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IN THE MATTER OFi ) 
N / 

Northwestern Hew Mexico nomenclature case ) 
calling for the following creation? ) 

(e) Creation of a new pool i n Rio Arriba ) 
County, New Mexico, classified as a gas pool ) Case yCh 
for Pictured C l i f f s production, designated ) 
as the Tapicito-Pictured C l i f f s Pool, and ) 
described ass 5 

Township 26 ft'orth. fiance h West ) 
Section 9s NEA ) 
Section 10s W/2 ) 
Section 13i SWA } 
Section Iht S/2 ) 
Section 15t A l l ) 
Section 161 SEA ) 
Section 22s NBA ) 
Section 23; W/2, NEA ) 

IN THE MATTER OF* ) 

Application of Southern Union Ges Company ) 
for an order creating the Tapicito-Pictured ) 
C l i f f s Gas i'ool i n hlo Arriba County, Nev ) 
Mexico, and for the temporary establishment 5 
of 320 acre d r i l l i n g units v i t h i n the pool ) 
to cover the following described areas ) 

Township 25 North. Range West \ 
A l l of Sections h and 5 ) Case 977 

Tovnshlo 26 North. Ranee ,} West } 
A l l of Sections 19, 29, 30 and 32 j 

Township 26 North. Ranae h West } 
Section 3i S/2 ) 
Section ht S/2 ) 
Al l of Sections 9 md 1.0 } 
Section 11: S/2 ) 
A l l of Sections 13, 1*, 15 and 16 \ 
Section 21t E/2 } 
A l l of Sections 22, 23 ana j 
Section 25s E/2 ) 
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) 
Furthermore, applicant desires to have 320 acre ) 
dr i l l i n g units established within the pool ) 
boundaries and adjaeent area within two miles ) 
of the pool boundaries and also desires pool ) 
rules pertaining to the location of wells. j 

BEFORE: 
Honorable John F. Simms, Jr. 
Mr. E. S. (Johnny) Walker 
Mr. William B. Macey 

HK. MACEYi Th© next case on the docket ia Case 977. 

Kh, GEENIER: A. S. Grenier, appearing on behalf of Southej 

Union Gas Company. We have one witness to be sworn. 

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

follows t 

By mt waxw 
q Mr. Weiderkher, w i l l you state your name for the record? 

A A. M. Weiderkher. 

Q By whom are you employed? 

A Southern Union Gas Company. 

Q In Dallas, Texas? 

A Right. 

Q In what capacity? 

A Manager of Exploration Department. 

q Have you previously testified before this Commission as an 

expert witness? 

A Yea, I have. 

MR. GRlHIEfii Are the witness* qualifications acceptable? 

*n 
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HH. MACEYt They are* 

Q In this case, Ho. 977, Mr. Weiderkher, w i l l you t e l l us 

bri e f l y what i s proposed or involved? 

A Yes, i n Case 977 Southern Union Gas Coapany i s asking that 

a Pictured C l i f f f i e l d to be known as the Tapicito-Pictured C l i f f s 

be designated, as set forth i n our application, and that a temporaly 

order providing for 320 acre d r i l l i n g units as well as a spacing 

order be written by this Commission. 

Q Have you had a aap prepared under your supervision which 

indicates the proposed pool outline, Hr. Weiderkher? 

A Yes, I hiive. 

Q Do you have soae copies of that ve can give to the Commission? 

A I do. 

MR. GREHIEfli We would l i k e to have one of these marked for 

identification as Southern Union Gas Company's Ho. 1. 

(Southern Union Gas Company's Exhibit 
Ho. 1 marked for identification.) 

MR. HACEYt Before you go any further, this case i s consol" 

idatea with Case 96^? 

MR. GitSNIEHi Yes, I believe the Cofflfflisssion started a similar 

proceeding i n regard to this pool i n 961+. 

HE. MACEY: I think the record should show a consolidation 

of Cases 96**- and 977. 

ME. GBENI£Kt Yes. A l l testimony i s to be presented i n thu 

two cases consolidated for hearing. That was a nomenclature pro

ceeding, I think i t was paragraph (e) of that case from last month, 

MR. MACEY: That i s correct. 

Q fifow, on this map, Mr. Weiderkher, have ths proposed pool 

outlines been indicated? 
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A The proposed f i e l d outline is that enclosed within the red 

border. 

Q Within that area, how many wells have been d r i l l e d today? 

A Sixteen wells have been d r i l l e d . 

Q How many of these are producing wells currently capable of 

production? 

A None- of the wells are producing, due to the pipeline, but 

f i f t e e n of the wells are capable of producing, 

q There is one i n what status? 

A A well located i n the southeast quarter of Section 13, 26, 

4- known as S. U. G. 1-C J i c a r i l l a well i s temporarily abandoned. 

We would l i k e to say that the well was i n i t i a l l y d r i l l e d through 

the Pictured pipe set on top of Pictured C l i f f , and cemented, and 

when we d r i l l e d the cement we did not get a good job; we had water 

from tne coal section above, along with some gas. We squeezed o f f 

the water and at this time we squeezed o f f the gas. Even after 

fracing we were not able to appreciably increase i t s capacity. 

MR. MACEYt Where i s that well located? 

A Southeast quarter of Section 11, 26, 4-. 

Q Just to identify the area covered by this map, would you 

state that please? 

A You mean the entire area? 

Q Yes. What townships are portrayed here and i n what county 

are these lands located? 

A Actually, we have part of Township 25, 20, 2? North, Range; 

3, S 5, 6 West, a l l i n Bio Arriba County, New Mexico. 

Q That l s the area shown by the map. The red outlined area 

does not embrace a l l that acreage? 
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A That is correct. 

Q What is Southern Union Gas Company's leasehold interest in 

the red outlined area,that is to say, the proposed pool limits? 

A We have an undivided one-half interest ia 11 and a half 

sections, and a f u l l interest in one-quarter of a section within 

the pool boundary. 

Q Have you made any studies, Mr. Weiderkher, to determine 

whe trier or not this proposed pool is inter-connected with any of 

the other pictured C l i f f pools of the San Juan Basin? 

A Yes, I have. We have prepared, or I nad prepared unaer »y 

supervision some cross sections. You w i l l note on Exhibit 1 AA 

prime, BB prime and CC prise. Actually I have prepared three cross 

sections showing the sand development within the pool boundary and 

the sand disappearing, so to speak, outside the pool boundary. 

MB. GHBffXJSRt Let's get this distributed. These would be 

Southern Union's 2, 3 and 

(Southern Union Oas Company's Exhibits 
2, 3 and k marked for identification.; 

Q Now the locations of the wells which are indicated on these 

three cross-sections, Exhibits 2 through H, are tney indicated on 

the map, Exhibit Ko. 1? 

A Yes, they are. Actually Exhibit 2, which is the cross-

section AA priiae, starts with Southern Union Gas Company's Ko. 1-G 

Jica r i l l a well located i n Section 1, 26, 5, goes down through tin 

1-1 well in Section Id, 26, h f the 1-A well in Section 23, 26, 4-, 

and the 2-D well located in Section 29, 26, 3» 

Q Referring to that particular AA prime line, describe what 

the log showed as portrayed on Exhibit 2, i f you w i l l . 

•-

A The 1-G well locates ii«*re was cored ana tested ih the Plctl 
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Cliffs sand, this is actually where the Pictured C l i f f sand is 

supposed to he, arid there is some extremely hard type non-productlife 

sand present in thi3 particular well, doing on to the southeast, 

we run into the other three wells actually completed as coaaercial 

producers. This exhibit tends to show that somewhere between the 

1-E well and the 1-G well there is a pinchout of the productive 

Pictured C l i f f sand which would separate that from any pictured 

C l i f f production to the northwest, 

q That 1-G well is without the limits of the proposed pool 

boundaries, is that correct? 

A Yes, I t i s . I t was non-commercial in the Pictured Cl i f f s 

The well is shown on our exhibit as a producer and producing froa 

the Mesa Verde. 

Q What are the wells that are shown on cross-section BB print 

as outlined on Exhibit Ho. 3? 

A The Southern Union Ji c a r i l l a l-H located in Section 20, 26 

4-, the 1-A which was used, Section 23, 26, 4- and the 2-D, the same 

one as used before. Actually this is more or less an east-west 

cross-section but showing in the Southern Union 1-fl a dry hole in 

the Pictured C l i f f , showing a pinchout ©f the sand in about the 

same manner as l t was pinched out in the northwest, I t also occurfe 

on the west side of the proposed f i e l d . 

Q As to cross-section CC prime shown on Exhibit 4, what are 

the wells involved in that cross-section and what are your finding^? 

A In cross-section CC prime, i t begins with Southern Union 

Gas Company's Jica r i l l a 2-K well located i n Section 11, 25, 5 

which well,if not presently, w i l l be located in the South Blanco-

Pictured C l i f f f i e l d showing a good development of sand within tha 

ADA DEARNLEY & ASSOCIATES 
S T E N O T Y P E REPORTERS 

A L B U Q U E R Q U E , N E W M E X I C O 
T E L E P H O N E 3 - 6 6 9 1 



7 

well vnich made some twenty million feet of gas. Then going to the 

northeast the 3-K Jicarilla located in Section 1, 25, 5 with a 

auch poorer sand section, which well made about two million feet 

of gas instead of twenty million as the offset wellj and going over 

to Section 27, 26, 4- the Jicarilla 1-F which was dry in the Picturejd 
Verde 

Cliffs was completed in the Mesa / and going into the Main body of 

the Pictured C l i f f , of the Tapicito Pictured C l i f f f i e l d , showing 

the 1-A well, Section 23, 26, 4- and 4-A well, Section l h , 20, 4>, 

this being a southwest—northwest cross-section to show separation 

between the proposed Tapicito f i e l d and the South Elanco f i e l d line 

to the west and southwest. 

Q Eased upon these studies, have you reaefcad any conclusion 

as to whether this pool is then inter-connected with any of the 

previously designated Pictured C l i f f pools in the San Juan Basin? 

A Prom this study and with the three dry holes separating thils 

proposed Tapicito f i e l d with the South Blanco-Pletured C l i f f f i e l d , 

the only Pictured C l i f f f i e l d in the general vicinity, I would say 

that there's very l i t t l e , i f any, likelihood that these two fields 

would be connected. 

Q In other words, a l l the evidence that you have to date 

indicates that they are not connected? 

A Yes, i t does. We drilled four dry holes in the area trying 

to fina out where the f i e l d went and i t played out on us. 

Q Have you made any studies, Mr. Weiderkher, to determine whsjt 

the recoverable reserves may b© in this proposed f i e l d area? 

A Yes, I have. Southern Union cored three wells in i t s d r i l l i n g 

program in the area, and only one of the three that we cored was 

productive, but usiug core analysis from that particular well J. 
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Q (Interrupting) Which veil? 

A Southern Union Gas Company's 1-E Jicar i l l a located in 

Section 16, 26, 4. Using the data from core analysis and 

the average fi e l d pressure within the area, I have calculated that 

the in-place gas amounts to approximately 3kk m.c.f. per acre foot. 

Q What were the factors that went to make up that estimate? 

From your core analysis what was the average porosity through the p 

zone? 

A 16.7 percent. 

Q Connate water content? 

A 4-2 percent. 

Q The sand thickness? 

A I t was not used in this, i t is used In the final reserve. 

Pressure is the only other factor. 

Q What was the shutin pressure? 

A 1,090 pounds. 

q That gave ycu, then, 3^ a.c.f per acre foot? 

A Right. 

Q What did you do to determine the sand thickness in making 

your estimates? 

A Well, I used th© actual productive sand fro® core analysis 

on this well and then comparing that to electric log, I was able 

to average out the productive sand on the other wells within the 

area. 

q what did you find the average sand thickness to be, net 

sand thickness? 
A Somewhere in the vicinity of 23 to 25 feet, 

Q Working from your *.<-,*.« l re««rvc* par acre foot, 

Kf 
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what did you then arrive at as your estimate of t o t a l reserves undej 

an average 320-acre tract i n this proposed pool? 

A 2,5^0,000,000 feet, 

Q Again on a 320-acre tract basis, what do you estimate to 

be the recoverable reserves? 

A I estimate we w i l l probably withdraw gas down to a 250 poun< 

pressure, which would give us a recoverable reserve of 1,960,000,00C 

feet of gas, 

Q Have you made any studies to determine how long i t w i l l tak< 

to recover this recoverable reserve of 1,960,000,000 feet? 

A When you start to determine how long i t i s going to take 

to recover any reserves, you have to know at what rate the wells 

w i l l produce and, secondly, what rate w i l l the pipeline take the 

gas, which entails an estimate of what line pressures w i l l be pre

vailing or prevalent during the l i f e of the wells. Actually, these 

particular wells have a capacity presently, the average well has a 

capacity i n excess of 1,000,000 feet of gas a day. I f these wells 

were produced at f u l l capacity, they would recover their gas i n far 

less than twenty years. Actually, we In the pipeline business t r y 

to figure on getting the gas from any particular area i n about twenl 

years and our take should be proportionate to that. 

Q I f the l i n e pressure were to be lowered so as to keep i t 

generally at about half of the then existing shutin pressure, would 

these wells s t i l l be able to produce their recoverable reserves i n 

the twenty-year period? 

A Yes, they w i l l . 

Q You said that you found an average del i v e r a b i l i t y of these 

wells of a mi l l i o n a day. Did you come to any more exact figure 

\ 
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than that? 

A Yes, actually what I did was to take the three-hour i n i t i a l 

potentials of the various wells, add them up, and I came out with 

an average i n i t i a l potential of 6.8 Billion feet per day, which 

would give a deliverability based on 18 percent factor of 1,224-,000 

cubic feet per day. 

Q Where did that 18 percent factor cose froas? 

A That ls pretty well standard, a standard factor used in the 

San Juan Basin fcr pictured C l i f f wells. Actually, over a long 

period of time we have found that the wells w i l l produce approximat 

18 percent of their three-hour i n i t i a l potential. 

Q Has that been made use of by the Comalsslon? 

A Yes, i t has. 

Q Por what purpose? 

A In determining deliverables prior to an actual deliverabill 

test. 

Q For proration purposes? 

A Eight. 

Q In the other pools? 

A Sight. 

Q In comparison to the other westerly Pictured C l i f f producin 

areas, have you made any studies to determine how hard these wells 

are going to have to be pulled i n order to be taking at a coaparabl 

rate of withdrawal in relation to recoverable reserves per acre? 

A Yes, I have, I cheeked the New Mexico Engineer Committee 

Report showing gas production for a l l Pictured C l i f f pools i n the 

month of January of this year, and the month of July. I find that 

d u r i n g the month o f January fch« South 81 anftn-.Plpf-.nr6H P M t f 1 « 

ely 

ty 

g 
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averaged 7,000,000 feet per south, which was the highest average pe 

vei l of any fiel,d. In July that saae f i e l d was s t i l l nigh with an 

average of 5.H million per month. The average for a l l Pictured 

C l i f f fields runs somewhere in the vicinity of three and a half to 

four million feet per month. Mow the other Pictured C l i f f fields 

have a recoverable reserve per acre of approximately the same amouo 

of gaa,which would mean that i f we were to produce these wells on 

320 acres and recover approximately equal percentages of the reserv 

we would have to pull these wells at & rate of about twice the 

average of the other fields, which would mean that we would only 

have to produce around 10,000,000 per month per well. 

Q In other words, the recoverable reserves for 160 acres in 

the other areas are about how much, Mr. Weiderkher? 

A Somewhere in the vicinity of a bi l l i o n feet per 160-acre 

unit. 

Q Thank you. Are you saying then that we would then have to 

produce about 10,000,000 feet per month in order to be producing 

from the same rate froa one of these 320-acre tracts, as the other 

Pictured C l i f f areas are being produced in relation to reserves? 

A That is correct, on an average. 

^ Q What is the proportion between that 5,000,000 feet a month 

for the other Pictured C l i f f areas and the deliverable capacity of 

the wells in that area, what percentage of the deliverable capacity 

are they having to put out to deliver at the rate of 5,000,000 a 

month? 

A From the latest calculations, i t appears that th© average 

Pictured C l i f f wells are producing at approximately 65 percent of 

capacity. 

r 

es, 
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q In order to be taking 10,000,000 per month from the wells 

in this area, what percentage of capacity would that mean? 

A About thirty percent of capacity. 

Q So tnat these wells relative to deliverable capacity would 

only have to be pulled about half as hard in order to be producing 

at the same rate in proportion to unit reserves, is that correct? 

A That is right. 

Q How much do the wells cost to d r i l l and complete in this 

area, Mr. Weiderkher? 

A Oh, from thirty-five to forty thousand dollars 0 

Q What has been the average cost of Pictured Gliffs wells in 

the other producing areas, in th© Pictured C l i f f areas? 

A Our average cost runs between twenty and twenty-two thousand. 

Q Why is the cost so much higher i n the one instance than the 

other? 

A We are talking about approximately twice the depth and, of 

course, we are 10*+ miles from the nearest supply house and back up 

in the mountains a l i t t l e b i t , and the over-all costs are increased 

when you get that far away from your home base. 

q Within the pool limits as recommended by Southern Union in 

this case, how many 320-acre d r i l l i n g locations would there be? 

A I t seems to me like there would have been thirty-five. 

Q So that i f this were spaced on the same 160-acre basis as 

the otner Pictured C l i f f pools in the San Juan Basin, how many extm 

wells would have to be drilled to bring i t up to a f u l l development 

program? 

A Thirty-five. 

Q Taking an average cost of $4-0,000 for those wells, how much 
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of additional investment would that represent? 

A #1,4-00,000. 

Q That i s an investment which would be saved i f i t were d r i l l e 

on j2Q as opposed to 160? 

A That is correct. Let me f i n i s h that. This f l j ^ j O O O addit 

al money that would have to be spent i s only on the assumption that 

we have outlined the t o t a l extent of the f i e l d . I t i s our personal 

opinion that future development w i l l increase the sise of the f i e l d 

and every increase means additional unnecessary amounts of ooney 

expended i f we have to d r i l l on 160 acres. 

Q You said, Mr. Weiderkher, that this area had not yet had a 

pipeline connection. What i s i n store as respects tnis pool i n that 

regard? 

A Southern Union i s i n the process of laying a line to the are 

at tne present time. I t i s my understanding that the contractor i s 

setting up camp and proceeding which his l i n e . I know tnat the 

contract has been l e t . 

Q So that would mean a probable start of actual takes about 

wnea? 

A We are hoping to be able to start taking gas before the 

f i r s t of January. 

Q As to the wells within the area which are not Southern Union 

wells, or the portion of production which i s not Southern Union pro

duction, what price i s contemplated to be paid? 

A Our present contracts c a l l for twelve cents a thousand or 

Mesa Verde price. 

Q How does that compare with the price being paid i n the other 

P ^ t - n r c n P.1 1 ff« s r ^ H n f the* R a s i n ? 

i 
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A The other Pictured Cliffs gas areas are receiving ten cents 

a thousand* 

Q There are soae exceptions, but that i s true — 

A (Interrupting) With one exception, 

Q — in most of the older areas? 

A Right, 

Q Why the price differential? 

A These veils have sufficient pressure to be put into our 

main line vlthout compression, and therefore we can pay a higher 

price for i t , 

Q Let's summarise, i f we may, the recommendations which you 

are making to the Commission in this case. First, as to field boun« 

darles, are you recommending that the entire area shown in red be 

included within th® pool limits? 

A Yes, and I would like to call the Commission's attention to 

the fact that a well has been completed by Magnolia Petroleum Compax 

in the southwest quarter of Section 7, 26, 3. This well was complet 

subsequent to the time that we hud prepared our exhibits and had 

sent in our notice for hearing. The Commission might desire to in

crease the field boundary to include this well. We would recommend 

that i f the Commission feels that they should do so, that they also 

Include the south half of Section 12, 26, k 9 the south half of 

Section 7 and a l l of Section 18, 26, 3, 

Q You mentioned previously this temporarily abandoned well 

ln Section 13 of 26, h — 

A Section 11 i t should have been, 

Q Section 11? 

A Right. 

* 
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Q eo you feel that, despite the present status of toe well, 

it is appropriate to Include that well's drilling site within the f 

A Yes, I do, Th© sand section is there, It was simply a matt 

of mechanical trouble In completion, not a lack of sand development 

Q You also are recommending 320-acre spacing in this case, la 

that correct? 

A That is right, 320-acre drilling spacing to be in force fc 

one year. At this time we would like to recommend that any wells 

drilled within two miles of the field boundary be spaced in accord

ance with this order. Also we would like to recommend that the we] 

be located in the southwest and northeast quarters of the sections 

where new wells are to be drilled. It is known that some wells h&\ 

already been drilled that do not conform to this particular patten 

We would like to see that they are granted an exemption and where 

one well has been drilled in a section that did not conform to thi: 

pattern, we suggest that the second well drilled should be in a 

catty-corner direction froa the presently drilled well. The reasoi 

we ask that the wells be located in the southwest and northeast 

quarters is primarily due to the fact that we believe the area wlli 

be productive of Mesa Verde gas, that i s , the Mesa Verde spacing 

pattern, and at some date we sight want to twin or dual these well; 

and of course in that event, i f the wells are on the same location, 

it means less pipeline for us. 

Q Going back into the various parts of that recommendation 

again, why 320 acres? Do you feel that a well on 320-acre unit 

can economically and efficiently drain that much acreage in this 

area? 

A Certainly do from the present information. The deliverable 

ooi? 
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capacity of the well certainly indicates that the wells would drajUp 

320 acres. It's a fact that i f they won't, we can always go back 

ln and redrlll additional wells. A year's time will give us a chaiic® 

to produce the wells and to get an idea of what the capacities are 

and what area they might drain. We can't undo drilling! we can't Jjo 

back to a contractor and s&ŷ W* want our money back, I drilled the 

well in the wrong place. I didn't need it. 1* We can always go in 

and drill additional wells. It appears that we would be spending 

a lot of unnecessary money to dr i l l on 160 until we know definitely 

that 160 is necessary. We may find down the years that i t would 

be necessary to do that. Right now i t doesn't appear that is the 

case. 

Q You mentioned a one-year period, I believe, as the length 

of time that is asked for in this temporary order? 

A Yes, at the end of one year, I believe Southern Union woulA 

be in a position to coat back and present a li t t l e more information 

as to the capacity of the wells to drain 320 acres. We will know 

about the size of the field and the area to be included. During 

this year's period of time we will collect quite a lot of additional 

information. You can't get a whole lot of information until you gut 

some production. 

Q While we are waiting to get that information, why is even * 

temporary order necessary in this? Why shouldn't we Just let i t gfy 

until we really know the answer? 

A If you wait until we know the answer, you have waited too 

long in a lot of instances. A good example might be the West Kutz 

field. Once you start some people drilling on 320 and some people 

drilling on 160, i t la a l i t t l e bit hard sometime to get them changed, 
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I would also, though, like to point out here that the Commission has 

set a precedent in southeast Mew Mexico cf allowing for 160 and 

dO and 120 and 64-0 acre d r i l l i n g units within the same pool. Why 

i t ' s good ln southeast and not good i n ths northwest, I haven't 

been able to decide. In case we do have to have a standard d r i l l i n g 

unit within any given f i e l d , I think we ought to set one i n i t i a l l y 

and then charge i t i f necessary. Let's don't say, "Just d r i l l them 

any way you want to and we w i l l decide what's right later." 

Q You have included a recommendation that these rules be 

applicable both to the red outlined area and also within an area 

surrounding that, within a distance of two miles. Is that i n accord

ance with the Commission's normal pattern of i t s spacing orders, 

the two-mile feature? 

A Normally the Commission says any well drilled within a mile 

of any known f i e l d w i l l be drilled in accordance with the rules and 

regulations of that f i e l d . We are asking for two miles, since we 

don't have presently enough information to exactly delineate the 

fi e l d . 

Q Do you feel that the fact this is a temporary order makes 

the two-mile l i m i t more appropriate than i t would be i f i t were a 

permanent type order? 

A I certainly do. 

MR. GRENIERi We have no further testimony at this time, 

although we might wish to make a closing statement. We would like 

to have Southern Union's Exhibits 1 through k admitted in evidence. 

MR. MACEYi Without objection they w i l l be received. Any 

questions of the witness? 

MR. SILVER; Caswell Silver. I represent two wells In the 
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proposed unit 160 acres. Before I can decide whether i t would be 

good or bad for me, I would like to ask the witness some questions[, 

Q Will Southern Union Gas b« willing to give a limited one-

year contract gathering to wells in the unit, terminating at the 

will of the other operators during the period of this one-year 

trial? 

A You want to bring the gas to us? We wouldn't go after i t 

for that kind of deal. We can't afford to lay a pipeline for that 

one-year supply of gas. 

Q Will you take i t i f w© bring the gas to you? 

A That is not something that I have anything to do with. I 

am not in the gas purchase section. I think we would, we generally 

have. We certainly would not go after gas on the one-year basis. 

We couldn't pay out the pipeline in that length of time. 

q Do you recommend any compensation in allowable to operatort 

and royalty owners agreeing to 320-acre spacing during the one-yeaf 

test? 

A I don't believe I understand the question. We have no prof 

ration and the allowable will be based simply on what can be pro

duced. I don't know that 1 understand the question. 

Q As I under stand, you have asked for no proration? 

A There is no production. We can't prorate until we get prof 

duction. We have had no production and I don't think there is any 

basis for prorationing yet, 

Q If any future Oil and Gas Commission sees f i t to prorate 

production in the arear would vou recommend any compensation In 

18 
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allowable per well? 

A I f the State decides to prorate gas in the area, Southern 

Union is going to recommend that we use 320 acres as the standard 

proration unit. 

Q At the present time i t is my understanding that the State 

Oil and Gas Commission allows 25 percent on the basis of acreage 

and 75 percent on the basis of well potential within the unit, pro* 

rationed unit areas. Do you have any plans or recommendations for 

a change in that formula or an increase in the event that 320-acre 

spacing ls sustained? 

A That particular formula is used not only in Pictured Cliffs 

but Mesa Verde where 320-acre spacing is in effect. We are not 

arguing proration, but Southern Union opposed that when i t was pre

sented i n i t i a l l y and we would not concur with i t again. 

MR. SILVER! I f the Commission pleases, on the basis of th« 

respondents answers I would like to state our position in the matt 

May I do so? 

MR. MACEYi You can make your statement later i f you want t 

MR. SILVER: I am Caswell Silver, representing Caswell Silv 

I own the wells in that Section 4- and 5, part interest. Mr. Plorer 

here also owns part interest in those wells, representing a l l of 

Section 4- and the east half of Section 5 put in the unit, and apprc 

imately 3400 surrounding acres not in the unit. 

MB. MACEYs Anyone else have a question of the witness? 

Mr. Utz. 

By ffi, vw.« 
Q Mr. Weiderkher, I notice that in regard to shutin pressures 

in the area that you have recommended to be called the Tapicito Poo 

» 
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that there are variations of as much as 65 pounds. Is it your 

opinion that even though these variations exist, this is one common 

source of supply? 

A Yes. I think you v i l l find the pressures were taken at 

various times, some of the wells were oil fraced on completions, 

part of them were never completely cleaned j as evidence of that, onje 

of the wells was used for gas drilling, a pictured Cliff well, and 

when the Pictured well was cored i t showed 20 percent residual oil 

in the cores, where the oil had infiltrated in the cores of the ns|* 

well. You will get quite a variation In pressure until such time 

as the wells have been produced and cleaned. At the end of that 

time I think your shutin pressures will be comparable. I don't 

think you have true shutin pressures at the present time, 

Q Do you think that any of the shutin pressures are stabilized 

pressures? 

A That, I suspect soae of them are, but I would hesitate to 

say which ones, I don't know exactly the length of time on al l 

those tests. I would say i t would take somewhere in the area of 

thirty days to stabilize pressure down there, 

Q You believe thirty days will stabilise? 

A Yes, the capacity is such that I think they would stabilizf 

pretty much in thirty days, 

,Q Other than the fact that deliverability, estimated deliver^ 

ability of these wells are above average for Pictured Cliff wells 

in the Basin, do you have any data that would Indicate that these 

well3 will actually drain 320 acres? 

A Actually we do not have any information arid won't have until 

such time as we get production* I think we can say that we know o;ie 
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well I n the area had a natural I n i t i a l potential of i n excess of 

3,000,000 feet of gas, which would indicate pretty good permeabilil 

and that i s your factor with regard to drainage- I would say the 

fact that we have ver t i c a l fracturing as shown froa our core 

analysis and the average permeability as shown froa core analysis 

would indicate that the wells should be able to drain the 320 acre! 

We can only get conclusive proof with regards to that after some 

production history, 

Q Would you be w i l l i n g to submit to some sort of an interfere 

test for the area during the t r i a l period? 

A We propose to run some tests to that effect i f our request 

ls granted, 

Q J$y shutin i n one well? 

A Shutting i n one well and producing the offset wells, watch; 

the pressures to see i f there i s interference. 

Q Would you have any suggestion as to what well that you vou 

run the test on? 

A We would prefer to get one somewhere i n the middle of the 

f i e l d . I had l n mind somewhere over i n the v i c i n i t y of, probably 

the 2-E well that*s located i n the southwest of 15. 

q You think your 1-A well would be a good well to shut in? 

A The 1-A well? You won*t be producing, you wonH be surrou 

ing i t by production, i t w i l l take a longer period of time to get 

results. You would get better results by shutting i n your 2-E 

and watching i t , because there you are producing from a l l sides an 

i t w i l l take a lesser shutin period, keep i t o f f th© lesser length 

of time. 

Q Your 1-E i s considerably closer to 2-E than the 5-1 would 
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be to the 1-A? 

A If you take the circular pattern of drainage from 2-E to 

1-E, you will find that is in excess of 320 acres. 

Q I didn't get the permeability that you gave. 

A I didn't give i t . Average permeability on Southern Onion 

1-E for the 223 productive feet was 6,2 million milidarcies with 

seven feet of that having vertical fractures. Much of that had 

permeabilities in the range of 15, 1'8, 2, 29, 10, 18, and most all 

of i t in excess of one million milidarcies which is the average 

Pictured Cliff production Is less than one million 

q Is this permeability above average for the Pictured Cliffs 

in San Juan Basin, would you say? 

A It Is from the core analysis that I have seen, yes. 

Q I am inclined to agree, 

MR. UTZt I believe that is all I have* 

MR. MACEYi Anyone else have a question? 

By mt ELVERS i 

Q I got in late, I am sorry if I asked you a question. Did 

you give reserves, calculated reserves figures in that area? 

A Yes, I did. Approximately two and a half million feet per 

320-acre unit. 

MR. SILVERSt Thank you. 

By MR, w « 

Q You indicated the reserves in this particular area to be 

spaced in Tapicito somewhat comparable to reserves in other Picture 

Cliffs areas, did you not? 

A That is right,. 

Q You also indicated that depth was approximately twice the 

d 
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depth of many other Pictured C l i f f pools? 

A That is right. 

0 Your cost is not twice as much, but i t certainly is greatei? 

A I t is nearly twice as much. We average twenty-two to twenty-

three on the others and between thirty-five and forty here, so i t 

i3 at least 80 percent additional cost. 

0 In your recommended spacing of the wells in the northeast 

and southwest and of cross-spacing wells that have already been 

drilled within a section, you w i l l find that you are going to have 

as much as three and four wells clustered around a section corner, 

is that correct? 

A You are going to find that in a very few, I think one instance 

maybe. That always occurs when you donH have spacing pattern set 

until the f i e l d is well along In development. It's happened in 

tne Blanco Field, for Instance, where part of the Blanco Pield i s 

one pattern and one is in another one. 

Q In other words, in the southeast end of tbe area to be 

spaced, on your pattern you w i l l have four wells surrounding one 

corner, is that correct? 

A Yes, that is a bad section there. There is one there and 

there w i l l be one other one* 

Q You have two other places where there w i l l be three wells 

around a section corner, whicn w i l l amount to 160? 

A I t amounts to that, as far as the location of the wells, 

assuming that the wells are going to drain the entire area, you s t j . l l 

have so many productive acres and so many wells. There w i l l be 

drainage and counter-drainage, there always is in any production. 

It's bad that those things occur, but you can't help them after thfey 
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have already taken place. 

Q Do you have any recommendation as to the spacing for topo

graphical conditions for the leeway you might have? 

A We would recommend that you would use the same one as used 

in the other Pictured C l i f f fields. 

Q You did not make any such recommendation? 

A We weren't making any recommendations along that line, sim

ply intended to state that the general Pictured C l i f f rules with the 

exception of the d r i l l i n g unit be used, casing program and a l l othe 

phases of i t . 

Q Would you be willing for at least three months interference 

tests on these wells shut in? 

A Yes. 

0 At least that period of time? 

A Right. We w i l l agree. 

HR. MANKJMi That is a l l . 

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

MR. GREHIER: I have a couple of questions on re-direct. 

I think these w i l l give a l i t t l e broader picture. They w i l l help 

clarify the total picture. 

MR. MACEYJ Okay, go ahead. 

By ffiU «fflRffl.« 

Q Mr. Weiderkher, is the development that has been had within 

this area to date anything like complete at this time, or is there 

any further d r i l l i n g to be done? 

A No, there's s t i l l a l o t of development to ba done within 

the present boundaries of the known f i e l d . We don't know what is 
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going to Happen outside that f i e l d . There is a l o t of additional 

development to take place, 

q This i s not a static or f u l l y developed situation? 

A Certainly not, 

Q Does Southern Union have any development plans for 1956 or 

the remainder of this year? 

A Southern Union has already been approached or has already 

approached one of i t s partners, Astec Oil and Gas, and received 

their tentative approval to d r i l l four additional wells, we also 

have a partner, Humble, and we haven*t talked to them but plan some 

additional wells with them during the coming year, 

Q What is the character of the underlying ownership here of 

this area, Mr. Weiderkh«r? 

A Well, with the exception of two sections i t ' s a l l Indian 

lands, J i c a r i l l a t r i b a l Indians. 

Q Is a l l of Township 26 North, Ranges 3 and 4- West t r i b a l 

Indian land? 

A I believe i t i s . 

Q So that i t i s only the two sections down i n 25 North, 3 Wes 

that are not on the Indian lands? 

A That i s within the present f i e l d boundaries, yes. 

Q Yes, What i s the character of the ownership down i n 25 Nor 

3 West? 

A 25, 3 i s composed of both Federal and Fee lands. 

Q In what approximate proportions? 

A About, oh, I would say 80 to 90 percent Federal. 

Q That's for the township as a whole and without specific 

regard to this immediate area? 

25 
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A That is correct, 

MR. MACEYt Anyone else have a question? Mr. Mankin. 

RE-CROSS EXAMIHATIOS 

By ffi, MWl%t 

Q In regard to this being Federal lands, the Southern Union 

Gas Coapany has not requested that the wells be drilled on 160, hav< 

they? 

A No, they have not. 

Q They have made no recommendation as to spacing? 

A As far as I know, they have not. 

MR, MACEYi Anyone else have a question of the witness? 

Mr. Weiderkher, w i l l you briefly, for me, give me the data that you 

used in calculation of your reserve estimate? 

A Yes, I used the core analysis from Southern Union Jicarilla 

1-E, which gave 16.7 percent porosity, 4-2 percent connate water, 

23 feet of net pay. I used 1,090 pounds top hole shutin pressure. 

We have some other core analyses that give approximately the same 

results. Their water is a l i t t l e lower, their porosity is a l i t t l e 

lower, and feet about the same, and you come up with about the same 

reserve, but actually I used the 1-E, the good well that we completed. 

MR. MACEY: You arrived at a two and a half million feet 

of reserve i n place? 

A Right. 

MR. MACEYt Your reserve down to 250 pounds was I960? 

A I960, that is correct, 

MR. MACEYt I am not too sure, you may have testified to thife, 

but what is the status of your No. 3-A Jic a r i l l a weli in Section 1% 

the southeast quarter of 14? 
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A That i s a location that waa staked i n the wrong place, and 

we ^ust abandoned the location* 

MR. MACEY s Never been drilled? 

A Ho, s i r , i t has nct„ 

MR. MACEY* Are there any dry holes other than your No. I-C 

well within the outline of your proposed pool? 

A No, there are not. 

MR. MACEY: Can you t e l l me what the yellow coloration on 

your cross-sections represents? 

A That represents the gross Pictured C l i f f s sand development 

wnetner i t be productive development or not, but i t i s the Pictured 

C l i f f s sand development, your productive sand. You can t e l l that 

readily from your r e s i s t i v i t y and s. p. curves of your electric 

logs. 

MR. MACEYi You averaged your net pay at twenty-three to 

twenty-five feet? 

A Based on the J i c a r i l l a l-S well which was cored, 

MR. MACEYi In that well you had approximately f i f t y feet 

gross, i s that correct? 

A Yes. 

MR. UTZi Is that f i f t y feet? 

A About that. Ve cored, we cored from thirty-four to t h i r t y -

four f i f t y - f o u r and that was a l l sand, 

MR.MACEYt Can you furnish us with a copy of the core analys 

A Yes, I can. 

MR. MACEY: You don't have to give us that one, 

A I t i s a l l r i g h t , I have some others on the dry holes i f 

ynu want fchftin. ?n& sand is there, bat they are non-productive. 

Ls? 

ADA DEARNLEY & ASSOCIATES 
STENOTYPE REPORTERS 

ALBUQUERQUE, NEW MEXICO 
TELEPHONE 3-6691 



28 

MR, MACEY: Anyone else with a question? 

By MR, MA3K.I.N} 

Q The other two wells, were they dry holes? 

A The 1-B well that was cored actually located i n Section 26 

outside the f i e l d l i m i t s , the 1-G well up i n Section 1, 26, 5 was 

cored, 

Q What was the last one you mentioned? 

A 1-G, located i n Section 1, 26, 5. 

MB, MANKIM: Thank you, 

MR, MACEY* Mr. Weiderkher, there i s an 11 Paso Natural Gas 

i n 11, 2h. Section 1. You examined that well to determine whether 

or not the pool might possibly go i n that direction? 

A I brought trie log with me and I don't doubt a b i t that the 

f i e l d w i l l extend i n a northwest direction to include that well, 

but we don't have enough proof to include i t . 

MR, MACEY: The well isn't i n any pool at the present timet 

A So far as I know, but I think there i s Pictured C l i f f gas 

there. 

MR. MACEY: Must be, the i n i t i a l potential on i t . 

A I show i t completed i n the Mesa Verde, according to mine, 

but i t i s Pictured from 3720 to 3760 i n the log , 

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

I f not, the witness may be excused. 

(Witness excused.) 

MR. MACEY: Does anyone have any fur ther testimony i n this 

case? 

MR. SILVERS: I would l i k e to have one of the owners on th< 

stand to state his posi t ion. 

; 
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MR. MACEY. All right, 

** i, £ Ii fl. 1 4 I £ JU 
called as a witness, having been first duly sworn, testified as 

followsi 

mm mximm 
By MP, gftygflgt 

q What is your name? 

A M. J. Florance. 

Q How long have you bean operating in the San Juan Basin? 

A Since th© winter of •4-5. 

Q I believe you drilled the first four modern wells in the 

Blanco Field, outside of the Huntington Park No, 1 which was drilled 

in '2p), is that correct, that started the San Juan Basin in the 

Mesa Verde? 

A Correct. 

Q You are an interest owner in some 107,000 acres in the San 

Juan Basin? 

A More or less. 

q You have a direct ownership as a producer in Sections 4- anc 

5, specifically the Gunsite 1 Florance and the Gunsite 2 Florance 

in this proposed Tapicito unit? 

A I do. 

Q What was your average cost of the wells in that field? 

A Right at $10 a foot. 

Q Then Southern Union's testimony that the cost lay between 

S35,000 and #+0,000 per well was correct? 

A Correct. 

q Vnu hav» hart Pftasrw f 1 g»P«a furnl fth»fi ynn wMffh «»h«fcanfr.< * 1 ) y 
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substantiated the reserves calculated by Southern Union? 

A I have. 

q Oo you feel that because of the higher cost of the wells, 

there must be soae r e l i e f afforded producers i n that area? 

A I do. 

Q Do you have any other suggestions or possible means of f a c i l 

i t a t i n g t h i s , other than the increase i n well spacing? 

A An increase in the allowable, when and l f i t comes under 

proration, of approximately 150 percent of a well that i s d r i l l e d 

to a quarter-section spacing. 

GOVERNOR SIMMSt I think they can't hear you. 

A I f they put us on 320 acre spacings, I think we should be 

allowed to s e l l at least one and a half as much gas as we do out 

of a quarter-section. 

Q What I interpret your statement to mean, that you anticipate 

or recommend an Increase of approximately 50 percent of gas sales 

from a well spaced on 320 acres over what gas sales would amount to 

on lbO-acre spacing, is that correct? 

A I do. 

Q Do you have any other solution which might be applied to 

this problem? 

A Of course an Increase i n price would always help, 

Q What increase i n price would you anticipate, although i t 

ls beyond the j u r i s d i c t i o n of the Board to regulate price, accordiiig 

to the division? What increase i n price do you think would be a 

f a i r increase to allow for the additional increase? 

A I don't believe my thoughts would carry much weight, 

Q I would l i k e to have i t l n the testimony, as bearing a re-
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lationshlp as to tha burden of the additional cost of these deeper 

wells placed on th© operator, 

A We should get one and a half times as much money or sell as 

much as one and a half times as much gas. 

Q Would you go along with Southern Union — 

A (Interrupting) I would. 

Q — on their spacing? 

A Yes. 

Q Would you impose the condition that they be required to tak 

gas on the short-term one year contract for anybody who brought the 

gas to them, to their gathering line? 

A The only reason that I have any doubt about signing up with 

a long-term contract ia the five to six hundred pound dellverabilit 

I don't know, yet. 

Q Then i f I may bring that out — 

A (Interrupting) I am afraid of putting Pictured Cliffs agai 

600 pounds to deliver one and a half times, which we should be en

titled to. 

Q i f i may bring that out, the currently proffered gathering 

of Southern Union anticipates Mesa Verde gathering line pressure, 

whereas most Pictured Cliff production ls delivered to a Pictured 

Cliff line, which carries approximately half the pressure that the 

proffered line can offer in the Tapicito area, is that correct? 

A That is correct. 

Q Am 1 to understand that you question that the testing of 

these wells against 500 pound line would be sufficient to tell what 

the long-range performance of these wells might be against the 

normal 200 pound line? 

B 
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A No, I am just a l i t t l e b i t leery about tying up my production 

on a long-term period under that contract. 

Q Do you feel that i f Southern Union, who ls offering to make 

the test and also has control of the gathering systems in the area, 

that you should be allowed to participate in the sales which would 

come about under this unit, but with the privilege of terminating 

such sales at the conclusion of the test, i f you deliver the gas 

to Southern Union at the gathering point, at their gathering line 

at no cost to them? 

A I think we should have the protection of th© Oil Conservation 

Commission in determining whether or not we can deliver enough and 

we are entitled to 150 percent for putting twice the acreage. I 

am in no position to say whether the well w i l l deliver i t against 

that pressure. I am afraid i t won#t, 

Q You are now in the process of making some back pressure 

flow tests on your wells, are you not? 

A Yes. 

Q I negleeted to find out i f they made any. Did Southern 

Union make any? 

MR. WEIDERKHERi We didn*t bring that out. We did run two 

tests, one on the 1-E and one on the 3-K, which ls not in this f i e l i 

but in the same type of reservoir, but they indicate that th© wells 

w i l l deliver at 18 percent of their i n i t i a l potential into a line 

pressure equal to one-half of the shutin pressure. Our estimate of 

deliverables are based on deliberability into a line pressure of 

one-half of the shutin pressure, which in this case would be some

where in the vicinity of 550 pounds. 

Q Mr. Florance, do you have in the record everything you want 
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to state about tne matter at this time? 

A I believe so. 

ME. SILVERSJ Thank you. 

CROSS mmmuon 
By m* wmmt 

Q Mr. Florance, would you be willing to sign a long-term 

contract i f the purchaser were willing to agree to take at 200 per 

cent on a unit basis, as compared to what is being taken in the 

other areas, and to lower the pressure in gathering system to such 

extent as might be required from time to time to enable i t to 

do so? 

A Yes. 

MR. GREKIER: That i s a l l . 

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

Mr. Mankin. 

By MJU HATOffi 

Q You speak of this as a unit? f 

A Yes. j . 

Q However, Southern Union acreage may be a uni It, but yours, 

there is no proposal that your acreage be Included i j i any such uni^? 

I t is a spaced area rather than a unit, is i t not? 

A I t is a spacing area, yes. 

q I t is not a unit in the true term? 

A Yes. 

MR, GRENIER: I was speaking of a spacing unit. 

MR. MANKIN: Ee spoke of a unit, j 

MR. SILVERS: One other thing. You noted the variation i n 

wellhead pressure on a shutin wellhead pressure on oxr wells. We 
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think that may be due on our particular veils to a * 

very slight, around the head, which we corrected but 

during the seven-day period, may account for the dlf 

stabilized pressure at the end of the seven days. T 

slight leak in the ring. 

ME. MACEYt Anyone else have a question of t 

not, the witness may be excused. 

(Witness excu 

MR. MACEYt Anyone have anything further in 

statements? 

Mf-:. HINKLE. Clarence Hinkle, representing t 

and Refining Company. Mr. Weiderkher testified that 

half-Intere3t in 11 and a half sections in this part 

The Humble has the other undivided half-interest, an 

interested in this problem. We would like to go on ; 

earring in the position taken by Southern Union and : 

Commission to enter an order in this case setting up 

temporary order setting up 320-acre spacing in the aj 

MR. GURLEYJ Do you concur with the two-mile 

MR. HINKLEi Yes. 

MR. MACEYi Anyone else? 

MR. DAVISs Quilman Davis, representing Azte< 

Aztec owns an undivided one-half interest in approxis 

sections in the designated Tapicito Field. We conctu 

mony and the position of Southern Union in this case 

urge the Commission to adopt a temporary order for or 

all the operators in the area an opportunity to obsei 

mine what the field will be. 
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MR. SMITHi On behalf of Stanolind Oil and Gas Company, ve 

have some acreage that v i l l be affected by the two-mjlle extension* 

We would like to state for the record that the extension of two miles 

is satisfactory and we have no objection to i t . We vould also liktt 

to concur in the application of Southern Union for 320-acre spacing 

units in this area. 

MR. ABBOTT* tf. G. Abbott. Needless to say, Amerada Petro 

leum Corporation concurs with the Southern Union testimony and urg^s 

the Commission to adopt 320-acre d r i l l i n g units for this proposed 

pool unit. 

MR. HOYi George Hoy, representing(Joi^g$rJ' Oil Corporation. 

We are the sole owner and operator of two gas wells i n the proposed 

Tapicito Field. We plan immediate additional d r i l l i n g within the 

area. We wi3h to concur with a l l the recommendation), of the Southern 

Union Gas Company. 

MR. WOODRUFF* Merman Woodruff, El Paso Natural Gas Company. 

El Paso Natural Gas Is the owner of property and the operator of 

the 27, 4- unit immediately north of the area involved. Witn the 

two-mile extension l i m i t then we w i l l f a l l under the 

the rules proposed by Southern Union. Our studies o *. the Pictured 

Clif f s in the area cause us to concur with Southern 

the likelihood of this being a separate pool from the 

Pictured C l i f f pools. We ar© privileged in the area 

develop on 320-acre spacing. We would concur that 3£0 is appropriate 

and would sincerely urge the Commission that no other spacing pattorn 

be applied in this area which would affect ths properties which El 

Paso has a privilege of developing on 320. We think I t is unnecessary 

to d r i l l on 160 to determine the nature of a pool. We think i t would 
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be unnecessary to go to the expenditure of 160-acre spacing to de

velop this area and evaluate i t , 
MR. MACEYx Anyone else have a statement to be made in this 

case? 

MR. AHDKRSOJfj John Anderson, United States Geological Survley, 

I would like to point out to the Commission that the area which the 

applicant asked to have spaced as the Tapicito Pool covers an area 

of 10,880 acres, of which 1280 acres i n 25 North, 3 West is Federaj 

acreage. The rest is Indian land. The two-mile extension around 

this Tapicito area runs to about 35,000 additional acreage, of 

which 23,000 are Indian, about 4-200 acres are up In the 27, unit, 

It's always been our opinion that any spacing other than that generally 

in use for any particular formation should be governed by the terms 

of the unit agreement which was approved by the Commission. The 

other 776 acres Is down in 25, 3» which is Federal land and soae 

privately owned,land. As far as the Jicarilla Apache Indians are 

concerned, most of this area which the applicant has asked for 320-

acre spacing on is Jicarilla land. The leases are 2560 acres, a l l 

of them are owned by six companies. At the present time there 

doesn't seem to be any particular problem as far as someone developing 

on 160 acres within the confines of the Indian Reservation, at leait 

in the area that ls covered by this application. The problem right 

at the present time on the Federal lands in 23,or 25 North, 3 West 

and certainly not in 27, a l l of this area is covered by the 

application. 

Now as we stated once before in the application of Amerada tot 

320-acre spacing, the United States Geological Survey Is not opposed 

to wide spacing. At the same time they are opposed and the Indians 
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definitely are opposed to any order that is going to set aside the 

Jicarilla Indian Reservation as separate and distinct from the 

other portions of the San Juan Basin where wa also have Pictured 

C l i f f production. For these reasons, we are opposed to the Issuance of 

the requested order. 

MR, MACEYt Anyone else have a statement to make? Mr* 

Kellahin. 

MR. KELLAHIHt Jason Kellahin, appearing for E l l i o t t and 

Hall and J, F. Hickman, Jr., both of whom have acreage not within 

the pool as proposed, but within the two-mile extension around the 

pool. We arc opposed to the application brought by Southern Union 

and concur in the statement that has just been made by Mr. Anderson, 

I would like further to point out to the Commission that the testi*» 

mony offered here today does not support any possible conclusion 

that one well w i l l efficiently and economically drain 320 acres, 

one of the requirements under our spacing statute. The only infoma-

tion having been offered on that score is on the deliverability of 

the well, and some scant testimony on permeability based on a core 

analysis from one individual well, I would like also to call the 

Commission's attention to the fact that aside from the pressures 

involved in this pool, a l l of the testimony offered would tend to 

show that the characteristics of the Pictured Cl i f f s gas formation 

underlying this area are the same as those in other Pictured Cliff,» 

Pools, which would lead only to the conclusion that there are 

permeable barriers i n existence which have not yet been discovered, 

which would further show that one well w i l l not drain 320 acres. 

In calling the Commission's attention to Exhibit Ko. 2 showing 

the location of the cross-sections, I think i t cleariy appears tha, 
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they have been drawn through what we might term the "fairway" of 

the pool, and we do not feel f a i r l y represents or f a i r l y portrays 

the characteristics of the Pictured C l i f f s Pool i n this particular 

area. The further objection which we have to the application is 

that even a temporary 320-acre spacing order would result In a sloping 

of the development i n this area and would result In loss tc the 

Indians and to others who are interested i n the development here, 

and the pool should be treated the same as a l l other Pictured Cliffs 

Pools. 

MR. MACEYi Anyone else have a statement to make in this c|se? 

MR. GREKIERi I would l i k e to make a closing statement. 

MR. MACEYi Go ahead. 

MR. GREHIER: Southern Union has presented i t s testimony i i 

this case and I don't want to resumaarize what our witness has a l 

ready stated. I would l i k e to say this with respect to the statements 

just made by Mr. Anderson and Mr. Kellahins F i r s t , I believe the 

evidence rather conclusively shows that the Indian acreage here i s 

not going to be set aside for special, unusual, and discrialnatori^.y 

unfair treatment as a result of this order. That i s apparent from 

two things. F i r s t , as hinted at by Mr. Anderson i f not directly 

stated, there i s nothing now which requires any development on 160-

acre basis within the Indian Reservation, and so this Commission b;r 

entering an order for 320-acre spacing i n this case won't be cutting 

down on any current obligations presently existing, They would 

merely be restating, i f anything, what i s now perhaps the obligation 

to d r i l l l n that area, although we have never been formally advised 

by the United States Geological Survey as to wnat they do regard a;t 

a f u l l y adequate development program there, They have just apparently 
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gone along vith us In tha 320-acre pattern that ve have been follow 

ing to date. 

Secondly, I t seems to me that an extremely important aspect oj 

this case is the fact that as testified to by Mr, Weiderkher, the 

wells in this area w i l l have to be pulled only half as hard as wel! 

in other Pictured C l i f f areas, in order to be producing the same n 

of take per acre of reserves as is being achieved elsewhere in the 

area. That Is to say, this 320-acre spaced well, i f pulled at the 

same rate in proportion to total deliverable as the other areas, 

w i l l be putting out four times as much as one of the 160-acre well* 

or twice as much when you consider that there is twice as much acr< 

to be pulled. 

As to the statement of Mr. Kellahin, I think he is fully awari 

from his participation in such cases, of the virtual Impossibility 

of getting any sensible approach to a problem which isn't going to 

hurt somebody and hurt somebody bad i f an inter-connected pool bef< 

the f i n a l spacing order is entered is partially developed on 320 aj 

partially on 160. I t imposes very severe problems on this Comsiss: 

as well as upon the operators. They Inevitably end up in conflict: 

positions. We are only asking here for a one-year temporary order 

at the end of that time, presumably, i n the absence of further 

showing that the order ls s t i l l justified, should be continued e i t 

temporarily or permanently, i t would lapse and be of no further fo 

and effect, and we would go back to the statewide 160-acre spacing 

pattern generally prevalent in this area. I t seems to se that the 

interest in favor of this temporary order clearly outweighs the 

objections to I t , I strongly urge the Commission to grant our app) 

cation. 
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MB. MACEY; Does anyone else have anything ia this case? 

I have a letter from Magnolia supporting Southern Union's applicatj 

I v i l l give i t to the reporter and let tier copy i t into the record, 

We v i l l take the case under advisement and adjourn to 1*30. 

* * * * * * * 

November 11, 1955 

Res Case No. 977 - Application of 
Southern Union Gas Co. for Des' 

C. 2, £ X nation of Certain Area as the 
Tapicito-Pictured Cliffs Gas Pe 
Rio Arriba County, Mev Mexico i 
Establishment of a Temporary 3; 
Acre Drilling Unit 

Mr. W. B. Macey, Secretary 
Nev Mexico Oil Conservation Commission 
125 Mabry Hall, Capitol Building 
Santa Fe, New Mexico 

Dear Mr. Macey: 

I had planned on being present at the hearing In the above 
case and going on record in behalf of Magnolia Petroleum Company 
ln support of this application. Other matters make i t impossible 
for me to be present. 

Will you please enter this letter in behalf of Magnolia in 
support of the above application, including the designation of the 
limits of the pool and the.establishment of a temporary 320-acre 
spacing pattern in said pool and adjacent areas within tvo miles 
of same. 

Magnolia Petroleum Company is the owner of o i l and gas leases 
in the area to be designated as the Tapicito-Pictured Cliffs Gas 
Pool and producing wells thereon. We feel that the area described 
should be designated as a new and separate Pictured Cliffs Pool 
and feel that i t would be to the interest of conservation and the 
prevention of waste and protect correlative rights to require a 
320-acre drilling unit as described in the application, both in 
the pool itself and adjacent areas within two miles of same. 

Yours very truly, 

/s/ Ross Madole 

cc: Mr. A. S. Grenier 

Dn. 
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STATE OF NEW MEXICO ) 
s SS 

COUNTY OF BERNALILLO ) 

I , ADA DEARNLEY, Court Reporter, do Hereby certify that the 

foregoing and attached transcript of proceedings before the New 

Mexico Oil Conservation Commission at Santa Fe, New Mexico, ls a 

true and correct record to the best of my knowledge, s k i l l and 

abil ity. 
WITNESS my hand and seal this 26th day of November, 1955. 

Notary Public - Court Reporter 

My Commission Expires* 

June 19, 1959. 
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BEFORE THE 
OIL CONSERVATION COMMISSION 

Santa Fe, Mew Mexico 
January 16, 1957 

IN THE MATTER OF: 
v 
i 
t 

The Hearing ordered to be held by paragraph 10: 
of Order R-794, Case 977 to permit Southern ) 
Union Gas Company and other interested parties: 
to show cause why 320-acre spacing should be ) Case No. 977 
continued i n the Tapacito-Pictured C l i f f s Gas : 
Pool. H 

BEFORE: 
Honorable Edwin L. Mechem 
Mr. A. t. Porter 
Mr. - — "o-

TRANSCRIPT OF HEARING 

MR. PORTEh: The next case on the docket is Case 977. 

MR. GURLEY: In the matter of the hearing ordered to be 

held by paragraph 10 of Order R-794, Case 977 to permit Southern 

Union Gas Company and other Interested parties to show cause why 

320-acre spacing should be continued in the Tapacito-Pictured C l i f f y 

Gas Pool. 

MR. UTZ: I f the Commission please. 

MR. PORTER: Mr. Utz? 

MR. UTZ: Order R-794 is a temporary 320-acre spacing order 

f o r the Tapacito-Pictured C l i f f s Gas Pool, of Rio Arriba County, 

New Mexico. The effect ive dates of the order are from Apri l 1, 

1956 to Apr i l 1, 1957, The order, however, calls fo r a hearing 

at the regular January, 1957 hearing. That, of course, necessitatec 
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the call of the hearing today. 

The Interference Test which was oraered i n R-794 was con

cluded December 17, 1950. The shut-in test well of this test 
i 

i showea some 20 pounds per square inch crop. However, the Commissio \ 
! 

staff i s desirous of observing the results of another interference 

test in this pool before making recommendations for a permanent 

order. 

In conformance with the staff's request, Southern Union oas 

Company began the second test on December 17, 1956. I t shut in the 

Southern Union's J i c a r i l l a 4-D, located in the SE FE Section 30 -

26 N, 3 W. The offset producing wells are Southern Union's 

J i c a r i l l a 5-D, located i n the HE SW Section 30, 26 N, 3 W; and the 

J i c a r i l l a 2-D located in the HE SW Section 29, 26 N, 3 W. I give 

the locations as a matter of record. 

I t w i l l take considerable time to determine the results of thin 

test. I would, therefore, urge the Commission to continue this 

case u n t i l the March regular hearing, at which time we should have 

enough data to determine what course should be taken at that time. 

MR. GURLEY: I f the Commission please, going along with Mr. 
Utz recommendation, we have a letter from Southern Union oas Company 

dated December 31, 195b, a portion of which I would like to read 

into the record. 

MR. PORTER: You may proceed. 

MR. GURLEY: I t is addressed to the Mew Mexico Oil Conserva* 

tion Commission, and Mr. Grenier quotes in the letter, that i t i s 

the understanding that a continuance will be requested by a member 

of the staff until the regular February hearing date, and wil l in all 

' t 
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likelihood keep on requesting further month to month continuances 

u n t i l completion of the interference tes t now being conducted by 

our Company on i t s J i c a r i l l a Ho. 4-D Well i n the VE4 of Section 30, 

Township 26 Fo r th , Range 3 West, Rio Arr iba County, Hew Mexico. 

This i s to advise you that Southern Union Gas Copany w i l l be 

agreeable to such continuance of the case from month to month, un» 

less and u n t i l we advise you i n w i l t i n g to the contrary . Signed: 

Southern Union Gas Company, By: A. S. Grenier, at torney." 

MR. PORTER: Do we have any ob jec t ion to the continuance of 

the case? 

MR. SILVER: I have no o b j e c t i o n , but I have an ob jec t ion 

to continuance from month to month. I think a d e f i n i t e time 

should be set f o r the hearing. 

ME, GURLEY: I n connection with Mr. S i l v e r ' s request, I 

doubt that anyone at t h i s time could make a recommendation as to a 

d e f i n i t e t ime. The time would be contingent on the resu l t s of the 

tes t now being conducted. Whenever resu l t s are shown on that t e s t , 

and we have no idea when they w i l l be shown, would be the time to 

make recommendations f o r a permanent order. 

MR. PORTER: I t i s the Commission's decision that Case 977 

w i l l be continued to the regular hearing date i n March. 

We w i l l take a short recess. 

(Recess.) 
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STATE OF MEW MEXICO ) 

COUNTY OF BERNALILLO ) 

I , ADA DEARNLEY, do hereby ce r t i f y that the foregoing and 

attached transcript of proceedings before the New Mexico Oil 

Conservation Commission in Santa Fe, New Mexico, i s a true and 

correct record to the best of my knowledge, s k i l l and a b i l i t y . 

IN WITNESS WHEREOF I have affixed my notarial seal and hand 

this 18th day of January, 1957. 

My Commission Expires: 
June 19, 1959 

NOTARY"BLIC, COURT WPOhfEh 
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BEFORE THE 
OIL CONSERVATION COMMISSION 

Santa Fe, New Mexico 
March 14, 1957 

IN THE MATTER OF: : 
) 

The hearing ordered to be held by Paragraph ; 
10 of Order R-794, Case 977 to permit ) 
Southern Union Gas Company and other interest* Case No. 977 
ed par t ies to show cause why 320-acre spac- ) 
ing should be continued i n the TapacitO'- : 
Pictured C l i f f s Gas Pool. ) 

• • 

_ _ _ _ _ J 

BEFORE: 
Honorable Edwin L . Mechem 
Mr. Murray Morgan 
Mr. A» L. Porter 

TRANSCRIPT OF HEARING 

MR. PORTER: We w i l l consider next Case 977. 

E L V I S A. U T Z , 

ca l l ed as a witness, having been f i r s t duly sworn, t e s t i f i e d as 

f o l l o w s : 

DIRECT EXAMINATION 

By MR. COOLEY: 

Q State your name and occupation, please. 

A E lv i s A. Utz , Engineer wi th the O i l Conservation Commissio 

Q Do you have a statement to make^ Mr. Utz, wi th reference 

to Case 977, concerning the Pictured C l i f f s Gas Pool? 

A Yes, I have, 

Q W i l l you proceed? 

n. 
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A The communications test which was ordered i n R-794 was 

completed December 17, 1956. This test showed a pressure decline 

of some 20 pounds i n the shutin weil on Southern Union*s J i c a r i l l a 

2-E. As provided for in Paragraph 8 of R-794, the Commission staff 

requested Southern Union to begin another test in this pool. In 

conformance with this request, the Southern Union's J i c a r i l l a 

Weil No. 4-D, in the southeast quarter of the northeast quarter of 

Section 30-26 North, 3 West was shut i n on December 17, 1956. 

I hsrve->shown an outline of the pool so that any interested 

party may know where in the pool these tests are located. The £-E, 

the test completed December 17th, is located in the southwest 

quarter of 17 i n this area in the new outline. The new test is 

the 4-D, which was i n the northeast quarter of Section 30, i n 

this area here. The readings on the 4-D test was taken, and began 

December 17th, was 1,064 psi. Readings taken January 14th and 

February 11, 1957, recorded the same pressure. Therefore, we have 

had no results as of now on this test. 

In compliance with Paragraph 10 of Order R-794, the Commissioi 

called a hearing on this matter January 15, 1957, at which time 

the case was continued u n t i l March 14, 1957. As of today, as I 

have stated, this test has not shown any results. 

I therefore, request that the provisions of R-794 be continued 

in effect u n t i l October the 1st, 1957, or six months from the date 

of expiration, which is April the 1st, so that we may have the 

results of this farther t e s t i t o consider before the f i n a l deter

mination of the 320-acre spacing. 

I would further propose that the Commission hold a hearing on 
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-

t h i s matter i n August or September of 1957, i n order to give us 

time to analyze the data and write a permanent order by October l s 

the expiration of the six-months extension. 

There has been concurred i n t h i s matter. They are the Southe 

Union Gas Company; the Aztee O i l and Gas Company; the Northwest: 

Production Corporation; the Humble O i l anf Refining Company; El 

Paso Natural Gas; Honolulu O i l Corporation and Magnolia Petroleum 

Company. These people have concurred by l e t t e r with the thoughts 

of continuance f o r six months on t h i s case, or the extension of 

the provisions of the order f o r six months. 

