short *,ime we will find a greater pressure 

differential in tne upper sand, and a complete recovery, ahead 

of the lower zone. 

£ For what reaaoxi dc you reach that conclusion? 

A The very way that sand behave* under extreme produc­

ing capacity is Uie main thing, plus tne fact tl*at we have 

some streaks of very high peraeability in the upper zone. That 

serves as well to give you a real high streak of high permeabillt 

whereas the permeability in the lower sand is more consistent, 

more of a general nature. 

MR. VERITY: Your Honor, we object to this last 

testimony and move i t be stricken because we think that it 

assumes a fact that this Commission must, determine. In other 

words, he is assuming that there is a barrier between these 

common sources, and that therefore, at a later date, there ls 

going to be a differential. We aay that that is the question 

that is here to be determined, and his conclusion as to what i t 

might be baaed on at a later date not proper testimony. 

MR, iAYNE; Would you preface your question, Mr. 

Kellahin, wich the remark, "Assuming that there are two common 

sources of supply,' because that fact is in evidence, and you 

can't ask the witness — 

f» 
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preface our question because we assume that. The witness haa 

testified that in his opinion, there ia effective separation 

between the two sands, and based upon his testimony, he haa reaeih 

his conclusion. 

Q (3y Mr. Kellahin) How, Mr. Bolack, there was some 

testimony in regard to drainage. I think, in particular, in 

reference to your Tom Bolack Well No. 11, isn«t it? 

A No. Yes, 11, I think. 

Q 11. If the zones are not separated, what is your 

conclusion as to the Question of drainage under present circuits ta 

A Well, from the tests that have been run on the 

individual sands, one separately from the other, I am convinced 

that; at this time at least, I am producing about three wells, 

possibly four ln toto, or very near in toto, from the lower 

saad, and to follow that further, I have a tool that we intend 

to discuss here further with the commission, I am considering, 

if there ia no ruling of two separate reservoirs, I am considerin 

running that tool on my own part, because — rather than producin 

twenty-five barrels or twenty-six barrels per day from eaeh sone. 

I have some marginal uppers, and the upper is very spasmatic 

it sort of comes. It ls not as much a blanket in consistence 

as the lower. I am producing probably one hundred per cent of my 

allowable from the B Sand and on my own, if they are not separate 

if they are considered one, I intend to run the Brown Tool, which 

ed 
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oil Before it goes over the hill. 

Q How, will you he willing to dually ooaplete your 

well Mo. 11 in the event this Commission determined that there 

are two separate common sources of supply? 

A With all respect to the others concerned with It, I 

would be willing to dual complete that well. 

Q Now, in that regard, the question of secondary 

recovery, how do you feel about that? 

A Well, from previous experience, and particularly 

some of the sand fields in Kansas, I am very much in favor of 

a secondary recovery program,- and I am in favor of it in the 

mar future, and again, more or less seconding the testimony 

of Sl Paso, I feel that the separation of the zones, whether 

it be by the Commission or by the operators1 own decision, will 

in that event be necessary because I do believe that any water 

going into those permeabilities of two thousand or better, will 

have a tendency to certainly sweep through at a greater rate 

and probably in a hard to explain manner, sinoerthere is so 

much difference between wells in the upper sand compared to what 

It would be In the lower. 

Q In the event that the two zones are not separated 

either by action of the Commission in designating them as 

a separate producing horizon, or by action of the operators 

themselves, aculd, in your opinion, any oil be lost in the 

—reservoir?—~ ~ 
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A I think that oil would be unavoidably loat, and thai 

plus the incon venience and the problems that would ariae with 

having water reaching one zone first, which could be either sone, 

and flooding out something that could be allotted froa either 

of the zonea, plus the complication of operation would be greatei 

than if they were handled separately, both by injection and — 

Q. under secondary procedures, would communication 

between the two zones through the well bore pose any problemsf 

A I think it would, unless — I think it would 

at this time. The pressures have been so close together that 

I ijuestlen whether there has been any great amount of communlcatl 

but by the time we have reached secondary, and certainly with 

mining water arid oil in the bore, we could really have a problem. 

I think that is what will necessitate separating them one day. 

That is my estimation. 

Q Have you had any experience with dual completions, 

Mr. Bolack? 

A Yes, I have. 

Q You have heard the testimony which was offered as 

£1 Paso's proposal to the manner of dualling these wells. How 

do you feel about that system of dualling? 

A Well, I have the other witness here, and I am 

convicted — and I am convinced that it offers more of a feasible 

situation for us In this field, particularly from the matter of 

t 

1 
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Now, would the cost be any factor in your operation 

in dualling these wells? 

A Well,, X think it Is something that we should consider. 

Certainly, a lot of these fields have not responded the way we 

might think, and we might go out at tills situation in one way 

and might well end up changing our mind, and the cost that would 

involve the Brown Tool is small, compared to the others, that is, 

if there is any element of experiment in these floods, and so 

on, X would much rather have a tool that X can use on practically 

all the equipment that we have now, and then even face later, 

day, possibly, changing that, if it doesn't work, 

Q How, do you know of any instances in the pool where 

dual completion* as that proposed by £1 F&s*o could not be utilized? 

A Just in the instance where the pipe casing is too 

small to aocofSBodate the tubing* 

Q Are there casings in the area where that situation 

exists ? 

A Yes. 

Q Do you have anything further you want to add, Mr. 

Bolack? 

A Well, X think not. Perhaps there would be a little 

bit on this Brown Tool. There are a lot better tests than what 

X have, but it ls being used in other states successfully, and 

experience that X have had with it in other placea, i t has worke< 

successfully 
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£ What areas would uh&t o€ In,? 

A In Kansas* 

Q You have had experience with the Brown Tool ln 

Kansas? 

A That's rig^it, and some in Oklahoma where there wean* t 

a Commission ruling on i t , of course, but it was, as far as the 

operators were concerned, working effectively. 

MB. KELLAHIN: That's a l l . 

MR. PORTERJ n̂y question of Mr. 3clack? 

MPv. BUELL: May It pleaee the Commission, in 

view of the fact thia witness has* a imply £iven the Coimission 

the benefit of his conclusion with no supporting data or evidence 

m the interest of saving time I have no questions. 

MR. FORMERt Any questions of Mr. Bolack? The 

witness may be excused. 

{Witnea s excused.) 

MR. KELLAHINr I would like tc call Mr. J. B. 

Davis. 

J. 3. DAVIS 

called as a witness, having been first duly sworn, testified 

as follows: 

DIRECT EXAMINATION 

BYt m. KHLIAHIN; 

Q will you state your name, please, air. 

1 
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Q 3y whoa are you employed, Mr. Dav is ? 

A By Brown Oil Tool,Incorporated. 

Q What ia your position? 

A Sales engineer, I guess, reflects i t as accurately 

as anything else. 

Q How long have you had that position with Brown Oil 

Tools, Incorporated? 

A For a year and a half. 

Q And what engineering training and experience have 

you had, t4r. Davis ? 

A I have a bachelor of science degree in chemical 

engineering from the Rice Institute, and eleven and a half years 

experience ln engineering and operations for Shell Oil Company. 

Q In what department are you employed in with Shell 

Oil Company? 

A With the Production Department. 

Q What are your duties ln connection with that positioi 

A Engineer with the mechanical equipment, processes, 

and techniques relative to the drilling and production of oil. 

Q. Did you have anything to do with the dual completion 

of wells in that business? 

A Yes. 

Q Did you supervise the work? 

A Yes, sir. 

i? 
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Oil Tools, Incorporated, have you made any study of the equipment 

and facilities of that ecmipany? 

A Yea, air. 

Q Are you familiar with the operation of their equip­

ment? 

A Yes, sir. 

MR. KELLAHIN: Are the witness' qualifications 

acceptable? 

MR. POKTlRi Yea, air. 

Q (By Mr. Kellahin) Now, Mr. Davis, do you have a 

picture of the assembly which ia proposed by Mr. Bolack? 

A Yes, sir, I do. 

0. Now, in regard to what has been marked as Exhibit No 

1, Mr. Davis, will you state what that ahcus? 

A On the front page of Exhibit 1 is shown a diagram 

of the complete installation for dually producing a well producir 

each zone alternatively. That is, the zones are not produced 

simultaneously. 

Q What is who instrument designated as? 

A Weil, the principle tool used in that is designated 

as the Brown Type Zone A Selector. 

MB. BUELL: May i t please tho Commission, I wonder 

if I may ask Mr. Kellahin if the purpose of presenting datum 

on this tool is to seek Commission approval of it at this time, 

e 
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or is ho simply Just being helpful In showing that a tool does 

exist. There Is a big difference, you know. 

MR. PORTER: Mr. Kellahin, will you state — 

MR. KELLAHINi The purpose, obviously, is to seek 

Commission approval of thia tool as a means of dually completing 

wells In the event the Commission — 

MR. PAYNE: Mr. Buell, you probably don't know thia, 

but I talked to Mr. Kellahin before this case wa3 advertised, and 

we purposely advertised i t broad enough so we could listen to 

testimony as to any method of duel complet ion which would be 

an exception of Rule 112 (A). 

MR. BUELL: I sure did not know that, Mr. Payne. 

MR. PAYNEi That is ln the advertisement, Mr. Buell. 

HR. BUELL? Diligently reading the notice as issued, 

I jiee nothing ln there relating to exceptions to any rules. 

MR. FAYNB: Let me read it to you then. "Applicant 

further seeks the establishment of an administrative procedure 

for approval of wells dually completed in aaid common sources of 

supply utilizing a certain type of mechanical installation In 

exception to Rule 112 (A) of the Commission Rules and Regulations 

How, It is our feeling that is broad enough to allow anybody 

to discuss any type of tool which would be an exception to Rule 

112 (A), and provides for administrative approval. 

MR. BUELL: I will read the notice, 

pnnTKR* Mr Kellahlna will ymi proceed with thi | 
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witness. 

Q (By Mr. Kellahin) Mow, referring to what haa been 

marked as Exhibit Ho. 2, will you state what that shows, Mr. Devi 

A Well, Exhibit Ho. 2 ia merely a lay out or a line 

diagram ln a larger saale of the same installation going into 

greater detail aa to the construction of the equipment. 

Q Could you furnish thia exhibit to the Commission and 

describe ita operation so that they can follow your testimony. 

A Exhibit No. 2, going back, and if I may use Sl Paao1 

very nice illustration here, would consist of putting the packer 

or a packer here above it, a zone selector valve. The diagram 

shows there also a hydraulic hold-down, which may or may not be 

necessary, depending upon the characteristics of the well, and 

from the testimony given here today, it would not be necessary. 

We go up to uie wellhead, which can be special made rotating 

head with a rotating assembly In it, or a regular pumping head 

with the rotating slip assembly mounted on top of that to support 

the weight of the tubing and allow the tubing to rotate to chanj 

the valve. The valve is merely a two-way valve which can be 

operated by rotating the tubing to permit flow from either the 

bottom zone through the packer and through the valve, or to shut 

off that zone and to permit production from Zone A above the 

packer into the tubing and on up. Of course, the pump can be 

installed above this installation. A uottom hole pressure pump 

Ân inst'fflHlirfl fibove this valve. 

s? 

a 

a 
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Q With this type of equipment ia the pump ever installed 

below the packer? 

A tiv, sir. 

^ Mow, lu it possible with thia type of installation 

to produce both zones ac the tiame time? 

A Nc, air. Luring the operation of switching from one 

zone to the other by rotating the tool, the ports in the valve 

go through a packing element which effectively prevents comminglijng 

or communication between the two zones during the switching opera­

tion. 

Q ihere would be no commingling during the change froa 

one producing interval to the other? 

a No, sir. 

Q Is that correct? 

A mat's right, sir. 

Q Now, referring to what has been marked as Exhibit 

No. 3, would you state what that shows? 

A Exhibit No. 3 merely shows the valve in the three dif­

ferent positions. 

Q That would be Exhibits 3, 4, and 5? 

A Yes, Exhibits 3, 4, and c j . Exhibit 3 shows the position 

where it ia opened to production from below the packer straight 

up the tubing. Exhibit 4 then shows it during the transition 

stage where the porta in the valve are passing through the pack-

lng element amd preduction from either direction is sealed off.— 
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Exhibit 5 illustrates i t with th* ports opened to the sone above 

the packer and the zone below the packer being shut off. 

Q Now, does that effectively prevent communication 

between the two .xnes? 

A res, sir. 

Q Now, referring to Exhibit No. 6, would you state 

what that ls? 

A Exhibit No. 6 merely shows the lay out and line dias 

of the swivel T itself. Rather, the rotating slip assembly which 

goes on top a standard pumping head to support the weigh* of the 

tubing and allow i t to be rotated easily. 

Q Now, referring to what has been marked as Exhibit No 

7, will you state what that shows? 

A Exhibit No. 7 is a swivel T or a pump trough which 

the tubing may be rotated without rotating the T, without dis­

connecting the flow Una. 

Q Does that enable an operator to operate this tool 

switching over from one zone to the other without hauling in 

additional help? 

A Yes, sir. At the depth that we are discussing 

here, and on up to 5000 feet, one pumper, one man with a 24 inch 

wrench would be able to turn i t . 

Q Now, have you any models of tale quipment, Mr. 

Davis? 

ram 

• 

** X«lu,—ttXX , — J U X e TO< 

DEARNLEY - MEIER a ASSOCIATES 
GENERAL LAW REPORTERS 

ALBUQUERQUE NEW MEXICO 
Phone CHapei 3-6691 



! 
! 
141 

Q Referring to tho model, would you describe briefly 

how i t works? 

A The first model is the tool itself. I will t&ke of1 

the bottom connection here. The tool is, at the present time, 

in the position, or T will put it in position, where the ports 

are opened to the bottom section. This flow gear is down a l l thi 

way, and by rotating i t in the other direction, we pass the porta 

through the packing element and up to a point that they are 

opposite in the ports here, so that production from above the 

packer can enter the tubing. 

Q That then, is placing it in the twc different posit* 

A Y/$s, sir. 

Q Now, in the operation of this tool, do you have any 

difficulties with corrosion? 

A No, sir, we haven't to date. It's being used in a 

very sour crude area in West Texas, and it has been U3«d for some 

years th-s-*e with no apparent difficulty due to corrosion from so 

crude, 

Q Does sand pose any problem? 

A Not any more than one experiences in any other type 

of normal pumping installation. 

Q In other words, sand would only affect the pumping 

installation and not the operation of the tool, is that what 

vfe are to understand? 

A That8 * T*« cm*. 

> 

> 

ons? 
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Q Tfow, are those tools ln use In other states? 

A Yea, sir, they are ln use In Kansas, Oklahoma, 

Louisiana, and Texas. 

Q Are you personally familiar with the situation In 

thog« various 3tates as to the use cf these tools and the require 

ments of the regulatory authorities in connection with them? 

A Yes. sir. 

0 '/hat is the situation in Kansas? 

A In Kansas., and may I use the prototype of the 

swivel T with the indicator, tha zone indicator fits on here, 

and as the tubing is rotated relative to the pumping T, the 

pointer on the indicator moves to indicate whether it ls producin 

from the lower to the upper zone, or lewer zone, and in Kansas, 

it is required to be sealed, an order requires them to be sealed 

in each position and moved only on permission from the Commission 

Q What is the situation in Oklahoma? 

A Oklahoma has no requirements like that. 

Q Are these tools In use in Oklahoma? 

A Yes, sir. 

Q Are they used extensively in Oklahoma? 

A Yes, sir, in Oklahoma more than any other state. 

Q What is the situation — 

HR. PORTER i Hay I ask a question? Are they used 

In dual completion equipment? 

k Th^t:• .<* th* nf rhi»'i /»«smp"l*t Ing, alternating 

s 
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froa two distinct reservoirs. 

Q Mr. Davis, ere you familiar with the New Mexico 

Statute in regard to a definition of a pool as being a separate 

common source of supply? 

A Yes, sir, I think I am. 

Q With that in mind, is this tool used for the produc­

tion of separate pools In the states which you have mentioned? 

A Yea, sir. 

Q They are designated as coLimon sources of supply, 

is that correct? 

A Yes, sir. 

Q Now, what provisions are generally made to prevent 

the production of the major portion of yeur allowable from one 

zone aa against the other aside from the seals which you mention* 

In use in the State of Kansas? 

A Well, no other legal provision as far ac I know, ex­

cept in one field in Texas where the lower sone Is very sour 

and the upper sone is street. In that case, quarterly tests are 

required to show the presence of sulfide. 

Q Is it possible to Install, in connection with this 

type of equipment, some type of visual control which may be 

seen at a distance to determine from some distance which zone 

is being produced? 

A Yes, sir, an extension may be applied to this 

d 
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Q Which would — 

A Which could bo seen at some distance, 

Q Now, what teats can bs made to determine whether 

there is communication between the two producing zones with 

the use of this equipment? 

A Well, with the tool opened to the lower sand so that 

you have a straight through communication to the lower sand, 

straight through the tubing and the angular area, the perforation 

are plugged offfrom the angular area, and pressure can be applied 

to the angulars to see that you have no coxamunioation, no flow 

or circulation by this tool or by the packer and up hrough the 

tubing. 

Q Can the conventional pressure tests be made with the 

U3e of this tool? 

A Yes, sir, I think ao, 

Q. Can a pressure bomb be rum 

A With the rods out, of course. 

Q Can a pressure bomb be run in both aones? 

A It can be run as far down as this tool. 

Q. Now, can any test ba made by the zonic method to 

determine — 

A Yes, ^ i r , A test could be made by the zonic 

metlicd into the casing annulus, of course. 

Q Ity- use of that method, could the existence or non-

« Y 1 st .s>m\» ftf flnammLia T i Tna A a t a r m i nasi 9_ 

s 

DEARNLEY - MEIER a ASSOCIATES 
GENERAL LAW REPORTERS 

ALBUQUERQUE NEW MEXICO 
Phone CHope/ 3-669; 



145 

A It would present some evidence, of course. 

Q How, assuming, Mr. Davis, that a pressure different j 

did exist between the two separate horizons, would it then be 

necessary tc pressure up one sone or ths other in order to deters 

eoi&uuniiutiori by the m&tfcod you have prescribed? 

A Ko, sir, I don't thi*«k ao. 

Q How, ha* this tool been pressure tested? 

A Ye©, s i r . 

Q What were the results of your pressure test? 

-̂  Well, we pressure tested up to about five thousand 

pounds. 

4 i;ld you find any laaica^ at i;*at procure: 

A Nc, sir. 

Q In your opir*ljn, ia this type of wool feasible for 

achieving separation between two producing horizons? 

A Yes, sir, I think that ba&n borna out by its 

acceptance in the other states. 

H Now, you iieard, I believe, uhe testimony presented 

oy El Paso ia co;u*ectiOi* wit** tae oast the type installation 

they are proposing for dual completion of well* ia this area. 

What is the cost of -ihe installation such as you have here? 

A Gvcu- and above the aoet of ihe present installation, 

who aduiuion of thia equipment would entail expenditure of 

approximately $1,750. 

al 
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Q (3jr MP, Kellahin) Mr. Davis, were Exhibits 1 throuj 

6 prepared by you or tinder your direction and supervision? 

A Well, they vtere prepared by the engineering departau 

of our company. 

Q Exhibit 1, ia that a standard brochure used In 

connection with the s%le of this equipment? 

A Yes, sir. 

MR. KELLAHIN: At this time we would like tc offer 

In evidence Exhibits 1 through 7 inclusive. 

MR. PORTER t Aby objection to the admission of theai 

exhibits? They will be admitted. 

HH. KELIAHXNt That's a l l the questions I have. 

MR. POSTER: Any questions of Mr. Davis? 

KE. BUELL" I have one, Mr. Porter. 

MP.. PORTEP.i Mr. Buell. 

CR03J EXAMINATION 

BY: MR. BUELL: 

Q Mr. Davis, why does Kansas require seals? 

A Just as an administrative, I guess, assurance, that 

no one is going tc come out there and turn the tool to the 

other position without their permission, because ln order to 

do that, they alao require that you pay a |25.00 fee each time, 

Q In other words, anyone with normal strength &n<* a 

24 Inch wrench could turn it? 

* V^M a Jlt* _ _ _ _ _ _ _ _ _ _____ 

» 
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MS. BUELL: That 1* a l l . 

QUESTIONS BY MR. HIMKLB 

Q Davis, what other states beside Kansas and 

Oklahoma have authorized the use of this tool? 

A Louisiana has, and Texas has, arid — 

Q Has i t been used in those states? 

A Yea, s i r . 

Q Can you use this particular tool in connection with 

water flood projects? 

A You could, s i r , to selectively inject alternatively 

into two different zones. 

Q You couldn't use them in producing walla where you 

had two zones? 

A Yea, s i r to alternatively produce from those wells. 

* You wouldn't want to alternatively produce the 

water flood project, would you? 

A Depending on the circumstances, I thin*. 

v Do you know of any water flood projects where they 

have been ln use? 

A No, s i r , I don't. 

Mlt. IIINKEL That's a l l . 

HA. PORTER: Mr. flutter. 

QUESTIONS BY MR. MUTTER: 

Q Mr. Davis, did I understand you to say that with tlx. s 
. * 

mscaxieeion, trie pump is Ww* i>ex dvuve ~zii9 packer;—merely the tc 
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A The tool is sat above the packer and requires 

the pump to he 30t above the packer too, because it la not 

straight through because you couldn't run the pump through the 

rod* 

Q Do you pump the *e l l i f the pump is standing below 

the level of the packer? 

A You couldn't do i t , sir. 

Q I t is only possible to pump one zone at a time 

with this installation, ia it not, sir? 

A That's right, sir. 

Q How do you make your allowable then If you have 

a dual completion and two pools? 

A Well, for example, in October, in the month of 

October, those zones, where it j, a used there, each of the zones 

will produce it3 allowable within fifteen calendar days, so they 

switch i t the 15th of every month and produce the last half of 

the month from say the lower zone, and the first half of the 

next month from the lower zone, and switch it and produce the 

upper zone, 

Q wliat i f they have two marginal zones that just 

produce a little bit, each one produces one half the time? 

A Yes, air. 

Q Are you acquainted with the Cossolssion' s Rule A-502, 

Paragraph Roman Numeral I, Sub Paragraph A that requires the 
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the daily allowable? 

A Ho, sir, 2 am not. I aw not too familiar with the 

Commissions rules. 

Q You would have to exceed one hundred twenty-five 

per cent daily allowable to produce your top given allowable ln 

fifteen days, would you not? 

A That's right, sir. 

HR. NUTTER: Thank you. 

MR. PORTERs Anyone else have a question? The 

witness nay be excused. 

THE wTPHESSi Sir, if it please the Commission, 

may I add that this can only be used in wells that are cased 

with four and a half inch casing. 

MR. PORTER: Does anyone desire to question the 

witness about this last statement? The witness may be excused. 

(Witness excused.) 

MR. KSIXAHIK; That's all we have at this time. 

MR. PORTER: The Commission is going to recess the 

hearing until nine o'clock tomorrow morning, but I thought per* 

haps that In view of the fact that Mr. Morgan will not be here, 

I shall explain his absence, due to the fact that he has been 

so diligent during the last two years in attending the hearings. 

We regret that he will have to be away, but he has to attend 

a meeting in Salt Lake City, at which there will be present 
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concam- some land problems, and it is & meting that was set 

up sone *ime age, and he didn't have enough influence to get 

it changed. Governor Burroughs* haa assured me that he will be 

here in the morning at nine o'clock, although he is having a 

difficult; time attending the hearing too, because of the fact 

that the legislature id in session, we would like to start aa 

promptly aa we can in the aornlng, if he can get here at nine 

o'clock. We would like to start right off and wind up thia 

docket as soon aa we can. 

(Whereupon the hearing was recessed to 9:00 a.m., 

Thursday, February I j , 19ft*.) 
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nsmm 19, 1959 

9:00 a.m. 

(Whereupon, the documents were marked for Identification 

as Atlantic's Exhibits One through Six.) 

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

we will continue with Case 1596. Mr. Kellahin has asked the 

privilege of tasking a statement at this time. 

MR. KELLAHIN: I f the Commission please, I t was announced 

last night that we would present before the completion of the 

case the core. I was informed last night that the core of the zon4 

which is of interest in this case will be available but has not 

yet arrived and we would like to offer i t at a later date. 

MR. PORTER: Do you think you will have i t before the end 

of the day? 

MR. KELLAHIN: I imagine that we should. 

MR. PORTER: Thank you. Mr. Hinkle, are you ready to 

testify? 

MR. HINKLE: Yes, I assume that a l l the testimony will be 

put on that i s pertinent in this case. We would like to put on 

three witnesses for Atlantic In opposition to the application. I 

would like to have a l l three witnesses 3worn. 

MR. PORTER: Will the witnesses stand, please? 