That's a l l I have. 

MR. PORTER: Have you had any communication from anyone 

objecting? 

* A I have had no objections to date. 

MR. PORTER: Are you through, Mr. Cooley? 

MR. COOLEY: Yes. 

MR. PORTER: Does anyone have a question of Mr. Utz? Are 

there any further witnesses i n the case? 

MR. COOLEY: No, s i r . 

MR. PORTER: The witness may be excused. We w i l l take the 

case under advisement. (Witness excused.} 

STATE OF NEW MEXICO ) 
SS 

COUNTY OF BERNALILLO )* 

I , ADA DEARNLEY, Court Reporter, do hereby c e r t i f y that the 
foregoing and attached t r a n s c r i p t of proceedings before the New 
Mexico O i l Conservation Commission, Santa Fe, New Mexico, i s a t r i 
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BEFORE THE 
OIL CONSERVATION COMMISSION 

Santa Fe, New Mexico 
August 15, 1957 

IN THE MATTER: 

The hearing ordered to be held by Paragraph 
3 of Order R-794-A, Case 977, to permit 
Southern Union Gas Company and other inter
ested parties to show cause why 320-acre 
spacing should be continued i n the Tapacito> 
Pictured C l i f f s Gas Pool. 

Case 977 

BEFORE: 

Mr. A. L. Porter 
Mr. Murray Morgan 
Honorable Edwin L, Mechem 

TRANSCRIPT OF HEARING 

MR. PORTER: The case to be considered next i s Case 977. 

MR. COOLEY: In the matter of the hearing ordered to be 

held by Paragraph 3 of Order R-794-A, Case 977, to permit Southern 

Union Gas Company and other interested parties to show cause why 

320-acre spacing should be continued i n the Tapacito-Pictured 

C l i f f s Gas Pool. 

MR. GRENIER: We w i l l have one witness i n this case. I am 

A. S. Grenier, Counsel for Southern Union Gas Company. Mr. 

Wiedikehr, i f he may be sworn. 

(Witness sworn.) 

MR. GRENIER: I f i t please the Commission, this case 

n-H g - i n a l l y name* rm f n y h p f l - H n g i n MnvprnhAT ~\t\ f 1955 a n d WAA r a i l or! 
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upon the application of Southern Union Gas Company for an order 

establishing 320-acre d r i l l i n g units within the Tapacito-Pictured 

C l i f f s Gas Pool i n Rio Arriba County, New Mexico. At that time 

the Commission, i n i t s Order No. R-794, ordered that an inter 

ference test be conducted involving the Southern Union Gas Company 

J i c a r i l l a Well No. 2-E, located i n the Northeast Quarter of the 

Southwest Quarter of Section 14, Township 36 North, Range 

The case, at that time, was continued u n t i l April 1, 1957, 

at which time i t was anticipated that the results of that test 

might be indicative as to whether or not the r e l i e f requested was 

appropriate. Subsequently, by order dated April 15 of 1957, which 

followed a hearing i n March of that year, the Commission decided 

that an additional test was appropriate involving the Southern 

Union JicarillaNo. 4-D Well, and that test has been i n progress 

since that time. I t was further ordered i n that case, that a 

hearing should be had on August 15, 1957 to show cause why the 

rules promulgated by this original order R-794 should be continued 

i n February. 

A. M. WIEDIK£*JR 

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

follows: 

DIRECT EXAMINATION 

By MR. GRENIER: 

Q W i l l y^ 1 1 p l o a s o t̂.£(r.o ymiT- n.a.mo'? 
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4 
A* A. M. Wiedikehr. 

Q What is your employment, Mr. Wiedikehr? 

A Manager of Exploration, Southern Union Gas Company. 

Q Have you t e s t i f i e d previously i n this and other cases 

before the Commission? A Yes, I have. 

MR. GRENIER: Are the witness's qualifications acceptable 

to the Commission? 

MR. PORTER: They are. 

Q Now, Mr. Wiedikehr, i s i t your thought that this i s an 

appropriate time to give f i n a l consideration to this matter so as 

to determine d e f i n i t e l y 320-acre spacing i s appropriate? 

A No, i t isn»t. 

Q Why do you say that, Mr. Wiedikehr? 

A I f the Commission please, the f i r s t interference test run 

on̂  the run on the 2-E Well, we had three additional wells o f f s e t t i ] 

t h is well producing. 

Q You are pointing now to an exhibit? 

(Marked Southern Union's Exhibit 
No. 1, for identification.) 

A To an exhibit marked Exhibit 1, showing the location of 

the four wells which were involved i n this particular test. The 

drainage area of these four wells, assuming a radial drainage 

pattern, would have been a minimum of 7$5 acres to a maximum of 

960 acres to show interference on the shutin well. 
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From a tabulation of the pressures versus production, we 

find that no definite break i n pressure i n the shutin well was 

observed u n t i l such time as approximately 625,000,000 feet of gas 

had been produced from the three offset wells. The i n i t i a l pres

sure was i n the order of 187i pounds, i n June of *56 after pro

duction of 625,000,000 feet of gas the pressure was 185s pounds. 

Then i n July, the pressure took an abrupt drop down to 18"3 pounds 

and continued dropping at the rate of about three pounds per month 

u n t i l the test was discontinued i n December, 1956. This test 

showed that the tubing pressure dropped 21? pounds on the shutin 

well during the time the test was run, and during that time, 

1,340,000 feet of gas was produced from the three offset wells. 

I feel that t h i s conclusively proves that the area i n which 

we are talking, that a well cannot only drain 320 acres, but as i s 

indicated on Exhibit 1, a minimum of 7#5 acres, because that i s 

the minimum drainage that would have had to occur for a pressure 

drop to have occurred i n our test well. 

Q Just a minute, Mr. Wiedikehr, you were speaking there of 

185 pounds, was that not 1,085? A 1,085. 

Q In each instance i t was intended to be a thousand plus 

pounds? A Yes. 

Q Thank you. 

A Now, the second interference test shown by Exhibit 2, was 

actually begun back i n November, 1956. Pressures were taken i n 
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December '56 on the shutin well, the . u showing casing 

pressure of 1,065, a tubing pressure of 1,064. Production through 

June of '57 was 393,000,000 feet of gas, and the pressure had 

dropped one-half pound. 

I would l i k e to point out that the pressure did rise from 

1,064 to 1,064! and then dropped to l,063l, or one pound pressure 

drop, which we do not feel i s conclusive, but i f you w i l l look at 

figures on Exhibit 2, you w i l l notice that there are only two well! 

which affect the drainage of the shutin well, and the minimum 

acreage to be drained before interference would be determined i s 

7̂ 3 acres, the maximum 858 acres. The producing capacity of the 

two wells involved i n th i s interference test i s approximately 

f o r t y - f i v e to f i f t y m i l l i o n feet per month. The capacity of the 

three wells i n Test No. 1, ran one hundred fo r t y to one hundred 

f i f t y m i llion a month. Consequently, we do not feel that this 

second test has had a f a i r chance. 

I'm sorry that we were not able to present pressures during 

the month of July. We have had a man i n the f i e l d the last week 

try i n g to get down there, but because of the rain and the bad 

roads, he wasn't able to get us any information. At least i t 

hadn't reached my office when I l e f t . I feel defi n i t e l y with only 

two wells producing, we would have to have a minimum of six to 

seven hundred feet of cumulative production from the two wells 

involved before definite drainage would be shown. 

5 
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(Marked Southern Union's Exhibit 
No. 2, for identification.) 

Q How long do you anticipate i t w i l l be, Mr. Wiedikehr, be

fore additional production i n the range you have indicated, i s 

l i k e l y to have been obtained? 

A Well, we need an additional 300,000,000 feet of gas, and 

we are producing at the rate of 40,000,000 a month. That would 

be somewhere i n the v i c i n i t y of eight months to give us a definite 

break. I t i s conceivable that within the next few months we'll 

get a break i n our shutin well that would indicate that i n t e r f e r 

ence has been proved, but I don't think we can discount our test 

u n t i l our 700,000,000 production figure has been arrived at. 

Q Have you prepared tabulations indicating the pressures and 

monthly production and cumulative production with respect to these 

two interference tests that you have been talking about? 

A Yes, I have. 

(Marked Southern Union's Exhibits 
No. 3 and 4, for identification.) 

Q Those are the sheets which have been marked respectively 

as Exhibits 3 and 4 for interference test 1 and interference test ; 

A That's correct. 

Q Were Exhibits 1, 2, 3 and 4 prepared either by you or 

under your personal supervision? A They were. 

MR. GRENIER: We request that such exhibits be introduced 

i n evidence i n this case. 
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MH. PURTER: Let Ts be sure that those are properly iden

t i f i e d since they appear on the same sheet. 

MR. GRENIER: Now, at the top of Exhibit 3 i t indicates 

that refers to interference test1, and Exhibit 4 relates to inter

ference test No. 2. 

MR. PORTER: I see. Yes, s i r . Without objection, the 

exhibits w i l l be admitted. 

Q Do I gather then from the testimony that you have given, 

that you think a further Continuance i s appropriate i n this case? 

A I certainly do. 

Q How long a continuance then would you feel to be approprial 

under the circumstances? 

A I would l i k e to request that the case be continued for a 

period of six months. 

Q I f , during that six-month period, i t were to develop that 

a break, as you say, i n these pressures had been obtained, would 

i t be your thought that Southern Union Gas Company should have the 

privilege of coming i n and accelerating the next hearing date on 

this matter? A Yes, s i r , I do. 

Q Would i t be Southern Union's intention to do that? 

A Yes, we would l i k e to get i t o ff the docket as soon as 

possible. 

MR. GRENIER: That concludes our testimony at t h i s time, 

and WP do mnvp f nr* a s i v-innnt'.hs t fii-rt.riP.-r nnntinnanp.e i n t.his paRPr 

;e 
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That i s to say u n t i l the regular February hearing i n the absence 

of the request on our part, or any other interest operator or 

the Commission staf f , for the further earlier hearing on the matte: 

MR. PORTER: Before we act on the motion, i s there anyone 

that has any questions of the witness? Mr. Utz. 

CROSS EXAMINATION 

By MR. UTZ: 

Q Mr. Wiedikehr, referring to your interference tests i n the 

Tapacito Pool, did you take any pressure information on your f i r s t 

test or the one i n which the 2-E was included, to show what the 

pressure d i f f e r e n t i a l was between the producing wells and the 

shutin well? 

A The wells were producing at approximately 500 pounds flow

ing pressure. 

Q Five hundred pounds flowing pressure? 

A Yes. 

Q Did you take working pressures? 

A Well, the wells were producing wide open into a 500 pound 

system. So, i n other words, the well% working pressure would have 

been five hundred, five hundred f i f t y pounds. 

Q That would be the difference between the working pressure 

and your f r i c t i o n loss? A That's r i g h t . 

Q You do have that information available? 

A T don»t have that with me- I t can be taken from the 

> 
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-

charts, we have Weekly charts on a l l the production, and we know 

that the wells were wide open i n the l i n e . We can take the li n e 

pressure off the chart. 

Q You didn't actually take working pressure of the wells? 

A No, we did not. 

Q In that connection, on this second test that you ran on 

4-D, I wonder i f you would be w i l l i n g to take your flowing tubing 

and working pressures on the offset wells at the same time that 

you take the shutin pressure? 

A I would be very happy to. 

MR, UTZ: I would l i k e to have that information i f I 

could. 

A I f I may ask a question, why — 

Q (Interrupting) I would l i k e to know the different pressun 

between the two wells. 

MR. PORTER: You have agreed to furnish that information? 

A Yes, s i r , we w i l l be very happy to furnish i t . No problem 

MR. PORTER: Mr. Cooley. 

( MR. COOLEY: 

I understood your motion to be for a continuance. I t 

would more properly have to be an extension, t h i s Order R794-A 

expires on i t s own terms on October 1st, this year. I t would be 

necessary for another Order 794-B to be written extending the 

provisions of 794 for an additional six-months' period? 

5S 
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MR. (IKJbHJIER: ies, I think that i s the mechanical pro

cedure we had i n mind then, Mr. Cooley, thank you, 

MR. PORTER: Then you revise your motion to request an 

extension of the rules presently i n effect? 

MR. GRENIER: Yes, that the provisions of Paragraphs 1 

through 6 and Paragraph 8 of the original order i n this case, 

Order No, R-794-A, be continued i n effect for an additional period 

of six months, that i s to say, u n t i l A p r i l 1, 1958, They currentl; 

expire on October 1, with the contemplation that there be a 

further hearing on thi s matter at the regular February meeting i n 

1958. 

MR, PORTER: Does anyone have any objection to the motion? 

Does anyone have anything further i n t h i s case? 

MR. JOHNSON: W. R. Johnson, Northwest Production Corpora

t i o n . I have a request to make of the Commission concerning 

this case. The Northwest Production Corporation i s an operator 

at the Tapacito-Pictured C l i f f s , and requests that the New Mexico 

Oil Conservation Commission give consideration to the following: 

One, that Southern Union Gas Company should furnish a l l data 

concerning the two test areas to a l l operators i n and within two 

miles of the Tapacito Pool so that an engineering evaluation of 

the tests can be made, both as to possible communication and 

effective drainage. 

r 
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casing pressures on a i l wells, oottomnoie pressures on a n wens, 

gas analysis and gas gravity. 

Two, that any extension granted i n this case be subject to 

any operator being able to reopen the case with the usual notice 

to the Oil and Gas Commission; 

MR. PORTER: You mean to reopen the case during the six-

month' period? 

MR. JOHNSON: That's correct. 

MR. MORGAN: Southern Union Gave that right on the i r motioi 

MR. GRENIER: We had that contemplation that i f anyone 

wanted to get i n sooner, they would be able to do so. We f e l t 

that the information was definitive enough to l e t us proceed on a 

f i n a l basis. 

MR. PORTER: Is Southern Union w i l l i n g to furnish the 

information? 

A . : Certainly a portion of the information. A 

l o t of, i t involves a l o t of expense, the information wouldn't 

j u s t i f y the expense to obtain i t . ' As far as the pressure and the 

production, certainly. 

Let me continue, there are some twenty or t h i r t y wells i n the 

f i e l d and we would have one man doing nothing but running around 

and taking pressures, i f we did i t on a l l the wells. We would be 

more than happy to submit i t on the wells on which the tests that 

are beinn conducted 

i . 
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MR. JOHNSON: I referred specifically to only the test 

areas. 

A He i s talking about only the test wells. 

MR. PORTER: Only the test wells, are you agreeable to 

furnishing that information? 

MR. GRENIER: How about the gas gravity and the other i n 

formation he requested at the last? 

A A l l are readily available except the bottomhole pressure, 

and the gas analysis. Bottomhole pressure might have value, I 

seriously doubt i f the gas analysis would have any value at a l l 

i n this case. Consequently, I don't see that that should be re

quired. 

By MR. UTZ: 

Q You say you don't believe the bottomhole pressure would 

have any value? 

A No, I didn't say that, I said the gas analysis. I said 

the bottomhole pressure we object, but we w i l l do i t . 

Q Would i t be very expensive? 

A We are talking now about three wells. I t w i l l only cost 

three or four hundred dollars, we won't argue about that. 

Q Do you feel a calculation of the bottomhole would be as 

effective? A I'm afraid not. 

MR. UTZ: I agree with you. 

MR. PORTER: Any further questions? Mr". Morgan. 
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By MR. MORGAN: 

Q Why do you say that the gas analysis would not be of value' 

A The gas analysis has no bearing whatsoever as far as I can 

see on whether producing one well w i l l draw the pressure down on 

another well. That's what we are trying to prove is that a well 

shut in w i l l be drained by offset wells, and i f the pressure de

clines, then certainly i t has been drained. 

Q I think the petitioner is asking for the analysis so that 

they can determine at any time the source of the gas. Would you 

agree to that? 

A I don't think there is any doubt where the gas is coming 

from. There is only one completed horizon in any of these wells. 

MR. JOHNSON: My contention on the gas analysis is that i i 

my opinion the gas analysis is necessary to calculate an effective 

drainage from a reservoir engineering standpoint. 

A We're not trying to calculate i t , i f I may say so, we are 

trying to prove i t by pressures. They w i l l hold up more con

clusively since we don't know anything about the permeability or 

porosity. We are trying to show i t by pressure decline, and gas 

gravity would have nothing to do with that, nor analysis either. 

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

RE-DIRECT EXAMINATION 

By MR. GRENIER: 

Q On those items, we of course, would be willing to make 

i 

DEARNLEY - MEIER a ASSOCIATES 
INCORPORATED 

GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW MEXICO 
3-6691 5-9546 



available to them and any information we do have. We would not 

want to be under an obligation to be incurring expense i n the last 

ones, particularly of gas gravity and gas analysis, of making 

periodic tests, merely for that purpose. 

A We are w i l l i n g to have them come and take samples any 

time they want and have them analyzed. 

MR, PORTER: The witness may be excused. 

(Witness excused.) 

The Commission would l i k e to c a l l Mr. Johnson to the stand, 

please. (Witness sworn.) 

W. R. JOHNSON 

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

follows: 

DIRECT EXAMINATION 

By MR. COOLEY: 

Q State your name and position please. 

A W.- R. Johnson, Manager of Production Operations, Northwest 

Production Corporation. 

Q Have you previously t e s t i f i e d before the Oil Conservation 

Commission as an expert witness i n the f i e l d of gas engineering? 

A Not i n the f i e l d of gas engineering. 

Q What field? 

A Well, completion and petroleum engineer. 

Q Would you please state to the Commission why you feel that 

15 
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16 
gas gravities and gas analysis would lend any evidence in this 

case to the drainage area of a well i n the Tapacito-Pictured 

C l i f f s Pool? 

A Well, 1 feel that any proof of drainage i n th i s case must 

be proven by some calculation of gas movement, and for any 

reservoir engineering calculation, i t i s necessary that you have 

more data than I asked for, but i t i s necessary that you have gas 

analysis, gas gravity and preferably water saturation i n the cores 

permeability, porosity and so fo r t h . Some of i t can be estimated, 

but i n my opinion, to prove or disprove this case, i t i s necessary 

that those calculations be made and that i t cannot be made on 

pressure information alone. 

Q You do feel that drainage area cannot be established by 

means of pressure interference test? 

A Communication can be established, drainage area, i n my 

opinion, cannot be. 

MR. COOLEY: That i s a l l . 

MR. PORTER: Anyone else have a question? 

MR, GRENIER: Yes. 

CROSS EXAMINATION 

By MR. GRENIER: 

Q What i s his distinction between communication and drainage 

Are they not substantially the same thing? 

A No s i r I misrht t e l l vou a l i t t l e r a r a b l a rm t-Vint-. 
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5fou can take water out of the Atlantic side of the ocean, or the 

New York side of the Atlantic ocean, and you w i l l communicate with 

the English side, but you are not going to take any f i s h out of 

i t , and i t ' s the same principle, you can communicate, but you may 

not drain that particular area. 

Q And i t i s your feeling then that pressure decline can only 

show communication but cannot show that there i s any drainage 

between wells? 

A I t can prove i t , i n my opinion. 

By MR. WIEDIKEHR: 

Q What causes the pressure to drop? 

A Movement of gas, Mr. Wiedikehr. 

Q That i s a l l I wanted to know, thank you. 

A But the question of effective drainage, for instance, you 

and I both know that the well d r i l l e d every 40 acres i n s 320., 3 

times those wells would produce more gas than one on 320, but 

somewhere i n between there i s an effective drainage pattern. I 

don't think you can prove i t by pressures alone. 

Q Let me ask you, with a distance of 3200 feet, or 3300 feet 

between wells, and with a pressure drawdown on a shutin well of 

say 20 plus pounds, you don't think that shows any drainage be

tween two wells? 

,A I t shows communication between the two wells providing you 

hadD@t
:tom"*hole pressure data to substantiate i t . 
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Q No drainage? 

A' I don't IOKW. I would have to calculate i t . 

Q Can you calculate without permeability and other factors 

that you don't know about th i s field? 

A No, but I can estimate them, but I would have assumed 

that you would have attempted to prove the case on that point, or 

at least to back i t up. 

Q When you have insufficient information, isn't this a bette] 
* 

means than trying to calculate something from a l o t of unknowns 

'since a l l of these factors are known? 

A Not from an engineering standpoint. 

MR. WIEDIKEHR: That i s a l l . 

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

By MR. UTZ: 

Q Mr. Johnson, i s the thing that you are concerned about 

more than anything" not whether or not we have communication on 

320, but as to how eff i c i e n t that drainage is? 

A Or that communication i s , that's r i g h t . 

- Q That i s the thing you would l i k e to check with the calcula-

tions? A That i s correct. 

' Q In other words, the pressure between the producing well 

and the shutin well, the pressure drop through the formation? 

A That i s very correct. At this time I do not know i n my 

ow" mind i f I h^v° any objection to R"T-B ppa^ing -fn t-.ho -p-ioir? 
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but I think we should have the mrormation to try to take an 

engineering look at the whole case. 

Bv MR. GRENIER: 

Q Would you be willing, Mr. Johnson, to make these tests in 

which you are interested, at your company's expense? 

A Yes. However, you do take them periodically. We have som 

of the gas analysis from your Tapacito Field, and you do by your 

gas contracts, take specific gravities at least every three months 

so i t is readily available. 

Q Do I understand that you are merely asking for the infor

mation we have on hand and are not requesting us to make any addi

tional tests out of the ordinary? 

A I do not know i f you have taken bottomhole pressure. I 

would think you would have wanted to. 

Q That, I believe that Mr. Wiedikehr stated that we were 

willing to do. 

A The rest of the information is available. 

Q So youare not asking for anything of particular or unusual 

on our part other than what we would obtain in the way of data in 

any event, is that correct? A Not to my knowledge. 

MR. PORTER: Anyone else have a question? 

By MR. WIEDIKEHR: 

Q How often would you like bottomhole pressures? 

A The ones I would like to have had would be the i n i t i a l s . 

> 
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I think one static and one good flowing bottomhole pressure at 

the end of the test would be adequate from your wells primarily to 

determine f l u i d level. We do know, and I would l i k e to add for 

the Commissions* information, we do know i n the f i e l d that liquids 

are produced. We are gathering them from the Pictured C l i f f for

mation i n that f i e l d , and we do know that the bottomhole pressures 

can be different and not easily calculated from surface pressures. 

Q On a flowing well, but not on a shutin well, that has 

never been produced? A That a l l depends. 

MR. PORTER: Are there any more questions? The witness 

may be excused.\ 

(Witness excused.) 

MR. COOLEY: Mr. Greiner, the requests by Mr. Johnson 

have been c l a r i f i e d , i s Southern Union w i l l i n g to furnish the 

information requested? 

MR. GRENIER: What we would l i k e to suggest i s that i f 

Mr. Johnson.would advise us i n writing just exactly what i t i s 

that he wants of us, that we w i l l either supply i t or notify the 

Commission of anything that might cause us any d i f f i c u l t y along 

those lines. We don't wish to be d i f f i c u l t i n this case, and we 

are, of course, very glad to furnish readily obtainable informatioi 

to anyone, but we don't want to be put into a position of thinking 

that we are satisfying Mr. Johnson and then not actually doing so. 

So we would l i k e to have i t definite and i n writing. We do not 

i 
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want to be i n a position of undertaking to do something that i s 

inappropriately costly. You may have some suggestion on procedure 

that may accomplish that same result. 

MR. COOLEY: I believe Mr. Wiedikehr stated that he was 

w i l l i n g to furnish the bottomhole pressure test, that the expense 

would not be out of l i n e . 

MR. WIEDIKEHR: Yes, s i r . 

MR. COOLEY: And the more specific tests was one static 

test and one flowing test at the end of the communication test, 

i s that correct? 

MR. WIEDIKEHR: That i s my understanding, which well does 

he want the static on, the shutin, the flowing bottomhole, that 

i s the reason I wanted i t put i n writing so I would know what he 

definitely requested. 

MR. COOLEY: I think we could c l a r i f y i t here. 

MR. JOHNSON: You have i t exactly correct. 

MR. COOLEY: And you have sufficient information as i s 

readily available without having to run other tests? 

MR. WIEDIKEHR: Yes. We are i n f u l l accord and are 

w i l l i n g to submit to the operators within the pool within a two 

mile radius. 

MR. JOHNSON: I stated that because that i s the way the 

f i e l d rules are written. 

MR. GRENIER: Is that operators of wells that are completed 

21 
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now or are completed i n the future, that ly nul a l l the luase 

owners i s i t ? 

MR. JOHNSON: I presumed operators of wells, lease owners 

to this extent, there are only about six that might d r i l l wells 

within the f i e l d rules of that Tapacito. 

MR. GRENIER: I'm wondering about the po s s i b i l i t y of a 

record check. We w i l l be glad to do i t on the basis of what the 

records indicate, when we might not have up-to-date information. 

MR. JOHNSON: They are a l l J i c a , r l£Section leases and 

involve ours, El Paso, Magnolia, Humble, Honolulu and I think 

that's a l l . 

MR. COOLEY: Would i t not be agreeable to supply this 

information upon request to the offset operators? 

MR. GRENIER: We would be very pleased to put i t on that 

basis. 

MR. JOHNSON: That would be fi n e . I so request. 

MR. PORTER: Anything further i n this case? Mr. Grenier, 

the Commission w i l l not rule on your motion immediately for an 

extension of this order for six months, but w i l l take the case 

under advisement and give you an early decision. 

MR. GRENIER: Thank you very much, Mr. Porter. 

MR. PORTER: We w i l l take the case under advisement. 
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: SS 
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— 

BEFORE THE 
OIL CONSERVATION COMMISSION 

Santa Fe, New Mexico 
February 13, 1958 

IN THE MATTER OF: ) 

The hearing order to be held by Paragraph 7 of ) 
Order No. R-794-B to permit Southern Union Gas ) 
Company and a l l other interested parties to ) Case 977 
appear and show cause why the Special Pool Rules ) 
for the Tapacito-Pictured C l i f f s Gas Pool, as ) 
set f o r t h in Order No. R-794, should be contin- ) 
ued i n e f f e c t beyond A p r i l 1, 1958. ) 

BEFORE: 

Mr. A. L. Porter, Jr. 
Mr. Murray Morgan 
Governor Edwin L. Mechem 

AFTERNOON SESSION 

TRANSCRIPT OF PROCEEDINGS 

MR. PORTER: The meeting w i l l come to order. The Commissi! 

w i l l take up next Case 977. 

MR. COOLEY: Case 977: In the matter of the hearing order 

to be held by Paragraph 7 of Order No. R-794-B to permit Southern 

Union Gas Company and a l l other interested parties to appear and 

show cause why the Special Pool Rules f o r the Tapacito-Pictured 

C l i f f s Gas Pool, as set f o r t h i n Order No. R-794, should be con

tinued i n e f f e c t beyond A p r i l 1, 1958. 

MR. GRENIER: I f the Commission please, t h i s i s the fourth 

hearing which has been held i n t h i s matter. I t involves generally 

the question of the propriety of 320-acre soacinq i n the Taoacito-

>n 
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Pictured C l i f f s Pool i n Northwestern New Mexico, 

At the time the f i r s t hearing was held, i t was upon an 

application f o r a temporary order establishing 320-acre spacing, 

and that was granted by the Commission i n i t s Order No. R-794 

under date of A p r i l 18, 1957. At that time the Commission request 

that an interference t e s t be conducted by Southern Union Gas Compa 

and that was done. Subsequently another test was also informally 

suggested by the Commission's s t a f f , and when the matter came on 

for hearing i n March of l a s t year, i t was continued further u n t i l 

August, so that the results of those two tests might be presented. 

At that time only the f i r s t t e s t had developed any s i g n i f i c a n t 

r e s u l t s , and i t was fu r t h e r continued u n t i l t h i s hearing, so that 

possibly the second t e s t results could be presented at t h i s time. 

We are now ready to proceed, picking up the case from 

the point indicated. We w i l l have one witness, Mr. Wiederkehr. 

MR. PORTER: Mr. Wiederkehr, stand and be sworn. 

(Witness sworn.) 

A. M. WIEDERKEHR, 

called as a witness, having been f i r s t duly sworn on oath, t e s t i f i 

as follows: 

DIRECT EXAMINATION 

Bv MR. GRENIER: 

Q W i l l you please state your name f o r the record? 

A A. M. Wiederkehr. 

Q By whom are you employed, and i n what capacity, Mr. Wieder 

sd 

id 

cehr1/ 
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A Southern Union Gas Company, Manager of Exploration Depart

ment. 

Q You have previously t e s t i f i e d i n t h i s same case at the 

pr i o r hearings thereon? 

A I have. 

MR. GRENIER: Are the witness's q u a l i f i c a t i o n s s t i l l accept 

able to the Commission? 

MR. PORTER: Yes. 

Q Now as was mentioned i n the opening statement, Mr. Wiederke 

there were two interference tests made i n the Tapacito Field area 

by Southern Union Gas Company, i s that correct? 

A Yes, that's r i g h t . 

Q Is there a map on the board which indicates generally the 

location and outlines of the Tapacito Field and the relationship 

of the two interference t e s t areas to the pool outlines? 

A Yes. I n general, the area outlined i n our Exhibit No. 5 

in red i s the pool boundary. Now, one order came i n aft e r I had 

l e f t town on the extensions of t h i s f i e l d , and actually there are 

a few extensions along the northeastern edge that have been approve 

by the Commission that are not on t h i s map. The area of test numbe 

one centered i n the center of 26 North, 4 West. The second i n t e r 

ference test was i n the southwest part bf Township 26 North, 3 West. 

Both of these test areas l y i n g along the southern extremities of 

the productive pay i n the Tapacito Fie l d . I think i t ' s worthwhile 

to point out that the Southern Union J i c a r i l l a 1-E Well i n the 

hr, 

d 

r 
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interference i n the southeast quarter of Section 16, 26, 4, i s a 

di r e c t o f f s e t to the 6-E Well located i n Section 20, Northeast 

quarter, which was non-productive i n the Pictured C l i f f formation. 

These interference t e s t areas are not l i m i t e d to the f a i r 

way of the f i e l d , but actually i n the instance mentioned and also 

i n the second interference t e s t area, both wells,or two of the 

wells are very d e f i n i t e l y on the edge and are o f f s e t with dry hole$. 

Q Now i n addition to t h i s Exhibit 5, at the p r i o r hearings 

in t h i s matter there were also introduced as Southern Union Exhibits 

No. 1 and 2 smaller plats showing the detailed locations of the 

wells involved i n the respective interference t e s t s . Those 

exh i b i t s , I believe, have now been placed on the board again, i s 

that correct? 

A Yes. Interference test number one, Exhibit No. 1, had 

three producing wells with one shut i n well i n the center. Number 

two interference t e s t , we had two producing wells with one shut i n 

we l l . 

Q Now, at the f i r s t -- now as to the f i r s t t e s t , the results 

of that were given at the p r i o r hearing, but i n order that we may 

compare the results of that t e s t i n t e l l i g e n t l y with the results of 

the second, can you b r i e f l y state to us now again what that test 

indicated? 

A Interference t e s t number one, with three producing wells, 

these three wells during the time of the test produced a cumulativ 

t o t a l of 1,340,450,000 cubic feet of gas, with the shut i n well 
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losing 22 pounds casing press 

the time of t h i s interference 

percent of the o r i g i n a l gas i 

time t h i s well was shut i n . 

Q Now then, the data as 

3, I believe, at the l a s t hea 

4, the data up to the date of 

the second interference t e s t , 

e x h i b i t bringing down to date 

ference test? 

A Yes, I have, showing 

as shown i n one, with the mon 

duction, and the monthly shut 

the shut i n w e l l , and on the i 

order, we have two sets of bo 

two flowing wells and the one 

run on October 8 and January 

Q Now, may we have t h i s 

Exhibit 6? 

jjre , 2V/2 pounds tubing pressure during 

t e s t . That amounts to about two 

n place being withdrawn during the 

Q Can you summarize the 

duction which was obtained f 

Southern Union w e l l , and what 

A Yes. The cumulative 

to that was presented i n Exhibit No. 

•ing i n t h i s matter, and i n Exhibit 

that hearing was presented as to 

Have you now prepared additional 

the data as to the second i n t e r -

the same general type of information 

:hly production, the cumulative pro-

i n casing and tubing pressures on 

ottom of th a t , as per the Commission 

:tomhole pressures run on both the 

shut i n w e l l . Those pressures were 

£0, respectively, 

e x h i b i t marked as Southern Union 

(Southern Union Gas Company's Exhib 
No. 6 marked f o r i d e n t i f i c a t i o n . ) 

r e s u l t s , then, as to cumulative pro-

rom the two wells o f f s e t t i n g the 

i f any pressure drop was noted? 

production f o r the two wells through 

:.t 
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the month of January, 1958, an 

of gas. During that time the 

pressure was 1,066 pounds on 1 

was 1,056 pounds, or a ten poi 

the maximum pressure was 1,06^ 

was 1,054 pounds, or 9V2 pounds 

approximately f i f t y percent as 

interference t e s t , and we had 

f i f t y percent as much; i n othe 

ten and a b i l l i o n three versus 

Q You are speaking i n cc 

te s t , i s that correct? 

A Right, that i s correct 

October 8, 1957, the shut i n w 

1199 pounds. The tophole pres 

pounds. On January 30, 1958, 

Well was 1193 pounds, that's t 

in was 1,055 pounds. We had t 

between October 8 and January 

and at the same time we had a 

deadweight measurement, which 

hole and we are actually g e t t i 

Q Now what do those two 

a well i n these portions of th 

draining? 

lounted to 700,654,000 cubic feet 

pressures were recorded, the maximum 

.he casing and the minimum pressure 

ind pressure drop. On the tubing, 

Vz pounds, and the minimum pressure 

I t ' s i n t e r e s t i n g to note that 

much gas was withdrawn during t h i s 

a pressure drop of approximately' 

r words, we had twenty-two versus 

seven hundred m i l l i o n , 

mparison to the f i r s t interference 

.. On the bottomhole pressures, on 

'ell bottomhole pressure amounted to 

sure at that same time was 1,061 

the shut i n pressure on the 4-D 

he bottomhole, and the tophole shut 

here a six pound pressure drop 

30 on the bottomhole from bomb, 

six pound pressure drop tophole, 

indicates there was no f l u i d i n the 

ng then true tophole pressures, 

tests indicate as to the area which 

e f i e l d , at least, i s capable of 
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dra: 

over 

A The area, assuming a 

drainage pattern, the minimum 

number one would have to have 

were getting interference out 

test indicated interference 

Q What was the basis on 

How did you arrive at your re 

A Actually taking the 

tions of the various wells and 

Q A radius? 

A A radius, rather, 

the distance between the prod 

Q That i s to the closest 

correct? 

A That's correct. 

Q Would you say, then, 

is indicated to be drained? 

A Yes. I think we hare© 

gas over an area of 780 acres. 

Q Do you f e e l that these 

ship geographically to the 

representative of the conditions 

i n the f i e l d as a whole, or 

nificance only? 

A As pointed out a while 

inage pattern of a c i r c l e , c i r c u l a 

area drained under interference test 

been 785 acres; i n other words, we 

of an area of 785 acres. The second 

783 acres, 

which those figures were derived? 

spective acreages? 

diameter of a c i r c l e between the loca-

drawing a c i r c l e with i t . 

Drawing a c i r c l e , using as the radius 

ucing w e l l and the shut i n w e l l , 

of the producing wells, i s that 

that that i s the minimum area which 

conclusively proved that you can move 

two t e s t s , considering t h e i r r e l a t i o n -

remainder of the f i e l d , are f a i r l y 

which may be expected to be found 

are they of somewhat more lo c a l sig-

ago, the fact that the t e s t areas 
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west quarter of Section 30, 26 

the 4-D shut i n well and which 

That can be pointed out again 

are on the extreme boundary and they are off s e t w i th dry holes, 

and I might point out that J i c a r i l l a 5-D Well, located i n the soutlji-

, 3, which was the closest well to 

is the extreme we l l next to the 

edge of the f i e l d , produces 54|5 b i l l i o n of the 700 m i l l i o n feet 

that was produced from the f i e l d . In other words, what we're 

saying i s that you have good sand development r i g h t up to a 

breaking point, and then immediately you go i n a period of one 

location, you go from good sand development to practically, nothing 

by looking at Section 1, 26, 5, 

in which Southern Union completed i t s 2-G J i c a r i l l a w ell f o r 

20 m i l l i o n I.P., and the southwest quarter was a dry hole i n the 

Pictured C l i f f and cored, and we had p r e t t y good information. Yet 

across that section we went from a sand body that would give an 

I.P. of 20 m i l l i o n to nothing. 

So then we have i n r e a l i t y a very d e f i n i t e breaking point 

that could be carried on furthjer through, one of Pacific Northwest 

wells o f f s e t t i n g a 20 m i l l i o n foot w e l l that made a m i l l i o n , j u s t 

about a m i l l i o n f e e t , I believje. I have pointed out another 

example here, I might point out between Southern Union 2-HJ and 

5-EH, the 5-E I.P. f o r 6 m i l l i o n , and that was through a three-

•H d i r e c t o f f s e t I.P. f o r 920 thousanp", 

so there i s a very d e f i n i t e edge point along which the sand j u s t 

goes completely to pot. 

Q So that the entire lerigth of the f i e l d rather closely 

quarter inch choke, and the 2-

DEARNLEY MEIER a ASSOCIATES 
I N C O R P O R A T E D 

L A W R E P O R T E R S 

ALBUQUERQUE. N E W MEXICO 
3-6(591 5 -9546 

G E N E R A L 



10 

1 

resembles i t s e l f i n that regar 

A That i s correct. We c 

northernmost edge r i g h t on dow 

.Q To r e i t e r a t e the quest 

two tests areas then are repre 

i n the f i e l d as a whole? 

A Yes, I do. 

Q Have you made any e s t i 

Pictured C l i f f s Pool, Mr. Wied 

A Yes, actually we keep 

what our operating l i n e pressu 

operating, or we have a system 

pounds i n t h i s area, and the r 

been calculated to be 835 m i l l 

1,670,000,000 cubic feet of ga 

Q What was the basis upo 

estimates? 

A Using the porosity, wa 

i t was a volumetric calc u l a t i o 

had available. 

Q Now, what does i t cost 

i n t h i s area? 

A We have d r i l l e d some n 

average cost running between t 

do l l a r s . 

d, i s that correct? 

an trace i t a l l the way from the 

n to the south end of i t . 

ion, then, do you f e e l that these 

sentative of conditions to be found 

mate of the reserves i n t h i s Tapacit 

erkehr? 

our reservoir calculations based on 

res are. At the present time we are 

that w i l l operate at about 500 

scoverable reserves to 500 pounds ha 

Lon feet of gas on 160 acres, or 

5 on 320 acre u n i t . 

"i which you arrived at those reserve 

:er saturation, and sand thickness, 

l based on a l l the information we 

, on the average, to d r i l l a well 

i.neteen or twenty wells with an 

l i r t y - n i n e and forty-one thousand 

D — 

re 
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Q What would --

A ( i n t e r r u p t i n g ) I woul 

number. 

Q Now, would an investmei 

j u s t i f i a b l e i n the event 160-a 

t h i s pool, considering the res-

made and the other known facts 

A Yes, a well d r i l l e d on 

Q Then why i s i t that 320 

by Southern Union i n t h i s case 

spacing, rather, d r i l l i n g on 1( 

j u s t i f i a b l e ? 

A Simply because i t appe; 

as much gas from wells on 320 ; 

now there are approximately fo] 

on 320. I f we have to go back 

are t a l k i n g about an additional 

of about two m i l l i o n d o l l a r s , 

used very well other places. 

Q Well, now, i f 160-acre 

Commission's order i n t h i s case 

area 160-acre spacing order, Wi 

two m i l l i o n d o l l a r investment? 

made? 

A Well, of course, each c 

i say f o r t y thousand is a good round 

i t of that kind be economically 

;re spacing were established f o r 

=rve computations which you have 

about the pool? 

160 acres would pay f o r i t s e l f , 

-acre spacing is being recommended 

, since as you state, 160-acre 

jO acre basis would be economically 

ars that we can recover approximatel 

is we could on wells on 160. Right 

:ty-six wells i n the f i e l d developed 

i n there and develop on 160, we 

. f o r t y - s i x wells, or an expenditure 

That two m i l l i o n dollars can be 

spacing were established by the 

>, or i t were j u s t l e f t under the 

lat e f f e c t would that have upon t h i s 

Would i t necessarily have to be 

jperator would have the prerogative 

f 
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-

of d r i l l i n g either on the 160 

ra t i o n , which we suspect might 

on 160, d r i l l e d two wells then 

only had one well on the 320, 

li n e s . So we should have a un 

320 i s the most l o g i c a l patter 

Q Do I i n f e r from th a t , 

developed his lands on 320 wer 

on 160, that 160-acre spacing 

reaction force the 320 develop 

A I t c e r t a i n l y could and 

the f i e l d where there are v a r i 

r o y a l t y owners, and to protect 

owners, I wouldn't be a b i t su. 

set additional wells. 

Q Now, you stated, I bel 

been i n s t i t u t e d i n t h i s pool, 

A That i s correct. 

Q Has i t been i n s t i t u t e d 

Pictured C l i f f pools? 

A In a l l but one, I beli< 

Q Would you think i t lik< 

much longer time i n an unprora-

A Of course, I can't sec< 

three pipe l i n e companies t a k i i 

or 320, but i n the event of pro-

come about, i f one operator d r i l l e d 

to the 320, and the other operator 

there might be drainage across lease 

iform pattern, and we f e e l l i k e the 

r> to set. 

then, that i f an operator who had 

3 being o f f s e t by another operator 

oattern might i n sort of a chain 

3d operator to go to 160? 

probably would i n certain areas of 

3d ownerships, both operators and 

correlat i v e r i g h t s of the royalty 

rprised i f we weren't forced to o f f -

Leve, that prorationing has not yet 

Ls that correct? 

in other Northwestern New Mexico 

;ve, of the major pools. 

;ly that t h i s pool would go on for 

:ed condition? 

>nd-guess the Commission, but with 

ig gas out of the area at varied 
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rates, i t wouldn't surprise me any i f i t were prorated. 

Q Well, I gather from that then that you f e e l that there 

might be some reasonable l i k e l i h o o d of prorationing hearings being 

held i n the f a i r l y near future? 

A I suspect there w i l l be. 

Q Now, i f that i s the case, would i t be your recommendation 

that the Commission proceed i n t h i s case without regard to the 

problems which they might encounter in establishing prorationing? 

A I think c e r t a i n l y that we have to look at t h i s case i n 

li n e with the Commission's policy to prorate gas i n the Northweste 

New Mexico area. 

Q In Section 65-3-14 of the New Mexico Conservation Commissi 

Act, i t provides in sub-paragraph (b) as follows: "The Commission 

may establish a proration unit f o r each pool, such being the area 

that can be e f f i c i e n t l y and economically drained and developed by 

we l l , and in so doing the Commission shall consider the economic 1 

caused by the d r i l l i n g of unnecessary wells, the protection of cor 

re l a t i v e r i g h t s , including those of roy a l t y ovmers, the prevention 

of waste, the avoidance of the augmentation of risks arising from 

the d r i l l i n g of an excessive number of wells, and the prevention o 

reduced recovery which might r e s u l t from the d r i l l i n g of too few 

wells." Now, considering the standards set up i n the section of 

the law j u s t quoted, do you fe e l that 160 acres or 320 acre spacin 

is best adapted to meeting the standards which the Commission is 

going to have to consider when and as i t gets to the point of 

cn 
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prorationing orders? 

A I think d e f i n i t e l y that the 320-acre u n i t i s the most l o g i c a l 

at t h i s stage of the f i e l d development. 

Q Would 320-acre spacing be s u f f i c i e n t t o , and I quote: 

" . . . e f f i c i e n t l y and economically drain"...Will one well i n t h i s 

area e f f i c i e n t l y and economically drain a 320-acre tract? 

A From a l l the information we have presently available, i t 

c e r t a i n l y appears that i t would. 

Q Would 320-acre spacing or 160-acre spacing be best calcu

lated to prevent economic loss caused by the d r i l l i n g of unnecessary 

wells? 

A Certainly d r i l l i n g on 160 would be an economic loss due to 

the f a c t that you would be d r i l l i n g unnecessary wells. 

Q Would that be so at the 320-acre spacing? 

A I t might be, but we don't have enough information to prove 

that we can drain any larger area at t h i s time, e f f e c t i v e l y . 

Q Your interference tests have indicated that possibly they 

could? 

A Yes, but these interference tests don't run into e f f e c t i v e 

ness. They j u s t show you can drain an area, and I would be skeptical 

that you would drain that f a r an area e f f e c t i v e l y . 

Q Now, would you f e e l that i n s t i t u t i o n of 320-acre spacing 

would adequately protect correlative r i g h t s , including those of 

royalty owners? 

A I f the f i e l d was developed on that spacing, i t c e r t a i n l y 
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would. 

Q Would you f e e l that there was anything to choose between 

the 320 and the 160 acre spacing patterns as to the prevention of 

waste? 

A That is a question that i n a l l p r o b a b i l i t y there may be 

a very small amount of additional gas recovered on 160 d r i l l i n g 

versus 320 d r i l l i n g , but as I pointed out e a r l i e r today, the area 

where you go from good sand to poor sand i s extremely narrow, you 

j u s t run out of sand i n one location o f f s e t s , and as a consequence 

I doubt that there i s much additional gas that could be recovered 

even by d r i l l i n g on 160-acre spacing. 

Q In contrast to the other Pictured C l i f f s Pools i n t h i s are£., 

would i t be your opinion that there i s better than average or poor* r 

than average communication i n t h i s pool as between wells? 

A This seems to be i n a l l p r o b a b i l i t y the best Pictured C l i f f 

f i e l d i n the northwest or i n the San Juan Basin. 

Q As contrasted to the presently prorated pools, j u s t slight::y 

so or substantially so? 

A Appreciably so. 

Q Which as between 320 and 160 acre spacing would better 

avoid augmentation of ri s k s arising from the d r i l l i n g of an excessive 

number of wells? 

A As pointed out on the m aP , i f we w i l l look on the southwest 

side of the map, we know three or four wells that Southern Union 

d r i l l e d i n there, that 320-acre spacing even with dry holes being 
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• 

less than a mile from production, so ce r t a i n l y d r i l l i n g on 160, 

you are taking a greater r i s k of d r i l l i n g additional dry holes. 

Q Now, as the pool has been developed to date, have a l l of 

the wells w i t h i n i t been d r i l l e d on 320-acre spacing pattern, i n 

accordance with t h i s temporary order that we have now had i n effeci 

f o r , w e l l , since A p r i l of 1957? 

A I think there's one we l l that was d r i l l e d on 160-acre 

spacing. A special hearing was held on a Pacific Northwest w e l l . 

Q To your knowledge, there's only that one exception of a 

well less than 320? 

A That's the only one that I know of. 

Q In which corners of the sections does the Commission order 

contemplate that these wells are to be d r i l l e d ? 

A Southwest and northeast. 

Q Are there some wells i n the pool which have not been d r i l l e 

i n accordance with that? 

A Yes, there are. 

Q Now, do I understand then that each of those wells, even 

though i r r e g u l a r l y located w i t h i n the section, i s s t i l l so located 

as to permit the assignment of 320 acre un i t to i t , i s that correcl 

A That i s correct. There are no more than two Pictured C l i f i 

i n any other section,or any section. 

Q This may be a l i t t l e premature, Mr. Wiederkehr, but s t i l l 

looking down the road j u s t a l i t t l e b i t to t h i s prorationing pro

blem which" you have indicated may well be upon us i n the near f u t u i 

d 

,? 
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wouldn't further continuance of 320-acre spacing as the standard 

spacing pattern f o r t h i s pool necessarily have to preclude anybody 

from d r i l l i n g up his acreage on 160-acre basis, i f he so desired 

i n a p a r t i c u l a r situation? 

A I think that i f the Commission so desires, that an order o:' 

160-acre spacing could be allowed with the thought i n mind that 

wells d r i l l e d on 320 acre would be given a 320-acre unit rather 

than a 160 as has been done i n the other areas of the State of 

New Mexico. 

Q In other words, you would give a double allowable to a weli. 

d r i l l e d on 320, as contrasted to a single allowable to the well 

on the 160? 

A Assuming the d e l i v e r a b i l i t y i s the same, the formula would 

work out that way, yes. 

Q Would i t be your thought, i f a man wanted or company wanted 

to put i n two wells on 320 acre t r a c t and produce the unit allow

able from the two of them, that he should be i n ef f e c t permitted 

to do so i n t h i s fashion? 

A I would think they would be permitted to do so as ind i v i d u a l 

wells, each one getting 160 acres allocated to i t . 

Q I f i t can be accommodated to either 160 acres or 320, then, 

i n the prorationing process, assuming that there is a double allow

able to 320 acre w e l l , why is i t that you are now suggesting a 320 

acre spacing pattern? 

A Because I think i t more nearly conforms to what the law sa^rs 
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should be done. I believe I f e e l l i k e the 320 i s . I think i t is 

a waste of money to d r i l l wells on any closer pattern. 

Q Do you have any further comment? 

A Yes, I would l i k e to make one comment fur t h e r with respect 

to production. The question was brought up at a previous hearing 

as to whether these wells i n Tapacito, i f they were allowed to be 

d r i l l e d and produced on 320-acre spacing, could or would produce 

twice as much as wells on 160-acre spacing i n other Pictured C l i f f * 

f i e l d s , and j u s t f o r my own information, I ran through the month 

of December production figures f o r a l l the Pictured C l i f f f i e l d s , 

and here i s the results on Pictured Cliffs-Tapacito wells, average 

16.15 m i l l i o n feet per month per w e l l . The next closest f i e l d 

i s Otero at 6.1 m i l l i o n feet per month per w e l l . 5.9 f o r South 

Blanco, Aztec-Pictured C l i f f s , 4.4; West Kutz, 3.8; Ballard, 3.1; 

Fulcher Kutz, 2.6; Canyon Largo, 1.5. In other words, the average 

production from these Tapacito f i e l d wells d r i l l e d on 320-acre 

spacing produced approximately two and a half times as much as any 

other f i e l d average. I think that that i s something else that 

could influence the Commission, because t h i s does indicate that 

the Tapacito wells are well above average as f a r as deliverable' 

capacity i s concerned, and consequently well above average as f a r 

as being able to recover i n the same number of years the gas that 

i s i n the f i e l d . 

We are not t a l k i n g about deferring income f o r twice as lon< 

as other Pictured C l i f f s f i e l d s , but we are t a l k i n g about wells 
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that can probably recover the gas from under the t r a c t s i n lesser 

time than the other wells i n Pictured C l i f f s f i e l d s , even on 320-

acre spacing. 

Q Would that l a s t comment that you made be true as respects 

both working i n t e r e s t owners and also the roy a l t y owners? 

A That is correct. I n other words, we'll j u s t get, the f i e l c 

i s of such characteristics that i t can be drained much more rap i d l y 

than any of the Pictured C l i f f s f i e l d s we know of i n the area. 

Q That would be to the benefit of not only the working i n t e r 

but the Indians, the Government? 

A Anybody else. 

Q Equally as the working i n t e r e s t owners themselves? 

A That is correct. One other thing, speaking s t r i c t l y f o r 

Southern Union, we have already l a i d a gathering l i n e into the 

area, about 20 or 30 miles of i t across there with the wells that 

we have developed and the wells committed to our company. That 

l i n e i s so packed r i g h t now that the average wellhead working 

pressure i s running about 600 pounds. I f we d r i l l e d additional 

wells, we couldn't cram any more gas through the li n e anyhow. We 

as a company could not take additional gas, or appreciable quanti

t i e s of additional gas without expending additional sums of money 

for additional pipe l i n e s , which we don't f e e l l i k e the reserves 

would j u s t i f y , so even i f we went to d r i l l i n g of additional wells 

i n there, i n a l l p r o b a b i l i t y a l l we would do would be cut back 

the production from the ones we have, and the net production from 

ost 
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the f i e l d would probably be about the same. At the present time, 

Southern Union has, either owns or under gas purchase contract, 

about half the wells i n the f i e l d . I believe that's a l l I have. 

MR. GRENIER: I have a concluding statement, but I think 

i t might be appropriate to reserve that u n t i l a f t e r we see i f 

anybody else has testimony i n t h i s case. 

MR. PORTER: Does anyone have a question of t h i s witness? 

Mr. Kellahin. 

MR. KELLAHIN: Jason Kellahin, representing the Gunsite 

Butte Uranium Corporation. 

CROSS EXAMINATION 

By MR. KELLAHIN: 

Q Mr. Wiederkehr, i n connection with your interference test 

and i n reference to Exhibit No. 5, I believe you stated that the 

wells on which the tests were run were located along the southern 

extremity of the pay zone? 

A Actually southwestern extremity. I t depends on how you 

look at the f i e l d , being southwest-northeast, i t has to be on the 

southwest side of the f i e l d . 

Q They are not located, then, i n the fairway of the f i e l d , 

i s that your testimony? 

A What I was saying was that one wel l i n each of the i n t e r 

ference tests was located adjacent to dry holes, so they are locat^ 

p r e t t y close to the edge of the f i e l d . 

Q Is that based solely on the f a c t that they are located 
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closely or adjacent to a dry hole, i s that the basis of your t e s t i 

mony that they are at the edge of the f i e l d ? 

A Yes. They're also at the edge of the f i e l d as determined 

by the state under the f i e l d boundary. 

Q That I w i l l agree t o . Now, i n connection with that, have 

you made any study of the micro-logs as to porosity through the 

f i e l d ? 

A Yes, as a matter of f a c t , I have core information on quite 

a number of wells i n the f i e l d . 

Q On the basis of that study, do you s t i l l say they are hot' 

located i n the fairway? 

A Well, i t depends on how you define "fairway". I define 

fairway as the middle, i n the middle of the f i e l d . I f you do that, 

they are not i n the middle, they are on the edge. 

Q Actually i t is a r e l a t i v e question as to porosity and sand 

thickness? 

A That i s correct. 

Q In general, the areas which were subject to the interferenc* 

tests are i n a good micro-porosity area, are they not? 

A The wells i n general are pr e t t y good, but we took them as 

close to the edge of the f i e l d as we had available. 

Q I'm r e f e r r i n g to characteristics of the wells as compared 

to the pool as a whole. They are r e l a t i v e l y good? 

A The wells that we used on the interference t e s t , not 

necessarily, they were about average. 

> 
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Q You had good sand characteristics there, did you not? 

A Yes, p r e t t y good sand. 

Q Now, i n connection with these interference tes t s , I would 

l i k e to go over those again with you;as to interference test number 

one, I believe you said you had a shut i n pressure drop on the 

casing of 22 pounds, i s that correct? 

A That i s correct. 

Q What was your t o t a l production? 

A 1,340,450,000 cubic feet of gas. 

Q How fa r was the shut i n wel l from the producing wells? 

A Let's see, about 3300 feet , that was the nearest one. 

Q Over what period of time did you achieve that pressure droD? 

A There was no production i n January, '56, so the f i r s t 

production was i n February of '56, and the conclusion of the test 

was i n December of '56, we are t a l k i n g about eleven months. 

Q You are t a l k i n g about eleven months, with a 22 pound pressjre 

drop? 

A Right,over a 3300foot i n t e r v a l . 

Q Now, as to your interference test number two, give us the 

same information on that . 

A Yes, the distance between wells i s 3295 feet , the pressure 

drop was 10 pounds, the production was 700,654,000 cubic feet of 

gas, and actually the majority of that production was i n a 13-monti 

period p r i o r to the time of the t e s t ; 60,000,000 feet of gas had 

been produced from the J i c a r i l l a 2-D w e l l . 
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Q Would that have any ef f e c t on your interference test? 

A I seriously doubt i t , that small amount of gas, because 

we didn't f i n d a d e f i n i t e break i n pressure u n t i l about six months 

had elapsed. I t took about that length of time before we actually 

started moving gas from the well that was shut i n . Then aft e r i t 

started, i t started moving p r e t t y r a p i d l y . 

Q In connection with your interference t e s t , I believe your 

tes t does not show the effectiveness of the drainage, i s that corr< 

A I would say that i t doesn't prove that you could effective] 

drain 785 acres. 

Q I t does not e f f e c t i v e l y prove i t ? 

A That's r i g h t . I t does prove, as f a r as I am concerned, 

that you can d r i l 320 acres. 

Q Effectively? 

A Yes, s i r , e f f e c t i v e l y . 

Q And economically? 

A And economically. 

Q In connection with those dry holes which you said the 

pressure tests o f f s e t , does completion method have anything to do 

with t h a t , i n your opinion? 

A I t would not i n t h i s case, because we d r i l l e d the wells i n 

t h i s case, and I happened to have the supervision of the d r i l l i n g 

i n the wells. 

Q So you know they were completed properly? 

A I know they were completed properly. 

!Ct? 
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Q There are some producing wells to the south and west of 

the Tapacito not shown on your map? 

A Producers south and west? 

Q Between the Tapacito and the South Blanco? 

A There may be, because I was only interested i n the Tapacitc 

property. 

Q You don't have your well data up to date on that map? 

A Yes, inside the Tapacito. 

Q Outside the Tapacito? 

A No. Actually i t was only brought up to date f o r the Tapacj 

Fi e l d , only. 

Q Give us the method you used i n calculating reserves. 

A I said that I used the volumetric method. 

Q You used an abandonment pressure, i n e f f e c t , of 500 pounds' 

A I pointed out that we carry our reserves on the basis of 

what we can get at our presently anticipated operating l i n e pressua 

Certainly I do not doubt before t h i s thing i s over w i t h , we w i l l 

be down to a lesser pressure. I said recoverable to 500 pounds, 

I wanted that pointed out very d e f i n i t e l y . 

Q Other pipe lines operate at considerably lower pressures 

i n that area? 

A I don't know about El Paso's, I believe P a c i f i c Northwest 

i s appreciably higher. 

Q You wouldn't know i f El Paso's was 250? 

A I don't know. I didn't ask them. 

to 
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Q As a general proposition i n calculating reserves other 

than i n the operation of your pipe l i n e , you calculate them i n 

100 pounds? 

A Depending on the chara c t e r i s t i c s , and I suspect that one 

of these days we w i l l be down to that point on t h i s f i e l d . I'm 

not arguing that there i s not plenty of gas to support 160 acre. 

Q In connection with your calculation of reserves, could you 

give us what porosity you used? 

A I used a 19 percent porosity f i g u r e , taking only the area 

that I considered to be, to have the permeability that would be 

productive. Actually you can take from core analysis, you can go 

throughout the entire section, which i s 100 feet or so, i f you 

want t o , and because of the variations i n porosity up and down, yoi 

can get a much lower average porosity, and then you j u s t increase 

your sand thickness. 

Q You j u s t took the e f f e c t i v e permeability? 

A What I figured was the e f f e c t i v e area that could be draine< 

because of the f a c t of the no permeability i n much of the section. 

Q What range of permeabilities did you f i n d that you con

sidered effective? 

A Oh, I would say from about two-tenths of a m i l l i d a r c y . We 

have fracted wells with as l i t t l e as th a t , and made wells out, and 

-the permeability runs up; we had some as high as two or three hund 

m i l l i d a r c i e s . 

Q What water saturation? 

1 
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A T h i r t y percent water saturation, which may or may not be 

exact. I have seen certain core analyses that showed a water 

saturation of twenty percent, and I have seen some showed as high 

as f i f t y and s i x t y , yet :" they . made producers; f o r my calculation 

I used t h i r t y percent. I f i t i s higher than tha t , i t w i l l reduce 

your reserves a l i t t l e b i t . 

Q You referred to a Paci f i c Northwest well d r i l l e d o f f patte 

subsequent to the l a s t order. T e l l us which we l l that i s , please. 

A Northwest quarter of Section 7, 26, 4; that well has not 

been spotted, that i s where i t i s , northwest quarter of Section 7, 

26, 4. 

Q Mr. Wiederkehr, I don't know i f you touched on t h i s d i r e c t 

i n your d i r e c t examination, but i n r e f e r r i n g to your l i n e pressure 

operating at 500, does that indicate that you. ate loaded- i n that 

l i n e , there i s a l i m i t e d market i n t h i s pool? 

A As fa r as Southern Union i s concerned, there i s a l i m i t e d 

market. 

MR. KELLAHIN: Thank you very much. 

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

Mr. Cooley. 

Bv MR. COOLEY: 

Q Mr. Wiederkehr, i n r e l a t i o n to the information that the 

information tests give us, I believe you re i t e r a t e d at least twice 

that i t does not show that i t w i l l e f f e c t i v e l y drain, or how long 

i t w i l l take to drain a p a r t i c u l a r area. Do you have any estimate 

rn 
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as to how much longer i t w i l l take to drain the Tapicito-Pictured 

C l i f f s Pool on 320-acre spacing, as compared to 160-acre spacing? 

A Well, as I said, as fa r as Southern Union, i t would be 

about the same because we can only take so much gas. Assuming 

a l l wells were produced at the same proportionate part of t h e i r 

capacity, then you would drain the wells in,approximately twice 

as fas t i f you d r i l l e d i t on 160 as on 320. 

Q You think i t would be j u s t a di r e c t relationship? 

A Relatively close, I don*t think there i s going to be much 

gas on the edge drained i n anyway, because of the r e l a t i v e l y t h i n 

area where you go from productive to non-productive. 

Q In your arguments i n favor of 320-acre spacing, I believe 

you stated that you f e l t that i t would be undesirable to have 

160-acre spacing i n there or that 160-acre spacing would cause, 

necessitate offsets? 

A Yes. That would be, of course, i n the event of pro r a t i o n i i 

and i n the event, regardless of your acreage, you were prorated 

on the same basis. 

Q Assuming those facts to be the case, you f e e l that correla 

t i v e r i g h t s of at least the roy a l t y owners would be violated or 

impaired i f the o f f s e t was not d r i l l e d ? 

A Yes. 

Q Would t h i s not also be true i f , as you proposed, the 

Commission permits or goes to 320 proration u n i t s , but permits 

160-acre wells,two wells on 320-acre unit? 
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A I f the acreage, w e l l , assuming that d e l i v e r a b i l i t y of the 

two wells on the 320 was the same as the d e l i v e r a b i l i t y on the one 

well on the o f f s e t 320, there would be no v i o l a t i o n because t h e i r 

allowables would be the same. 

Q Why does t h i s hold true i n one instance and not the other? 

I don't understand your reasoning. 

A What I said o r i g i n a l l y was that i f you did not d r i l l , i f 

somebody d r i l l s on 160 and the o f f s e t operator did not d r i l l on 

160, and you prorated on the basis of 160, the two 160 wells get 

twice as much allowable as the one on the 320, so then you have 

drainage. I f you double the allowable, the 320 w i l l get twice as 

much as either of the two 160, but the same as both combined. 

MR. COOLEY: Thank you very much. 

MR. PORTER: Mr. Mankin, do you have a question? 

MR. MANKIN: Warren Makin with Aztec. I have some questions, 

Mr. Wiederkehr. 

By MR. MANKIN: 

Q A while ago, Mr. Kellahin mentioned about some development 

extending out of the south part of the Tapacito i n the South Blanc{> 

Is i t not true that the trends of the Pictured C l i f f fiormally-line 

up and that t h i s trend would go into the Gavilan rather than the 

South Blanco? 

A I f i t doesn't die behind i t , i t probably w i l l some day end 

up down there, but as f a r as we know, a l l Pictured C l i f f s trends 

found i n the Basin, quite a number of them have followed the northj-
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west - southeast trend. 

Q Also i t was mentioned that there were certain exceptions 

given, I believe when t h i s order was o r i g i n a l l y w r i t t e n there was 

at least two Southern Union wells and one Gunsite well recognized 

as exceptions to the wells by wells previously d r i l l e d ? 

A That i s correct, that was asked f o r at the outset. 

Q Some time l a t e r , Southern Union had a hearing and asked fo 

an exception f o r the No. 5-E well occasioned by p r i o r d r i l l i n g of 

one of the excepted wells? 

A That i s correct, we overlooked i t the f i r s t time. 

Q Some time l a t e r , Gunsite Butte had a hearing and made a 

point of asking that the well be d r i l l e d i n the northwest section 

of 3, and l a t e r d r i l l e d the w e l l i n the northeast quarter? 

A Yes, as I understand, that was a true f a c t . I was not 

present but had a report. 

Q Do you have any reason to doubt that some of the testimony 

that was given previously might not have been somewhat changed by 

conditions on development? 

A Well, since I wasn't at that hearing, I had better not mak 

any statement on that. I do know that P a c i f i c Northwest, when the 

got t h e i r exception, didn't do any better than they would have the 

f i r s t thing. 

Q But the exception was granted f o r the Gunsite i n the 

northwest quarter of Section 3, 25, 3, but the well was d r i l l e d i n 

the proper place i n the northeast quarter? 
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A That i s my understanding. 

Q So apparently some condition must have changed. Also I 

wanted to ask you here i f you now would recommend that t h i s test 

on the 4-D well be discontinued due to proving that there has 

been interference? 

A Yes, s i r , I would l i k e to ask that t h i s t e s t be discontinued 

because we have had over t h i s period of time at least two wells 

shut i n now f o r two years. 

Q So there has been, i n your estimation, s u f f i c i e n t proof of 

interference, and therefore i t would be to the benefit of both 

Southern Union and Aztec that t h i s w e l l could revert to production 

A Yes, that i s correct. 

MR. MANKIN: That's a l l . 

MR. PORTER: Mr. Kellahin. 

By MR. KELLAHIN: 

Q I would l i k e to ask a question to c l a r i f y a matter brought 

out by Mr. Mankin. My question, Mr. Wiederkehr, o r i g i n a l l y was 

directed to wells outside the Tapacito Pool l y i n g to the south 

and west of the Pool, between i t and the South Blanco. Now did 

you understand i t that way? 

A Yes, I understood you to ask me if there were not additiona.. 

wells. 

Q And your answer was there are? 

A Yes, there are some wells and some dry holes. 

Q In connection with your exhibits showing the c i r c l e of 
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-

influence of those wells, they assume a uniform porosity and 

permeability, do they not? 

A Yes, since we don't have enough information to go beyond 

tha t , we had to make that assumption. 

MR. KELLAHIN: That's a l l . Thank you. 

MR. PORTER: Mr. Utz, did you have a question? 

MR. UTZ: Yes, s i r . 

By MR. UTZ: 

Q I wonder i f you would give me your 160 - 320 reserves figu: 

again. 

A Based on 500 pounds abandonment pressure --

Q Is that bottomhole or reservoir? 

A Reservoir. On 160 acres, 835 m i l l i o n cubic feet of gas. 

On 320 acre u n i t , 1,670,000,000 cubic feet of gas. 

Q Do you consider those recoverable reserves? 

A To that pressure, that i s correct. 

Q Then that would mean that you consider your 320-acre 

drainage as e f f i c i e n t as the 160-acre drainage? 

A Yes, as I mentioned e a r l i e r , I think there w i l l be very 

l i t t l e difference i n t h i s p a r t i c u l a r f i e l d . 

Q Your statement — 

A ( i n t e r r u p t i n g ) May I go ahead on that l a s t question f i r s t ' 

Q Go ahead. 

A P a r t i c u l a r l y at t h i s point, c e r t a i n l y at 500 pounds, we 

wouldn't have made any difference with respect to the reserves. 

ses 
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Now there may be a v a r i a t i o n i n recoverable reserves by the time 

you get on down to the f i n a l abandonment., but that would be very 

minor. 

Q Well, you made a statement that you would recover approx

imately as much gas on 320 as 160. You have j u s t q u a l i f i e d that, 

i s that r i g h t ? 

A No, I haven't q u a l i f i e d i t . I said that on my f i r s t state 

ment of reserves, on 835 m i l l i o n on 160 and 1,670,000,000 on 320, 

that since they were based on 500 pounds pressure, that you wouldn 

have l e f t anything i n the reservoir at that time. Now I say as 

you take i t below 500, there w i l l be a s l i g h t amount of gas, a 

l i t t l e more gas l e f t i n the reservoir on 320 than on 160, but 

that i s not nearly enough to o f f s e t the additional expenditure 

that would be required to get i t . 

Q How many wells did you say were i n the Tapacito Pool? 

A I believe there were 46 at the l a s t count, I added up to 

46. 

Q Do you know that a l l those wells are connected? 

A As f a r as I know, there are two or three that are not con

nected. The majority are, though. 

Q Do I understand your testimony to the ef f e c t that you had 

no objection to either 160 or 320 acre spacing i n the Pool? 

A I said t h a t , I don't think I said I wouldn't object to i t . 

I said i f the Commission should desire to do th a t , we f e l t l i k e 

some provision should be made i n the proration order. I think 
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320 is j u s t i f i e d and think that is the proper order. I think i t 

would be a waste of money to d r i l l them on any other spacing. 

Q I f an operator saw f i t to d r i l l on 160, would you object 

to that? 

A Well, I would object to i t , because of the effect i t might 

have on the f i e l d as a whole. I just think you ought to t r y to 

develop a f i e l d , i f possible, on a common ground, particularly 

where you are starting out with a new f i e l d , but I wouldn't object 

near as strenuously i f we knew the proration order was going to 

read two to one allowable on 160. 

Q Let's assume for the moment that the proration order did 

read two to one allowable, what would be your recommendation? 

A Then I would say that would be up to the individual compan' 

My company policy would certainly be not to d r i l l them on 160, 

but some other company might think they could do so. 

MR. UTZ: I believe that's a l l I have. 

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

Did you offer your exhibits? 

MR. GRENIER: I have one or two questions on redirect, Mr. 

Porter. 

MR. PORTER: A l l right. 

REDIRECT EXAMINATION 

Bv MR. GRENIER: 

Q Now we don't have a proration order yet, do we? 

A No, s i r . 
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Q We don't have any guarantee that one i s going to come 

along on 160 or 320 acre basis? 

A That i s correct. 

Q I gather, then, that we don't have any idea whether there 

w i l l be a two to one protection i n the proration order or not? 

A That i s the problem we are facing r i g h t now. 

Q Now then, pending the a r r i v a l of prorationing and without 

any c e r t a i n t i e s as to what the prorationing order might do as to 

providing a two to one r a t i o , do you have any f i r m recommendation 

as between 160 and 320 during t h i s interim period? 

A I c e r t a i n l y do. I think we should continue our 320 acre 

spacing that the Commission has granted us up to date. 

Q In other words, going back to Mr. Utz's l i n e of cross 

examination, i f anything were to be done along the lines that he 

is thinking about, do you think i t would be better to do i t a f t e r 

we had a proration order rather than before, i s that correct? 

A That i s correct. 

MR. GRENIER: I don't believe we have introduced, asked 

to have Exhibits 5 and 6 introduced i n evidence, but we do so 

request now. 

MR. PORTER: Without objection, Exhibits 5 and 6 w i l l be 

admitted. Are there any fur t h e r questions of t h i s witness? The 

witness may be excused, 

(Witness excused.) 

I believe you stated that you j u s t had the one witness? 
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MR. GRENIER: Yes, s i r * That completes our d i r e c t present 1-

t i o n . 

MR. PORTER: Does anyone else have testimony to present? 

MR. KELLAHIN: Jason Kellahin of Kellahin and Fox, repre

senting Gunsite Butte Corporation, We w i l l have one witness, Mr. 

Val Reese. 

(Witness sworn.) 

I f the Commission please, we w i l l have some exh i b i t s . I t 

might be hel p f u l to put them on the board. 

(Recess.) 

MR. PORTER: The hearing w i l l come to order, please, Mr. 

Reese, would you stand and be sworn? 

MR. COOLEY: This man has been sworn already. 

MR. PORTER: Let the record show that the witness has been 

sworn. 

VAL R. REESE 

called as a witness, having been f i r s t duly sworn on oath, t e s t i f i 

* 
as follows: 

DIRECT EXAMINATION 

Bv MR. KELLAHIN: 

Q Would you state your name, please? 

A My name i s Val R. Reese, and I make my home i n Albuquerque > 

New Mexico. 

Q By whom are you employed and what i s the nature of your 

employment? 
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A I am employed by Val FL Reese and Associates, Inc., con

su l t i n g geological and engineering f i r m located at 2929 Monte 

Vista Boulevard, Northeast, Albuquerque, New Mexico. 

Q I n connection with your employment, would you describe your 

duties? 

A The nature of my duties i s i n a consulting capacity as a 

geologist i n recommending w e l l s i t e s , pre-determining of well depths 

™f"nflxing casing points, determination of production zones f o r 

purposes of perforation, calculation of o i l and gas reserves, 

recommending the development of leasehold of o i l and gas acreage, 

and recommending the acquirement of gas and o i l acreage for clients 

These are c'dictated by geological studies and surveys and surface 

information. 

Q Do you have a s t a f f available to you? 

A My s t a f f consists of Thomas A. Dugan of Farmington, New 

Mexico, who is a petroleum engineer specializing i n the d r i l l i n g 

and completion of wells. He i s assisted by Mr. Jim Jacobs, a 

geologist. The other member of my s t a f f i s Mr. Louis C. Jamison, 

a geological engineer. Mr. Jamison i s an expert on the calculation 

of o i l and gas reserves. He has worked under my supervision i n the 

preparation of o i l and gas reserves which we are submitting f o r 

your considerating i n t h i s hearing. 

Q Have you ever t e s t i f i e d before t h i s Commission before, Mr. 

Reese? 

A No, I haven't* 
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Q Would you describe your formal education and experience 

p r i o r to your association with Val FL Reese and Associates? 

A I attended San Jose State College i n Ca l i f o r n i a f o r a 

period of three years p r i o r to my entering the Army i n 1941, 

While i n San Jose State College, I majored i n Geology, also was 

act i v e l y engaged i n Mining Geology i n the States of California 

and Arizona before and during my attendance at San Jose College. 

Following my discharge from the Army i n 1946, I enrolled i n 

Stanford University, and i n 1947 graduated from Stanford with a 

Bachelor of Science Degree i n Geology. I was thereafter employed 

by Associated Engineers, Palo A l t o , C a l i f o r n i a , f o r approximately 

a year u n t i l A p r i l , 1948, as a pipe l i n e superintendent. In A p r i l 

of 1948 I was employed with P h i l l i p s Petroleum Company as an 

exploration geologist. 

Q I n connection with your work with P h i l l i p s Petroleum 

Company, have you had any experience i n the San Juan Basin? 

A My exploration a c t i v i t i e s f o r P h i l l i p s f i r s t took me into 

the San Juan Basin during the l a t t e r part of 1948. I have been 

ac t i v e l y engaged i n geological studies r e l a t i n g to the San Juan 

Basin since that time, a period of approximately nine years. In 

A p r i l of 1951, I became D i s t r i c t Geologist f o r P h i l l i p s i n the 

San Juan Basin. My chief duty with P h i l l i p s Petroleum Corporation 

was to f i n d and develop gas reserves i n approximately 5,000 acres 

i n the San Juan Basin, These gas reserves i t l a t e r dedicated to 

the Pacific Northwest Pipe Line Corporation. In September of 1954 > 
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I became Chief Geologist f o r Pacific Northwest Pipe Line Corporatio 

and l a t e r I also became Chief Geologist and i n charge of the Land 

Department f o r Northwest Production Corporation, a subsidiary to 

Pacific Northwest Pipe Line Corporation. In June of 1957, I 

organized Val R. Reese and Associates, Inc. 

Q Now, i n connection with the Tapacito Pool, have you made 

any special study of that pool i n connection with t h i s case, Mr. 

Reese? 

A Yes, we have. 

(Guniite*is Exhibit No. 1 
marked f o r i d e n t i f i c a t i o n . ) 

Q Referring to what has been marked as Exhibit No. 1, would 

you state what that is? 

A Exhibit No. 1 i s an isopacous map of the net pay sands of 

the Tapacito-Pictured C l i f f s F i e l d . The yellow outline shown on 

the map i s the present outline of the Tapacito F i e l d , and the yellc 

outline i n the southwest part of the map i s the northeast edge of 

the South Bianco-Pictured C l i f f s F i e l d . 

Q What do the contours on that exhibit indicate? 

A The contours represent an isopacous map or a thickness map 

of the net pay gas sands i n the Tapacito Fie l d . The thickness of 

these sands has been determined by studying the core information 

available i n the Pictured C l i f f s . Pay gas sandstones from the 

core information were determined as pay when they had more than 

f i v e percent porosity and less than s i x t y percent water saturation, 

The e l e c t r i c a l Schlumberqer loqs on wells that were not cored were 

n, 

w 
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then correlated with the cored wells and the net sand thickness 

which corresponded to the cored information was determined as the 

net sandstone gas pay for each well. 

Q On that map there are some triangles. What are those trian 

A Those triangles are the cored wells on which we had core 

information. 

Q Now how many wells did you have core information on? 

A There were seven wells altogether, four cored wells within 

the area of the Tapacito Field, and three cored wells outside of 

the area of the Tapacito Field. In addition to the cored wells, 

we had forty-seven wells on which we had Schlumberger information 

within the Tapacito Field, and thirteen wells outside of the Tapaci 

Field. 

Q Now, on the basis of that information, do the gas-bearing 

sands in the Pictured C l i f f extend beyond the Tapacito Field? 

A Yes, they do. We have shown these contours on the south

west side of the Tapacito Field extending over and into the South 

Bianco-Pictured C l i f f s Field. 

Q Is that also i l l u s t r a t e d by cross-sections to be offered 

later? 

A Yes, that i s . 

Q Is the area on which you have prepared cross-sections shown 

on Exhibit No. 1? 

A Yes. The line of cross-sections are shown by lines drawn 

between wells. The f i r s t cross-section extends from the northern 

gles? 
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end or northwestern end of the Tapacito Field down through i t s 

center to the southeast end. 

Q Now how i s that designated? 

A That i s designated as Cross-Section A-A*. The second cros 

section extends from the northwest part of the Tapacito Field 

southwestward int o the Blanco-Pictured.Cliff F i e l d . I t i s desig

nated as B-B7. Likewise, Cross-Section C-C* extends from the 

middle of the Tapacito Field into the South Bianco-Pictured C l i f f 

Field and Cross-Section D-D' extends from the southeastern end 

of the Tapacito Field into the South Bianco-Pictured C l i f f s F i e l d . 

Q In connection with t h a t , Mr. Reese, i s there any producing 

wells l y i n g south and west of the Tapacito Pool between i t and the 

South Blanco? 

A Yes. Skelly O i l Company has completed Pictured C l i f f s 

wells i n Section 18 of 25 North, 3 West; and Humble has completed 

a Pictured C l i f f w e l l , Humble has completed three Pictured C l i f f 

wells i n 25 North, Range 4 West. In Township 26 North, Range 5 

West, there are Pictured C l i f f dual completions by both Humble and 

Northwest Production Corporation. 

Q Have you made any study, based on the information you have 

given, of the gas reserves i n the Tapacito Pool? 

A Yes, The area w i t h i n the Tapacito Field was found to 

comprise 21,600 acres. 

Q In that connection, you are r e f e r r i n g to the Tapacito as 

i t i s presently defined by the Commission? 

J — 
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A Yes, that's r i g h t . 

Q Proceed. 

Q In our reserve study, we took the area between the contour 

lines and perimitered i t and gave i t weighted average thickness, 

which was determined between each contour i n t e r v a l of f i v e f e e t . 

(Gunsite's Exhibit No. 2 
marked f o r i d e n t i f i c a t i o n . ) 

Q Is t h i s information you have compiled shown on Exhibit No. 

2? 

A Yes, i t i s . 

Q Would you please continue, then? 

A The contour lines as shown on t h i s map, the i n t e r v a l i s 

f i v e foot between contours. I t was found that the entire average 

net sand thickness f o r the Tapacito Field was 28.4 feet . The 

porosity and o i l saturations of the sandstones was determined from 

core analysis, the cored wells which lay i n the most permeable are* 

and which showed the best porosities on e l e c t r i c a l logs were 

averaged together. These wells were the No. 3 Honolulu i n Section 

9 of Township 26 North, Range 4 West, and the No. 1-E well i n 

Section 28 of Township 26 North, Range 4 West. The other f i v e 

cored wells were averaged on t h e i r porosity and connate water and 

o i l saturations; the averages of the f i r s t two wells were then 

weighted twice and counted two-thirds to one-third against the 

second group of cored wells. The average porosity of the sands 

was found to be 15.3 percent, water saturation was found to be 

s, 
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38.3 percent, o i l saturation of the sant, .4 percent. The calcu

lated bottomhole pressure f o r the f i e l d was then determined to 

be 1190 pounds. Reservoir temperature i s 109 degrees Fahrenheit. 

The compressibility factor i s .865, the gas per acre foot o r i g i n a l l y 

i n place i s 352 MCF. The gas per acre foot remaining at 100 poundj 

p s i , abandonment pressure i s 26 MCF, the recoverable gas per acre 

foot i s 326 MCF. The average recoverable gas per acre f o r the 

Tapacito Field i s 9,258 MCF. The t o t a l recoverable gas i s 199,972J800 

MCF. 

Q Now i n connection with t h a t , you t e s t i f i e d that two wells i n 

the high permeability zone were weighted twice. Why did you do thcit? 

A These are the two wells that were weighted twice, and the 

reason why we did that i s because part of the cored wells are out

side of the Tapacito F i e l d , and aft e r studying the Schlumbergers 

or e l e c t r i c a l logs, i t was found that these two cored wells repre

sented approximately two-thirds of the porosity development or the 

better porosity development i n the Tapacito F i e l d . 

Q Now i s that information then reflected i n Exhibit No. 2 

designed to show the reserves f o r the entire pool? 

A Yes, i t i s . 

Q Have you made a study of the reserves of the producing wel}.s 

w i t h i n the pool? 

A Yes, we have. 

(Gunsite 1s Exhibit No. 3 
marked f o r i d e n t i f i c a t i o n . ) 
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This i s re f l e c t e d i n Exhibit No. 3, and we made a study 

of each well w i t h i n the pool, and on Exhibit No. 3, we have the nun-

ber of the w e l l , i t s location, and i t s completion date, t o t a l 

depth, i t s i n i t i a l p o t e n t i a l , d e l i v e r a b i l i t y when available, sand 

thickness, cumulative production, reserves per acre, reserves per 

320 acres and percent of reserves produced. 

(Gunsite 1s Exhibit No. 4 
marked fo r i d e n t i f i c a t i o n . ) 

Q Referring to what has been marked as Exhibit No. 4, would 

you state what that is? 

A Exhibit No. 4 i s an isopacous map of the microlog porosity 

of the Tapacito F i e l d . The porosity i s again represented i n con

tours, the contour i n t e r v a l i s f i v e feet. The contours on the map 

show the microlog feet of porous and permeable sandstones that pro

duce the larger volumes of gas into the w e l l bore. The number of 

feet of microlog porosity and permeability are plot t e d beside eadh 

w e l l . The use of the microlog has been correlated with core analysis 

which show the most permeable sandstones to be i n the areas of the 

best porosity. Where no measurable microlog porosity was found, a 

zero footage was pl o t t e d beside the w e l l . The microlog porosity 

was then contoured, beginning with zero and going up to t h i r t y 

f e e t . We used twenty-eight logs which were available f o r microlog 

porosity study w i t h i n the Tapacito F i e l d , and nine logs outside 

of the Tapacito Fi e l d . 

Q Where you assigned a zero microlog porosity, does that 
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indicate there i s no production i n those areas? 

A No, A zero microlog porosity merely indicates that the 

porosity and permeability i s so low that we are not able to measure 

i t . The zero areas to the southwest of the Tapacito Field have 

producing Pictured C l i f f gas wells i n them, 

Q Would an example of zero microlog porosity be found i n 

Section 19 i n 26, 3, on Magnolia's 2-B Well? 

A Yes, that would be an example, 

Q That i s a producing w e l l , i s i t not? 

A That i s a producing w e l l w i t h i n the Tapacito F i e l d , 

Q What i s the calculated absolute open flow on that well? 

A 2,610,000 cubic feet of gas. 

Q Then where you have assigned a zero microlog porosity, that 

indicates a conservative approach to your reserve figures, i s that 

correct? 

A Yes, The area i n which we are able to measure the microlog 

porosity indicates that the sandstones are porous and permeable. 

Q What do the contour results on t h i s map indicate, Mr. Reese 

A The microlog contours as shown on the map f a i r l y c l e a r l y 

i l l u s t r a t e that the porous sandstone i n the Pictured C l i f f s are 

trending i n a northwest to southeast b e l t . Actual gas production 

extends to the northeast and southwest. I do not know the contour 

lines i n the zero microlog area. However, the area of the best ga« 

production i s shown by the microlog contours to be a b e l t of highly 

permeable and porous sand. 

? 
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Q Is there any connection between the microlog contour map 

and the gas production in the Tapacito Pool? 

A The effect of the porous and permeable belt of sandstones 

trending northwest to southeast is such that the drainage of gas 

from the reservoir is accomplished i n a northwest to southeast 

pattern parallel to the porous and permeable belt. 

Q In other words, then, you are saying an irregular pattern 

of drainage has been established i n the Tapacito Pool, is that wha-; 

you mean? 

A Yes. The d r i l l i n g blocks of 320 acres are being irregularly 

drained due to the northwest-southeast trend of the drainage. For 

example, on the 4-E d r i l l i n g block located in Section 22 of 26 Nor;h, 

4 West. 

Q Is that the block colored in green that you are referring 

to? 

A Well, the 4-E d r i l l i n g block would be running north-south 

comprising 320 acres. The block colored in green is our estimate 

of the area that is being drained by the 4-E Well. That block 

has been drawn on the map parallel to the trend of the porous 

belt of sandstones and a l i t t l e closer toward the higher or the 

greater thickness of permeable sandstones. I t can be seen from 

looking at this green block that the area of drainage of the 4-E 

Well would not only be in the northeast corner of the Section, but 

also in the Section to the north of i t in the southeast corner. 

Q That is assuming that i t w i l l drain 320 acres? 
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A That i s correct. I t w i l l also have a drainage e f f e c t i n 

the Section to the southeast of the regular d r i l l i n g block, 

Q That would leave part of the gas i n the southern portion oi 

the u n i t committed to that well undrained, i s that r i g h t ? 

A That i s correct. The micro-porosity i n that Section goes 

from f i f t e e n feet down to zero feet i n the southeast portion of 

the standard d r i l l i n g block, and that area would be r e l a t i v e l y 

undrained, 

Q I take i t from your testimony there you do not agree with 

Mr, Wiederkehr*s assumption that you have a r a d i a l drainage i n the 

Tapacito Pool, i s that correct? 

A Yes, that i s correct. We have d e f i n i t e information from 

the microlog porosities and by p l o t t i n g that information on the 

map, we f i n d that there i s a d e f i n i t e permeable trend northwest 

to southeast. 

Q Do you have other examples of unequal drainage due to the 

trend i n t h i s porosity belt? 

A Yes, a second example i s the Honolulu No, 4 Well, located 

i n Section 4 of 26 North, 4 West. The cross-hatched area colored 

green on the map shows the area i n which the greatest drainage w i l i . 

take place. Drainage w i l l take place i n the southeast of Section 

5, and i n the northwest of Section 9, as we l l as i n the southwest 

portion of Section 4. This is because the zone of the most porous 

and permeable sands l i e to the southwest of the No. 4 Honolulu Wel.., 

t h a t T s the zone i n t h i s area. The eastern part of the normal 320 
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acre d r i l l i n g block on which the No, 4 Honolulu i s located w i l l be 

r e l a t i v e l y undrained by the No, 4 Well, due to a decrease of the 

permeable sands i n that d i r e c t i o n . The permeability i n the westerr 

part of the No. 4 320 acre d r i l l i n g block t o t a l s ten feet,and i n 

the center part of the 320 acre d r i l l i n g block i t drops to f i v e , 

and on the eastern edge i t drops to zero. 

Q Is t h i s i r r e g u l a r drainage that you are t a l k i n g about com

pensated by o f f s e t drainage under the present development of the 

Pool? 

A Under the present development of 320 acres, i t i s not com

pensated. In t h i s example, i n order to protect the drairrage, or 

e f f e c t i v e l y equalize the drainage, a well should be d r i l l e d i n the 

southeast of Section 5, and a well should be d r i l l e d i n the norths 

west of Section 9. 

Q In your testimony there, you are r e f e r r i n g to t h i s No. 4 

Honolulu Well, are you not? 

A Yes. There's a diagonal w e l l , the No. 7-8 i n Section 8. 

Q Wells d r i l l e d at the locations that you have mentioned wou^ 

then be on 160 acre pattern, i s that correct? 

A That i s correct. 

Q Now, you made a study of the ef f e c t of t h i s drainage trend 

upon the acreage held by Gunsite Butte Uranium Corporation? 

A Referring to the green-colored 320 acre d r i l l i n g block 

located i n Township 25 North, Rarage 3 West, i t can be seen that the 

drainage i s again northwest to southeast across the trend of the 

d 
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regular 320 acre d r i l l i n g blocks. The Southern Union we l l located 

i n the southwest of Section 3 w i l l drain parts of Section 4 and 9 

of Gunsite Uranium acreage,. The Gunsite acreage i n Section 3 and 

4 w i l l be drained by Southern Union before the normal 320 acre blot 

on which the Southern Union well l i e s ? i s drained i n i t s eastern 

portions. Again the permeability i n the eastern part of the 

Southern Union 320 acre block has decreased from twenty-five feet 

to twenty feet and less. Close examinations of the wells d r i l l e d 

by Southern Union and Gunsite show that Gunsite acreage has been 

o f f s e t by Southern Union wells on 160 acre spacing. The Gunsite 

acreage i n Section 5 has been o f f s e t by the No. 3-D Well i n Sectior 

31 of Southern Union. 

Q Section 32, i s i t not? 

A That i s correct, Section 32. Northwest Production has 

d r i l l e d a we l l i n the southwest of Section 33; the two Gunsite 

wells, the No. 1 Florence i s located i n the northwest of Section 4 

and the No. 2 Florence is located i n the northeast of Section 5. 

Q Southern Union and Northwest Production have protected 

t h e i r acreage from drainage, have they? 

A Yes, t h i s i s a case of where we have 160 acre spacing 

around a common corner, and the drainage would be equalized. The 

Gunsite Florence No. 1 and 2 Wells were d r i l l e d i n 1955, and the 

3-D well i n Section 33 i n October of 1956. The No. li-33 w e l l was 

d r i l l e d i n the southwest quarter of Section 33 by Northwest Produc

t i o n i n October of 1956, Southern Union 1-B was d r i l l e d i n the 

:k 
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southwest of Section 4 of Township 25 North, Range 3 West, i n 

A p r i l of 1957, 

Q Now, i s the acreage owned by Gunsite i n the western part 

of Section 3 and the eastern part of Section 4 protected from drair 

by Southern Union and Northwest Production? 

A At the present time i t i s not, with the permeability trend 

of the sandstones northwest to southeast, t h i s acreage w i l l be 

drained by the Northwest Production Corporation Well No, 3-34, and 

the Southern Union No, 1-33. 

Q How could that acreage be protected against drainage? 

A That acreage could be protected by the d r i l l i n g of 160 acre 

we l l locations i n the northwest of Section 3 and the northeast of 

Section 4 on Gunsite Uranium acreage. 

Q I n connection with your testimony, I believe you said 

Southern Union Well 1-33. You mean Northwest Production Well 1-33^ 

A Yes, 

Q You heard Mr. Wiederkehr*s testimony i n regard to the i n t e i 

ference tests made by Southern Union. Have you examined the report 

f i l e d with the Commission on these tests? 

A Yes, I have, 

Q Do you have any comment to make on those tests? 

A The comment that I would have on those tests i s that the 

interference wells are located i n the most porous and permeable 

part of the Tapacito F i e l d , and that the drainage e f f e c t would be 

in a northwest to southeast d i r e c t i o n . There i s question as to 
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whether one of those wells would drain 320 acres, even along the 

most permeable trend. The i s the only significance I can attach 

to interference t e s t s . 

Q On the basis of th a t , i n your opinion w i l l one w e l l , con-

sidering the Pool as a whole, e f f e c t i v e l y and economically drain 

320 acres? 

A In my opinion i t won't, because of the variations of perm

e a b i l i t y w i t h i n the sandstones. I t w i l l leave gas undrained i n a 

normal 320 acre d r i l l i n g block, and i t w i l l also drain o f f s e t ownea 

Q Now, i s i t a f a c t that those t e s t wells are located i n the 

most permeable zones indicated on your Exhibit No, 2? 

A Yes, i t i s . The f i r s t set of t e s t wells are indicated by 

cir c l e s — 

Q ( i n t e r r u p t i n g ) I said Exhibit No. 2, I mean Exhibit No. 

4. 

A Three of the interference wells are located w i t h i n the 

twenty foot contour l i n e of permeability. The No. 1-E is located 

on the f i f t e e n foot contour l i n e of permeability. The second set 

of wells on the second interference t e s t are located between the 

f i f t e e n and twenty-two foot contours of permeability. This i s 

r e l a t i v e l y a very high permeability measurement. 

Q Now, r e f e r r i n g to what has been marked as Exhibit No. 5, 

would you explain cross section A-A1? 

(Gunsite 1s Exhibit No. 5 
marked f o r i d e n t i f i c a t i o n . ) 

•s. 
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A Exhibit No. 5 i s the l i n e of cross-sections showing the 

development of the Pictured C l i f f sandstones. Cross-Section A-A* 

has been drawn i n a northwest to southeast d i r e c t i o n i n the Tapacito 

F i e l d . I t ' s t h i s top cross-section. The cross-section shows a 

highly developed and very porous sand as indicated by the p o t e n t i a l 

on the Schlumberger. This section bears out the porosity and the 

permeability as indicated by the microlog porosity map* The depth 

to the Pictured C l i f f s formation as shown by the cross-sections 

varies between 3500 and 3850 feet. The thickness of the Pictured 

C l i f f sands on t h i s cross-section varies between t h i r t y and f i f t y 

f e et. 

Q Would you explain the Cross-Sections B-Bf, C-C*, and D-D* 

in the same fashion? 

A The three cross-sections, B-B*, C-C, and D-D1, have been 

constructed to show that the Pictured C l i f f sandstones can be 

correlated and traced with accuracy into the South Bianco-Pictured 

C l i f f s gas f i e l d . Cross-Section B-B* extends from the No. 18-36 

Well at the northwest end of the Tapacito Field and southwestward 

toward the J i c a r i l l a 12-J Well i n the south end of the f i e l d . The 

sandstones are easily traced, and variations i n porosity can be ob

served. We have indicated the variations i n porosity by the lack 

of coloring on the cross-section. The C-C* cross-section extends 

from the J i c a r i l l a 2-A Well i n the Tapacito Field southwestward to 

the J i c a r i l l a 2-K Well i n the South Blanco F i e l d , Marked variations 

i n porosities can be observed on these cross-sections. D-D* star t s 
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with the Florence No, 2 Well at the south end of the Tapacito 

Field, and extends southwestward to the Phillips Government No. 1 

Well in Section 32 of 25, 3. A l l three of these sections show 

variations in the amount of t o t a l Pictured C l i f f sands present and 

- indicate of porosity on the southwest side of the Tapacito 

Field, The thinning of the Pictured C l i f f sandstones again bears 

out the microlog, in the Tapacito Field in the northwest to south

east direction. 

I t should be added that the lesser amounts of Pictured 

C l i f f sandstone lying to the southwest of the Tapacito and on the 

northwest side of the South Bianco-Pictured C l i f f s gas f i e l d have 

much less gas reserves present in comparison to the Tapacito Field 

area. Likewise, the measureable permeability is zero. 

Q Do you know what the spacing in the South Bianco-Pictured 

C l i f f s is? 

A The spacing is 160 acres. 

Q Has the Pool been developed on that basis? 

A I t has been p a r t i a l l y developed on that basis. At the 

present time, El Paso Natural Gas is developing this part of the 

f i e l d --

Q (Interrupting) What part of the f i e l d are you referring tc ? 

A The part of the South Blanco Field lying in 26 North, Range 

3 West. That area has been d r i l l e d on 160 acres. 

Q Is that 6 or 5 West? 

A That's 5 West, excuse me. 
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Q Do you mean then that the Pictured C l i f f sandstones in 

the South Blanco in the interval between the South Blanco and the 

Tapacito have less reserves than the Tapacito and are being drillec 

on 160 acre spacing? 

A Yes, that is true. Northwest Production has d r i l l e d an 

Indian, J i c a r i l l a Indian block in the southwest of Township 26 

North, Range 4 West, in Sections 29, 30, 31, and 32, on 160 acre 

spacing, and in the Tapacito Field, Northwest has again d r i l l e d 

Sections 5, 6, 7, and 8 of 26 North, 4 West on 320 acre spacing. 

The comparatives reserves being about twice as great in the Tapacito 

Field. Additional 160 acre spacing has been drilfed within one to 

two miles of the Tapacito Field in Township 25 North, Range 3 West 

This d r i l l i n g has been accomplished by Skelly, Sun, and MacMillan, 

and I guess that's a l l in that area, 

Q Now, about the gas reserves in that area you just referred 

to --

A The gas reserves are again less than the reserves in the 

Tapacito Field. 

Q Have you plotted a production decline curve on the Tapacitcji-

Pictured C l i f f s Pool? 

A Yes. We have constructed this curve marked Exhibit No, 6 

to determine the average price for gas over a period of twenty 

years on which Gunsite Butte Uranium would receive income, 

(Gunsite*s Exhibit No* 6 
marked for i d e n t i f i c a t i o n ^ 

D E A R N L E Y - M E I E R a A S S O C I A T E S 
I N C O R P O R A T E D 

G E N E R A L L A W R E P O R T E R S 

A L B U Q U E R Q U E , N E W M E X I C O 
3 - 6 6 9 1 5 - 9 5 4 6 



54 

/ 

This curve shows approximately f i f t e e n percent of the 

reserves produced i n the f i r s t year and then declines on out to 

twenty years, 

Q How was t h i s curve p l o t t e d , Mr, Reese? Does that informa

t i o n appear on the exhibit? 

A This curve was plotted from the basis of actual production 

on Gunsite Uranium wells, 

Q How did you determine the price of gas on t h i s exhibit? 

A We determined the price of the gas by using a weighted 

average of 12.7 cents per MCF, taking into consideration the proba

b i l i t y of s l i g h t additional drop i n production i n early years, and 

production continuing a f t e r the twenty years, 

Q Do you have anything to add i n connection with that exhibit? 

A Well, the price of the gas takes into account the increase 

in each f i v e years of the price on production paid to Gunsite. 

Q That i s based upon the contract? 

A Yes. 

Q Have you calculated return on the investment to Gunsite 

d r i l l e d on 160 acre locations, which they have? 

A Yes, we have. 

Q Referring to Exhibit No. 7, would you'state what that show£? 

(Gunsite*s Exhibit No. 7 
marked f o r i d e n t i f i c a t i o n . ) 

A Exhibit No. 7 shows the average sand thickness on the 

u n d r i l l e d 160 acre locations to be 30,75 f e e t , recoverable gas per 

acre foot i s 326 MCF. The recoverable gas per acre i s 10,024 MCF. 
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The average price of the gas is 12,7 cents per MCF, royalty interes t 

is 12,5, production and ad valorem tax is 6 percent, well spacing 

160 acres, well cost is $35,000, and the t o t a l recoverable revenue 

from 160 acres is $203,688, The net value of the gas from 160 

acres is $167,533, This shows a return on the well investment of 

4,79 to 1, 

Q Do you consider that an economic operation, Mr, Reese? 

A Yes, I would. 

Q I f you have a well cost of $35,000, you heard Mr» Wiederkeh r 

t e s t i f y on well cost ranging, an average cost of $40,000, I believe 

i t was. What is the basis of your figure here? 

A The basis of our figure is a well cost estimate furnished 

by Gunsite Butte Uranium Corporation on their No. 1 Florence and 

No. 2 Florence. 

Q Is the average price of gas recoverable based upon your 

production decline curves as shown in Exhibit No, 6? 

A Yes, i t i s . 

Q You made a calculation of the payout on these 160 acre 

locations? 

A Yes, we have. We have calculated, based on the present 

pipe line production, an estimated payout of 1,12 years on the 

undrilled 160 acre well locations. In this payout calculation we 

used an average price of 11.9 cents per MCF, and a well cost of 

$35,000 with an operating cost of $50,00 per month. We also 

—• 
included the production and ad valorem taxes. 
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Q Your estimated production to the time of payout, what i s 

that based on, Mr, Reese? Is that based on the average production 

from the two wells that you presently have? 

A Yes, that i s based on the actual production and the average 

production at the present time i s 890 MCF per day. That 890 MCF 

per day was taken from eight months of production. 

Q Have you taken into account operating expense? 

A Yes, cost of $50.00 per month, 

Q Mr. Reese, on the basis of your study of t h i s reservoir 

and the information that you have obtained from i t , i n your opinior 

i f t h i s pool i s developed on the basis of 320 acre spacing as the 

present order requires, would that leave any gas unrecovered i n 

the reservoir at the time of abandonment? 

A Yes, i n my opinion i t would. I t would leave gas w i t h i n 

the reservoir due to the unequal drainage, 

Q Is t h i s gas that i s economically recoverable on the basis 

of 160 acre spacing? 

A Yes, i t i s . 

Q Mr. Reese, you heard Mr. Wiederkehr t e s t i f y that they had 

no need fo r any fu r t h e r gas from t h i s pool at the present time. 

Do you have any information that w i l l indicate there w i l l be an 

increased demand i n t h i s area? 

A The hist o r y of the demand f o r natural gas has been one of 

continual increase. At the present time Pacific Northwest Pipe 

Line Corporation has been interested i n a hearing before the 
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Federal Power Commission i n Washington, at which hearing the 

granting of a c e r t i f i c a t e w i l l take an additional hundred cubic 

feet of gas per day out of the Basin, and t h i s gas w i l l go east

ward into Chicago. El Paso at the same time has applied f o r addi

t i o n a l gas to C a l i f o r n i a . The market appears, from the fa c t that 

i t i s steadily increasing, that a l l the gas available w i l l be used 

i n supplying the market to Cali f o r n i a and the market to the Pacific 

Northwest, and an additional new market to the East. 

MR. KELLAHIN: That's a l l the questions we have, i f the 

Commission please. 

MR. PORTER: Anyone have a question of Mr. Reese? 

MR. HOY: My name i s George Hoy, representing Honolulu 

O i l Corporation, 

CROSS EXAMINATION 

By MR. HOY: 

Q Mr. Reese, on your various exhibits you had information 

concerning Honolulu wells. Was that information derived from core 

analysis and logs which have been released by Honolulu to the 

industry? 

A Yes, as f a r as I know i t has been. 

> Q They are then subject to i n t e r p r e t a t i o n and analysis by 

anyone interested? 

A That's r i g h t . 

MR. HOY: Thank you. 

MR. PORTER: Any further questions? Mr. Johnson. 
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-

Bv MR. JOHNSON: 

Q What rate of decline did you assume i n your curve, startinc 

from your 899,000 MCF per day the f i r s t eight months? 

A During the f i r s t year we assumed a f i f t e e n percent rate of 

decline. During the second year, an eleven percent, t h i r d year 

eight percent, fourt h year six percent, and then i t was graduated 

on down. The sixteenth year was 3.25 percent. This i s on our re

serves. 

Q I t i s on reserves, not on d e l i v e r a b i l i t y ? 

A No, t h i s i s on the reserves produced. 

Q You made no assumption as to d e l i v e r a b i l i t y , then? 

A No, we did not. 

MR. PORTER: Anyone else have a question? 

MR. WIEDERKEHR: Yes, please. I would l i k e to look at the 

ex h i b i t s , i f I may, along with some of the questions. 

Bv MR. WIEDERKEHR: 

Q Going back to your Exhibit No. 1, I believe i n the northea: 

quarter of Section 25, 26, 4, you have shown Southern Union Gas 

Company J i c a r i l l a 2-B Well with a net isopac net pay sand of 26 

feet? 

A Yes. 

Q Are you f a m i l i a r with the fa c t that i s a dry hole i n the 

Pictured C l i f f ? 

A I have a gauge of 150 MCF on i t . 

Q Yes, s i r , and you calculated reserves and showed productio 

I 
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on i t on your Exhibit 3, but that i s a l l from the Mesaverde. 

A That would s t i l l not influence the net sand pay i n the 

Pictured C l i f f , even i f i t i s a Mesaverde w e l l , because the log 

goes through the Pictured C l i f f , and we obtained that net sand 

footage of that log. 

Q You have a net sand and consequently, what I'm t r y i n g to 

do i s question net pay sand. In other words, i f i t i s pay sand, I 

believe i t would have produced, I don't believe i t would have been 

a dry hole. 

A Has there been a completion attempt i n the Pictured C l i f f s 

A Not on that p a r t i c u l a r w e l l , but on other wells with the 

same type log. 

A Based on our information, that well should have been pro

duced, or would produce i f i t was completed i n the Pictured C l i f f s 

The f a c t that i t was completed i n the Mesaverde does not a l t e r the 

information i n the Pictured C l i f f s . 

Q You said you were a consultant geologist and one of your 

jobs was to recommend wel l locations? 

A Yes. 

Q Would you recommend that some company farm that out and 

d r i l l that location? 

A Well, I would recommend, I would recommend that the small 

gauge i n the Pictured C l i f f would j u s t i f y , t h e small gauge i n Mesa

verde would j u s t i f y recompletion i n the Pictured C l i f f s , because 

of the amount of net sand pay i n that w e l l . Now there's one point 
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on t h i s well,we were not able to determine the micro-porosity on 

i t , due to the lack of the log, so there i s no indi c a t i o n of the 

micro-porosity. 

Q There was no microlog porosity. I believe you have zero 

microlog porosity on your map? 

A That i s correct. 

Q So you did have a microlog, I guess, you put zero i n there' 

A Yes. 

Q You mentioned several wells, you mentioned a Humble well 

over here i n 26, 4, that's outside of the Pictured Cliffs-Tapacito 

Field? 

A 26,5. 

Q 26, 5, i n about Section 4? 

A Yes. 

Q And as being completed i n the Pictured C l i f f sand. What 

i n i t i a l p o t e n t i a l do you show? 

A We showed a iPictured C l i f f I.P. of 102 MCF, and a Mesaverd( 

I.P. of 2,424 MCF. 

Q Well, then, as a p r a c t i c a l geologist, wouldn tt you conside: 

that to be a dry hole i n the Pictured C l i f f sand? You wouldn't 

d r i l l a well f o r 104 or 102 MCF I.P., would you? 

A Not i f I knew i t . However, i n Section 5 we d r i l l e d a 

Pictured C l i f f w ell which was a t r i p l e completion and we obtained 

a gauge of two m i l l i o n one hundred twenty-four MCF in the Pictured 

C l i f f . 

» 
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Q What I am getting at, though, t h i s could very w e l l be a 

trend of non-permeability, since that well i s f o r a l l p r a c t i c a l 

purposes a dry hole. That i s a dry hole i n the southwest quarter 

of Section 1, that i s a dry hole i n the Tapacito; l-H is a dry hole, 

The 1-F is a dry hole i n the Pictured C l i f f s ; the 1-B is a dry 

hole i n the Pictured C l i f f s ; here i s another well down here i n 

Section, looks l i k e 15, 25, 3, Jackson Well, that i s a dry hole. 

I s n ' t there a l i n e of dry holes that we could draw between those 

which would, f o r a l l p r a c t i c a l purposes, make i t appear there is 

a zone of non-permeability between South Blanco and Tapacito? 

A At one time we thought that was true, and we did draw 

a zone of non-production between the two f i e l d s which was much 

larger than the present boundaries of the f i e l d . However, additional 

d r i l l i n g to the Mesaverde i n t h i s area shows that there are s u f f i c 

ient Pictured C l i f f sands fo r a gas production, and i n Section 29, 

Northwest Production has completed the No. 7-29 i n the Pictured 

C l i f f s i n eight feet of sandstone, so that i t ' s a question of how 

l i t t l e sand can you complete i n . This contour i n t e r v a l that we 

have i n t h i s t h i n area which we i l l u s t r a t e d on the cross-sections 

goes down to ten f e e t , and there i s actually, or there has been 

actually wells completed down into that area. 

Q With'1 t h i s low sand thickness i n here, you wouldn't think 

there would be drainage between Blanco and Tapacito? 

A No, not i n that low sand thickness area; however, to ef f e c t 

any drainage you would have to d r i l l at least 160 acre spacing. 
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Q Up here where you had twenty-five feet of pay, would you 

think there would be e f f e c t i v e drainage i n there across from one 

f i e l d to the other? 

A Well, what we are looking at is the present distance 

between the f i e l d s j a s f a r as e f f e c t i v e drainage between the two 

f i e l d s , I don't believe there would be. However, the d r i l l i n g i s 

continually decreasing the distance between these two f i e l d s and 

a l l of these Mesaverde wells show that the Pictured C l i f f is 

present i n the shallow horizon and i t i s my b e l i e f that they w i l l 

be,eventually be produced i n the Pictured C l i f f s . 

Q Except f o r quite a number of locations d r i l l e d as dry hole 

A Some of these dry holes were d r i l l e d i n the e a r l i e r days 

of d r i l l i n g . The 1-F was d r i l l e d by Southern Union, I believe, 

r i g h t a f t e r i t s discovery well i n the Tapacito Fie l d , and the sand 

was ten foot or less and no completion attempt was made i n i t . 

The same way with the No. l-H, Southern Union, and I assume from 

the way those early wells were d r i l l e d that they were exploration 

wells. They at that time outlined generally the most porous b e l t 

i n the Tapacito Fie l d , however, that — the lean area or the t h i n 

area's continually being narrowed by wells coming from the southeas 

Q A l l r i g h t . Let me go to your Exhibit No. 4, I believe i t 

i s , on your drainage area around Southern Union J i c a r i l l a 4-E Well 

I believe you stated that the drainage there would be northwest-

southeast, and the gas l y i n g to the southwest of the 4-E w e l l wouL 

be l e f t , that we hadn't drained any of that gas at the present tiro 
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A Yes, i t would be r e l a t i v e l y undrained. 

Q What causes drainage? 

A Well, i t ' s the a b i l i t y of the sands to transmit the f l u i d ob 

gas, 

Q Because of a d i f f e r e n t i a l i n pressure? 

A D i f f e r e n t i a l i n pressure. 

Q I f we began to drain the area around the 4-E w e l l , conse

quently we reduce that pressure; as gas comes out, the pressure is 

dropped? 

A Yes. 

Q Then the gas remaining on the edge having higher pressure, 

wouldn't i t migrate toward that then? 

A Very slowly. 

Q Well, then l e t me following that l i n e of reasoning --

A (In t e r r u p t i n g ) There's a good chance that the drainage wouJjd 

take place over a period of f o r t y to f i f t y years. 

Q You pointed out that Southern Union 1-E Well located here 

i n Section 16 was on a poorer part of the sand than the 5-E or the 

4-E or the 3-E? 

A Yes, i t ' s on the twenty foot microlog porosity l i n e , while 

the others are between the twenty and t h i r t y f o o t . 

Q Would th a t , refer to your Exhibit 3, the 1, 5, and 4 E Wel]Js 

i n the interference test area. That i s 1, 5, and 4 were the three 

wells i n the interference test turned on w i t h i n a month of each 

other and produced correspondingly against the same li n e pressure. 
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Now, would you please note that you show that t h i r t y - e i g h t percent 

of the reserves out of the No. 1 well have been produced, while 

only ten percent of the reserves under the No. 3 well and t h i r t e e n 

percent of the reserves under the No. 5 well have been produced to 

date, and yet according to you, your theory of better wells being 

i n the middle of the sand looks to me l i k e that that well should 

have produced the least of a l l , and yet i t has produced i n excess 

of twice of the amount of the others. How do you account f o r that 

please? 

A The only way I can account f o r that production i s that 

there may be some higher permeability streaks w i t h i n the 1-E w e l l . 

In other words, there might be two or three hundred m i l l i d a r c i e s 

of permeability present i n the 1-E w e l l . 

Q Doesn't i t look l i k e , then, that there could be j u s t as 

good a wells on your thinner section of sand as there are over i n 

the center? In other words, the producing capacity of t h i s well 

would so indicate, would i t not? 

A Well, now, we're using a net footage of permeability of 

between twenty and t h i r t y f e e t , which i s r e l a t i v e l y a very high 

permeability f o r Pictured C l i f f sandstones i n any of the f i e l d s , a 

whether one well i n that twenty or t h i r t y feet may produce more 

than the other two wells or the other three wells would be open to 

question, because w i t h i n that twenty or t h i r t y feet of permeabilit 

we made no measure as to how many m i l l i d a r c i e s were i n there. The: 

could be an average of two or three hundred m i l l i d a r c i e s i n severa 
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feet of that sand. 

Q You pointed out, I believe, that your drainage area runs 

northwest-southeast i n t h i s f i e l d ? 

A Yes. 

Q And using 320-acre spacing u n i t , that you would have cross-

drainage i n the f i e l d , draining out from one unit into another unit 

and vice versa? 

A Using 320-acre — 

Q You would be draining back and forth? 

A Yes. 

Q Have you ever i n your l i f e known of a f i e l d where that was 

not the f a c t , that actually a l l production was cross-drainage where 

you locate a well i n 330 feet out of a 40, actually i t i s not 

in the center, actually i t i s , a l l f i e l d s that we know of are producjed 

i n that same manner where you have drainage and cross-drainage on 

leases? Isn ' t that one of the things we can't control? 

A I t i s one of the things that i s very common and i t is con

t r o l l e d by o f f s e t wells. I t i s controlled as much as possible by 

of f s e t wells. 

Q But t h i s i s not an uncommon si t u a t i o n to occur? 

A Well, t h i s i s an uncommon s i t u a t i o n i n that your most 

porous b e l t runs northwest-southeast, and the drainage from a well 

is not c i r c u l a r i n fashion. 

Q You mentioned, I believe, an area where there were four wejls 

sort of developed on 160-acre spacing? 
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A Yes. 

Q Two of the wells being Southern Union wells, or one well b 

Southern Union and one Pacific Northwest? 

A Northwest Production. 

Q Northwest Production. Actually Northwest Production Well 

1-33 i s d r i l l e d on the spacing pattern as set up by the Commission 

A That i s correct. 

Q Do you know that the Southern Union J i c a r i l l a 3-D well was 

d r i l l e d i n that position because the 1-D well had been d r i l l e d 

p r i o r to any spacing order, and then the exception was granted the 

3-D well on that basis? 

A No, I wasn't aware of t h a t . 

Q Are you aware that Gunsite Butte's, I don't know what the 

name of that i s --

A No. 1 Florence. 

Q -- No. 1 Florence had a special hearing and was granted an 

exception to the spacing pattern as set out, and that i f the well 

had been d r i l l e d where the normal spacing i s i n the northeast 

quarter of Section 4, 25, 3, that s i t u a t i o n you are t a l k i n g about 

would not have occurred to the great extent that i t has? 

A Yes, I am aware of that . 

Q Then i t i s not e n t i r e l y Southern Union's f a u l t that situa

t i o n exists? 

A That is correct. I don't know the past hi s t o r y on i t , but 

I was merely concerned with i t , there are four wells already i n 

sing 
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t h i s common corner. 

Q Two of them would normally have been there, one of them 

was forced because a well had already been d r i l l e d i n the same 

section p r i o r to the time spacing was set, and then the last one wis 

j u s t because Gunsite Butte wanted to move over into that location. 

Now, you pointed out some Skelly wells down i n 25, 3, the west sid<5 

of i t , that are d r i l l e d on apparently 160-acre spacing? 

A Yes. 

Q Would you not consider that those wells were i n the -- or 

would be included i n the South Blanco F i e l d , since they are wi t h i n 

a mile of the boundary of that f i e l d ? 

A I don ft know how to, what to consider. They are w i t h i n a 

mile, about a mile and a half of the Tapacito and a mile of the 

South Blanco. 

Q How f a r from Tapacito? I believe you w i l l f i n d that i s 

two miles, at least. 

A About two miles. 

Q Diagonally? 

A Diagonally. 

Q You quoted your cost of Gunsite Butte being $35,000, I 

believe? 

A Ye s. 

Q Those wells, were they not d r i l l e d sometime ago? 

A Yes, that i s correct. 

Q Are you f a m i l i a r with the t e r r a i n i n the area of the Gunsi :e 
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Butte wells? 

A Not r i g h t on the well s i t e . 

Q Well, I am. I f I might say so, that i s a generally f l a t 

area, while the area i n which Southern Union has been d r i l l i n g , i t 

i s not uncommon for the location costs alone, road and location, t|) 

run f i v e to ten thousand d o l l a r s . That would increase i t , and on 

top of that , any new d r i l l i n g , i s n ' t i t true that d r i l l i n g costs 

have gone up and are going up a l l the time? 

A Yes, they are. 

Q So any future development, don't you think i t would be 

appreciably higher than the cost of the wells you d r i l l e d several 

years ago? 

A Well, we were taking into accountthe new locations f o r the 

und r i l l e d 160 locations on Gunsite acreage, and I believe that i f 

the t e r r a i n i s as you described i t , that the cost would be about 

what Gunsite has incurred f o r t h e i r other wells. 

Q But i s n ' t i t j u s t a known f a c t that the cost of d r i l l i n g 

i s going up? 

A Yes, i t i s . 

Q A l l r i g h t . Now, you mentioned, I believe, that there woulji 

be additional gas l e f t in place I f the wells were d r i l l e d on 320 

versus 160. Do you think there would be enough gas i n there to 

pay f o r the additional development that would be required to 

develop on 160? 

A In t h i s Tapacito Fie l d , reserves are adequate to j u s t i f y 
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the d r i l l i n g on 160, and on the amount of gas l e f t on 320 could 

only be estimated, I don't believe i t should be approached that wav. 

Q That is not what I asked you. That is what the lawyers 

say, I believe. I asked you i f i n your opinion there would be 

enough gas l e f t abandoned because of d r i l l i n g on 320, enough gas 

there to pay for the d r i l l i n g of an additional well? 

A Yes, I believe there would be. 

Q Throughout the f i e l d ? 

A Yes. 

MR. WIEDERKEHR: I believe that's a l l the questions I have, 

MR. PORTER: Mr. Mankin. 

MR. MANKIN: Warren Mankin with Aztec,. 

By MR. MANKIN: 

Q Mr, Reese, on your Exhibit No. 5, you didn't intend to i n f o r 

that with e l e c t r i c log you could determine permeability from that 

log, did you? 

A No, I didn't. Our Exhibit No. 5 does not show the microlog 

there which i s on the lower part of the e l e c t r i c a l log. We do 

intend to i n f e r that the microlog part w i l l indicate permeability, 

I mean by t h i s cross-section where we show the e l e c t r i c a l log show .ng 

the porosities of the sand, does not indicate the permeability tha-; 

we have shown on t h i s map. However, the lower part of the e l e c t r i c a l 

log does indicate permeability from the microlog. 

Q Is n ' t a l l , actually, that would show would be the p o r o s i t y 3 

A No, the microlog i s an indication of porosity and permeabi . i t y . 
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Q Is i t a very i n t e r p r e t a t i v e sort of thing? 

A I t i s a very i n t e r p r e t a t i v e sort of thing when you are usijig 

the microlog i n zero areas of permeability, because the lower 

permeable sands do produce gas, but i n an area l i k e t h i s where we 

have marked microlog permeability, i t i s a very useful method of 

determining permeability. 

Q You have developed that there is possibly some communica

t i o n across from the portion i n the South Blanco i n 26, 5, into th£ 

Tapacito. Do you have any indi c a t i o n as to pressures i n those 

areas, comparative pressures? Is there pressure communication? 

A The distance between the two f i e l d s i s such that I don't 

know i f there i s any pressure communication. The main correlation 

that we have established between these two f i e l d s i s our a b i l i t y 

to trace the sands between the two f i e l d s and variations i n perm-

e a b i l i t y and lo c a l variations i n sand may i n places form a pressur^ 

b a r r i e r . 

Q Just take one p a r t i c u l a r point. Since you indicate there i s 

considerable distance, l e t ' s take a point here i n the southwestern 

portion of 26, 4, where Northwest Production has d r i l l e d several 

wells, as compared to going d i r e c t l y northeast i n Tapacito where 

i t i s less than a mile across that area, would you expect there 

would be similar pressure across that area? 

A I would expect they would be f a i r l y , at least the informa

t i o n that we have, that they would be similar. 

Q Have you seen such pressure? 
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A I have some of the pressure here. I could look them up 

to see what they are. I have never looked at them, I might say. 

Q Is your knowledge, do you remember whether they were the 

same as i n the Tapacito? 

A I think they were similar. I don't know whether they are 

exactly the same per pound. You get some v a r i a t i o n between these 

pressures w i t h i n the same f i e l d , depending on the time that you 

read the pressure at the top of the w e l l . 

Q Then you don't believe that there i s considerable d i f f e r e n 

i n pressures across that area? 

A I don't believe there i s . I j u s t don't r e c a l l j u s t r i g h t 

at t h i s moment. 

Q You inferred a while ago, also, that Skelly had started 

t h e i r 160-acre development down i n 25, 3. Didn't they likewise 

change that development to revert to 320, even though i t was i n 

the South Blanco? 

A I f they did, I am not f a m i l i a r with i t . 

Q Also, are you aware that on a hearing today there i s that 

area that you suggested might be i n Tapacito, or you didn't know, 

is being considered to be taken into the South Blanco? 

A I am aware of that, i t w i l l be i n the order of hearing tod 

Q Are you also aware that there has been considerable develo 

ment i n South Blanco on 320-acre development by Ohio and others i n 

the area nearby the Tapacito? 

A Yes, I am. Also there's considerable development on 160 
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i n the South Blanco, i n f a c t , a l l t h i s north part that i s not show 

on t h i s map i s 160, Northwest Production has d r i l l e d t h e i r edge 

wells on twelve section blocks i n t h i s area and 160 pattern, and 

t h e i r center wells on 320 on the inside of t h e i r Indian leases. 

Q Are you f a m i l i a r with the pressures of those wells d r i l l e d 

on 320 i n the South Blanco, as compared to the wells d r i l l e d o f f 

setting on 160-acre development? I am mentioning the El Paso 

development versus the Ohio development. 

A I am not f a m i l i a r , I made no detailed study of that pressu 

Q As a geologist, i s n ' t i t known that there i s considerable 

development previously known to be i n sand bars, therefore the 

permeability and porosity development has been considerably less 

i n some areas? 

A Yes, that is very true, that i s what we are looking at 

here. We are fi n d i n g the best development i n the northwest and 

southeast. 

Q Not only --

A (i n t e r r u p t i n g ) The trend i n the sand bars, however, you 

get the sand extending between the two f i e l d s , and there i s actual 

connection between the two f i e l d s . 

Q To what do you a t t r i b u t e some of these very t i g h t and 

p r a c t i c a l l y impermeable zones coming into the edge of the Tapacito 

Field? I w i l l take a p a r t i c u l a r example, what was brought out 

a while ago about Southern Union J i c a r i l l a 2-B Well, to what would 

you a t t r i b u t e such a zero permeability? 
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A I would a t t r i b u t e that to variations i n the deposition of 

the sand i n t h i s zero permeability area. There i s probably a 

higher content of ventilated clays i n that one area, and that's 

why you get your variations. 

Q Then i s i t your recommendation that t h i s entire area, 

whether called the Tapacito or South Blanco, would best be develop* 

on 160 acre development? 

A Yes, that would be my recommendation, i n order to get 

as much gas as possible from the sands. 

Q Let's return again to the amount of gas that would be l e f t 

on 320 acre development. Can you calculate the amount of gas that 

would be, would remain i n formation and not be recovered by wells 

d r i l l e d on 320, as compared to wells on 160; and i f so, would a 

well be paid f o r by the additional d r i l l i n g i n that area? 

A I can't calculate the amount of gas that would be l e f t . 

I can only estimate, depending on where the well i s located and 

the type of the sands developed i n that area that a well might 

leave as high as f i f t y percent of the gas, depending on i t s loca

t i o n . I n an area of re a l good permeability, the 320 acre block 

might drain the entire 320 acres on one w e l l . 

Q Let's get down to Gunsite Butte leases here. That's i n 

a very nice developed area as far as your microlog porosities, i s 

that not true? 

A Yes, that's true. 

Q To run again to a question Mr. Wiederkehr mentioned, I 

id 
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believe he mentioned that there were two Gunsite wells d r i l l e d 

there previously, one, of course, d r i l l e d p r i o r to rules, and 

one d r i l l e d sometime l a t e r . I believe the record w i l l indicate 

that the two wells were d r i l l e d previously by Gunsite, and one of 

them was given exception i n the o r i g i n a l order, is that correct? 

A I'm not f a m i l i a r with the o r i g i n a l order. 

Q Then sometime l a t e r , Gunsite had a hearing and asked that 

a well be d r i l l e d i n the northwest quarter of Section 3, t h i s 

position r i g h t here? 

A Yes. 

Q Sometime l a t e r , a f t e r the well was never d r i l l e d i n that 

location but d r i l l e d i n the northeast quarter, is that correct, 

which i s the Riddel No. 1? 

A Yes. I'm not f a m i l i a r with that hearing, but I assume that 

is correct. 

Q I take I t that you do not agree with the testimony put on 

by Gunsite Butte at that hearing, that that would be an area that 

would be a dry hole i f d r i l l e d i n the southeast quarter of Section 

3? 

A I am not f a m i l i a r with that testimony. This Gunsite well 

in the northeast of 3, I believe, was d r i l l e d to the Mesaverde. 

I would have to check that. 

Q But i t i s presently completed as a Pictured C l i f f well? 

A As fa r as I know, that i s correct. 

Q Then you indicated t h a t , as I say, you did not agree with 
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the previous testimony. I believe Caswell, Silva, and others 

indicated there was considerable s t r i n g development, and t h i s woulc 

be a dry hole which did not prove to be a fact? 

A In the northwest of Section 3? 

Q I n other words, i t was shown that i t was tested to that , 

that would be a dry hole, but apparently conditions changed that? 

A Well, yes, I don't agree that that would be a dry hole. 

That would be a very nice producer there. 

Q To get back to leaving f i f t y percent i f you d r i l l on 320 

acres with good sand development and permeability and porosity as 

you found on the Gunsite lease, p a r t i c u l a r l y i n Sections 3 and 4, 

is i t known reservoir conditions that cause you to assume that that 

would be the fact? Do you have knowledge of other reservoirs where 

i t would leave f i f t y percent? 

A I only used the f i f t y percent as an estimate. I t might be 

even a greater percentage of lesser percentage than f i f t y percent. 

Q You don't have reservoir knowledge that would indicate that 

might be considerably less than f i f t y percent, then, by i n f i l l 

d r i l l i n g that was l a t e r determined? 

A In t h i s condition where we have high permeability and good 

porosity and well developed sands, our average gas per acre is 

ten m i l l i o n cubic feet recoverable; i f the two Gunsite locations 

are l e f t u n d r i l l e d there i s a good chance that gas w i l l be drained 

from them and that percentage could go up to maybe f i f t y percent 

over a period of time, or more. 
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Q I don't follow your testimony when you say there would be 

gas drained from these p a r t i c u l a r wells, p a r t i c u l a r l y when a l l the 

other development has been on 320 acre development. I t looks l i k e 

i t would go the other way. 

A This would be a case of a reverse i n the d i r e c t i o n that i t 

would go, because the trend of the permeability i s northwest to 

southeast, and the No. 1-33 Well i n Section 33 would have a tendency 

to drain into the Gunsite acreage there i n that u n d r i l l e d 160 acre 

location. 