(Witnesses sworn in.) 
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ROBERT AgATSTON { 

called aa a witness, having f i r s t been duly sworn, t e s t i f i e d as 

follows: 

UIRECT iSUMIHATIOM 

|BY MR. HINKLE: 

Q State your name, please? 

A Robert Agatston. 

Q 3y whom are you employed? 

A I am employed by the Atlantic Refining Company. 

Q In what capacity? 

A Diatrict; geologist at Durango, Colorado. 

Q How long have you been employed by Atlantic? 

A Almost eleven years. 

Q Are ̂ ou a graduate geologist? 

A I received my Bachelor of Science Degree at Ohio State 

University and my Master's and PHD at Colombia University. 

Q, In what years ? 

A Bachelor's i n '43, my Master's in '47, my PHD In '48 

to '52. 

W Have you practiced your profession since your graduation? 

A Yes, I have been with Atlantic since 1943. 

^ Ixi whas areas have you been with Atlantic? 

A I worked, i n Wyoming and Southern Montana, the Pour 

CoxTners area and West ?e:cas. 

Q ^ ynii rami l i a r wf hh j-.hf. d o w l f f onient I n t h e P o u r C o m e : 
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A I am. 

Q Have you made a study of the area in which the Horseshoe-

Gallup field is located? j 

A I have. j 
i 

Q, What does that study consist of? 

A Well, the study of electric logs and sonic logs and 

cores, as well as information from the adjacent areas. 

Q Have you ever testified before the Conservation Commission? 

A No, I haven't. 

MR. HINKLE: Are the qualifications of the witness 

acceptable? 

MR. PORTER: Yes, sir. 

Q (By Mr. Hinkle) I wish you would refer to Atlantic's 

Exhibit One and explain to the Commission what It IB and what It 

shows? 

i 
A This is a repetition of what you saw yesterday, i t ls aj 

pool map of the Horseshoe Canyon field. The wells just shown as a 
j 

dot are producing from the upper or A zone, the wells with a dot I 

and a circle are producing from the upper and lower, A and B zones^ 

the wells with a triangle are the—the wells with triangles are 

producing from the lower zone only. I want to stress that the 

information is accurate on our tract that we have. As far as othe£ 

people's wells, we got that information second hand and there may 

be a mistake here or there. I would like to stress that If you 
r 
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kstfp vuur enclosure, vuux' Exhibit One uut,~at alt times ;r I mink r 

you'll be better able to keep up with the description of the cross I 
j 

sections. I think this map also shows that the limits of the i 
i 

Horseshoe-Oallup field had not been defined to the northwest or i 
f 

to the southeast. Atlantic drilled a dry hole at the southwestern*! 

most side of the field and there is some question as to whether 

the limits of this field have been defined on the northeast side. 

I believe that's a l l I have to say. 

Q Will you refer to Atlantic's Exhibit Two and explain i t 

to the Commission? I 
i 
i 

A I don't have a large scale map of Exhibit Two because j 

it isn't too important to the case, but you have i t , it's a structure 

contour map of the Horseshoe-Gallup field drawn on top of this 

point shown on the cross sections. You will remember yesterday 

that E l Paso hung their cross sections on this line. This contour 

point is about thirty feet above that line. Now, the exhibit shoŵ , 

for the most part, regional dip to the east and northeast. Now, 

you will notice as you come to the southeast corner of your map, j 

the contours get closer and closer, and Mr. Speer referred yesterday 

to as much as a sixty-degree dip of the south end of the Horseshoef 
i 
! 

Gallup field. j 
i 

Now, I would again point out that the limits of this field 

had not been defined either to the northwest or the southeast. 

Some discussion was made of fracturing yesterday and to a large 

ext ent, there are things that we don't understand about fracturing ji 
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However, in an area whore there la sixty degrees- uf dip within 

less than one mile and the change has occurred from two or three 

degrees to sixty degrees and then flattens out again to a matter 

of two or three degrees, there has been a great amount of stress 

exerted on sandstone and shale bodies and i t is very conceivable 

that these bodies will fracture. 

I will point out something else, that In the Colorado 

Plateau area, of which the San Juan Basin ls considered a part, 

Shore are many of these steeply dipping fractures which we have 

sailed monoclines, and Doctor Kelley and many of the men at the 

diversity of Hew Mexico have suggested that these steeply dipping 

features go into falls at depths. Now, whether an actual fall 

;akes place opposite the A and B zones or upper and lower zones of 

;he Gallup, I do not know. I do know that this particular area 

has an excellent chance of being extremely fractured, so that If 

ihe field was continued to the southeast end, and It undoubtedly 

u l l l be, i t will cross this area of pronounced fractures, thus 

providing a means of communication between the lower sand and the 

upper sand. 

MR. HINKLE: If the Commission please, we have another 

exhibit, Exhibit Three, which is a longitudinal cross section 

<f the entire field or area and ia practically the same as El 

Jaso's Exhibit Number Five, I believe, which was Introduced yester­

day. We hadn't put up our large map on that, but you do have the 

exhibit before you. I don't know whether Mr. Agatston wants to 
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156 
refer to i t at this time or not. 

A This is one of the rare cases where geologists agree, 

and Mr. Speer1s and my cross sections are identical. The only 

thing I have to say is that the so-called—I want to reiterate 

that the so-called shale zone in between the upper and lower sands 

or A and B sanda, contains a great deal of sand included, that the 

shales are sandy, that there are sand stringers within the sandy 

shale and shaly sand and that i t i s not 3ixty feet of shale. 

Q (By Mr. Hlnkle) Mr, Agatston, will you refer to cross 

section B or B prime — 

A Yes, s i r . 

Q. —and f i r s t identify on Exhibit One where this cross 

section i s and then explain to the Commission what i t shows? 

A I f you will look on your small scale map, this ls a 

cross section which goes from the northeast end of the field. You 

will notice that as the line passes through there, there are l i t t l e 

arrows that shoot over from the line and cross section BB prime, 

i t Is the middle cross section that goes from northeast to south­

west and includes wells 25, 22, 12, 4, l6 and 28. The same cross 

section appeared ln the exhibits yesterday. Now, I think i t was 

called CC prime. I believe Exhibit Five, is that correct? 

Q Number Seven, I believe. 

A Number Seven i t i s , I believe. 

Q E l Paso's Number Seven. 

A And i f yon r>an J ntf sjjh. y^M wnii -]^ mff>r< trs t h a t E x h i b i t 
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Seven bocauso here lies the difference of opinion^- - As I mentioned 

before, this upper line Is our contour point. We tilted this j 

cross section to take into consideration the regional dip, and j 
j 

this point here is the top of the A Sand or the upper sand, and j 

both of these points are considered to he critical points ln that j 

they were deposited at the same time or nearly the same time. This 

yellow shaded area is the upper or A Sand and you will notice that 

as you go from the northeast to the southwest, even assuming that 

these correlations are Incorrect, that the sand content at the 

top of the A zone increases as you go to the southwest, until 

finally when you have reached Well Number 28, there is at least 

one hundred feet of predominantly sandy section. There are sandy 

shale stringers in here, but the predominance of the section is 

sandstone. 

Now, you will also notice that in the lower zone or B 

Sand, the sand, as you go from northeast to southwest, picks up 

from the section at the top, so that in this direction, the top 

porosity rises a l l the time as you go to the southwest so that as 

you reach Well Number 16, and that appears on E l Paso's map, the 

top of the lower sand, and this is the exact same correlation as 

El Paso's, this point is now a matter of 10, 20, 30, 40, almost 50 

feet above this correlating point, whereas when we started, i t was 

only a matter of 20 feet to the top of the sand. In other words, 

to this point, a l l you see on their cross section Is that when you 

pinch this sand out, It is pinched out upward, i t is not pinched 
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out level with a correlated bed. You will see that as you go in 

this direction, the sane rises a l l the time in the section. 

Now, the difference of opinion lies in our correlation froi 

Well Number l6 to Well Number 28. We had said, and we do this 

conservatively, that where this sandy section—and i t is not as 

good as this section up here—comes in, this correlates with the 

lower part of Well Number 16, B Sand, and is i t not unreasonable to 

assume that i f a sand in going across a field, crosses from 20 

feet above the sandy—I now speak of the Juana Lopez—to almost 

50 feet above, that for another 80 acres we cannot be permitted 

to carry the correlation up another 10 feet, because that's 

exactly what's been happening as you go across the field. 

Now, at a later date, at a later part in this presentation, 

I will show what I think of the conditions and deposition, but 

let's Just accept thi3 for the moment. New, we have a log that 

we have --

Q, Mr. Agatston, let me interrupt you just a minute. 

A Yes, sir. 

Q, What is the interval between the upper and lower zones 

Ln Well 16 as shown on your exhibit? 

A The interval between the upper and lower zones? 

Q How many feet? 

A That's a matter of 6, 10, 20, 30, 37 feet. 

Q Then it has risen from—what is the interval on the 

a Yt taenia r*1 <yh» 0 

i 

i 
i 
j 
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A This is about 100 feet, 

Q Prom there to 20 feet? 

A To 37 feet. 

Q To 37 feet? 

A That's correct. We have Well Number 30 here that I ' l l 

pass out to you. We have called i t Exhibit Number Seven, because 

i t has two positions in the agenda, but I would appreciate i f 

you would let them have this log Number 30, And now i f you w i l l 

look at the middle scale on this log, which is marked, this Well 

Number 30 is a half mile to the northwest of Well Number 28. Now, 

I would like you to take this log, I f you would, and where i t says 

upper zone, i f you would place that line, upper zone, against the 

mark, upper zone, in Number 28, and correlate down --

Q Mr. Agatston, we have a larger scale, i f you would care 

to compare i t on the board there. 

A A l l right. You w i l l see that the porosity which I have 

colored ln red ties in very closely with this porosity which is 

shown on 28 and that in effect, the porosity in 30 was built down 

s t i l l further in this section by as much as, oh, twelve to fourteen 

feet, Now, I f you w i l l move this log over to Well Number 16 and 

put I t on your base line of the cross section, of both cross 

sections, you w i l l see that the porosity colored in red is opposite 

the porosity shown in Well Number l6, which we have a l l identified 

as the upper part of the B or lower zone. 

So w** nm1 r»fĉ 1t-.ĥ -fc r\y\ t h l P c r ^ 8 s ^ n t l nr»j t h a t t h f t pnY*ns1l V 
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-10*- j p r.nnfrl rflV>"« fr*nm W A I I - , ir\ U n e wi th l 6 to A l l f i©-~ 

to wells In line with 20, 30, 29 and 28. Now, 29 has the same 

porosity, and we can leave you an exhibit of 29* I will put i t up j 

here at a later time. Now, this is not the—I beg your pardon— j 
j 

cannot possibly rest on one direction of cross section, so we'll j 

go to CC prime, the next exhibit. What exhibit is that? 
t 

Q Exhibit Number Five. j 
j 

A Exhibit Number Five. I will not dwell on this long j 
i 

because I feel that our greatest knowledge is in the area of our j 
i 

acreage and we are trying to prove connection in that particular j 
I 

area. However, this is a cross section similar to one that E l Paso] 
! 

showed yesterday, and you see that as you go from the northeast—thjis 
i 

is cross section CC prime—it begins in El Paso's Number 11 Well 

and cuts across the field southwestward so that the last well on 
i 

the cross section iB Petro-Atlas Horseshoe Canyon A-l, I think It j 
j 

i s , E-l right there. Now, you will see again in the upper zone j 
! 

whereas we start with forty feet of predominantly sand and continuej 

across the field to the southwest, by the time we hit the Petro- j 

Atlas E - l , we now have approximately 85 feet of predominantly sand-l 

stone section in the upper zone, and here there is a suggestion on 

the log of porosity. In fact, Petro-Atlas perforated that section. 

Q I refer you now to Atlantic's Exhibit Number Six. j 
1 

A This is very important and I hope I won't lose you here.j 
1 

This is a dogleg cross section. I f you will refer tc your map, i f j 

you will refer to your index map, this is a rather unorthodox methc|d D E A R N L E Y - M E I E R & A S S O C I A T E S 
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I6l 
of drawing a cross section, section DD prime starts at the D prime 

end, Well Number 1-5 in Section 32 and proceeds i n the northwest 

direction to Well Number 19; i n other.words, Well Number 15, l 6 , 

17 and 19. 

Now, let's just for the moment forget the dogleg, we'll 

just talk about moving up straight northwest. Now, here I have 

Well Number l6 that we have identified and a l l of us agree that 

this i3 the upper part of the lower sand or B Sand. Nov/, we have 

shown that as we move at least i n an eastward direction In th e i r 

cross sections,, the sand rises h ^ i e r In the section, and i f you 

remember, I pointed out that i n Well Number 16, we were as much as 

50 feet now above a correlating horizon, the cenosity of the Juana 

Lopez. And now, as we move to Well Number 15, we are 60 feet highe 

now, the sand has risen s t i l l higher. 

Now, i f you w i l l take your Log Number 30 again, that small 

log that I placed on your desks, you can put the upper 3and opposit 

Well Number 15, and you'll find that the thickness between the uppe 

zone and the Juana Lopez is almost Identical and that the porosity 

In Well Number 30 occurs opposite porosity i n the upper part of 

the B zone i n Well Number 15. 

And I am speaking—this i s Well Number 3 0 — I am speaking 

of the shaded i n red area, the porosity at the base of the upper 

sand or A zone, so apparently through a carrier horizon, despite 

the fact that i t i s spinning, we have connected the two zones 

together. Now. we have carried this cross section back to the 

• 

I* 

& 

C 

DEARNLEY - MEIER & ASSOCIATES 
GENERAL LAW REPORTERS 

ALBUQUERQUE NEW MEX.CO 
Phone CHope) 3-669! 



• tiurUieasl lu show that we are again uum.ee t ing tu the middle uf [ 
i I 
the field and you see that this is almost an elementary procedure, i 

| 

Here is a well on that line, Number 19, as we go back to the north-j 

east, we pick up the center of the best development in the B or I 

lower zone and then as we continue to the northeast, we lost sand j 
t 

off the top. 
i 

Now, I would like to explain this cross section and what | 
is shown and why i t is a good direction. We are so used to seeing ! 

i 

cross sections go in a straight line up the center of the field | 

or at right angles to that line that we assume that sand trends 
i 

follow that line, and in this case they do not exactly follow that ' 

line. Now, I think that we will a l l agree that taking the Well 

Number 11 here — 

Q You are referring to Atlantic's Exhibit Number One now? 

A I am referring to Atlantic's Exhibit Number One, Well 

Number 11, which is Mr. Bolack's, and El Paso's Number Eight and 

Atlantic's 16, that's this well, and El Paso's Well in Section 23, 

that a l l of these logs, they show a similar characteristic in the i 

lower sand, or the upper part of the lower sand. Now, If this werO 

a straight line of deposition following the drilling program, we 

would not start in the northeast of the southwest—or rather the 

southwest of the southeast quarter of a section and end up in the 

northeast of the southeast quarter of a section. The fact is thatj 

the deposition pattern of this particular sand has faded off, as 

It were, to the east so that in going in this direction, and i t i 
l 
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- 1 ^ - dotsn<t really make a^lot of difference whether-you-

or 80 acres, or skip so much, this change is very, very subtle. 

However, by going in a northwest southeast direction, you come 

closer and closer to this line of depositional pattern, thus when 

you go back to this cross section — 

Q What cross section are you referring to, Mr. Agatston? 

A DD prime, whieh is Exhibit Six, and we are moving from 

19 to 15, from 19 to 15, we are crossing a depositional phase and 
I 

we are very gradually, as It were, five acres, by five acres, [ 
i 

following the changes that are taking place In the lower sand. Th^t 

is why as we move northwest southeast, we can catch the subtle j 

rise of this lower sand, the upper part of the lower sand, until 

finally i t is correlative with the lower part of the upper sand 

as seen In Wells Number 28, 29 and 30. 

Now, there is another point, no matter what your opinion 

is as to the connection out here, I do not bring that up at this 

point, I merely point out that the rising in this respect and the 

critical point of connection is out here because this is where 

al l the sand was deposited, where the predominance of sand was 

deposited, and I f you want to carry that further, you may look at 

El Paso's isopach map of the lower sand, which is the first 

illustration in their book, you will find that at the southeast 

end of the field, that is a very narrow band compared with the 

north end of the field. In other words, the sand trend starts 

here and widens, fortunately, as you go to the northwest, because 
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J.L-

If It didn't widen, we WOUid have only the equlvelent of 2bX)-acre 

locations, or El Paso some 3^0-acre locations, whereas now the 

width of this well up here is 200 acres, a total of 200 acres, so 

there's more sand being deposited out here than there is down here 

and the reason for that i s , I think, as my interpretation, that 

we're coming nearer the source. 

Now, I would like to discuss Well Number 28 before I go 

into what I think is the depositional history out here. Now, we 

took a core analysis of Well Number 29, which is — 

Q Is that identified as an exhibit? 
i 

A I am going to discuss I t as seen on the cross section. I 

We have cored 29 and the engineers will discuss the core analysis 

of this well In separate testimony, but on 28, we almost cored the 

whole thing. I have here a sample log which is merely a proof of 

the characteristics that this electric log shows and a visual core 

description of this well by the geologist in the field. Now, he 
j 

has logged, i f you will look at your cross section BB prime, you j 

can follow the depths, he's logged sandstone, he's logged sand­

stone from 56 to 60, that Is, 1156 to 60, he's logged from 

approximately 56£- to 60, 60 to 63_-, shale, sandy with sandstone 

lamina. He's then logged from 63 to 74, 10.5 feet of sandstone. 

He's logged from 1174 to 83, another 9i feet of sandstone. He's 

then logged from 83 to 89 or 90, sandstone with 40 per cent shale 

lamina. He's logged from&5 to 1205, sandstone and shale 50/50, or 

shaly sand. . 
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157 Nuw then, we skip an Interval there -Ci -21~ahich_ — 
i 

we dia not cere, but notice in the characteristics of this curve j 
j 

that sand is indicative or going to the left on this side and to 
i 

the right on that side and i t shows a sandy section. In effect, 
i 
i 

when we recorded samples of this interval, we picked up about 50 | 

per cent sand and 50 per cent shale. Some of i t , of course, may bej 
i 

due to the fact that in the initial microscopic description of the I 
! 
i 

first five feet show the fact that they did bring their hole up j 

here with the sandstone cavings and cleaned It up, but nevertheless;, 

the resistivity characteristic of this log shows that section is 

more sandy than the section that we have identified as 50 per cent j 

sand and 50 per cent sandy shale. j 

Now, I would like to give you my version or my interpretation 

of what happened out here in terms of depositional history. Ve 

will request that this back be set up and I ' l l draw i t for you j 

rather roughly as I go along. I would like to take a few minutes , 

to discuss or point out differences of opinion from the very start! 

between Sl Paso's Interpretation of what the depositional histories 

were in that area and mine. I must, to start with, question a few 

statements — 

MR. HINKLE: Excuse me. I f the Commission please, we would 

like to identify this paper that's being drawn as Atlantic's 

Exhibit Number Seven so that we — j 

A It won't be very pretty, but if you want me to — 

MR. HINKLE: Let's call I t Seven-A. 
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167 A"—Now, the first — 

Q (By Mr. Hinkle) Your exhibit numbers go beyond seven? 

A The last number—seven is the last. 

(Whereupon, the document was marked as Atlantic's Exhibit 

Number Seven-A for identification.) 

A Yesterday we discussed the idea of whether different 

depositional environments meant different reservoirs and I thought 

we hacked at it pretty well in the morning, but in the afternoon 

El Paso reiterated the statement that different depositional 

environments meant different reservoirs. Now, that doesn't seem 

to hold up under analysis of other oil fields because I have seen 

many cases where sandstones and limestones went a hundred feet in 

the same reservoirs, both producing oil, and certainly limestone 

and sandstone represent different depositional environments. In 

fact, the Old Lost Soldier Field in Wyoming produces from the 

Gerasic, the Cretaceous, the Pennsylvanian, the Permian, the 

Mississippian, the Cambrean and the Precambrean. Well, there was , 

communication there at one time along fracs and changes out there, \ 

but certainly they represent different depositional environments arid 

yet they are a l l producing exactly the same oil and the oil j 

analyzed from the Cretaceous is exactly the same as the oil analyzed 

from the Precambrean so that really doesn't hold up because oil [ 

will go where it is able and if there is a porous medium or a j 
i 

fracturing area, i t will move up into the porosity, and we wouldn'̂  

be producing oil in this country JX-it would a l l stay in the shale t 
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eg the beds only, so that really aoenr^r noia 

How, let's discuss whether this is a channel sand or not. 

El Paso alluded to submarine oanyons and they also made reference 

to long shore currents. These are currents which traval parallel 

to the shore line. Now, x want to clear tiils up on the auoaarine j 

canyons, we submit that submarine oanyons a?e followed also at 
i ! r 

right angles and parallel our present-day shore lines,, that Is, 
i 

off the Atlantic coast and off the Pacific Coast, and these sub- j 
i 
I 

marine canyons are in the order of hundreds of feet, thousands of | 
l 

feet deep, and m are here talking about a i»Q-feet channel. These i 
i 

submarine canyons do not occur ea what we call the Continental { 
! 
i 

Shelf* the Continental Shelf Is a gently sloping sea floor coming j 
out frota the Continent and It reaches a point where i t suddenly ! 

j 

breaks off in a sharp drop toward the Continental slope and fiaalljr 

into tlie basin dip. 

As far as I can tell* these sands were deposited under a 

very gently sloping ocean floor which I consider due to the 

proximity of the land in the Continental Shelf, and an examination 

of our submarine cancans reveals that they are found not on the 

Continental Shelf, but that they are found in the ocean depths 

along the Continental Slope, ao X wouldn't compere our present-day 

submarine canyons to anything that happened in Sellup time. 

The aeooad thing, la a rule, at least in the channel sands 

that I haw seen, cross bedding as a common factor. This is a 

particular type of bedding that is similar to individual thin 
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163 
beds fanning out from a central point almost l i k e a fan. I t i s 

like a fan In effect. 

Now, we have examined more than f i f t e e n cores of the uppei 

and lower sands since we cored, we have cored over 50 per cent of 

our wells i n the ^--section block, and we find that cross bedding 

is a very minor factor Indeed. In face, we have found that i t 

forms a small percentage of the t o t a l sand thickness so that in 

addition, we have found cross bedding in the upper and the lower 

part, which would indicate that the upper and lower sands have 

similar characteristics. 

I also point out that the lithologic characteristics of th 

upper and lo-wer sands were porous and very much alike; where they 

are t i g h t , they are les3 porous, less permeable, they are very much 

alike. Channel sand, as I lenow i t , occurs at right angles to the 

shore, they do not occur parallel to the shore. I vrould l i k e to 

quote a few examples with which you may or may not he familiar 

with. The Old Fiddler Creek Field i s In Wyoming and there are 

channel sands. They occur at right angles to the shore and they 

are extremely cross bedded i n nature. The Jewel's Peak Basin 

clay i s based upon a search for channel sands. These are sands 

that occur at right angles to the land that occurred farther to the 

east, so I fi n d no evidence out here to Indicate these are channel 

sands. 

Now, let's take long shore currents. According to what I 

know, and I admit that we do not imow everything about how sands 

DEARNLEY - MEIER & ASSOCIATES 
GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW Mtx:CO 
Phone CHope/ 3-6691 



are deposited In the ocean, we are attempting 

large scale projects going on now supported by the oil companies j 
i 

so that we can try and understand how present-day deposition occurs; 

so that we can take present-date deposition and compare with the 
i 
i 

sections such as the Gallup. As far as I know, long shore eurrentsj 

do not cut channels, they distribute sands, they distribute blanketj 

sands along the shore, and furthermore, going back to submarine I 

concepts, the submarine concept doesn't find anything, i t is Just ! 
i 

wiped clean down there. ! 

So I , on the basis of this, I say let's look at another 

interpretation. Suppose that the lower sand was not a channel 
j 

sand. Let's suppose now that it is a sand bar and we will operate! 

on that theory. Here is the southwest, here is the northeast. 

Now, this is the ocean floor. That's too steep, it's a very gently 

dipping feature. Assume that's only a matter of a degree, and 

this represents a time line. This is the Juana Lopez cenosity — \. 

Q (By Mr. Hinkle) Is the Juana Lopez a definite marker ! 

in this area? 

A Yes, it's either a very limy shale or a limy limestone,; 

We have found an abundance of fossils of clams, clam-type fossils, 

in the Juana Lopez cores, it's a very fosslliferous limy shale or ; 

shaly lime. Now, that's found a l l over the San Juan Basin. Now, ! 

i 
we have that deposited and that represents the ocean floor. j 

Now, let's go to the northeast end of the field. Now, I 

can't show you that, but we are going to divide this up, say 20 oi 
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30 feet at a time. 

MR. FISCHER: Could you draw that line a littl e heavier, j 

please? 