Q In other words, you would recover Northwest Production gas 

in that case, or Southern Union, i s that correct? 

A No, Southern Union would recovef Gunsite's gas. 

Q I don't follow your l i n e , but I ' l l leave i t at that. My 

next question i s t h i s , you put some 320 acre units trending i n a 

northwest-southeast d i r e c t i o n , and I assumed i f there was 320 acre 

put i n th a t , you would suggest that possibly maybe the northeast 

half of a section be one u n i t , and southwest half be another, i f t lat 

was put in? 

A Well, you mean that the un i t would run east-west? 

Q That you would have a diagonal l i n e running from the north

west to the southeast which you would have 320 acres which would 

be the northeast h a l f , i f there was such a designation,to be a 

unit i n the southeast half i f there was such a designation? 

A Well, that would, my only assumption i n showing t h i s i s to 

show that at present there i s unequal drainage across a section on 
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which ownership has been based, the only way that I would change 

that would be by putting spacing on 160 acres. 

Q A l l r i g h t . Let's revert to your assumption of 160 acres. 

On your assumption that there would be unequal drainage and compen

sating drainage might not be proper, I assume from that that you 

would not suggest a proper legal quarter-section as a proration 

u n i t , i f and when i t was prorated. In other words, i t would have 

some peculiar shape outside of a quarter-section, which i s f a n t a s t i c , 

of course. 

A These 320 acre blocks are not what we would assume would 

be the regular spacing pattern or a northeast or southwest half of 

the section. These are merely put on here to i l l u s t r a t e the 

present trend of the drainage. I would only assume that the pro

r a t i o n would be developed on a regular 160 acre t r a c t i n a section 

or a 320 acre t r a c t , i f t h i s i s l e f t at 320. 

Q Going back again to your statement previously, did I under

stand that you did not believe that these interference tests provec 

anything? 

A I f anything, they proved that t h i s i s a very excellent 

f i e l d due to the fa c t there has been so l i t t l e pressure drop over 

the period of time. Most Rocky Mountain f i e l d s show a rather rapic 

pressure drop throughout the whole f i e l d i n a very short period of 

time. The interference t e s t proved that there i s some e f f e c t on a 

well as they are set up, and the pressure drop;there i s some 

question as to whether, prove whether there has been gas produced 
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from that well s i t e yet. 

Q You don't believe because there was some pressure differen

t i a l from one period of time to another that that proved there was 

any gas tra v e l i n g from a shut-in well to the other wells, then? 

A There may have been some gas t r a v e l i n g ; however, i t would 

be normal f o r the we l l to show some pressure drop because of the 

pressure throughout the reservoir at least showing a drop. 

Q Do you know whether that pressure drop was the same as 

the pressure throughout the reservoir? 

A Well, the pressure drop indicates that the reservoir pressure 

was dropped. 

Q In the same proportion? 

A I don't know what the proportion would be. I t would have 

something to do with the distance. I t should be somewhat similar, 

though. 

Q To get to another something that you weren't sure about, 

the pressures between the South Blanco and the Tapacito, i f there 

was some two to three hundred pounds difference across the f i e l d , 

would you f e e l that was good pressure communication? 

A No, I wouldn't f e e l that was good pressure — i n that shor-j; 

distance. 

Q There might be some permeability or other barriers i n 

between? 

A Yes. Now that gets back to your interference t e s t again 

somewhat, i n that before t h i s pressure would a f f e c t t h i s area, you 
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would have a certain amount of time involved i n production from 

t h i s area or the other way around, due to the permeability barriers 

Q The development i s going on i n the Tapacito the same as 

South Blanco i s at the same time, i s i t not? 

A Yes, but your rate of production is not the same;in more 

impermeable sands, the rate of production i s very slow, and i t wou! 

take maybe two or three times the amount of time to produce the 

same amount of gas from the Tapacito Field as compared to t h i s area 

r i g h t i n here. 

MR. MANKIN: That's a l l . 

MR. PORTER: Does anyone else have a question of the witnes 

Mr. Utz. 

By MR. UTZ: 

Q Mr. Reese, turning to your Exhibit No. 2, I note that your 

recoverable gas per acre i s 9258, and r e f e r r i n g that figure i s 

an average f o r the f i e l d ? 

A Yes, s i r , that i s correct. 

Q On your Exhibit No. 7, you give a figure of 10,024 MCF 

per acre. Is that f o r your Gunsite Butte properties? 

A Yes, that's on the u n d r i l l e d well locations. 

Q Would that indicate, then, that your Gunsite properties 

are a l i t t l e above average? 

A Yes, i t would. 

Q What reserve per acre would you consider a minimum economi< 

r i s k f o r t h i s area? 

o 

d 

s? 
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A I haven't calculated what would be a minimum economic r i s k . 

I would say that the reserve should show at least the payout of 

the well with some excess above i t l 

Q You have no idea how to convert that to cubic feet per 

acre, i s i t f i v e m i l l i o n , four m i l l i o n , three million? 

A I know that the reserves i n some of the other Pictured C l i f fs 

f i e l d s are as low as four and f i v e m i l l i o n cubic feet of gas per 

acre. However, generally those lower reserve areas you have a 

V shallower d r i l l i n g depth and less well cost. There may be some 

reserves d r i l l e d as low as three m i l l i o n per acre. 

Q I was attempting to pin i t down to t h i s area with the well 

cost of 35,000, i f you can do i t . 

A I would say a well should have at least f i v e m i l l i o n cubic 

feet of gas per acre, j u s t as an estimate on i t . 

Q The point which I think might w e l l be cleared up, we have 

had two reserve figures given to us at t h i s hearing. One was 1.6 

m i l l i o n f o r 320 acres, yours I believe calculates on the basis of 

9258 per acre, 2.9 fo r 320 acre t r a c t . 

MR. WIEDERKEHR: That i s at d i f f e r e n t recoverable pressures 0 

That makes a l o t of difference. 

MR. UTZ: That's the point I want to clear up. 

Q Your pressure was 100 pounds, i s that correct? 

A Yes, that i s correct. 

Q Theirs was 500? 

A Yes. 
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Q Would that account f o r approximately twenty-five percent 

of the difference between Southern Union reserves and yours? 

A I believe that i t would. 

Q Also, they have used the porosity of nineteen percent as 

to your f i f t e e n percent, is that correct? 

A That is correct. 

Q Then actually t h e i r calculation would give you approximately 

twenty percent more reserves, would i t not? 

A On the basis of porosity. 

Q On the basis of porosity alone? 

A I haven't calculated, but I assume that i t would. 

Q I t i s a r a t i o of f i f t e e n to nineteen. You have used 

t h i r t y - e i g h t percent water, where they have used t h i r t y percent 

water, so on the basis of connate water alone, that would be about 

eight percent more than the Southern Union calculation? 

A That i s correct. 

Q On the basis of pressure alone, you could account f o r 

about twenty-five percent, but when you come back to porosity and 

connate water, why you do away with twenty-five percent, don't you|? 

A Yes. 

Q Well, then, what i s l e f t i n your reserve calculation that 

would make such a difference i n reserves? 

A Well, I j u s t don't know what would make the difference. 

Q Just about have to be net pay, wouldn't i t ? 

A I assume that i t would be, yes. 
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Q You used twenty-eight fe e t , twenty-eight point four, is 

that right? 

A Yes, that's r i g h t . 

Q So j u s t looking at i t i n a glance, Southern Union must have 

used something l i k e fourteen f e e t , i s that about ri g h t ? 

A I assume that that's correct. 

Q So there i s quite a difference i n the two reserves, and 

p a r t i c u l a r l y the two methods of net pay picked f o r the f i e l d ? 

A I believe that I saw one f i g u r e , going through the previous 

notes on t h i s hearing, where there was an indicated twenty-three 

feet of net pay on the Indian E Well from core analysis. However, 

I'm not sure about that f i g u r e , I think i t was twenty-three feet 

as made by Southern Union. 

MR. UTZ: I think that's a l l I have. 

MR. PORTER: Mr. Mankin. 

Bv MR. MANKIN: 

Q I believe, Mr. Reese, there was some difference here i n th< 

net pay, probably some eight to ten feet difference between what 

Southern Union used and you used, and also considerable difference 

in abandonment pressures. Wouldn't those two factors be reflected 

in the probable differences In the reserve calculations? 

A Yes, they would. 

Q Possibly the addition of those two factors together. Also 

I wanted to ask you t h i s one question, you indicated to get some 

f i f t y percent more gas or some other f i g u r e , i f you would d r i l l on 

i 
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160 versus d r i l l i n g on 320. I f you took the thing even f u r t h e r , 

on 80 acre d r i l l i n g would you gain anything i n d r i l l i n g on 80 acre 

development, necessarily? 

A I don't know. I hadn't considered 80 acre d r i l l i n g . I 

don't see where you would gain anything on i t , but I haven't con

sidered i t . 

Q I t would seem to t i e together, i f you convert down from 

one wider spacing to another, and then you c e r t a i n l y don't get i t 

a l l i n one spacing, do you? 

A Well, there s t i l l may be a percent of gas l e f t , a certain 

percentage of your gas l e f t on 160 acre, but I don't see where the^e 

would be any point i n considering an 80 acre spacing. 

Q I meant on the same analogy that you have used, that you 

won't get i t a l l on 320. Probably there is some assumption you 

might get more i f you went on 80, though i t might be uneconomic? 

A You would get more gas on 80, however, when the recoverable 

gas i s exhausted, there would s t i l l be a small quantity of gas l e f 

in the sands. 

Q In other words, you f i n a l l y run out of time and money on 

th i s sort of thing? 

A Somewhere along the l i n e you do, yes, s i r . 

MR. PORTER: Does anyone else have any questions? 

MR. KELLAHIN: I have a couple on re d i r e c t . 

REDIRECT EXAMINATION 

By MR. KELLAHIN: 
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Q Mr. Reese, i n connection with your e x h i b i t s , you showed 

certain production figures on Pictured C l i f f wells. Where did you 

obtain that information? 

A We obtained that information from the figures furnished 

to the Commission. 

Q Did you check the figures furnished to the United States 

Geographical Survey? 

A No, we did not. We took the annual report through 1956 and 

used those figures, and then we went to the State o f f i c e at Aztec 

and copied o f f the figures reported there to the State and used tho$e 

figures. 

Q Now, i n connection with your Exhibit No. 2, Mr. Wiederkehr 

questioned you about the J i c a r i l l a 2-B w e l l . I believe your 

Exhibit No. 2 shows production from that w e l l . Do you know where 

you obtained that figure? 

A Well, the production was obtained from the figures reported 

to the State. 

Q In connection with the payout on wells, Mr. Wiederkehr 

used the figure of $40,000 per w e l l , would that appreciably a f f e c t 

the payout time i f your figure of 35,000 were increased to 40? 

A No, i t would not. 

Q Would payout time of 1.29, as compared to 1.2 years sound 

reasonable to you? 

A Yes, any payout time i n that order would be very reasonabl 

Q Now, Mr. Utz questioned you as to what you thought would bfe 
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an economic reserve to produce. I believe i n connection with your 

testimony, you t e s t i f i e d that the return on the we l l investment at 

the present time on 160 acres would be 4.79 to 1. Would you con

sider the r a t i o of 2 to 1 economical, i f i t were not a wildcat 

well? 

A Yes, under the circumstances I would, because of the fac t 

that that gas w i l l be available f o r markets. 

Q Then i f you took that as an economic w e l l , you would then 

reduce your recoverable gas per acre i n proportion and say that 

that would be an economical w e l l , would you not? 

A Yes, I would. 

MR. KELLAHIN: That's a l l the questions I have. Thank you, 

MR. PORTER: Mr. Grenier. 

RECROSS EXAMINATION 

Bv MR. GRENIER: 

Q Mr. Reese., at one point you were speaking about the South 

Blanco Field as having been d r i l l e d on 160 acre basis with some

what less reserves there than we have i n the Tapacito Field. Do 

you r e c a l l that portion of your testimony? I believe i t was on 

cross examination by Mr. Mankin. 

A I think i t was i n reference to t h i s Northwest Production 

block i n the South Blanco Fie l d . 

Q Generally speaking, do you know enough about the South 

Blanco reservoir to be able to express an opinion as to whether 

or not the general permeability of the sands i n that f i e l d are as 
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good or better or poorer than they are i n Tapacito? 

A I haven't made a detailed study of the South Bianco-

Pictured C l i f f s F i e l d . However, I suspect that such a detailed 

study would show a permeable b e l t through the center of i t and as 

you go outward from the center toward the edges you w i l l get a 

decrease. 

Q You are not prepared, on the basis of your study of t h i s 

problem, to date, then, to indicate whether South Blanco permeabil

i t i e s are comparable, taking the f i e l d as a whole, to Tapacito, or 

better or poorer? 

A I am not prepared, however, I think i f they were compared 

over a l l , there would be some s i m i l a r i t i e s i n the better part of 

the f i e l d . 

MR. GRENIER: Thank you. 

MR. PORTER: Does anyone else have a question of the 

witness? The witness may be excused. 

(Witness excused.) 

MR. PORTER: Did you o f f e r your exhibits? 

MR. KELLAHIN: At t h i s time, I would l i k e to o f f e r Gunsite s 

Exhibits 1 through 7 inclusive. 

MR. PORTER: Any objection to the admission of the ex h i b i t 3? 

They w i l l be admitted. 

MR. PORTER: Mr. Johnston. 

MR. JOHNSTON: I would l i k e to introduce one short exhibit 

and testimony i n t h i s case. 
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MR. PORTER: We'll take a ten minute break. 

(Recess.) 

MR. PORTER: The meeting w i l l come to order. Mr. Johnston. 

(Witness sworn.) 

W. R. JOHNSTON, 

a witness, having been f i r s t duly sworn on oath, t e s t i f i e d as 

follows: 

MR. JOHNSTON: I am W. R. Johnston, manager of production 

operations, Northwest Production Corporation. Our company has beer 

mentioned i n t h i s case on several occasions today. I have tes t i f i e -

on t h i s p a r t i c u l a r case previously as an expert witness, and at 

least one additional case i n the Tapacito. I would l i k e to be 

admitted as an expert witness. 

MR. PORTER: Your q u a l i f i c a t i o n s are acceptable. 

A I have one ex h i b i t I would l i k e to introduce. 

(Northwest Production's Exhibit No. 
1 marked f o r i d e n t i f i c a t i o n . ) 

A This is a hypothetical set of curves p l o t t i n g d a i l y average 

d e l i v e r a b i l i t y of any gas well against cumulative production, both 

plotted against years. I took an assumption of an i n i t i a l year's 

settled production, then declined that production yearly i n ten 

percent increments. I do not know nor do I think anyone else knows 

the exact decline percentage-wise of d e l i v e r a b i l i t y i n the Tapacitc 

Gas Pool. We have eleven producing wells i n the Tapacito Field anc 

one unconnected, a t o t a l of twelve at t h i s time. They have been 

d 
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on the li n e an average of eight months per w e l l , and have deliverec 

r i g h t at a m i l l i o n cubic feet of gas per day per w e l l , against 

a l i n e pressure i n excess of 600 pounds continuously. At that 

rate you produce reserves reasonably f a s t . I f you w i l l refer to 

the top curve and the dashed l i n e which i s the cumulative reserves 

of a wel l producing a m i l l i o n cubic feet per day, i n the f i r s t year 

you w i l l have the reserves that we think our wells might follow. 

I would l i k e to state that I do not know t h i s curve i s 

exact, but I do know the wells w i l l decline to some extent. I f 

t h i s curve i s r i g h t , and using the highest reserve figure I have 

heard today, which i s i n the range of a b i l l i o n and a half cubic 

feet of recoverable gas per 160 acres, i f you refer to a b i l l i o n 

and a half on the r i g h t hand side, that's 1500, and draw a l i n e 

across the chart, i t w i l l intersect the dashed l i n e at f i v e years; 

i n other words, a l l of the gas under that 160 at 100 pounds abandon

ment pressure w i l l be depleted i n f i v e years. 

At the present l i n e pressures on our wells of 600 pounds, 

the reserves w i l l amount to something l i k e 835 m i l l i o n , using 

Southern Union testimony, and our wells w i l l cease producing, i f 

my curve i s r i g h t , due to l i n e pressure i n two years. Well, now, 

I know that is not true, but I do think that something occurs ther£ 

and i t has to be one of three things, either there are much 

larger reserves under the area than we think; secondly, the wells 

are going to decline exceedingly rapi d l y ; or else we're draining 

a much larger area, and from my standpoint we are draining much 
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larger than 160 acre area. I t was brought up today i n testimony 

that Northwest Production i s d r i l l i n g wells on 160 acres i n the 

South Blanco Field. This curve c l e a r l y i l l u s t r a t e s why we do so. 

Those wells w i l l average i n the f i r s t year only 400,000 per day or 

less. I f you w i l l refer down the fourth curve, down to 400, and 

the fourth dotted curve down to 400, you w i l l f i n d that that same 

a b i l l i o n and a half under the 160 i s reached i n 23 years, so 

consequently, to drain the gas i n anything l i k e a reasonable well 

l i f e , we have to develop on 160 acres on a low d e l i v e r a b i l i t y well 

Using t h i s as a basis, I would l i k e to put Northwest 

Production on record as supporting 320 acre spacing i n the Tapacitc 

Pool. That's a l l . 

MR. PORTER: Does anyone have a question of Mr. Johnston? 

Mr. Grenier. 

CROSS EXAMINATION 

By MR. GRENIER: 

Q Are you f a m i l i a r , s u f f i c i e n t l y f a m i l i a r with the South 

Blanco Pool and with the Tapacito Pool to be able to express an 

opinion as to which of the pools has the greater permeability? 

A Well, I am f a m i l i a r with our wells, and due to th e i r pro

ducing characteristics, which I ju s t stated that the average South 

Blanco well we have w i l l have an i n i t i a l f i r s t year d a i l y delivera' 

b i l i t y of 400,000 against the m i l l i o n i n the Tapacito, there Is 

bound to be a better producing mechanism i n the Tapacito, whether 

i t i s permeability or f r a c t u r i n g , I could not answer. 
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Q In any event there seems to be communication of some kind? 

A There d e f i n i t e l y i s . 

Q Are most of your wells d r i l l e d i n the portion of the South 

Blanco Pool that has been d r i l l e d on 160 acre spacing? Do I under

stand you correctly.there? 

A Yes. 

Q So you are speaking about that portion of the pool? 

A That i s e n t i r e l y r i g h t . 

Q With t h i s d i f f e r e n t i a t i o n that we have seen between the 

two pools as to d e l i v e r a b i l i t y c h aracteristics, i n which pool 

would you think that 320 acre spacing would leave the most gas 

behind i t that could have been recovered by 160 acre spacing? 

A Well, I would think i t would leave more behind i t i n the 

South Blanco, where there are t i g h t e r sands. 

Q Substantially more? 

A To some extent. I couldn't say how much more. 

Q So that on that basis, to some extent, then there would 

be a j u s t i f i c a t i o n on that basis, "too, f o r d r i l l i n g --

A (i n t e r r u p t i n g ) That i s correct. 

Q -- to 160 acre density i n South Blanco, as contrasted with 

the 320 acre density i n Tapacito? 

A Right. I might f o r another comment compare t h i s curve 

with one that Mr. Reese submitted, showing his i n i t i a l f i r s t year 

d e l i v e r a b i l i t y of 890,000 a day. I f you pair a curve i n on my 

curve, using 890,000 a day, they w i l l have produced t h e i r gas 
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against 500 pounds l i n e pressure i n three and a half years, and 

they w i l l have depleted the reservoir i n 5.2 years under 160 acres. 

Now Mr. Reese's curve assumes one of the exceptions I mentioned 

that could be possible, that the d e l i v e r a b i l i t y was going to declir 

over or approximately 100 percent of the second year, and I questic 

that. Southern Union has one well that has produced over 800 m i l l i c 

and i t s present d e l i v e r a b i l i t y i s s t i l l roughly eighty to eighty-

f i v e percent of i t s i n i t i a l d e l i v e r a b i l i t y , so we have some indica

t i o n that the wells are not going to decline at that rate. That is 

the basis we must be draining larger than 160 acres. 

Q Are you s u f f i c i e n t l y f a m i l i a r with the Tapacito Pool, Mr. 

Johnston, to be able to express an opinion as to whether the addi

t i o n a l volume of gas which could be expected to be recovered throuc 

160 acre spacing as contrasted to 320 would be s u f f i c i e n t to j u s t i : 

the d r i l l i n g of an additional well to recover that gas alone? 

A I f e e l very f i r m l y i t would not be, that you would not hav* 

enough gas remaining to afford to d r i l l that other w e l l . 

Q Now then, i f you waited u n t i l the tenth year or twentieth 

or f i f t i e t h or whatever i t is that we get down to the point where 

nothing more can economically be gotten out by 320, you are statim 

to us then that you would not think an additional well would be 

j u s t i f i e d to be spotted i n there to pick up ,in each of these 320's 

to pick up the remaining gas? 

A I ' l l c l a r i f y that s l i g h t l y . I f the Tapacito Field extends 

in t o areas where the i n i t i a l d e l i v e r a b i l i t i e s are so low that i t 
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would require, which i t could do, as the f i e l d extends eastward 

to a well that i s only capable of delivering 300,000 per day, i t 

would probably have to be d r i l l e d on 160 to drain i t , but the 

return from that well would be so small that you would question 

wanting to d r i l l i t . 

Q Is the pool developed s u f f i c i e n t l y far to the northeast to 

reach these areas to which you are referring? 

A Not to my knowledge. Our average — and we have wells on 

both ends of the pool--our average i s a m i l l i o n a day. The range 

we have i s 400,000 a day and the highest, 2100 a day af t e r a 

month's production. 

Q So the pool has been more accurately defined to the south

western border as to the northeastern border? 

A There are some good wells going northeast. There i s even

t u a l l y going to be a development to where you have small wells. 

Q I am t a l k i n g about development to date. 

A I t i s developed both ways, i t i s better defined, you might 

say, to the southeast. 

Q I said the southwest, I meant the border closest to South 

Blanco. 

A I t is d e f i n i t e l y defined there. 

Q The one up to the northeast has been sketchily defined, i f 

at a l l ? 

A That's r i g h t . 

Q Now suppose we move t h i s w e l l that you said would be 
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u n j u s t i f i e d to d r i l l , at the t a i l end --

A Yes. 

Q — of the f i e l d ' s h i s t o r y , moved i t forward i n time to 

r i g h t now, a l l the additional gas that that one well i s going to 

recover in any event i s going to be j u s t what i t would have recovered 

i f i t had been d r i l l e d on at the t a i l end? 

A That's r i g h t . I t wouldn't matter when you did i t . 

Q Actually i t would be erroneous to a t t r i b u t e any more gas 

to that well and i t s investment now than i f d r i l l e d twenty years 

from now? 

A That i s my opinion. 

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

Mr. Cooley. 

By MR. COOLEY: 

Q Do you have any method of estimating what quantity of gas 

would be l e f t i n the reservoir on 320 acre spacing as compared 

to 160 acre spacing? 

A No, s i r , I do not. 

MR. COOLEY: That's a l l . 

MR. PORTER: Mr. Kellahin. 

By MR. KELLAHIN: 

Q Mr. Johnston, I would l i k e to hand you one of the exhibits 

offered i n t h i s case by Gunsite Butte and as I understand the 

exhi b i t which you have offered, Exhibit No. 1 i s based e n t i r e l y 

upon your own wells, i s that correct? 
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A Well, the exhib i t i s based on nothing but figur e s . 

Q Nothing but figures? 

A And assumes decline curve. I put our wells on i t because 

our wells happened to be i n the m i l l i o n class. 

Q I f you refer to Southern Union J i c a r i l l a No. 2-A, No. 2 

wel l on page 2 of the ex h i b i t --

A Yes. 

Q — that shows that well has been producing since 1954, wou]d 

i t not? 

A I t shows the completion on the 5th of May, 1954. I t does 

not show when i t started producing. 

Q Then i t shows that i t produced 8.84 percent of i t s reserves? 

A That i s correct. 

Q That would agree then with your curve here, would i t ? 

A No, i t would not, but the Gunsite well that has produced 

f i f t e e n percent would f a l l r i g h t i n . 

Q That would only agree on the f i r s t year? 

A Well, but we don't know anything about the second year. 

Q Do you know of wells producing from the Pictured C l i f f s 

formation f o r a period of more than twenty years? 

A I understand that there are several wells i n the San Juan 

Basin that have produced f o r over twenty years. 

Q There are such wells i n the Fulcher-Kutz? 

A Yes. They s t a r t delivering 100,000 a day, don't they? 

Q Do you know of wells that according to the production recoids 
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-

of the Commission show production of over two b i l l i o n feet per 

160 acres over a period of twenty years? 

A I don't know of any p a r t i c u l a r wells. I suppose there are 

some. I don't think they got i t under 160. 

Q Sir? 

A I don't think they got i t under 160. 

Q Then they are draining gas from somewhere else? 

A That's r i g h t , 

Q I f you continue development of t h i s pool on 320 acre basis 

then you are going to drain gas from acreage other than the acreage 

dedicated to the w e l l , i n your opinion, i s that correct? 

A I t ' s possible. I think these f i e l d s are going to produce 

a long time, and i t may be that the spacing,actually draining patt< 

might be 500 acres. I know i t i s more than 160 by the way the weU 

are producing. 

Q Do you think that the South Blanco and Tapacito Pools w i l l 

eventually --

A (i n t e r r u p t i n g ) Not anywhere near our acreage, because we 

have the stringers outlined between the two of them now. 

Q Did you make a reserve calculation? 

A I did not i n t h i s case. I heard enough of them I didn't 

have to make one. 

Q Is t h i s exhibit based on the reserve calculations made by 

Gunsite Butte? 

A No, i t i s not based on anyone's. I took yours and used i t 
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on the r i g h t hand side. That i s the highest one I have heard 

mentioned f o r the Tapacito area. I have seen some reserve e s t i 

mates made by other companies and they were lower, although I 

couldn't t e l l you exactly how much. 

Q Do you know what companies and what the reserves were? 

A One of them was a reserve made by Mr. Reese for Northwest 

Pacific Pipe Line. 

Q That included acreage outside the Tapacito? 

A I t included a l l our wells, too. 

Q I t included a l l the good and bad acreage? 

A Yes. The other one was made by MacNaughton fo r our 

company. 

Q Was that confined to the Tapacito alone? 

A No, to our wells. 

Q That included acreage outside the Tapacito? 

A No, ju s t i n d i v i d u a l wells. 

MR. KELLAHIN: Thank you, 

MR. PORTER: Anyone else? Mr. Grenier. 

By MR. GRENIER: 

Q You j u s t stated i n answer to Mr. Cooley that you had no 

basis f o r estimating how much gas would be l e f t i n t h i s pool. Did 

you mean by that no specific basis, or that based on your general 

knowledge and experience i n other pools? 

A No, you couldn't calculate i t without a pressure from the 

depleted reservoir. You could calculate i t nicely i f you would 
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d r i l l the other w e l l and get the bottomhole pressure to f i n d out 

how much gas was l e f t there. In a good gas f i e l d you can drain a 

l o t of acreage, i n a good gas f i e l d you are going to leave very 

l i t t l e gas. I think t h i s i s a good gas f i e l d . I t i s so far better 

than the average Tapacito gas f i e l d that i t deserves d i f f e r e n t 

treatment. 

Q Your opinion i s that there would be l i t t l e gas l e f t i n 

the Tapacito? 

A In my opinion, there would be very l i t t l e l e f t i n the 

Tapacito. 

BY MR. KELLAHIN: 

Q Did you take into consideration the variations in the 

permeability and porosity i n t h i s f i e l d i n connection with your 

testimony? 

A No, I did not. I have a f a i r l y good indication that the 

wells are quite similar because most of them seem to produce very 

w e l l , Your two wells that you speak of making 890,000 a day for 

eight months, our eleven that have averaged out a m i l l i o n , Southeri 

Union's average w&ll i s p r e t t y high, so I assume there are p r e t t y 

good characteristics throughout the f i e l d . 

Q That's down the center of the f i e l d ? 

A No, that i s a l l over the f i e l d . We have 1-33 ju s t north 

of the Gunsite wells are good. Our wells up i n 5, 6, 7, 8, of 26, 

4, that is six miles away. Southern Union has wells located i n 

between, El Paso and Pacific have a well i n 36, 27, 35 that is a 

1 
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b e a u t i f u l w e l l . I t w i l l produce three to four m i l l i o n a day, 

Q A l l those wells are r i g h t i n the heart of the f i e l d ? 

A That is a big heart, 

Q Is i t your testimony --

A ( i n t e r r u p t i n g ) I t ' s twelve miles apart, 

Q Is i t your testimony that the pool pinches out suddenly 

at the edge? 

A I know i t pinches out suddenly, 

Q Very suddenly? 

A Yes, s i r , because I d r i l l e d a well to f i n d out and got per

mission from t h i s Commission to do so, because I thought i t would 

be a much better w e l l , but i t was not. 

MR. PORTER: Are there f u r t h e r questions of the witness? 

MR. WIEDERKEHR: I would l i k e to make a statement with 

respect to Mr. Kellahin. This Southern Union which was supposedly 

on production i n '54, we didn't have a l i n e i n there u n t i l 1956, so 

that would make i t f a l l p r e t t y well i n li n e with your work, wouldn" 

i t , Mr. Johnston? 

A Yes, i t sure would. 

MR. PORTER: Any fur t h e r questions? The witness may be 

excused. 

(Witness excused.) 

MR. PORTER: Anyone else have testimony to present i n the 

case? Any statements? Mr. Buell. 

MR. BUELL: Guy Buell f o r Pan American Petroleum Corporation. 
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— 

In our opinion the data are conclusive that a well i n t h i s pool 

w i l l e f f e c t i v e l y drain any t r a c t of 320 acres. We therefore urge 

that the Commission adopt a permanent 320 acre order. 

MR. PORTER: Mr. Anderson. 

MR. ANDERSON: John Anderson, United States Geological 

Survey, Roswell. We have a p a r t i c u l a r interest i n t h i s case, 

inasmuch as about s i x t y or seventy percent i s J i c a r i l l a Indian 

T r i b a l land. I don't think these Indians want any special conside; 

ation;at the'same time, i n addition to having some assurance that 

a l l of the recoverable gas i n the lands w i l l be produced and they 

w i l l get t h e i r r o y a l t i e s , they want some assurance that t h i s gas 

w i l l be produced i n a reasonable time. I would take reasonable t i i 

to mean that the withdrawals from the Tapacito area should be 

comparable to other Pictured C l i f f f i e l d s , and I think i n the 

testimony that has been given today by Mr. Wiederkehr, he mentionec 

the withdrawals from Tapacito and Otero and South Blanco and other 

f i e l d s during December, which i f we bring them down to the common 

denominator of 160 acre t r a c t s would make the withdrawals from the 

Tapacito area about one-third more than Otero and South Blanco, 

which w i l l have the highest withdrawal per well during that month. 

Our own figures on withdrawals from Tapacito and other 

Pictured C l i f f Pools bear t h i s out. From Tapacito the withdrawals 

per acre have been slightLly i n excess of the other f i e l d s . Of 

course, going int o the futu r e , the only thing that we have had 

introduced today i s Mr. Johnston's d e l i v e r a b i l i t y curve we might 
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look at to see whether Tapacito on 320 acre spacing i s going to be 

able to continue t h i s rate of withdrawals. I f his curve i s correct 

and which I think he t e s t i f i e d that i t was an a r b i t r a r y curve, 

why c e r t a i n l y t h i s would occur. 

We i n the Survey have nothing to confirm t h i s or to refute 

i t , and other than urging that the Commission consider the time 

element i n production from the Tapacito area, we have no other 

matters to discuss. 

MR. PORTER: Mr. Woodruff. 

MR. WOODRUFF: Norman Woodruff, representing El Paso Natural 

Gas Company. El Paso i s the operator in the 27-4 un i t and 27-5 

un i t . The wells i n both units are included i n the northwest 

extremity of the Tapacito Pool. El Paso considers that the commun 

cation test's which have been t e s t i f i e d to here today by Southern 

Union show that a well can e f f e c t i v e l y and economically drain 

a 320 acre t r a c t . For th i s reason we would concur with Southern 

Union i n the recommendation f o r a permanent 320 acre spacing order 

in the Tapacito Pool. 

MR. PORTER: Mr. Hinkle. 

MR. HINKLE: Clarence Hinkle, representing Humble O i l and 

Refining Company. We concur i n the position of Southern Union tha 

these special f i e l d rules should be continued and made permanent 

as f a r as 320 acre spacing is concerned. We believe that the 

evidence c l e a r l y shows that one well w i l l e f f e c t i v e l y and e f f i c i e n t l y 

drain more than 320 acres. 
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MR. HOY: George Hoy, Honolulu O i l . We concur i n the 

position of Southern Union Gas Company. Southern Union's 320 acre 

spacing w i l l adequately drain t h i s reservoir. We concur in that. 

MR. PORTER: Mr. Mankin. 

MR. MANKIN: Warren Mankin, representing Aztec O i l and Gas 

Aztec's name hasn't been p a r t i c u l a r l y mentioned here today, but 

at t h i s p a r t i c u l a r time I want to state that Aztec has an undivided 

f i f t y percent i n t e r e s t i n ten of the nineteen wells of Southern 

Union, so we have a sizeable stake i n t h i s p a r t i c u l a r pool. 

We have analyzed the data that has been presented by South 

Union as to the interference tests and we f e e l that i t conclusive! 

shows that there i s interference and that one wel l w i l l drain at 

least 320 acres both economically and e f f i c i e n t l y . Also, i n addit 

to t h i s , we would l i k e to urge the Commission to put i n a permanen 

320 acre order, and likewise to authorize the discontinuance of t b 

interference t e s t that i s now being carried i n Order R-794-B, 

that the test be discontinued and the well returned to production. 

MR. PORTER: Mr. Kellahin. 

MR. KELLAHIN: At the outset of t h i s case there was a brie 

review made of the his t o r y of the orders i n the Tapacito, and I 

w i l l not, on account of the time involved, review that, but I do 

want to point out that f o r the f i r s t time i n the h i s t o r y of t h i s 

case, an attempt has been made to o f f e r to t h i s Commission some 

reservoir information on which they can base an order. The pro

ponents have never seen f i t to o f f e r the type of testimony given 
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by Gunsite Butte, and i t i s normally the type of testimony presented 

to the Commission and the type of testimony that the Commission ha< 

a r i g h t to expect i n connection with any spacing case. 

We f e e l that the interference tests which were made upon 

the order of the Commission f a i l e d to show any s i g n i f i c a n t drainage 

p a r t i c u l a r l y when you consider the small pressure drop involved i n 

these wells over the period of time and as against the amount of tr|< 

production of gas from the producing wells. 

I t i s also s i g n i f i c a n t that there was no pressure informa

t i o n given upon the producing wells which would show whether there 

was any appreciable drop i n the pressures i n those wells, which 

i n f a c t would be s i g n i f i c a n t I f we are considering the ef f e c t i v e 

r a d i a l drainage. Certainly those tests leave a great deal to be 

desired and can hardly support a contention that one well w i l l 

e f f e c t i v e l y and economically drain 320 acres. 

I think the testimony offered by Gunsite Butte also c l e a r l y 

shows that i n order to protect correlative r i g h t s , as t h i s Commissi 

must do under the statutes, the area would have to be developed 

upon 160 acre basis; otherwise many of the operators w i t h i n the 

pool w i l l suffer drainage which is not compensated by o f f s e t drainage 

a factor which t h i s Commission should consider very c a r e f u l l y . 

Of course, every company i n here has i t s own economic prob]|i 

and,as was t e s t i f i e d by the Southern Union witness, they would like 

to use t h e i r two m i l l i o n dollars somewhere else. We also have our 

own peculiar economic problem, i n that we have taken a small amount 

on 
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of acreage upon the basis of 160-acre spacing. A few months a f t e r 

acquiring i t , the 320-acre order was entered. We are s i t t i n g there 

without, a way f o r developing that acreage, and i t creates a problerr 

to the Gunsite Corporation, j u s t as they have t e s t i f i e d the expen

diture f o r the wells would create one f o r them. We submit, on the 

pasis of the testimony that has been offered, the rule on 320-acre 

spacing in the Tapacito should be terminated and the pool allowed 

to revert to the normal 160-acre u n i t s , which i s i n ef f e c t i n a l l 

of the other Pictured C l i f f s gas pools i n the San Juan Basin. 

I am also authorized to state that E l l i o t and H a l l , who 

have acreage which I understand i s w i t h i n the two-mile radius gover 

by the present pool rules, are opposed to the continuation of the 

320-acre spacing order. 

MR. PORTER: Mr. Grenier. 

MR. GRENIER: To touch b r i e f l y f i r s t on one point of Mr. 

Kellahin, data has been regularly furnished to the Commission with 

respect to the pressures of the producing wells involved i n these 

interference t e s t s . We had not thought that those pressures were 

p a r t i c u l a r l y s i g n i f i c a n t . The s i g n i f i c a n t thing, of course, being 

the pressure drop realized i n these shut-in wells. There has been 

several, there has been considerable amount of suggestion i n the 

preceding statements that t h i s order should be made permanent. I 

don't know that there i s such a thing as a permanent order, i t was 

ju s t an order that stands u n t i l the next time we have occasion to 

take a look at the thing. That i s the way a l l these Commission 

ned 
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orders have been, and that i s what we would suggest should be done 

now, that the normal pattern of standing order be i n s t i t u t e d , 

subject to being reopened at any time when anyone feels there i s 

new evidence or testimony that should come in,and that very possib 

might be necessary on a number of accounts a f t e r we get pr o r a t i o n i i 

i n t h i s area. When that thing comes along, we w i l l then have the 

f u l l picture before us i n a way that we have not got i t i n f r o n t 

of us now. 

The Commission may remember my having made the comment i n 

some previous cases here that you can always d r i l l them up, but 

you can never u n d r i l l them once they have been d r i l l e d . The same 

pri n c i p l e i s patently applicable to t h i s s i t u a t i o n here. 

We therefore do urge that the Commission grant us an order 

subject to fur t h e r revision upon i t s own motion and after hearing, 

or upon the motion of any interested party a f t e r hearing 320-acre 

spacing be established i n t h i s pool. We fe e l i t has been c l e a r l y 

established that one well w i l l e f f e c t i v e l y drain more than 320 

acres. We fe e l on that basis i t is cl e a r l y j u s t i f i e d arid proper 

under the circumstances. Thank you. 

MR. PORTER: Anyone else have a statement? Mr. Johnston, 

I believe we overlooked your e x h i b i t . Do you wish to o f f e r i t as 

an exhibit? 

MR. JOHNSTON: Y es. 

MR. PORTER: Have you i d e n t i f i e d the exhibit? 

MR. JOHNSTON: I t i s Northwest Production's Exhibit No, 1. 

•y 
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MR* PORTER: Is there objection? If not, the exhibit will 
be admitted. 

Is there anything f u r t h e r in th i s case? We w i l l take the 

case under advisement. 

*•*•***•*-*#*** 
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STATE OF NEW MEXICO ) 
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going and attached Transcript of Proceedings before the New Mexico 
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BEFORE THE 
OIL CONSERVATION COMMISSION 

Santa Fe, N§w Mexico 
May 14, 1958 

IN THE MATTER OF: 

The rehearing in Case 977, Order No, R-794-D 
upon the petition of Southern Union Gas Company, 
et al», to reconsider its application for the 
establishment of 320-acre drilling units in the 
Tapacito-Pictured Cliffs Gas Pool in Rio Arriba 
County, New Mexico. 

Cass 977 

BEFORE: 

Mr. A. L. Porter, Jr. 
Mr. Murray Morgan 

TRAt^CRIfT OF PRQCifpiNG^ 

MR* PORTERs The meeting will come to order, please* Mr. 

Cooley has something to say to you* 

MR. COOLEY; Mr. Chairman, 1 would like to call the atten

tion of the Commission to tha fact that all Issues contained in 

Case 977,which has now been called, will also be pertinant in 

Case 1439, the case called for the institution of gas .prorationing 

in the Tapacito-Pictured Cliffs Gas Pool* 

While the issue in Case 1439 will be broader, all points 

raised and testimony brought out in Case 977 as to the area, what 

area will be drained, will certainly be pertinent in Case 1439* 

I would at this time like to suggest that i t be stipulated 

that all testimony which has been heretofore presented and which 
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will be presented here today In Case 977 ba ineorporatad by rafW / 

ence in Case 1439. thus obviating tha nacassity of rapaating tha 

testimony concerning the araa which one well will proparly drain 

and tha proper size of tha proration unit again in Case 1439* 

Tha parties who are present and intend to make appearances 

in either Casa 977 or Case 1439 should at this time offar any 

objection that they would have to this motion. 

MR, KELLAHIN: Jason Kellahin, of Kellahin and Fox, Santa 

Fe, New Mexico, representing Gunsita Butte Corporation* Wa will 

make an appearance in Casa 977* Wa have no objection to tha incor| 

poration of the record In that case in the subsequent prorationing 

case, and would so stipulate* 

MR. QRINXIR: A* S* Grenier, representing Southern Union 

Gas Company, Wa, too, are agreeable to tha incorporation of the 

full record in Case 977, both past and today's testimony, in Case 

1439, the prorationing case* 

MR. HINKLE: Clarance Hinkla, representing tha Hunbla Oil 

and Refining Company* We have no objection to tha proposad stipu

lation to incorporate all testimony in Casa 977 in Casa 1439* 

MR* DAVIS: Quilman Davis, Aztec Oil and Gas Company. Wa 

too have no objection to the proposad stipulation and tha incor

poration of testimony in both of these cases* 

MR. HOY: George Hoy, representing Honolulu Oil Corporation* 

We have no objection to incorporating the testimony in Case 977 

in Casa 1439* 
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MR. SELINGER: Skelly Oil Company, George V* Selinger. 

Wa hava no objection* 

MR* BUELL: Guy Buall for Pan Mariean, no objaction* 

MR. PORT©: Anyone alae? Wa will have tha appropriate 

motion whan we take up Case 1439* 

MR* COOLEY: Yes, sir* 

MR. PORTER t We will proceed with Case 977* 

MR* GRENIERi If the Commission please, tha proponents of 

320-acre spacing in this casa will have at least four witnesses* 

There may be some more people that may want to speak whom I don*t 

personally know about, on behalf of Southern Union* Wa will ba 

presenting first Mr* Wiederkshr, and than Humble will have a 

witness that they will present who has made soma studies along 

somewhat different lines* Wa will than come back with another 

witness on behalf of Southern Union, and finally a witness on be

half of Aztec Oil and Gas Company* 

The four, though represented by separata counsel, will 

present a fairly well integrated and non-repatitious presentation* 

Before wa put Mr* Wiederkehr on tha stand, I would like to make 

a few general comments* 

Whenever anybody loses a casa before this or any other 

body, he always likes to go back and figure out what happened to 

him and why* One of the conclusions that I have personally raacha< 

in that regard is that wa attempted In tha preceding hearings in 

this casa to be too brief* Wa fait that tha interferanca tests 

t 
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which had been presented were so-conclusive in their indications 

as to tha ability of walls to drain 320 acraa, that wa perhaps 

at that tine did not go far enough in our efforts to corroborate 

that evidence with other evidence. I t may take us a little while 

but today we are not going to make the same mistake* We are going 

to put on considerable additional testimony at this time, and I 

hope that the Commission will bear with us* Course, if at any 

time they are willing to tell us that they have had enough and 

they were prepared to grant the order, why, we would be prepared 

to stop* 

Hr* Wiederkehr* Would you care to swear all the witnesses? 

MR. PAYNEs Why don't we swear all the four witnesses at 

the same time? 

(Witnesses sworn*) 

MR. COOLEY; One further comment, Mr* Grenier, before you 

proceed with your testimony. The Commission, in entering the 

order granting the re-hearing in this case provided that i t would 

receive new evidence to clarify that point, new evidence on the 

issues presented in the petition for re-hearing* We will not be 

willing to hear a repeat of any testimony which was offered in the 

previous case* 

MR* GRENIERs There may be brief references to prior testi-

money, purely for purposes of indicating tha relationship, what 

is presented now to what was presented then* lut tha testimony 

and the exhibits which we intend to aive at this time will, we 
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believe, be basically new evidence, and we will endeavor to keep 

then as non-repetitious of what has gone before as possible* It 

will not merely be an argumentative rehash of what ls already 

before the body* 

MR* COOLEY: Thank you. 

MR* KELLAHIN: In connection with the statements that have 

been made, in connection with the testimony to be offered, X would 

like to point out that the order Is limited to the new evidence 

on the matters raised in the petition for rehearing* We have two 

petitions for rehearing before tha Commission; and insofar as the 

petition for Southern Union is concerned, as I conceive i t , any 

testimony presented by that company will necessarily, by the natur< 

of their petition, be limited to testimony to show the arbitrary 

character of the Commission's order in relation to two sections 

in our Hew Mexico Statutes, the first being 75-3-14 (b), which 

pertains to the creation of proration units, proration units of 

course not being an issue in this case — it's a spacing case and 

not proration, i t comes up in the subsequent casa — the other 

statute being 65-3-10, which relates to correlative rights and 

prevention of waste* I think their testimony should be limited 

to those two points. 

MR. GRENIER: May we proceed? 

MR. PORTER: Yes, sir* 

• 
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called as a witness, having been first duly sworn on oath, testi

fied as follows: 

WEPT ®mmnm 
Bv MR. GRENIER: 

Q At the last hearing in this case, there seemed to be some 

confusion with respect to the recoverable reserves that were testi

fied to by yourself, Mr* Wiederkehr on the one hand, and by Mr. 

Reese on behalf of Gunsite Butte Uranium Company, which stemmed 

largely from the fact that you two had assumed different bottom-

hole abandonment pressures* What ware those abandonment pressures' 

A I assumed,for purposes of reserves only, an abandonment 

pressure of 500 pounds per square inch absolute* Mr* Reese in his 

presentation for Gunsite Butte used a 100 pounds per square inch 

at bottom-hole abandonment pressure* 

Q Now, what did Mr* Reese arrive at at that time as his 

figure, as the reserves underlying a 320-acre tract? 

A I believe at a pressure basis of 1473, he had 3096 mmcf, 

Wa should convert i t to the New Mexico standard of 1 15025, which 

will give us 3035 mmcf. 

Q Taking your 500 pound abandonment pressure and converting 

i t , what would be indicated if we assumed 100 pound abandonment 

pressure, the same as Mr. Reese? What would be your figure of 

the reserves for 320-acre tract at 15025 pounds? 

A The average well in the field should have a reserve of 

k 
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2624 mmcf* 

Q That contrasts with the 3035 figure presented by Mr* Reese'! 

A That is correct. 

Q Now, did you a l l get there by substantially the same route, 

or were the factors which you employed to arrive at these not toc 

different figures somewhat different one from the other? 

A Yes, s i r , our prime disagreement was on porosity, connate 

water, and particularly net pay. Those three factors are the 

three variables that have to be considered by a reservoir engineer, 

in coming to a reserve for a given tract of land. I used 19 percent 

porosity, 30 percent connate water, and an average of 13 feet of 

net pay throughout the f i e l d . Mr. Reese used 15 percent porosity, 

38 percent connate water, and net pay of 28,4 feet. The remainder 

of the factors are constant, pressure, temperature, and so for t h , 

that we wouldn't have any disagreement on. 

Actually, the reason we come so close together is the fact 

that as you go to th© edge of the f i e l d and take this acreage which 

may or may not be commercially productive, you get into a low per

meability; consequently, a high water saturation; and those two fac

tors sort of offset each other so that our reserves actually come cut 

pretty close. Had I assumed a 21-foot net pay for the f i e l d and 

actually, with the limitations of our micrologs available, and the 

differences, with one man who w i l l contour one way and one another, 

as far as net pay is concerned -- had I assumed 21 feet instead of 

18 feet, I would have come up with 3051 mmcf, which is substan-
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Actually, what we are saying, we do not argue the fact 

there are approximately three billion feet of gas per 320-acre unijt 

in place, recoverable to a hundred pounds* We do question the 

fact as to whether we can ever pull this reservoir pressure down 

to 100 pounds, because we feel the deliverability will be so low 

that the wells will not keep themselves clean* They will load up 

due to fluid before we get to 100 pounds. We will go ahead on 

our basis today, that we will use the same general reserves figure^ 

as were used by Mr* Reese. 

Q I gather from what you just said, then, that you have some 

disagreement with Mr. Reese, first as to how far down i t can be 

pulled, but second and more importantly, as to what tha geographic 

limits of the producing area should be* Is that correct, Mr. 

Wiederkehr? 

A That is correct* Actually, we feel that the productive 

limits of the field, insofar as economical production is concerned 

will be limited to the area in which there is microlog pay sand* 

Q Do you have an exhibit which has been prepared to illustrate 

what lead you to this conclusion? 

A Yes, actually this exhibit is using the foundation of 

Gunsite Butte Map No* 2, which is a microlog pay map, isopac map 

of microlog porosity, on which I have plotted — 

MR. GRENIER: (interrupting) Just a minute* May this 

be marked Southern Union Rehearing Exhibit No* 1 for identification? 
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(Southern Uni oils Rehearing Exhibit 
No* 1 marked for identification,) 

A Actually, 1 have plotted on this particular map three 

color schemes, representing wells of various categories. We might 

look first at the wells that are colored in orange, and those well 

ware those which, according to the belief of the operator, the 

sand condition was so poor that i t would be i l l advisable to run 

a string of pipe and try to complete. Of those wells, they belong 

to Pacific Northwest and Southern Union das Company* If the next 

group of wells — 

Q (Interrupting) Now just a minute, Mr* Wiederkehr* Was 

the completion attempt made on any of those wells, was pipe run? 

A Not to test the Pictured Cliffs, insofar as I know* Pipe 

was not run on any of those wells* 

Q Thank you* So ahead* 

A The next category of wells are those on which pipe was 

actually run and completion attempt actually made, but the produc

tion was such that the well was subsequently either completed in 

another zone or abandoned* We have — 

Q (Interrupting) What color would that be? 

A That would be the red circle with the green border, and 

there are four walls in that category, two of them drilled and 

attempted to complete by Southern Unions one by Honolulu} and 

one by Jackson* Actually in all cases pipe was set, the well was 

perforated, and a frac attempt made; and yet, even with doing that, 

5 
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the well was non-commercial* I might go one step farther* One 

of Southern Union*s weils was not only fracked but re-fracked and 

shot, i t s t i l l was non-commercial* 

The third category of wells we have on here are the ones 

listed in blue, colored in blue, and they represent completed 

Pictured Cliff wells that, according to our standards, would be 

non-commercial* In other words, they won't pay out in a reasonable 

period of time* 

This exhibit, then, is to show that when you leave your 

microlog pay sand, you get into an area that could not be considered 

to be commercially productive* Consequently, the field spacing anc 

prorationing should be based on an area where there is microlog pay 

and commercial gas* 

Q Now, how does this contrast, this microlog pay area which 

would ba as indicated on this map, with the net pay area as definec 

by Mr* Reese and indicated on his other map presented last time? 

A There are several things 1 might call your attention to. 

Tha Honolulu Jicarilla No* 6 Wall, non-commercial production, with 

no microlog but with a net pay, supposedly, of 27 feet* The No* 5 

Well, which was attempted to be completed in the Pictured Cliff 

unsuccessfully, I think i t had lass than a half a million, no 

microlog, but according to Mr* Reese 34 feet of net pay. Southern 

Union Jicarilla 1-B Wall, no microlog, pipe set, attempted to 

complete, non-commercial, 10 feet of net pay* 2-B Well, so poor 

that after looking at the sample, Southern Union decided not to 
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run pipe and attempt to complete, no microlog, but Mr, Reese 

gave i t 26 feet of net pay* Southern Onion Jicarilla Ho* 1-8 

Well, which will be mentioned later, a cored well, no microlog, 

but supposedly 14 feet of net pay* Southern Union Jicarilla 1-C 

Well, pipe set, attempted completion, no microlog, 25 feet of net 

pay and no well* 

All of those are examples to show that when you get outside 

of the microlog limit, no matter how much sand you have, if you 

have no permeability you are not going to produce the gas, 

Q At the last hearing in this matter, Mr* Reese, in the 

course of his testimony, mentioned the Magnolia 2-B Wall in Section 

19, 29, 3? 

A Ha cited that as an example of a well which was producing 

where there was no microlog pay* 

Q What is the situation as respects that wall, Mr* Wiederkehr 

A As far as X can determine, that well has never been put 

on the line, so we don't know whether i t will produce or not, but 

we do have two wells on either side that had I.P.'s in the same 

range as the Magnolia well, and they are putting out such a small 

amount of gas as to be non-commercial* 

Q In other words, you would say that the I*f>. alone Is not 

indicative here as to whether a well will ba or will not be 

commercial? 

A Ho, we would have to get some production history to find 

out* 

? 
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Q Mow, do you have any core analyses available, Mr* 

Wiederkehr, with respect to any of these weils which you have just 

been discussing? 

A Yes, I do, I have core analysis here on Southern Union 

Gas Company's Jicarilla 1-G Well, and on the Jicarilla 1-B Well, 

Q Now, referring first to the core analysis on the Southern 

Union Jicarilla 1-G Weli, which we ask to have marked for identi

fication as Southern Union Rehearing Exhibit No, 2 --

(Southern Union's Rehearing Exhibits 
2 & 3 marked for identification,) 

Q Referring to what has been marked for identification as 

Exhibit No, 2, would you describe briefly what this core analysis 

indicates? 

A Yes, first — 

MR. KELLAHINi (Interrupting) We would like to make an 

objection to this line of testimony as not being within the scope 

of the rehearing. It amounts to nothing more but rebuttal testi

mony which should have been properly presented in the previous 

hearing in this case. 

MR. COOLEY: For what purpose is this testimony offered? 

MR. GRENIER: This is offered for the purpose of showing 

that one well in the Tapacito-Pictured Cliffs Pool will adequately 

and efficiently drain 320-acre tract. Now, this is the basic 

issue In this case. This goes directly to that issue. It is new 

testimony. It was not presented at prior hearings, and we believe 
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i t is entirely relevant and pertinent at this time. 

MR, PORTER: Objection overruled. You may proceed, Mr. 

Wiederkehr. 

A Southern Union Ji c a r i l l a 1-G Well located in the Southwest 

Quarter of Section 1, 26, 5, drilled originally as a Pictured 

Cliffs well; Southern Union cored every foot of supposedly Picturec 

Cliffs sand below the base of the coal section, starting at 3464 

and ending up at 3541. This particular well was cored and after 

core analysis -- i f you want to look at i t , you will notice there 

is only one foot of the entire series of sand that had measurable 

permeability, and that was .3 millidarcies in one foot, where the 

water saturation was 75 percent. That is a well which, according 

to past testimony, had 14 feet or thereabouts, you had to sort 

of guess at i t on the map, but i t had somewhere between 10 and 14 

feet of net pay; and yet there is not a foot of pay within the 

entire well bore. 

In contrast to that, the Southern Union Jic a r i l l a 2-G, 

which is a northeast offset, i t made 20 million feet of gas* I 

think we are talking about something important, and that is that 

the limit of your field is your zero limit of your microlog and 

should not include acreage or theoretical reserves where there is 

not a half a millidarcy permeability. 

Q Referring to Exhibit 3, which is the core analysis on 

Southern Union Ji c a r i l l a 1-B, point out, please, where that well 

is located, 
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A Southern Union Ji c a r i l l a 1-B Well, located in the Northeasl 

Quarter, Section 26, 26 North, 4 West. 

Q And what does the core analysis there indicate? 

A Actually this well was cored from 3504, which is the top 

of the Pictured Cliff, through 3572, The core was analyzed only 

in the area that, according to our geological department, had any 

potential shows of gas. That core analysis indicates that there 

was one foot of sand that had ,03 millidarcies of permeability 

in an area where there was no microlog, and yet there was 10 to 

15 feet of net pay, according to previous testimony; and we just 

offer these to show that again an indication that when there is 

no microlog separation, no microlog net pay, there is no gas 

reserves recoverable — 

MR. PORTER: (interrupting) Just a minute. I'm a l i t t l e 

confused. You say the purpose of this is to offer proof that one 

well will drain 320 acres. This seems to be an attempt to prove 

that this acreage is unproductive, 

MR. GRENIER: May I speak to that, sir? 

MR, PORTER: Yes, s i r , 

MR. GRENIER: As Mr. Wiederkehr has just mentioned previous 

the average reserves of Mr. Reese and of Mr, Wiederkehr are not 

dissimilar for the average of the field as a whole, but Mr. 

Wiederkehr Is limiting his reserves to a considerably narrower band 

down the center of the field than is Mr. Reese, at least on the 

basis of what was done at the last hearing. This testimony is 

iy, 
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intended to indicate that the field is narrowly constructed, 

rather than being broadj and therefore, that the only area of the 

field which needs to be considered for purposes of determining 

what area can adequately be drained i s the proper narrow area 

of the field, rather than a bunch of other stuff on the side here 

which can't be commercially developed on any sort of a spacing 

pattern. When we find out what the size of the field is that we 

are talking about, and eliminate this marginal area, we then can 

come firmly to grips with the question of what can be drained by 

one well; but i f we start worrying about what these flank wells 

out here can drain, then patently they can't drain 320 acres, they 

can't drain 160, or anything, on an economically feasible basis. 

MR. PORTERs You may proceed. 

MR. KELLAHIN: I want the record to show that we have a 

continuing objection to this line of testimony. 

MR. PORTER: The record will show your objection. 

Q (By Mr. Grenier) Mr. Wiederkehr, is this circumstance 

that you have just outlined of Mr. Reese attributing net feet of 

pay to areas where there is no microlog pay the only area where 

he would show more net feet of pay than you believe to be actually 

there, or is that a condition that prevails throughout even the 

fairway of the field? 

A Yes, actually we could have brought in core analyses on 

every well in the field that was cored, and each one would indicate 

that the net pay per core analysis and microlog core of the well, 

DEARNLEY - MEIER & ASSOCIATES 
GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW MEXICO 
Phone CHope/ 3-6691 



17 

but there i s practically no indication from core analysis that 

anything that does not have microlog permeability, porosity, shoul< 

be considered as net pay, 

Q On the basis of comparing this microlog pay map of Mr. 

Reese*s with his map on net pay, what,about, was the average 

separation on the net pay map? 

A Throughout the f i e l d , I averaged i t out, and i t appears 

there is approximately 10 feet of pay attributed on the net pay 

map over and above what is shown on the microlog porosity, and I 

would say that the reserve figures are based on 10 feet too much 

pay, 

Q Now, as was just mentioned in my response to Mr, Porter 

inquiring about this line of testimony, we are dealing now with 

the question of just where the flank of the f i e l d i s and how sharp, 

i t shelves off into non-productivity. Do you have any cross-sectii 

which have been prepared, Mr. Wiederkehr, along these lines? 

A Yes, s i r , I do, 

MR. GRENIERs We ask that this be marked for id e n t i f i c a t i o i 

as Southern Union Rehearing Exhibits 4, 5, 6, and 7, respectively. 

No, 4 would go to the one with the *A*, 5 the one with the "B*, 

6 the one with the •C", and 7 the one with the *D% 

(Southern Union's Rehearing Exhibit; 
Nos, 4, 5, 6, and 7 marked for 
identification,) 

Q Referring to the exhibit which has been marked for id e n t i 

fi c a t i o n as Southern Union Exhibit 4 on Rehearing, Cross Section 

I 

>Y 

>ns 

J 
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A to A', is that indicated on the map, Exhibit 1, Mr. Wiederkehr, 

where this cross section lies? 

A I t is actually catty-corner to Section 1 from southeast 

to northwest, 26 North, 5 Wast. 

Q What does that Exhibit 4 show with respect to those two 

wells there? 

A Well, i t shows actually that on catty-corner offsets that 

you go from a well cored dry hole to a well that was completed 

for an open flow of 20 million feet of gas a day. 

Q Which was the dry hole? 

A Southern Union Ji c a r i l l a 1-G Well was a dry hole, and the 

2-G Well made 20 million feet per day* 

Q That is the A'? 

A Right, 

Q What is the red line which appears on this exhibit? 

A I t is the approximate top of the Pictured Cliffs sand. 

Q Where i t shows "cored" over on the left, to what does that 

relate? 

A I t is the section that was actually cored by Southern Unior. 

Gas Company in drilling the well. 

Q That is the area that lies between the two black horizontal 

lines? 

A Yes, that's right. Actually, by looking at this exhibit 

you can see that the sand body, the characteristics of the sand 

have just gone to nothing. 
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Q Now referring to this 1-6 Well, what was the net pay that 

was attributed to that by Mr. Reese? 

A About 14 feet. 

Q Turning next to Exhibit 5, what are the two wells which 

are compared here? 

A Exhibit 5 compares Southern Union Gas Company Ji c a r i l l a 

2-H Well located in the Northeast Quarter of Section 17, 26 North, 

4 West; and Southern Union Gas Company Jic a r i l l a 5-E Well located 

in the Northwest Quarter of Section 16, 26, 4. Those are the 

direct offsets, actually occasioned by field rules being set up 

after certain drilling had been done. These are actually two 

direct offsets. 

Q How far apart are they? 

A 3235 feet. 

Q Did you state what the I.P. was of the 2-H? 

A I t was 943,000 cubic feet per day, 

Q On the 5-E? 

A 36,600,000 cubic feet per day. I t can be seen that the 

sand conditions again here in a direct offset location have gone 

from an extremely good pay section, commercial production, to 

non-commercial production. 

Q Within a 3,000 foot distance? 

A Within the limit© of a direct offset, or in this case 

3235 foot distance. 

Q Referring to Southern Union Exhibit 6, will you point out 
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the wells indicated on that exhibit? 

A Southern Union Exhibit 6 starts with Southern Union 

J i c a r i l l a 1-A Well, the discovery well i n the f i e l d , located i n 

the Southeast Quarter of Section 23, 26, 4; goes to a diagonal 

offset, Southern Union J i c a r i l l a 1-B Well, located in the North

east Quarter of 26, 26, 4: and then across to Southern Union 

J i c a r i l l a 2-B Well, located in the Northeast Quarter of Section 

25, 26, 4, The 1-A Well completed, the f i r s t well in the f i e l d 

to be sand-oil fracked, was completed for an I.P. of 3,989,000 

cubic feet per day, Th© 1-B Well was, pipe was set on i t , i t 

was fracked, i t was shot, the I.P. was s t i l l too small to measure. 

The 2-B Well sand condition was so poor that the company deemed 

i t inadvisable to set pipe on that pay, 

Q How much net pay did Mr. Reese attribute to the 1-B, do 

you r e c a l l , Mr, Wiederkehr? 

A 10 to 12 feet, 

Q And the 2-B? 

A 26 feet, 

Q But neither of those was anything like a commercially 

productive well, is that correct? 

A That is correct. 

Q Now referring to Exhibit 7, what are the wells which are 

indicated there? 

A Exhibit 7 shows Southern Union Gas Company J i c a r i l l a 1-E 

Well, located i n the Southeast Quarter of Section 16, 26, 4, and 
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Southern Union Jicarilla 6-8 Well located in the Northeast Quarter 

of 21, 26, 4, distance of 2540 feet, direct offsets. The 1-1 

Well made 3,087 mcf natural, that is natural flow, The 6-B sand 

condition was so poor that i t was determined by Southern Union 

and Humble to take the well on down to another pay zone. 

MR. PORTER: I didn't get that potential — 

A 3,087 natural on that one, Mr. Porter. 

MR. GRENIER: That is mcf. 

A 3,087,000 mcf. 

MR. PORTER: Thank you, 

Q Now, based upon the exhibits which have been presented 

thus far, have you reached any conclusions, Mr. Wiederkehr, as 

to whether the economically developable limits of the f i e l d and 

the sand body pinch out rapidly or slowly on the flanks? 