A Oh, yes sir. Can you see that now? • 
i 

MR. FISCHER: Yes, thank you. j 

A Now, we're in the northeast end of the field and we are ! 
i 
t 

at the center of the field. Coming from northeast to southwest, ! 

let's Just look at the first twenty feet that were deposited and j 

It's sand. And over here on this side, less permeable—I am not j 

going to get into that fight—and this is permeable, and then less! 

permeable. 

Now, let's take the next twenty feet or so. We are now 

moving more toward the center of the field. Here is the second 

sand body deposited. Now, why is this sand moving in this 
i 

i 

direction? It is moving in this direction beoause the sea is \ 
\ 

moving in this direction. Only sand bars are deposited at a certain 

distance offshore at a certain depth because waves exert a certain 

effect on the distribution of sands. I f the sea moves In, this 

point becomes too deep for adjusting of sand and the adjustment 

moves to a depth, a shallower depth, which is a depth which was 

the equivalent of one, where this layed at one time, so the sand \ 

has moved up. 

Now, that is actually what is shown on the cross section 

to the northeast. You have a sand developed, but as you go up 

in the section, the upper part of the sand is not there and the D E A R N L E Y - M E I E R & A S S O C I A T E S 
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SIT buildup occurs as you go to the southwest,- ana any-

center of the field produces the Biost oil and has the most sand? 

Because i t is in a fortunate position, it is on the updip side of 

the first depositional circle and i t Is on the downdip side of the ; 

second depositional circle, so one overlaps the other. However, 

as you continue to go to the southwest, the amount of shale between; 

the Juana Lopez cenosity and the B, or lower sand, as we have 

identified i t , becomes thicker. 

Now, let's carry i t a little farther. The sea moves in 
i 

some more and we get something like this. That's Well Number 16 

right here. Again the thickness of the shale has increased until 

finally It's 50 feet from the top of this sand to the Juana Lopez. ' 

Now, we have carried i t farther. We say that there is an additional 

depositional circle right there and that i f you go farther, say to \ 

Well Number 30, you get an additional porosity on the top. Now, j 

let's draw, let's connect a l l the points on the cross section to 

i 

even i t off and we come out with a sand body the exact shape of \ 

the one that Mr. Speer showed on his cross section. This is not a ! 

channel sand, a channel sand looks like that. This thing is a j 

flattened "S" going up in this direction. All the channel sands j 
j 

I have seen pinch out on the flanges unless the channel is swaying! 
i 

and i f tha channel Is swaying, i t really doesn't make a heck of a \ 

lot of difference because i t s t i l l brings the upper part of the 

lower and the lower part of the upper sand as you go to the south -

west. That is not the shape, however, of channel sand now. 
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We will cuiiliuue wXUi tUe mstui'v. We have reached this—r— 
i 

point right here. How, at that particular time, i f the aand 

stayed right where i t was or very close, or very close to i t and 

not a heck of a lot of i t , not as much sand coming Into this area j 
i 

as there was in earlier times, and so that at this point you get 

a lot of sand laminated with shales and sandy shales and they are 

not continuous, but they may connect vertically. You always must 

look at this thing dlmensionally and a core is only a two-dimensional 
i 
( 

picture. You cannot assume when you see a three-foot shale in a j 
j 

core that i t goes for 60 miles or even 50 miles or even a half a 

mile, so that at this particular time there is a certain amount 

of sand being deposited in there. Some of the distribution may 

have been porous and some of them were less porous and that went 

on to this point. 

And then your supply was increased again by probably an 

uplift, but this uplift did not have the same effect of moving 

this sand forward or backward because i t wasn't sufficient, so 

that you had more of a blanket type of sand deposited throughout tjie 

entire area. 

Now, some of this sand down here infiltrated a l l over the 

area. In some places i t had a lit t l e more argillaceous content \ 

than others, but I stress that this was at a time in which not as ' 
i 
i 

much sand was going Into the area. But at the close of the Gallupj 

interval here, more sand moved into the area and was deposited all! 

over a very, very wide area. 
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Now, there la no reason to believe that these were not -

porous elements in this upper sand, were not sand bars, too, just 

because they are not aa well defined as the lower one. That doe an'ft 
i 

mean that the adjustment was not as good. There was better 1 

adjustment ln the lower time of definite alinements of sands than j 
there was an upper time. However, we have taken a gross interval j 

i 

and there is nothing to say that i f we break this down, we wouldn't, 
i 

get a better alinement than we are getting now. However, the ! 
i 

porous trend of this upper sand s t i l l followed definite lines, so I 
i 
i 

I suggest here as another Interpretation that the lower sand is a j 
i 
i 

sandbar type of deposit and furthermore, was what we call a trans-

gresslve sand because It transgressed on the land, that the upper 

sand was deposited in a very similar manner by the same sand [ 

streams, probably, in this interpretation of the lower sand, and ! 

that these two were adjusted by waves into alinements that were j 

sandbars also. j 
s 
i 

So what I am trying to get at is to break down the argument( 
i 

that these types of deposits are different. They aren't different! 

I 
in this interpretation, they are the same. j 

Q (By Mr. Hinkle) Now, Mr. Agatston, will you refer back; 

to cross section BB prime, Exhibit Four, and compare the well 

logs with the visual core analysis? 

A Well, I have compared the sand as evidenced — 

0, Yes. 

A —by the lithology. We have alluded to this before, 
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24. referred to XU, and we'll give you 29 as "an emTi^"tnw.~ie that 

right? 

Q Yes, that's right. 

A This Is 28. 

Q, This will be Exhibit Seven-B. 

(Whereupon, the document was marked as Atlantic's Exhibit 

Number Seven-B for identification.) 

MR. PORTER: Mr, Hinkle, how are you identifying this? 

MR. HINKLE: As Seven-B. We have one as Number 30, the j 
i 

electrical log on Well Number 30. 
i 

MR. PORTER: Is Seven? j 
i 

MR. HINKLE: Is Seven, and this will be Seven-B because j 
! 

he identified the drawing up here as Seven-A. I 

i 
A I don't imagine you can see this too well, but these are| 

t 

three logs that I had 3poken of, 28, 29 and 30, going in a north- j 
I 

west direction. And you notice in 30, there is a — j 

Q (By Mr. Hlnkle) You are referring to what log, what \ 
! 
i 

well number? j 

A Number 30, Well Number 30, which is the northwesternmostj 
i 

well. We have a fairly porous section here of about 16 feet. I t I 
i 

appears down lower in the section than on Log Number 29 immediately 

to the southwest where you have approximately 14 feet, 12 feet of 

porous section, which compares with this Log 29. Additionally 

to the southwest, there's approximately 6 feet—I am best trying tc 

show how this is shaping farther and farther down the section. No*A 
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remember the line uf deposition IB tills way, that-If we 1 
1175 

ln this way — 

Q you are referring to Exhibit Number One? 

A Exhibit One. The line of deposition ls in this 

direction. As we go this way, we hit 30; we go a litt l e farther, 

we hit 29; we go a l i t t l e farther, we hit 28, and so that as you 

go In that direction, the sand should rise in this section. That's 

what i t does. I t goes up, the porosity gets higher and higher 

as you go from northwest to southeast. Now, we showed the same 

thing in this cross section here. We went from 15 to 16 to 17 to 3j8 

and 19. That is—do you want me to give you the number on that? 

Q, Yes, sir. I 

A That's Exhibit Six. 11, 15* 16 to 17 to 19, the sand j 
I 

grows in the section and i t did i t because the line Is this way. 
i 

We hit 19* we hit 18, we hit 17 and we hit 16 and we hit 15, and 

I 
each time we went ln that direction, the sand went up in the secticfn, 

! 
I 

which Is what Its been doing a l i across this field. 
Now, on this log, one more thing on the sand content of j 

I 
the section. Between here and here, Well Number 30, this ls a I 

I 

sonic log, it's a different type of log than an electric log, it's 

a log based on transmissions of sound through beds. This is shale 

and this is shaly. I should say that there Is also sand In here 

because If this Is basically shale and so ls this, this is porosity, 

this Is not as porous, i f these beds were shaly in here, they would 

kick back to this point, but they don't kick back, they stay out 
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! 
j 

—tf©-. itere imu sniSj on a sonic log, i s a cnaractellable 01 a very BalluV ; 

section, so that you have sand over an interval of almost 100 feet 4 

predominantly sand, an interval of more — ! 

Q What log were you referring to at that time? I 

A Log Number 30, or I can—that will be the same thing, j 

I am referring to Log Number 29, which In the exhibit i t shows j 
I 

exactly the same thing. i 
; 

Q Do you have any recommendation to make to the Coramissioiji 

as to whether they should treat Zones A and B, or the upper and 
! I 
' I 

lower zones, as we have referred to them, as one reservoir or 

separate reservoir? 

A I have attempted to show that the upper part of the 

lower sand connects with the lower part of the upper sand in the 

southwestern portion of the field, that the sand deposition betweerji 

the upper part of the lower sand and the upper sand are continuous, 

Q Were Exhibits One through Six inclusive prepared by you: 

or under your direction? 

A That's correct. 

MR. HINKLE: We would like to offer in evidence Exhibits i 
i 

Ont to Six inclusive, also Seven-A and Seven-B and Seven. 
i 

MR. PORTER: Is there objection to the admission of 
i 
i 

Atlantic's exhibits? i 
I 

They will be received into the record. 

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

MR. PORTER: Any questions? 
D E A R N L E Y - M E I E R & A s s o c A T E S j 

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 I Phone CHopei 3-6691 ] 



M r # Fisener? 

MR. WOODWARD: John Woodward representing E l Paso Natural j 
i 

Gas Products. j 
j 

MR. PORTER: Mr. Woodward? j 

CROSS EXAMINATION i 

BY MR. WOODWARD: ' I 

Q Mr. Agatston, I would like, i f I can, to explore the | 
i 

areas of agreement so we can find out any differences of inter- j 
; 
j 

pretation with respect to the question of separation or continuityj 

of what we have designated as Sand A and Sand B. Have you made j 

a longitudinal cross section of this field? j 

A Yes sir, we have called that Exhibit Number Three and j 

we referred to i t . That is similar to yours. 
i 

Q Has that been introduced in evidence? j 

A Yes, we just didn't want to refute yours. 

Q, That exhibit essentially agreed with E l Paso's Exhibit • 

Number Five,being their AA prime cross section? j 

A In terms of correlation, yes. 

Q Have you had occasion to examine cores taken from wells: 

penetrating both Sands A and B? 
i 

A That's correct. ! 

Q Have you made a lithologlcal examination of those cores? 

A Right. j 
! 
[ 

Q Do you, in general, agree with Mr. Speer in the lithology 

of Sands A and B? [ 
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a—well, I didn't near any detailed 'description on what ~ 

he considered Sands A and B. I t was referred to as sandstone, 

coarser in some places than i n others and also finer in other 

places with some sandy shale and shale intervals. To that point, 

I agree. There are additional things or characteristics that might! 

be mentioned. ! 

Q Do you recall Mr. Speer's testimony that the upper 

sand, or Sand A, was a less clean sand than the lower sand and 

contained a number of s i l t s and shaly stringers throughout the 

interval designated as Sand A? 

A I recall his testimony. 

Q And that Sand B was a more uniform sand, again ranging ! 

from medium to coarse and much less interbedding or lensing of 

s i l t s and shale stringers? j 

A Right, I remember that testimony. | 
j 

Q Mr. Agatston, do you concede the impossibility that a j 

offshore current running parallel to the shore line may have gouged̂  

I 
out a shallow trough or channel? j 

I 
A I do not. I 

j 

Q You do not concede that that is possible under any ! 

circumstances? 

A I know of no cases or fields producing right now where 

positively the deposition accumulation of sands are due to long 

shore currents. Frankly, I don't understand f u l l y , and neither 

does Mr. Speer or any other geologist, the f u l l effects of long j 
i 
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shore currents-.—It Is a .term that geologists conveniently used 

or placed into use because he wishes to deposit something parallel 

to a shore. 

Q, Of course, you recognize the sands of a long Bhore 

current as a geologist for scouring out a channel or trough? 

A No. 

Q You don't? 

A No. 

Q Mr. Agatston, do you recognize Mr. Robert R. Shrock, 

Professor of Geology at Hassaehussets Institute of Technology, as 

the recognized authority in the field of geology? 

A He's a very, very well know geologist. 

Q You recognize him as an authority in that field? 

A I realize you are now going to read from Shrock's 

textbook, but that textbook was written when, sir? 

Q Mr. Shrock's textbook was written in 1948, some ten 

years ago. He discusses geology features, however, that had been 

laid down for several million years before. 

A Yes, but he didn't start studying i t several million 

years ago. 
i 

Q I doubt that that would have anything to do with his 

qualifications. 

A You would have a hard time finding an expert to accept 
i 

his qualifications. 

0. Mr. Agatston, I will ask you to read from Section 132 
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-30-.— from this text to this point.—You may read the-

i f you oesire. j 

A Where do you want me to begin? 

Q Begin at the beginning. Will you read that aloud? j 
i 

A "Erosional features-Scour and P i l l channels, potholes, j 

et cetera. Under certain local conditions the erosive power of j 

streams and water currents becomes great enough so that shallow j 

depressions are scoured out of the loose, unconsolidated bottom j 
i 

sediments or out of the solid rock over which the water is flowing.! 

Some excavations so produced are asymmetrical pits and troughs. j 

Usually they have the upstream slope much steeper than the down- j 

stream and are disposed transverse to the general current 

direction." 

May I allude as I @p along? 

Q You may. j 
i 

A He has just said that the sands are deposited transversej 
i 

to the current direction. As I understand i t , that means at right j 

angles to the current direction, is that correct? \ 

Q It may be. Continue. 

A All right. "When the current ceases excavating and I 

start3 depositing sediment, the Repression is backfilled, often ! 
i 

with more coarsely textured material than that in the substratum. 
! 
t 

As the current sweeps detritus along the bottom, some is washed I 
i I 

into the depression, the coarser grains rolling down the steep | 
i 
i 

slope as the deposit advances across the excavation"—still j 
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tran8verse—"and the filling thus made is an asymmetrical lens of 

cross-laminated detritus fairly flat along Its upper boundary and 

rounded along Its lower contaet with the substratum." 

Q All right. 

A I don't see what he's saying there that's any different. 

Q. Beginning right here, Mr. Agatston, will you continue 
i 

to read in the same section? 

A "Strong bottom currents may scour out linear troughs 

of more or less symmetrical cross section trending in the same 

direction as the flow, Twenhofel, 1932, mentions such channels 

in certain formations on Anticosti island and states that 'the 

channel fillings In some instances resemble casts of logs.'" I'm j 
j 

sorry I couldn't be there, "Grabau described and illustrated a j 

broad, shallow channel eroded Into the Silurian Manllus limestone 

of New York and then backfilled with Devonian clastics and later j 

Onondage limestone. In other places the Onondage rests directly j 

In the Irregular surface of the Manllus with a clean contaot. Many 
f 

years ago Williams, 1881, described sandfilled channels in the 
i 
1 

upper Devonian Portage shales of New York and ascribed them to j 

icebergs dragging across the soft muddy bottom." j 
I 

Q, Thank you. Would you reconsider your statement that j 
i 

you now have no instance in which geological agents have cut trougha 

or channels of some sort? 

A Well, let me put i t this way: Geology is a progressing 

science. The men that started out and formed the backbone of our 
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I 

thinking and they did a very wonderful Job end we have carried— 4-— 

their thinking forward. I t doesn't mean to say that i f a man 

back in 1920 maintained that a certain condition exists, It exists I 

today because I f we were to go on that assumption, there is no 

science or no profession that would move forward. The oil companies 

have felt that we know little enough about depositional conditions j 

to support by hundreds of thousands of dollars a study of the \ 

Gulf Coast. They are finding things out there now that people 

didn't know of before, so that i f a man has said something and I 

do not agree with him, he's an experienced professor at a university 

and has a reputation and he is a better man than I am, that doesn'tj 

mean he's right and I'm wrong. This, in summary, is the differences! 

In what I have said and what Kr. Speer has said and the other 

authorities that he cites. 

Q, That i t is possible to have an offshore channel or 

trough? 

A My experience in the case of channel oil fields in the : 

Rocky Mountains has been that they occur at right angles to a shored 

and that there are sediments within them and there are highly 

cross bedded characteristics which I do not see here. 

Q It would then appear that we have reached the limit of \ 

our area of agreement. Now, at the outset, Mr. Agatston, you 

testified that there was a steep dip at the northeast end — 

A Southeast end. I 
i 

Q —southeast end of Sand B, Would you show where that 
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dip oo euro? — 
| 

A On Exhibit Two, i t occurs south of the El Paso Williams i 
i 

producing well as the so-called hogback that goes around a large 1 

portion of the San Juan Basin. 

Q Will you point i t out? 

A Approximately in here. Here Is the contour map of thatj 

well, this Is the hogback as the contours gat closer. 

MR. HINKLE: What exhibit are you referring to? 

A Exhibit Number Two. 

Q (By Mr. Woodward) Now, on what information do you 

predicate your opinion as to the existence of this dip or break? 

A Surface evidence. 

Q Now, do you have any — 

A I might say subsurface evidence, too, because the wells 

on the northwest side of the hogback reach the Oallup at depths 

shallower than two thousand feet, whereas you w i l l notice on the 

other side, they reach the Gallup at four thousand feet, some two j 

thousand feet of difference. 

Q Do you have any direct evidence of fracturing either 

at the hinge i n this hogback or any other position of the field? 

A The San Juan Basin is just completely covered with 

fractures and in the case of the hogback further in the surface I 
i 

outcrop, you w i l l find that the Mesa Verde sandstone I B extremely 

fractured. ' 

Q Confine your testimony to the area outlined in red and 
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green lu Bl Paso's Exhibit Number ~One". Within ̂ thaT area, have 'you!" 

Been any cores that Indicate a general fracturing condition? 

A No, I agree with B i l l on that. I mean, Bill's idea i s , 

as you get away fromthe hogback, there is a decrease in the 

number of fractures. Now, I am not outruling that in some places j 

there is connection by fractures, in some particular places, between 

the upper and lower — 

Q, Do you have any — 
i 

A But I see a decrease in fractures, as Bi l l has said. 

Q North and west of the hogback, do you have any evidence 

of such fractures? ; 

A North and west? 

Q, Yes. 

A We have seen some fractures in our cores, but I would ! 

not say that i t is an outstanding thing. j 

Q You would not say i t indicated a fracture system that 1 

connects the upper and lower sands on the base? 

A I have not seen In any core in Atlantic's lease an i 
i 

indication, but then they have not cored the entire interval of ! 
I 

any system of fractures going up through that. We have only cored j 
i 

one well entirely through but I—may I point out here, may I i 

reiterate—what difference does i t make whether the fracture 

comes through, only comes through in one place? That connects a ! 

reservoir. I f you took a piece of steel or any hard or even pliablie 

or semi-pliable material and bent i t aixtv degrees, the pLa 
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- the curvlture occurs, tnere is sueh tension in puTXing^he 

material apart that a series of fractures occur on the curvlture 

and this Is known in many fields. 

Q Ve will concede that great stress can cause fractures. ' 

The question i s , do you have any evidence of a fracture system 

within the Horseshoe Canyon field that would link Sands A and B j 

together? 

A Well, I have evidence in the case of the Verde-Gallup 

field that the production decreases as you go to the southwest and \ 

there are s t i l l numerous fractures in those wells that are — 

Q That Is not the question, Mr. Agatston. 

A Yes. 

Q The question I s , within the Horseshoe Canyon field, do 

you have any evidence of connection between Sands A and B by means 

of fractures? 

A As with a l l geological facts, we take our information 

and we Interpret i t . My interpretation is that in the region 

of the hogback, that there's much stress, and seeing similar 

stress on the surface and what has happened, that I would assume 

that at depth there would be very pronounced fracture in the 

Gallup section. I have not seen i t . 

Q. That is a matter of speculation on your part, is i t 
i 

not? \ 

A Ali our cross sections and presentations are. 

Q T would agree with you. [ 
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36* -k—Well, on both slOem. - l± iOL 

Q That steep dip to which you referred in this area of 

completion which you speculate exists is outside the present 

limits of the Horseshoe Canyon field, is i t not? , 

A What is identified as the present limits of the ! 

Horseshoe Canyon field, the limits of the Horseshoe Canyon field 

have not been delineated and you will note that in your IlluabratiOn, 

you have extended i t to connect the well production from the north! 

end of the field with the main production In the Horseshoe-Gallup 

field as part of the field. I am merely asking that we extend ! 

the south end of the field, not three miles, but anpther mile. j 

Q You would concede that there is no well control in j 

that direction at this time? 

A No well control in the other direction three miles away, 

Q You are questioning an inclusion of the wells to the 

northeast as part of Sand B? 

A No, I just—what I am trying to say here is i f you can 

extent that field three miles on the northwest side, i t ought to 

be no less permlssable for me to extend the field one mile on 

the southeast side. 

Q In the absence of well control on the southeast? 

A In the absence of well control on the southeast. 

Q Mr. Agatston, let me see If I understand your theory 

of how these two sands were laid down. 

A Do you want me to get these back up? 
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§—If you will, please, put It back on the board. — f 

A Yes, sir. 

Q Mr. Agatston, will you state again what Line JL and 

Line J-4 represent, as I read those figures? 

A That is what we call the Juana Lopez, as you have spokex) 

of cenosity, isn't that correct? > 

Q Yes. Now, this line shows a dip to the east, is that i 

correct, sir? 

A To the north. 
i 

! 

Q To the northeast? j 
i 

A Yes, but don't let that—you see, in these cross sectioiks, 

you don't want to take these scales literally. You realize that I 

have moved almost three quarters—well, moved more than a mile or 

a matter of over a mile. Prom here to here is approximately forty 
i 

feet, that ls a half a degree. So don't be misled by the schemati^ 

diagram, from here to here is a mere half a degree. j 

Q You did not intend to indicate by the dip of JL to I 
j 

J-4 that i t represented an offshore slope? j 
i 

A I think i t does at the particular time. j 

Q That parallels the bedding plane of the — 

A At the particular time that the lowermost sands of the 

lower zone were deposited, I think the Juana Lopez was quite 

representative of what the sea floor looked like. Now, we can't —f-

Q, That would be mostly a coincedence, wouldn't it? 

A No, I don't think so. D E A S N L E Y - M E I E R a A S S O C I A T E S 
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§—If indeed there is a dip, tho short line would be the-

same — 

A Oh absolutely, the real t i l t didn't occur until much, 

much later in the structure. This is only the sand base, I know 

that. 

Q That is the point that I am trying to get here, that 

this dip does not represent an offshore slope, i t represents a 

t i l t that occurred much later, is that not correct? 

A The dip, as we see i t today, added to the t i l t that was 

there on the offshore slope. There was t i l t , i t wasn't level. 

Q Now, i t is your position that this lower Sand A 

represents a sandbar, is that correct? 

A It Is ray interpretation, that's correct. 

Q, And that the sand buildup moves to the southwest? 

A That is correct. 

Q That i s , the shoreline receded in that direction, is 

that correct? 

A The shoreline advanced, sir. 

Q i t advanced? 

A Yes, sir. 

Q Causing an earlier deposition on the southwest flank 

of Sand B? 

A On the southwest—well, the sand that was deposited 

on the southwest margin of what we have spoken of as the lower 

sand or B Sand, the sand on the southwest ls younger as It was 
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deposited later than the aand at the northeast " the aand 

body. 

0. When we speak in relative terms of the shoreline, where! 

was the lower line when this section of aand that you have labeled j 

"P« — j 
! 

A Yes, that's porous. j 

Q All right. j 

A Let me try and clear this up. Give me another color, j 

will you, so we can understand this exhibit after I'm through with' 
i 

i t . These are time lines. There ls a tremendous problem in 
i 

geology in which we are always trying tonake sands equal to each j 

other and say they are equal when they are not equal ln time at ! 
i 

a l l and It ls a problem ln a l l the cretaceous sands In the San j 
Juan Basin or most of them. These are time lines. Now, see that «f 

i 
MR. HINKLE: You indicate those are time lines? i 

| 

A Time lines. We'll draw another one here. Earlier, j 
i 

there was sand deposited here and if you took a vertical section 

through here, by drilling wells we find from sand into shale and j 

sand or sandy shale. As you move over here you get a l l sand and j 

a very thin interval of shaly material. As you move over here youi 

get shale and the last deposition is sand and there ls the sea, 

you might say. I am not using any scale for these sands because 

i t may be about twenty miles, i t might be forty miles offshore. 

As you know the Gulf Coast, there is a very gentle shelfing of the 

Gulf Coast. There are wells being drilled ninety miles off and In 
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a hundred and twenty-five feet of water, ee- h 

to the shore Is a matter of t i l t . But here let's assume that the 
i 

shore is here and this is being deposited, and then the shore movê  

here and this is being deposited, and then the shore moved there 

and that was being deposited. Each time the margin of the sea 

moved in this direction, i t was necessary for the sand to move in 

that direction because that is the optimum position in which the 

shale and sand ls to be deposited. 