A I believe that the core analyses and the cross sections 

definitely prove that your f i e l d , and I am using the word " f i e l d * 

as "commercial f i e l d " , pinches out across one location. In other 

words, i t ' s only one location from a very good well to a very poor 

well or a dry hole. 

Q At the last hearing there was some indication that there 

might be possibly some intercommunication or continuous sand bodies 

lying between the Tapacito Field and the South Blanco Field some 

few miles to the southwest. Have you reached any conclusions as 

to that, on the basis of these exhibits that have just been pre

sented? 

DEARNLEY - MEIER 8C ASSOCIATES 
GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW MEXICO 
Phone CHapel 3-6691 



22 

A On the basis of these exhibits, I think we can conclusivel 

say there would never be any drainage between the two fields due 

to poor sand conditions and the zero permeability that exists 

between the fields. 

Q In the light of this rapid shelving off of the productive 

area, do you feel that we should or should not give consideration 

to how effectively these areas outside the zero microlog porosity 

line can be drained by wells located thereon? 

A I feel that actually your fi e l d rules should be based 

on the majority of the f i e l d , where the majority of the gas is 

coming from, and not on the area that was sort of drilled by mis

take, actually. Along the flanks, had we known the kind of wells 

we were going to get, especially the four dry holes, i f we had 

known that, we wouldn't have drilled them. I feel like we should 

base the rules on the f i e l d , on the part of the f i e l d , the majority 

of the f i e l d , which is the area in the f i e l d which has microlog 

pay sections* 

Q Of the total area of the f i e l d as presently defined up 

there, you do have the limits as presently established, do you 

not, on there, Mr. Wiederkehr? 

A Those are the limits as existed at the last hearing, with 

the heavy black border, and that is Mr, Reese's outline, and I 

agree with i t , 

Q Now, referring to that area, would you say that a slight 

majority or a very substantial majority or a minority was in what 

f 
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you classified as the very good part of the field? 

A Actually, about 90 percent of the field as presently 

determined is in what I would consider good pay sections, 

Q So that if you are concerning yourself with the good area, 

you are concerning yourself with practically all the field as 

presently defined? 

A That is correct, 

Q Now, turning next to the relationship of production to 

date to reserves, have you prepared any exhibits in that regard, 

Mr. Wiederkehr? 

A Yes, I have. 

MR. GRENIER! We have a table here which we ask to be 

marked for identification as Southern Union Exhibit 8, 

{Southern Union's Rehearing Exhibit 
No. 8 marked for identification,) 

Q Will you describe for us briefly, Mr. Wiederkehr, what 

this Exhibit 8 shows? 

A Actually, Exhibit 8 was prepared, i t shows a lot of the 

same information as was shown by Gunsite Butte Exhibit last month, 

but this shows all wells connected to Southern Union's system, 

and what I have tried to do is to show the percent of reserves 

produced over a given period of time. Actually,production or percent 

of reserves produced doesn't mean anything until you tie it to 

time. That was not done, and I wanted with this exhibit to make 

that tie-in. Actually, the column 4, labeled "Sand Thickness" is 
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the sand thickness as shown by Mr. Reese, the microlog sand thick

ness. I read that off his microlog pay and agree with i t . The 

"Reserve/320 Acre Gross", i s the same as presented last time. The 

only difference,on the 320 Acre,Net Microlog sand thickness, rathe 

than the gross sand, 

Q That gross column also corresponds to Mr, Reese's data? 

A That is correct. Then I have shown cumulative production 

through the end of March, 1958. 

MR. PORTER: Excuse me, is that March or February? 

A Through the end of February, 1958, and then the next two 

columns are "Percent of Gross Reserve Produced", or "Percent of 

Microlog Reserve Produced", and then the next column is the days 

actually produced, and these figures came direct l y from our chart 

department and indicate the actual number of days that the wells 

were on the pipe l i n e . They don't have anything to do with con

nection dates, but they are days of actual production. 

Q Mr, Reese's exhibit,as I recall i t , i n that regard i t merel^ 

indicated the connection date, is that right? 

A Right. We're trying to t i e reserves, producible over a 

period of time. Now the last two columns show the percent of 

reserve that either was produced In 365 days or a year's period 

of time, or i f the production rate on wells •that haven't produced 

that long maintains i t s present position, what they w i l l produce 

in 365 days, 

Q So this is converted over to 365-day standard? 

r 

r 
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A That's right, tying ail production, all walls and their 

production to a given time* 

Q Now, what do those production rates as indicated in the 

last column, Mr* Wiederkehr, lead you to conclude as to the period 

of time within which wells located on 320-acre spacing as these 

wells have been will be able to effectively drain the pool? 

A Basing i t on the microlog reserve only, wa find that with 

the exception of one well, at the present rate of production, it's 

a little over ten years and the field will be depleted* Actually, 

because you do get the cream of the crop in the first few years, 

I think wa can safely say that the reserve will be produced in 

less than 20 years* Now going to the gross reserves, we find 

several wells in there that would indicate that they won't produce 

their gas in 20 years, but if we go back again to what is pay, 

we'll notice that one of the wells 1$ Honolulu's Jicarilla No* 6, 

that has no microlog, and yet 27 feet of sand thickness was used 

in calculating the reserves* 

Q That was by Mr* Reese? 

A Right. Then we have the Southern Union Jicarilla 2-H Well 

that had 2 feet of microlog and yet 17 feet of net pay ware usad* 

Then Southern Union 1-D Well is another one in this category; that 

one is one of the wells that Southern Union drilled early in tha 

life of the field and had mechanical difficulties. The 2-B Well 

is in the same category, the only thing about i t is that i t has 

been reworked and if we only use the last four months' production 
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history since i t was reworked, i t would indicate that we would 

drain its reserves in about 12 years* 

Q That would bring i t up well, referring to the last 

column where you see the 6,97 there, that would bring the figure 

up after the rework substantially in line with the others there, 

is that correct? 

A Yes, i t would, and the only other well that looks like 

it's questionable was the 4-A J i c a r i l l a Well, which had net 8 feet 

of microlog, but the reserves were based on 26 feet of pay; so 

what this is to show is that i f we are going to consider the field 

to be that area that has microlog pay as the field i s presently 

determined, then there's no doubt that the field can be drained 

by wells on 320-acre spacing in less than 20 years, or over a 

reasonable period of time. Remember that a l l of these wells are 

producing now from 320 acres. 

Q Referring to the J i c a r i l l a 4 Well there, Mr, Wiederkehr — 

A 4-A? 

Q No, the 4 — excuse me, the Honolulu Ji c a r i l l a 4, the four 

one down from the top, That shows only 3,12 produced, in the next 

to the last column, in 365 days on the gross reserve basis. Would 

you care to make any comment about that? 

A Well, actually that well had a gross sand of 30 feet, but 

only a net sand of 8 feet, 

Q And based on the 8 feet, i t again would be back up in line 

A In line — 

:h 
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Q With the others? 

A Right. 

Q Now, referring to Mr* Reese's Exhibit 3, which was presented 

at the last hearing, which I think you said was the basis from 

which you started in preparing Southern Union Exhibit 8 on rehearing? 

A That is correct* 

Q Did Mr* Reese tie that exhibit at all to time? 

A No, showed only completion date but no length of production* 

Q Did some of these wells have substantial intervals after 

their completion date when they were not in fact producing? 

A Yas, Actually some of them were sitting there for a 

year or so before a pipe line was available. There are s t i l l some 

sitting down there unconnected* 

Q Are there any wells shown on Mr, Reese's Exhibit 3 which 

were not in fact Pictured Cliffs wells? 

A Yes, Southern Union Jicarilla 2-B Well was shown to be 

a Pictured Cliff well, when i t is actually completed in the 

Mesaverde and given a Pictured Cliff production and showed percent 

of its Pictured Cliffs reserve produced, and actually i t was a 

Mesaverde well all the time* 

Q Are the production figures shown on Mr, Reese's exhibit 

in all instances accurate? 

A I don't have --

MR. KELLAHIN: (Interrupting) We want to again object to 

the line of questioning. It is beyond the scope of the rehearing 
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in this case* It is matters which could have and should hake been 

brought out by Mr* Reese in the last hearing and in rebuttal testi

mony on behalf of this witness. It is testimony presented at the 

previous hearing, and they come in and attempt to refute the 

testimony given in the previous hearing. I t goes beyond the scope 

of the call of this hearing, 

MR, GRINIER: If the Commission please, these exhibits 

not only Mr, Reese last time, but also, I'm sure, to some extent 

our own this time, are of necessity rather complicated; and they 

contain a great deal of data. I t has always been the habit of 

the Commission and counsel appearing before the Commission to get 

through these things as promptly as may be. There was much of the 

data that was not apparent to us as being erroneous until we got 

back home and started checking i t . These are srrors that you 

can't figure out for yourself sitting here and looking at the 

exhibit. We are trying to present here some of the things which 

we have observed about these exhibits and which ware presented as 

matters which ought to be considered and given weight by the 

Commission, We feel i t important that the Commission realize 

and appreciate what the comparative acreage is of the exhibits 

which are being presented. 

I agree with Mr. Kellahin that this is in a very definite 

sense rebuttal testimony, but we do submit i t is rebuttal testi

mony of a character which could not have been presented at the 

last hearing, considering the time table upon which we were working 
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at that time, 

Mr. Porter, may I say one thing further i n this connection' 

I f i t should be ruled in connection with Case 977 that this is 

inappropriate testimony, we would, of course, expect to present 

the same testimony i n Case 1439 where i t would be plainly admiss

ible and appropriate, since we now have stipulated that the entire 

record in 977 i s to be incorporated by reference into 1439, That 

being the case, i t is appropriate to go forward and rebut and 

explain the comment on the record in that case as part of the 

old 977 case, as part of 1439. I f , on a technical basis, you 

want to rule i t out here, that w i l l be all right and we w i l l be 

glad to put i t on i n the case of 1439 when we get to that case. 

I t does seem, however, that not much is being accomplished that 

way, 

MR, KELLAHIN: I don't want to be in a position of being 

unduly technical, but the point that brought this up is the 

testimony i n regard to the 2-B Well. I t was gone into at. the 

previous hearing, Mr, Reese took the stand, pointed out the 

reasons he put on that exhibit as a Pictured C l i f f s well, and i t 

was reported to the Commission as that, and i s i n the Aztec offics 

that way. 

MR, GRENIER: To the extent that i t is repetitious we w i l l 

be glad to drop this particular point, Mr. Kellahin, i f we may 

proceed and just wipe the thing out on that basis, We have only 

one other discrepancy — two others, to mention. 

> 
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MR, COOLEY: There is s t i l l a ruling to be made on the 

objection, 

MR. PORTER; Mr. Grenier, in connection with this whole 

thing, the Commission will appreciate i t if you will approach this 

thing from an affirmative standpoint on new testimony on the Issues 

raised, refraining from trying to tear down the exhibits which 

were previously entered in the case, which should have been done 

on rebuttal testimony at that time. 

MR. GRENIER: Well, we have two very brief items further 

in this connection which we would like to present. I don*t think 

they will take but about another minute of the Commissions time. 

One of them relates to the location of the well, one of 

the wells on this map which would have a rather dramatic effect 

on the contouring in a portion of the field, at least. We would 

like permission to do that. 

MR. PORTER: Was this brought out in the last hearing? 

MR, GRENIER: No, it was not. Mr. Kellahin is correct, 

the 2-B was brought out at the last hearing. His objection with 

regard to the 2-B was well taken, I will try to withdraw that 

question, I frankly had forgotten that we had gone that far 

into i t at that time, 

MR. PORTER: Your next point has to do with the location 

of what well? 

Q (By Mr. Grenier) Will you point out the 5-i on the map, 

Mr, Wiederkehr? 
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A The important part about i t i s that the Southern Union 

Jic a r i l l a No, 5-E Well is located in the Northwest Quarter of 

Section 16, 26, 4, which makes i t a direct offset to the poor well, 

instead of being in the Northeast Quarter where Mr. Reese located 

i t . I t materially affects, then, the contouring of the net pay 

and the isopac pay. That was one of the things in the hurry of 

the last hearing we didn't pick up until we got back home and got 

to looking at the thing. I t would change your entire contour 

picture. 

MR. PORTER: That fact i s now in the record, 

MR. GRENIER: All right, s i r . 

Q (By Mr, Grenier) Mr, Wiederkehr, have you prepared 

another study similar to Exhibit 8 but based upon your microlog 

pay analysis of the reserves in these various wells? 

A Yes, Southern Union Exhibit No, 9 is prepared — 

Q (Interrupting) Wait a minute, let them be distributed, 

please. 

(Southern Union's Rehearing Exhibit 
No* 9 marked for identification.) 

A Southern Union Exhibit No, 9 was prepared similar to Exhibi 

8*. the exception being that the reserves shown for 320 acres are 

based on the 30 percent connate water and tha 19 percent porosity 

that I consider to be correct and appropriate for the Tapacito 

Field. Actually a l l this does is to show what the wells are pro

ducing and can produce, drilled on 320-acre spacing; shows that 
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they can drain the 320-acre reserve in a reasonable period of time* 

Q Now there are certain of these wells which have indicated 

over on the right-hand column some rather low percentages of 

reserve produced in 365 days. Are these the same wells which you 

just mentioned in connection with Exhibit 8 as having special 

circumstances affecting them? 

A Yes, actually two of them were mechanical problems and 

the third one is two feet of pay and i t has taken a long time for 

the gas to come out of the two feet of pay, 

Q Based upon the indications of this exhibit, is i t your 

belief that except for these what we might call "marginal" wells, 

wells drilled in the good portion of the field will be able to 

drain 320 acre tracts efficiently and economically, Mr, Wiederkehr 

A Yes, I think beyond a doubt that a l l wells with any 

appreciable pay sand will be able to drain their 320 acres in a 

reasonable time and do so economically, 

Q What do you mean by a reasonable period of time? 

A Well, I'm saying 20 years is a reasonable time, since most 

of our gas purchase contracts are based on the assumption that we 

have to have 20-year reserves to lay the pipe line; so I would say 

20 years is a reasonable period of time in which to get this gas 

out, 

Q Referring now again to your Exhibit 1, which is the map, 

I see that you have on there an area outlined in red. What is tha 

area, Mr, Wiederkehr? 

> 
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A This i s an area that we have taken, we have shut some 

wells in and got some shut-in pressures to try to show this 

Commission that not only can you use an individual well and say 

i t will drain 320, but you can take an average of a big area and 

compare production history and pressure decline and show that you 

are draining not only 320, but appreciably more acreage. This 

area covers 3380 acres, on which are located ten producing wells. 

There's approximately 52,080 acre feet within that area, and 

using Mr, Reese's — 

Q (Interrupting) Of what is that? 

A Acre feet of pay, 

Q Is that on microlog? 

A That's on gross pay, which would give a reserve, using 

Mr, Reese's recovery factor, of 16,978,000,000 feet, 

Q Now that's what, the recoverable reserves at 100 pounds 

abandonment pressure? 

A Right, the production — 

Q (Interrupting) How much had been produced through March, 

•58, from the ten wells in this area? 

A From those ten wells has amounted to 5,381,000,000 cubic 

feet of gas, 

Q What would that 5,381,000,000 feet of gas represent in 

terms of a percentage of the Reese recoverable reserve figure 

which you just mentioned? 

A 31,7 percent of the recoverable gas has been produced in 
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the past two years, let's say, from that area, 

Q What would that be on your figures, Mr* Wiederkehr, if 

you use your reserve figures for those ten wells? 

A Using ray figures for the area within the red outline, 

I would show that 19 percent of the gas within this area has been 

produced during the past, or approximately, two years that the 

wells have been on production* 

Q Now, what was the original — you have three wells here 

which are colored in yellow, is that correct? 

A Yes, those three wells are the three Pictured Cliff wells 

closest to the zero microlog pay line on which Southern Union had 

good original and good recent shut-in pressures* 

Q What was the average of the shut-in pressures of those 

three wells originally? 

A Originally the three wells shut in at a thousand and 

eighty-seven pounds. 

Q What are they now? 

A The present shut-in pressure averages dght hundred eighty-

one pounds. 

Q When was that taken? 

A That was taken on May 6th this year. That gives us a 

two hundred six pound pressure drop, and two hundred six compared 

to one thousand eighty-seven i s 19 percent; so not only from a 

production history, but we can take a pressure decline curve based 

on a pretty good-sized area and show that we are?effectively 
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draining a l l of the reserves under a 320-acre t r a c t , I think we 

can conclude that a pressure decline curve gives you a very accurat 

picture of what you can recover over a long period of time, 

Q Are these three wells that you have the pressure on in the 

very best part of the 320-acre tract? 

A No, actually there are several wells, four or five addition 

wells, within that area with more pay sand than these wells have, 

I took those three because they happened to be just as edge-wise 

as they could be i n the area that has had a good production 

history. Actually these wells right in this area were the f i r s t 

ones connected to a pipe l i n e , so we have the best production 

history and consequently our best pressure decline curve from those 

wells. 

Q By "best", you mean the most reliable and most extensive 

from the point of time? 

A That is correct, 

Q Now, have a l l the wells i n this tract been d r i l l e d on 

320-acre spacing? 

A There are some wells that were not located according to 

the spacing pattern, but a l l of them are d r i l l e d on 320; i n other 

words, there is at least 320 acres attributable to a l l wells, and 

then there's a l i t t l e theoretical pay on the very edge that has 

not been d r i l l e d as yet, 

Q Now then, on the basis of your reserve figures, do you 

reach the conclusion that taking this area as a f a i r example of the 
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field, a well drilled on 320 ecres will or will not be able to 

drain effectively the f u l l 320-acre tract? 

A This proves to me conclusively that wells will drain 320, 

because i f they weren't draining 320, the pressure decline curve 

would have indicated a higher pressure drop than the comparison 

on reserve and they are draining i t economically and draining i t 

to the edge of the field, because there is a tremendous amount of 

reserve lying s t i l l to the edge of the field from the wells, and 

i f that were not being drained, our pressure would have dropped 

appreciably more than i t did. I t probably would have dropped four 

hundred pounds if we were not draining the area between the 

location of the wells and the edge of the field, 

Q I f Mr. Reese's reserve figures are taken as accurate, 

would your conclusion be weakened or strengthened? 

A I t would be strengthened because using his figures, we hav« 

already taken 31,7 of the gas out with a 19 percent pressure declir 

Q Do you have any further pressure decline curves on these 

wells or on any others where recent pressures have been taken? 

A Yes, I do, 

(Southern Union's Rehearing Exhibits 
Nos. 10, 11, 12, and 13, marked 
for identification,) 

Q Now referring to the pressure decline curve, with respect 

to the Southern Union Gas Company Jic a r i l l a 1-E Well, which has 

been marked for identification as Exhibit 10, will you describe 

for us, i f you will, the data which appears on this exhibit and the 
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basis of its preparation? 

A Actually this is simply a manner of determining the 

recoverable reserves under a given unit, using original shut-in 

pressure, cumulative production, and then just projecting your 

decline on down to some abandonment pressure. This 1-E Well, 

projecting the pressure decline from its original down to 100 pounc 

would indicate that it is draining an area that has a reserve of 

3,82 billion cubic feet of gas, 

Q Now that's the solid black line which slants across the 

page as the upper line there and comes back and starts in again 

at the left side, is that correct? 

A That's correct, 

Q And the figure there of 3,82 billion reserves is the point 

at which that second time around for that line hits 100 pounds? 

A That is correct, Actually the paper wasn't big enough to 

show the decline on i t , but we just did continue the line to show 

that this well is draining. Now remember that these are facts. 

This is pressures that were taken with a dead weight pressure. 

These are production figures from our own office and these things 

then show that the well is actually today draining an area so that 

it will recover 3,82 billion feet of gas, 

Q Were these pressures taken under comparable conditions, 

Mr, Wiederkehr? 

A Yes, 

Q What are these other two more sharply angled lines which 
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appear on this exhibit, one of them rather broadly dashed and then 

the other more narrowly dashed? 

A Actually, i f we were only draining 160 acres with this 

particular well, that's the way the curve would have to look* The 

dashed line would be what we were draining i f we were draining the 

reserves attributable by Mr. Reese; and the fine line is what we 

would be draining i f you used the reserves as I have attributed 

to that particular well* 

Q The broadly dashed line is Mr. Reese's line? 

A Right. 

Q Or would be i f the projection of his data — 

A (Interrupting) Would be. In other words, i f we were 

only draining 160, that i s the way the pressure decline curve woul< 

have to look. 

Q Then does this solid line go out beyond the 160 reserve 

figure, then, as indicating what i t is to recover? 

A Yes. Actually the J i c a r i l l a 1-E was given a reserve of 

2.086 b i l l i o n feet of gas by Mr. Reese, and this indicates that 

i t ' s going to drain 3.82 b i l l i o n , not 320 but 455 acres effectively 

Q That would be substantially true in case your figures were 

used, also? 

A That is correct. There is very l i t t l e difference between 

our figures on any given well as long as i t is within a part of 

the f i e l d and not out on the edge somewhere. 

Q Now, referrinq to Southern Union Exhibit 11. which relates 
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to the Southern Union Jicarilla 4-E Well, is this similar in the 

data presented to the exhibit you just discussed? 

A Yes, actually i t is the same type of information and i t 

does indicate that this well is draining an area that has a reserv 

of 3,3 billion feet of gas, 

Q Does i t indicate that i t is draining 320 acres? 

A It indicates that i t is draining appreciably above 320 acr 

The 4-E Well had a reserve, according to Mr, Reese, of 2,712 b i l l i 

and we are draining an area of 3,3 billion, we are draining not 

320 but 400 plus acres, 

Q Going back to this dot which appears in the running length 

of the solid black line, that is this May pressure test? 

A That is correct, 

Q — which is shown there. You are plotting i t on the 

basis of actual production moving from left to right, Is that 

correct? 

A Ye s, 

Q And pressure from top to bottom? 

A That is correct. In other words, this would indicate that 

we have taken something over 800 million feet of gas out of the 

well and tha pressure is s t i l l somewhere above 800 pounds, I 

could get the exact figures, but this is Just a standard engineer

ing reservoir man's back pressure curve, I mean pressure decline 

curve, 

Q Now, referring to Southern Union Exhibit 12, which relates 

i 

ts, 

»n, 

DEARNLEY - MEIER & ASSOCIATES 
GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW MEXICO 
Phone CHopel 3-6691 



40 

to the J i c a r i l l a 1-A Well, what is indicated there, Mr, Wiederkehr' 

A Well, this one also indicates that this well w i l l drain 

an area with a reserve of 3.860 b i l l i o n feet of gas, which is 

higher than either the reserves that I attribute to that tract 

or that Mr, Reesa attributes to them. Ha gives them 3,338 — just 

a minute, l e t me check — and 1 give them 3,050; and yet the 

well is draining an area that has 3,360 MMCF reserve, 

Q Are these three weils which you have just mentioned the 

ones which are indicated in yellow on Exhibit 1? 

A Yes, they are, 

Q Now, where is tha 5-D Well located, which is the subject 

of the curve in Southern Union Exhibit 13? 

A The 5-D Well is located in the Southwest Quarter of 

Section 30, 26, 3, 

Q What does the Exhibit 13 show with respect to that-well? 

A I t shows that this well i s draining an area that has 

2,642 b i l l i o n feet of gas reserve, 

Q DC'iS this indic&te that i t is draining 320 acres? 

A No, i t does not, 

Q To wha t tio you attribute the failure of the well to drain 

th« 320 acr-s, as ths other three did? 

A Actually the reserves i n aach case,both made by Mr, Reese 

and by myself, were basad on tha sand condition at the well bore 

i t s e l f . I f you w i l l note on Exhibit 1, the weli bore sand, con

dition at this particular location is the thickest sand anywhere 
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on the 320-acre tract* In other words, we are going from a thick

ness there down in all directionsi consequently, we are using 

the highest point and not, as far as sand thickness is concerned, 

and not using the average sand thickness throughout the 320* That 

is the prime reason that we have a little difference here,and the 

other reason, of course, is the fact that this is one of the wells 

that was produced consistently over a long period of time on inter 

ference test number two; and consequently, probably has a pressure 

slump in around the weil bore that would take an appreciable time 

for the well to build up to its maximum pressure* Even though 

this one doesn't show that it would drain the reserve that has 

been attributed to the 320, 1 think that if we would cut it back 

and go in and contour that thing on a basis of two or three feet 

and then calculate the acre feet of sand under the 320-acre unit, 

that we would be draining it * We are getting a little erroneous 

figure because of the fact that the sand condition in the well bor 

is higher than anywhere on the tract* 

Q You don't feel that the condition in the well bore is 

representative of the entire tract and perhaps suggests that a 

lesser reserve be attributed than those indicated on the plat? 

A Yes, if we look at the other exhibits, we go on that 320 

acre tracts, the three wells we are talking about, you go thicker 

one way and thinner the other, so that the well itself is pretty, 

well, has about the same pay thickness as the 320 acre tract would 

average, but in the case of the 5-B. that is just not true. 
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Q Now as I understand the purport of the exhibits which you 

have been presenting up to now, they tend to indicate that these 

wells can drain 320 acres and are draining 320 acres* Have you 

prepared any exhibits tending to show the extent to which these 

wells can and are doing so effectively? 

A Yes, I have* 

MR. PORTER: At this point we are going to recess the 

hearing until 1:15* 

I would like to announce the oii allowable for Southeast, 

33 barrels; for the Northwest, 49 barrels* 

(Recess*) 

AFTERNOON SESSION 

May 14, 1958 

MR. PORTER: The meeting will come to order, and you may 

proceed with your next exhibit* 

MR. GRENIER: It has occurred to me during the lunch hour 

that i t has not been pointed out of record that Mr* Wiederkehr 

is the same Mr* Wiederkehr who has previously testified in this 

case, and we did not touch on his qualifications* While nobody 

objected to him, would you like that material repeated? 

MR. PORTER: Let the record show that Mr. Wiederkehr1s 

qualifications are acceptable* He is the same Mr* Wiederkehr that 

testified in the prior hearing* 

DIRECT EXAMINATION (Continued) 

Bv MR. GRENIER: 
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(Southern Union's Rehearing Exhibit) 
lios* 14, 15, 16, 17, and 18, market 
for identification,) 

Q Turning to the first of this group of exhibits which have 

just been marked for identification, which would be Exhibit 14, 

which relates to the Southern Union Jicarilla 1-A Well, would you 

explain what the data is that have been placed on this exhibit aad 

what the exhibit indicates? 

A On the bottom of the exhibit in millions of cubic feet is 

shown cumulative production from the particular well. On the left-

hand side shown in MCF per day is the deliverability of the wall. 

Now I would like to go into that. The deliverability here is not 

the State deliverability test which is run, which is a theoretical 

deliverability. This is actually the delivery capacity of the 

well as taken from our chart depth, and it is the average of a 

seven-day or eight-day chart period. Some of our charts run seven 

days and sons eight. It*s the average capacity of the well for a 

given seven or eight day period, delivering into Southern Union 

lines at a pressure of between 525 and 575 pounds* That pressure 

fluctuates a little winter and summer, depending on our load. 

This exhibit tends to show that this particular well has produced 

in excess of 550 million feet of gas; that1 its delivery capacity 

today is relatively close to the delivery capacity that i t had wher 

it was originally placed on the line; and i t was the first, I guess 

the first well connected to Southern Union's system, I t was the 

first well drilled in this Tapacito Field, The black line running 
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up approximately the center of the exhibit, and on this one showing 

835 MMCF, that 835 represents half of a 320-acre or half of a 160-

acre reservei in other words, taking the reserve that was shown 

last month as the reserve for 320 acres, and dividing that in two, 

I get the reserve for 160, Now I have divided that one more time, 

which would be a fourth of the 320, or would be the point at which 

this well should be dead, since i t is producing against one-half 

of the original pressure of the well, 

Q What was that original pressure? 

A The original pressure, the top hole pressures in this 

vicinity were somewhere just barely below 1100 pounds, so that if 

you are producing against a system of 550 pounds, then when half 

of the gas is gone, theoretically the well would die, because i t 

couldn't produce any more; if it weren't draining an area beyond 

160 acres, 

Q What was the basis of this reserve figure, was that your 

data or Mr. Reese's? 

A That was Mr, Reese's data, We're using that data because 

it is the most conservative of the two as far as, is the most 

lenient of the two as far as reserves are concerned. If you use 

my reserve figures, i t would move these curves a little bit to the 

left. What these exhibits tend to show is that even this well — 

Q (Interrupting) Let's just confine ourselves to the one 

we have been talking about, 

A This one actually shows that with better than 550 million 
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feet of production, the well s t i l l has a capacity in excess of 

one million feet of gas a day. 

Q Now, just to clarify exactly what these dots are, whenever 

there was a weekly period at the end of a month, is that right, 

Mr. Wiederkehr, where the well was producing fairly continuously 

throughout that weekly chart period, you would enter that on this 

chart and would match i t up against the cumulative production as 

of the end of that weekly period? 

A That is correct. I was careful not to take a period of 

a week when the well had been shut-in for a month or so in advance 

where I would,consequently would have gotten a higher deliverabili 

Each of these points represent a relatively stable flow that 

included at least two weeks of production. 

Q You mean immediately prior to the week's chart? 

A Right. 

Q Now, turning to Exhibit 15, which relates to the Southern 

Union Jicarilla 4-E Well, what Is indicated there? 

A This particular exhibit shows that even though tha weil 

has produced 630 million feet of gas, and when it produces 678 

million feet of gas i t ought to be dead, i t s t i l l has a capacity o 

a million and a quarter per day and s t i l l against a line pressure 

of approximately 550 pounds. 

Q The compilation of data appearing here is the same 

sources as was the case in 14, is that correct? 

A That is correct. 
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Q Referring to Southern Union Exhibit 16, which relates to 

the Southern Union Jicarilla 5*0 Well, what is indicated there? 

A This indicates that the Jicarilla 5-0 has produced about 

640 million feet of gas, has a capacity now of a million and a 

quarter a day; and if it's only draining 160 acres, i t has to go 

from that point to zero when it produces 200 million feet of gas 

more, indicating that i t is draining appreciably more than 160 

acres, 

Q If the trend were extended of the production to date, it 

would cross the vertical line rather than dipping down to zero 

before reaching i t , is that correct? 

A That is correct. If the trend were projected, i t would 

supposedly be dead at the point i t was s t i l l producing approximate|Ly 

three-quarters of a million a day. 

Q Turning to the Jicarilla 1-E Well, which is here in Exhibi 

17, what is indicated there, Mr. Wiederkehr? 

A This indicates that the Jicarilla 1-E Well has produced 

almost 700 million feet of gas and yet if i t were only draining 

160 acres, i t should have died when i t produced 522 million feet, 

showing that the well had to be draining appreciably more than 

160 acres to have the capacity that i t has, and this tends to show 

that not only are we draining 320, but we are doing i t efficiently 

because if we weren't doing i t efficiently, these lines would be 

approaching at least zero when you have used up all of your 160-

acre reserve. 
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Q If you set i t on the basis of 320 reserve, would i t mean 

a line about twice as far out here? 

A That is correct. None of them look like they are going to 

hit bottom by the time they get to the 320-acre reserve* 

Q How about the Honolulu Jicarilla No, 3, shown on Exhibit 

18, what has been the production history of that well? 

A That well has produced 790 million feet of gas. It has 

a capacity now of in excess of a million and three-quarters per 

day, and i t should have died when i t produced 678 million if it 

were only draining 160 acres. 

Q Mr. Wiederkehr, have all of these Exhibits Nos. 1 through 

18 presented on Rehearing by Southern Union been either prepared 

by you or under your personal supervision? 

A With the exception of the fact that w© used Mr. Reese's 

map, too, as tha originating point for Exhibit 1, the rest of the 

information was prepared by me or under my supervision. 

Q You have just stated, I believe, that in your opinion 

these exhibits and the other exhibits which have been presented 

to date indicate that in the major portion of the Tapacito-PIcturei 

Cliffs Pool, that is to say the 90 percent of the area thereof 

which is in the good part of the field, that one well will 

efficiently and economically drain 320 acres. In your opinion 

would 320-acre spacing comply with the other standards which are 

set forth in Section 65-3-14 of the New Mexico Statutes, and 

particularly Paragraph (b) thereof? Now I appreciate that this 

i 
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is a statement of the standards which are to be applicable to 

proration units, and if there is any objection to the asking of 

this question at this time, why, we wouid defer i t until we get 

to the portion of the case on the other Case 1439, I believe the 

number is, but i t does seem logically to follow the data which 

we have been presenting here. May w© proceed with a question 

of this kind, Mr. Porter? 

MR. PORTER s Proceed. 

A Well, in answer to your question, it appears that very 

definitely a 320-acre spacing pattern would f u l f i l l the require

ments of the law which you quoted, in that we can efficiently and 

economically drain 320 with one-well* It would prevent the 

drilling of unnecessary wells, and we're talking about the possi

bility of a million to two million dollars worth of unnecessary 

wells. It would protect correlative rights, and i t wouid certainl 

help us to avoid the risk of drilling excessive number of wells 

and getting a bunch of dry holes. So I think i t fulfills quite 

well the law as set out, 

Q You are not going to testify as to the aspect of that 

section of the Statute which relates to the prevention of reduced 

recovery which might result from the drilling of too few wells? 

A No, another witness will testify on that, 

Q So your statements relate to the preceding portions of 

this paragraph? 

A That is correct. 
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MR. GRENIER; May the Commission please, that concludes 

our direct case with respect to Case 977. We w i l l have some 

additional testimony from Mr. Wiederkehr with respect to the pro

ration matters, which w i l l be taken up next, I understand, in 

Case 1439. 

Q (By Mr, Grenier) Did you, incidentally, have anything 

further that you wish to state, Mr, Wiederkehr, with respect to 

this aspect of the case? 

A I don't think so. I just would like to point out that 

the exhibits which we have presented on del i v e r a b i l i t y and on 

pressure decline were a l l prepared from information taken from 

our own records, and these are not something that we guessed at; 

they are figures that can be backed up i f anybody so desires to 

look at our production reports. This is conclusive proof to me 

that a well w i l l drain 320 acres and do i t very well. 

Q Do these exhibits produce results consistent with the 

results of the interference tests that were t e s t i f i e d about in 

previous hearings where i t was indicated that those two wells that 

were involved i n those tests would drain an area of at least 783 

acres? 

A Actually, since the data presented here was intended to 

show that the wells would drain e f f i c i e n t l y and economically 320 

acres, we didn't go to the point of saying that we can e f f i c i e n t l y 

and economically drain 780 acres, but I think that the two work 

together,that the f i r s t series of tests indicated that we could 
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drain that large area and this series of information show that 

we can drain at least 320 effectively and economically. We have 

never said we could drain 780 efficiently and economically. We 

said we can drain i t . This tends to prove that we can at least 

drain the 320 and do a good job of i t . 

MR. GRENIER: We ask that our Exhibits 1 through 18 be 

admitted in evidence. 

MR. PORTERt Without objection they will be admitted. 

Anyone have any questions of Mr. Wiederkehr? Mr. Kellahin, 

CROSS EXAMINATION 

By MR. KELLAHIN: 

Q Mr. Wiederkehr, at the outset of your testimony, as I 

understood you to say you had no real substantial quarrel with 

the reserve figures presented by Mr. Reese. 

A I said that in the area of the field where there is micro-

log pay, 

Q You confined i t to that area? 

A Yes. 

Q Now you also said, I believe, that you do not feel that 

you could pull that field down to 100 pounds abandonment pressure? 

A I fael because of your characteristics of the wells and 

because it's a well-known fact that the Pictured Cliffs has water 

lying in a coal stream directly above i t and that past Pictured 

Cliffs fields hava tended to go to water, started making small 

amounts of water as produced, and the fact that some of these well: % 
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are already beginning to indicate water production. By that time 

your velocity of flow through your tubing string Is going to be 

so small that i t won't keep the well bore clean, and the wells 

w i l l be abandoned prior to 100 pounds. 

Q Would you say what abandonment pressure you would anticipate? 

A I would expect i t to be somewhere between two and two 

hundred f i f t y pounds, 

Q On that basis the pool s t i l l has a considerable l i f e l e f t 

in i t ? 

A Yes, i t certainly does. 

Q As a matter of fact, there are other Pictured C l i f f wells 

in which the original pressure was 500 pounds or less? 

A Yes. 

Q You know what the original reservoir pressure was? 

A 479, 480, just a l i t t l e below 500 i f I recall correctly. 

Q In the West Kutz? 

A I was referring to West Kutz, Fulcher Kutz actually had 

a l i t t l e over 600. 

Q Now, referring to your Exhibit No. 1, you made some refe

rence to the Jackson Well No. 2? 

A Yes, sir. 

Q Would you say when that well was drilled? 

A I couldn't t e l l you exactly. I looked at the completion 

card week before last when this exhibit was prepared, and i t was 

drilled, i f I recall correctly, sometime within the past year and 
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a half to two years. 

Q You had some trouble on the completion, did you not? 

A That I don't know. Actually there's no indication on 

the scout report that they did have any trouble. 

Q You don't know that th® casing s p l i t after a l i g h t frac, 

then? 

A No, I do not know i t , I wouldn't be surprised, because 

i f you t r i e d to frac i t over in the tigh t spot, I would be 

surprised i f you didn't because you are going to run into ex

tremely high pressures trying to frac that t i g h t sand. 

Q Did you examine the microlog on that well? 

A Yes, 1 certainly did. 

Q Would you agree that i t showed ten feet of net sand? 

A No, s i r , I would not. 

Q I t shows a zero marker, though? 

A Yes. 

Q You consider microlog in connection with arriving at net 

sand? 

A I consider i f you have no microlog you w i l l not have enoug 

net sand to make a well commercial. I am not saying with no micro 

log you w i l l not get gas. I am saying you won't get commercial 

volumes of gas, you won't pay for a wall, 

Q Are you familiar with the Benson Montin Well in Section 

22, immediately to the south? 

A No, I am not. 
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Q You never examined the log on that well? 

A No, sir. 

Q You don't know whether i t had zero microlog or not? 

A No, sir. 

Q Do you know how i t was completed? 

A No, sir, i t ' s not in the Tapacito Field, so I had no reaso 

io study i t for this hearing. 

Q Actually i t ' s in South Blanco, is i t not? 

A I suspect i t i s , although I don't know what the new field 

boundaries are on the South Blanco. I t is closer to South Blanco 

than Tapacito. 

Q You know whether i t is completed in the Pictured Cli f f s 

formation? 

A I don't even know that, I w i l l agree to that, I would 

agree i t was i f you say so. 

Q You just didn't examine that well? 

A No, I sure didn't. I w i l l be more than happy to, i f you 

have a log,and give you my interpretation of i t . 

Q In regard to your B well in Section 25, 26, 4 West — 

A Yes. 

Q — There was no effort to complete the well in the Picture 

C l i f f s , was there? 

A No, sir. 

Q Did you examine the log on that? 
i 

A Yes, sir, I sure did. 

i 

i 
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Q What sand did that show? 

A I t shows no microlog and no appreciable sand. Actually, 

i f you wanted to look at the samples, you would find that they 

are primarily silt-stone and that there was practically no Pictured 

C l i f f sand, there was no clean Pictured C l i f f sand i n the well bore* 

Q Did you make any test in that formation at all? 

A No, s i r , we tested the 1-B Well very well, which had 

actually a better log and a better sand section and a better lookihg 

sand on samples, and we did i t effectively, so we didn't see there 

was any use in wasting any more money on this one. 

Q Vou have another well, 1-F, in Section 26, 26, 4? 

A Right. 

Q That was completed i n the Mesaverde also? 

A That i s correct. 

Q Did you make any ef f o r t to Complete i n the Pictured C l i f f s 

A No, s i r . 

Q Did you say whether the sands in that well compare with 

the 7-29 in Section 29 which is completed in an eight-foot sand 

section in the Pictured C l i f f s ? 

A I suspect there was a l i t t l e sand there, but the 7-29 

well is not commercial and so I don't see any particular reason 

for us to complete a non-commercial well i f we can help i t . 

Q You say the well is not commercial, and also on your 

exhibit, colored i n blue, you l i s t the wells that you classify as 

non-commercial. What do you characterize as a commercial well? 

54 

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 



55 

A I w i l l say a commercial well i s one that w i l l pay for the 

cost of d r i l l i n g and the cost of operating, l e t a man get his 

money back i n six or seven years. 

Q Could you pin that down to productivity or the delivera

b i l i t y , or some figure of that nature? 

A I t would take a productivity of something — the well cost 

we are talking about here and the operating costs, i t would take 

something i n the v i c i n i t y of six to seven million a month capacity 

I mean actual production. 

Q Do you know that the 7-29 well was completed for 870 MCF? 

A I notice that there is an 870 on this exhibit, yes, 

Q Had an open flow of a mill i o n seventy-eight? 

A Right, 

Q But you say that is not commercial? 

A No. I have said, looking at the I,P., I have not seen 

the capacity of the well; I haven't seen a del i v e r a b i l i t y test 

on i t and I haven't seen any production figures on i t because i t 

is in South Blanco, and we are completely away from Tapacito 

again, but — 

Q (interrupting) We are s t i l l dealing with the Pictured 

C l i f f s formation. 

A Yes, we are dealing with Pictured C l i f f s formation, i t ' s 

a l o t different, but i t ' s s t i l l Pictured C l i f f s . We can go up 

in Colorado and look at Pictured C l i f f , too. 

Q There are actually a number of wells producing i n the Sout 

i 
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-

Blanco on which the microlog shows zero permeability, is that 

correct? 

A I don't know, 

Q You don't know? 

A I told you earlier that I hadn't looked at South Blanco* 

Q You are just not concerned with South Blanco at all? 

A I am concerned with South Blanco where i t affects Southern 

Union Gas Company, and i f you want to move over to 25 North and 

5 West, I can t e l l you about i t , 

Q Mr, Wiederkehr, your testimony throughout this hearing 

has been based upon a conclusion,that where there is zero microlog 

there is no reserves-r-

A No, 

Q — is that correct? 

A 1 didn't say any such thing, 

Q Will you explain what you mean? 

A I said where there is zero microlog in the Tapacito Field 

you would not have a commercial well, 

Q Would you say where there i s zero microlog in the South 

Blanco, which i s a similar sand, that you will not have a coramerci; 

well? 

A In a l l probability that i s true, but you have a l i t t l e 

different conditions in any field. Had I looked at those things, 

I might be able to give you an answer. Right now I can't answer 

about that one, I have made my statement on the basis of Tapsicito 

i l 
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I have made my analysis and I can prove i t , i f you want to talk 

about Tapacito, I w i l l . 

Q I am trying to talk about microlog, regardless of where 

i t might be. 

A All right. 

Q Now, Mr. Wiederkehr, to get i t to the Tapacito Pool, the 

2-B Well in Section 19, 26 North, 3 West, Magnolia, do you know 

what the microlog was on that well? 

A According to Mr. Reese i t was zero. 

Q It's a producing well, is i t not? 

A I called Magnolia's office about that well before I left 

Dallas, and they told me i t was not. I called their reservoir 

engineering section. Now whether i t ' s producing I can't t e l l you, 

but they told me i t was not at the end of the year. 

Q You don't know whether i t ' s on the line or not? 

A I t may have been put on the line since then* The informa

tion was not available that i t was producing* I couldn't find i t 

so I called their office and did not get any information from them 

to show that i t was producing. You'll notice that I didn't show i t 

encased in blue, because I couldn't get any information on i t * If 

I had been able to get any information, I might have been able to 

do something with i t , but I couldn't find any information. 

Q Now referring to your Exhibit No* 2, Mr. Wiederkehr, i t was 

a core analysis, as I recall? 

A Yes, s i r . 
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Q On the l-S Well? 

A Right. 

Q Does that represent total water, total connate water? 

I mean the water saturation? 

A I'm sure i t does* 

Q There was no correction made for connate water and con

tamination for drilling while you're drilling fluids? 

A I doubt if there was on this particular report* Had there 

been, i t normally runs in the range ©f three to four percent, so 

it doesn't matter. 

Q It would tend to increase it? 

A You mean decrease I t . 

Q If you made the adjustment? 

A It would decrease it to some small amount* 

Q Are you familiar with the equipment available to the Core 

Lab in determining the permeability from core analysis? 

A Not specifically what equipment was available. I know 

there's a continuing development to get better equipment, but the 

changes that have been made by Core Lab during that time, I 

couldn't tell you, 

Q They have improved their methods? 

A Oh, yes, they have improved their methods. 

Q The microlog permeability would not as clearly reflect the 

permeability as a core analysis? 

A I think so, because this ls non-measurable. If you had a 
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measurable permeability here, then I would say that you could 

possibly be right, but where you have non-measurable permeability, 

under any circumstances I don't think you are going to increase i t 

enough to make a commercial well out of i t * 

Q Actually gas will move through areas of extremely low 

permeability? 

A Right, at extremely low rates* 

Q Sir? 

A At extremely low rates* 

Q But if you have an area of good permeability or fair 

permeability, the areas of low permeability will tend to feed 

into that area as i t is produced through the well bore, will i t 

not? 

A I think so, I have heard testimony to the contrary, but 

I think i t would* 

Q Referring to your Exhibit 3, on the Jicarilla 1-B Well, 

the core on that well shows good porosity, does i t not? 

A I t shows some pretty good porosity down at the very — oh, 

3544 feet* 

Q Actually, in making the cores you missed approximately 

four feet of pay, didn't you? 

A What was that? 

Q Actually, in making the cores you missed approximately 

four feet of pay, didn't you? 

A In making the core? 
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Q Yes, s i r . 

A No, s i r , we didn't miss any of the core. Actually we 

didn't analyze that particular section, and i f you w i l l note on 

the core graph, that we started analyzing at 3504 and on the 

core graph i t s e l f , i t shows that where the sand started, the ;<p-

section was shaled according to Core Lab report. My exhibit on 

the cross-section was a l i t t l e b i t erroneous because I showed 

where, not where we starter coring, but where the analysis was 

made, 

Q In that analysis you did not analyze approximately ten 

feet, is that correctv 

A I imagine. Actually there was a l i t t l e more than tha'. 

There was four feet up at the top, and then there was twenty fset 

in the center of i t . 

Q Approximately twenty feet i n the center*' 

A Right, 

Q Have you examined a log on that ( 

A Yes, s i r . 

I t shows good permeability in there, does i t not? 

A The log? 

Ci Yes. 

A No, s i r , i t certainly does not, 

Q I t does not? 

A No, s i r . 

Q I t shows good porosity? 
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A I t shows fair porosity, not as good as most of the field, 

but it's a fair porosity, 

Q I t actually shows the best porosity in that entire well, 

does i t not? 

A To be from 3544 to 62, 

Q 35 — 

A That's the best porosity I see. 

Q We have i t from 3522 to 3573, 

A You are talking about trying to read porosity off an 

electric log? 

Q Yes. 

A They haven't found a way to do that yet, 

Q Yes, porosity. 

A You can't do that off an electric log, 

Q That section was not cored? 

A Yes, s i r , i t was cored. I t was just so poor our Geologica 

Department said i t would be a waste of time to analyze i t . The 

entire section was cored, 

Q Mr, Wiederkehr, you use the electric log to pick your sand 

don't you? 

A In conjunction with the other information that is availabl 

Q Assuming you had no other information available, you would 

use the E l e c t r i c log, would you not? 

A Right, 

Q You would use the porosity as shown by electric log in 
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order to pick the sand? 

A No, you wouldn't use the porosity. You would use the 

spontaneous potentiality and sensitivity. 

Q What do they reflect? 

A They reflect the cleanliness of the sand and they also 

reflect the potentiality of there being both porosity and permea

bility; but actually you cannot read either porosity or permeability 

off an electric log. 

Q I understand you can't make a measured reading of i t , but 

i t does indicate i t ? 

A Yes, As a matter of fact, the electric log and the core 

analysis with this porosity was such that we decided to set pipe 

on the well and then i t was a dry hole, anyhow* 

Q I t was shot above that section, though, wasn't it? 

A I t was sand fracked originally and then shot through the 

best part of the sand where you said i t was, according to you i t 

was the best part of the sand, and then -- I don't know whether i t 

was re-fracked or not. 

Q Well, i t was shot from 3522 to 3573? 

A Well, yes, and you said of your electric log that that 

was the best part of the sands, so i t was shot according to you 

in the best part of the sand. 

Q In the area immediately above what I referred to as the 

best part of the sand, it's water saturated, isn't it? 

A According to the core analysis, the water is high throughout 
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the area, 

Q That would have a tendency to k i l l the wel l , then, wouldn'-

i t ? 

A The well didn't make any water off shot* 

Q I t didn't make i t ? 

A I t didn't make water off f rac . I t just didn't make anythii 

Q Now, referring to your Exhibit 4, the 1-G Well, you made 

a core on that wel l , didn't you? 

A On the 1-G? 

Q Yes. 

A Yes, s i r , we cored a lot of that, 

Q You never made any completion attempt in the Pictured 

C l i f f s , did you? 

A No, s i r , 

Q You don't know whether i t would produce or wouldn't product 

A Yes, s i r , 

Q That's your opinion based on the information you have? 

A Let's say th i s , that I supervised the d r i l l i n g of most of 

these wells down here direct ly , that i s , the wells that we own an 

interest in,which i s about ihaIf the f i e l d , and I have a feeling 

that I know more about what w i l l produce and what won't produce 

down there than anybody, because we have produced as many producers 

and as many dry holes. I t is my opinion that i t would not have 

produced. 

Q In regard to your Exhibit 6. the 2-B Well, vou made no 

'9* 

? 
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complttion attempt there? 

A No, sir. 

Q With reference to Exhibit No. 7, your 6-E Well, that was 

completed as a Tocito Wall? 

A Yes, sir. 

Q Again you didn't attempt to complete in the Pictured Cliff 

A I wish I had the record, I don't believe we did. From 

looking at the log now, if wa did we shouldn't have. 1 don't thin 

w# made an attempt to complete in the Pictured Cliff. 

Q In connection with your Exhibit No. R-8, again as I under

stand i t , calculating your reserves, you used only the microlog 

pay, is that right? 

A That is correct. 

Q Are you assuming, then, that you are not going to recover 

any of the gas except that shown in the microlog pay? 

A No, I'm not, but I don't think that I or anyone else knows 

how much gas you are going to get and it's going to be a vary small 

amount. Actually, If you will go one step further on No. 9, I 

re-did that on the basis of my reserves figures, but as far as 8, 

all I did there was to show what would happen if you used only 

microlog pay. 

Q Actually you will produce a considerable amount of gas 

from the entire sand section where there is any porosity at a l l , 

won't you, feeding into your area of microlog pay? 

A No, sir. if vou don't have any porosity yen are not going 

s? 
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to produce any gas at a l l . 

Q Where you have that porosity? 

A Where you have the porosity* 

Q And low order of permeability? 

A You will get a l i t t l e gas out of i t , but i t will be so 

small as to have no effect on your overall reserves of a unit* 

Q Your reservoir pressure is the same, regardless of whether 

you have — 

A (Interrupting) Initia l l y , yes. 

Q — ini t i a l l y . As you produce from the areas of good micro-

log permeability, that would tend to reduce the pressures in there1? 

A Right. You would start getting a l i t t l e of the gas out 

of the hard tight section* How much we are going to get out of 

there is sort of questionable. 

Q In regard to your Exhibit No. 9, that was also based on 

microlog pay, was i t not? 

A Yes, s i r . 

Q I t shows two feet as against the seventeen feet that Mr* 

Reese testified to? 

A Yes, s i r . 

Q Again the same thing would occur, the gas from the areas 

of low permeability would feed into the two feet section of high 

permeability? 

A I hope i t does. If i t does, maybe we'll get our money 

back. 
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Q Now, in regard to your Exhibits 10, 11, 12, and 13, your 

pressure decline curves,would you say how those pressures were 

taken? 

A They were taken with a dead weight. 

Q How long was the shut-in time on them? 

A Oh, I believe about twenty-six days, somewhere in there. 

Q On each well? 

A I t was the same on each well, 

Q I t was the same? 

A Yes. 

Q Now actually a l l of those wells are located in what might 

be referred to as the fairway or the best portion of that pool? 

A No, sir, they are not. 

Q You think that's a poorer section of the pool? 

A No, it's not a poorer, it ' s an intermediate section, betweon 

the best and the worst. 

Q Did you make any such analysis of any other wells in the 

pool? 

A No, I did not, 

Q You are not familiar with the production history of pressures 

on the Florence wells? 

A No, sir, I have no information whatosever on Mr. Florence' s 

wells. I took this particular group of wells because they were 

some of the f i r s t wells that were produced, and consequently had 

the longest production history and the most gas produced and would 
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consequently give you the best pressure decline curve. The more 

production you can get, the better your curve i s . 

Q In regard to your decline curves, is that always a straight 

line on a graph? 

A No, you might get a l i t t l e variation due to, i f you have 

water encroachment you might get a variation there. You'll get 

a l i t t l e variation from other factors, but normally i t approaches 

a straight l i n e . 

Q On a graph? 

A Right, on 2 graph. Actually, to plot B over C against 

cumulative production, i f you have no water encroachment, no o i l 

in the rime, i t ought to come out a straight line. 

Q Mr. Wiederkehr, one more question, please. In connection 

with your Exhibits 10, 11, 12, are you assuming a drainage In a 

radial pattern or along the trend of the formation, or --

A (Interrupting) This would actually assume that you are 

getting probably an e l l i p t i c a l drainage, de f i n i t e l y , to have had 

a pressure decline curve of this sort, you would have to be draining 

toward the edge of the sand. I f you were not, your pressure decline 

curve would have dropped off sharply because then you would be 

leaving a l o t of gas in the 320-acre trac t . With a l l of the wells 

in the v i c i n i t y producing, i f you weren't draining that edge stuff 

you wouldn't get a curve like t h i s , because i f you were draining 

only parallel to the sand bars, as Mr. Reese suggested last time, 

then you would be getting interference between those wells; and 
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your curve would be a whole l o t steeper, show a whole l o t less 

reserve, so this proves that we are draining toward the edge of 

the f i e l d . 

Q Would your interference test show a drop i n pressure along 

that --

A (Interrupting) Yes, i t showed a drop in pressure. 

Q Along the trend of the formation? 

A Right. 

Q You referred to drainage toward the edge of the f i e l d , I 

believe, at one point in your testimony, there were tremendous 

reserves i n that area? 

A I don't know whether that was exactly the wordage, but 

there i s a l o t of reserves i n there, quite a bunch of gas i n there. 

Q Do you place that in your zero microlog? 

A As far as calculating the reserves, I have used up to the 

zero point, 

Q Up to the zero point? 

A Right. 

MR. KELLAHIN: Thank you very much, s i r . 

MR. PORTER: Are there any further questions of this witne« 

MR. UTZ: Yes, I have a question. 

MR. PORTER: Mr. Utz. 

By *©• OTZ: 

Q Mr. Wiederkehr, referring to your Exhibits 14 through 18 — 

A Yes, si r * 

>s? 
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Q I t i s my understanding that the deliverability that you 

used in that, in those exhibits was actually a rate of flow into 

the pipe line? 

A Yes, sir * Mr* Utz, this was, what I did, I took a seven 

or eight day chart period, depending on whether we had seven or 

eight days on the last chart period of the month; took the average 

flow for the seven or eight day period and plotted i t against the 

cumulative production at that time* 

Q In connection with that, I believe that you referred to 

a theoretical deliverability. I would like to clarify that. What 

did you mean by "theoretical deliverability"? 

A Actually, in our normal deliverability, the way we calcu

late i t in the Basin, using your casing pressure, then you have to 

I don*t take allowance for your friction that is developed in your 

tubing string, actually i t ' s not quite a true — Maybe I shouldn't 

have used the word "theoretical", so actually i t is not true that 

we get from the State test* This actually takes a l l the factors* 

I t is actually what was delivered into the pipe line* 

Q Wouldn't the better word be possibly "calculated" delivera 

bility? 

A Right, I ' l l agree to that* 

MR* UTZ: That's a l l I have* 

MR. PORTER: Any further questions? 

MR* GRENIER: I have some redirect* 

MR* HINKLE: I f the Commission please, we, of course, agree 
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with these exhibits that Southern Union has offered in this case 

for the purpose of showing that one weil will effectively and 

economically drain 320 acres or more and have no quarrel, but I 

do not wish to cross examine Mr* Wiederkehr in connection with 

them* However, when Mr* Wiederkehr comes back to the stand in 

connection with the other case which involves the proration formul^ 

we might want to ask him some questions with regard to the impli

cation of these particular exhibits with reference to the proposed 

proration formula* I would like to reserve the right to do so* 

MR* ©QGLEY. That will certainly be permissible* 

MR* PORTER: Does anyone else have a question of the 

witness? 

MR* COOLEY: One question, please. 

MR* PORTER: Mr* Cooley* 

By MR* COOLEY: 

Q In answer to Mr. Kellahin's question concerning the contrif 

bution, i f any, which might be made to the production of a well 

inside the productive limits as defined by microlog porosity — 

do you follow my question? 

A Yes* 

Q What the question refers to in particular is what contri

bution will be made, if any, by the pay outside the zero microlog 

limits. 

A Yes* 

Q I believe in answer to Mr. Kellahin's question you stated 
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that you felt i t would be very small? 

A Yes, Can I explain my answer? 

Q Yes, please do* 

A I say that on the basis of the fact that the wells that 

were either completed or completion attempts were made outside the 

zero permeability line, even though they had a long section of 

sand that had no microlog, they have produced either negligible 

quantities or none, so in the heart of the field, then, where we 

have a pretty good microlog section, but then have some of this 

other stuff, too, there would be no reason to believe the two kick 

in any more than the wells we have information on, 

Q Those were the particular wells to which I was referring* 

tha wells which I believe you have denoted in blue on your Exhibit 

R-l? 

A Yes* 

Q Wouldn't that be the wells that would give you some indi*? -

cation, as to what contribution might be made? 

A Yes, they give you an indication* 

Q What is the range of productivity in the wells that you 

have in blue, which are located outside the microlog limits? 

A From a million a month up to five or six, 1 think, X just 

took an average production over several months period on these 

wells* Most of them don't belong to us, two of them do, and I 

can give you the exact production on those by months. The other 

wells, I just took that information off of the New Mexico Ingineeri 
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Committee Report. 

Q Those would produce up in the range of two and a half, thr< 

or four, or possibly in the extreme upper limit of five would make 

some material contribution to the ultimate productivity of the 

area, would i t not, even though they wouldn*t be commercial to 

drill a well just to that sand alone? 

A Well, new, let's go back one step. If you took these 

wells and transported them to the heart of the field — 

Q Take that sand or put i t In with some good pay? 

A Or take that sand, then, that particular sand would have 

to be trying to buck the pressure created by the good sand, and 

the productivity of the poor sand that you transported over would 

be even less than i t is getting over here. 

Q I thought you stated that the pressures would decline in 

the more porous, more permeable ~-

A (Interrupting) Right, 

Q permeable areas first? 

A Right. 

Q Thus allowing the less productive areas to seep In and 

replace some of the gas produced from the better areas? 

A Take a theoretical well that has no sand at ail , has no 

microlog — it's producing,then any production i t has is coming 

from this area outside the microlog pay. If it's producing into 

a five hundred pound system, then the rate of flow of that well 

is controlled by the pressure in the well bore and the five 
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hundred pound system. How let's take this same well and move this 

same feet of poor pay over in a well that has, say ten feet of 

microlog to go with i t . This area that has a ten feet of microlog 

is going to be producing, too! consequently, i t is going to raise 

your pressure, say adjacent to your well bore at the time of pro

duction and take away from the capacity of the poor stuff to feed 

in. 

Q Certainly at the early stages of the well's life? 

A Until you get down somewhere close to the — 

Q (Interrupting) As the pressure declines and as the 

productive life of the good area declines, then greater contri

bution, increasingly greater contribution will be made by the 

poor areas? 

A That's right. But you can never expect it to be any more 

of what we have along the edge. How actually, since the wells 

along the' edge have such a tremendous thickness of the poor sand, 

as compared to a relatively small amount of that down in the heart, 

your comparison would probably be four to one. In other words, if 

you could make four million a month out of the well over here, If 

you took the same poor sand development in the other one, you will 

probably get a million out of i t , There will be some contribution, 

we don't doubt that. All your exhibits indicate that we will 

drain well over the reserve that 1 have attributed to tha 320, or 

Mr. Reese has attributed to the 320. 

Q Wouldn't It be conceivable that part of the excess that yot 
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attribute to the draining of good acres? 

A A portion of i t could be, but not anywhere near the volume 

we have shown here. I didn't know any way to break i t down, frank 

MR. COOLEY: Thank you. 

MR. KELLAHIN: I would like to ask one more question, if I 

may. 

Bv MR. KELLAHIN: 

Q Just to clarify a point, Mr. Wiederkehr, in connection wit! 

our examination about this microlog pay, as I understood, you said 

that you did not examine i t on any wells outside of the Tocito? 

A Outside of the Tapacito. 

Q I mean Tapacito, excuse me. 

A I don't recall, well, let's put it this way. We have 

drilled several wells ourselves and on those I did. Now, I didn't 

go into the microlog on anybody else's wells outside the Tapacito 

Field. 

Q By that I don't necessarily mean the defined limits of 

the Tapacito. 

A I would say anything I consider to be producing from the 

Tapacito, which is about the limits as the Commission has defined 

them. 

Q Now on the wells shown on Inhibit 1 which lie outside the 

defined limits of the Tapacito, you did examine the microlog on 

tham, did you not, that is,the ones that you show in color? 

A Wa drilled most of those wells ourselves. Yes, I examined 

y. 
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thost* 

Q They are non-productive? 

A Right, 

Q Each one of those in orange? 

A Each ©ne shown in orange are non-productive from the 

Pictured Cliff, and the same holds true with the ones in red circli 

in green. 

Q And those circled in blue are in your opinion non-commerci. 

A Non-commarcial. In other words, when I say non-commercial 

it means they won't pay back the investment in a reasonable period 

of time, 

Q Actually those in blue is non-commercial, are all within 

the defined limits of the Tapacito Pool? 

A I believe so, yes, as far as I can see. 

Q Then i t would be the effect of your testimony you did not 

examine the micrologs on anything except what you consider as dry 

holes or unsuccessful completions outside of the Tapacito Pool? 

A Wall, now, wait a minute. Are you limiting me to the well* 

down in the fairway of the pool? 

Q Ho, sir, I'm talking about outside the pool. In other 

words, I'm talking, primarily, about those wells shown on your 

Exhibit No. 1 and colored in orange. 

A Yes, sir. I examined the microlog on, oh, every well in 

there with the exception of Pacific Northwest well located in the 

Southwest Quarter of Section 7, 26, 4, 
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Q But you did not examine any microlog in the South Blanco? 

A Not for this study. I have seen some, but not for this 

study, and I don't have any specific — 

Q (Interrupting) You did not examine the micrologs on the 

MacMillan well in 28, 25 North, 3 West, and the Benson Montin 

well in 22? 

A No, sir, but 1 examined the one on Jackson's well which 

lies between them and segregates tha two areas, 

lfl. KELLAHINs Thank you. 

MR. PORTERi Mr. Utx, do you have a question? 

MR. UTZ: Yes, I have another clarifying question here. 

Bv MR. UTZ: 

Q Mr. Wiederkehr, referring specifically to your Exhibit No. 

14 — 

A Yes, sir. 

Q — This is a graph showing the cumulative production on 

your Jicarilla 1-A. Is the production and reserves shown there 

from the same source as your Exhibit No. 9? 

A The reserves are the same} the production is not,actually 

this production on this was a month or two later;on Exhibit 9 the 

production was through February, and I had available March's 

production by the time Exhibits 14 and so forth were prepared. 

Q How about the reserves, is the 835 million cubic feet 

reserves 160-acre reserve as shown on 14? 

A Ho, it's on 8. All these are Mr. Reese's exhibits, shown 
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on his Exhibit 3 last time, or repeated again on our Exhibit 8, 

Q Then the reserves you show on 14 are Mr, Reese's, and the 

ones on 9 are your reserves? 