Q (By Mr. Woodward) Now, would you explain again the 

conditions under which the upper sand was layed down? Again trace 

the movement of the shore enundation. j 

A You see, that is a relative period of sand and this j 
i 

! 

extreme center is s t i l l carrying material in, to be sure, but 

under the shelf they weren't carrying as much sand, I think there'$ 
i 

i 

no doubt about that. These are beds of sand, of shale lamina and 

sandy shale lamina, but something happened out here to increase 

the amount of material which was being dumped into the stream 

that you are feeding in this area. A lot of things could have 

happened, you could have had a rain fallout there and there could 

have been minor uplifts. Now, this must have been a blanket 

sand because i t occurred over a tremendous area and is more of a 

blanket sand than this, certainly. 

Q, Would you say i t had any features of a typical off­

shore body? 
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development and the porosity overlies tlm lower sand. 4" 

Q Does i t indicate that the shoreline moved to the I 

northeast during the period that the upper sand was passed out? i 
i 

A There couldn't have been too much movement for this 

reason: This is so consistent, this doesn't show any transgression 

or regression. You might say that you are going to interpret this 

thing, i t would be fine, i t would be perfect i f we could bring 

this sand up here to this point and then regress i t as the shore­

line gently moved to the northeast. In other words, we would 

come out with something like this and that would be fine, that 

would Just create a perfect picture. The only trouble is that 

there's sand there and there's sand there, so i t doesn't appear 

to have done that. There's not shale up here, there's sand. 

You see what I mean, If you had a regressive front, a regressive 

shoreline, there is sand here and then like so, i f you go back in 

this direction, this ought to be sand in here and this should be 

less permeable or shaly material. But that isn't what has taken 

place, there is sand clear across here, so you can't really adjust 

the shoreline too much during our time. 

Q, You find no evidence that the shoreline moved in a I 
i 
j 

northeast direction and that during the period of deposition of | 
i 

Sand A that i t fluctuated, permitting the interbedded deposits of j 
I 

silts and shale? ! 
j 

A Suppose it did, the reservoir would s t i l l he sand to I 

sand back in that direction and would be almost in the same state I 
D E A R N L E Y - M E I E R & A S S O C I A T E S 

G E N E R A L L A W R E P O R T E R S 

ALBUQUERQUE NEW MEXICO 
Phone CHope/ 3-6691 



of affairo that you are now, It would a t i l l be a continuous aand—I-

body. Just suppose I'm wrong. 

Q, The question here is whether you recognize through an ; 

examination of the lithology of these two sands any difference — j 

A There i s . 

Q — i n the depositional conditions responsible for the j 

mythology of these two sands? 

A Well, I think what you are driving at here is that j 

admittedly the lower sand is cleaner and more continuous than the | 

I 
upper sand, which B i l l has said. But what does that show? There 

j 

are s t i l l numerous porous streaks ln the upper sand and i t does ! 

not mean that laterally they are not connected by porosity and 
i 

good permeability. I am not now discussing whether .4 millidarcies 
i 

is sufficient for oil to move from one reservoir to another. I 

don't know enough about i t , I am not an engineer, but I am pointing 

out that we must not look at a core as a two-dimensional feature, i 

These sands may connect in one place though they look apart in 
( 

another. j 

Q Then to summarise your picture of how these sands were j 

laid down, you had, to begin with, an offshore sandbar running j 

parallel to the shoreline, is that correct? 

A That's right. 

Q Now, aa the streams fed into the sea behind this sand- | 

bar, there was a check in velocity of the current, is that correctf 

A Yes. Are you talking about the lower sand now? • 
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-Q—Talking about Band B, Uils aaiiflbar. 

A Well, yes. I t reached such a position offshore where 

it was deposited on the ocean floor. 

Q It would start to have a check in velocity? 

A Yes, sure. 

Q Now, where would the buildup in your sand occur in a 

typical formation? 

A I t would occur & certain distance offshore. I think yon 

have seen in the New England Coast there are just loads of them, 

along Rhode Island. It may occur a matter of—well, you have been 

in the beach and you have seen this type of sandbar. It may be 

three hundred yards off the shore or i t may be farther than that.. 

Q Where would your sand buildup occur in the shore side 

of the side of the bar? 

A It would occur on both—I don't know what you mean by 

that. 

Q At what point does the check in velocity occur as a 

current crosses a bar? 

A I t may not necessarily. We see no evidence of scouring 

out in the bar, at least I haven't seen any in this field. You 

mean a stream cutting, actually cutting through the bar going 

right past this inlet, Is that what you are driving at? 

ft I am talking about a stream feeding into an inland 

sea. 

A This is not an inland sea, this is an ocean. 
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Q—I think that;'» a 

A The cretaceous is a typical mark in the United States. ! 
i 

Q We will concede that i t is an ocean. I am not sure 
i 
f 

that there's any great difference for our purposes here. Where ! 
i 

does the check in velocity occur as the current, penpendicular to j 

the shoreline, is affected by a bar condition running parallel j 

to the shoreline? 

A When the velocity of the stream, you are asking me to s 

give you a statistical answer as to what change occurs or what I 

i 
velocity occurs. I can't say that. When the stream, of course, ! 

goes at a certain velocity, in doing so it carries certain weights j 

of sand or gravel or boulders or what have you, in the water. Wherj. 

this thing is slowed down, It leaves the heavier constituents, I 
! 
I 

according to their weight, and obviously the stream goes out into j 

the ocean and the ocean waves are coming in back and forth. It's 

going to exert some slowdown on the velocity of the stream. That'll 

exaotly what happened or must have happened because that's where 

al l the sand Is. 

Q My question is that actually the current striking the 
i 

bar because of the reduction in velocity, there is sand buildup j 
to a large extent on the shore side of the bar, is that not correc^? 

I 

A There ls sand on the shore side of the bar. 

Q Now, moving from the area of this sandbar to the ocean 

shoreline, you have deposited shale, is that not correct? 

A We have something that is more, that is composed of 
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a hale material and sand. 
i 
i 

Q And you have a very sharp break in the northeast of thi 

Sand B going lithologically into Sand B from the shale? 
i 

A Not too sharp, a gradual bend, because you are talking ! 

about one degree. When you are talking about the thickness of the j 

sand body, that is a maximum of sixty feet thick over a distance 

of one mile. Sixty feet thick, that sure isn't very much, this j 

thing is foot by foot. In fact, every hundred feet, you might say, 

this sand body thins. I wouldn't call that very abrupt. 

MR. PORTER: We'll have a ten-minute break. j 

(Short recess.) 
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HA. PUKTKKi Tht •tTOng~wlll come to order, please). 

Wo will proceed with Case 1596. 

Q (ty Mr. Woodward) Now, Mr. Agatston, to use an 

analogy that was used yesterday concerning separate sand bodies 

to a coteaon sand body, much as the fingers of a hand are joined 

to a palm, it is your contention, as I understand it, that Sand 

A and B are Joined on tha southwest flank by eessoon sand bodies, 

is that correct? 

A That is correct. 

Q Mow, on your cross section GC prise — 

A Yes, sir. 

Q You project continuity as Sand B between the Petro 

Atlas Horseshoe Canyon S Mo. 1 and the Tom Bolack 11, la that 

correct? 

A That is correct. 

Q If your hypothesis is correct, Sand B should be 

present thoughout this interval? 

A What interval, air? 

Q The distance between these two wells that you have 

shown. You have projected an area of continuity between those 

two wells? 

A That yellow line represents a continuity between thyse 

two wells, 

Q Right. How, than, Mr. Agatston, the link that you 

project connects between Be l l 1 B. Petro Atlas 1 B and Tam Holani 
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A Yes. 

< —what la tha distance between thoae two walla? 

A Approximately a quarter of a mile. 

Q Mow than, would additional wall control in that 

interval aaaiat you In determining whether the aand was continuous 

between thoae two wells? 

A Are we talking about continuous sand or what you 

consider to be a continuous porous reservoir? 

Q I believe you have testified that if thia hypothesijs 

is correct, you have a continuation of Sand B between these two 

walls? 

A That ia correct, aa sand, 

Q How, Mr. Agatston, 1 call your attention to Sl 

Paso's Exhibit Ho. 6, being their cross section BB prime, this 

cross section approximately parallels your cross section, does 

it not? 

A That is correct. 

Q It is substantially the same transverse of the 

field? 

A That is correct. 

Q Now, you will observe 

A From 11 to 1 B to 12 to 2 B. 

Q How, you will observe on the croaa section BB 

Prime, being El Paso's Exhibit No. 6, that this gap between your 
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Petro Atlas 1 1 Woll and Bolack 11 Well hag beenrtpraganttu 

on this cross section? 

A That Is correct. 

Q Mow, do you find any evidence in the Ton Bolack 

No. 12 or the Petro Atlas 1 B Horseshoe Canyon of the continuity 

of Saad B ? 

A I sure do. 

Q Will you point i t out? 

A This is sand right here, the velocity that this 

sand goes, but this is s t i l l the sand zone and I feel that that 

sand sone, which I have aaid la right here, can either tie 

into this or aay tie into the sandy base, into the base. | 
j 

Q Does this lino indicate to you effective permeability? 

A I do not presume to know what effective permeability 

is, that ia an engineering problem. 

Q Do you have any idea what type of permeability 

may be Illustrated? 

A X don't think it is low permeability* you are going 

to ask me what low permeability is, but that'a as far as I am 

going to go. I am not an engineer, we have engineers here who 

will testify on the permeability of sands and their effectiveness. 

Q As a geologist, do you know in millidarcies ap­

proximately what — 

A I wiah you would object. As a geologist, I don't 

know. . . 
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. . I;I . \ 

MR. HINKLEs We object. 

MR. WOODWARD: 1 object to the witness objecting. 

MR. PORTER: Mr. Woodward, will you refer your 

question to the engineering witness. 

MR. HINKLE: Wa have an engineering witness, who wijLl 

testify. 

MR. WOODWARD: We will refer it to the engineering 

witness. 

A May I carry this point a little bit farther? Slncej, 

aa you are pointing out, it would be perfect for ua if we could 

eliminate thoae two loga in the light of everybody here and 

connect that with that, and that's what you are trying to do. 

Q Which la what you did yourself? 

A That*a right. 

Q CC Prime? 

A Now, can I put this back? I would like to go over 

tha arguments. I don't know what exhibit you are to call this. 

Actually, what we are up against here ls Instead of Weil No. 26 

being here on this — 

Q You are referring to what exhibit? 

A 7 A. Instead of Well Mo. 23 being here, thia is a 

one-quarter of a mile break, and we don't pick up what Sl Paso 

will consider sufficient porosoty and permeability until we 

get here. There is a quarter of a mile, and then this little 

bitty porosity which Is ahuwn on 20, and then In these wells heijs 
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it it isolated froa tha main bed by a still sandy sone beoause 

that is what these cross sections here will show, that there is 

lots of sand in that interval. I refer you again to £1 Paso's 

structure contour map. X mean, isopach map which ls the first 

illustration, and X pointed out before that that map shows that 

as you go to tne north, you are getting closer and closer to 

what must have been the source area of the sand moving into 

the Horseshoe Canyon field. That is simply on the baais that 

if you took this four-saction block, 5, 3* $̂ and 9 and 10 and 

compute the total feet of sand, compute the total feet of sand 

here, you will find that there is more sand. We are not banking 

on this block than, under this block. 

Now, the width of tha sand belt in the lower sand is 

wider in this area. Sl Paso is getting a very good lower sand 

sons here. We are s t i l l getting it, and we are s t i l l getting 

it over here. That's to be compared with a mich narrower zone 

here, so that as you go tha northwest, the porosity becomes mote 

continuous, so since 23, 29, and 30 are on the northwest and 

are coming toward the area of greater aand deposition, X mean, 

that this little quarter of a mile zone In here, which they 

feel between these wells separates this porous spot from that 

porous spot ls not present in the north. Now, we are s t i l l 

going in one line, or a very narrow line. That is to say, in the 

middle, that continued porosity might not be developed. In 
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other words, wo have at food a chance of being right as you do. 

Q Does not tha discussion of these two cross sections], 

CC Prime and Sl Paso's DD Prime boil down to this: The line 

that you are attempting to establish occurs between two wells, 

that additional well logo within that link indicate very little 

permeability, that had additional 40-acre wells been drilled 

between these two that you are using to establish the link, it 

is more likely that you would experience the same condition 

aa haa been experienced in a substantial parallel cross section? 

A No, because X am trying to point out that down herej, 

here is less sand being deposited, and you, with such reasoning 

as you propose here, since the lower sand and some of the upper 

ia getting thinner out there, we better start farming this stuff 

out there. These wells in hare we can give you a fair idea what 

ls going to happen, but when it comes down to predicting, this 

is not going to present, on tha basis of ten feet, more or less, 

X don't think you can fall on a statement like that, but we 

are trying to show here, and your own Isopach map shows that 

there ls more sand being deposited up here, you don't have any 

well down there, your area to the southeast*to oompare with 

a porosity of sixteen feet, in the lower part of the upper 

sand there is nothing there. 

Q Very frankly, Nr. Agatston, X don't understand the 

point of the greater deposition to the north or its relevancy. 

A You don't? 
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Q I think 

A Well ~ 

Q I think the point that we are diaeuaalng here la sijsply 

that of a link aa shown by the cross section. It is all the 

evidence we have to go on at this time, and if that link—Your 

company sought to establish it in your cross section CC Prime — 

A Well, we are in a — 

Q — i s fully explored in El Paso Exhibit B, BB Prime 

A We are now in a very strange state, sir, because 

we started off worrying about the distance between this sand 

and that aand, and now we are reduced to the problem of deciding 

whether a quarter of a mile or less over an interval of ten 

feet ia sufficient to separate a reservoir. In other words, 

we have new bridged the sixty or seventy feat of shale that 

you have placed in between the two sands. 

Q What is the distance between the bottom of Sand A 

and the top of Sand B aa shown in the Tom Bolaok 1? 

A I have a little trouble understanding your acale 

here. 

Q I think you have the same -~ 

A X think maybe it is about fifty, sixty feet. It's 

on here. That's pretty sandy down to here, and this is less 

sandy, so it ls approximately forty feet. 

Q What is your next well? 

A i t ls eae half mile away? 
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Q And what is it? ~ 

A Or less. It is the 2 "B". Mo, it is the 1 "S\ 

Q Mo, I am moving now in a northeast direction. 

A Quarter of a mile? 

Q Another quarter of a mile, the ease distance as the 

Petro Atlas 1 "E", is that correct? 

A Yes. 

Q What is the thickness of the shale interval in El 

Paao Product's Mo. 1 between the bottom of Sand A and the top 

of Sand 3? 

A Where is that please? You mean Mo. 6? 

Q That's Mo. 6, and that's Mo. 1 hare, parallelling. 

A It increases to — listen, I want to get at the 

point here. This is not shale, and no sample log or any core wl|ll 

ever show that this is all shale here. 

Q Nevertheless you have shown — 

A It is approximately fifty, sixty feet. 

Q So progressing on your cross section one half mile 

In a southwest direction, you are, beginning with tha Bolack 11 

Well, you have fifty feat of separation? 

A Mow, wait, X don't know. Let's say that there is 

fifty feet between what wa have called upper sone and lower sone. 

Q What is the difference between upper and lower 

sone a half mile to the northeast? 

A Still farther, it becomes greater.—That's the pa 
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of our argument. 

Q So it is sixty feet, is that correct? 

A Right. 

Q How, moving a half mile to the southwest, what is 

that interval? 

A Walt a minute, I am lost. 

Q How, we moved in this direction, and there was a 

fifty foot separation, Bolaok 15 1, sixty foot in the El Paao 

Product's No. 1 and the Petro Atlas 1 "E". Why is that? 

A We have joined these two, whereas you haven't. 

You come awfully close to it. Actually, I would say there 

ls no difference because we have picked the baae of our Sand 

A or upper zone at the base of the predominantly sandy aectlon, 

so I would say there Is no difference there. 

Q Relatively speaking, the sand of Sand A is some 

forty feet to the southeast and has dropped — 

A You mean the base? 

Q All right, the base, some forty feet, half a mile 

to the southeast and has dropped — 

A That's right. 

Q r-ten feet to the northeast? 

A You see, we once again arrive at trying to put 

this thing on a foot-by-foot basis. This is a gradual change. 

On some characteristics we have to draw a line, but this doesn 
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go from sand to shale. Bank, bank like that. It goes from sand 

to shaly sand to sandy shala. It Just doesn't — 

Q What happens to the shale in the middle? 

A The shala,there is a shale in a finger with this 

sand. 

Q I see. Mow, let's discuss this shale body, or 

this sandy shale, shaly aand. 

A That's right. 

Q Do you note any difference between the shale body, 

between Sand A and B and the shale below Sand, the base of Sand 

3 or above the top of Sand A? 

A In all thoae four units, you mean, do I notice 

any difference? 

Q Yes. 

A Yes, there is a difference. 

Q What ls it? 

A In degree. 

Q It is one of degree, is that correct? 

A Yes. 

Q What is that degree? 

A There is some shale that ls found in the section, 

shale content. 

Q Is It more or less shale found at the top of Sand i 

A As a matter of fact, that kick at the top of Sand 

? 
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that's our marker. Wham wa hit that point, wa get sand in tha 

samples. We had thirty feet we want ln and cored, ao there ia 

quite a bit of aand. There la shale above, however. 

Q There is mora sand in this shale than there is in tolls 

shale? 

A There la probably more sand in this shale than thera 

is in that. 

Q How about this shale? 

A That la pretty shaly. 

Q Now, is this shala Interval sandy shale throughout' 

A It ia intermixed shale and sand, shaly sand and sand­

stone. 

Q You don't notice any particular lithology break in 

this shale? 

A Thia la more sandy than that. 

Q In other words, there is a shale break to the soutfc 

west? 

A We don't have to worry about that because we have 

already come above It. 

Q I am asking you about the condition of this shale? 

A I would say that this is mere shaly than that. 

Q I sae. lat me aak you one other thing. You 

recognise this on the basis of wall control shown as a represents 

tive contour of Sand B? Is that an accurate horizontal scale ol 

tha configuration ef Sand B? — 

D E A R N L E Y M E I E R & A S L C 

G E N E R A L L A W R E P O R T S 

A L B U Q U E R Q U E N E W M r 

Phone CHopei 3 669 : 



, 207 

A Wall, I would say to thia point, 

Q This llttla point right hart? 

A I would agree with your croaa section to this well. 

Q This is the part that you disagree with, the dis­

tance between wells four and five? 

A That is correct. 

Q It is your opinion that this continues to rise intc 

Sand A, ls that right? Draw this thing to scale. Now, do you 

with this point here? 

A It doesn't rise. You see, it hits the lower part 

of thia sone, this sone ia shown aa shale down here, or is assumed 

to be shale. It ls not shale. It ls predominantly aand. It 

is at leaat fifty per cant aand, and if you had drawn a diagram 

as we see it, you would find that there is quite a bit of aand 

in this section here. The connecting point ls right here. It 

ls a long, a very narrow line. It may be forty acres wide. We 

don't disagree with your work on that side other than wa disagrees 

with your interpretation of that section. The crux is over here]. 

Q Now we are understanding the difference in this 

kick. In the Petro Atlas Horseshoe Gallup is it my understanding 

that this interval below Saad A to the top of Sand B is a 

permeable sand body? 

A We go back to the old point as to what ls permeable). 

There are various degrees of — 

-Q You concede that it le an area ef lower pemeabllltjy? 
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A Yes. 

Q All right. Now, I believe you testified that than 

was the shale break, aa I construe it, to this interval somewhex 

in here in relation to thia bar deposit? 

A Oh, yes, sure there is. 

Q In other words, you say the denser shale is right 

in here, is that right? 

A Yes. 

Q And then aa you ooae up in this direction, your 

shale becomes somewhat sandy, is that right? 

A No, I said that in the section above NO. 16, I am r 

talking about this saetion anymore, we don't really have to won 

about it, because you and I have tied this sand into this sand, 

so our problem is, how does this connect with this? This doesn1 

even enter in the problem any mora, but what this section does 

is tha problem, and I say that that saetion ls sandy. 

Q Rather than reading the record back, let's see if 

we can straighten this thing out. You stated that you ware not 

concerned with thia shala interval between the base of Sand 

B. Now, I'm Interested in this shale interval. Now, Is there i 

difference between the shale, between the base of Sand A and th« 

top of Sand B and the shale below the base of Sand B? 

A The amount of ahala is greater below the base 

of Sand 3 in this well. 

e 

ot 

7 

t 

Q is that vne general conuition you ooeerveaT 
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A X would say as that sand migrates upwards la tha 

saetion, the shale below that aand — there la more shala con­

tent in that section than there is in the other sand. 

Q All right. We will return to your Exhibit 7, or l4 

i t ~ 

MR. HINKLE* 7 A. 

Q There is a denser shale section which would be 

approximately here in relation to your first bar deposit, is 

that correct? 

A Right. 

Q And aa you coma up the section and as the bar ia mdved 

toward tha ancient shoreline in a southwest direction, the shaje 

becomes somewhat sandy, is that correct? 

A Oh, no. No, this shale is about the same. All thli 

shale below this point is about the same character. 

Q It's shalyer than this? 

A It is shalyer than this here, 

Q Now then, if you had a typical lagoonal deposit 

between the shoreline and tha ear that you have projected, woulc 

you expect that deposit to be a dense shale? 

A It isn't a dense shale, it is more shaly than the 

top. Tea, a lagoonal shala deposit is a vary common — 

Q What would such a deposit contain? 

A It is not exactly a lagoonal in the sense that you 

Thinking in that it la out off fi 

D E A R N L E Y - M E I E R & A s s c r . ATES 
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 - . . V C 
Phone CHope) 3-669) 



210 

It coal and plant lif t and everything in there. It la not that 

because this aand bar aay be a considerable distance froa the 

shore. It contains. It is not out of line, and contains a 

shale, sandy shale deposit. 

Q Nov, if you checked the velocity of the stream 

approaching the bar and a normal sand built up ln tha Inside 

of that bar, would you not expect this to be a very sandy ahalav 

A Oh, no, because you only have to be along the coast. 

There are streams running along the cost every two hundred feat, 

each one bringing different deposits. The Mississippi 

Delta for example, it is the main feeding stream to the gulf 

coast. This tremendous amount of sand, which incidently is 

seasonal, uplifts those ln the spring time up these sand 

pools into the Mississippi River and runs it out In gulf coaat 

waves which do not move directly in and out of the shore, but 

move diagonally carrying that aand along the shore and deposits 

it in a blanket from the same way it is coming la and out and 

groups that sand together, tha porous separated from the fine 

sand bars. 

Q You would not concede then that on the inland side 

of a sand bar that you, through a check of velocity, you would 

tend to have a thinning out of the sand saetion? 

A You do, thinning cmt. It thins cut from the bottoa. 

Q Yet you are willing to accept thia contour of Sand 

B until you gat, tn this point, isn't that your statement? 
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A Yes. 

Q Which was your share sand of Sand B? 

A This side. 

Q Now then, if it ware a typical sand bar, wouldn't 

you expect this situation to he directly reversed* tha thinning 

out occurring on the shore side? 

A No. You cannot look at this as one sand bar, thia 

is a series of sand bare. Thia ls a sand bar, that*a a aand 

bar, that's a aand bar, aad that's a sand bar. You have evened 

them altogether. 

Q This is a sarlas of sand bars? 

A Yes, there may ba six of them. 

Q There ls no s«lty significance, siIty lensing 

between these various sand bars? X believe that reasonably 

uniform sand — 

A Of course, they overlap. The definition la not 

that eloaa together, out our seaward side of a sand bar,there 

is a sharp drop off aad we have shown it because whan wa go 

to the northeast, we lose the sand. Here again — 

Q Thia is sharper than this one? 

A X don't think so, you must gat back to looking at 

your vertical relief. There la a half a degree of dip coming 

off the shore. The thinning of this sand,as I said before 

the Commission, is probably ln the order of one foot per mile. 

How can you gat sharp-?—It is unfortunate that we cannot 
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show In croaa sections vertical and horizontal rallaf tha 

same* aa would really show what really happened. 

MR, WOODWARD* That concludes our cross examination 

MR. PORTER: Anyone else have a quaetion of tha witness 
Mr. Fischer. 

QUE3TI0MS BY MR. FISCHER} 

Q Mr. Agatston, in your Exhibit 6 you left out Wall 

Ho. 18, aad I wanted to ask you if you had a chance to study 

the log of that well? 

A Wall Ho. 18? 

Q fas, do you have tha log to that? 

A If X remember correctly. It had less sand than tha,, 

out va will look at i t . You see, when we started this line out 

here, drilling, wa really didn't expect anything like thia, and 

aa we want to the north, we started picking up sand on the bottd* 

which showed that, the belt-wide end. It was a great surprise 

to us, a very plesant surprise. 

Q From your interpretation of that log you have — 

I just wanted to ask you if it was similar to the other logs. 

A That la correct. 

Q Could you give me your interpretation of the boundaries 

of Sand A and Sand B? I think it is on your cross section 

BB Prime. 

Q Just tales eaeh individual log, give me your— 

D E A R N L E Y - M E I E R & A s s o c A T E S 
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 
Phone CHope) 3-669! 



21^ 
interpretation aa to the vertioal limits of Sand A and Sand 

3 as to depth. It would he the third log from your left. 

A No. 4? 

Q Yes, sir. 

A We have picked the top of Sand A at 1140 feet. 

The bottom at 1154 feet. We are a little bit low, I think, on 

the lower sand, but we picked it within three feet of being 

one way or another. It's 1247, and the base ia 1288. 

Q All right. Could you give me your interpretation 

as to the limits, the vertical limits of Sand A on the — or 

both vertioal productive limits on the left log, the last log on 

this cross section? 

A You are talking about productive limits or vertical 

limits of sand, because here — 

Q The vertical limits of sand, let's put it that way. 

A All right. I would say that froa this point at 115 

down to 1200, or even a little farther down than 1230 feet, we1? 

carried it down actually to 1268 feet, that this section ls 

predominently sand. Our cores show that even In the poorest 

portion of this section there was fifty per cent sand am fifty 

per cent shalyer beds. 

Q Do you have knowledge of your perforating interval 

in that well? 

A We perforated the upper part and did not perforate 

the l<jw*rj thtx r*fli"T,n f̂ >r that was thfit p**- ̂1** r4rt*- fc>»*"i<" *t fch» 

6 

e 
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time that we had a coamorioal reservoir, as the engineer will 

discuss the analysis on that section. 

Q Would you give me your top of your cenosity or 

Juana lopes in that particular log? 

A 1320 feet. 

MR. FISCHERi Thank you, that's all. 

A There is one thing that you might look at. Well, 

I will let that go. 

MR. PORTER} Any further questions? I would like 

to summarize all theae questions. Do you think there is com­

munication between theae two sands? 

A If I may put on a geologist's opinion, I think thai; 

I have attempted to show that there is a depositional continuity 

between the upper part of the lower sand and the upper sand. 

MR. PORTER: Anyone else have a question? 

MR. HINKLE t I would like to ask him another one or 

two questions. 

REDIRECT EXAMINATION 

BY: MR. HINKLE: 

Q Do you agree with El Paso in that this area has 

not been fully developed? 

A I do. 

Q Is it likely, through the further development and 

expansion of the producing area, that it will be shown more 

onnnlualvely that these sands or porous tones do merge or that— 
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there is fracture showing communication between the two sandsT 

A There is, particularly in the north end, additional 

control; I believe that'll shew that the lower part will add 

to the caae, that the lower part of the upper sand does go into 

the upper part of the lower sand. 

Q And that also aay be true along the flanks? 

A I restrict ay argument to the four section block 

in which we have drilled and in which I have seen cores and 
i 

know! 

the most. ! 
! 

Q And what about the southeast portion extension? 

A Veil, I think — There are no dry holes down 

there, so the way X will go is southeast. 

Q And it could be ln a fractured area? 

A I doubt that anybody is going to drill a monocline 

because they would have to drill straight down, they wouldn't 

get to their beds, but they will drill on the other side 

of the monocline. How, you don't have to drill through fractures 

Xt ls conceivable that a well on the down dip side of the mono­

cline will show more fracture, but you don't have drill wells tc 

get fractures, to get communication. The communication may, 

of course, be ln between the walls, the monocline Is a likely 

place for fractures. 

MR. HINKLE: That's all. 

MR. PORTER: Are there any questions? 

MR. wonnw&HD. One question. 
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RECR0S3 EXAMINATION 
I 

BY: MR* WOODWARD: ! 
i 
I 

Q Mr. Agatston, ara you familiar with tha walls that; 

have been drilled in the extreme northwest portion of the fleld? 

A Not too well, for this reason, that,you see, we j 
i 

have ZUJI In this part of the field induction logs and sonic. 

Now, whan Bayless first made ita discovery up there and Humble 

of feet them, they ran radioactivity loga and frankly, I oouldnU 

tell a dam thing about tha radioactive logs, hut I do agree 

with Mr. Speer that the lowar sand is present ln that particular 

pool. i 

Q Those walls are completed in the lower sand, ls 

that correct? 

A Yea. 

Q Is the uppar sand present? 

A Well, again, you see, they drilled those things 

with air, and the samples ara, we haven't seen any samples and 

they are pretty worthless, but you know, it is a funny thing 

about that tract, if you want to speculate on it. Somebody 

pay $173*00 per acre for the acreage rights next to it, and 

neither El Paso nor Atlantic apparently thought too much of it. 

Q The only point that I am trying to establish is thit 

those wells, to your knowledge, are completed In the lower section 

rather than the upper? 
A Yea, . 
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Q And they are, both are present in the upper zone 
I 

and we could speculate — ! 

A What was that last question? 

Q And both sands are distinct and present in the north-
i 

west part of the field in which you speculate there will be a 

joinder or merger of sand? j 

A Both sands are present in these wells, but as you i 

go in this direction, you'll notice that they come closer and 
i 
i 

closer. That's not true, strike that statement. Q It doesn't correspond with your AA Prime, that 

statement, does it? 

A AA Prime really doesn't prove a thing. I t is not j 

the right direction. Everything is the same on AA Prime. 1 

Essentially, we are looking for changes. 

Q But both the AA Prime of Atlantic and El Paso 

indicate separation along a longitudinal line of the field, do j 
i 

they not? j 

A They indicate that there are two more porous 

sand bodies separated by a lees porous permeable Interval. 

MB. WOODWARD? That's a l l . 
i 

MR. PORTER: The witness may be excused. 

(Witness excused.) 

MR. PORTERt The hearing will recess until 1:15. 

(Recess.) 
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2lt 

MR. PORTERi The neeting will eome to order, 

Mr. Hinkle, will you call the next witness, pioase. 

MR. HINKLE J Mr. Bruce Vemor. 

BRUCE VERNOR 

called as a witness, having been first duly sworn, testified 

as follows: 

DIRECT EXAMINATION 

BY: MR. HINKLE: 

Q State your name, please. 

A Bruce Vemor. 

Q Were you sworn this morning, Mr. Vernor? 

A Yes, I was. 

Q By whoa are you employed? 

A Atlantic Refining Company. 

Q in what capacity? 

A As area reservoir engineer for the Rocky Mountain 

Region. 

Q Where do you reside? 

A Casper, Wyoming. 

Q Are you a graduate engineer? 

A Yes, I am. X get a bachelor of science in 

chemical engineering in 1953 from Rice Institute. 

Q Have you been engaged in any sort of engineering 

since your graduation? 

& Yes, T have,— 
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_ V i t h Atlantic all tha time? f 

A Yes. 

Q vhat areas have you worked in? 

A West Texas and Hooky Mountain. 

Q Are you familiar with the area in which the Horseshoe 

Oallup Pool ls located? j 

A Yes. 

Q gave you made a study of that field? 

A Yes, I have, ! 
i 

MR. KXHKLS! Are the witness1 qualifications j 

acceptable ? 

MR. PORTER. They are. How do you spall your 

last name? 

A V-B-R-N-O-R. The only people that spell it right | 
i 

are those people from Detroit and that area, they have a ginger! 
i 

ale by that name over there. 

Q Mr. Vomer, you heard the testimony of Mr. Agatston 

this morning? 

A Yes, I did. 

Q And in his testimony I believe he referred to Well\ 

Mo. 29. 

A Yes, he did. 
j 

Q Do you have a core analysis of that well? j 
i 

A Yes, I do. 
q Tt hm him aericed. I believe, as Atlantic's Exhibit 
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No, 3. Will you refer to that and tell tha Commission what it 
j 

shows? 

A First, I would like to show where this well is. 

The Atlantic No. 29 Well ia ln the southeast — 

Q What exhibit are you referring to? 

A Exhibit No, 1. The Atlantic Exhibit No. 1, which 

is a nap of the field. Tha Atlantic No. 29 Well is in the 

southeast of the northwest of Section 31. Thia core was taken 

froa a depth of 1221 feat, 

Q First, who prepared this core analysis? 

A The Cora laboratories, Incorporated. Their office 

is in Farmington. Tha core was taken throughout the entire 

interval, which is being designated Sand A and Ŝ nd B, and 

the intervening sone. It is taken from the depth of 1221 feet j© 

a depth of 1311 feet. Tha intervening sone, which has been ! 

described as a combination of sand and shale by our geological 

witness runs from approximately 1253 feet to 1299 feet. There 

is permeability throughout this zone. The average horizontal 

permeability is .22 millidarcies, and the average vertical 

permeability is apporxlmately .1 millidarcy. Granted, permeability 

is not very high* out let us consider this permeability is acting 

over a large area of the field. The total millidarcy capacity 

of that area would be relatively high. The porosity interval 

ranges from 6,1 per cent to 15.8 per cent, with one exception, 

ur*4fth im p 7 p+y «*f*f fSiy+hm*—We had o11 saturation throughout 
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th© interval , except for 2, 1 foot intervals which ar® not to­

gether. I c a l l attention to Mr. Bolack*a testimcay of yester­

day, in wMch he stated that o i l i s never f ound in the inter­

vening interval by, as he called I t , blade-light examination. 

This core analysis shows that there i s i l l saturation. I would 

l ine to emphasise that this so-called perr«;oable zone has measur­

able permeability. 

bB, laJTTSt: Hr. Vern.r, I wonder i f you could t e l l 

ae, do we have an e lec tr ic log introduced as an exhibit on any 

of these cross sections or anything? 

A I think we introduced i t as ? or 7 3. 

MR. PGRTER: 7 B, I have a copy of that. 

Q I-o you have aay further clause t with respect to 

that? 

A Did you have a question on this log, Mr. Nutter? 

MR. NuTTBRi Ma, s i r , I ust wanted to correlate 

A I might xaention, since you are referring to the 

log — 

MR. NUTTER: I s there a*; olectrio log? We have a 

sonic log. 

A No. i&euss me. We follow a policy of running 3? 

sonic logs in the wells which we coreo and adding in additions, 

and those we nave not. I might point vut, as Hr. Agatston did 

this morning, that the zone between Sosie A, say from about 126C 

I 
1 
1 

i 
i 
i 

I 
1 

i 

1 
i 
j 
i 

i 
j 

| 
i 
| 

I | 
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to about 1290 i t i s show, as a sand or as e sandy gone on the 

sonic log. If It were entirely shale,; It would toe more like the 

aune A above 1190 or below 131 

Q Do you have any further c absent with respect to 

core analysis on Well Ho. £9'? 

A Mo, I co not. 

Q. Do you have a core analysis of Wel. Bo. 22? 

A Yes, I do. 

Q This well, I believe, ia sh-awa on one of the cross 

sections, i s i t not? 

A Well Ho. 2S is shown on cross section 3B which la 

our Exhibit Ho. 3* i s i t not? 

Q iL&hiblt Ho. lj.. 

A This, at the left end of iixhibit SB, i s Atlantic* s 

Ho. 2d Well, and i t i s an induction electric log. 

Q what does the core analysis of Well 23 show? 

A I t shows substantially mat Agatston was test i­

fying about the Ho. 26 this morning, baaed on his description. 

We, as Mr. Agatston pointed out, did not core the entire interval 

between so-called sand A and Sand s on this core, but of the in­

terval which we did core, which corresponds to the interval Mr. 

Agatston was describing, we cored fro*-; 1163 feet to l"i31i, or 

analysed that section, and a section froo. 1221 to 1233, and witii 

two exceptions a l l of that interval shewn permeability, porosity 

and residual oil saturation. 
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Q Wi l l you have the Reporter- identify the core analy 

sis of 23 as exhibit No. 9? 

Hri. HIM&LE; The same situation exists as to Wei,, j 
i 

I 

30 which we are going to r e f e r tc next, i a that we only have one 

copy, but we can f u r n i s h you w i t h another copy. 

Q. (By Hr. Hinkle-) Sow, w i l l you re fe r to the core 

analysis of Well Mo. 30 which you have i d e n t i f i e d as i&xhibit Mo. 

10? 

A I r e f e r again to Exhib i t Xo. 1 and point out that 

the three wel l s which we are discussing are i n a southeast, north' 

weat l i n e i n Section 31 . We have Well EG. 23 i n the northwest 

of the southeast of 31 , 29, end the southeast, and 33 i n the 

northeast of the northeast of Section 31 . I n the Navajo No. 30 

Well we have analysis f rom 1160 to 116.-, which i s the atone above 

so-called Zone A which the permeabil i ty ranges from .01 t c .03. 

We have analysis from 1169 to 1130, 113? to 1190 end from 1233 

to 121*6. This core analysis shows very l i t t l e - of the zone be­

tween Zone A and Zone B. However, i t does show that Zone B has 

three f ee t of permeabil i ty greater than one m i l l i d a r c y . One of 

theia i s 1.2, another one i s 96 m i l l i d a r c i e s . Another one i s 173 

m i l l i d a r c i e s . I slight add that we perf orated our w e l l , our Ho. 

30 Wel l , i n both the so-called A torn anc 3 Zone. 

Q I s tha t e l l t 

A Yes, 

Do you have a copy of .ul Paso's n x h i b i t Mo. 12? 
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Ci I would like to call that to your attention and i f 
i 
! 

the Ccasffiiission w i l l refer to that also, the s taf f . To you have 

any eosaaents to raake to the Conmiaslott with respect to this Sx- | 

ixi bit? 
A I would l ike to point cut that E l Paso has attempted 

to show by difference in pressure that oand A and Send B are not 
i 

connected. 2hey used Horseshoe Canyon lie. 2, S l Paso1 a Horseshoe 

Canyon Ho. 2 3 as an example, and they have a pressure in Sand A 

of 221 pounds; Sand B of 2k3 pounds at the sa,.-e datura. I might 

point out that on the same exhibit taken within a month, the 

pressure in the Horseshoe Canyon Ho. If, taken of fend B, was 209 

pounds, I f a i l to see how this data can be used to show one way 

or the other. 

Q Does i t indicate anything to you? 

A I t indicates to me that the pressures are very 

close and that you eouldnH say fr.*» this whether the pressure 

in Sand A was higher or lower than Sand B, 

Q Does i t show that the pressure f 209 in Sand B 

i s leas than the 221 In Sand A? 

A Yes, i t does, which means that the data contradict! 

i t se l f or contradicts what i t was supposed to show, 

ov Kow, refer to s l Paso's Exhibit Ho. 13. 

A «1 ?aso*s Exhibit Ho. 13 i s entitled "Individual 

Production Tests of Sand A and B . R Tns f i r s t test I s of the £1 
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2 

Paso Production Company*a Horseshoe Canyon Ho, k in which they 

have 8 test in band A of 21 barrels of o i l per day with a gas-
i 

o i l ratio too shallow to measure, and band 3 a test of '{% barrel3j 

J 

per day and a l£o cubic f e e t per ba r re l gas -o i l r a t i o . On the 

second l i n e down, which would be the Horseshoe Canyon Ho. 2, they! 

show the exact opposite, sand A has 103 barre ls of o i l per day 

po t en t i a l w i t h 193 GOK. sand B haa .;9 barre ls of o i l pes5 day j 

po t en t i a l and. 73 to 1 GOR. I say th i t t h i s data contradic ts i t ­

se l f and I don* t t h ink that — 

Q I n what way does i t contradict i t s e l f V 

A I i i one case we have higher r a t i o and higber pro­

duction t es t i n Sand A; i n the other case ye have higaer r a t i o 

and higher production tes t i n Sand 3. This merely shows the 

same v a r i a t i o n you have w i t h i n the f i e l d . 

Q Bow* Mr. Vemor* free, your' reservoir study of the 

Horseshoe-Gallup area, state whether or n o t , i n your opinion,the 

present method of completion of wel ls w i l l cause a r e su l t i n 

waste. 

A I cannot &ee any p o s s i b i l i t y that the present 

method of completion w i l l r e su l t i n waste. F i r s t , the presaut»es 

appear to bs th© s&ias or very nearly o.,3 so, at present, there 

should be no migra t ion from one zone tv the other. The pressure 

d i f fe rence between the zones could not bee-ise very high because 

there i s not very h igh pressure i n e i ther z~ne at present. Fur­

ther , we do not believe f l o w would occur between zones, but I f 
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we postulate for & moment that i t might -r I do not see how any 

loss could be caused because we are producing o i l from both eoncs. 

C. I believe the test haa shown that there has beer, \ 

some 63 welis completed with both soaes opened I n the well bcre» 

What effect, i f any, has this had on tho eoismunication on the 

two zones, A and B? i 
i 
i 

A Our geological witness has shown that we believe 

the two 2ones are connected, they we: - not, i n the completion 

of the 63 wells, as man has connected the tw: zones. 

Q In your opinion, does ti_e present method of com­

pletion i n the two zones by open hole method present any p a r t i ­

cular water flooding problem? 

A Ko. We would, under water flooding In a situation 

of this sort, which, i s not different I i i fclmt sense than say a 

limestone reservoir with two reservoirs within a massive lime­

stone, we would i n that case attempt to4. or we would inject i n 

the two zones separately so we could control our rate of frontal 

advance. We would calculate the displacable volume of o i l froa: 

the area around the injection well, attempt to equalize our i n ­

jection rates on a per volume basis. Ot course, this isn't per­

fect, I t i s quite possible that some water would come through, 

into one zone before i t did i n the cti*er, but thi s calculation 

should make the time of a r r i v a l relatively close. Further, 

suppose for a moment, that water did got i n one scne f i r s t s was 

produced in the well bore along with o i l fron a water-free s-vnc, 
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ths pressures i n the two zones should be such that I don't see 

how any water could go from one sone to the other. And fur ther , j 

i f i t d id , i t would be swept out as the water f ron t advanced 

through that sone. 

Q In your study of the reservoir conditions in the 

Horseshoe-Gallup area, do you have any recommendations to make j 

to the C omission as to whether or not these a ones A and B 

should be treated or continued to be treated as one reservoir? 

A I reccoBsend that they should continue to be treated 
i 

as ft common reservoir. | 

KR. HINKLE: That's a l l , j 
i 

KR. PGBlJsRt Anyone have a question of th i s wi t ­

ness? 

CROSS JEXAKINATIQK 

BY m . WOODWAx?! : 

Q Mr, Vemor, a l l of the core analyses you have i n - j 

trodueed here i n evidence are taken fran wells on the Southwest 

f lank of the f i e l d , i s feat correct? 

A That l s correct. ; 

Q Each of these core analyses, in your opinion, j 

analyses, I n your opinion, show a re la t ive ly thick permeable j 

sand body saturated with o i l? j 

A Which part are you talking about? Are you refer r ­

ing to the zones characterised as Zones A and B? j 

Q You have stated that these analyses show a thick j 
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permeable sand body,, i s that correct? ! 
i 

A Yes, i t shows two thick very permeable sand bodiesj 
i 

and the zone i n between of lower permeability, | 
| 

4„ In each of these cores? ! 
i 
i 

A Actually, I t only shows that i n one of them, I j 
i 

presented the other two cores to show that i t , as much of the j 

core as we had, backed up our earl ier contention, j 

C I s i t your opinion that there i s ver t ica l ccrounl- j 
cation throughout th i s sandy Intervalv i 

i 
A I t i s sty opinion that over the large area involved ,' 

i 
I 

i t i s very possible f o r eosuamlemtien to exist through th is ad- j 
i 

Eaittedly low permeability. Secondlys a specific core would be ! 
Well Ho. 23. Unfortunately, we didn't sore the center Interval, j 

I 

As Much of the oore as we have shows that the interval between 

say 1190, 122o i s sandy, or rather shows that there i s permea­

b i l i t y and s o i l o i l saturation. Well Mo. 29, the log does not 

look quite as good as Well Ho, 23. We think that, by showing 

Well So. 29, that there i s permeability. There itiost certainly 

i s per&eability, or there faost certainly i s a zone of somewhat 

better characteristics here on Wel. So. 23. 

Q Is i t your opinion that the core from Well 23 

penetrated both Sand A abd B to some extent'/ 

A res, i t did, 

Q Mow, do you believe there i s effective permeability 

throughout this vertical section? 
• — p 

I 
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A What dc you faean by effective permeability? 

Q Well now, as a petroled engineer, you are aware j 
i 

of the standard usage of that term ix* tixe movement of f l u i d j 
i 
i 
i 

through a sand body, I am sure. During the producing l i f e of | 

the f i e l d , say 2o or 30 years, would you have effect ive ccsnrouni* j 

cation of f l u i d through th is sand body? ; 

A I think that i s very possible. In f ac t , very prob-! 

able, and especially In the zone characterised by the wel l log 
I 

Ho. 23. i 

Q You f ee l that there could be effect ive coramunico- | 

t ion throughout that ver t i ca l eolusm? j 

A I think that the ocawunl cation would be low, but j 

that there could be eossmunieatian. | 

o Within the producing I l i a vf ths f i e l d , aay 20 or 1 
i 

! 

30 years? j 

A Yes. 

54 How, Mr. Vernor, unless i t i s clearly shown that 

both Sand A and 3 are represented i n that column, that i s , that 

Sand B has not played out between these three wells and tlie heart 

of the trend, th is evidence indicates nothing about eoxtaaunication 

between Sand A and 8, does i t ? You wuot assume a horizontal con-

t lnuation of Sand B tc th® saad Interval you have cored i n these 

three wells, i s that not correct? 

A For a specific shewing, yes, However, I believe 
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that hy showing tha nature of th is aandy in ternal , one aay vary 

wal l extend the saae reasoning to the other parts of the f i e l d , 

i t That i s a matter of speculation, i s i t not? 

A Hh&t*s ay opinion. 

Q, Considering f o r the mcausnt, Kr, Vernor, the man 

raade avenues of eaojauuieation between these two sands, do you 

believe that a wel l completed i n on© of the sands would e f fec t ­

ively drain the other during the producing l i f e cf these two 

f ie lds? 

A I didn ' t aay that . 

C I a sited you do you believe that? 

A I thinK that the rate would be low enough to be 

roucn acre economically to be completed through both sands. 

Q Io you believe that you could drain one reservoir 

by completing the well i n the other? 

A You are not leading m t . tlwe when you say — 

Q During th i s period of twenty to t h i r t y years* 

A You want to postulate that i s the producing l i f e 

of the f i e ld? 

Q, We are making that assumption fo r tne purposes of 

th i s queati on. 

A Well, I w i l l answer the onestion thia way. I f 

you had no wells completed i n the lower gone and you complete 

a l l the others i n the upper zone, i t ia quite probable that in 

time you would drain the lower sons, 
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Q How much time? 

A Quite a length of time. 

Q More than t h i r t y years? 

A I t would be d i f f i c u l t to say how long, I couldn't, 

put a number on i t . You realize the ooaanunication, or rather 

drainage, i s a r e l a t i v e thing. 
! 

Q Am I to understand that you don't know whether a ! 

well completed i n one of these sands would e f f e c t i v e l y drain the 

other w i t h i n a period of t h i r t y years? 

A I think i t I s an impractical solution to the pro­

blem. 
I 

Q That i s not the question. The question i s whetherj 

or not you know or have any opinion &3 to how long i t would take 

tc drain one of these reservoirs by completing the well i n the 

other? 

A I think i t would take quite a long time, although j 

i f you want to allow drainage along the lower zone and around 

through t h i s zone that Mr. Agatston has described, along the south­

west side of the f i e l d rather than d i r e c t l y through t h i s zone 

that you are discussing, the time might bs considerably reduced. 

Q Mr. Yernor, you mentioned El Pago's Ejxhibit No. 12. 

You would recognize that there are differences In pressures with" 

i n a single common source of supply depending on the time of 

completion, the nature of completion, and the duration of pro­

duction at the time of completion, would you not? 
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h You are saying that pressure changes as the f i e l d 
i 
i 

i s prociucecY ; 
i 

r Yes. ! 
i 

i i X e S * i 

c a on, would you recognize, i n coajparing the pressures 
I 

of two reservoirs , that a ranje of pressures I s & f a i r compariso^ 
| 

more than i n d i v i d u a l w e l l pressures? I 

A You have only one here,, I would say i f you looked 

at i t alone you might he sole to draw a conclusion. 

0, liow, Mr. Vernor, what i s tlie range of pressures i n 

the three wel ls tested I n Sand A? 

A Ganges f r o a 100 pounds tc 221 pounds* 

Q what I s the range of pressures at cam.on datum 

f o r Sand B? ; 

A 201 to 243 pounds. However, I would l i k e to point 

out jus t what you brought out} the other two pressures on Sand A 

were taken i n January of 1959, whereas the pressures I re fer red 

to were a l l taken i n September, October and ilovember of 19i>7* 

Q I s i t not t rue that the pressure* taken from the 

Horseshoe Canyon 6 Well i n Sand A were a f t e r aand o i l f reeing? 