A Right, 

Q Mr, Reese's reserves were slightly larger than yours, were 

they not? 

A In soae cases, and in a case or two I was higher than he 

was, 

Q I can't reconcile the two. Using the reserves on your 

Exhibit 14, what would be a 320-acre reserve, 1,67 million? 

A No, 14, take the 385 and multiply by 4, That would give y< 

the reserve to 100 pounds on 320 acres, 

Q What is the 835, is that 160-acre reserve? 

A That is half of 160-acre reserve, because since we are 

producing at half of the wellhead shut-in pressure, that is the 

point i t would die. In other words, first we take the 320-acre 

reserve and cut i t in half to get to 160, and than if you produce 

that you produce i t all the way down to zero pounds or 100 pounds. 

Since our line pressure is operating at half of the original shut-: 

pressure, I have to take this and re-cut i t in half to find out 

where the well would die. That is all I was trying to show, is thi 

even though it was to die at this point, all of them indicate that 

they were going to be producing and producing at good rates to 

show effective drainage, 

Q I was under the impression you were showing 160-acre reser> 
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A No, sir* 

lfl* UTZ: That's ail X have* 

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

Mr* Grenier, did you have further questions? 

MR* GRINIER: Yes, sir, a little redirect, if we may* 

MR* PORTER: All right* 

REDIRECT EX̂ AMXNAf IC*N 

By MR* GRENIER: 

Q Mr* Wiederkehr, based upon the data indicated on your 

Exhibit 1 and the other exhibits which you have presented hare, 

was there anything which has led you to believe that data as to 

walls in the South Blanco Field ware of importance to the Tapacito 

Field, as pertaining to an interconnected source? 

A No, I don't feel like there is any way that there would be 

a connection between the two fields that would be appreciable, Th< 

pressures in tha two fields are different.', They have been there 

for millions of years and there hasn't been enough migration for 

the pressures to equalize, so during our lifetime there is not goii 

to be interference between the two fields. 

Q In response to one of Mr, Kellahin*s questions, with respe< 

to Exhibit 9, did I understand you to state that gas would drain 

from these low permeability areas into higher permeability areas? 

A Well, I don't know exactly how I stated i t , but we say 

that gas will come out of these low permeable areas as the pressun 

differential is sufficient to let it do so* The volume will be 
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-

insignificant, but there will certainly be some amount of gas, as 

can be shown by the fact that these supposedly dry holes that we 

tried to complete made a littl e gas. They might make 100,000 a 

day and that is not enough to be commercial and would have no 

material effect on the reserves of the field as a whole, 

Q What I'm getting at is, if these wells were producing, the 

wells that are within a good part of the field but along the flank, 

if they were producing from only a good part of the field and not 

at all out in the flank areas toward the area of zero microlog pay, 

would they have performed as they have? 

A No, they wouldn't. The pressure decline and the delivera

bility and everything else would have dropped off much more rapidly 

than it did. 

Q Does that indicate, then, that they must have been draininc 

across lines of equal permeability? 

A It indicates that they had to be draining right on out to 

the edge of the permeable pay, 

Q And not just in a sharply elliptical pattern tilted at the 

same angle as the field? 

A No, sir, They could not be possibly doing that, because 

if that were the case, we would have had so much cross-drainage 

that their pressure would be down to where they wouldn't be pro

ducing. 

Q Referring to your wells in the Exhibits 14 to 18, why were 

those particular wells chosen out of all those in tha field? 

• 
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A 14 through 18? 

Q The ones on the board there now, where you had the productjlon, 

A Because they had the best production history, the most 

cumulative production, and consequently give the most reliable 

curve. 

Q Do you believe that those are representative of the field, 

or are they special cases only? 

A They are representative of what is happening as far as 

deliverability is concerned. They are special cases in that they 

have been producing longer and consequently have produced more gas 

but there are other wells that are just barely on production 

indicating this same trend, but you have to have a production 

history to get a trend that you can follow. We just didn't have 

that on all the wells. 

Q In answer to a question by Mr. Cooley, I believe you 

indicated that in your opinion a well along the flank of the field 

here would be able to drain efficiently a 320-acre tract which was 

partly good sand and partly bad sand. If a well will drain 320 

acres efficiently which is mixed that way, would it tend to drain 

a larger or smaller area in the fairway of the field where it was 

all good microlog pay? 

A Drain better in the center of the field. Of course, you 

can drain a wider area where you have better pay. 

Q So the data presented with respect to the walls along the 

edge would be showing minimum drainage rather than maximum, is tha-
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A That is correct. 

Q Now on these blue wells, some of those are s t i l l on the 

line and producing, is that correct, although they are not commerc 

wells? 

A Yes, a l l of them shown in blue are producing. They are 

not producing at rates that will return to the operator his money 

in a reasonable period of time. 

Q The operator is just bailing himself out and getting back 

as much as he can, is that the idea? 

A That is correct. 

MR. GRENIER: That concludes our redirect. 

MR. PORTER: Any further questions of the witness? He 

may be excused. 

(Witness excused.) 

MR. HINKLE: If the Commission please, we have one witness 

and four exhibits. I f you are going to take a recess, we can put 

the exhibits up and I think perhaps save time, 

MR. PORTER: Let's take five minutes. 

(Recess) 

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

Hinkle. 

JAMES L. HACKNEY 

called as a witness, having been f i r s t duly sworn on oath, testi

fied as follows: 
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DIRECT EXAMINATION 

By MR. HINKLE: 

Q Your name is Jim Hackney? 

A My name is James L. Hackney, si r . 

Q Are you employed by the Mumble Oil and Refining Company? 

A Yes, sir, I ara employed with Humble in Midland, Texas, 

Senior Petroleum Engineer. 

Q Are you a graduate engineer? 

A Yes, s i r . I'm graduated from the Rice Institute in Housto 

Texas, 1947, with a degree of Bachelor of Science in Chemical 

Engineering. 

Q Have you practiced your profession since that time, at a l l 

times? 

A With the Humble Company I have been engaged in gas enginee^ 

ing and petroleum engineering work. 

Q Since 1947? 

A Yes, s i r . 

Q Where have you spent most of your time with the Humble? 

At Midland, or whereabouts? 

A I spent about five years in East Texas in Gasoline Plant 

operations! about a year and a half in South Louisiana in Gas 

Production operations! approximately three years in Houston office 

in our Gas Engineering Section, and have been in Midland for 

approximately one year. 

Q Have you made any particular study with reference to the 
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Tapacito-Pictured C l i f f s Gas Pool i n relation to this case or any 

phase of the issues involved i n this case? 

A Yes, s i r . I have made a study i n regard to the quantitati 

evaluation of the additional gas that might be recoverable on 160-

acre spacing as compared to 320-acre spacing, and a comparison of 

the value of that additional gas that might be recovered as agains 

the cost to d r i l l additional wells required to develop on 160-acre 

spacing; and also have made a study of the shape and form of drain 

patterns which might exist in the pool. 

Q Why did you l i m i t your study to these two phases that you 

have mentioned? 

A I was not at the prior hearing. The record I had to go on 

was the transcript and i t appeared that there was doubt as to the 

quantity of additional gas that might be recovered on 160-acre 

spacing as compared to 320 insofar as ju s t i f y i n g the d r i l l i n g of 

the additional well, and there was testimony entered as to the ide 

of what the shape and form of the drainage patterns might look l i k i 

in the v i c i n i t y of certain wells. 

Q You have read the transcript of the previous hearing i n 

this case and are familiar with the testimony that was given at 

that time? 

A Yes, s i r . 

Q Mr. Hackney, w i l l you refer to the exhibit on the board 

that has been marked Humble's Exhibit No. 1 and explain to the 

Commission what i t is and what i t shows? 
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A Yes, s i r . 

Q Go ahead and proceed. 

A Looking at the right-hand side of the exhibit, there is 

indicated a disk-shaped a f f a i r having certain radius and a certain 

thickness. This is intended to indicate a segment or a sector of 

a reservoir having a constant net pay thickness, and this repre

senting a radius of drainage at any particular pressure existing 

at that point; and the inner circle representing a well bore, the 

bore of a well with this much pay being exposed to the well bore, 

and the well bore radius as indicated by a dimension here. The 

equation of Darcy's law for radial, horizontal gas flow i s a means 

of relating flow of gas into the well bore in a system lik e this 

with various factors existing, such as the radius of the well bore 

the radius of drainage, pressure existing in the well bore, and th< 

pressure existing at this drainage radius and the pay thickness, 

permeability and gas viscosity^ 

What this simply says is that the rate of flow into the 

well bore affecting these constants here is d i r e c t l y proportional 

to the permeability and to gas, the net pay thickness, and a funct 

of the difference in pressure existing at the boundary into the 

well bore. In other words, the difference in pressure and i t ' s 

inversely proportional to the viscosity of the gas or the ease 

at which the gas flows, and is inversely proportional to the 

function of the radius of drainage divided by the well bore radius 

Re-arranging terms here, we can relate this function of th* 
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ratio of the drainage radius to the well bore radius to the 

difference in pressure existing i n the weli bore, as compared to 

the pressure existing at the drainage radius . We can take a 

different system here. For example, say we took a permeability 

of one millidarcy, a net pay thickness of ten feet, and assuming 

that the pressure in the well bore at the economic l i m i t of pro

duction -- or in other words, when the well would be no longer 

profitable to operate, would be a hundred pounds per square inch 

absolute, that would be a hundred squares for the Pw term down 

here; then we could, the gas viscosity taken as .014 centerpoises, 

which is in the range of gas viscosity we should encounter here 

and should not vary significantly from that; again for this Pw t e r 

here, a hundred again, and then that gets us to this rate at which 

we would consider economic. In other words, we have assumed when 

we reach this economic l i m i t we have 100 pounds per square inch 

absolute bottom-hole flowing pressure in the well, and for the 

purposes of our calculations, we assume that at that pressure that 

this flow rate into the well bore was at the rate of 100 standard 

cubic feet per day. In other words, the well was down to where 

i t would only produce 100 standard cubic feet of gas per day at 

a bottom-hole flowing pressure of 100 pounds, i f you could get 

that far. But we assumed that you could get down to that pressure 

Then by knowing what these terms are, we know what this one i s , 

we would have to refer i t back to bottom-hole conditions. That 

leaves us with the pressure at the drainage radius unknown, and 
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this ratio of the radius of drainage to the well, bottom radius 

unknown. Then assuming various pressures existing in this area, 

or say around this circle here, we can calculate what this ratio 

of drainage radius to well bore radius would be for these condition 

we have set up; and in addition to that, after we have calculated 

this r a t i o , we can take into account completion practices to a 

certain extent. 

For example, in the case of a naturally completed well, we 

might assume that we had a well bore radius of six inches, a radius 

of three inches, or a three inch diameter well bore, which would 

be roughly .25 or a quarter of a foot for a well bore radius; and th 

by knowing this ratio and knowing what this was, we could calculate 

how far out this drainage radius was to compare to this pressure 

existing at the drainage radius; and for example, taking into 

account fracturing, we feel that probably the maximum you could 

hope to get, at least under present-day fracturing techniques, woul 

be to increase this well bore radius to an effective well bore radi 

of 100 feet, which then using the 100 foot value, instead of the 

1.25 of a foot we used for the natural completion, we could again 

calculate what the radius of drainage would be under those condi

tions. 

We made a number of calculations; for instance, I indicated 

here that we assumed one millidarcy in ten foot pay thickness. 

We made a series of them for one millidarcy, twenty feet of net 

pay; one millidarcy, t h i r t y feet; then we changed permeability to 
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two-tenths a millidarcy, ten feet of net pay; two-tenths in twenty 

feet; two-tenths in t h i r t y feet; and then in addition we ran some 

additional ones which we used a permeability of ten millidarcies c f i 

varies the pay thickness. In other words, to see what the shape 

of this p r o f i l e was, i f this represents the well bore, then the 

pressure away from the well bore is represented by a curve here, 

and i f this is original pressure, this area up in here would 

represent the amount of gas that was recovered at any particular 

conditions that you set up there. By doing that, we were able to 

quantitatively evaluate the additional recovery that you might 

get at this abandonment condition we have assumed to produce,where 

you could produce 100 standard cubic feet a day at 100 psi bottom-

hole flowing pressure. 

Q Is the equation of Darcy's Law that you have explained thei 

one that has been generally accepted by the petroleum industry and 

petroleum engineers? 

A Yes, s i r , i t i s . 

Q And i t is used extensively for this purpose? 

A Yes, s i r , i t i s . 

Q Is that a l l that you have to explain to the Commission wit 

respect to the equation? 

A Yes, s i r , I believe i t i s . 

Q Will you refer to Humble's Exhibit Ho. 2 and explain to 

the Commission what i t is and what i t shows? 

A This i s a plot --
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Q (Interrupting) You are now referring to Exhibit Mo. 2? 

A Yes, sir. Humble Exhibit 2 is the indicated net value 

of additional gas recoverable under 160-acre spacing as compared 

to 320-acre spacing. This Is based on the application of Darcy's 

Law as explained from Exhibit 1, plus a relating permeability to 

porosity and water saturation from core analysis data and making 

a calculation of recoverable, or making a calculation of gas in 

place per acre foot, as compared with permeability. 

Using the Darcy's equation to calculate the Increase in 

recovery factor that you might get from 160 rather than 320, and 

using this estimate of recoverable gas or gas in place per acre 

foot, we were able to come up with a volume of gas for different 

conditions here that would be or could possibly be recovered by 

160 acre spacing as compared to 320, and assign a value on i t to 

compare with the range of cost to dri l l and complete a well in the 

pool. For instance, this line represents a net, average net 

pay thickness. 

Q Which line are you referring to? 

A The third line from the top, indicated by "H»30 feet, 

i « 100 feet." That line represents a net pay thickness of 30 

feet and an effective well bore diameter of 100 feet, which would 

have been induced by very effactive fracture treatment. The 

indicated range in additional recoverable gas and value of it on 

160 as compared to 320-acre spacing would range from approximately 

$2,000.00 income of where your average permeability was 10 milli-
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darcies, to approximately $9,000.00 where your average permeabil.it' 

was a tenth millidarcy. 

In other words, as your permeability gets worse here, that 

you have a slight tendency tc increase the amount of gas that you 

might recover on 160. 

Q That is based on fixed rate for gas of 10.4? 

A Yes, s i r . That was based on a 12.7 cent price, which I 

believe Gunsite used, less 8 percent royalty and 6 percent severance 

tax. 

In other words, that was a 10.4 cent net price before 

operating cost, which actually you had, this was the amount of 

representative value of the increased recovery you were going to 

get out of that additional well on 160, and this being the range 

of cost to d r i l l and complete an additional well. In other words, 

for this case which might be applicable for the Tapacito Pool, 

that would indicate that under this condition of a tenth m i l l i 

darcy, which I had my doubts that you could make a commercial weil 

out of i t , but i f you could, you would recover an additional 

$9,000.00 worth of gas, but that $9,000.00 wouldn't begin to pay 

out the cost of d r i l l i n g that additional well. 

Q But you would only recover about $9,000,00 of the cost 

of a well which would range from t h i r t y - f i v e to for t y thousand 

dollars? 

A Ye s, s i r . 

Q What are some of the other cases which you have shown ther*! 
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on Exhibit 2? 

A Another cas© is a comparison of the bottom two lines; one 

is the comparison of the pay thickness of 10 feet and r w of 100 

feet, pay thickness of 10 feet in a naturally completed well, whid 

indicates that for the natural completion that the increased value 

of gas that you might recover i s actually less than in the case of 

the fractured well, is the significance of that. The significance 

of the upper line would be assuming that you had a net pay thickne! 

of 100 feet, what would be in a very effectively fractured weil, 

what would be the increased value of recovery for d r i l l i n g on 160 

as compared to 320, and I am not saying, this might represent 

three times the net pay thickness you have at Tapacito, but i f 

you had that, s t i l l you would, the value of the additional gas 

that might be recovered would be only around $16,000.00, which 

would not be enough to pay half the cost of d r i l l i n g the well. 

Q What conclusion, then, do you draw from the Exhibit 2? 

General conclusion* 

A The conclusion that I would draw is that for conditions 

that exist at Tapacito, of estimates given of net pay thicknesses 

and the permeability ranges that could be considered productive 

that exist i n the pool, that you could never recover the cost to 

d r i l l the additional well; in fact, i t might be very small. You 

might not even recover ten percent of i t , or less than that, 

depending on where you are out here, but i t is a function of 

permeability. 

i 
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Q Would this follow that by the drilling of the second 

well or two wells on 320, that i t would be an unnecessary well 

and an economic waste? 

A I believe i t would be an unnecessary well, in that you 

are drilling the additional well in the hopes that you may get 

this additional recovery* It would in my judgment create an 

economic waste, in that you have to spend all this money to drill 

this well, and yet you don't increase your recovery from the pool 

significantly. 

Q Is there anything else concerning Exhibit Ho. 2 which you 

would like to state to the Commission? 

A I believe not, sir, at this time. 

Q Will you refer to Humble's Exhibit No. 3 and explain i t 

to the Commission? 

A This is a nine-section area in the vicinity, part of i t 

being in the Tapacito Pool as covered by this section indicated 

right here. 

Q What exhibit are you referring to right now? 

A I'm referring to Humble Exhibit 3, as this nine-section 

area being taken from this isopachous map of microlog porosity 

that was Gunsite Butte's map No. 2 that has been -- and this is 

actually, I believe it's Southern Union Exhibit here, but i t was 

taken from the Gunsite map. 

Q That's Southern Union Exhibit No. 1, is i t not? 

A Yes, but it was taken from --
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Q (Interrupting) From the Gunsite? 

A From the Gunsite. These contour lines are supposed to 

represent what was shown on the Southern Union Exhibit No. 1. 

Q They are the saae? 

A That is microlog porosity. 

Q They are the same contour? 

A Yes, s i r . 

Q Does this Exhibit No. 3 relate to the second phase of the 

study that you have made? 

A Yes, i t relates to our calculation of what the drainage 

patterns, the shape and form of them, might be. We took as an 

example the Southern Union J i c a r i l l a 2-E, which was located along 

the fairway. I t wasn't in the best or the worst; in other words, 

i t was located in a trend of constant pay thickness in a northwest, 

southeasterly direction. By the application of Darcy's Law, and 

taking into account these variations in net pay thickness coming 

in toward the well from different directions, and assuming a con

stant permeability in a l l this net pay section, but that the pay 

section would vary In thickness according to these contours, this 

was the shape of the drainage area for that well that was calculat* 

by this application, which is in the form, more or less, of a 

tear drop, which is extending out toward the boundary of the field 

or the zero microlog contour. 

Q That assumes a uniform permeability but a difference in pâ  

thicknesses? 

d 
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-

A Yes. 

Q As shown by the contours,in this particular instance? 

A Yes. This shaded area represents the shape of the pressure 

profiles around the well; i n other words, in this particular exampl 

this 950 pounds is existing out here, as compared to 950 here. 

In other words, these are isobaric lines around --

Q How did you make this particular calculation, i n using 

Darcy's Law did you do i t manually or by computer or what? 

A In this particular case, this calculation was done manually 

Our next exhibit i s one where the calculations were made on a 

computer by a more complicated procedure and mathematical formula. 

Q Is there anything else you wish to explain with respect to 

this exhibit? 

A I noticed on Southern Union Exhibit 1, which was further 

Gunsite*s Map No. 2, that the shape of drainage pattern for the 

Southern Union J i c a r i l l a 4-E is shown here as being trending i n 

an elongated shape along the fairway of the f i e l d , whereas this 

calculated p r o f i l e , based on engineering principles and equation 

of f l u i d flow, indicates that i t ' s not particularly trending in 

that direction, but i n this case i t is more of a tear drop which 

is tending to become more circular as you get out further away froa 

the well. 

Q In other words, i t shows that the drainage would not stay 

principally on the fairway but could go toward the flank of the fi€ 

as well as on the top? 

e 
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A Yes. Of course, on this calculation we did not assume 

interference from any other wells. This was just this one well, 

any reservoir of this shape producing at a certain rate, to see 

what these contours should be, but these contours should not be 

affected until you get out to where you were having interference 

from other wells, and to that extent they would modify the contour!* 

beyond that point. 

Q Will you refer to Humble's Exhibit Ho. 4 and explain that 

to the Commission? 

A Humble Exhibit 4 depicts the same thin section area as 

was shown on Humble Exhibit 3. The pressure — 

Q (Interrupting) Are you using the same well? 

A Yes, sir, the Southern Union Jicarilla 2-E well again. 

In this calculation of pressure distribution in the vicinity of 

the well bore, it was assumed that from the contour line on which 

the well was located, on back toward the zero contour line.that 

permeability was varied in the proportion that the pay thickness 

was varying. In other words, taking this net pay map,instead of 

assuming a constant permeability throughout this nat pay section, 

we assumed at least from about this 23 foot contour line where thin 

well appeared, that from there on back to the zero contour line 

that our permeability was varying. In other words, whan we got out 

to zero, the zero foot contour line, the permeability there was 

zero. 

Q Is that more real ist ic of actual conditions, you think, thi in 
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f 

saying, assuming that there is a uniform parmeability? 

A I'm not prepared to answer that, Mr. Hinkle, I don't 

believe I can. I would say th i s , that i t would tend to show what 

the effect would be i f that permeability did vary and we had the 

other case where i t didn't vary. This type calculation was per

formed on a computer. I t was by the use of an unsteady state 

equation for f l u i d flow, which requires a computer solution. You 

can't --

Q (Interrupting) Would i t be possible to do this manually? 

A In my judgment i t wouldn't. 

Q Might take several years to do i t ? 

A I t might take hundreds of years to do i t , Again, these 

pressure contours as we come out away from the well bore tend to 

assume this tear shape and actually when we get out here further, 

they tend to form a more circular shape, but i t indicates that 

actually you are draining a i l the way out to the line of zero net 

pay and zero permeability, in that you are getting effective drain; 

out in there from this well. 

Q Can you state in general terms the conclusions which you 

have drawn now from your study here with respect to drainage? 

A The calculated drainage profiles do not. indicate any 

elongated drainage area from down the fairway trend. In fact, the^ 

indicated that there is an elongation in any direction, i t ' s out 

toward the edge of the pool, and that the shape of the pattern 

calculated is more of a tear shape pattern which extends out towar< 

tge 
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the outer boundary here. 

Q Is there anything else that you would like to state to the 

Commission with respect to this or any of the other exhibits? 

A Well, to summarize, our calculations have indicated that 

in no case here can we calculate that we can recover enough gas 

by d r i l l i n g on 160 as compared to 320 to pay or near pay for the 

cost of d r i l l i n g the additional well, and these drainage, calculat< 

drainage profiles indicate that you are going to get effective 

drainage out toward — 

Q (Interrupting) The flanks of the field? 

A — the flanks of the f i e l d , and i t would be unnecessary 

to d r i l l additional wells in here to, for instance, this spot here, 

to be able to get that effective drainage out there. In fact, 

this well in my judgment would probably more effectively drain 

this area than would another well down here, or putting i t another 

way, that this well would also. 

MR. HINKLE: That's a l l of this witness. 

MR. PORTER: Do you want to offer your exhibits at this 

time? 

MR. HINKLE: Yes, I would lik e to offer Exhibits 1 to 

4 inclusive of Humble i n evidence. 

MR. PORTER: Is there objection to introduction of these 

exhibits? 

Q (By Mr. Hinkle) Were these exhibits prepared by you or 

under your direction? 

id 
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A Yes, they a l l were. 

MR. PORTER: They w i l l be admitted. Anyone have a question 

of Mr. Hackney? 

CROSS EXAMINATION 

By MR. KELLAHIN; 

Q Mr. Hackney, I'm sorry, but I was not here when your 

testimony f i r s t started. Am I correct in saying that your f i e l d 

experience had been confined to Southeast New Mexico, Texas, and 

Louisiana, or have you had experience in the Northwestern part of 

New Mexico? 

A I have not had f i e l d experience. I have done reservoir 

engineering work i n certain areas. 

Q Have you made a similar study of th i s nature in connection 

with any pool other than the Tapacito? 

A No, s i r , I have not. 

Q Are you familiar with the characteristics of the Pictured 

C l i f f sands, generally? 

A In a general fashion, 

Q Can you say that the assumption that the permeability of 

those sands is uniform is a valid assumption? 

A I don't believe I said that. 

Q I know you didn't. I say can you say i t ? 

A Sir? 

Q I know you didn't, can you say i t ? 

A No. 
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Q As a matter of fact, i t is not a heterogeneous or homo

geneous reservoir, i n the sense there is communication throughout, 

in any of the Pictured C l i f f s Pools, is that true? 

A I think that's correct. 

Q As I understood your testimony in connection with Exhibit 

No. 4, i t is based on the assumption that your permeability varies 

in proportion to the pay thickness, is that correct? 

A Yes, s i r . 

Q Is there any basis for such an assumption as that? 

A No, s i r , I mean except to i l l u s t r a t e the effect of the 

variation in permeability. 

Q In other words, i t doesn't take into consideration the 

conditions which may actually exist in the pocl. I t is a hypo

thetical situation, is that right? 

A I t takes into account what is actually happening in the 

pool insofar as, I mean i f this isopachous map of the microlog 

porosity; i n other words, i t ' s taking into account the variations 

in pay thickness. I don't know the variations in permeability 

that may exist in there. We were just attempting to show what 

would happen under different assumptions how the permeability 

varied. 

Q You carried that out to the point of zero permeability. 

What do you mean by "zero permeability*? Do you mean by that the 

point where there is just no permeability? 

A Yes, s i r . 
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Q That wouldn't necessarily be the same thing as zero 

microlog? 

A No, s i r , not necessarily. 

Q In other words, you have zero microlog permeability, you 

s t i l l would possibly have some permeability? 

A I would say that I am not familiar enough with the microlog 

or the interpretation of logs to be able to answer that as a 

qualified witness. 

Q Mr. Hackney, do you know what the lowest range of permea

b i l i t y from which gas is being produced from the Pictured C l i f f s 

formation is? 

A To my knowledge, I know that gas is being produced from 

permeabilities ranging between a tenth and two-tenths of a m i l l i 

darcy. 

Q Actually, in connection with your Exhibit No. 2, you carri< 

that on down to a lower permeability range to within, u n t i l i t 

continued to approach the cost of d r i l l i n g a well? 

A You could. I don't know of any. I mean when you get on 

down there you are getting in high water saturations and you are 

getting on down to where you are not going to be able to produce 

any gas. 

Q Has that been your experience, that you are always getting 

into high water saturations at that point? 

A That is my experience, insofar as I have looked at the 

core analysis and capillary property data in the San Juan, Picturec 
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Cl i f f s . 

Q Do you know that there exists good porosity ranging up to 

12 percent with no measurable permeability and low water saturatioi 

in that pool or in that vicinity? 

A I know that there i s , that the porosities range up to that 

range. I t would be extremely d i f f i c u l t , to my mind, to determine 

what the water saturation was in that. 

Q Based upon the microlog permeability, the pool tends to 

range in a northeast-southwest direction, does i t — I mean north

west-southeast? 

A Yes, sir , according — 

Q (Interrupting) Under those circumstances, wouldn't you 

normally expect the drainage pattern to follow the zones of higher 

permeability as shown by that? 

A I don't believe I quite understand your question. As I 

understood that, that was a map of effective net pay or microlog 

pay, and I don't have any reason, as I said a while ago, to know 

what the variations in permeability might be. 

Q In connection with your Exhibit No. 1, could you t e l l us 

what that sub Bb* is on that circular diagram? 

A That sub "d"? 

Q Yes. 

A That is the pressure existing at any drainage radius,r^. 

Q What figure did you assume, then, in connection with your 

chart on Exhibit No. 2 for that factor? 
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A For P&? 

Q Yes. 

A That was related to r^; i n other words, out to 160, equiva

lent to 160 drainage area and out to 320 drainage area, and that 

P̂  f e l l wherever i t could to contour drainage radius at your 

economic l i m i t of production. 

Q Was a l l your calculations based on the assumption of radial 

drainage? 

A Yes, s i r . I might add, Mr. Kellahin, i f I may, and explain 

your question as to radial drainage, that I hava some references 

in the literature which indicate that the pressure pro f i l e for 

radial drainage is not significantly different from that for a 

square drainage pattern. 

Q How about for an e l l i p t i c a l drainage pattern which would 

follow the trend of the field? I t would s t i l l be the same? 

A I don't believe I follow that e l l i p t i c a l drainage pattern. 

Q Well, for example, Mr. Hackney, i f you have a well immed

iately adjacent to i t , say to the west, there's an area of low 

permeability and trending toward the north i t ' s an area of high 

permeability, and then you have quite a different situation, don't 

you? 

A I f I understand your question, you are saying that i f 

toward this direction that the permeability gets poorer --

Q Yes. 

A — and in this direction the permeability gets better? 
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Q You can take any direction, 

A Well, I assume that you would have some difference there. 

We made these profiles assuming constant permeability from here ou 

and then decreasing permeability here out to the boundary of the 

microlog porosity and did not significantly affect the shape of 

this pattern. 

Q In connection with this particular pool, can you assume 

radial drainage, Mr. Hackney, as a basis for your calculations? 

A I assumed radial drainage but as I said, I have references 

in the literat u r e that indicate that radial drainage is not sig

n i f i c a n t l y different from drainage on a square pattern which would 

follow. 

Q Well, actually, your microlog net pay map tends to disprove 

radial drainage, would i t not? 

A I don't — I mean i t tends to, i f anything, to prove, I 

mean, your drainage i s not elongated i n the northwest-southeast 

direction, and that your drainage w i l l be affected out toward the 

boundary conditions. 

MR. KELLAHIN: That's a l l I have. Thank you. 

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

Mr. Cooley. 

By MR. COOLEY: 

Q Mr. Hackney, referring to Exhibit 2 — 

A Yes. 

Q -- which shows the additional amounts of gas that would be 
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recovered on 160-acre spacing as compared to 320-acre spacing undej 

a given set of circumstances, can you pick from this chart what 

you, after your studies in this pool, would estimate the average 

amount of additional recovery that may be expected from an average 

well d r i l l e d on 160-acre pattern,in the Tapacito Pool? 

A I can. You mean my estimate would be based on this 30-foo-

net pay thickness and the effective well bore radius of 100 feet 

which would represent your, the maximum that I consider you can 

get by an effective fracture job, and in that case at a tenth of 

a millidarcy, the additional gas to be recovered would be about 

90 million feet to this economic l i m i t . 

Q And,90 million cubic feet of gas --

A Yes, s i r . 

Q At an approximate value of $9,000.00? 

A Slightly over that at the 10.4. 

Q Do you think that's an unreasonable figure to use in con

nection with estimating additional recovery? 

A I believe that's too high. 

Q Where would you pick i t ? Assume that you feel that the 

permeability is too low at the one-tenth — 

A For the pool average, I think i t ' s too low. 

Q I would assume that to be true. Where would you back i t 

off to, to reach an average permeability which would reach a more 

reasonable ultimate recovery figure? 

A Well, in the case of this Southern Union J i c a r i l l a No. 2-E, 

• 
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the core date indicated that the average permeability in that weii 

was around five millidarcies, which i f you came back, followed thai 

30*foot line back to fiva would indicate a value of additional gas 

to be recovered of i2S§0.00 or that would roughly be, say 25 milli« 

Q Would you say that five was an average permeability in the 

pool, or a little better or a little worse — where would you peg 

it? 

A It would depend there. I mean this indicates a range that, 

in other words, for this 30-foot case that you had ten millidarcy 

permeability, your increase would be from 19 million feet and 

would increase at a tenth, to where the permeability was a tenth 

of a millidarcy, to 90 million feet, the range being as shown, as 

indicated here from 19 million to approximately 90 million, and 

i t would be somewhere in between there. The curve is fairly flat 

froa, say one to ten millidarcies, you could take an average In 

there which would be from --

Q (Interrupting) Let's say around $5,000.00 there, that 

would ba a rather conservative figure, wouldn't it? 

A s * 

Q How much additional wells would have to ba drilled within 

the area that shows microlog pay on R-l to develop that area on 

160-acre spacing? 

A In what area, sir? 

Q The area which shows microlog development on Exhibit R-l, 

the map on tha right. 

n. 
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A I have not counted the®. I understand there are approx* 

imately 46 walls in the pool. 

Q It could take about 46 more, couldn't it? 

A It could take 40 to 50 more. 

Q Assuming an average of $5,000,00 per well and multiplied, 

let's take that to cubic feet of gas at the average 5,000 figure, 

50 million cubic feet of additional gas recovered from 160-acre 

well, multiplied by 46. Would you calculate that out for me, 

please? 

A It looks like about two billion three hundred thousand if 

I have my decimal point right. 

Q Then you think that i t would be reasonable to assume that 

160-acre development of that area would result in approximately 

two billion three million cubic feet of gas in the Tapacito Pool? 

A I think that that would be an optimistic estimate. 

Q I thought we had agreed on what we thought was a pretty 

reasonable average before we started. 

A That's tied into a lot of factors, Mr. Cooley, as to --

in other words, what the relative production rates of your wells 

are and if that well will be permitted to drain its assigned 

acreage or some other well is going to drain i t . I can't predict. 

Q You think i t would be at least within the distinct realm 

of possibility that that much gas will be recovered on 160-acre 

spacing, don't you? 

A It would be within the realm of possibility, yes, sir. 
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Q Are you prepared to t e s t i f y as to whether i t i s economical 

to develop on 160-acre spacing in the Tapacito-Pictured C l i f f s 

Gas Pool? 

A In what — 

Q This is somewhat a rehash of testimony on previous hearing, 

i f i t w i l l be conceded by Mr. Grenier that his witness t e s t i f i e d 

at that time that they did not question the fact that the Tapacito 

could be economically developed on 160-acre spacing. 

ME. GRENIER: I believe the testimony at that t i .m was we 

didn't question that there was enough p r o f i t in 320-acre tract to 

support the cost of d r i l l i n g two wells. We were saying, we nsvar 

have indicated that we thought there was sufficient additional gas 

to be recovered by the d r i l l i n g of a second well on a tract to 

j u s t i f y the d r i l l i n g of the second well. I don't know which one 

you are referring to. Those are the two points. 

MR. COOLEY: I t is .admitted that i t , i s economical to 

d r i l l by Southern Union. 

MR. GRENIER: You could pay out on that basis, this testjmc 

is going to the extra gas that would be recovered by the second 

well, 

Q (By Mr. Cooley) Then assuming i t is economical to d r i l l 

on 160-acre spacing, the Tapacito-Pictured C l i f f s Gas Pool could 

be economically developed on 160 rather than 320, thereby recover: i 

some additional three b i l l i o n cubic feet of gas? 

A I don't consider i t economical to make an additional two 

ny 
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million dollar invtstrntnt to gat it. 

We're interested in ultimate recovery within economic 

limits. What would be the most economical operation, probably the 

most economical operation for one well would be to drill i t in 

the middle of the pool and it would pay out more than any other 

type of development. 

Q Can you tell me how the permeability in the Tapacito-

Pictured Cliffs compares with the permeabilities that you have 

observed in Southeast New Mexico and West Texas? 

A Well, that's kind of a — 

Q I understand that's a very general comparison. Isn't it 

true that generally speaking the permeabilities in the Northwester! 

New Mexico are considerably lower than they are in Southeast New 

Mexico and West Texas? 

A As a general rulei however, in the Tapacito Pool, I believt 

that they are considerably better than they are in the other 

Pictured Cliffs Pools that I'm familiar with, anyway. 

Q How do the better Tapacito permeabilities compare with 

Southeast New Mexico and West Texas? 

A Well, they may be lower in some pools and higher in others, 

MR. COOLEY: That's all the questions I have. 

MR. PORTER: Mr. Utz. 

Bv MR. UTZ: 

Q Mr. Hackney, referring to your Exhibit R-2, the r w which 

you have used there that equals 100 feet, did you assume a hundred 

i 
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fett du« to sand fracking? 

A Yes, sir. I assumed that as a maximum that might be 

obtained by sand fracking. 

Q Did you assume an increased well bore radius from any othej 

type of stimulation? 

A Well, you could, that could be from any type stimulation 

treatment that effectively increased your well bore radius. 

Q Would you say that that exhibit showed that sand fracking 

causes an increased gas recovery? 

A Yes, it does, and that's what migrations indicate. That 

is, at least i t does in low permeability ranges and as you get on 

up into higher permeability ranges, the effect of fracturing 

becomes less and less. 

Q The higher permeability range increased recovery due to 

sand frac? 

A Yes. 

Q Referring to your Exhibit 4, R-4 now, the elliptical con

tours around the Well 2-E, are those pressure contours? 

A Yes, sir, 

Q Do you know what the value of those contours are? 

A No, sir, I do not. They do represent lines of constant 

pressure. 

Q But you have no record, to your knowledge, of what they are 

A 1 have some numbers here which are not, do not represent 

what the actual pressures are there, that are relative numbers. 

? 

DEARNLEY - MEIER a ASSOCIATES 
GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW MEXICO 
Phone CHopel 3-6691 



109 

Q f t l ! , let's refer to your Exhibit R-3, ths elliptical 

contours around that well ara pressure contours, are they? 

A Yes, sir. 

Q The outside contour is 950 pounds, is that correct? 

A Yes, sir. 

Q And the inside contour is 300 pounds? 

A That was the inside contour closest to the well shown. 

Q Would that indicate that abandonment of a well 2-E there 

would be 150 pound pressure at the outside contour, left in the 

reservoir? 

A This rate on this, Mr. Utz, for this calculation, was not 

the economic limit. This assumed a rate of a million and a half 

feet a day at 600 pound bottom-hole flowing pressure, assuming an 

average permeability of five millidarcies for this net pay section 

and that left the well here and the permeability was constant, 

but the pay sections vary as indicated on this microlog map. That 

does not represent what would be left in place at abandonment. 

Q Would that be an indication that there would be a higher 

pressure left in the reservoir, say 1320 feet from the well bore? 

A Well, these pressure contours are increasing as you go out, 

of course, they are tending to flatten off, in other words, as you 

get further away from the well bore, they tend to flatten, being 

steeper as you come into the well bore. 

Q Based on the study that you have made, what would be your 

opinion as to, well, let's cite a hypothetical case. We have heard 
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testimony that abandonment pressure of around 200 to 250 pounds 

would bs agreeable. 1 assume you meant reservoir pressure. At 

250 pounds well bore reservoir pressure, would the pressure all 

over the entire 160 or 320 acres be 250 pounds, or more? 

A No, sir, i t would not. 

Q That's the point I want to find out. I t would be more? 

A I t would be slightly higher for the 320 than i t would be 

for the 160, and that would represent the increase in recovery you 

could get by drilling to 160, as compared to 320, Mr. Utz, I 

have some additional graphs and so on here that I could either 

present now or give to you later, which indicate in more detail — 

Q (Interrupting) 0© you have any opinion as to what the 

pressure increase from the well bore to, say 1320 foot radius 

would be? I'd be glad to have that — if you don't have i t 

A I have i t for different conditions. Of course, the tighter 

the formation is, the steeper this curve is, and the more differenc 

you have in pressure between the pressure at abandonment at 160 

and 320, and the pressure in the well bore,where you get up to 

high permeabilities, this curve is almost flat. In other words, 

you have a vary high recovery factor. 

O What would cause that pressure to remain out away from 

the wall bore? Would i t be resistant to permeability? 

A Well, in other words, to get a certain flow rate you have 

to, according to this equation, fluid flow, you have to have a 

certain c-ressure aradient existing a& you get closer and closer to 

e 
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the well bore. Say you had another well out here that was draining 

this roan, say this represented the boundary of a 320 and his curve 

might look something like this, coming back, but this — then at 

the time that this well reached the economic limit, s t i l l the 

pressure gradient away from the well bore would follow this curve, 

at least until you got out to some boundary, or where you had 

interference, and on these low permeability wells, i f they were 

offset by higher permeability, really the estimate of increased 

recovery from that well might be too high if this well were tending 

to drain, drain gas from that acreage. 

Q It's your testimony then that the reservoir pressure would 

not tend to equalize abandonment pressure or would not equalize? 

A They would tend to equalize} in other words, after a well 

was abandoned then of course this pressure sink would tend to f i l l 

in with time; and if you opened the well up again, you might be 

able to produce a quantity of gas out of i t until you got down to 

that rate again, and then let this sink f i l l in again. I mean 

if you took an infinite time period, you could drain all the gas 

out. 

Q Then whether or not i t will equalize is a matter of time? 

A Yes. 

MR. UTZi That's all I have. 

MR. PORTERs Mr. Nutter. 

Bv MR. NUTTER: 

Q Mr. Hackney, does fracking extend out from the well bore in 
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a radial pattern? 

A Hot necessarily. I mean in theory, i t should, if you had 

uniform conditions in all directions. 

Q If the fracking did not extend out in a radial fashion, 

would that affect your calculations of using r w of a hundred feet 

as you have? 

A I t could to some extent* That r w was used as a means of 

calculating what an effective well bore radius might be, and if 

the frac pattern was in a, going out in one direction, why I mean 

it could have some effect, yes, sir. 

Q Well, would the effect of radius of the well be greater 

or less i f one narrow frac extended out three or four hundred 

feet instead of uniform frac extending out 100 faet? 

A In my judgment i t would be less if one, the effectiveness 

would be less if you had one narrow band exttn&ng out 400 rather 

than — 

Q (Interrupting) Haven't some studies indicated that is the 

way a lot of these fracs do occur? 

A I*m not familiar with that, sir. 

Q Mr. Hackney, now on your Exhibits 3 and 4, or at least on 

3, you said that you had assumed a certain bottom-hole flowing 

pressure and then calculated the isobaric contours from that point 

out? 

A Yes, sir. 

Q Is Exhibit 4 prepared ln the same fashion? 
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A Yes, sir, i t is. 

Q Maybe the contours on that one are labeled, but there is 

no label on this exhibit that I have. 

A As this Information came out of the computer, these 

pressures did not have an absolute value to them. They just indi

cate where these lines of constant pressure are. 

Q They are just relative to each other, then? 

A Yes. 

Q Well, what would be an abandonment pressure or abandonment 

flowing pressure in the bottom of the hola in a well such as here 

on Exhibit No. 4? 

A This was not intended to show the gradient at abandonment. 

It was intended to show the gradient at a particular flow rate of 

a million and a half a day. 

Q So there would be ro way of telling what the pressure would 

be out some distance from the well at abandonment pressure, then, 

from this exhibit? 

A Not from this exhibit. 

Q How were these Exhibits 3 and 4 prepared, was a grid 

laid out and calculations made on various points on the grid? 

A In the case of Exhibit 4, a grid was laid out and the 

computer made a solution for each grid point, 

Q Then you connected the solutions by contouring? 

A Yes. In other words, there was just a bunch of numbers 

up here and you had to draw your isobars on here. 

113 

D E A R N L E Y - M E I E R 8c 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 CHapel 3-6691 



114 

MR. NUTTHU Think you. That's a l l . 

MH. PORTER: Anyone else have a question? 

MR. HINKLE: I have one on redirect. 

REDIRECT EXAMINATION 

Bv MR. HINKLE: 

Q Mr. Hackney, referring back to some of Mr. Cooley% hypo* 

thetical questions here in regard to the gas which might not be 

recovered by the drilling of additional wells, I believe that 

you assumed that i t would be necessary to drill 42 additional 

wells in order to drill it up on 160-acre spacing. Now what would 

be, in your opinion, the cost of those 42 additional wells? 

MR. GRENIER: I t was 46, was i t not? 

MR. COOLEY: I think I calculated on 46. 

A That would be somewhere around a million seven hundred 

some thousand dollars, plus the cost of tha pipe line connections 

to connect the wells, which hasn't been considered. 

Q Assuming, that you drilled the additional wells at that 

cost and they reached the point of abandonment at, say 100 pound 

pressure or 200 or 250 pounds pressure, which has been testified 

to here, that would indicate there's s t i l l going to be some gas 

left in the ground, doesn't it? 

A Yes, sir, which you won't be able to get out. 

Q Even lf you drilled i t up on 160-acre spacing, you would 

have to deduct the gas which is left in the ground at the abandon

ment pressure from the quantity which Mr. Cooley has questioned 
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you concerning, would you not? 

A Well, in discussing with Mr, Cooley, this in our judgment 

would represent the maximum that you could get out. In other 

words, it assumes this 100 pound per square inch abandonment flowii 

pressure at the well, which I don't know lf you can get or not; 

if the well makes any considerable amount of water I would doubt 

that you could draw it down to that pressure. 

Q There would then be a considerable economic loss, anyway, 

in your opinion, if you did drill the 42 additional wells? 

A Well, I don't see how there could help but be, but in 

other words, this tremendous investment is going to be made to 

recover an insignificant quantity of gas. Natural resources of 

steel, for instance, are going into that well as casing, and I 

mean 

Q (Interrupting) In other words, it would be a dissipation 

of other resources such as steel, in order to recover a relatively 

small amount of natural gas? 

A Yes, sir. 

MR. HINKLE: That's al l , 

Bv MR. GRENIER: 

Q Mr. Hackney, you came up with this figure of two million 

three hundred thousand mcf extra recoverable, assuming this additi 

well were drilled on the 320-acre tract, I think that's right, 

with Mr. Cooley. That would represent an extra value for the fiel 

as a whole of some two hundred thirty thousand dollars, takinq 

snai 
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your approximately ten cent figure, is that right? 

A Yes. 

Q And you would thus be getting two hundred t h i r t y thousand 

dollars of additional gas out of the ground by means of an expen

diture of, what was i t , a million seven hundred? 

A A million seven to eight hundred thousand. 

Q Plus the cost of the pipe lines? 

A Not including the pipe lines. 

Q Would you consider any venture, even i f i t were guaranteed, 

not just speculative, that was guaranteed to get you back two 

hundred t h i r t y thousand dollars for every seventeen hundred that 

you put i n an economic venture? 

A I wouldn't, s i r . 

Q And in this case, are you guaranteed when you d r i l l a gas 

well that you are going to get that much back? 

A No, s i r . 

Q Would you say, then, that the d r i l l i n g of these additional 

wells was economically justifiable? 

A Did you say was or was not? 

Q Well, you state which you think i t i s , please. 

A I was trying to find out how you stated the question. 

Q I think I said, do you think i t was economically j u s t i f i a b l 

You can give a direct statement. 

A In my judgment, the d r i l l i n g of the additional wells 

would not be economically j u s t i f i a b l e on the basis of additional 

DEARNLEY - MEIER & ASSOCIATES 
GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW MEXICO 
Phone CHopel 3-6691 



1X7 

gas, even an optomistic estimate on what could be recovered on 

the d r i l l i n g of additional wells. 

MR. PORTER: Anyone else have a question? The witness — 

MR. COOLEY: (Interrupting) I have one more question. 

RECROSS EXAMINATION 

BY MR. COOLEY: 

Q How long would i t take to pay out a well on 160 acres? 

A How long? 

Q Yes, s i r . 

A I t depends, i t would dsp»nd on the rate at which the well 

would produce, and i f you had proration, what type allocation 

formula you had. 

Q Evidently some calculations have been made i n that record 

because i t is assumed by a l l present here that 160-acre spacing 

would be economicalj in other words, that i t would be paid out 

in reasonable time. I f you are not prepared to t e s t i f y — 

A (Interrupting) I have t e s t i f i e d that I did not think i t 

would be economical, s i r , except i f you are going to define 

economics as the gas under that t r a c t , I mean being able to pay 

out the cost of the well, 

Q That's precisely what I was referring to. 

A Wellj I mean I can, I don't see that that is a yardstick 

to go by. 

Q I didn't ask you whether you thought i t was a yardstick. 

I asked you how long you thought i t would take to pay i t out, pro-
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A I can't say that the well would pay out. 

Q Then you do not believe that the recoverable reserves on 

160-acre tract in the Tapacito w i l l pay for the d r i l l i n g of a well 

to that pool? 

A I don't believe that the additional gas would pay — 

Q We are not talking In terms of additional gas. I am t a l k i r g 

i n terms of how much recoverable gas in place in the 160-acre tract 

in the Tapacito. W i l l that gas that i s in place there pay for a 

well? We have assumed a l l through my previous questioning, have 

you, that i t would? 

A Yes, s i r . As far as I know,in some cases 80 or 40 acre 

there might be enough gas under 80 or 40 acres to pay for the 

d r i l l i n g of additional — 

Q You do not have any knowledge of how long i t would take 

to pay out? 

A I don't know what, I mean i t depends on the rate at which 

the well can be produced. 

Q Assuming that they are produced at capacity --

A At capacity? 

Q Yes. 

A I can't make an estimate as to that that I think would be 

reasonable, because I don't know the conditions. 

Q Do you know ths capacity of the wells i n this pool? 

A Well, they have bean tasted that some of them have a m i l l l c n 

and a half to around a million average producing rates into the 
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pipe l i n e , based on the days they have been produced. 

Q I f they produced at capacity, how long would i t take them 

to pay out? 

A I t would take, i f you had a well that could produce at 

a mill i o n , say a million feet a day, that would produce at that 

rate u n t i l , at a constant rate that would be roughly a hundred 

dollars a day or t h i r t y thousand dollars a year, should pay out 

maybe in a year or year and a half on that basis. 

Q Do you consider a well that pays out in a year or year 

and a half an economic venture? Just answer yes or no. 

A I don't agree with your definition of how a well is paying 

out, though. 

Q This i s a completely hypothetical question. Do you consid< 

that a well that pays out in a year and a half is an economic 

venture? 

A 1 don't know i f I am going to get that m i l l i o n . I might 

get 100 mcf a day, which would never pay out. 

Q Either answer my question or t e l l me you have no opinion. 

A I have no opinion, s i r . 

MR. PORTER: Anyone else have a question? 

MR. HINKLE: Let me ask one more question, in view of 

Mr. Cooley*s question here. 

REDIRECT EXAMINATION 

Bv MR. HINKLE: 

Q Taking the f i e l d as a whole, do vou believe that i t can be 

i r 
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economically developed by drilling one well to each 160-acre 

subdivision? 

A Let me put i t this way, Mr. Hinkle, since the pool is 

already developed on 320 and a certain amount of gas can be 

recovered from those wells that are drilled on 320, I do not 

believe that the investment required to d r i l l the additional wells 

to d r i l l on 160-acre spacing can be justified by the additional 

gas that can be recovered. 

Q Or ever recovered? 

A Yes. 

By MR. GRENIER: 

Q Would the drilling of these additional 46 wells cause, in 

your opinion, an economic loss to the operators? That is to say, 

is more money being invested here than is necessary adequately to 

develop this field? 

A In my judgment, yes, si r . 

Q So that these would be unnecessary wells, these extra 

46, in your opinion, is that correct? 

A In my opinion they would be. 

MR. GRENIER: Thank you. 

MR. HINKLE: That's a l l . 

MR. PORTER: The witness may be excused. 

(Recess.) 
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BOTE I». 

©ailed aa a witness, having been f i r s t duly swoni on oath, test i

fied as follow st 

IXAMBAfJOM 

BT MR. GrREHIER! 

Q Please state your name for the record. 

A David I«. NIcol, J r . 

Q By whom are you employed and in what capaoity? 

A Southern Union Oaa Coapaxry. Ezaployed aa an engineer, 

working on special projects. 

Q Ara you a graduate engineer, Mr. Hicol? 

A Yea, a ir . t waa graduated froa Carnegie Institute of 

Teehnology with a Bachelor of Science dagree In chemical engineer

ing, and from the University of Michigan in 19̂ 0 with a Ma star of 

Scisnee in oii»mi©&l engineering, 

Q By when have you bean employed sine* you graduated from 

engineering? 

A Following my graduation from tke tJniTersity of Michigan, 

I was employed by tha Institute of Oaa Technology in Chicago. 

Since 1952 I have bean eaployed by Southern Union @as Coapany. 

Q Vhat generally nas the scope of your work witli the Inst i 

tute of Oas Technology? 

A WeU, in that posit ion I nas supervisor of tha several 

development laboratories for calculation of distribution flows 

and for design of appliances* 
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Q It was largely matiiematlcal calculation work, Is that 

correct, theoretical calculations? 

A It included a number of theoretical calculationa basad 

oh fitting experimental data in theoretical aaohanisma. 

Q Mhat has been your work with Southern Anion 0as Coaarpany? 

A For the f i r s t four years X was attached to the engineerir 

department, and in that connection I hare made aeraral studies of 

pipeline design* fathering ay stern design, a l l ef whleh required 

forecasting ef estimated r© car re a, recoverable rates end otfrer 

chamical studies to determine the best way to supply the gas to 

our Tarions towns. 

Q Bid that work also involve you ln what might be referred 

to generally as theoretical math erratic 3? 

A Sot to any great degree. There i s a certain amount of 

mathematics involved in any engineering work. Thm use of various 

equations whleh ara used in engineering require a knowledge of th< 

theoretical background of those equations, 

Q How, in connection with the present proceeding, hate you 

made any studies on either a specific or theoretical basis to de* 

tannine what i&a relative unrecoverable reserve* would be at 

abandonment of a well on a 160-aor© as contrasted to 320-aero 

spacing? 

A I was requested by Mr. Widerkehr to Investigate soae of 

the methods proposed by Musks* in his books on "Homogenous Liquid 

Fluid Flows" and from those particular books are derived tsheoriei 

6 
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and tha equations whioh have been called the Darcy equations and 

several other equations which will directly give you the pressure 

distribution throughout a reservoir for radial conditions assuming 

you have constant permeability and constant thickness. 

Q Now, you said liquid flow. Would that also be applicabli 

to flow of gas suoh as natural gas? 

A I meant t© say fluids. Fluids are eomstdered to be botta 

liquid and gases, 

Q So those equations would be applicable to the flow of 

gs.se s? 

A These are in particular applicable to pises, 

q How, describe for us briefly, i f you ©an, the nature ef 

these studies which you have made, and the results whleh you ob

tained therefrom, indiasting also for us, i f you wil l , the extent 

to whleh, i f at a l l , they collaborate the testimony whleh has 

just been given by &*« Hackney as to the extent of reserves whiel 

might be left ln plaoe by 320 as contrasted to 160-acre spacing? 

A Well, the distribution of pressure throû paout a reservoli 

going fran the well bore out toward the radius ef drainage oould 

be approximated as a number of conoentric circlee and &ie reservei 

in the reservoir at any given time could be cosaputsd by taking th< 

pressure at any given eoneentrie eircle and multiplying that by 

the area of that sum, the average reservoir pressure there, so 

that by taking the circle one foot out from the well bore you can 

determine the average pressure multiplied by that area and subse-

I 
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quently taking the area from between one foot out and two foot froi 

the well bore and calculating tbe area, Tou sum this up and arriv< 

at the total gaa lef t in the reservoir when the well i s flowing in 

a steady state, 

Q ffow, what does that mean when a well i s '"Flowing i n a 

steady state,* Hr, Hieol? 

A Well, in these wells In which we have a rather high degre< 

of permeability, or rather low permeability. I t takes a certain 

amount of time for the well to stabilise at a constant flow rate, 

and i t i s presumed that after some lengthy time, i t w i l l arrive at 

that steady state where you wi l l have no further decline on the 

flow, except for the decrease in the total reservoir pressure. 

Q Shis, then, i s assuming that the well has effectively got 

out and i s pulling against the f u l l circle of I ts drainage as lim

ited by the presence of other wells around i t , i s that correct? 

A fhis assumes that. Any pattern which i s on a rectangle 

can or demands that sooner or later the wells wi l l reach a point 

somewhat equal distant from each well in which the gas wi l l be floi 

ing to either well, and there wi l l be a point of no flow, and this 

was what we now cal l the radius of drainage. 

Q How, starting from this, where did you go from there? 

A Well, as I spoke of, this method of detercalning tbe re

serves could be done by taking the average pressures over a number 

of these concentric rings. I t also can be done through mathematlc 
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la a calculus method la which I have done on this HxhiMt, I don« 

wish to try to explain this co»*plete derivation at this tine, but 

©n the second page of this Exhibit I hare an equation whidh is th« 

solution of disintegration whioh, in my belief, i s th© exact rati* 

of the reserves under a 160 traet and a 320-aere traet at any glv« 

time during the steady state condition of flow, 

Q How, this i s entirely a theoretieal calculation, then, i i 

that correct? 

A I t is theoretieal in th© respeot that the original aqua* 

tion describes the pressure distribution t&rougi the reservoir, t 

I s considered to be theoretieal, 

Q Does i t relate to the fapeeito as contrasted to ether 

fields? 

A Ho, i t i s applicable to any gaa f ield. 

Q In the derivation of this solution on page 2, did you hai 

te use any constants there? 

A I had to use the ratio of the pressure at the well bore 

and the pressure at the edge of drainage, which I aasuaed t© be 

80 percent of open flow condition*, In other words, the pressure 

at the edge drainage divided by the pressure of well sere squared 

was equaled to .3, 

Q Mere there any other constants that you had to assume? 1 

see over here on the last page nomenclature that you have several 

factors there, 

A I believe I need to correct myself hero, this ratio of 

< 
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?¥ divided by ? squared for the conditions of this solution 

actually was .2. Would you please let iae have your question? 

Q I was asking i f , referring to tills nomaaslatmre page, 

suoh elements as CK) me thickness of the producing sone and (J) 

the porosity of the producing gone and permeability and viasosity, 

whether you had to make any asau^tlons as to those values for 

purposes of your equation* 

A 1 had to make assumptions as to the relative values. 1 

did not make any assumptions as to Ihe actual values. 

Q Tou assumed they would be the same f or i£0 and 320, is 

that right? 

A That is right. I assumed the same thickness, the same 

pore si ty, the same permeability and same viscosity for the two 

oomparable wells. 

Q How, when did you then apply this solution equation 

shown at the bottom of Page 2, in an effort to determine approxi

mately hew much gas would be left in place under these theoretical 

conditions, 320 «•» contrasted to loO-aore spacing? 

A Well, 1 have made an application ©f this equation by in

serting in certain constants, one of the constants being merely 

the fact that the radius of drainage of 3̂ 0 I s approximately Uj , 

times the radius of drainage ef 160; this more or less being the 

fact that the one area i s half the area of the other. Shis see«n< 

assumption, this ratio I spoke of before, I also have the basic 

assumption involved in this particular e^lan&tion that the pres-
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sur© a st the well bore and at tke radius of drainage would be the 

same for both type spaclngs. 

Q Shat is at the time of abandonment? 

A Tee, air. 

Q What eonolnaiem did yon reach, then, i f any, as t© me 

additional rolxtm of gas whioh mi$tt be lef t in the ground on 320-

aore spacing as contrasted to 160? 

A Well, the amount of gas i s practically negligibie, and 

in this particular example i t came out to less than one-tenth of 

one percent. 

Q How, that was based on the assumption that you would be 

abandoning both wells when they had equaled what, equal the same 

pressure at the well bore? 

A Same pressure at the well bore and same pressures at the! 

respective edges of drainage. 

Q That would be somewhat lower than Hr. Hackney indicated 

in his Exhibit sf 

A Yes, i t would be, for one very good reason and that is , 

that t&ls particular solution is abandonment based on reservoir pr 

sure alone. Bow, his abandonment was based on the eeonomie flow 

rate. Tf I set my flow rates at abandonment to be equal, mis 

would eause me to carry a higher at the edge of drainage 

for the 320-acre spacing, and this increase in pressure at the 

edge of the 320, wi l l , instead of having a difference of approxi

mately one*tenth of one percent, will increase i t up to the range 

r 
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* 

of two percent. 

Q Would that be fa i r ly consistent, then, with the results 

reached by Mr*. Hackney, as set f orth in 2umbl©*s Bzhlbit Ho. 2? 

A Xes, s i r , i t would be representative. 

Q, Bo that your studies and his came out to, your a on a 

theoretieal basis, and his , on the most immediate studies of the 
Tapacito Field, came out to substantially the same results? 

A I f I might say, my result i s primarily one point on his 

curves. And in that respect, I believe that i t reproduces his 

results exactly. 

HR. m m i M i That concludes the testimony of this wit-

ness. Excuse me, was Exhibit 8 »*• Just a moment, was Exhibit 19 

for identification, feis was prepared by you, Mr. Heel? 

A Tes, i t was. 

Q And i t represents merely your derivation of the formula 

which you used In verifying Mr. Hackney's work, i s that correct? 

A That i s correct• 

m . GHE&HR: We ask that l t be admitted in evidence. 

1ft • KRTER: this wi l l be identified as Southern Balonts 

Exhibit 19. Without objection I t w i l l be admitted. Any question^ 

of JE?. Hlcol? She witness may be excused. 

(WItne es excused) 

MR. DAVISt Astec Oil & (Jas Company owns an undivided £0 

percent interest in some twenty-four sections within the vicinity 

of the fapaoito Pool, and Southern "Snion, the owner of the other 
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half int#re*t» i s me sgMMFttfar* fltarafttrv, ml* witness' studies 

and testimony along me so line s would be to some great extent 

repetitiaa*. M the Interest af mwim time and taring to «tt 

this hearing over, we are going t» simply l imt our dfcfe«t exam

ination to a few general tusstimt* i f i t I s a l l rtg*t with me 

Commission. 

J®. KKOBU Tes, s ir . 

WARRH3? KAiJElX, 

6*11*4 as a witness, having ham f i r s t M | sworn on ©mm* testi

fied ag follows! 

DIRECT immumm 
BT MR, DAY IS: 

Q Will yea please stata y®o? name? 

A Warren ffanldn. 

Q By iftum are you ara l̂ay**!, ifcni&et 

A Astec Oil k das Company. 

Q In what oapacity? 

A <&i«f eagtaer. 

§ How leng have f m been serving in mat sapaeity, Kr». Hen* 

idn? 

A SSjsee Se t̂essbar, I f5? . 

Q Save you prevleusly testified before thia Commission as a 

petroleum engineer and geologist? 

A Tea, X have fttalified aa such some five year* age. 

l f l . MVISJ Are the «aalifiemti©»* of mis witness tm#&*\ > 
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ablet 

MR. PORTlRt Tes, s i r . I think he has been here before. 

Qi Mr. Mankin, are you familiar with the characteristics of 

several Pictured C l i f f s Fields in San Juan? 

A Tes, I am. 

Q And you have made studies of the various Pictured C l i f f s 

Fools and the sands and things of that nature? 

A Tes, I have. 

Q How does the Tapacito Pool generally compare with these 

other Pictured C l i f f s Pools? 

A Well, the Tapaelto-Pietured C l i f f s Pool i s laid down quit) 

similar to a l l other Pictured C l i f f s Pools, primarily ln northwest 

southeast trends due to sand bar development. This pool, in my es

timation, i s by far the best Pictured C l i f f s Pool in the entire Sai 

Juan Basin, and this i s due primarily to better porosity and per

meability development. 

Q What, in your opinion, la the apparent drainage pattern 

for the Tapacito Pool, Mr. Mankin? 

A I t i s essentially a radial type drainage, and i t appears 

be draining a similar radial pattern to what other Pictured C l i f f s 

Pools do. There is only a few channels to this wherein along the 

edge of the pool i t may be somewhat deflected by the pinch-out or 

by the microlog development, so that i t might be somewhat affected 

by this edge on the pool, but essentially I t i s of a radial nature 

Q Mr. Mankin, would you like to refer to Southern union Q-as 

> 

1 
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Company's Exh ib i t Ho. 1, f o r example, and give us your theory of 

t h i s r a d i a l — 

A Yes, I would. Southern Union's Exh ib i t — I th ink I could 

show i t f rom here — Southern Union's Exh ib i t Ho. 1 , I make p a r t i c u 

l a r reference to a j o i n t w e l l which we have w i t h Southern Union, 

which l s the J i c a r i l l a 5 Well located i n the southwest quarter of 

Section 30, 26, 3. I am p o i n t i n g to that p a r t i c u l a r w e l l which at 

the present time i s along the edge of t h i s Tapacito-Pictured C l i f f s 

Pool. That p a r t i c u l a r w e l l has produced i n the neighborhood of 6l}.0 

m i l l i o n cubic f e e t of gas i n a per iod of time from the l a t t e r par t 

of 1956 through the 1st of May of 1958. That, on the basis of some 

exh ib i t s put i n by Southern Union, would appear that i t has produce 

approximately ?5 percent already of the reserves on a hundred pound 

abandonment pressure basis of which Mr. Reese had previously given 

t h i s w e l l , of some 835 m i l l i o n . So:, on the basis of t ha t , I t must 

be dra ining f rom a much larger area than 160, and c e r t a i n l y , as 

Implicated by Mr. Widerkehr, I t must be draining e i ther close to 

320 or even greater than 320 because t h i s p a r t i c u l a r w e l l has not 

been Influenced by the shu t - in w e l l which was i n the interference 

t e s t , the k "D" Wel l . 