A Are you Implying that would have some e f f e c t on the 

pressure? Skey were, yes, according to the E x h i b i t . I don*t aec 

that tha t bears on tire problem. 

n Eow, on a na tura l completion, tae Horseshoe Canyon 

Mo, 1, also completed i n 1959* you nwte the s i g n i f i c a n t d i f f e r -
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ence froxa pressure? 

A A a compared to what? 

Q. As compared t o Horseshoe Canyon 6 and 0, the pres­

sures i n Sand A? 

A I t I s 201 pounds as compared to 194 pounds and 1->G 

pounds. 

Q Oa a oomaon datum? 

A On a caaaraon datura* 

C To you th ink the adoption of cowraon datum i s a goo<i 

comparison? 

A Shat depends f o r what purpose you want to us® i t . 

What purp.se do you want to use i t f o r 9 

Q, For the purposes of t h i a hoarlrrg and comparing. 

A For the purposes of t h i s hearing, I th ink i t i s a 

good idea. I might poin t out that tho other th ing I had i n mind 

would be f o r a a m t » r i a l balance c a l c u l a t i o n . 

Q. Ilave you observed any core a taken from wel l s I n the 

heart of the f i e l d ? The three that you t e s t i f i e d to deal w i t h 

we l l s I n the southwest f l a n k , have sou served any cores take i'i 

I n the heart of the f i e l d ? 

A 2be cores themselves or the analysis? 

Q E i the r . 

A I have not seen the core*,. I have seen the analysis. 

C What do those analyses indicate about the interven­

ing shale body between Sand A and B? 
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A You mean tlx© intervening aand and shalev 

v Sandy shale and shaly sa.uu? 

A Well, since we attempt%c to select the beat part j 
i 

of the core to have analyzed In order tu save money, we did not I 

have the center section analysed. j 

C: Yon do not know what the permeability of that een- j 

ter aeetion ia? 

A That Is correct. 

Q Mr, Vernor, as a petroleum engineer, does your pro 

fession generally recognise that i t i s a wasteful and dangerous 

price to permit water i n one reservoir to penetrate another 

reservoir? 

A Under what circumstances? 

Q Wa are asking this as a general observation or 

practice of the profession. Do you generally per*:it, or would 

you advocate permitting the in, ectic. cf water int one reser­

voir and then permitting i t to penetrate another? 

A Well, for water flooding that would he normal tv 

use water f roia some other reservoir arid in,-eet i t into the o i l 

reservoir. 

Q And then permitted i t to go frac; that reservoir 

s t i l l to another one? 

A Only i f we are water flooding both reservoirs. 1 

am contending here that these are not tw-.. reservoirs. Conse­

quently j we would not be going to anotaar- r e o e r v s i r . — I aay thia 
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i s no difference i n the condition of two zones which may need t r 

be separated i n any water flood. 
! 

Q t o you expect the advance : f water1 to be i n a u n i ­

form configurat ion? 
i 

A You heard my e a r l i e r testimony. I said that by our 

ca l cu la t ion we might make the f r o n t a l advance r e l a t i v e l y uniform 

and i f i t were not , i t would not adversely a f f e c t the water flood). 

Q Mr. Vemor, you have ae&n tiro isopachous map in~ 
i 

troduced as i l ?aso»s Exhibit Ho. 2, I believe? 
A Yes. j 

i 

Q Have you seen the laopaohous map of Exhibit No. Ir 

of Band 3? 
A Yes. 

k Now, looking at the configuration and contours of 

taese two sands as shown on those iaopaehous maps, can you sug­

gest any program of Injection which would assure a uniform flood 

throughout these two sands su that you could in any way calculate 

the a r r i v a l of the flood at the same ti.re i n the same well or 

even approximately the same time? 
! 

A I have no Intention of making & complete water I 

flood study of this f i e l d u n t i l we have at least our lease; we 

have not decided upon a pattern. 

Q. In looking at the two &ands, however, your t e s t i ­

mony i s that you are not prepared to say how you could in s t i t u t e 
such a flood? 
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A I w i l l say —» i 

Q That , o » could inaure tne water i n fee « U b o « j 

at the same tlaie through both sands? 
i 

i 

A I f e e l sure that we can design a f l o o d such that 

the f r o n t a l advance would be r e l a t i v e l y uniform* You are assur­

i n g , i n your question, that the a r r i v a l of oil® before the other 

i s de t r imenta l j I aay i t I s no t . 

C, I am simply saving you* 

I feel sure that we cu.:> 

& , , WOOCWAHDJ tfe have no f u r t h e r questions. 

I'B, ?ORT££i Anyone else have a question of the 

witness? 

m , EimiMt We would l i k e t~ o f f e r A t l a n t i c ' s 

i n h i b i t s 9 and 10 i n evidence. 

Kit, PORTJBRi I s there oo^ection to tlie admittance 

of these Exhibits? They w i l l be received. The witness may be 

excused. 

(Witness excused/ 

MS. HIMKX&i I would l i k e to c a l l Mr,1,0 .Davis . 

» . 0 . DAVIS, 

cal led as a witness, having been f i r s t duly sworn on oath, t e s t i j -

f l e d as f o l l o w s ; 

DIRECT iiXAMHASlOK 

3S MR. EIHXLE: 

Q State your name, please. 
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1 C J I 

A T. Q. Davis i 

C, Where do you reside, Mi* . Davis? 

A Casper, Wyoming. ; 
j 

C 3y whom are you employed? j 

A The A t l a n t i c Ref in ing Coapany. j 
i 

Q I n what capacity? j 

A Regional petroleum engineer. | 
i 

Q Are you a graduate petroleum engineer? 

A Yes, I s^a^ated f rest the Univers i ty of Texas, re­

ceived a 3.S. i n petroleum engineering i n 1947. 

Q Have you been employed by the A t l a n t i c since 1947?| 

| 
A Tea, I have. j 

i i 

Q And where have you held pos i t ions w i t h A t l a n t i c , j 

i n what areas? 
1 

A I ' v e worked i n Texas and the Rocky Mountain area. 

Q Are you f a m i l i a r and jaade & study of the Horseshoe' 

Gallup area and the reservoir condit ions there, as petroleum en-

gineer f o r A t l an t i c? 

A I have made a study of the iseehanieal aspects of 

the f i e l d , yes. 

C, And you are f a m i l i a r w i t h the production and the 

d r i l l i n g costs — 

A Yes. 

C and production costa? 

A Yes, I am* 
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MR, HISKLBs Are the qual i f icat ions of the witness 

acceptable? 

POHTiS: They are* 

k (By Hr. Hlnkle) Have you prepared estimates of 

the cost of dual wells on your leaser, the At lant ic leases, i n 

the Horse shoo-Gallup area? 

A Yes, I have. Our present wells are completed with 

f i v e and a half inch casing, and I estimate that I t w i l l cost 

$14,i4.0.j more to dual one of our present wells* f o r wells thai we 

haven't d r i l l e d yet, I estimate that I t w i l l cost #12,ij.Q0 per 

well more to d r i l l . 

Q Ih i s f igure i s considerably liigher than the f igure 

that was given yesterday by £1 Paso* Ho you have any explana­

t ion f o r that? 

A Yes. I think that th i s i s due to the fac t that we 

would use a d i f fe ren t end hole arrangement f o r one reason, and 

we would use a separate pumping unit to pmp the lower zone, an­

other reason. Actually, we looked at ~>I Paso's proposal f o r 

duals f o r application on our lease, aad we decided that although 

i t aright be satisfactory f o r them, I f oucis w&re ordered, that 

i t wouldn't oe satisfactory f o r us. they propose using inch and 

a half tubing, and an inch and a four th pump i s the largest pump 

you can use i n th i s tubing. I f we hung both of our rod strings 

on one pumping un i t , as they propose, the most production we 

could get would be from jQ to 73 barrels a day per zone. And, 

! 
t 
{ 

1 

j 
i 

| 
j 

1 

i 

! 
t 

i 
i 
i 
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i n our opinion, th i s ia not esiough productive capacity- We think 

that th i s f i e l d w i l l be water flooded and that we should have & 

productive capacity of three or four tl^es the allowable f o r each] 

zone. 

C, Can you describe b r i e f l y to the Comal ssion tlie type 

of equipment that you would prefer to use? 

A I f duals were ordered, wo would run two strings - f 

two and one-sixteenth inch OD f l u s h jo in t tubing. Tou can use an 
i 

inch and a half purap with th i s tubing, snd we would bang the ro~; 

strings fo r the lower zone oa a separate pumping un i t . We thin;, 

that that i s necessary f o r the lower zone because a l l the gas 

that comes out of the lower sone must go through the pump. This 

i s going to lower the volumetric effecieney of the lower pump, 

and we thin*, we would have to put a larger pumper unit to pump 

the lower sone. 

Q That ia the type of equipment you are using nt the 

present tine? 

A Ve are presently using two inch tubing In f i v e and 

a half casing, and i f we dual, we would have to remove the two 

inch string and run two strings of tw; and one-sixteenth inch, 

Q How, as to the wells c o l l . ed in the fu ture , how 

would you equip those? 

A We would run seven inch casing on wells in the 

future and run two strings of two inch non-upset tubing* This 

would allow us to use greater pumps and have greater capacity. 
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i; Do you agree with. WL ?aao* s projected method for ! 
j 

separation and metering of the oil? ! 

A I agree with the concept they propose f o r metering 

the o i l fo r the two zones shou.d a dual be ordered, hut I don't 

agree with the equipment that they propose or the method they I 

propose fo r doing th i s . They would use a coapartmental separator-

with two meters f o r eaoh we l l , and we anticipate that on our two 

leases we would have jO dual wells and about 16 singles, a t o t a l 

of 66 wells, and that would require us to use 66 separators arid 

about 116 meters. How, th i s would be burdensome from an operat­

ing standpoint, and although we den* t ob ject to ..A Paso's use of 

that method, we wouldn't do i t that way ourselves. 

Ci, What would be your additional or i n i t i a l investment 

i f you had to go tc dual completions? What i s your estimate of 

i t ? 

A We would have >0 dual completions, approximately, 

and we would have 23 f i v e and a half inch cased wells at £24,ip0 

each, which would eost an additional g331,ooc We would have 27 

seven inch cased wells at 112,4.00 eaoh, which would cost an addi­

t ional -£33-;»bdC, and the t o t a l additional cost f o r po wells would 

be jbh t> ,vu . - , 

C That ia your addi t i .na l coat f o r dual completions 

ln the event that you were required to clu i t ? 

A That's correct. 

C What about your operating expenses, would they be 

D E A R N L E Y - M E I E R & A S S O C I A T E S 
G E N E R A L L A W R E F O R M E R S 

A L B U Q U E R Q U E . N E W M E X I C O 
Phone CHope/ 3-6691 



higher? I 

A In our opinion, the operating expenses, i f duals ! 

were ordered, would double. I say this because we would have 

twice as many pumps and roc strings and tubing strings; would j 
i 

have twice aa jsany pumping units and engines, flow lines, meters^ 

twice as much storage, twice as much labor to handle this addi- j 
] 

tional equipment and production. In icy opinion, from an cperat-« 
j 

ing cost standpoint, I t would be ths* same as doubling the number | 

of wells on our leases. i 

Q, Will duals have any effect on the economic l i f e of 

these wells? 
j 

A I thin*-; duals would cause an earlier abandonment 

of the wells. I t follows that i f your operating costs are twice 

as high, then the economic l i m i t on a *»ell w i l l occur at a pro­

ducing rate twice as high as f o r a single, so I think the duals 

would undoubtedly be abandoned earlier than single completion,, 
H Viould the earlier abandonment, i n effect, cause 

waste? 

A I t would leave more : i l i n th© reservoir, i n my 

opinion, than single completions would because you would abandon 

these wells earlier, 

k Have you made any estimate as to how much your 

operating costs might increase i f you went into dual completion? 

A V/ei-, our present operating aosts ere running a 

hundred dollars a well a month right now on single completions. 
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In sgr opinion, these costs would double i f we had to gc to duals j 

and we would have approximately ;?o duals, and _>o tlraes jiOC a ! 
i 

raonth i s 4 J , JO^ a iaonth that I think cur operating costs would j 
l 
1 

increase, j 

C "What i s your opinion ox the dual completions by j 

using the Brown zone selector which was described i n the test!- ; 
i 

BIOny here yesterday? 
i 

A Well, mechanically, I chick this too l i s satis­

factory* I don't have anything against the t o l f i^ai a meehani-
i 

oal standpoint. We wouldn<t want to u»e i t on our leases be- j 
\ 

cause I thin* we would have trouble »a,-JLng our allowable when 

th is f i e l d starts to decline because yru would only be able to 

produce each gone half the time. Also, f o r water f looding, I 

thinx both zones should be produced continuously. Also, I would 

object to another operator using this tool i f duals were ordered 

unless the Cocci!ssion assured us that s s a t i s f a c t o r y method 

of sealing the too l could be provided, iiow, what I mn getting at 

there, l e t» s say a putaper I s having trouble waking r.is allowable 

from one zone, then he i s going tc be tempted to switch the tool over and get i t out ot another sone, to I think i f such a tool 

were used, the Commission would haw- t a s s u r e everybody that the 

thing i s sealed in one direction or tic other. 

Q From an operating standpoint, what i s your opinion 

of duals versus single completions? 

A wel l , l e t me state that Atlant ic l s not opposed to 
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duals aa a policy* vie have feany dual completions in operation 

and we propose th&u and reooauaend there when we think they are I 
I 

necessary, I n this particular f i e l d , frox,. a reservoir engineer- i 
j 

ing standpoint, i i i * . Vernor has already gone over reasons why we 

thina: dual a are unnecessary. &ow, frow an operating standpoint, 

duals would cost us an add i t iona l $060,000 more than single com­

p l e t i o n s . We th ink that our operating costs would go up $p,00o 

a month. I believe that duals would be abandoned e a r l i e r than 

single completions, and tha t duals would cause more o i l to be 

l e f t i n the ground than single completions. Por these reasons j 
j 

i t would be ay recommendation that EX Paso'a app l i ca t ion f o r i 

duals be denied. 

2§i. El&'&u&i H a t ' s a i - . 

M . PORlilH: Anyone have s question? 

CitGSS &AAKOiA?iGA 

BT m. wttixOUQszsi 

Q I would iiice to aa*c one question. Did I understand 

you, s i r , to say that i n your opinion dual completion would re­

sul t i n e a r l i e r abandonment? 

A Yes, s i r . 

H Is that a broad statement applying to a l l dual com­

pletions, sir? 

A well, i n some eases I think duals are necessary to 

prevent waste. 
Q ihe question was, do you think that dual couplet I osf. 
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resu l t i n e a r l i e r abend oar. .eat? 

A I f you ar© looking at two reservoirs being s ingly 

completed versus tae same two reservoirs being dual ly completed, 

I th ink the answer I s yes, i t would cause e a r l i e r abandonment. 

Q Which i n every ease would mean uiore waste i n that 

more c i l would be l e f t I n the reservoir? 

A That i s r i g h t , except i n some cases you slight want 

to dual the w e l l to prevent the waste. Por instance, i f you had 

a gas reservoi r and an o i l reservoir , you wouldn't want to singl; 

complete wel ls l i ^ e t oa t . 

m . SUHKOOOHSi ©lank you. 

KR. POitTJEai Anyone else have a question? 

QffESTXOHS BY FISCESRs 

ti Mr. Davis, i n l i n e w i t h dais dual completion, then 

do you th ink that i f you dual ly completed i n two c i l reservoirs 

that that would cause premature abandonment of e i the r one of the 

two reservoirs regardless of the separation between the two? 

A As opposed to p u t t i n g these two o i l reservoirs 

together? 

:«: Just f o r t h i s question, yes. 

A Yea. I t would cause e a r l i e r abandonment than I f 

the two reservoirs were s ingly eoiaplsted. 

£• Would you recommend to your company that t h i s 

Horse shoe-aaiiup both sands be water f lood? 

A We are going to laake a -water f l o o d study, and the 
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early results indicate that t i l l s i s ac excellent place $~> w.ter 

f l ood , so I am sure the study w i l l bear out that we w i l l reeos:-
i 

itend a water f lood program* | 
i 

Q Wail, i f i t does bear that out, you, i n your op i n - j 
i 

ion, would recoraaend a water f lood program to your company? j 

Wouldn't you i n i t i a t e your water f lood before primary abanrfonc.en^? 

A We would i n i t i a t e i t as early as possible to main­

ta in allowables oa these wells, and whenever that would occur, wo 

would t r y to arrest the decline early enough to maintain the cur*' 

rent allowable. 

KR. FISCHEat Shank you, 

KR. PQRTBRi Anyone else have a question? 

GSFSSMOBS BY Hit. WOGDfcARI>i j 

Q Mr. Davis, what would a single well completed i n 

Saad A costs approximately, to d r i l l i t and ©quip i t ? 

A About $2^,000, $25,OUo. 

•Q, Aad what would a single well d r i l l e d and completed 

i n Sand 3 cost? 

A Approximately th© aaia« coat. 

Q Approximately the same* .Mow, i a there, in your 

opinion, su f f i c i en t recoverable reserves by primary iaeaaa to 

recover the cost of a single wel l and ret-arn a reasonable p r o f i t 

to the operators? 

A k siagle well i a a atngls %om, you mean? 

Q That i s correct. 
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A Depending on what part of the f i e l d you are t a l k i n g 

about, yes, i n the asper i ty ef the f i e l d that would be t rue , i 
i 
j 

Q I n both zones? j 

A Yes. 

Q As a matter of f a c t , there are a number of single 

completions i n Sand A , - -

A H a t ' s r i ^ b t . 

q i s n ' t that eorreot? 

A Yea 

Q A i l r i g h t , now, let's co&pare the coat of two sing}* 

wells, one completed i n Sand A and om completed i n Sand B, and 

a well, a single well completed in botn. zones, and dually con-

plated i n both zones as your company -#ould prefer to complete i t , 

and a single well completed In both sones but not dually complete 

so as to segregate production. What would be the t o t a l cost of 

the two single wells? 

A Be around $$0,000* 

Q And of the dual eoapletioa by aseans of one w e l l , 

In "ooth zones? 

A Be about $23,^03. 

Toes that include the e:st of the dual equipment ? 

A I misunderstood you. would you ask that again? 

Q. What would be the cost of the dually completing a 

single well i n both Saad A and B? 

A ->n one of your present wells i t would coat, the 
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in i t i a l cast would be around $25,000, and we would have another 

$lk$kOQ to dual i t , whiah would be $39,14-00* 

Al l right, then, i f eaeh of these sands would pro­

duce enough o i l to pay the cost of tw, separate wells, certainly 

they wi l l pay t&e ©eat of the dual completion, wi l l they not? 

A Yea* I think the testimony haa been earlier that 

we think that duals are unnecessary. We haven't ssld that you 

oouldn1t pay i t out* 

Q I t i s possible to dually complete these wells and 

s t i l l receive a reasonable profit on your Investment? 

A Ifou wouldn't receive as raueh profit as you would 

if they were singly completed„ but you would in a l l probability 

aake a profit. 

Q How, Mr. Davis, you have testified that in fail ing 

to — or as a result of segregating the production from these 

two zones you would effect an earlier abandonment of wells due 

to the increased operating eost, with the result that some oi l 

would be left in the ground, i s that correct? 

A that*a asy opinion, yes. 

Q I s that observation not likewise true of any two 

sands underlying the same area separated by as such as two or 

three thousand feet? 

A If you dual any two sands aa opposed to putting 

then together with a single completion, you would always have 

the higher operating cost on the dual a, you would always have to 
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210 
abandon the dual walla earlier as opposed to the single well. 

Q Bow, that would likewise be true of two separate 

completions, let*a say, in two sands separated by as much as two 

or three thousand feet? 

A {ghat's true. 

<i However, on either duel completion or an open hole 

completion, i f I say use that term, you have the production frcei 

both zones contributing to your eost of operation, do you not? 

A Yes, but the cost of operation i s twice as high 

on the dual. 

Q As a matter of policy, do you advocate separate 

completion* in separate reservoir*? 

A When we think waste wil l occur, we do. 

Q In the absence of waste, you favor open hole com-

pietions? 

A Waste has many definitions. You could have two 

crudes, one sour and ©ae sweet, you oould have a different gravl 

of the crudes* I think when anything would affect your ope ratio: 

so as to cause waste, Atlantic would certainly recommend dual 

completions. 

Q You have more reservoir control ia two separate 

common sources if they are separately eo&pleted? 

A You can t e l l more accurately how much eaeh zone 

produces, yes, provided you sister the separate zones* 

Q I s there any way that you can actually t e l l how 

1 
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much eaeh zone produces when the production ia not segregated? 

A There i s so way that I know of, unless you make 

periodic tests on the different zones. 

0 How, on the assumption that water flooding will be 

instituted, In the event that the dual completion does result in 

an earlier abandonment, for primary purposes, would not that re­

maining oil be picked up by the water flood as well as aueh ad­

ditional recovery? 

A I would think the water would sweep that area, yes. 

You would always have wells on a lease, even with water flood, 

that eventually would be abandoned, and I think dual completions 

would be abandoned earlier than single completions. 

Q Toes i t make very much difference If you went to 

a water flood? 

A iivaaif you went t a water flood, you would s t i l l 

have some wells on your lease that were abandoned when the lease 

was finally completed, you would be abandoning these wells earl­

ier taan you would If the wells were singly completed. 

m . WOODWARD; We have no further questions. 

Wi. PORSSRi Mr, Hinkle. 

aSDEUSCT JXAHXHRTXCB 

BY$ MK. HIHKLEi 

Q, Mr. Davis, getting back to the Governor1* question 

of dual completions, in this case we are talking about supposedly 

a single reservoir and completions in two gonea, you ail gat say, 

2i|9 
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of a common reservoir? 

A Ye*. 

q, under the Rule* and Regulation* of the Oil Conser­

vation Commission, where you have two distinct reservoirs separ­

ated by a wide interval, for instance, if you had production in 

the Pennsylvanian formation and production in the Devonian for­

mation, and you had a thick interval, and there is no question 

about them being separate reservoirs, in that ease you would not 

be permitted to easplete that hole by open hole methods, would 

ycm? 

A Ho, i f it was established that these were separate 

reservoirs, no eoaasunioation between them, we could not complete 

these as an open hole completion. 

Q In that ease, you have one of two alternatives; 

either to make a dual completion in both reservoirs, or to drill 

two separate wells, one to say the Pennsylvanian formation, that 

reservoir, and the other one dwon to the Devonian? 

A Th&t Is right. 

Q, Sow, that involves an economic problers in the cost 

of dril l ing a completely new well, does I t not? 

A 2es, i t does, and in nine oases out of ten, i t 

would be s&ore economic to dual a well than i t would be to d r i l l 

a separate well. 

Q Well, now, i s i t true in that case that you might 

leave sce§* o i l because of premature abandonment oe cause of dual 
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completion? 

A Xs a ease Ilka that it would be tae dual compared 

to two wells instead of one well, — 

Q Tnat<s right. 

A ao the abandonment would be approximately the 

same. I t might even be a l i t t le leas. 

Q But really you didn't intend to convey the iaprea-

sioa in your answer to the Oo rem or* a question that your state­

ment was true generally ef duel completions? 

A lo, X didn't. 

tfl. KUKLSi that's a l l . 

HR. PORTfiKi Any further quest!oaa? Mr. Fischer. 

lUsCRoas EmmAvim 

BY: ME. FMOamt 

Q Mr. Davis, you mentioned a hundred dollars a month 

per well aa essentially what you would call a l i s t cost, is that 

right? 

A 2hat is oar direct operating eost* It includes 

pumpers, laborers, plugging job, et cetera, 

Q What is the greatest single item la that one hun­

dred dollars? 

A X don't think X could answer that, I haven11 analy­

sed our cost that thoroughly. X am sure labor is a large ltest 

and maintenance and repair of hole aad surface equipment is a 

large item. 
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Q Your pumping units, those wells that are pumping, 

are they run on an eleetrie motor cr gas? 

A islsetrieity i s not available In that area, so we 

are running these with gas engines. 

Q. But possibly your pushers' wages would be the 

greatest single item? 

A It<s one of the largest Items, I wouldn't say i t 

was the greatest. 

Q How many pumpers are you using on ydur lease in 

the Horseshoe-Gallup at the present time? 

A We have one / u l l time pusaper and we have one con­

tract puaper that works nearly f u l l time. 

Q Would you have to double the amount of labor or 

pumpers i f i t so happened that these were determined to be two 

separate sources of supply and you dualled the wells? 

A oh, I am sure that we would. We would have twice 

as many things for the pumper to do. 

HH. FISCHMs dank you. 