Q Where I s that located? 

A The northsast quarter of Section 30, jus t diagonally from 

the w e l l I n question. 

Q What I s the distance approximately? 

A I t I s approximately, oh, less than four thousand f e e t , 
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thlrty«*flire hundred feet, fhat well has been shut In since comple

tion, until March of 1958, because I t was on Interference test, am 

has been producing since that time some million and a half cubic 

feet of gas a day, so i t has not been influenced particularly from 

any interference from that well and, therefore, on the basis of th< 

reserves given by Mr. Reese, I t must be draining essentially in a 

radial pattern. I f i t were attempting to drain a rectangle, which 

was implied by previous testimony, as shown by these other exhibit 

shown by this Ounsi^tt Butte Exhibit Ho. 2, l t would be approachln, 

the edge of the pool and could have only produced something less t] 

half of what i t has now produced to date. So l t i s my feeling, fr< 

observing other Pictured C l i f f s Pools, that this well I s certainly 

draining at least 320-aeres and i s draining essentially In a radia! 

pattern. I t might be In a teardrop pattern as the Humble Exhibits 

showed previously, and the Isoberg maps. 

Q Mr. Mankin, in the Tapacito Pool, i s i t your opinion that 

one well w i l l efficiently and economically drain 320 acres? 

A Tes, s i r . 

Q And, therefore, the dril l ing of two wells on a 320 or 160-

acre pattern would be an economic waste to the operators in that 

area? 

A Tes, s i r . 

Q Do you have any other comments or suggestions in connects 

with this hearing? 

A The only other comment would be to again refer to the inti 

> 
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ferenee tests that were taken on two wells ln this area* One was 

the Jicarilla 1 "l® in the southeast, of which we had no interest i 

but whioh was Southern "Onion's and Humble's well, and the other I s 

the J i c a r i l l a k n D w , which I just mentioned in the northeast of Se< 

tion 30, 26, 3» These wells are some five miles apart. They very 

definitely show interference and they definitely show that these 

wells are draining in a radial pattern. I believe that's a l l I ha1 

MR. BATIS: That completes our testimony. 

MR. PORTER i Any questions of Mr. Mankin: 

CROSS BXAMXHATIQH 

BT MR. COOLEft 

Q Mr. Mankin, have you made any studies as to what amounts 

of additional gas would be recovered from the Tapacito das Pool i f 

i t were developed in on 160-acre pattern rather than 320? 

A Very roughly, I estimate I t would be a very minute quanti 

Q Are you acquainted with the exhibits presented here and jU 

formation presented by Mr. Hackney? 

A Tes. 

MR. COOLEŶ  Thank you. 

MR. PORTER: Any further questions of the witness? The 

witness may be excused. 

(Witness excused) 

MR. GRIERs Unless we have some unknown a l l ies , that wi l l 

conclude the presentation for the 320-acre spacing. 

MR. KELLAHIH; I f the Commission please,it i s now 4:30. 

We do have some testimony to pre sent, but in view of the testimony 

.n 
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that has been presented here tody, we v i l l f ind i t need star? to 

prepare additional rebuttal testimony whioh we wi l l not be able to 

toni^fcit. We would like to go on tomorrow. I f the Commission de

sires, we wi l l go on and put on what we have, but we would rather 

come back in the morning and complete our case. Certainly, in the 

light of the exhibits and testimony that has been offered here to

day, we cannot prepare rebuttal testimony while we are sitting 

here in the few minutes of time available to us. We would abide 

by the desires of Ihe Commission, but we certainly couldn't eomplet 

our case tonight. 

MB. POSTER: Let's hear what you have. 

MR. KELLABIE: We wi l l ca l l as our f i r s t witness Mr. Tal 

Reese. 

(Witness sworn) 

VAL 1. REBSE, 

called as a witness, having been f i r s t duly sworn on oath, testi

fied as follows! 

&ER20T SXAMISATOT 

By MR. KBLLAHHJ: 

Q, Will you state your name, please? 

A Val R. Reese. 

Q Are you the same Mr. Reese who previously testified in 

this case at the hearing in February? 

A Tes. 

Q At that time you qualified as a professional engineer anc 

e 
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eonsultast, aad had your qualifications accepted? 

A Yes, a ir . that's right. 

MR. XELLABXK: Are the withe as* qualifications acceptable 

MS, F'ORTERr Yes, s i r . 

Q Mr. Reese, in connection with this °ase now before the 

Commission, hare you made an additional study in regard to pre ssux 

in the Tapacito and adjacent areas? 

A Yes, I have, 

Q How, referring to what has been marked as Exhibit,tun Sij 

Butte's Exhibit H- l , w i l l you state what that Is? 

A That i s a pressure map prepared across the Tapaolto-Pie-

tured C l i f f s &as Field and the Blanco-Pictured C l i f f s $as Fie ld . 

0, How, referring to that pressure map, on what are those 

pressures based? 

A Those pressures are based on the seven-day shut-in perioc 

that i s required for an i n i t i a l gauge. 

Q And how are they noted on the map? 

A They are noted on the map by large slanted letters that 

are underlined In red. 

Q There are also other figures on there. What do they in

dicate? 

A The other figures are the depth to the top of the Jkmis 

Shale or through the Pictured C l i f f s , and that i s a large verti

cal letter, and this smaller figure i s the we'll potential and the 

number of the ..well i s indicated* 
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Q And also ths wall name or assignation appears on the map, 

does i t not? 

A Tes, that*s rightj like the 15 J well. 

Q What do you mean by this seven-day shut-in term? 

A fhe seven-day shut-in i s me period of time required for 

the gauging of a gas well} that is* the well I s completed and then 

shut in for a normal period of seven day* In order to allow the 

pressure in the well, to build up,and then a potential test i s tak< 

Q Is this done on a l l the wells when i t i s completed? 

A Tes, s ir , i t i s . 

Q That l s required by State regulation, l s I t not? 

A That i s required by State regulation. 

$ Mow, referring to this pressure map, what are the pressux 

readings in the South Bianco and the Tapacito-Pictured Oliff s Fie: 

A The pressure readings comparatively — for example in 

Section 23 of 26 Horth, Range $ West, are a thousand and fifteen 

pounds, a thousand and twenty-six pounds, a thousand, forty-three 

pounds, a thousand fifty-one pounds* And again in Township 26 

Horth, Range k West, in Section 9, the pressures are a thousand 

and twenty-six pounds, nine hundred forty*two pounds, and in Seo

tion 30, thousand fifty-nine pounds, a thousand f i f ty - f ive pounds. 

And then in the southeast part of the South Blanco Field in Seo

tion 28, the pressures are nine hundred and ninety pounds, a thou

sand, eleven hundred and thirty-two pounds and a thousand and sixtj 

pounds. Then in the Tapacito Field, in Township 2$ Horth, Range j 

n. 

e 
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West, Section lo* the pressure ia a thousand and forty-nine pounds 

Seotion 10 the pressure l s a thousand and twelve pounds, and a 

thousand and twelve pounds. And going northward along the Tapa

cito Field, in Section 16 of 26 Horth, 4 West, the pressure i s a 

thousand and f i f t y pounds, a thousand and elgbtyfour pounds. 

Section 36 or 27 Bbrth, Rang© 5 West, the pressure i s a thousand 

and eight-two pounds. In "between the two f ie lds in Section $, 

there i s a pressure of a thousand and thirty-nine pounds, and in 

Section ij. there i s a pressure of seven hundred seventy-five 

pounds, located in Township 26 lorth, Range 5 West. In Township 

27 Horth, Range $ West, Section 32, there i s a pressure of a thouj* 

sand and sixty-four pounds. And in Township 25 Horth, Range 1\. Wesjfc, 

Section 10, a pressure of a thousand and twenty-three pounds and 

a pressure of nine hundred and ninety pounds, that i s also betweep. 

the two f ie lds . In Township 25 lorth, Range 3 West, Section 21, 

there I s a pressure of a thousand and twenty-two pounds, and in 

Section 22, there i s a pressure of a thousand and thirty-two 

pounds. I t can be seen from this map that the pressure across the 

two f ie lds and between the f ie lds i s within a range of f i f t y pounds. 

Q How, in connection with the Exhibit, Mr. Reese, 1 bolleyi 

in Section 29, Township 26 Horth, Range 4 West, there I s a presaurji 

of some nine hundred and forty-two pounds. Can you account for 

this pressure being lower than the pressures in the surrounding 

wells? 

A The lower pressure can be accounted for by several cause IB. 

1 & 
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One of thorn may ho that the frac fluid used In completing tha well 

may s t i l l he in the weli and not allowing the well to build up. Aa 

other one aa? be that the well la in a local low permeability area 

where the build-up is very alow. Sometimes wells will not build up 

to the maximum pressure in three months of time, and then an addi

tional reason is that sometimes operators do not leave the wells 

shut in for seven days, They will often gauge them in twenty-four 

hours of time and term the gauge as a twenty-four hour gauge, so 

you don't get the true build-up. 

Q Mould that same explanation apply to other isolated in

stances where wells of low pressure appear in the vicinity of 

high pressure? 

A There is another reason and that is that the formation 

itself may produce some fluids which would tend to minimise the 

well head pressure. 

Q I believe in your previous testimony in this case at the 

hearing in February, you testif ied that you had made numerous re

serve calculations yourself and in your office, i s that correct? 

A Tes, that's correct. 

Q How, in making reserve calculations, what do you'normally 

consider in regard to pressures under these circumstances? 

A We consider the average pressure of the highest shut-in 

wells in any given area. That i s , we take wells that show the 

highest pressure. We might say, in a given township, take four 

wells, and by taking the highest well head pressure, we know that 

• 
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tao a© wells have the least amount of f l u i d ia the well 001*0, and, 

therefore, we know that in calculating the bottom hole pressure thsjt 

we w i l l come closer to the true bottom hole pressure, and we use thjat 

method when there Is no bottom hole pressure snrveys available. 

Q How, you made no effort to contour this pressure map, did 

you? 

A Ho, we haven't because of the pressure, as I t extended en

t i r e l y across the map \ clear over Into Town Alp 2? Horth, Range 3 

West, there i s pressures of a thousand and fourteen pounds and a 

thousand and thirty-four pounds. There would be l i t t l e point in 

contouring them because the only variation would be the local low 

pressure wells in i t , and there would be a slight difference overall 

maybe f i f "fey pounds clear acros3. 

Q In the hearing In February and basing your conclusions upon 

information contained on three cross sections which were offered in 

evidence at that time, I believe you stated, i n your ©pinion, the 

South Blanco and the Tapacito-Pictured Cl i f f s Pools are, in effect, 

one common reservoir, Is that correct? 

A Teg, that i s correct, and i n that hearing we presented tho* 

cross sections to show our a b i l i t y to trace those sands. 

Q Sow, would you say from fee information and based upon your 

pressure study and the information contained upon Sxhlblt Ko. 1-1, 

does that support your conclusions as to the factors of a common 

reservoir? 

A Tes, i t does. This pressure study supports our conclusions 

140 
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that both fields ara a common reservoir. I t also supports ms oon* 

elueien* that tha pressures as found In between the fields are in-

dleatlng permeability. Even though the microlog reads aero, Ihe 

pressure aa indicated by those wells would indicate some measure of 

permeability because i f there vera no permeability you could get no 

pressure build-up in the well. And #ur miereleg study ©f the main 

Tapacito Field is , therefore, only baaed on the measureabls perme

ability on a microlog whereas these pressures in between the field 

indicate ©ur sands present which are permeable. 

Q Hare you examined logs on those sands, Mr. lease? 

A t hare examined a l l of the mierologs outside of the Tapaeit 

on fields adjacent to the f ield. 

Q Did you find wells that shewed no aderoiag permeability 

whleh are producing from the Pictured Cliffs sands? 

A Tes, I have. 

Q Would you point out a few of these, please? 

A Skelley WeU in section 18 ef 25 Horth, Range 3 West, shows 

aero permeability. Ihe Magnolia Well, He. 5-1 in Section 20 of 26 

Horth, Range 3 West* the one seven well in Section 7 of Township 

26 Horth, Range 5 Vest. 

Q 2a ©©aaeetiem wlt& yew testisieny ef the Magnolia well, wer 

you referring to the 5-B or Hr, lee set 

A I was referring to the 2-B well. 

Q How, have you examined the legs on — would you just des

cribe what you found, for example, in Seetioa* 29, 30, 31 and 32 in 
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26 Serth, k V**tf 

it tot arsa *e f &m& mm veil with. * placability 

measureable permaability on th* mlorolog of two feet, I bell***. 

Q Two feet. As to the other wells within those sections, die 

you find any slerel^g permeability? 

A Vo, I didn» t. are n#* mm? ̂ sveXags available on 

these wells In there, but th* ones we did look at, wss&mm was 

two feet. 

Q On that basis, would you say that Just because a well mier̂ -* 

log shows sero permeability, i t has ao reserves? 

A Se, t wsuld not. the r***rv**and fee i^rmesMlIty are two 

separate things, we find that maw these sands in the Pictured 

Cliffs or the He saver de have good porosity ami low water saturation!, 

tnd you ean calculate large saews* et raserve*. aowever, the perme

ability wil l occur la those thlek sands In streaks . In other wordjs, 

you may have a msassrsahl* peraaahility of ten mllladareeys in on* 

foot, and than the aftxfc foot wil l be .$#1 alll*Jare*y, and the next 

foot .5 mlUadareeys, so that you have a variation, in th* perme

ability. And the very fact that a wall even in an area in whleh 

there i * no raeasureable permeability wil l pressure up at the top of 

the well i s an indication o* a measure of seme kind of permeability 

by the recent techniquea developed by Cols Laboratory. They are 

not toe reeent, they started about two years ago ln developing 

instruments to measure lower and lower permeability. The reason 

ibu that gas was being produced from inpermeable sand or from sand ih 
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whleh their instruments recorded no permeability and recorded at 

aero, and gradually fhe permeability measurements have gone dovn te 

as low as .01, er In acme case a indicating less man .01, 

Q Vera me measurements of these permeabilities In 1954 as 

accurate and carried down t* as fiae a point as they are t@<teyf 

A »e, they ip*»*t» and thare vdll pr̂ >s*hly be newer dsmelspg 

for measuring even lower permeability than there are at the pre sent 

time. 

Q So when you say you have an area of zero permeability or 

microlog permeability, i t doesn't necessarily mean that there is no 

permeability, i s that correct? 

A That i s correct. The very fast that well* are producing nc 

from.what we call inpermeable sands. 

Q Are they commercial wells? 

A I ean answer th* word commercial by saying that WL Paso is 

drilling en this lew permeability area on 160-acre spaaing, and the 

have Just recently made two nsm locations in Section Mi between the 

two fields* 

Q What township and range? 

A 26 term, Rang© $ West. And th© reserves there are lower 

in that area than th© Tapacito Field, whleh we have been talking 

about. However, I believe the word commercial would some back to 

the market demand, that & Paso is drilling those or is drilling 

these wells for market reasons. 

Q Zn other words, i t l s your conclusion that i f there i s a 

ent* 
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market for tho gas* tho wella wi l l bo arills4? 

A Shftt i s nr e^seluaieii* 3h* fact that i f there la a demand, 

the walla will ha drilled. 

Q, Sow, on tha basis of your pressure map aad yew previous 

correlation of the sands, as betwesn the South Blanoo and the 

lapaolto das Pools, do you aae any reason for a 160-acre spacing 

pattern in one pool and a 320-acre spaeIng in the other? 

A I can see no reason at a l l for the difference of the spaa

ing in the same reservoir in the same sand. 

Q Is there any geological reason for the different spacing 

in idle two pools? 

A There is no reason that I know of. 

Q How, in connection with the Bxhibit Ho. R- l , do you have 

anything else to draw from $jat, Mr. Reese? 

A I would like to add, on the well potentials obtained in 

drilling a field, that the thing to look for or the thing at least 

that X have always watched for is not the real small well or a real 

high well, but an average. In other words, say, out of f i f ty welli 

you may have ten wells that gauge a half a million or a million, ar 

you mlg&t have four or five weU* that gauge twenty million, but 

your average may be four million. 

Q Bo you have anything else, then, in connsction with that 

Exhibit? 

A I would like to add that ln talking about the permeability 

that in our study of permeability we believe that the larger the 

* 
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spacing the slower fee total reserves will tee drained out of any 

given araa because af taa variation of permeability within the sand 

rs servolr. If a highly permeable streak ls pro seat, say through-

out a 320-aore or 160-a@re> that that permeable streak will be 

drained faster than the inpermeable streaks and that i f the area 

is drilled on 160* s that i t will result in the fuieksr — more 

quickly draining of the impervious permeable areas. 

Q Would that, then, in effect, mean the recovery of gas 

which would not be reeovered on a wider spacing pattern? 

A that would mean the higher recovery of gas because of the 

double, say, drilling on the two 16© ln relation to one 320. in 

a 320, due to the variation of permeability within a sand reservoir, 

you may leave gas behind or you may drain the area of 320-acres in., 

say f i f ty years of time. 

Q How, you heard the testimony of Humble* s witness. X be

lieve one of them used a figure of *$ milladareeys for permeability 

figure. Would you agree that feat i s representative of the pool as 

a whole? 

A I would think it would be representative cf the permeable 

streaks, or the permeable pay as measured on our microlog. Howevei 

it wouldn't be representative of the additional gas sands that we 

have indicated and given reference to in that area because of their 

low permeability which even within the same well are not measureebli 

However, those gas sands contain considerable reserves, and the 

permeable streaks serve as a conduit or a pipe draining int© the 

( i 
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Mmll, and tha areas of lower permeability above and below the per

meable streak drain into the permeable channel. 

Q low, extensive tests and Exhibits have been presented hen 

to show that one well wiU drain in toe better portions of this 

pool 320-aerea. Do you agree with that? 

A In a direst parallel to the best development of the per* 

meabillty, there Is a strong probability that the wells will drelz 

in exeesa ef 320*asres in ths permeable tones and drain aoross the 

property lines* 

Q low, would you agree that wells near the edge of the pool 

would likewise drain and develop 320-acres? 

A ft*®. I would say that where the good permeability drops, 

why your drainage will also drop, and you'll leave areas undrained 

or that they will drain very slowly in relation to the hi^ily per

meable area* 

Q Would i t be economic, in your opinion, to develop those 

areas on a 160-acres? 

A Tes, I t would, and 1 think i t would be economic to develoi 

the good Tapacito area on the basis of 160-acre spacing because-

of the additional gas that eould be recovered, plus the additional 

gas that can be recovered from the low permeability zones above anc 

below the good permeability whleh has not been taken Into aeoount 

except in our reserves,and that is why our reserves are a l i t t le 

higher than anyone else*a in this partieuXer hearing. 

Q So even in fee better portions of the pool you advocate 

\ 
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160-aere spaaing to avoid leaving gaa in tho reservoir? 

A That's correct, and to avoid draining gaa across property 

lines* 

§ low, in your opinion, could produetlen fee carried down to 

a hundred pound abandonment pressure? 

A Tes, 2 believe i t eould be. I knew of instances also wheie 

nails are predseed on a vaeuum in West Virginia and other areas. 

m. VUXJKtM% At mis time we would like to offer in evi

dence tuuelght*Butte's Sxhiblt Xo. R - l . 

MS. PORTERi Any objection t© the admission of this Ixhifen? 

It will he admitted. 

MS. KELLAHIHi If the Commission please, we would ask that 

the hearing be recessed until tomorrew morning to give us an oppor

tunity to examine ths new exhibita. whleh have been offered here to

day. I t i s extremely difficult for me t© present my rebuttal testi

mony without examining those exhibits and preparing such testimony, 

and certainly in this ease fee proponents of 120-aeres had ample 

opportunity to look at our exhibits. I think i t would be reasonable 

to ask that we recess until tomorrow meming, i t now being five 

o'clock. 

MR. tmwmt What time d© you usually quit? 

fhe hearing will reoess until nine o'clock tomorrow morning. 
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M C R B T » > S S S S I Q H , 

MR. PQRtE&t fhe meeting will come te order, please. Me 

v i l l proceed with Case Vo. 9??. Mr. Kellahin. 

DIRECT EXAJiXSATION (Continued) 

BT MR. KKLIAHBJi 

Q Mr. Reese, referring to your Sxhlbit R- l again, examining 

that Exhibit, there would appear te be a pressure gradient from the 

southwest te the northeast portion of the Exhibit. Bow would you 

account for that? 

A I would account for that by greater depth of burial of 

the Pictured ©l i f fs as i t goes frem southwest to northeast, fhe 

diff• rence in the pressure is — in the south Ilaneo* Pictured Cliff 

Field ia, in seotion 28, 1132 pounds, and the highest pressure ln th 

Tapacito Field l s 109k pma&s. And over to the east In 26 North, 

3 Vest, th* higaest pre**ure Is 1146 pounds, there i s some indica

tion that there i s a higher pressure due to depth of burial going 

from east to west, southeast to northeast, 1 mean. 

Q that pressure gradient weald in no way, then, affect your 

conclusion that this l s a common reservoir, would it? 

A Io, i t would not. 

Q lev, you heard the testimony of Mr. Mldekehr to the effee 

that you attribute ten feet mora net pay to the Tapacito than he 

would consider aa being there. HOTS do you figure your net pay? 

A Qm* net pay was figured on a minimum of 5 percent porosity 
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J 

and less than 60 percent saturation, based on core information, ant 

then correlated to th© Schlumbergers, and in using that method, wh] 

we disregarded permeable zones and only took in the higher and mor< 

porous sand stones with the lower water saturation. 

Q Tou say you disregarded permeable sones? 

A Tes, in figuring our reserves, our permeable zones were 

plotted on our micro porosity map and our total net sands were pl©1 

ted on our net sand. 

Q Sow, referring to Southern onion*s Exhibit Ho. 8, that ap

pears to show reserves on the basis of gross sand thickness and al* 

on the basis of microlog thickness. Does that, in your opinion, re 

fleet in any way that gas wi l l be lef t in the reservoir on 320-acre 

spacing? 

A Tes, s i r . These two comparative reserve calculations shov 

the reserves in the good microlog zones, and in the total porous 

sand reservoir that we have calculated. The net microlog sones i s 

In reality a total of the various, or the varying microlog porosi

t ies within a well. As an example of that, the Indian " l * Well lo

cated in Section 16 of 26 Horth, k West, has a core record of per

meabilities whleh il lustrate the varying permeability within the ss 

Q Sow, I s the core record to which you are referring an Ex

hibit In this case? 

A I t i s not an exhibit In this case, but l t has been placed 

In a previous — 

Q In a previous hearing in this case, has i t not? 

A Tes. I would like to read some of these Just to show how 
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permeabilities vary. Prom 34*4«5> the permeability i s .38} 3451.5, 

the permeability i s ,81} 3416.5, the permeability i s 1.20. Theae 

are mllladarceys in parts of a milladarcey. From 3417.5, the per

meability i s .55} 3418.5 the permeability i s .55} 3419.5, the 

permeability i s 1.37J 3420.5, the permeability i s 1.46} 5421.5, 

the permeability l s 1.03* 22.5, the permeability i s .85; 23.5, 

the permeability i s .202} 24.05 the permeability I s 5.76} 25.5, 

the permeability i s 15.10; 26.5, the permeability i s 2,56} 27.5, 

18} 28.5, 10.8} 29.5, 163, and then at 34, 33.5, the permeability 

i s 18} 34.5, the permeability i s 27} 34, 35.5, the permeability ia 

29} 36.5, the permeability I s 2.10. That il lustrates the variatio 

of the permeability within the sand- The average permeability in 

this particular well i s 7-08 and the average porosity was 18.3, and 

the average o i l saturation was .24, and the connate water saturatio 

was 39.6. 

£ lew, referring again t© this southern fni©n*s Bxhifeit So. 

8, I f the pool Is produced to abandonment pressure as I t i s now 

being drilled and produced, whleh column, in your opinion, that is 

reserve eoluwa, more nearly refleeta the reserves that w i l l be pro 

dueed en this 320-acre spaaing, In other words? 

A On 320-aore spaaing, in my opinion, the reserves would be 

produced ale ser to the microlog reserves. For example, In the 

JTiearllla Ho. 1, in Section 10 of 26, 4, the microlog reserves are 

one million, four hundred sixty million, four hundred eighty MCF. 

I f the f i e l d ia produced on the 5£0»a*ra*» t believe t iat more of 

Ql 
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the gas will be produced from ths alcrolog porosities, and the tota 

recoverable reserves would ba closer to the net microlog reserve 

figure. 

Q lew, what would be Ihe offset i f the pool were drilled and 

developed and produced on the basis ef 160-acre spacing? 

A Veil, the eff ect would be that the total reserves whleh we 

have calculated as three million one hundred twenty-nine million, 

six hundred thousand under this same well would — that the produc

tion should, on 160,come closer te that total recoverable reserve 

figure due to the fast that there would be two wells in that loca

tion. 

Q low, why does this result occur, Mr. Reese? 

A Veil, the one well on 320 would be draining through the 

permeable sones into the well bore and the permeable genes would be 

draining the lower permeabilities in between the higher permeabillt 

at a slower rate, and ever a greater distance, fhe pressure around 

the well would he lower and the pressure gradient from the highly 

permeable acnes into the lew permeable a ones weuid be more effect IT 

for drainage, but as you got further away from the well the mere 

parable sones would have less and leas tendency to be drained, 

whereas If you had two wells on toe 320-acres, you would have a mue 

greater drainage effeet into the inpenseable senes. the high rate 

of drainage in thia area could drain the mere soar as zones and 

leave some quantity ef gas between our three million cubic feet of 

total re serve a, and the one and a half million cubic feet of micro! 
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reserves. 

ft Sew, you heard the testimony tc ths affsot that ths amount 

of gae whleh would he left unrecorsrsd on the rsservoir on the 

basis of 3&Q-aare spacing would be aegligisle. »o you agree with 

that? 

A to* 2 dea*t. there i s no way of actually calculating how 

much gas would he left In the rsserroir due te the varying perme

ability, hut the heat figure tint 1 mm arrive at i a by referring 

to these two reserve calculations, and. as I say, there mlgst be 

aa much as a million and a half cubic feet ef gas left under this 

one well, and perhaps i t a l # t be that high in the Se. 1 J icari l la . 

Q Sow, whieh well are you referring to, the So. 1 Jiearllla? 

A the S©. 1 Jloarilla in Section 1©, 26 Sorth, k Vest. I as 

just using i t aa an example. 

ft 1« that the signlficanos you attach to the figures as to 

that well whleh appears en Exhibit 8? 

A Tea. It pretty clearly illmatratea to me that there is 

a large percentage in there of reserves that eould or eoult not be 

produced on a 320-acre spacing. 

ft Sow, Mr. Hesse, to clarify this, we have been referring 

to permeable semes and that reference has been made throughout the 

testimony in this ease. Are these permeable sones continuous 

throughout the pool? 

A So, they aren't. One purpose I had in reading these 

permeabilities waa t© show their variation within the well bore. 
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However, comparison between vails la tha same sand will shew that 

tha exact permeabilities in one wall cannot be correlated to the 

permeabilities in adjacent wells* 

Q In other wards, these permeable sens a are integrated 

thr@ugh the formation? 

A Tea* They are probably mere thougit ©f as permeable stres 

that ©ne particular permeable gone may extend back from the well 

bore for an unknown distance, and then another one appear In the 

reservoir at a different elevation ia regards to the f i r s t one, and 

that would have a tendency to form ©r bring up the possibility of 

permeable barriers across any 320-acre location. In other words, 

due t© the fact that there is not a continuous permeability, there 

may be on any given location an area that is not drained* 

Q, In etiier words, then, you eould have two wells on 32Q-acr« 

with wide differences in the permeability tones found in those two 

wells? 

A Shat*s right. 

Q Would that in any way affect fee reserve calculations as 

presented ©y Mr. Wlderkehr and based upon alereleg permeability? 

A Tes. If any particular 320 has a discontinuous microlog 

permeability, i t would reduce the recoverable reserves. 

Q Sew, MT. Reese, do you knew how the Jicaril la Ko. 1 

in Section 27, 26 Merth, k West is completed, In what formation? 

A Tea* that well i s completed in the Ke sever de for a gauge 

of i|22 MOF. I t was ©ne of fee early completions mentioned by Mr* 

ks; 
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Widerfcehr in fee drilling tip ©f the fapaeit© Pool, 

ft Hew about Jicarilla 2-S? 

A I t ie likewise completed in the Mesaverde formation* 

ft I s i t productive from that formation? 

A i t i s 150 MSF* 

ft In year opinion, is Mesaverde productive in this area? 

A Tes, i t is* these tn© wells established the produotion 

t© Ihe sottth of the Tapaoito-Piotitred Clif fs Field, and there are 

also wells to the west and east in the Mesaverde. 

ft Would present day completion practices hare anything to dc 

wife iner©aaing or decreasing the productivity ©f that formation 

in this area, in your opinion? 

A Tea, i t w&uld. Shis original well was shut, and I believe 

that fee aand frao siethod weuld result in a larger completion 

there. Presently, the Mesaverde i s being developed to the east, 

north aad west and the Pictured Cliffs in dual wells, and it ap

pears that fee Tapacito Field oould likewise be completed in both 

the Pictured Cliffs and Mesaverde* 

ft Would dual completion a be practical on the present wells 

in the Tapacito? 

A In meat eases i t would not be, because the casing is five 

and a half Ineh or four and a half ineh. 

ft Gould any ©eat be saved to the operators in the event thl 

Tapaeit© F©ol were drilled on l©0~aeres as to fee Pictured Cliffs 

formation, by dual ©©mpletions in the Mesaverde, in your ©pinion? 

s 
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A In my opinion, there would fee a savings la ©oat as ©ther 

operator* are already dualling wells in the general area. 

Q Sen abeut dual ©©spletloms in the Dakota formation? la 

there any indication that that would be poaalbie cr practical? 

A Tea, there i a . lorthwsst has dual Meaaverde and Baket 

consistIon, and a Pictured Cliffs completion eould fee dualed with 

the Dakota* 

Q That would tend to reduce the a©at, whleh would be attri

butable to a Pictured Qliff s Pool in the event a Pictured Cliffs 

were dueled in some other formation, would i t not? 

A that i s my assumption that l t would, and with the number o 

pays showing in this Tapacito Field* There la also the Tocito 

in Seotion 16, of 26 Horth, k Vest, whleh gauged fire million six 

hundred and sixty-threa thousand. The Tocito is appearing as an 

additional gaa horiaon In the Tapacito Field* 

ft Referring t© Southern union's Exhibits i*., $, 6 and 7, what 

significance d© thee© exhibits have t© you? 

A They again illustrate t© me the ©hange from higher porous 

and permeable belts into a belt ©f lew poreaity and permeability 

in the Blanco-Pictured Cliffs sand which extend through on the area 

ft Tou heard Mr. Viderkehr testify to the eff©ct that there 

was nothing found in fee Jicaril la 1-B well. Bid you examine fee 

log ©n that well? 

A Tes, X did. And in that particular well we had given the 

well ten feet ©f pay, baaed on the self potential on fee log, and 
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*• tmi *** *•* #•»* of w w*« weii $mztm m tmt that & 
«**aris« to w i analyai s tbat feat f**t would hare produced 

if easing * • » run ferou^ fe* pay and th* M I I selectively 

perforated. This Is toa* out by other ooap let Ions im fe* a m 

ft Referring t* Sesrther* Union*, iixhibit m* % I believe fee 

attribute, on fe* 2~H well where w* show - wher* th*y shewed *** 

f**t of aierelog pay, and ve gave i t seventeen f*#t. 2a that ocrn 

A fe** 1* «rr*ot, Aad that again illustrates that fee 

ia tit* fest of at*** ^ en the log, aad that fee reserves there 

in fee two f *et mm ealeulafred at taw hundrad and ninaty million, 

**** fc***?** and sixty MCf a€ gas reeoverable froa fe* g o o d micro 

pay* 

I t f M f c * taak %* UMMi », reserves under fe* m m i l aa 

o*l*ul*t*d *» fe* total sand is en* *m*m mmm hundred,anc 

seventy-fere* m$mmh **«* teamed ao* f orty MS? af ©as. mi* 

again illustrates fe* variation *f permeability and fe* total pos-

***** ***mwMm reserves feat wwOd be reoovered by dsalaisg fe* 

320 aores in contrast ta two feet of miorolog res* rye*. 

ft Would feat, then, in pm* opinion, help in leaving any 

gaa i s fe* reservoir taa th* basis af 320-acre development? 

A Te*» It would, 

4 would yam giv* *ja **%is*t* as t* fe*t »#r#*mtft§ft *i#it bo 

left? 

A The contrast hero 1* two hundred and ninety wOilaa cubic 

i 
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feet of gas a* compared to oo« bil l ion, seven hundred sad seventy-

tl»#e alliioii tfeift fast of gas, It ftgalt in — nt 11, Just 

maybe a i mueh aa a b i l i i ea eubi© feet af gas le f t ia there, depend

ing oa tha varying permeability, of course. 

Q In regard to the teatimeay whieh waa offered by Humble in 

thia case, la i t your understanding mat thia teatimony i s baaed 

upon aa assumption ef radial drainage? A Yea. 

Q In your opinion, can such as assumption be validly made in 

the Tapacito-Pictured C l i f f s formation? 

A I can't make an assumption like that because of the eonere 

information that we have in regards to the microlog permeability wh 

we used in constructing this map. fhe inf oaaation on the microlog 

was measureable and we were able to plot I t Into a map that showed 

definite trend of the entire f i e ld northwest, southeast,and in my 

opinion, that I s the direction of the best drainage. 

Q Do you have anything you care to add, Mr. Reese, to the 

testimony you have given? 

A I don't believe so. 

MR. KSLLAHIH; That's a l l the questions we have. I believ 

yesterday I offered In evidence (Junsignt Butte's Exhibit Ho. R - l . 

If I failed to do so, I now offer i t . 

MR. PORTER: Mr. Kellahin,at this point I don»t remember 

whether you did. I am of the opinion you did, but anyway without 

objection i t w i l l be admitted. Does anyone have a question? 

CROSS EXAMINATION 
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BY HR. GRENIER: 

Q ifr. Reese, 2 ©*llev* you stated stittrday that — tad thai 

mentioned again this morning, feat m* average pressure i s somewhal 

higi*r in fee lap*©!*© Fool than in fee South Blaa©@. Did I eor-

reotiy understand you? 

A Tea, I believ® that our avorag© pressure for the fapaeit© 

yield i * one feoueaad and eighty* aia fomda* Aad 1 t©n*t mmt 

exaatly feat fee average pressure for fee South Slaao© Field ia, 

hut fee hi^er ja****ur*s are one thousand and oeventy-»©ne, and fees 

ia oa* pressure of eleven hundred aad thirty-two pounds, 

Q Sew, y*u aald something yesterday shout a fifty-pound 

variaao* in pressure there. What ware you speaking of in feat con-

nectlon? 

A 1 was speaking of fee higher pN>**nree across — 

Q fhor* Is a^p?*xiaate3y a tifty~p©uad differenee between 

fe* higher pressures of fe* two fi*lds, i s feat correctf 

A Tea, exoludiag fee lower pressures whieh I mentioned, fee 

various reasons for them being lower. 

ft peaking ©f fe* higher pressure, i t was a fifty-pound 

gradient between fe* two, as I understood your testimony? 

A Tea* 

Q Sow, you mentioned fel* morning feat you accounted for 

that differenoe la average pressure ey fee fast feat fe* $*p*oit© 

Field generally laid at a greater depth below fee aurface fean the 

South Blaae© Pool. Was feat the import of what you were telling us 
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w 
A *•*» i t i s . I t l i very hard to really dU^Shgttiah a 

gradient because va find ana pressure feat la higher in fe* south 

Blaaeo-Heturod Cli f fs Field fean in fee f oei to Field. 

ft But feu did indicate feat fee reason you would feel that 

there was a pressure gradient vas beoause ef fee greater depth of 

fee tve? 

A That's r igit , 

ft Of fee es* core a* compared to fee other? 

A Tea. 

ft Raw much greater a depth i s feat, Mr. Reese? 

A I see depth her* varying £#m three throu#* to afcout feirt 

ferae htradr*d in fe* ioufe a**aia©-Fiot«rod 01iff a, and feirty»five 

hundred to four thousand in fee Tapacito. 

ft That would indicate, fean, using those figures and average 

depth differential ef about how mstah? 

A i*d amy *» 

ft Five hundred feet, maybe? 

A Maybe aa much as fifteen hundred. 

ft Wife a l l other conditions being equal,what would you expee 

the difference in average pressure to be ln one f ie ld as contrasted 

to another wife fe* fiv* hundred fast difference in depth below fee 

surface? 

A t h*v*&*t ealeulatod '%*%• I knew feat in comparison to 

oofe of these field*, wife West luts and £uts Faleher Fi*lda, feat 

there la quite a differenoe in fee depth which i s about two thouaan 
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feat in eompariaon wita the**. 

ft As between that* pools, you don»t know wHefeer there Is 

enough difference la depth to account for this difference in presat 3 

feat you have just spoken about? 

A Ie, I don't, and I only mentioned i t aa a possibility. 

ft So feat you are not certain whether that possibility haa 

say reality to i t or aot? 

A Set wife this high presaure er er here ia fee South Blanco 

Field of eleven hundred and thirty-two pounds. I know feat feere i 

some possibility of feat, aad I pointed it out as one of the reason 

for causing sone of fee minor differences ia pressures. 

ft Are you fatal, l iar wife fee saata upon which feat 1132-pound 

pressure waa taken? 

A I am famUlar wife the information feat we hare on it* 

ft So you know who took fee test aad when and how long, and 

are you euro there is no possibility of error there? 

A She only report I have oa i t Is freer fee scout report vihic 

was reported on Scout Checks, and read as shut-in casing pressure, 

one hundred fourteen and thirty*two pounds in seven days. 

ft That's rather strikingly Inconsistent wife the pressures 

around i t , isn»t it? 

A I t ' s not too inconsistent; to the south it Is 1060 pounds, 

in the same section. 

ft And just to the offsetting, just to the west, It i s 990, 

I believe? 
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A That 1 8 right, aad than due north th tha next aao tion i f 

a thousand aad twenty-two pounds. 

Q That* s a difference of orer a hundred pounds to tha north, 

lean it? 

A Tea. Aad about a hundred and forty pounds to tha wast. 

ft tws hundred **:/n©> oaa :haad&ed f orty p#uad**.W'rt 

A I t i s a high preasurs for the South Bianco Field, and X 

believe sere representatiT* presetures, a thousand aad ssTenty-ons 

or a thousand aad sixty along fee oast margin would he a l i t t le 

more represent a tire. 

ft Toa hare only the Scout report to ease any impression tha 

you mf have aa to the aecuracy of feat pressure, i s feat oorreot? 

A that* s right. 

ft Sow, wife two pools lying at substantially fee same depth 

below fee surface, say about five hundred foot between them, would: 

you expect them, Mr. Reese, in normal circumstances, to hare approa 

matoly fe* same rosarvoir pressur* whether fear* waa sossamiaatloa 

or aot? 

A Tea. That's why I road those figures yesterday whioh shoi 

approximately fe* same reservoir pressure between them. 

ft So fee mere fast that there i s a familiarity of pressure 

doe an* t by Itself establish Intercommunication, does it? 

A I t establishes that there 1* some kind of communication ox 

elae pressure wou!dm*t he able to come from feo f*ra*ti«n aad be 

read at fee surface of fee well. 
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Q Wm p^iiUly jaiftunderiiood my firgt ^atlem. I asked yots 

tilts I f you wouldn't expect that tha two fields lying at substantii 

tha sane depth would have eubatantially the same pressure whether 

there was ooamunicatioa or net, and yam answered ysg, that you 

A Well, t think that mere la oommunication. 

Q Well, I am not asking you whether you think there is com

munication er hat, Mr, laaaa* t am asking yam — assuming a sitae* 

tion where thsre la ao communication and hero these two pools are 

lying at thia sane depth below the awfaee, ls»*t more some nature 

aad common correlation between depth below surface and reservoir 

pressure, yartloalarly so whoa the same fewaatiom i s involved? 

A Well, there mi#it he and there mlgat aot. 

ft Well, 1 theugit yom just got throat tolling us that you 

thought the depth —* tho greater depth of tho fmaasit© as eoatraste 

to tho South Blanco was a thing whleh would have some iaf lueaee 

there aad causes somewhat greater pressure, low, does or doesn't 

i t have anything to do with reservoir pressure? 

A i weald feiafe l t has some avail effeet la t&tie area. She 

reaaoa way I amy small 1* feat i t i s probably less than f i f ty 

pounds oa fee avsrage. 

Q Moil, do yom fool feat these must have beea ia communica

tion, then, la order to have been this nearly squalisied in pressure 

aad |aat couldn't ho accounted for ia any other fashion? 

A Communication between the two fields, i s feat your oaestio 
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Q tts . 

A Yes, X do. 

ft Vow, do have hero, X believe you amid, am average dif* 

fereaoe between fee tst© of some f i f ty Fsraida, and you |ust told ua 

that 70m didn»t feiak dopth had amy significant effect on these 

differentials. How, i f there i s effective ©ammunleatiori between 

these two pools, eoaia it. be that ther* i s mt|H feat maeh of a 

differsntial after a l l thee© millions ©f years since these sands 

vara laid dovn? 

A X don*t know feat there i s feat much differential. X have 

only pointed eat depth as a poaaifcllity, X have not gone into find 

lag i f there Is actually ms much as f i f ty pounds of difference. 

ft well, would there bo mm stash as f orty pounds? 

A Well, fee highest pressure ia fee tapieitt Field is a 

theueaad aad ninety-four pounds, aad directly opposite feat well in 

Sootloa 31, there la a thousand mad stm«ty**oao pounds, and twenty-

feree pouada of difference there, whieh could 00 accounted for by 

fee variables which x mentioned. 

ft Ton, X believe, dea»t have say tsTsvwtlom as to what tho 

average pressure i s of fee hotter w*Hs ia fee Soafch Ilaaoo Fool? 

A Vo, X did aot average thorn up. 

ft Se yom roally doa*t know how amah pressure differential 

there i s , then, i s feat correat? 

A HeU, X would estimate feat the satire diffaroao* would no 

be greater fema f i f ty pounds. 

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 

A L B U Q U E R Q U E . N E W M E X I C O 
Phone CHope/ 3-6691 



%6br 

ft A U r l g i t . t i n , Ftff**iag to ©fear Fiatiirod S i i f t s $ml$ 

In this area, art you familiar with any of tha other pools other 

than tho Sooth Blanco and the Tapacito? 

A I am familiar ges©*a2% wife other Fioturod Clijftr '» Fools, 

ft You ar* aware feat there ar* numerous other Fiotured C l i f f 

pools in this area? 

A Tes, a ir , that's right, 

ft Do those, as defined by the Commission in I t s nomenclature 

orders tend, like the Tocito Pool, to run in a general northwest, 

southeasterly direction? 

A Tes, most of them tend to. However, that again, I s ref lee 

Ing better permeability belts and a blanket sand, which has already 

covered better than seven hundred and f i f t y thousand acres in the 

various pools, and the tendency l s to close fee gaps between quite 

a few of those pools as in this area. 

Q How, has the Commission thrown those pools a l l together aa 

say the West Kuts with the Fuleher-Kutz, which, I believe, l ies to 

the east of i t? 

A Ho, they have not. 

ft Or the Fulcher-Kutz with the Astee? 

A So. 

ft Or the Ballard with the south Blanco? 

A So, they haven't yet. 

Q In each instance there i s a relative narrow band saparatIn 

those pools that I have mentioned, i s there not, Mr. Eeese? 
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A l»s* there i* , 

ft Aad 1* tbjtt, c o a l i n g t o t with fe* ©mad feat y©« find 

here, ie feet band broader or narrower or about fee game? 

A Wall, it»aa*rd to say beeaus* feis band ha* hoon ©oa* 

tiaumlly closing dm to drilling. At aae time 'it waa aaoh wider 
• 

fe*a it ig rlgkt no** 

ft lea*t i * * f s^t fe^ 

asetioaa attaata ara la dii^araat, fiolda? 

A ¥#*, that's ri#it. There are some ef feoae field* feat 

nave eloeed in plaees too. 

ft Aad yot fee Commission ia fe®** eAreaaâ aa*** ha* etill 

eeatlaaed t© regard those as separate pools aad separated by bands 

of *ttffiei*at |i*raaa%ili% that «tey e«*f*t ta he feopt *©|iarate. 

iaa»t feat a taat? 

A I don't know haw they determine the boundarlec between 

the a* pools. 

ft Are you aware of say p^tioalar circumstances feat would 

make feia separating soae s*t*ri*01y ttitmnm from the separating 

aoaea encountered r elsewhere... between feo** various Ftotttrod olif 

Pools? 

A I h*f*a*t t M H fe* other mtarod § l i f t * Pools ia detal 

as t© how fe*y ar* designated, but I do know feat — I ©*ll*r* that 

as futur* development goo* ia fel* area feat we will find feat feor 

will h* large areas of Fietared 01iff a ioiaod to either ef fe*** 

Fool*. 
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ft Vow, ia your testimony yeattrday, you spoke of feo em of 

four walla, 1 hollo**, ia throu^i tho baud between the two fields 

whieh showed ao misrolog porosity but s t i l l were **• did you say 

those wore eowaeroial wells? X en rof erring to feo Skelly Well 

in 18, Z$, 3» aad them fee Hagnolia 2-B, aad feo other a you men

tioned at feat time. 

A X beliere i t waa the 1-7. 

ft Tes, the 1-7 waa one that you mentioned. Well now, fee 

f i r s t one you wtaMmm* m» «s ls ikoUy W*U htm'.m IS la feo 

northwest quarter of feo section? 

A Tes, s ir . 8*4* gauge of *w* a iHis s f i*shaadrod fart? 

rajs . 

ft Are you familiar wft h what that well has ooom siaoo aro-

duoiag oy ar* yam fasiXiaj* whether i t is prodasia^f 

ft Al l yea know is that you have aa init ial potential tost 

there? 

A that*a right. 

ft Vow fe*m, with respect to fe* 2-B, whieh you also mention* 

ls feat well now producing? 

A X don't know. X know feat they werejthe last time X talks 

to them about i t they war* preparing to pat l t on the line. 

ft But ao far as you know, I t isn*t oa fee line, you just 

don't know whether i t la producing a« a commercial wsll or aot? 
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Q H©w, how about th i a 1*7 w e l l ! What —let* a see that , 

A That's th i s one. 

Q I s t h i s ©aa up here i a Section 7? I s i t ? 

A 7 of 26 Horth, $ Wast?' 

Q f a s . What i s th® productive his tory of feat well? 

A I don't know i t s productive h i s to ry . 2 know I t i s on the 

Pacific l i n e . 

Q Do you know whether or not i t i s a commercial we l l , as 

considered i n th® l i g h t of i t s productive ac t iv i t ies? 

A I don't know what i t s production actually i s . I t was 

t r i p l e completion, that i a , th® wel l was, and fee series of gaugei 

i n the Pictured C l i f f a,Mesaverde and Dakota were a l l low. 

Q How, there was a group of weils i n Sections 29 through 32, 

26 Horth, ^ West, which you also mentioned at that time. How have 

those wells be doing since they wore put on the l i n e , do you know? 

A I believe, according to Mr. Johnson* s testimony, i n the 

previous hearing, that they were producing four hundred MCF or 

thereabouts i n that area per day. 

Q Four hundred MGF per day. Would you c lass i fy feat as a 

commercial well? I f you knew that i s what you were going to get, 

would you be w i l l i n g to go out and d r i l l more wells l i k e feat? 

A As I stated yesterday, i f I were d r i l l i n g i n t h i s area, I 

would be d r i l l i n g f o r an average we l l , and 1 have i n the past taken 

a l l the weU potentials, say, or i n the South Blanco-Pictured C l i f 

F ie ld , and found at feat time that there was an average wel l potea* 
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t i a l of ©me million, and the average deliverability was a%©ut ©aa 

hundred seventy-five JKJF. And those wells were s t i l l being drilled 

so whether they were high or low potentials or high or low deliver

ability, they s t i l l are. fhe f i e ld has been growing and expanding, 

Q So that yon would feel , then, that these were comraereial 

wells by your definition, i s that right? 

A fee, s i r . 

Q What f i e ld are they in? 2hey are in the South Blanoo, Si 

a matter of fact, are they not? 

A Yes. 

Q And they are not between the two fields? 

A That' a r i ^ i t . 

Q How then, you also mentioned the fact that S l Paso HatursJ 

was developing this area in See tion I guess i t I s of 26 Horth, 

5 West. Was feat the section where you aald they were developing 

on a 160-acr© basis? 

A fh© way those two locations are, they are on a 320 spacing 

there. However, these two locations have been staked to the east 

of thatrt 160-acre spacing which they have — during fee winter hav< 

started on the west side and gradually progressed eastward. How, 

I don't know whether they intend to come in here and f i l l in on 

160's on their dri l l ing programs or not. 

Q I feought you implied yesterday feat they were going t© 

do so and see f i t to d r i l l on a 160-acre basis. JSoybe I misunder

stood you. 
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A Ho, I was merely pointiag out that they had staked two lo* 

eations in between the field, and that there Is a possibility that 

they may continue this l6o-aere program ri$*t on through there. 

Q Are you familiar with -toe contracture! situation in which 

El Paso is operating there, do you know if by the terms cf the fan* 

out agreement, of which they have a portion, they are or are not ob 

ligated to develop on a 160-acre spacing pattern? 

A Ho, 1 am not. 

Q Of course, what they are obligated to do, to save some 

leases and comply with obligations elsewhere might possibly influ

ence what their decision would be as to the drilling of these wella 

would i t not? 

A I t could. I know that i s Jlearllla Indian land, and i t 

was sold by the Indians in large blocks, and I don*t know whether 

they had any spacing agreement. 

Q How, you got to speaking yesterday and again this morning, 

Hr. Reese, about these streaks of high permeability which run throu 

this Tapacito Field. Have you been able to correlate these bands 

of high permeability from one well to the next so as to indicate 

that they are fairly consistently running things? 

A The way we have correlated them is feat w© have marked the 

number of feet of total permeability on a log and then plotted that 

by the individual well and then put i t on the map on the number of 

feet on the micro permeability. 

Q Well, 1 was referring not quite to that, but rather to you 
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testimony about the fact that these permeable streaks uare present, 

and I thought you were tending to indicate feat feey wouldn*t exter 

as far aa from one location, say in fee norfe half of tho 320-acre 

tract down to the other end of i t , or can yarn correlate those 

relatively narrow zones of hlga. permeability over sub stent ia l 

distance ferougb fee fairway of fee field? ; 

A Ve can correlate fee sone over a substantial distance, but 

we can't correlate a three foot sone in one well to a three foot 

zone in fee next well. 

Q 3o feat your thought would be feat that l i t t le three foot 

sone of high perraeability would probably peter cut bef ore i t got tc 

next welll 

A I t could go to the nest well, or i t could stop before l t 

got to fee next well* 

Q Sow, in tho sbeoaos of any such correlation from one well tc 

the next, do you have any information as to the direction in which 

these streaks of high permeability run? 

A Well, yes; yes, we know from plotting the number of 

feet by each well, that the direction of fee belt of high permeabi* 

runs northwest southeast, and that i t becomes much lower to fee 

northeast and southwest. 

Q Sow, not looking at the field as a whole, but taking fee 

field as a particular well, and you penetrated the permeability 

belt, looking at fee thing from top to bottom, how do you visual 1 a< 

one of these three foot sections as lying horizontally, Is i t roun< 
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or Is it long aad narrow, or is it sto-ii&ped or what? 

A Wall, I would visualise that zone as having i t s longest 

length on the northwest, southeast. And the reason why 1 would i s 

that as the Pictured C l i f f s sands were laid down or deposited in 

the — along the edges of the seas the sands were derived from 

the southwest in the Qallup area and deposited In a direction going 

northwest — I mean northeast or seaward, and the ômoa lines 

would run northwest, southeast, and that i s why you have these belt 

running in that direction, and the better permeability should folic 

the belts of sand. 

Q But you have no — you have no data as to this particular 

f i e ld which would tend to correlate feat running from northwest to 

southeast? 

A Well, our data i s pretty positive in that the longest exte 

of our best micro permeability i s northwest, southeast. 

Q How, from that do you conclude that the only direction 

that a well in this pool can effectively drain i s from northwest to 

southeast within fa ir ly narrow limits? 

A Ko, 1 wouldn't conclude that in every case because, again, 

you have another factor entering there that, i f you have, say, dur

ing the deposition of the sands, arrive **, the sands along the line, 

i t ml$it Biake one particular local area a better belt of permeablllt 

due to the deposition of cleaner sands. 

Q But on the average, I mean excluding these l i t t l e local ab~ 

lormalitiea such as that, they would probably not cover more than or, 
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Motion, would they, Mr. Reese? 

A that*s right, 

Q, Taking the f ie ld aa a whole, yon would think that they 

would drain almost exclusively in a northwest, southeast pattern, 

I s that eorreet? 

A I wouldn*t say exclusively. They wi l l drain In any direo 

tion that there i s permeability, but fee larger strings would be 

in fee northwest, southeast pattern. 

Q They wi l l drain in any direction whore there l a permeabll: 

i s feat correct? 

A Tes. 

Q So feat, fean these wells along the flanges of fee f i e ld 

w i l l , in fact, as indicated by Southern Union* s Exhibits and also 

by MP. Hackney*s Exhibits tend to be draining laterally out toward 

the more remote flanges cf the f ield? 

A Tend to be draining out toward — 

Q Tending to pull gas in from the poorer flange areas, i s 

that correct? 

A To a limited extentj as your permeability drops your dralj 

age would be slower and slower toward fee flanges of the f i e ld . 

Q Just how limited i s that — this f ie ld? 

A WeU, you ean*t say in figures how limited feat would be, 

but i t would leave areas undrained, say, while the better part of 

the f i e ld was drained or in the higher permeabilities. 

Q Tou don't think i t i s sufficiently limited to have prevent 
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communication wife tha South Blanco Field some several atlas to th 

southwest, you think it l i good «a©u#i to have dose that? 

A Mo, I don't because I don't believe that these sands wi l l 

drain over a mile or so* 

Q Oh, I thought you had a l l this as a common reservoir. 

Maybe I alauuder stood your prior testimony, I s there or i s there 

not communication between the two fields? 

A Let»s come back to the time element. I f you had a well 

in this area over a period of unknown amount of time, you would 

undoubtedly have some drainage, but I don't know what time I t alsjr 

be. I t might be a hundred years before I t starts affeeting gas 

up in fee Tapacito Field. 

Q I t i s a suffieiently short period of time that this Com

mission ought to consider i t as a practical matter, that i t has to 

take into account in solving spacing patterns for these two pools. 

Why should we worry about a hundred years frost now when we are 

draining out already some ten to f ifteen or twenty percent of fee 

reserves in one year's time? 

A Well, I t looks to me like I t I s time to consider i t now 

with tho way fee dri l l ing — i t i s aot a matter of several miles. 

There i s a completed well in— a mile from Tapacito, a mile and a 

half from fee Tapacito Field now, aad Skelly has just staked an 

additional well southwest of Section 2k, outside of the Tapacito 

Field. 

Q How, do you feel that there i s eross drainage down in that 
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area? 

A let any eroas drainage preBsuresblyj I don't beliere ther 

i s , but tha problem wi l l present i t aa l f as fee two f ie lds get eloae 

and oioser* 

Q Well, asstw&ng they butt rigat up to each other, they are 

In offsetting tracts, i s there going to be cross drainage then? 

A I beliere feat there wi l l be some cross drainage. There 

wi l l be areas undrained along fee borders of the f i e ld , i f they war 

Q In order to hare any significant amount of cross drainage, 

there wi l l hare to be some cross drainage deviating rather sig

nificantly from this northwest, southeast pattern of drainage which 

you f i r s t indicated to us, isn't that so? 

A Well, for example, in fee west half of Section 8 of 26 

Horth, ij. West, there i s an undrilled 320-acres, and across fee 

northern half of l t there i s a belt of high permeability in relatl© 

to the south half of fee 320-acre s, and i f feat location were d r i l l 

on a 320-acre spacing and the weil were placed in fee southwest 

corner of Seotion 8, the well would hare a relatively low deliver

ability while the north half of the 320-acre s would probably be 

drained by fee p̂ ^meat well. 

Q What evidence do you have as to fee reserves underlying 

feat particular 320 and the various parts of i t except just fee way 

feat you have contoured i t , Hr. Reese? 

A Well, fee evidence that I have i s from our net sand pays 

that we have contoured across the area. 
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Q Shat i& merely your eontouring, feou#i» feat lead a yea to 

feeso conclusions, i s that correct? 

A Ye a» 

Q There are several other places, are there not, where wells 

wouldn't have quite conformed to the contouring i f they hadn't been 

drilled and, of course, you would have put rather sharp crinkles or 

bends in the contour, isn*t that so? 

A As additional wells ar© drilled, we have to adjust our 

contours. 

Q I f the > "E" well which la ia the northeast quarter of 

Section 16 were moved over to i t s actual location, whieh i s on fee 

northwest quarter of that section, wouldn't that rather radical

ly affect your contouring a l l through that seotion of the field? 

A Hot a great deal. I t would widen fee permeability belt in 

there} I t would also widen the net footage. 

Q, Wouldn't i t also sort of put a kind of an "S*1 shape contou 

in there whleh you don't have present on the maps as you have drawn 

A Duo to the fact that we had a wrong location for the well 

there. 

Q But you haven11 adjusted them yet? 

A Ho. 

Q Mow, you got to — you mentioned at one point in your 

testimony that there was a 160-acre spacing in the South Blanco, 

and that you therefore thought there ought to be 160-acre spacing 

in fee Tapacito because you were aware of no geological or other 
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reason, i f I recal l TOUT testimony eorreetly, as to why title two 

pools should he — should have different spacing patterns estab 11 sl 

for them. Do I correctly remember your testimony in that regard? 

A That's correct. We have correlated the sand between the 

two f ie lds and the pressures, and that's our conclusion. That's 11 

Q How, as between the two pools, what i s the relative de

liverability capacity of the wells? I s i t much the same in the 

South Blanco as i t i s In the Tapacito? 

A In Tapacito It would be much higher at the present time 

because there i s no proration and because fee wells that are drlll« 

are much better wells. 

Q Does proration have anything to do wife the well's dellvet 

ability capacity? 

A That's right. I t l s mainly just because of the better we' 

in fee Tapacito Field as i t I s defined at fee present. 

Q So feat i s one difference between the f ields,at least that 

the average deliverability of the wells in Tapacito are substan

t ia l ly greater than South Blanco? 

A Tes. I would like to point out uiat right in the middle 

of South Blanco there i s another belt of high deliverability wells 

as compared to the Tapacito. 

Q What has been fee development pattern through most of thai 

belt? Has i t been developed on 160 or 320? 

A I t has been developed on 320* s in the middle part of this 

belt. However, as you get down Into th© southern part of the beltj 
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I t 1a on 160*a* 

Q A significant portion of i t ,a t least,has been developed 

on 320-acre basis, i s that correct? 

A About half of i t looks like I t has been developed on 320 

and half ef i t on 160. 

Q A l l right. Sow, GGsjparing the average permeability of the 

two areaa, which would you say would have fee better permeability, 

the Tapacito Field or the South Blanco, or ar© they both the same? 

A I would say that the present boundary of the Tapacito has 

the best permeabilities. The fact that the South Blanco-Pictured 

Cl i f f s Field covers such a big area would reduce i t s average perme

ability. 

Q By that, do you mean to Infer that this fairway you have 

been talking about in the South Blanco Field occupies relatively a 

somewhat smaller portion of th© total f i e ld area than in the ease 

of Tapacito? 

A I don*t know exactly how you would compare I t , but I think 

l t would compare about th© same. 

Q How, you have a very small portion of the South Blanco 

Field represented on that particular map, do you not? 

A Yes, that* s right. I t runs way up to the northwest. 

Q How, through how much of feat area does this band of high 

deliverability wells that you have been talking about extend? 

A I don't know. I haven't traced i t feat far . 

Q Are you prepared to state that i t i s as large, relative to 

DEARNLEY - MEIER & ASSOCIATES 
GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW MEXICO 
Phone CHope/ 3-6691 



173 
the total araa of the f l a id aa i t i s In Blanco or substantially sot 

A 1 believe i t anight bs larger due to the faet that i t ia 

much mors developed* 

Q X am talking about In comparison to the total area in the 

f i e ld . JBow, you said — 

A You are talking about the high permeability -** 

Q Right. 

A - - sone in the South Blanco ia comparison to thisf 

Q Tes, that's right. 

Kt. KMLLARTSi I f the Commission please, I wish the at

torney would let tbe witness answer the question. 

MR. GREHUR : Excuse me, Mr. Kellahin. 

A I t eould be larger because we have shown a portion of the 

South Blanco, and I know lt extends further north. 

Q I am not asking about tho number of acres in that band, I 

am asking about th© percentage of the acres in tho total f i e ld by 

the band. 

A I don't know about the exact percentage in fee South Blai 

I believe that i t would be greater. 

Q A greater percentage of the South Blanco would be repre

sented by these high deliverability wells than would be the ease 

in Tapacito? 

A Tes. However, you would have to take into aecbunt comple

tions. • This lower area feat i s not shown on the map was shot. Ths 

i s , the wells were completed by the shoot method,while these wells 
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here were fraced: . by Stanolind or Fan American, and resulted 

i n a much greater wel l potent ia l . 

Q low, disregarding these areas that have been poorly com

pleted, which of the f i e l d s would you say would have the higher 

de l ive rab i l i ty capacity? 

A The Tapacito Fie ld as I t l s presently defined. 

Q Sow, we have seen several differences between these f i e l d s 

already, haven11 we, Mr. Reese, that there i s considerable w e l l , 

l e t me ask you one other question. Moving out from the fairway of 

the South Blanco Flo ld to the point where you reached these non

commercial wells, by any standard, there i s a somewhat broader band 

there than there ie i n the case of the Tapacito Pool, Is there not? 

A There Is a broad band, yes. The present de f in i t i on of the 

Tapacito F ie ld Is l imi ted to the — only to the heart of the f i e l d , 

and the difference, there i s rea l ly no great difference because 

both f i e l d s have a very good heart or center part with the South 

Blanco Fie ld extended i n a band of low permeability on both sides, 

whereas the Tapacito Field as i t i s now i s just confined mainly to 

the porous be l t . 

Q Well now, re fe r r ing to Southern Union' 3 Exhibit here, and 

these orange and blue wells which represented either noncommercial 

wells or wells where there was such poor sand conditions that no. 

attempt waa even made to bring them In , would that l i e as close 

a similar band of wells l i e as close to the fairway of the South 

Blanco Fie ld as i t does here? 
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A Mo, i t would not. However, the band of wells as referred 

to here were drilled in the earlier stages and sines then there havjs 

been wells drilled in that same permeability. They are not big welp. 

but are — 

Q Are they oommo-rcial wells? 

A I don*t knox* what your definition of commercial i s . 