HR. ?0RTi£i. Anyone else have a question? The 

witness crny be excused. 

(Witness exeused} 

tel. nimZMt 2hat»s a l l we have. 

m* 5U£LL; May It please the Commission If we 

eould have a short recess to arranje our exhibits? I believe 

we wil l have a net saving of time overall. 
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2 S3 
m . PGRTEfU I favor that. 

{Short recess) 

Mi. ?QRtJRf Ihe meeting wi l l OOJBC to order, pleas* 

Ml. KELLAHISi In my testimony this morning I an­

nounced that we would have some core samples. They are now 

present here in the hearing room and they are on the table in 

the back. They consist of cores from the Bolack Mo. i l Well be* 

tween the depth of 1336 feet and 15V feet, and from the Bolack 

Ho. 6 Well between the range of lp?*0 feet to 1>39 feet. Ih* ex­

act depth from which the various core samples were taken are 

marked on ths boxes, and at this tiiae we would like to offer thai 

for the benefit of the Commission. 

HR. PGRfjaB. Any objection to the admittance of 

these cores Into the record? They wi l l be made a part of the 

record. 

MS, KELLAHIH. In addition, there was some mention 

yesterday that the testimony of Mr. Bolack was not supported by 

any factual data. I have present here in tixe hearing room for 

the benefit of any who care to look at i t the core analysis on 

ths Ho. 6 Veil , upper sone, lower aand; the core analysis on the 

So. 10 and Uo, I Well in the lower sand, and an engineering re­

port on the Well Ho. 10 and Core Laboratories* reports on the 

area, dated December 22, 1957* and Harch the 25th, 19>3. Within 

about a week we wi l l have an additional report from Core labora­

tories i a the area under date of February, 1959. 

>. 

s 
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Ml. :&TO1XR. Those core analyses wi l l not he 

offered as Exhibits, hoover? 

1*21. KELlAHHf; I f you so desire, they wi l l be. 

ift, HU^TERi rfhe staff would like to see the cor© 

analysis. 

HR. fSUASXHs We would gladly offer them as an 

exhibit i f they so desire. Shay are here. I have no witness to 

identify then here, 

NGTISHJ Are the core analyses Identified? I 

think we would appreciate haying those in the record. 

KR. KELLAHIMt Just the core analyses? 

HR. KDTTER: Yes. Mr. Porter, we would like to 

compare theae with these electric logs. 

iix, ?OR3?£2is Mr. Buell, wil l you proceed with your 

testimony, please? 

HR. SDSLh: We have one witness who has not been 

sworn. 

(Witness sworn) 

Mi. BCELL: I adght point out at the outset, may 

it please the Commission, we will be extremely careful to avoid 

any unnecessary duplication since there has been a tremendous 

amount of testimony already placed in the record. 

CKARIJtS E. i'iAKSBAJX, 

called as a witness, having been first duly sworn on oath, testi­

fied as follows: 
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MRJiCT £XAKINATIOK 

mt m. ms&VLi 
Q State your full name, by whoa you are employed and 

In what capacity and what location, please. 

A Hy same la Charles R. Mar ahall. X am employed by 

Ban American Petroleum Corporation as a petroleum engineer In 

their Farmington office* 

Q What is your educational background with respect 

to pert oleum engineering, Mr. Marshall? 

A X received a B. S. degrea in petroleum engineering 

from the University ef Texas in 195$. 

Q What have you done since graduation? 

A X have been employed with Pan American except for 

six months in the Armed Services. 

MR. BCELLs Aay Questions as to his qualifications 

ffi. PORTBHt He, air. 

Q (By Mr. Buell) Tou said you were employed and 

worked out of Fan American*a Parmington office, is that correct? 

A That*a eerreet. 

Q Does that of flee have direct supervision over Pan 

American* a operation* in the Eorsealioe-Gallup area? 

A Xt does* 

Q In oonneetion with you. duties with Tan American, 

Mr. Marahall, have you made an investigation and study to ascer­

tain whether or not in the Horseshoe-Gallup Pool we are dealing 
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with cae tus.or. source of supply or we are dealing with two 

separate and dis t inc t sources of supply? 

1 have --ado such a study. 

< "what i s your opinion based on such a study with re« 

Lo ti-£i. cueKticn? 

„.y opinion i s that in this situation we are dealing 

-Jit:-; o cao.to source of supply. 

Ai l right, s i r , thank you. I direct your attentioi 

:iov %•: what has been marked es ran Auueilean1 & Exhibit Mo. 2 and 

for the benefit of tae record, I wi l l state here that Paa Aaeri-

c, an* s ik\alblt Uo* I was used in cross examining aa E l Paso wit­

ness. What does ib&ibit 2 reflect? 

A exhibit 2 i s a structural aap contoured on top of 

the Gallup on a one hundred foot interval of the Horseshoe-Gal­

lup f i e ld . 

Q Al l right, s i r . X realise there has been acme 

general testimony oa structure, but since i t i s one cr i t i ca l 

aspect of the problem we are faced with here, Kr. Marshall, woul 

you briefly describe your structural interpretations as reflects 

by Exhibit 2? 

A M s Interpretation of the structure indicates tha 

the f omatlc-aa hare a rather gentle dip to tlie southeast in the 

northwest portion of the f i e l d . This dip changes abruptly along 

a line somewhere near the diagonal, the northeast, southwest 

diagonal ©f Section 10 to a considerably greater dip angle. 

i 

I 

I 

# 
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Q I i tout «ter« the hogback is ©aeouBt'iPsd? X have 

heard that word aisatianed during this caae. 

A X believe whet le termed the hogback le off just 

to th* southeast of this particular diagonal, 

Q And that ia where jour deeply steeping beds begin 

and start in that general southeastern area? 

A That Is correct, 

Q All right, »lr, What is the significance of the 

red line X see om Exhibit 2? 

A 2he red line I s the trace of the cross section 

which is shown on Section AA price which I will use later, 

Q Are you ready to discuss that now? 

A Tea, 

Q Let m direct your attention to what has been 

marked as Pan American*s Exhibit So, 5, the cross section to 

which you just referred, what does It reflect, Mr. Marshall? 

A Shis section reflects, in my opinion, that we are 

dealing with a common source of supply in this field. 

Q Sow many are the wells which haw been included 

in that SaxLbit? 

A fhere are six wells represented on this Exhibit, 

six electric log, and also we have a sonic log for one of the 

wells. 

Q Of course, those wells are shown on the trace on 

Exhibit 2, but would you, for the benefit of the reeord, name 

D E A R N L E Y - M E I E R a A S S O C I A T E S 

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 

Phone CHopei 3-6691 



253 
the northernmost well snd the southernmost well that appear on 

that section 

A The northernmost well i s E l Paso natural Gtes Pro­

duotion Company's Horseshoe Canyon Ho. 1 B located ln the north­

west of the northwest quarter of Section 3, Township 30 Korth, 

Range 16 west. She southernmost well i s Pan American's Joseph 

Aldln's Ho, Z located in the southeast quarter of the northeast 

quarter of Section 10, Township 30 North, Range 16 West. 

Q What i s that log on the extreme right of Exhibit 3 

A This i s a sonic leg on the same wells, Pan Ameri­

can's, Pas American's Joseph A Id in* & Ho. 2. 

Q What i s the significance of a portion of each log 

that you have covered in yellow, what i s the significance of the 

yellow coloring? 

A I have colored in yellow on each of these logs the 

section in the interval that we are considering, which I inter­

pret to be sand. 

Q, Do the logs of the wells used on this section, do 

they reflect the interval that has been referred to in this hear­

ing as A and B and upper and lower? 

A Ho, s i r , net in every case they do not, 

Q What wells on that Sxhibit do not reflect the In­

terval that has been referred to here as A and B and upper and 

lower? 

A Well, you'll note that Pan American's Joseph Aid in 

» 
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Ho. 1, the interval which has been def ined as A, the bottom of 

thia interval, i t would be rather diff icult to pick on this log 

since the log i s Indicating sand development over the sajcrity 

of the interval except for perhaps the bottom 10 to 15 feet, the 

15 feet between 1>65 to 1580. 

Q I understand your answer now, Mr, Marshall. In 

other words, aoete of these log* don't reflect A and B and upper 

and lower because actually they show them as one ne of porosit; 

A That'a correct. And i f you wil l note, the electric 

log on Tom Bolack'a Bolack Ho* 0 located in the northwest quarter 

of the southeast quarter of Section 5, T0wr.3b.ip 30 North, Hacge 

16 West, this log indicates a well developed sand section from 

the t op of what has been called sone A throughout the producing 

interval in thia f ie ld , or to the bot tea of what has been called 

sone B. 

Q Mr. Marshall, for the purpose of this question, 

aseuee the Corliss ion approves Ul Paso's application. How could 

you physically dual Bolack*s Bolack iio. 0? 

A As we are considering dual completions here, i t 

would be physically Impossible to dually ccaaplete this well. 

Q, Would i t do you any good at a l l to set a packer 

in that well between what has been referred to aa A and B and 

upper and lower? 

A Well, as you wi l l notice, this well happens to be 

perforated over the intervals 1535 to 1630 and over the interval 

-? 
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1700 to 1720, How, this l a a similar completion to other wells 

in the f ie ld and you could set a parker between those two sets 

of perforations whieh would, of course, increase the allowable 

i f you had a dual completion, but your seal would be ln the 

parker, nowhere else* 

Ci In other words, yeu would have a seal in the well 

bore and Irjuvedlately adjacent to the well bore you would have 

communication? 

A Butt's eerreet* 

Q Do some ef the legs on that section, Hr. Marshall, 

reflect an interval between two sens a of porosity where you do 

not interpret sand to be? 

A Tea* As I pointed out in the A No. 1, there was 

approximately 15 feet, and the Mo, 2 there i s 15, 20 feet per­

haps, or saaybe 22 feet that i s Indicated to be rather impervious, 

Q Are large volume frac treatments commonly used to 

complete in this field? 

A Tea, s i r , they are. 

Q, In your opinion, as a reservoir engineer, do you 

feel that 6 or 10 feet of perhaps dense interval could forta 

an effective barrier between the two xsajor zones of porosity? 

A In talking cf intervals in that depth range, 6 

feet, and the volumes of fracture that we give these wells, I 

do not think you could, 
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C. Al l right, s i r , let 's c° back to Bolaek Ho, 3 for 

just a moment. Iasaiediately to the right of the Interval you 

have colored in yellow, 1 notice a blue dashed l ine. What i s 

the algnlfioJtnee of that? 

A 5!he interval iiaaediately above the sand section, 

say, over the Interval ll$,00 down to the top of the sand, i s what 

I interpret to be shale, the SP or self potential curve i s re­

flecting i t i s shale, X have jserely extended that shale line 

to the total depth of the well to shew what you would expect 

the log to indicate where that interval ahala — 

Q Xn other words, i s that the ahale line that 1 have 

heard referred to — 

A Tost*s correct. 

Q — ia this hearing bef ore? 

A The shale base l ine, 

Q Have you dene that for eaeh and every log on that 

Exhibit? 

A X have, 

Q Mr. Marshall, let ae direct your attention now to 

£1 Paso Hatural Gas Products Company's Horseshoe Canyon Ho. 9, 

which i s a well immediately to tne left of Bolack's Ho. 3 Well. 

From here i t appears to have aa apparent dense interval between 

the two aajor sonea of porosity? 

A that l s correct, approximately 12 feet. 
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Q Ai l right, s i r . Assume, for tha purpose of this 

question, that ths Conanission approves Ml Paso* s application 

and these wells are dualled, even assuming in that event that 

E l Paso could set a paeicer and separate the two aajor zones 

of porosity in that well, would you have the two zones separated 

in the reservoir when the well adjacent to i t has sand continuit; 

from the top to the bottom? 

A Mo* s i r , you would not. 

Q Again, you would have separation in the well bore, 

but you would s t i l l have ecnnUQlcation in your reservoir? 

A That's eerreet* 

Q Why have you included this sonic log? 

A 2he sonic log i s included to further verify ray 

interpretation that a rather well developed sand exists through 

the interval from the top of the upper sand to the bottom of the 

aajor sand. The sonic log, which i s Pan American*s Joseph Aldin 

Eo. 2, i s indicating shale froa approximately 1450 feet up to th 

top of where we have the log shown. I t i s also indicating shale 

over the interval 11*45, approximately, down through the interval 

we have shown on the log. Sow, you wi l l note that there i s a 

rather wide difference in log response through the interval fross 

the top of the upper sand to the bottom of the lower sand. Shis 

in say opinion, i s indicating the existence of sand development 

throughout this section. 

r 
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Q And you uae the sonic log as a too l to depict your 

•and oa the log? 

A Yes. 

Q, Save you coapared sonic logs and electric log* 

with other wells In the f i e l d ! 

A I have* 

Q Did they verify the interpretation that you re­

flected on Exhibit 3? 

A they did. 

Q Po you have any other caeraenta on this Exhibit, 

Hr. Marshall? 

A 1 might point out that In .ol Paso Natural Gas 

Products Company* s Horseshoe Canyon Io , Z B located in the 

northwest of the northwest quarter of section 3, which i s , I 

believe, the discovery ve i l in thia f ie ld, In this well the 

log indicates the existence of sand development frow the top of 

the upper sand to the bottom of the lower gone except for a 

shale kick that i s almost just needle-point wide, perhaps a 

foot, foot and a half . 

Q Let's assume tbat that i s , that foot or half a 

foot, i s ccapletely impervious shale, do you feel that a shale 

barrier a half a foot, six inches or twelve inches thick would 

fom effective separation between those two a ones of porosity? 

A Ho, a ir , I do not. 
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Q Ail right, sir, let ma direst your attention now 

to exhibit Mo, what does that Exhibit reflect > 

A iixhibit k i s an electric log OB Pan American's 

Joseph Aidin'a Uo* 1, and also an indiri dual core description, 

of course, taken frets this well* I've also indicated permea­

bility and porosity as they were indicated on the core analysis 

for this well. Pemeabliity i s indicated by the green coloring, 

and the porosity scale ia eroasways. 

Q In other words, you plotted porosity and pemea­

bliity as reflected by your core analysis on the left side of 

the well bore, and 1 aasuae that white line is the well bore? 

A That's correct, 

Q I xmsua the white vertical line? 

A Yes, 

Q What are you dcing here, then, Hr. Marshall, you 

are comparing core data with log data, is that correct? 

A fhat's correct, 

Q with respect to this so-called dense interval, 

did we obtain a core oe any portion of that dense interval? 

A We did obtain a core on a portion of thia dense 

Interval between what has been defined as Sand A and B. 

Q What did i t reflect with respect to porosity and 

permeability? 
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A Over the portion that we covered, the laet three 

feet, which ere well down into this Interval between the better 

developed portion* of the reservoir, we had one foot that had 

a permeability ef 2.3 to k siillidaroleaj one foot that had a 

permeability of 4*2 millidarcies, and one foot that had a 

permeability of lesa than 1* fhe average though, that six 

i s approximately 2 millidarcies permeability and seven and a 

half percent porosity. 

Q We've heard some testimony ia this hearing with 

respect to effective peaaeabllity. In your opinion, i f there 

I * an average permeability ef 2 millidarcies, do you think that 

would meet aay one's definition of effective — 

A It would certainly sieot mlm. 

Q Okay, air, have you then related fee data you 

obtained from the core, along with the comparison of the log 

at the interval that waa cored to other portions of the electric 

log on that Exhibit? 

A Tea, I have. You wi l l notice that the interval 

which X was referring to, the three foot that we had cored and 

which X was just describing, i s located between l£25 feet and 

1530 feet. Xou wi l l notice that the electric log, the SP curve, 

or the left track of the electric log, the response opposite 

that interval i s essentially the same response down to approxi­

mately 1550 feet, Alse, the curves inflected on this electric 

log are similar to that interval. In faet, the other curves are 
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similar to i t , but the SF curve describes it at approximately 

1550 feat* Mow, thia to me oeana that you oould expect the 

same type of poroaity and pertaaability down to 1550 feet with 

probably decreasing values dews to 1572, 1573 feet, where they 

are indicated to be approximately k to 5, & feet of fairly im­

pervious shale* 

Q, All ri^tt, air, in other words, in your opinion, 

the data reflected on that Exhibit show that with the exception 

of — did you aay 6 feet? 

A Correct* 

Q, Six feet through the so-called dense Interval, we 

have both porosity and pawaeability? 

A We do* 

Q, Do you feel, in a reservoir of this type, that 6 

feet I s effective separation? 

A I do net* 

Q And, of courae, Hr* Marshall, we are simply look­

ing at what we found in see well bore here, aren't we? 

A Zhat is correct* 

d can you te l l m whether or not 10 feet, 20 feet 

out frcr& that well laterally this mm 6 foot Interval will 

continue? 

A Ho, air, I cannot, 

Q Bat even sasunlng that I t does, in your opinion, 

that 6 feet Is not effective separation? 
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A That* s correct. 

Q Do you recall E l Paso's Exhibit Mo. 2, which waa, 

I thi rue, an exhibit somewhat similar to thia? 

A Yes. 

Q Have you examined the core analyst a that they sub­

mitted on the well that was reflected on that exhibit? 

A I have* 

Q Pld you observe also on that well through this so-

called dense Interval we had both permeability and porosity? 

A Yes, s i r , we had permeability and porosity, and 

the porosity was of a good magnitude, of a significant magnitud 

Q Bid you average the permeability that the core dat 

reflected through this so-called dense interval? 

A I did. 

Q What was the result of that? 

A My average was ,1*5 millidarcies throughout the 

interval. 

Q .lf:> millidarcies? 

A Yes. 

MR. BUSLbi In that connection, may i t please the 

Commission, I believe that Hr. Speer, when he was testifying at 

one time said .1*1, and another time said . l i | . I thought pos­

sibly for the record at this time we might clear that up. I am 

sure i t i s since that i s so closely comparable to ours. 

jgt. POEflRi Mr, Speer, do you recall? 

1 
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MR. SFJSBEt I believe that i s correct, .Ip.. I 

would like to ask I f the average that Mr. Marshall made of our 

analysis i s adjusted for the seven foot depth correction. 

A I t i s not. 

HE. SPIER: There i s a seven foot correction which 

by taking the depth shown on the core analysis you actually In-

elude part of the lower aand that I s shown on the electric log 

at the same depth. 

MR. BUELL; X don't want to leave the impression 

that we are quibbling between their peaks of .Ip and our peak 

of . ^ I . 

A X would like to point out one thing. I made no 

adjustment. However, X used permeability in excess of either 

one and a half to two millidarcies. That sight have been high. 

Q (By Mr. Buell) Mr. Marshall, do you know of any 

wells that Fan American i s producing that haven* t averaged 

permeability of that magnitude? 

A Tea, s i r . 

Q what type walla are they? X scan o i l or gas, and 

in what formation? 

A We have gas wells ln the Pictured Cl i f f s Form-

tion which have average permeability on that order of magnitude. 

Q And they are producing? 
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A They are producing gas wella. 

0, Al l right, s i r , thank you. Soing to Bxhibit 

what ia ths aignifIcance of ths intervals on the right-hand 

side of the log there that you have blocked in, in rad? 

A Ihe intervals that are blocked in, in red are 

the footages which this visual core description indicates were 

vertically fractured or indicates were vertically fractured. 

Q Will you go to Exhibit No. 2 and point out the 

location of that well? 

A The Joseph Aldin Ho. 1 i s looated here in the 

northwest portion. 

Q I s that at or near or in the area where you would 

expect the Most fracturing, Mr. Marshall, due to the steeply 

dipping beds? 

A According to this structurally interpretation, 

I t i s just before you begin to get into this area. I t i s on 

the edge, so to speak. 

Q Let me ask you your opinion with respect to 

fracturing, Mr. Jiar shall . Po you feel In certain areas of 

that pool that i t i s going to be a ccssraon. occurrence? 

A I definitely feel that. 

Q Would you go back to &shibit 2 and point out 
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where you think it will oeeur and why? 

A From our experience in the Ctellup, in that area, 

we would expect the formation to be highly fractured in this 

area through hare* off where the bed is dipping ln a rather 

steep angle. 

Q what portion of the pool is that * the southeast 

portion? 

A Ifcat is in the southeast portion of the field, 

Q All right, air. Are you familiar with Pan A f r i ­

can's operations in the verde-Sellup Field? 

A I am, 

Q Do you agree with previous witnesses who testified 

here that extensive fracturing exists there? 

A I am . 

Q .Do you recall the testimony, I believe i t was by 

£1 Paso, Mr, Speer, to the effect that he would not anticipate 

as extensive fracturing in Horseshoe-Gallup as occurs in Verde 

due to the fact that the pay tone here is more sandy? 

A X remember that, 

Q X ailght not have said it exactly as he did, but 

X want you to get the idea. Actually, froca the standpoint of 

oonaaunlcation, Mr. Marshall, are we too concerned about whether 

or not fracturing occurs in sand? 

A £0, we are not. 
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Q Cm you aae any maois why aha la or tha iia» 
peraeable acnes that night form an affective barrier of separa­

tion ln this area would be any less susceptible to fracturing 

than the shale in the Verde-Gallup area? 

A The shale or sandy shale in the Verde-Oallup area 

I s , in ay opinion, identical or very sl&llar, from coring in­

spection and logging inspection, to the shales or sandy shales 

and sand and shales that we are talking abut here even thought 

in some portions the sand development aay increase, and I would 

not argue that the change in character of the rock irdght change 

i t s reaction to stress* the shales ape s t i l l there, and I f a i l 

to see how their reactions of stress could change over that 7 

or b mile interval* 

Q And i t i s your opinion that in the Horseshoe-

Gallup Fool in the area you have been dl sous* ing that fractur­

ing wi l l be a coaaaoa occurrence? 

A la the southeastern portion of the f i e ld , that's 

right. 

d Xes, s i r . Do you hav® any other consents on Ex­

hibit So. If, Hr. 8arshall? 

A I believe not. 

Q Let ae direct your attention now to what has been 

marked as Pan American*a Sxhlbit Ho. 'J, :-ftfi t does that Exhibit 

reflect? 

A Shis iixhlblt i s an induction electric log on SI 
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Paso Natural Gas Products Cofltpany1* Villia&a Io , 1 located in 

the southeast quarter of the southeast quarter of Section 11, 

Township 30 North, Range 16 Weat. 

Q A l l right, a ir . Here again you hare the electric 

log of the well on this Exhibit? 

A That* s correct, 

Q And you are comparing the electric log with data 

available through core description? 

A That's right, this i s a visual core description 

of the cores taken in this well. 

Q. Al l right, a ir . Let's look just at the electric 

log feature of that Exhibit. In i t ia l ly , do we find in that well 

that the so-called A aand i s separate from ths so-called B? 

A We find that i t i s separated by approximately 3 

feet, 

Q Is the blue dashed line to the right of the por­

tion colored in yellow, i s that the same shale line that you 

have extended on down through the well? 

A That Is correct. 

Q, How, what waa the extent of the apparent dense 

vertical interval in that well? 

A She fracturing which was described on this, from 

this core description, started occurring approxissately — 
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Q X don't believe you understood me, Hr, Marshall. 

Let's bask up just a ainute. X ask you to repeat again the 

vertical extent of this apparent dense interval and give me the 

footage* where i t occurred. 

A The apparent shale, from Inspection of the eleetrii 

log, appears between 2372 and 2373. That looks more like 6 feet 

Q A l l right, s i r . Looking at that log alone, then, 

the conclusion might be f raed that the possibility of separa­

tion, at least in this well bore, does exist, looking at the 

log alone? 

A Yea. 

Q And ignoring a l l the other data you have on this 

reservoir — 

A The separation, before we attempted the large — 

Q Let sa ask you this question again, s i r . Of 

course, you have so way of knowing how far out laterally away 

from this well this foot interval exists? 

A That's correct. 

Q X am going to ask you the question that Mr. Wood­

ward asked one of the Atlantic witnesses. Have you ever seen 

a well in this f ie ld where the so-called A and so-called B was 

connected through fracturing? 

A Tea. 

Q, Where? 

A This well right here, m Paso's Williams Bo. 1. 
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Q, Would you describe what has occurred as reflected 

by £1 Paso's oore description? 

A Their sore description indicates a sone of fractur­

ing at approximately one and a half , two feet thick, and in the 

center of this shale, six foot shale that we are talking about, 

also there i s fracturing reported just above that through the 

depth 2369 to 2370, fractures are reported there. They are re­

ported In the middle of the interval that we are referring to, 

the depth 2376 to 2377 or 2373 and also down into the — over 

some 2, k» 6, . feet in the lower portion of the sand. 

Q Eow are these fractured intervals reflected on 

Exhibit 5? 

A They are denoted in red. 

Q Al l right, s i r , with respect to the fracturing, 

let 's look again at Exhibit 2 and see what area in the f ie ld this 

well i s located in . 

A This well i s located here in this area that we re­

ferred to that has relatively high steeply dipping beds. 

Q A l l right, a ir . Do you have any other comments 

you would like to make on Pan American's Exhibit 0? 

A X ciight point out that I also colored in yellow 

on this log, what, in iay opinion, the log indicated to be sand. 

This log Indiestes better sand development perhaps than the one 

we had previously in that the SF i s diverting further from the 
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base l i a s . 

Q la the Horssshoe-Sallup Pool, Mr. Mar ahall, in 

your opinion and aa reflected by your testimony, we have two 

opportunities for eosaaunieetlon. F i r s t , complete sand develop­

ment froa the top of the so-oalled A, a l i the way to the bottom 

of the ao-called B. Also, the opportunity for communication be­

tween the two .member* of existing fractures? 

A that*a correct. 

ft A l l right. Xs i t your opinion, then, that eves 

should the Cassias! on approve Bl Paso's application and eaeh 

operator in this pool diligently dualled his wells or tried to 

separate so-called A and so-called B to th© best of his ability, 

even assuming both those things, i c your opinion, wi l l two separ­

ate reservoirs exist by nature? 

A Ho, s i r , 

ft Al l right, a ir . You can come back to your seat 

now. Hr, Her shall , in the interest of saving time, let me ask 

you whether or not you generally agree with the additional cost 

that the approval of this application wi l l necessitate? 

A Agree with which cost? 

ft The additional cost like dually completing the 

well, additional puops, the cost estimates? 

A I t would eost jaore to dually cooaplete than singly. 

ft Do you generally agree with Atlantic's cost est i­

mates that were submitted here? 
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A X do. 

Q Xs addition to these ae related by that witness, 

does Pan American have a particular and peculiar problem? 

A Tea, s i r , they do. 

Q What ia that? 

A Pan American has six veils completed in the Horse-

shoc-Oallup Field through four and a half inch easing. 

Q Let mm ask you thia, Mr. Marshall. Were you pres­

ent in the hearing room when testimony was presented with respect 

to two that would f i t in four and a half inch casing? 

A X was. 

Q Would you recoBaaend to your management that Pan 

American attempt to dual one of i t s four and a half inch tubing 

in that pool? 

A Ho, s i r , X don»t. 

Q Do you know of any tool that you would recommend? 

A So, s i r . 

Q what would you reeamr.end to your company? 

A That we d r i l l a twin well beside each one, and 

complete with four and a half inch casing. 

Q Xn other words, i f this application Is approved. 

Pan American would have to d r i l l six additional wells to a com* 

jaon reservoir on acreage that I s already dedicated to a well 

presently completed ln that reservoir? 
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A Six unnecessary wells, that's right, 

Q What would ba tha eost of eaoh of those veils? 

A In the area that ve would be drilling, as X might 

point out, the eost figure varies because of ihe steeply dipping 

beds, but in that area around 130,000 or 130,000 total, 

HR. BBELLi X believe that's a l l we have at this 

tine, aay i t please the Cojsmiaaion, and X would like to offer 

our Exhibits 1 through 5 inclusive? 

HE. ?QrSmi Without objection, the iSxhibits will 

be received, Anyone have a question? 

KR. WOODWARPt We also are concerned about saving 

tine at this late date, and we suggest a somewhat unusual but 

not unheard of procedure. X believe the witness has gotten into 

several technical natters concerning log interpretation, and 

while technical people are writing the necessary questions and 

giving them to counsel, X believe i t would save time i f they 

were permitted to question this witness concerning the aethod 

by which he arrives at his conclusions, 

MR. 3UELL; May It please the Caajmiasion, X have 

no particular objection, X would like tc saike this observation, 

that in states where X have practiced that allow sueh exaainlng 

and questioning, i t is rsy experience that rather than save tine, 

we'll be involved in more tine, 

m. ?<M^Mt Our counsel advises us, Mr. Woodward, 
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that to allow tho technical people to cross exsmine ths witness 

would be In violation ©f the recent opinion of the Attorney Oen-

oral, so we wi l l have to deny that request. 

HR. WOODWARDi I should have mentioned, of course, 

that counsel would adopt the questions asked. 

ME. PAYIEs You can ask them yourself, can't you, 

Hr. Woodward? 

KR. WOODWARDt les , we can proceed with the ques­

tioning. I am interested here in saying a l i t t l e time. 

KR. PORTER { We certainly share that interest, Mr. 

Woodward, but ws feel i t would be in violation of the Attorney 

General's opinion, 

C10SS EXAMINATION 

BY HE* WOODWARD: 

Q Hr. Marshall, what i s your position with the Pan 

American Company? 

A I am s petroleum engineer. 

MR. BUSLDJ May I t please the Cosnslaslon, probably 

a short statement on my part here Bight save time. I t i s the 

policy of our company that a l l production geology I s done by our 

engineers, so I realise that in Hr. Marshall's testimony here he 

might have gone slightly into the geological f ie ld , but our pro­

duction geology i s done by our engineers, by our reservoir en­

gineers* 

MR. WOODWARD! I would like a l i t t l e clarification 
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of that statement* i f i t i s to the effeet that this witness may 

have gone into some geologic matter, but that i t i s a general 

practice of Pan Aj&eriean. I s that understanding correot? 

ME, BObLL: X am staking the statement again, I t 

i s the policy of Pan Ajoeriean that a l l of our produotion geology 

l s done by our reservoir engineers. I don't aake that statement 

in any sense of the word attest ing to limit Hr. Marshall's cross 

examination. He I s certainly available for cross examination on 

everything that he has testified to. 

Q (By Mr. Woodward) In the normal course of your 

work, Hr. Harshall, as a petroleum engineer, do you evaluate 

electrical logs? 

A Yea, s i r , 

Q, Are you aware that there i s normal drift aad spon­

taneous curve of sn electric log in this f ie ld area? 

A Yes, s i r , I am. 

C Eas not the area colored In yellow on the Bolack 

So. 3 been due to this drift or to a malfunction of the dual? 

A Ho, s i r , i t could not. I wi l l refer to this Ex­

hibit . 

HH. mULU what Exhibit I s that? 

A That i s Exhibit 5, the drift of the SP log, which 

i s caused by — 

HI. WOODWARD} Sxouse xae, X ara directing ay atten­

tion to the Bolack So. 3 Well, 
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A All right, a ir . This drift that you apeak of in 

the S? log is caused by the fact that the SP i s measuring poten­

t i a l difference, and by increasing the cable length, there i s a 

difference in potential, which they attempt to compensate for. 

In a l l cases this I s not compensated for, and we do have the 

dr i f t . However, the drift i s in such a manner ss had I allowed 

for dr i f t , the sand content would be re predominant. 

Q How, i f this SP reflects sand, where i s your cor­

responding kick on the resistivity curve? 

HH. WMI*U Are we s t i l l on Bolack Ho. 3? 

C (By Mr. Woodward) S t i l l talking about Bolack Ho, 

3, and I believe- you testified i t was a continuous sand body? 

A I don't follow your question. The resistivity 

curve has nothing to do with the sand content. 

Q The question was i f th© SP curve reflects sand, 

where i s your corresponding kick on ths resistivity curve? 

A Well, there are several kicks on the resistivity 

curve, I donft think i t has any relation to the sand. There i s 

s corresponding kick here, there I s one here. I t i s reading off 

values of resist ivity. 

Q Did you exsiaine any cuttingsfroja this well? 

A Cuttings, no, s i r . 

Q Do you know whether tho well was cored at this in­

terval in which you colored i t ia yellow? 

A I do not know whether i t was colored. 
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Q You haw not examined any core* or cuttings from 

the well? 

A Hot from this particular well, 

Q Hon, in the absence of cores and cuttings, are you 

in any position to say what the possibilities of conastunication 

throughout that vertical interval may he? 

A res* s i r . I believe that when the SP curve i s 

responding as i t does, that i t i s a normal conclusion that the 

sand i s rather similar throughout, 

Q What cores have you examined? 

A I have examined analyses on cores of our Pan Ameri­

can* a Joseph Aidin Xo. 1, several of the ones that have been 

presented in this case* X have visually observed portions of 

cores on Atlantic*s Savejo Se. 29 as well as our Pan American* s 

Joseph Aid in Ho, 1, 

Q X believe you testified that the average permea­

bi l i ty , and by the way, you would agree that i t i s permeability 

and not porosity which determines the ability of a f luid to pass 

through a sand or shale, I s that correct? 

A She rate at which i t w i l l pass through i f you have 

any permeability i s determined by the permeability. 

Q A l l ri^at. Mow, X believe you testified feat tbe 

average permeability in ths Horseshoe Canyon Z B Well, previously 

discussed, was ,10, i s that right? 

A 2hat was ay interval, yes. 
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Q Millidarey? 

A That was of tho interval that we are speaking that 

we would compare to the interval between lo20 and 1530 on Pan 

Axaarlean* a Joseph Aldin Vo. 1. 

Q In the absence of fractures, considering the reser­

voir rochanism involved in these two sands, do you believe that 

there could be any effective coa^usicatlon through a shale body 

having sueh perateabllity? 

A I don't believe i t is a shale body that has such 

permeability, but I do believe tht t there can be effective com* 

Biunication through a body wife a permeability of this magnitude. 

Q Qf «i|5 sillidarciaa — 

A fee, s ir . 

Q — without fracture a — 

A Xe«, s ir . 

Q — during the producing life of the field? 

A les, Sir. 

Q low, have you aay illustrations in which oil has 

moved through such a body? 

A I am afraid that 1 couldn*t produce them. I be­

lieve that X la tisie — given the tiiae — could produce wells 

completed in the Gallup formation producing from intervale that 

have no permeability in excess of one and probably an average in 

the order of .45 raiilidarciee. 

Q Hr, Harshall, you have stated, X believe, that this 
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sand in scose of the wells i s present from what we art calling 
i 

the top of the Sand A to ths bottom of Sand B? In other words, j 
j 

i t is s continuous sand body? j 

A Yes, sir* Sueh wells as Tom Bolack*s Bolack So, 

a. 
Q How, in the cross section introduced both by Bl 

Paso and Atlantic In ths Horseshoe-Gallup Field} that is , away 

from the southwest flank, a clear cut line has been drawn ss to 

the producing interval, although there has been some discussion 

of sandy shale and shaly sand between. How then, in this sandy 

shale or shaly sand interval, do you know of any well that ls 

being completed as a producing well? 

A I know of a well that has been completed in an 

interval in this shaly sand, not the particular interval between 

them, but a similar interval below tlie... 

Q Tou know of no well mat is completed in this in­

terval in this Field? 

A Just a second, I think aaybe I have one here. I 

axs sorry, I don*t have one here, I do know of eases in which 

the perforations in the upper interval have extended well down 

into wlmt haa been defined previously in this hearing as an la­

ps ratable barrier. 

Q Xou don't have the name of that well? 
A Hot right offhand, no, s ir . 
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Q Mr. Marshall, would this interval ia the Tom Bolaok 

Eo. 0 Wall below the upper perforations aad above the lower f i t 

your definition of a saad body? 

A F i t luy definition of what? 

c. A sand body? 

A Sals log Indicates that i s a sand body similar to 

the ones that we perforated, 

Q Bo you feel that there I s continuous pemeabllity 

f roe: the bot toe of tha area shaded in yellow to the top? 

A Yes, s i r . I have not seen a core analysis on this 

well, but 1 would certainly ** 

o. Have you seen any oore analysis or any cuttings? 

How could you te l l? 

iR. WkLLU Mr, Woodward, let 's let him finish his 

answer before you interrupt. 

ME. WOODWARD; X was not aware that the witness had 

not finished. I had no intention of being discourteous to the 

witness* 

A I would be surprised i f t&ere were no permeability 

measured ia a core analysis through that interval. 

Q Hr. Marshall, do you know of any ease in this 

Field In which you have a complete continuous vertioal fracture 

extending from the top of Sand B to tlie base of Sand A? 

A Ho, s i r , I don't. 
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m. WOODWARE". Shat«e a l l the questions X have* 

Wi. ?QRTW.t Does anyone else have a question of 

Mr. Har ahall? Kr, Fischer, 

q&BSfXOHS BT KB, PISGEERj 

Q Hr. Marshall, when you speak of higi fractures, do 

you mean large volumes of fracture fluid, or high pressure? 

A I am referring to both large volumes and high, in­

jection rates, 

Q Xn aay ef your observations of aay cores that you 

might have seen — have you aotieed say fracturing in aay of the 

two logs that you have seen? 

A X have not noticed any, but it has beea reported 

that there was a-aae. 

m. PQRTSU Anyone else have a question? The wit­

ness aay be excused, 

(Witness excused) 
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28£ MR. PORTER:—Dogs that euntfludg yuur-fr 

MSI, BUELL: Yea sir, it does. 

KR, PORTER: Does anyone have testimony to present in 

Case 1596? 

MR. KBLLAHIN: If the Commission please, at the request 

of the Commission1s technical staff, we would like at thia time 

to offer in evidence Tom B©laek»s Bjshibits Number Sl#it and Nine, 

being core analyses of reports of the Bolack number 6 Well, 

MR. PORTER: Would anyone like to look at these exhibits, 

proposed exhibits? 

(Whereupon, the document̂  
were marked as Tom 
Bolaok13 5*hibite Mo. 8 
and 9 for identification.) 

MR. POKIER: Without objection, they will be admitted. 

Does anyone have anything further to offer in Case 1596, 

any statements? 

MR. ERREBO: If the Commission please, on behalf of 

Magnolia Petroleum Company, I wish to go on record as supporting 

the position as taken here in this hearing by pan American Petroleum 

Corporation and by the Atlantic Refining Company in opposition 

to that case. This is based upon the evidence which we have aeen 

produced and submitted here today and also upon our own studies. 

We believe that certainly there ls one reservoir here, not two, 

and the Comal ssion should so treat i t . 

Magnolia Petroleum Company ls a relatively new operator 
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time. However, the matter of water flooding and secondary recovery 

has been brought up and wa#i©Iia wants to go on record as strongly 

recommending to the other operators that a study be Initiated aa 

soon as possible of unitization and possible seoondary recovery 

methods. 

HR. VERITY: I f the Commission please, on behalf of 

Southern union Gas Company, we have no testimony to put on, but 

we do want to join in the opposition to this application and state 

that we are in agreement with the testimony put on by pan American 

and Atlantic, and we would also like to point out to the Comaissior, 

that I f they find two separate common sources of supply at this 

particular time, It will set a dangerous precedent because we 

believe that there are other areas in the State where the sltuatior 

is very similar where the Commission would not want to come up 

with two common sources, and yet i f such a determination Is made 

here, the door is going to be opened and I am sure the Commission 

will be flooded with other applications of a similar nature. 

MR. BUELL: May It please the Commission, i f we haven't 

made Fan American's position clear by our presentation of thia 

hearing, I could never do i t in a closing statement. In the 

interests of time, I ' l l make none. 

MR. HINKLF: I f the Commission please, the proponent of 

this case, E l Paso, of course has the burden of proof. We don't 

believe that they have carried that burden. We think that the 
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ST evidence, overall. Introduced in this case clearly snows that i f 
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is one reservoir, one source of supply and should be ao treated. 

We think also, as has been stated by Southern Union, that i t would 

be an extremely bad precedent to set to determine in this case thai 

there were two reservoirs because you would certainly have a lot 

to contend with in the future ln the fields where you had a situation 

of this kind. 

MR. PORTER: Anyone else have a statement to make? 

MR, KELLAHIN: I f the Commission please, I will be very 

brief to say that on behalf of Tom Bolack, we are in general 

support of the application of Sl Paso Natural Oas Company ln this 

case with the exception that we submit our proposal as to the 

manner ln which the actual completion Is to be made. 

MR, PORTER: Mr. Spann? 

MR. SPAWN: On behalf ef the applicant, I would like to 

briefly summarise our position. Of course, the issues here are 

these, as we see them: Are Sands A and B separate, common 

sources of supply, ls the first one, and two, will the separate 

establishment, production and proration of production from these 

two sands result ln waste or prejudice correlative rights. 

Now, the evidence In the case, as far as we were concerned j, 

the direct evidence we had available clearly established that we 

do have here two separate distinct common sources of supply. Now, 

Atlantic's evidence, evaluating first the geologist's testimony, 

was to the effect that the presentation and the exhibits were 
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those words. Mow, the only direct evidence we had controverting 

our position was put on by Pan American's last witness. In effect, 

he says that a shale or shaly sand with a permeability of .45 

millidarcies will permit communication of oil. How, we can't 

dispute the figure, we do dispute the conclusion, and we will just 

have to leave that up to the staff. If they think that a shale 

or shaly aand with a permeability of .41 or .45, as he testified, 

will permit communication between these two reservoirs, then of 

course we would have to admit that we do not have two separate 

and distinct reservoirs. But we very vigorously dispute that 

evidence and would rest our position on the staff's judgment about 

that. 

Mow, if the staff concludes that we are right and that 

that ia not sufficient permeability to permit the passage of oil, 

then 1 submit that Pan American's position, or its evidence. Is 

completely lacking as a basis for refusing our application, it's 

that simple. How, we contend and safely state that we do have 

these two separate common sources of supply which are separated 

by this Impervious shale formation. 

How, on these facts, then we think that we should consider 

the rules of the Commission and the statutes of Hew Mexico, and 

considering them, we believe that it is ineseapeable that we are 

entitled to the granting of our application. Now, Definition 46 

of the Rules states: "Pool means any underground reservoir 
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containing a common accunxuiaL 1un or oruae petroleum oil or natural 

gaa, or both. Eaeh sone of a general structure which zone i s 

completely separated from any other zone ln the structure Is 

covered by the word "Pool" as used herein. "Pool" is synonymous 

with "Common source of supply" and with "Common reservoir." 

definition 36 of the Rules states that: "Dual completion 

shall mean the completion of any well so as to permit the products 

from two common sources of supply, with the production from each 

common source of supply completely segregated." 

Rule 112-A, of course, permits dual completions by order 

of the Commission upon hearing, that's why we are here. Rule 304 

provides that multiple completed wells which have been authorised 

by the Commission shall at a l l times be operated, produced and 

maintained in a manner to insure the complete segregation of the 

various common sources of supply. 

Now, other States adopting conservation measures have 

adopted general rules prohibiting the commingling of production 

from separate reservoirs in the well bore. A few of them have 

permitted such commingling only where i t was clearly shown that 

the several reservoirs could not produce enough oil to repay the 

cost of drilling and dual completion, plus a reasonable profit. 

That is not the situation here in the Horseshoe Canyon Field. In 

fact, each sand will produce enough oil to repay the cost of 

drilling and completing a well to such sand. The choice ls not 

between dual completions or unsegregated completions in the same 
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well bore.—Under the law and the facts, assuming you agree these--

are separate pools or reservoirs, the choice is between dual 

completions or separate well completions. 

Now, Section 65-3-13A of the Statute provides that the 

Commission shall prorate and distribute the allowable production 

among the producers in a pool upon a reasonable basis and recognizing 

correlative rights. Section 65-3-29H defines correlative rights 

as "The opportunity afforded, so far as It is practicable to do so 

to the owner of each pool to produce without waste his Just and 

equitable share or the oil or gas, or both, In the pool, being 

an amount, so far as can be practicably determined, and so far 

as can be practicably obtained without waste, substantially in 

the proportion that the quantity of recoverable oil and gas, or 

both, under such property bears to the total recoverable oil or 

gas, or both, in the pool, and for such purpose to use his just 

and equitable share of the reservoir energy. 

Now, i t has been shown that i t is practical to protect the 

correlative rights of a l l owners In the Horseshoe Canyon Field 

through the dual completion of wells In both sands and the 

assignment of a separate allowable to each sand. It has also been 

demonstrated that such segregation will tend to reduce waste and 

promote the greatest ultimate recovery of oil from eaeh of theae 

reservoirs. 

Section 65-3-II of the Statute provides that the Commissioji 

is authorized, among other things, for the purpose of, A, prevent!ig 
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prude petroleum on, natural gap or water from Jthe_ 
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strata in which they are found into another stratum or other 

strata. B, preventing the drowning hy water of any stratum or 

part thereof capable of producing oil or gas or both oil or gas, 

in paying quantities, and to prevent the premature and Irregular 

encroachment of water or any other kind of water encroachment whicfc 

reduces or tends to reduce tho total ultimate recovery of crude 

petroleum oil or gss or both such oil and gas, from any pool. 

And in that connection, of course we again contend that 

the greatest ultimate recovery from these two sands is a result 

of secondary recovery programs, that these programs must be 

initiated separately in each of these sands. Hr. Walsh testified 

to that, and he also testified that the most effective program 

cannot be instituted in either sand until their production is 

segregated. In other words, sooner or later in the secondary 

recovery program we are going to have to segregate these two sands 

to initiate or institute an effective secondary recovery program. 

How, we have also, of course, presented here an installation 

or a facility which we believe Is proper to dually complete these 

wells and keep the production from each sand separated. We don't 

say i t is the only installation, we say it is an effective and 

feasible one. There was some testimony, I believe from the 

opponents here, that their facility or installation would be much 

more extensive, but we are not insisting that they a l l be required 

to use this, i t is merely a suggestion. We think i t is a good 
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WT • ' one, Aiifl ni1* flue i i iiaa another one tnat perhaps is also effective* 

But in summary, ne say we have presented a oase requiring 

production from two separate common sources of supply and we have 

proposed a feasible and economically sound method of producing 

these common sources by dual completion methods. 

KR. VERITY: Petro-Atlas requested that I make this 

statement for them, that they also oppose this application and 

think that i t would be unsound for the Commission to grant an 

order that would determine two common sources of supply in this 

pool, and they also would like to underscore that part of the 

testimony given by Atlantic to the effect that It la not economics 

sound to produce this reservoir, or reservoirs, even though they 

may be two, as two common sources of supply because of the cost 

of the dual completion and the cost of producing the two reservoir 

They think that i t would be Improper and that i t would create 

waste to determine two reservoirs here or to allow the pool to be 

produced as two reservoirs. 

KR. BUELL: Kay It please the Commission, I didn't want 

to Interrupt Kr. Spann during his closing statement, he was doing 

so well, but I must observe that several times he strayed from 

his interpretation of the evidence and Introduced new matter. I 

would simply like to ask the Commission not to consider the new 

matter and only his Interpretation of the evidence. 

KR. PORTER: Any further statements ln this case? 

Ve will take the case under advisement. 

Liy 
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STATKftKm' OF ROLAND L, HAKBLXW 

MR. SPANK: Roland Hamblin, i f permitted to continue, woul 

testify In substance as follows: 

"A secondary recovery program in the Horseshoe Canyon 

Field is not practicable until and unless the owners of tracts 

covered by the program execute Unitization Agreements. Under 

these agreements such owners receive a percentage of the production 

from the entire unit area in accordance with some participation 

formula. Such a formula may be based on oil in place, total 

recoverable reserves, reserves recoverable by primary methods, or 

reserves recoverable by secondary methods. The object of a l l sueh 

formulae is to give each owner his fair share of total unit pro­

duction from a unitized field or pool although the amount of such 

recovery cannot be determined with accuracy ln advance of seeondar 

recovery operations. 

In order to arrive at a satifactory participation formula 

covering unitized production from two separate common sources of 

supply having different areal limits and reservior characteristics 

a separate participating formula should be established for eaoh 

such pool and the two formulae weighted in accordance with the 

total unit production from each such pool. As stated above, total 

unit production from neither pool can be determined with accuracy 

in advance of secondary operations, thus making i t extremely diffi 

cult, i f not impossible, to obtain the requisite agreement with 

resoect to the weighted, average oarticioation formula to be emolo 

I 

I 

r 

• 
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Wiille i l is ryuugiiisefl that the cuminssiun nay nut nf.?e thi 

authority to issue compulsory field-wide unitization orders, the 

failure to segregate Sands "A" and "B" will create a situation 

that, in all probability, will either prevent or unduly delay 

adoption of a voluntary secondary recovery program designed to 

effect the greatest ultimate recovery of oil from the Horseshoe-

Gallup Field.* 

KR. SPAWN: The applicant excepts and objects to the 

exclusion of such evidence on the following grounds: The evidence 

is relevant and material and tends to show that from a practical 

and legal standpoint, a failure to segregate Sands "A" and wil] 

make it difficult, if not impossible, to obtain the unitization 

agreements which are necessary for any efficient secondary 

recovery program, thus resulting in waste and the impairment of 

correlative rights, all of which are ln issue in this proceeding. 
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STATB OF NSW MEXICO ) 

COUNTY OF BERNALILLO ) 

VS, J. A. TRUJILLO snd JERRY MARTINEZ, Notaries Public 

in and for the County of Bernalillo, State of New Mexico, do 

hereby certify that the foregoing and attached Transcript of 

Hearing waa reported by us in Stenotype and that the same was 

reduced to typewritten transcript by us and contains a true and 

correct record of said hearing, to the best of our knowledge, 

skill and ability. 
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