Q What* s yours? 

A Mine I s , i f the market j u s t i f i e s a d r i l l i n g of a w e l l , I t i 

a commercial well. 

Q Are any of those wells i n there, that are marked i n orange 

such 'what the present market condition would make them commercial 

wells? 

A I don*t believe that Southern onion would look at i t that 

way. 

Q Do you think that we would want to make more money on a 

well than anybody else i n order to make i t commercial, or do you 

think that our standard would be about the same as anyone else* s? 

A I assume from your statement that the line In there I s 

already loaded or packed to capacity, that there would be no incen

tive f o r you to make wells i n that area or d r i l l them for complet

ion. 

Q Do you know whether these wells were d r i l l e d before or afteir 

that line got f u l l ? 

A I believe they were d r i l l e d before. I — 

Q And they were not — excuse me, go ahead. 
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A t believe they were drilled in the early stages of the 

f i e ld to find out the extent of the f i e ld , and fee — at least the 

in i t i a l extent of i t , and the various pay rations that are presentl 

under i t . 

Q Are you aware of any well ln either the Tapacito or the 

South Blanoo Pool which has no microlog pay which would be a com

mercial well at the present time, according to your definition of 

a commercial well? 

A I am aware of the fact that there are quite a few wells 

drilled in the South Blanco Field that do not have microlog pay, 

and they are being produced. 

Q Bow, does the mere fact that a well i s being produced make 

i t a commercial well? 

A That question has a lot of answers, but I would say on the 

average fee fact that i t i s being produced within a f i e ld indicatei 

i t i s a commercial well. 

Q How, i f you had a well which had cost you forty thousand 

dollars to d r i l l and you could see that you could sel l twenty thou

sand dollars of gas out of i t and no more, would you or wouldn't 

you atteaqpt to market fee twenty thousand dollars* worth of gas in 

an effort to cut your loss? 

A Well, yes, in some instances. However, i f you had 

that same well that cost forty thousand dollars, and you had 

demand for your gas through a pipeline, you would be able to 

write off your intangibles and depreciate your tangibles, so your 

f 
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wells would actually not coat forty thousand dollars. 

Q A l l right. Letts say i t cost twenty thousand dollars aftejr 

you have written off the Intangibles, and though you are able to 

market ten thousand dollars worth of gas, would you go ahead and 

try to salvage what your actual loss would be, after taxes, or not? 

A I don*t know how you oould say tbat. You might market ter 

thousand dollars worth of gas or what you would market out of that 

well, but regardless of whether I t was ten thousand or not, 1 would 

go ahead and produce the well to get the ten thousand back and any 

profit that might be in the well. 

Q You would do the very best you could, whither or not you 

were to get a l l your money back, Is that correct? 

A That* 3 correct. If the f i r s t well in the area or the flrsjt 

few wella showed that I couldn't make a profit, I wouldn't continue 

to d r i l l wells like they are doing in this area. 

Q How, along the southern flange of the Tapacito Field there 

since these f i r s t wells which I think you classified as explorator| 

wells that you drilled, has there been a continuance of this kind 

of dri l l ing such as you have just been describing? I mean close 

along the borders of the pool? 

A Since those wells were dril led, there has been continuous 

dri l l ing, especially from the South Blanco Field toward this araa. 

A l l these wells in th© southwest of 26 Horth, Range l\. West have beejn 

drilled since those wells were dril led. 

Q They haven't been coming down from fee Tapacito, have they 

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 CHopel 3-6691 



183 
Mr. Reese? 

A there might be one or two of them, but not to any great 

extent. 

Q low, within what portion cf fee pool, either as defined ©2 

not defined by Comal sslon nomenclature which would be product I T S oi 

a coBEierelal well by your standard, tfcat i s to say, one that you 

would d r i l l i f you knew what you were going to get for sure? Isn't 

a great majority of that acreage what 1 think you classify as prett 

good acreage from a porosity and permeability standpoint? 

A You man within the Tapacito Pool? 

Q Yes. 

A I wouh say l t i s excellent acreage. 

Q And wife substantial majority of fee acreage being excell

ent acreage, isn't that the acreage that should be given most con

sideration by the Commission in establishing spacing rather than 

the minority of acreage along the flanges of the pool where there 

would be less favorable, less excellent conditions? 

A I disagree wife the minority part because of the fact that 

fee smaller productive wells wi l l be found over a much greater area 

than the excellent acreage of the Tapacito Fie ld . 

Q Do you feel , then, that we ©u#it to be setting rules here 

in contemplation of areas that are not commercially productive? 

A The thing that I feel should be taken into aecount i s that 

this area wi l l produce gas across here and i s an indication of goin 

on clear northeast. There are a lot of completed wells in there, 
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in Township 27 forth, I4. West and £ West. There are ooffiB lated Ma

tured C l i f f s wells elear to toe north end of both of those township 

in both sands. 

Q I s i t good conservation praotiea to encourage the d r i l l lu 

of noncommercial wells? 

A I disagree with your term ^noncommercial,'1 but I know i t 1 

good conservation practice to look at i t and obtain as much pis as 

you can from an areajlf m i s area i s only developed on 320, why, i t 

would leave gas around the margins unprodaeed. 

Q How, to return to tbe question, define commercial as you 

wi l l , i s i t good conservation practice to encourage the dril l ing 

of noncommercial wells? Is that something that we ou^it to be dolr 

here before this body? 

A I think i t I s good conservation practice to encourage the 

drill ing of wells where natural gas reserves can be produced and 

sold to a market. 

Q And i t doesn't make any difference to you whether the well 

are commercial wells or not? 

A Well, I think that your term commercial comes back — of 

course, your picture or Southern Union* s picture — say that your 

monthly production i s somewhere in the neighborhood of two bl l l ioa 

cubic feet of gas a month, and Bl Paso*s production i s running arou 

thirty bil l ion a month, and your picture of what would be commereia 

or wouldn't be commercial in one area would be somewhat different 

from Sl Paso or someone else. 
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Q Torn feink m wast a batter wall, and va would call it com

mercial, than moat operators, is that ri$it? 

A I t i s not so much that, you would have to take into con

sideration whether you could se l l the gas or not. 

Q' Are you aware of the fact that Southern union i s selling 

31 Pa30 Hatural approximately a hundred million MCF of gas per day 

in the San Juan Basin? 

A I have heard of the fact that they are, but I didn't know 

how much and ths main thing that I was looking at here I s your stat 

ment that the line was f u l l and that you could not move any more ga 

throu^i there. 

Q That, of course, doesn't mean that the line can't be loop© 

or compression fac i l i t i e s put In there, does It? 

A So, and that's why I was pointing out that with the raultip 

pays that you have In there that dual completion or even triple 

completion may be practical. 

Q Mow, are any of these dual or triple completion wells that 

you have been talking about cojamercial wells in the Pictured Cl i f f s 

or even in a l l three of them? 

A There, again, we get into fee variable factors on fee com* 

merelal wells, but I believe that they are because they wouldn't be 

drilled i f they weren't, and also a dual makes more available a 

smaller deliverability per well. 

Q I s I t the fact that they are baing produced that makes the 

commercial, to your point of view? 
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A The fact that they are being produeed and, sold to a mrket 

and that they are being continuously drilled. 

Q How, how many of $ios© have been drilled recently since 

the f i r s t of ths year, Mr. Reese? 

A I don't know the exact number, but I have already pointed 

out some of the new locations} this well in the southwest of — 

Q low, wo are talking about dual and triple completions, Mrs 

Reese. 

A I haven't kept up with th© number that have been drilled 

since theZfirst of the year. However, in th© southwest of section 

21, ln this corner we are presently staking a dual Pictured Cl i f f s 

Mesaverde forft0**idaatel Petroleum Corporation. In fact, we have 

already staked tha location. 

Q Do you know of any that have actually been eo completed 

this year? 

A I know of some in the north, in $ own ship 27, 5, there hav 

been several locations staked for dual, and Pacific has complete 

one in there. 

Q How far away i s that from Tapacito? 

A Would be approximately in this position, about three miles 

from the northwest end of the Tapacito. 

Q I thou^at you were pointing off up here to th© northeast? 

A I was. I just stated that we have staked a location ia 

that section. 

Q "What percentage of the acreage included within the defined 

» 
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limit* in thia pool, and this will ha approxiaately, is owned by 

(Junsi$it Butte uranium Company? 

A X don't know fee exact percentage. I haven't figured it i 

Q Sow much does i t appear to be, which I think you have croi 

hatched in your map? 

A A sec tion and a quarter within the limits. 

Q And how many acre a did you find to be within fee pool as 

a whole when yen wore diaouaalng total pool reserves? 

A Referring baek to my previous testimony, I t was twenty-on« 

thousand, six hundred acres, that was February, 1958. 

Q which approximately eight hundred acres would be that 

would be a seotion and a quarter would be Gunsight Butte, i s feat 

eorreott 

A that's correct. 

Q that would be somewhere around two to tree percent, wouldi 

l t , Mr. Reese, of fee total acreage perhaps? 

A X assume that's right. 

Q Bow many additional locations would tun sight Butte have 

available t© i t i f a 160-acre spacing were authorised? 

A Fiv© Pictured Cliffs locations. 

Q I am speaking within the limits of fee pool as presently 

defined, S§F>. Reese. 

ffl. KSLLAHI»; Xf the Commission please, X object to fe© 

wording of fe© question for the reason that th© pool rulss establli 

for fe© Tapacito (las Fool extend two miles beyond the boundaries oi 

tut. 

I S -

»t 

bed 

D E A R N L E Y ' M E I E R 8C 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/ 3-669! 



188 
the pool as defined by the Commission, and any locations available 

to Gunaignt Butte would be affected by the pool rules. So it woul£ 

be wholly immaterial as to how many locations you had inside or 

outside, if he has so many locations which are governed by the poo 

rules. The proper prospective locations would be included within 

this two-mile limit. 

MR. GRIMIERt He has already stated that. I am trying to 

find out how many of the five that are within the requirement of 

the pools are within fee requirement of fee pool as presently de

fined. 

A There are two within fe© present limits of the pool. 

Q (By Mr. Grenier) Sow, taking either the five or the two, 

I believe you testified yesterday that it would take some forty-

six additional wells to drill up the pool, as a whole, as presently 

defined on 160-acre spacing, is that correct? 

A I believe i t was testified to that effeet yesterday. 

Q Go ahead. I didn't mean to interrupt. 

A I just said that I recall that is the figure. 

Q So the five locations whieh you have just mentioned woulc 

represent about ten percent of those additional — of those wells, 

wouldn't lt? 

A Tes, of those. 

Q And fee two locations within the actual limits of the poojl 

along the fairway would represent maybe two and a half percent, 

something of feat sort? 
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A That's correct. 

Q i&esii't i t strike you a l i t t le hit feat this la kind of a 

ta i l trying te wag fee deg for the operator of that small segment 

of the pool to be attempting to Impose i ts well upon the entire 

remainder of fee operators in fee pool? 

Mil. wmMSms If i t please fee Commission, X want te make 

an objectIon to feat question. 

MS. GREHTER: We win withdraw i t , Mr. Kellahin. 

MR, 5BLLAHB?: All right. 

Q {By Mr.ORBwisH) In your testimony this morning, X believe 

you aald feat you had classified aa net pay anything that had fire 

pereent porosity and some percent of connate water as a limit. 

What waa feat percentage, Mr. Reese? 

A Saat was sixty percent. 

Q Should have not more fean sixty percent connate water 

content? 

A Tea. 

Q And you disregarded permoability entirely in determining 

net pay, i s that right? 

A That's right. For our reserves. 

Q So are these, than, total reserves or are they recoverable 

A They are recoverable reserves down to one hundred pounds 

abandonment pressure* 

Q And you feel feat you can recover these reserves regar die si 
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of whether there is any parmaability there or not? 

* I *M»«% say that fee?© wasn't any parrasahillty or not. 

I said wa calculated our reaorvs* aeparataly ao as to know how rauci 

reserves ars there and whether thoy are roeovoraMe. 

Q Wall, ara tha rosarros that yon roally foal are there, fei 

m a feat ara indioatod hy yew niorolog sand thickness or hy this 

net pay sand thicknesa? 

A lha mat pay sand thickness. 

Q And that's the one where yom amid you computed without re

gard to the pre sen©© of poraoaMllty, isn*t that correct ? 

A That's right. 

Q s© that — and thin I come haok to the question, can yon 

produce or ©an you recover any rosorvoa wifeomt poraeafeilityf 

A You hare to have some pOJftooaoility* . 

Q ]*tt you didn't seek to determine whether or not feor© was 

periaeeMlity throughout your not pay sootloa, you wont only ©» 

porosity aad connate water? 

A Xo ealoulatiag fee total roaorves. Bowovor, in thia area 

wo know that there is portability whether you can measure it or 

aot. I did want to point out that la regard to permeability, feat 

when we caloulate fee reserves in an area, if there .-a*©.loseplotod 

wolla in feo area, that are aoiually produoiaig, feat la an evidence 

of permeability, and then w© com© to areas like & th© San 3mm 

whore there are these large blanket sands eJEtaisdiag over many 
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square milts, and there are approximately five thousand walls or 

better ih both fee Piotursd Cl i f f s and Mesaverde sand. Ve knew 

that we are in areas of large stratographic traps where fee per

meability ia low and i t ' s so low on fee average feat there i s Htt3 

else other than gas that could be produced from i t . And when we 

make a reserve calculation on an area like fee Tapacito Field or 

any other f i e l d In feat area, we basically assume feat there I s 

some permoabillty. Aa an il lustration, i t I s not within fee Pic

tured C l i f f s aand hut in fee Mesaverde. Ve have cored one well 

to the north whioh had permeability of 242 feet, and there were 

four feet of the entire core that had fractures, yet the well was 

a six-million cubic foot Mesaverde Well. The Magnolia in this arei 

was done fee same. In one particular core, their average perme

ability was a .31 and that's the kind of permeability we are deal

ing with in fee Mesaverde, and the Mesaverde I s related in litholoj 

to fee Pictured Cl i f f s sand and they are the same type of strato

graphic areas. 

Q You mentioned that in the Mesaverde there was rather sub

stantial freeing, I s that correct? 

A Ho. I aald there were four feet In the entire cor© of \$l 

feet of — or 110 feet of net sands that had some freeing in i t , sc 

we couldn't attribute the production to freeing. 

Q You couldn't attribute i t to freeing? 

A Ho. 

Q Six feet of fractured sand wouldn't produce six million ir 
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a day? 

A There were four square feet. 

Q Four square feet went to feat? 

A I t eould or coula't, out wo attributed It to produotion 

in fee low permeability. 

Q How, la there any aigaif leant amount of frac ing in fee 

Pictured Cliffs formation? 

A I would say that i t varies In some areas. There is quite 

a lot of fracIng. 

Q Can you give us an example of any core that shows any 

significant amount of freeing? 

A This particular core I just read off has seven feet of 

vertical fractures Indicated in i t . In the Ho. 1 yicarllla Veil 

ln Section 16 of 26 Horth, Ij, West. 

Q That you say Is vertical fracing? 

A That la fee indication on the core. 

Q Could you expect feat to extend over any large amount of 

area,vertical fracing as opposed to horlsontal? 

A I t could or couldn't. 

Q, Are there any other logs feat you know of which show 

any suoh fracing, or sores, I should amy? 

A I know of no ethers. I have heard of other a. 

Q You know of no others yourself, i s feat correct? 

A I knew of a lot of logs wife vertical fracing indicated 

hero and there on feo core analyses. 
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Q In the Fletured Cliff st 

A There 1* hardly sny cere that ia taken in any ef the Pic

tured Cliffe or any of the other zones, i f i t doesn't hare one or 

two feet of fraeing. However, there i s not enough to indicate that 

it would he fraeing reservoir. 

MR. fmwmi Take a terminate break, please. 

(Heoeas) 

MR. ?m%WRi The meeting will some to order, please. 

Q Ve have just a few caseations more, Mr. Reese. You stated, 

X believe, at one point feat you thous^t feat there might be as mu« 

as a billion oubio feet por 32C*aere tract left i f feat second we 13 

weren't drilled, i s feat correct? Some of these tracts, at least? 

A Yea, X did. I used that only as an Illustration of what 

there eould be. 

Q How did you ©laeulate that figure, Mr. Reese? 

A By estimation. 

Q Froa what? 

A From comparing Ixhifelt 9 to latfclolt 8. And comparing on 

Sxhibit 9 fee micro reserves on fee l leari l la 2*1 Well of two hun

dred and ninety million, five hundred and sixty MCF of gaa as com

pered to fee total reserves under fee same acreage of one billion, 

aoven hundred and sovonty-feroe minion, four hundred and forty 

MCF of gas. 

Q B o i understand you to be telling us, then, that the basli 

apon whieh reaorves are estimated will in some direst fashion affec 
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th* amount of gaa that i t going to ht left in place? 

A Io, ©a the basis of M s , 1 am merely painting out that 

there will be some amount of gas between th© mierolog reserves and 

our groea reeorve* left in place, 

Q But you don't know exaetiy how mueh that will be, do you? 

A Bo, I don't. It will be somewhere between the microlog 

re eerves and too total re servos* 

Q If the well drilled in the other half of that 320 wore 

like the f i rs t one, would i t be as much as a billion feet loft in t 

circumstance? 

A It eould be. 

Q Would feat be recoverable in a reasonable period of time? 

A It would be more recoverable in a reasonable period of tia 

on a 160-acre spacing. 

Q I asked, would i t be recoverable in a reasonable period of 

time? 

A Tou mean fee billion cubic feet of gas feat is left? 

Q Tos. Here wo have on fee 2»H in a hundred and sixty-fire 

days a total of forty thousand, eiga* sixty-seven MCP whleh repre

sented, according to Ixhiblt 9, 3.12 percent. On an annual basis, 

our figures which are Indicated on Sfeifeit 8 for the same well, i t 

would be producing at the init ia l rate of £.09 percent of our re

serve per year. Would you say feat a well producing at those rate 

would be able to produce the recoverable reserve In a reasonable 

period of time? 
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A Which rat© d© you meant 

Q Hfeer of feom, either rate, fake me 5.09 aa being fee 

higher. 

A Well* I would aay feat feo — feat at fee rate of 5.09 

percent, feat there should be two wells drilled on a 320 In order tc 

bring fee production within a reasonable rate of time. 

Q Assuming the second well la just like fee f i r s t one, woulc 

feat s t i l l be a reasonable period of time in whleh fee two could 

recover, i f f*w billion, seventy-ferae million f igure is correct? 

A Tes, feat would be a reasonable rate of time. 

Q One last point. Do you recall fee core analysis on the 

•Tioarilla 1-G Well which was introduoed as one of Southern uhlon* s 

Bxhibita yesterday, or were you familiar wife feat core already? 

A I am familiar wife i t . I lust don*t recall the details 

on i t . 

Q Do you recall any portion of fee sand as indicated In thai 

core analysis having less than a sixty percent connate water eon* 

tent? 

A Saving less than a sixty percent — 

Q Sixty percent connate water content? 

A So, and feat is why we asked the question yesterday, i f 

this represented the total water which would be connate water 

plus any Infiltration from drilling mud and also the date of this 

core is in July 195k* and it was about that time that Cole Labora

tory had made some collections on their water saturation. But as 

< 
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&» mm ia praaontad hero, there la no ©ore analyslB lower than 

sixty paroant. Va did giro this wil l some pay em the ©mala of fe© 

log aad assisted that the water saturations aa shown on fe© eore 

were too high. 

Q Tou just assumed that the ©oro was wrong? 

1 Well, from our experience wife core analysis, w© know feat 

in feo fagt that feoy war© giving too hJ#* w*t#r saturation to some 

of feoae sands, and wo also know that any time you gat acaae of fe© 

higher porosities feat your h l#*r jeorosities will iaarariahly r©gal 

in lower water saturation. 

Q 3h ofeor words, — to come oaok to feo question, you just 

assumed that this must ho wrong and ao disregarded what fee ©oro 

actually shoved in detor*inlng not pay for feat partioular well? 

A We determined fee not pay of fe© slumber J as centered to 

other Slumber yt© and cores. 

MR. GRENIER $ I think feat ©^platoa our queatlomo. 

K l . PCRTEKt Hr. Cooley, do you have a question? 

lfl. COOIsy; Tea. 

QUESTIONS BY MK. COOLEY: 

Q Rooao, have ytm made any estimates of what th© total 

amount of gas feat you. fool would ho loft taarooovorod os 320-aor© 

a»aoing feat mt#*t he rooovorod on l$#«*aoro spacing in fe© Tape©!*© 

Pool? Yea* hato made mm estimates aa to partleular wells and stat 

ranges feat yom thought this ^nrooororod gas oould possibly he in 

^.•o you *Sd« any estimate as to what fe© total ml#*t be for fee 
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whole pool? 

A So, I haveatt. 

Q Could you do ao now? 

A Th* only estimate that I would make would he a general one 

that our total reserves for the whole pool,that there might he as 

much as f i f ty percent of the reserve* left in place. I t could he 

that higa or range from there down to ten percent. The total re-

serves feat we have given fee pool are a hundred and ninety-nine 

billion, nine hundred and seventy-two million, e i£ i t hundred MCF 

of pis, 

HH. PORTER: I s that recoverable reserves? 

A That i s recoverable reserves. 

Q (By Mr. Cooley) T>o you feel feat fee loss for drilling ©a 

320 would range somewhere between ten percent and twenty percent of 

that figure? 

A Yes. 

MR. COOISft Thatts a l l the questions 1 have. 

Mt. HIHKLE: 1 would like to ask Mr. Reese two or three 

questions. 

QT3SSTI0KS i f MR. HOTLE: 

0. Mr. Reese, 1 believe you have testified feat you have made 

estimates, that some additional gas would he recovered by develop 

ing on a 160-acre spacing over 320-acre spacing. How, did you use 

any accepted principals of reservoir engineering in making those 

estimates? 
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A The things feat I hats used are presented here, hare been 

presented here today in pointing out the varying permeability and 

contrasting fee reserves calculations, which are based on engineer* 

Ing principles. 

Q Did you use anything that shows a relation of f lu id flows 

and porous media to factors of pressure, permeability, thickness, 

f lu id viscosity, well bore or distance of drainage? 

A #o, I have not used any of those just as you have stated 

them. I have used a general knowledge on the permeability and the 

knowledge that these low permeable sands do not transmit gas over 

into any gravity distance. 

Q $he facts that I have mentioned are generally accepted in 

fee Industry for determining feess factors, are feey not? 

A I n . i have not used them In fee manner In which feey wax 

illustrated yesterday, by your witness, you migkt say. 

Q Ihea, fee estimates that you have made are based upon youi 

judgment and experience and just your idea of what might happen In 

this particular case, i s feat right? 

A So. the estimate i s based on actual core analysis, re sen 

calculation, the known amount of water saturation, the known per

meability aa compared to fee relative permeabilities on micrologs, 

fee pressures, temperatures, and everything feat i s generally ap

plied in calculating reserves. 

Q Bid you make a concerted effort by any known accepted 

method or principle of reservoir calculations to arrive at this 

* 
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-

figure? 

A Well. yea. Just aa 1 stated, I used a i l those factors 

that I enumerated. 

Q How, I also believe that you testified that, lu your ©pin* 

ion, the drainage pattern was kind of an elongated affairi northwei 

and southeast. Did you use any accepted principles of reservoir ez 

glneering In arriving at the drainage that you have testified to? 

A I used the accepted principles of constructing a microlog 

map showing the direction and the extent of the permeable zone, 

whieh i s generally accepted, 

ES. HIHKLSt That's a l l . 

MB. PORTER: Does anyone else have a question of the wit* 

neas? Tho witness may be excused. 

(Witness excused) 

MR. PORTERs Anyone else have any more testimony? 

MR. EiLlAHXHi We have one further witness, i f the Com

mission please. X believe he wi l l bo quite short. 

MR. Peemu Xou have one more witness? 

MR. mUjAMISt Tes, s i r . Cal l Mr. Thomas A. Dugan. 

(Witness sworn) 

THOMAS A. B03AH, 

called as a witness, having been f i r s t duly sworn on oath, te st i f le 

as follows: 

DIRECT EXft.MISATIQN 

BT MR. miiASIH; 
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Q Will you state yow Sams, please? 

Q By wham are you ©alloyed, Kr. Bugsji? 

A Tal !U Boose* 

Q In what capacity? 

A As am engineer. 

Q Ar© you a gradate p»tr©l©t» engineer? 

A Yes, 

Q Mr, Dugan, have you hereof or© qualified ©afore this Com* 

mission a* an expert p©tr©l©«8 engineer and had your «nO£f ieatioaa 

aecoptod fey fee CoanlaaKUnT 

A Before examiner hearing. 

m, m&umt Ar© fee witaoaat ©ualifioations acooptobl© 

to fe© Commission, or do feey desire to hear thorn? 

ISI. TQRfMt I bailor© ho should be siualifiod at this time 

briefly, pleas©. 

Q Would you briefly ©utlin© your education and exp©ri©a©© in 

fe© f l« ld of petroleum engineering, Kr. Bugan? 

A I am a graduate from fee 'fteiyoraity of Oklahoma in 1950, 

and hair© worked as a petroleum engineer sine© feat time for 

Phillips Betroloum Qmgmsj* faaif i© Sorfewost and Yal B©«se, and 

worked in fe© San Juan Basin fir© and a half years, and I am a 

r©gist«rod ©nglaoor la fe© stato of Mew Mexi©©, 

Q How long did you work for fe© o©mpanl«s whioh you montion©^ 

A Pour and a half years for Pacific, and thro© years -* no, 

? 
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four and a half years for Phil l ips, and thro© years for Pacif ic . 

Q Where was meat of that work done, for tho most part? 

A Por Phillips I worked in Kansas, Oklahoma, Texas and Col

orado, and also in Hew Hex! 00. And a l l of my work for Fa© i f ie has 

been in San Juan Basin, 

MR. fffiSMt l i s qualifications ar© aecopta&l©. 

MB, KSLLAHUT: Thank yom. 

Q low, Mr. Bugan, have you examin»d Southern Unionf s Ixhibli 

10, 11, 12 and 13? 

A T©s. 

Q Would you make a simple ©aloulation as t© the well© oper

ated by tuuaight Butte? 

A Tes. We made a graph in the same manner that Southern Cni 

made theirs. And the Florence 1 came out very well in substantiati 

160-acre spacing in that the pressure decline versus cumulative pro 

duction came out practically the same as Mr. Reese* reserve would 

com© outj slightly less, i t would be drained approximately 139 acre 

using this method from the Florence 1. 

Q flow, insofar as you know, did you ns© the same method of 

calculation in preparing that — 

A Tes. 

Q — as was used by Southern Bhion? 

A Tes, as far as I know. Florence 2 dldn»t come out quite a, 

well. 

Q Will you show what the results were on that? 
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A 17 sing Hr. Be© so* r© servo, th© drawdown should be in thl« 

manner as this curv© shews here, and fee actual pressure decline i* 

shewing feat I t i s going to drain something like 69 acres. 

Q Sow, did you prepare an exhibit to d©jB@matrat©,fels, Mr. 

Dugan? 

A flo, I didn*t. 

Q For what reason? 

A Actually, I don* t belief© this method on a on©*w©ll basis 

or four-well basis is very applloaol©. I t ' s a very good approach 

if i t war© taken on an entire reservoir status, out Just using in

dividual wells i t can be pretty hard t© draw a conclusion from just 

a few wells* 

q For what reason,, Mr. Dugan? 

A ¥©11, there is a lot of variables in on© well such as 

pressure buildups and securing accurate bottom hole pressures and 

possibly aa Southern Bhlon has done to quit© some extent, showing 

communications between particular wells. 

Q Would that affect this type of computation? 

A Certainly would on a single well basis. 

Q Bow, with reference to Southern Union* s Exhibits li}, throu$ 

18, have you examined those? 

A Ye 3. 

Q You heard Mr. Widerkehr's statement to the effect feat 

these wells were used because feey had a good productive history, 

and I believe he had another reason perhaps. Ar© these wells 
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representative of the wells in the Tapacito? 

A Tssterday I under steed Mr. Widerkehr te say that they wer<-

representative* However, Just by using his tahiblt 9, on the 23 

wells he has shown there, those are outstanding wells. In faet, 

there are five. Their average daily productivity or actual average 

daily production to date is one million, six hundred ninety-few 

MCF or cubic feet por day, while the overall average of the 23 

wells is something like nine hundred and f lfty*f ive thousand cubic 

feet per day. so, therefore, i t is pretty easy to see, if you go 

througi and examine i t , that there i s seven outstanding wells in tbje 

twenty-three, and he aecidently picked five of those seven. 

Q How, with regard to Southern Union* s Exhibit Wo. 8, have 

you made a calculation of the payout period on the twenty-three 

wells shown on that exhibit? 

A Well, just a rough calculation. 

Q What factors did you consider in making that calculation? 

A Well, I just divided the cumulative production by the days 

produced, which — and got an average daily production for the 

twenty-three weeks which was nine hundred and fifty-five thousand 

cubic feet per day. 

Q And then what did you do with that figure? 

A Then, using ten cents — value of ten cents for the gas, and 

a well cost forty thousand dollars, it worked out that the payout 

would be approximately 1.15 years. Four hundred and eighteen days. 

Q Four hundred and eighteen days? 
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A tea, md hy th© way, thesa average •* fe© ti»B"ljp-%l»*af 

walls produosd an average ef ferso htmdirod and sixfcHft days apises 

That wag a a of Fobrmry fe© 28fe. 

Q Hr, Dugan, ar© you familiar wife fe© ownership of fe© 

properties within fee vicinity of fe© fapaolto-Fi©tured Cliffs Po©: 

A Well, only as they ar© Shown on maps feat 1 have look©< 

at* 

Q Bow, in regard to that acreage lying adjacent t© fe© fapa* 

eit© in fe© southwest portion ©f fomahip 26 8©rth, Bangs Ij. Wast, 

eould you say who owns that? 

A X©u mean this line her©? 

Q 7©s, s ir* 

A Well, i t is pretty obvious that Southern Union owns the 

main portion from here to — well, from what is shown on here, 

Southern Bhion owns practically a l l of feat down to here. Proa h«i 

to here. 

MB* KULAHBfj That's a l l the questions we hare. 

MB* F0B3KU Any questions of Mr. Dugan? 

MS. B̂MKJMt May Mr. Widerkehr question on ©©half of 

Southern Union? 

GROSS SUMTXaTICtf 

BY. MB. WIBBRKBBR: 

Q Mr. Dugan, on your f i r s t decline curve oa the f irs t two 

Florence Wells, how was that pressure taken and who took it? Who 

took fee shut*in? You used fee shut-in pressure versus ©amulatiis© 

.? 
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productlout 

A Tes, s i r . 

Q Who took ths pressure? 

A Karl Hamstock. 

Q With Debley? 

A Tes. 

0. How long had the well be shut-in when you took that pres

sure? 

A Thirty*three days, five days longer than usual. 

0. How much production have you had out of the well? 

A This I s on Reese* Exhibit 3. I t was cumulative productlo 

as of — this i s as of December 1st. 

Q A l l right.. 

A Was two hundred and ninety-two thousand, two hundred and 

ei$ity-eight MCF. 

Q And when was the shut-in pressure taken? 

A The well was shut in December the J t̂h, *57, and the press*; 

was taken January fee 6th, *S8. 

Q You don*t know whether that i s representative of the true 

reservoir pressure or not? 

A Ho, I don't. I sure don't. 

Q How about the other one, fee same situation? 

A The same, exactly the same days. 

Q Mr. Dugan, isn't i t well known In engineering circles tha 

a pressure decline curve on a well gives you the best possible answ 
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as to tha anticipated ultimate recovery of a well? 

A Sot a 1., surely not. 

Q Por a given well, a pressure decline curve on a given wel 

A So. 

Q (Jives you the reserve, recoverable reserve of that well? 

A I f you had a series of points, perhaps, and with — under 

stable conditions with say, the offset wells producing a l l the tim 

or shut in a l l the time, yes, i t i s an excellent way. Bat 1. here 

where there has been offset wells shut in, or there Is a well that 

has produced several — a long time before the other wells were 

drilled In tho f ia ld , i t ' s pretty erroneous. 

Q Just to clear that thing, how long was that produced be

fore any other wells were started on production? 

A I don't know. Quite a while. 

Q Okay, t e l l me. 

A Well, just the wells *-

Q We are talking — which well are you talking about speci

f ica l ly? 

A That one i s the 5-D. 

Q When was i t connected? I f you look at Exhibit 8, I belle 

i t wi l l give you that information. 

A f?-D has produced four hundred and thirty-five days. 

Q And just looking at the rest of the wells in the vicinity 

how long has the 1-D produced? 

A 1-D? 

L? 
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Q laa. A 14-02. 

Q Haw about fe© M t A W . 

Q So fees© — i t really — i t hadn't boom produced a long 

time befer© fee omVer wells had been produced, had it? 

A >D, 1%. 

Q Those are fee wells ln the vicinity of It? 

A 7©s. 

Q As a matter of fact,they circled it completely, I bellow© 

A Toa. 

Q So, actually, i t didn't produce a lot of pis before fe© 

rest ef fee wells did? 

A 2 was wondering. You said *» 

Q X asked you a question, Mr. Dugan. 

A Sx©use me. what was your quo at ion? 

Q x asked you i f i t had been produced a long time before 

the other well In the vicinity, ©of or© fe© other well had b©«n pro

duced? 

A Considerably longer, before fe© ipD. 

Q How about fe© other one? 

A Approximately fe© same time. 

Q Ho. 2. I f th© other wells had be©n oa production at fe© 

time this particular well was shut In, would feat have tended to 

make this shut*in pressure less or more fean fee other well? In 

other words, i f a l l the surrounding wells were on production and 

this w©ll was shut in, in on© instance and in fee other instance 
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a l l the wells were shut in, In which case would you expect the 

highest pressure? 

A Well, feat — this i s of the group feat you — 

Q just answer my question. 

A I am answering i t . This i s of the group, one of the grou] 

that you established communication between particular wells, isn't 

i t? 

Q Tes, i t l s . 

A Well, I 'd say, then, i f the other wells — you hare prettj 

well definitely proved eommunleation i f fee other wells were pro-

dueingj I would expect a lower pressure. 

Q I f fee other wells were producing, you would expect a 

lower pressure? 

A Tes. 

Q So then, actually in this case when a l l the ofeer wells 

were producing to get a representative pressure — to get a truer 

pressure, that pressure would have had to be higher and consequent! 

the recovery reserves Indicated by my curve would be greater? 

A Possibly. 

Q So I s — this i s a conservative estimate on that basis? 

A I f the pressure i s low; l s feat a bottom hole pressure? 

Q So, top hole pressure. I f i t has f lu id in there, i t 

would s t i l l be higher? A Tes. 

Q So i t i s s t i l l conservative? A Tes. 

Q Tou say that i t i s not a good way to do i t . Tel l me how, 
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you might have gotten a lesser answer than I got on this partieula 

well. 

A You happen to pick out the test best wells. We hare a l 

ways agreed that probably the better wells w i l l drain more than 

320 acres. I was wondering why you didn't pick out, for Instance, 

the 1-D or the 2-D. 

Q Well, I am not on fee stand, but I wi l l answer that ques

tion because i t had mechanical dif f icult ies in completions. You 

say I picked out th© best wells. Would you like to refer to Ex

hibit 9? 

A Okay. 

Q The present reserves produced in th© well in question, th 

5~D, i s 15.79, I believe for 365 days produced. 

A 5-D. Yes. 

Q Look at 3-D, and what i s the present reserves produced 

on the basis of 365 days? A 3-D? 

Q Yes. 

A 19.7, according to your calculation. 

Q A l l right, look at the 2-C. 

A 17.85. 

Q How about Honolulu* s J i c a r i l l a 2? 

A 22j..87. 

Q Were any of those used by me? 

A Let me look. 

Q I asked you a question. A He. 
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Q A l l right. My next question, than, la , as an engineer, 

i f you ware going to calculate reserves using a pressure decline 

curve, would you not want to take wells with the highest total 

volume of production to get the best curve? 

A The highest number of days produced, perhaps* 

Q lot the higher number of gas produced, 

A Well, the highest volume of gas, You are picking your 

best wells, naturally, You can see that easily by taking the aver 

age daily deliverability from each well, 

Q But I said, isn't that the way, as an engineer, that you 

would go about i t to try to pick out — 

A I f you would do that, you wouldn't get a representative 

picture of the f i e ld . 

Q How do you know you wouldn't? 

A Because you are not picking representative wells, you are 

picking the best wells, you are not picking the average wells or 

the below average wells. 

Q Well, I just showed you four more wells that were above 

this one, and — 

A Above l t in percent of reserves calculated by your cal

culations, but not above i t In daily deliverability. 

Q You made the statement that you couldn't do that on just 

a few wells. 

A I don't think you can get a representative picture of 

f ields by two wells. 

• 

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 



211 
Q What i f you took ton well* covering ton hundred acres, would 

that give a better picture? 

A To give you a proper picture, with that type of approach, 1 

would suggest that you take a •* the entire production from the 

reservoir and th© average bottom hole pressure. 

Q Have you done that? 

A Ho, s i r . 

Q Do you think that i t i s feasible to do any such things as 

that? 

A Well, i f I were going to try to prove reserves, that's the 

way I would do. 

Q Do you think that ls feasible, to do that with three pipe 11 

companies operating there? Do you think that i s feasible, to show 

this and get that kind of information? 

A Ho, I don't think I t l s feasible to try to show reserves 

this way. 

Q As one engineer to another, I disagree with you, but that's 

another matter. Do you feel that you can, by any means, from a 

pressure decline curve, calculate reserves? Do you think i t i s pos 

slble to do so? 

A Well, I think I just pointed out how I would have done i t , 

i f ~ 

Q Do you think i t can be done, then? 

A Yes, sure do. 

MR. WIDSRKMR: That's a l l . 
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QtfESTOTS BT MR. HBfKLEi 

Q Mr. Dugan, does ex t rapola t ion of a pressure decline cumula

t i v e production p lo t Indicate the recoverable gas I n place underly

ing the p a r t i c u l a r t r a c t assigned t o the well? 

A Would you repeat that again, please? 

Q Does the ex t rapola t ion of a pressure decline cumulative pro 

duction p l o t indicate the recoverable gas i n place underlying the 

p a r t i c u l a r t r a c t assigned to the wel l? 

A Not the p a r t i c u l a r t r a c t , no. 

Q Gould i t Indicate the manner I n which the w e l l had been pro 

duced i n r e l a t i o n to other we l l s i n the area? 

A I t c e r t a i n l y could. 

Q, So i t i s not I n d i c a t i v e , then, of the amount of gas i n plac 

under any p a r t i c u l a r w e l l or under any un i t assigned to the w e l l , i 

that r i g h t ? 

A Tes, I would say, i f you took the en t i re r ese rvo i r , you cou 

come up w i t h your reserves i n that manner but not by taking one uni 

or one w e l l or two w e l l s . 

MR. HINKLE: That» a a l l . 

MR. PORTER: Anyone else have a question? 

QUESTIONS BT MR. DAVIS: 

Q Mr. Dugan, as an engineer, do you f e e l that as much as ?0 

percent of the recoverable gas here would be l e f t I n the ground I f 

you d r i l l e d on 320? 

A I r e a l l y haven't made a study of tha t , so 1 don' t f e e l 
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qualified to answer that question at tne present time. 

Q Well, that l s pertinent to this hearing. 

A I t certainly i s . 

MR. MOKGAN: Are you qualified to say any gas weuld be left 

in the ground? 

A Tea, I am. 

MR. MCROABi A l l right. What estimate would you make for 

the benefit of the Commission? 

A Well, I would say somewhere perhaps Z$ percent to 30 per

cent. 

Q (By Mr. Davis) What basis did you use in making that es

timation? 

A Well, as I pointed out, I haven't made a study of that. 

Q You have used some, I mean. 

A Well, as Southern Union pointed out, the permeability, ther 

i s a pretty drastic change In permeability from the fairway of the 

f i e ld , you might say to the edge. I feel that on 320 acres you won 

drain most of the better permeability areas, but you would not drai 

lower permeability areas where there i s considerable amount of gas 

reserves, and that's just a rough estimate as to the percentage of 

the permeabilities of lower nature, and as to the better permea

bi l i t i e s In the now designated fapacito Field. 

MR. POR TBE: Anyone else have a question? 

MR. HSOCLE: I have one. 

QPESflOHS BY MR. HTJIKLBJ 
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Q Mr. Dugan, do you think that this Coram!sslon ought to base 

t h e i r order on a rough estimate or upon the best engineering accept 

p r i n c i p l e s that are available i n determining the proper spacing? 

A Wel l , of course, t h a t ' s a loaded question. They've got to 

base t h e i r decision on a l o t of other th ings . 

Q You said you believed t h i s i s jus t a rough estimate? 

A Yes, i t i s . 

Q Do you th ink the Commission ought to give ray weight to a 

rough estimate? 

MR. KELLAHIN: I submit that the witness ought t o be allowe 

to answer the f i r s t question before the second one i s asked. 

A Wel l , maybe to answer that question, 1 might do a b i t of 

expla in ing . 1 thought Humble»s Exhib i t on the Darcy Plow Equation 

was exce l len t , but i t i s h i g h l y t h e o r e t i c a l . I t I s based upon 

sound engineering p r i n c i p a l s , but i t has very l i t t l e app l i ca t ion , 

or the way i t was presented, there was very l i t t l e app l ica t ion to 

the actual f i e l d condit ions i n Tapacito, That 's ray opin ion. 

Q. E ven at tha t , i t would s t i l l be bet ter than making a rough 

guess, wouldn ' t i t ? 

A Wel l , i f you accepted r a d i a l f l o w as completely appl icable , 

the en t i re ca lcu la t ion was based on t ha t . A c t u a l l y , y o u ' l l have to 

admit tha t i t i s a rough estimate a lso . 

Q Your estimate i s not based upon any ca lcu la t ion whatsoever, 

i s that r i gh t ? 

A Ho, 1 t o l d you I had made no study on t h i s problem three 

ed 

d 

D E A R N L E Y - M E i t R & A S S O C I A T E S 
GENERA., LAW REPORTERS 

A L B U Q U E R Q U E . N E W M E X I C O 
P/ione CHope/ 3 6691 



215 
t imes. 

MB. MORGANS I n answer to my question whether i t would be 

2$ or whether i t would be as low as 10 percent or $0 percent, you 

don' t f e e l q u a l i f i e d to — 

A Ho, 1 don ' t f e e l tha t 1 should be q u a l i f i e d t o answer an 

»xact percent. 1 f e e l there w i l l be considerable amount of gas l e f t 

QUESTIONS BY MR. GRENIER: 

Q Mr. Dugan, are you f a m i l i a r w i t h anything i n technica l l i t e 

st ure or anything i n your own experience which would indicate to yc 

that known r a d i a l drainage i s to be expected as a normal t h ing — 

A Yes. 

Q — i n a pool such as the Tapacito Pool? 

A Yes. 

Q What would t a t be, please? 

A Wel l , 1 can' t quote the exact paragraphs or but I attend* 

several lectures by p r e t t y outstanding reservoir engineers and rad i i 

drainage i s h i g h l y t h e o r e t i c a l . 1 would say i n a beach-type deposi 1 

p a r t i c u l a r l y as elongated as Tapactio, that the elongated type pat

tern i s more normal. 

Q And you s t i l l would th ink so i n the phase of ttie Southern 

Union's Exh ib i t which shows a rather substant ia l drainage out to th< 

f lange 3 of the f i e l d ? 

A I don ' t th ink they showed t h a t . They showed drainage but 

not where l t was coming from,. 

MR. GRENIER: That 's a l l . 
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MR. WANS: I have some questions. 

MR. PORTERS Would you identify yourself, please. 

MR. EVANS: G. B. Evans, Honolulu Oil. 

Q, In the phase of the actual testimony that has been pre sent e(d 

I -wonder what data you have to base your statements on. 

A What statements? 

Q The statement that you f e e l that 320 wouldn't adequately 

drain 

A Wall, we have been listening to that for about a day and a 

half now. The main thing I based my opinion on was thi s permea

b i l i t y trend on this map. 

Q Where i s your data, though, production data? 

A Production data? 

Q That i s what we a l l have to depend on, that i s what we make 

the money out of. 

A Well, the best production data I have was compiled by Mr. 

Wlderkehr. 

Q I agree with that. 

A The better wells i n the f i e l d , he has shown that these welit 

possibly can drain 320 acres. 

Q I take exceptions to the wells. Our J i c a r i l l a Ho. 3 Well 

on there i s — 

A That's one of the wells he used, the J i c a r i l l a 3. He used 

that. 

Q, I t Is hardly a better well. 
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A You mean the average daily deliverability of two mil l ion, 

seven hundred eighty thousand a day I s not a be t te r well? That 's 

the best w e l l i n the f i e l d . 

MR. PAYNE: Please don' t argue w i t h the witness. 

MR. EVANS: That 's a l l . Thank you. 

QUESTIONS BY MR. MANKIN: 

Q Mr. Dugan, do you agree that the Tapacito-Pictured C l i f f s 

Pool i s by f a r 'the best Pictured C l i f f s Pool i n the basin? 

A Wel l , t h a t ' s a p r e t t y rough question. I t depends on whethe^ 

you are basing your opinion on t o t a l gas reserves on I n d i v i d u a l de-

l i v e r a b i l l t l e s f rom single w e l l s . I would say i t has a larger per

cent of be t ter wel l s i n the present ly ou t l ined area than the other 

f i e l d s , but as f a r as having larger we l l s , i t doesn't, and as f a r 

as having more ga3 i n place, I don' t believe i t does. 

Q, Would you agree that i t has be t ter permeabil i ty and poros i ty 

than most other Pictured C l i f f s Pools i n the basin? 

A As a whole - -

Q Yes. 

A — or tak ing an i n d i v i d u a l w e l l In t h i s pool and an i n d i v i d u a l 

w e l l i n that pool? 

Q, As a poo l . 

A As a pool , the way i t i s out l ined now, I would say that j t 

has a bet ter percentage than the other pools . 

Q In your dealings I n the San Juan Basin, have you had occas

ion to study other Pictured C l i f f s Pools I n the basin? 
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A Yes. 

Q And do you f i n d that other Pictured C l i f f s Pools, i f they 

had been developed on 320-acres, would have l e f t , say, 30 percent 

gas i n place, I mean of recoverable gas, i f i t wasn't d r i l l e d on 

160 acres? 

A Wel l , now, I have never studied that p a r t i c u l a r point or 

made any ca l cu l a t i on w i t h Unevac on i t , but jus t as a general ru l e 

I would say that there would be a percentage of gas l e f t i n place, 

f a i r l y large percent of gas l e f t i n place i f the other f i e l d had 

been completed or d r i l l e d on 320 acres. 

Q There are other pools tha t had been developed on 320 spacin 

have they not , even though the pool i s on 160? Such as South Blanc 

A Not e n t i r e l y . 

Q Then, would you — apparently you do not agree w i t h Mr. Ree 

that you might leave as much as $0 percent of gas I n place i f you 

developed on 320 acres? 

A I stated before I have not made a d e f i n i t e study on tha t , 

and I don' t want to argue w i t h him on i t , but that might seem ratte 

high to me. 

Q Sven 30 percent you f e e l i s rather r e a l i s t i c ? 

A I would say poss ib le . 

MR. MANKIN: That I s a l l . 

MR. PORTER: Any f u r t h e r questions of the witness? 

MR. UTZ: I have one question. 

QUESTIONS BY MR. UTZ: 
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Q Mr. Dugan, have you had any occasion to make any studies oi 

ths reservoir in the Ballard-Pictured Cliffs Pool? 

A So, 1 haven* t. 

Q you have no idea how homogeneity and permeability compared 

to tie Tapacito? 

A So, t don't. 

WL. PORT®: Anyone else have a question? The witness may 

be excused. 

(Witness excused) 

KS. PGRTIRt Any further testimony to be presented in this 

case? 

MR. KELLAHIN: If the Commis sion please, that completes our 

presentation at this time. However, pursuant to Rule 1208 of the 

Coasalssion's Rules and Regulations, I would like to I f eel that 

we have already entered an appearance in this case as provided by 

3aid Rule. We were not notified, except by notice through the Com

mission's regular channels, of this rehearing, and for that reason 

I want at this time to give notice that we desire to be Served with 

any pleadings or motions to be f i l ed in this case, and said notice 

or pleadings to be served upon me, Jason Kellahin, Kellahin and Fox 

Box 173, Santa Pe, New Mexico, by Southern TJhion, Humble Oil & Re

fining Company, Aztec Oil Company, The I I Paso Natural das Company, 

Pan American, Petroleum Honolulu and Northwestern Production. Thank 

you. 

MR. GRENIER: Are you requesting past documenta or future 
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documenta? 

MR. KELLAHIN: Future documents, Mr. Grenier. 

MR. COOLEY: I address t h i s remark to a l l pa r t i e s I n t h i s 

proceedings. I c a l l your a t t en t ion to Rule 1208, tha t any pleading 

motions or other matters that might be f i l e d I n t h i s matter of nec

ess i ty must be served upon a l l p a r t i e s . 

MR. PORTER: Does anyone else have anything f u r t h e r i n t h i s 

case? Any statements? 

MR. KELLAHIN: I f the Commission please, since the time I s 

qui te short , and I know the Commission i s t i r e d of l i s t e n i n g t o us, 

I would l i k e personally to f i l e a w r i t t e n statement w i t h i n a reason 

able time and serve copies, of course, upon a l l p a r t i e s . 

MR. PORTER: I s tha t the desire of the other p e t i t i o n e r s i n 

t h i s case? 

MR. GRENIER: Wel l , I am not sure exact ly what the Commiss

i o n ' s time table i s on t h i s matter. I understood that w i t h respect 

to Case U4.39, which, of course we haven' t gotten to y e t , that we 

have t o , i f we are going t o have p ro ra t ion i n s t i t u t e d as of the nor 

six months balancing period e f f e c t i v e i n the San Juan Basin, tha t 

we ought to be ge t t i ng nominations i n some time i n June, and I don' 

know what the Commission's time table i s I n that regard, but I t wot 

seem to me rather confusing to v i sua l i ze the Commission coming up 

w i t h one spacing pa t te rn i n the ease we are I n , and anotfeer one i n 

lil-39. I would t h ink tha t the two would n a t u r a l l y have to go t o 

gether. Of course, a l l the issues tha t we have here, as pointed ot 
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at the s t a r t of the hearing, embrace Hj-39. I don ' t know how much 

time Mr. Ke l l ah in regards as reasonable, but I t h i n k we ought to 

consider t h i s i n l i g h t of the Commission's time t ab l e . 

MR. PORTER: The Commission w i l l en te r ta in o r a l statements 

at t i l l s time I n order to get t h i s matter the record made and the 

matter disposed o f , please. 

MR. GRSLNIER: I don ' t see any very use fu l purposes to be 

served by a lengthy statement at t h i s t ime . This i s a case Whldi 

has probably been as thoroughly presented and analyzed now, a f t e r 

t h i s rehearing, as any that I can r e c a l l here i n seme w h i l e . We 

have here on the surface of the t h i n g , I t seems to me, a rather 

s t r i k i n g contrast of one side presenting data on the basis of r e 

cognized engineering techniques, using a l l of those techniques 

avai lable to them t o t r y to a r r ive at a proper r e s u l t , and the peop 

endeavoring to do that represent 95 percent of the t o t a l area of t h 

pool , and i n contrast to t ha t , we have a small mino r i t y In te res t 

who, of course, are. e n t i t l e d to be here and have t h e i r evidence 

given as much as the m a j o r i t y , but who have, f o r the most pa r t , pre 

sented data based upon ra ther subjective i n t e rp re t a t i ons , which are 

not subject to quan t i t a t ive analysis or ca l cu l a t ion i n the same 

respect as the data presented by Southern Union and Humble i n t h i s 

matter. We, the re fore , f e e l tha t these are th ings which should be 

taken in to account by the Commission i n weighing the evidence as I t 

must do, which i s I n c o n f l i c t i n many po in t s , and we submit that 

the great preponderance of the evidence adduced i n t h i s case, whieh 
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l s bsssd upon sound reaei»Toir engines ring principals, dost clearly 

indleats that one wall will adefsately and ef£iei*8fely drain 320* 

acres; that i t i s an appropriate acreage for ths establishment of 

spacing in thia pool, and we move and request ones again that the 

320-acre pacing pattern be established for the Tapacito-Pictured 

Cliffs das Pool. 

lit. HBKLE: If the Commission please, X am sure the Commii 

sion i s familiar with sub-section (b) of Section 6|-3-U|.. I t says* 

"The Commission aay establish a proration unit for each pool, such 

being the area that can be efficiently and economically drained and 

developed by one well." I think that that same unit applies here 

for spacing. Of course, as Art has already stated, the evidence 

clearly shows here that one well will effectively and economieally 

drain 320 acres. Sow, in establishing this spacing unit, i t goes 

further and says, "In so doing the Costal sslon shall consider the 

economic loss caused by the drilling of unneeessary wells." I t ha« 

been pointed out here clearly that k$* additional wells drilled, an 

as the preponderance of the evidence shows, t*a t there would be an 

economic loss by tha drilling of those additional wells. 

m, BATH* Aztec eoneurs with the statements made by Mr. 

(teenier and Mr. Hinkle and I won't repeat them. She other fact tha 

I think is important in this hearing is the fact tkat the proponent 

of the 320-aere spacing, I believe, have shown from the evidence, 

thst perhaps there might be as much aa two percent of recoverable 

reserves left by drilling on 320-aeres based en the total recovers* 
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reserves in this Tapacito Pool. That is a rery insignifioaat araoun 

when acsaparsd Ie tke two million dollars tkat might be required to 

develop that sort cf reserve, aad m feel that is always a consider 

tion in pools of this nature, with fhe drainage patters tiuit we hav 

found sera in this hearing, and we urge t&e Ooiwiaslon to adopt a 

320-acre spacing pattern* 

m. aSH&t Pan Amsrlcan i s in turn® of the 320*a«re unit. 

In my opinion, the essence of Ounsight's recommendation to tha Cew 

mission hare today i s that tfeay are asking the Comal sslon to base 

their regiaatfess net on the avarag* part of the field, net tfce 

better portion of the field, but the poorer portion of tne f ield. 

In ay opinion, that Is a pretty weak foundation upon whisk to base 

any proration regulation. The preponderance «f the probative offer 

certainly demands 320~aere laaita. 

Ha. SELXB5ER; If the Coaami sslon please, I am appearing on 

behalf of the iSeelly ftl 0o^eaa|r. Share has fcsea several reference 

to Ssellyta wells en the southeast psrtien of Tapacito Field, and 

the northeast portion of the smm Blanco plaid. Ve mstve found, 

trough bitter eaperien#e in early development on a I40*ae*e spac

ing, that She wells are not warranted. Therefore, ve feel that tne 

320-acre spaaing should tee par^ttad.tteoaa operators tfeafr desire to 

space their wells in accordance with their own production practices 

and experience. Sow, 1 May be iavmdiag Case but we beliave 

that a solution to t&at whole pr#*lesi of pr-oratlon of 16Q~asre ver

sus 320 night be solved by a compromised order of peBaltting lM**m 
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witfe mUM td |I0 aopds fa* ppop&tion purposes. 

Mi. KRTHR: Anyone else hare A statement? 

MR. SfAXSs Honolulu Oil requests oonslderation «f 320-acre 

apaclng. 

MR. ?ORTM: Any mm statSMsts te b* made? 

Ml, KBLLAHIKi I f ttse Coamission please, as has Been points 

out, this nas bean somewhat a lengthy hearing, and the Coaai sslon 1 

pretty wall i&mm*A ef the t^atlwsiiy in ife!* mm* I would like, 

howavar, t© make a few comments in ragard to Hie relative positions 

of the proponents of 320-acre as against I^-aare spaaing. I t i s 

to me rather striking that we are in substantial agreement on many 

points in tkis case. Por example, we have no ftasrral with the eo»» 

tention that cms well Ideated In tflaa heart of t&e p©#l would drain 

in excess ef 140, perhaps 320, perhaps area mar* acreage. I t i s m 

contention, ha^avsr, that tne Ulaatratiaii used by Aate© Oil * 0ms 

Company, and I believe we substantially proved that they used tha 

best walla in the JH*O1 to support their contentions en drainage, 

and that iiifeaaaatt«st was then taken *y M a l e u l St taa Coapany and 

Humble and Refining Company, pardon me, and a theoretical ooasjtrtatl 

madef a vary ex&eiliat amglsieafini confutation, wMefe to ua does no 

apply t© this pml because of to impermeable character of reservoir 

rook at various places throughout the pool. 

We ara also in agrae^t in regard to me statute wiiisa was 

read by Us Hinkle. 

Mr. Wlderke&r testified that i t was eeea^oal to dr i l l oa the 
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basis of 160acres. What thsy were really talking about, then. Is 

thai? ftoatantion that tha gas to bs recovered on 16Oacre a will be 

substantially raa#vara4 oa a spacing patterm i f i t is 

oar contention that it wil l not. 1 think wa have asply demonstrate 

that because af the low permeability in portions of the reservoir, 

unless this pool is developed on 34#**are«* reducing the distance 

which tnat gas hat to flow, and facilitating tha flow of the gas 

through tha areas of higher permeabilities, and further because of 

the interlapping nature of these permeability streaks whieh do not 

naeeaaartly connect and, wa do not believe they do connect, that we 

will not gat tb* gaa unless It la drilled and developed on I&O-aere 

Kow, Bus 11 stated that i t was our contention, that we were 

adapting tfela to Ife* poorer portions of tha reservoir, Cartainly 

wa do not feel that wa are in a poorer portion of the reearvalr. I 

wa did, wa wouldn't be wanting to dr i l l i t on a 160-acres. We thin 

that tha araa held by Gunslght Butte i s sera nearly representative 

af reservoir conditions as a whole than the small area studied and 

presented to the Comal sal on by Astec #31 & Gas Company. There Is 

another point that was made in ragard t® Tapacito being the best 

Pictured. Cl i f fs reservoir in nertShwestern Sew Mexico. I f you take 

tha heart of the reservoir, that is probably true, depending on wha* 

your definition of the heat may ha. Howevsr, to make a valid 00m-

parison, you would have to take tat araa of the Tapacito and com-

para i t te tha halt area in any of the other given pools, a l l of 

whioh have an araa of relative high permeability lying practically 
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ih tha ttm direoUon AS this pool does, fvm tot # l l l i » g 

has extended out, snd M l i i exaotly tot is happening im to 

south »J4moo*?lstiP«d f l l f fa ?j#ol» i t is aj$aMi»g toward to fapa* 

alto, tad to wsr totor i% is am ojitemsioa of to fapaoit© or ax* 

tension of to iou^h manoo is aaraly to ô iltehXa witi tar**, Tha 

inf i l l wall* are htiig drilXad, and if they were not aô &otaieaX, % 

m certain tot these companies w«iild sot ha drilling. 

Aa to to oloas t^peaoh between two mmmm&em, whleh we all 

tow exist at w i « i point** mmm Wbmm m>A. to lapaoite ara 

e^ta close together at many points along ©mar Hoturad 

Gliffa roola qppr«Mfe each stor «tttg» a «M»*ar a mile, and 

that has no roal aighXflaanoe i f the p©ol* are dolled and develop* 

aad produced on to same haaia. Sat if one pool is drilled and da* 

•eloped om lo^aoroa aad to adjacent p©ol — and our t*ati»eny 

shows it ia common raawrvoir ** ia drilled on JIO, towlity will 

reault. and we submit tot to Comission should auataXs to order 

heretof oro entered. 

MR. (HifiaTKR: Hay 1 speak vary hriaf ly in ra«ar<t to to 

watter brought out by Wt* Kallahinf 

MB. twott&t t*Bt air. 

M. mmimi 1 jaeroly wiih io point ©Mt again, acoording 

to W. Widerkehrt e testimony, tot to good, to fairway part of 

to Tapacito Pool <s*eifft** approximately 90 percent of to field as 

proaastly defined and dsiisemtea fey to iofflaissioa. That oartainly 

represents to groat aaiority of to pool. It womlu hardly mmm 
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appropriate for to Consalasion to oo considering at toa t t e to 

eiremstooa* posaibly surrounding the pool, and I think tot toy 

smat confine them in their essential decision here a» to tot ia 

happening in to pool as l t now exists. Later on, i f things look 

definitely certain, toy oam change the ruling, but wo afftat proceed 

m what la there, and tot is tot this decision should ho based on 

m* WGLWmt Mr. $«eXo!f, do you have a stateaent to road? 

« l . QmWXt B M , 1 hare a statement from f. f. Hsirath, 

Blatrlet IttgJaieer, f. 8. <J. a. And l quotet *Sho f. S. Saologioal 

Sway ia opposed to to Issuance of a 320 aore spacing ordar in th 

fapaaito gas f laid because wa fool tot to* field oam, and proeahl 

wil l , j«t* wim otor Fiotared f l i f f » gas f i sM* tot are oa lo© 

aaro spacing. . 3* suoh a case w« a©md have walla trlHeo" on UQ 

acre spacing draining an araa ih whioh 320 mora spacing Is in af -

feat. Da suoh a oase, soc ia l ly - where Indian land is eoneeraed, 

it could oreate a problem as to W. S* #, A. wmSU have to oall for 

off aat walla, om 140 mora spacing, too M a g in opposition to a 

coaialsaion order.* Signed p, f. wm*m* Maoist Engineer, v. S. 

S. 

MS. IGOR* Mr. Ccwaiseioner, 1 h**o a statemsnt to road, o 

behalf of 13. Paao latural Oas CoBtpany submitted oy p, Soman Woodru 

"Because of to- need to depart far Austin to to tarwiaatioa 

of toa hearing, i t i s restated tot to followUai statement be 

a&tored om m **ao«s behalf in Case fff* Sl Paao *aturaX #a* Co»pa 

oamalaor* tot oxiatlsg oosdltioaa in to f^paoit#-Plotoo4 01iff * 
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oas *o©i warrant to tatabiltoaast ®f 3£G»*a*« drilling units, *m 
m operator halag pnvllegid to drill on lo#*aor© drilling units i i 

ajfth©rlKa4 ©y to Gm^Mwtm through i^«iniitotM«o prooedsiro* gud) 

as proaaatly ajeUfeg for rion-standard tots la to autmfc fmi of 

La* $©mty, tad recocanends to idoptloa of an erdar toah wlU so 

provide# 

MR. mtffit* Aayoae ajpytoag further Sa toa ease? 

1ft, mSBlMi With *a*paot to JMWi&f» comments, too, 

of eoarse, im looking atoto*l«13t dawn to mm to toe toao 

tonga any aoa* w, and toa d^atoga mmm$ froa fool to pool, 

toa la not a sitotion whioh ia proaaiitly tore, thia la a situa

tion whioh say ^ future. I repoat to ems* thought tot 

X expressed 3»*t a s**i*nt ago, that to eoaalaaloa toald properly 

proceed at too ti»* In light of tot now eslats, not is to light 

of tot may ba the cause at soae f m m tins, aertatiaiy, i f tot 

ohange and oiratotoae tot Mr. Me&rath aantioned mmmm$ it might 

ho sound reasoning at tot toi- for considering a revision for aay-

tong dons at toa time. 

MR, mmmt Amytong furtor In toa oaaaf We will take tl 

oass under advisement and recess toil 1*2®. 
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COUNTY OF 3ERNALIiJjO 

STATE OF NEW MSXICO ) 

) 

) 

We, Ada Dearnley and J. A. Trujillo Notaries Public In and 

that the foregoing and attached Transcript of Hearing before the 

New Mexico Oil Conservation Commission was reported by us in 

Stenotype and reduced to typewritten transcript by us; that same 

is a true and correct record to the best of our knowledge, skill 

and ability. 

WITNESS our Hands and Seals, this, the 25th day of June, 

1958, in the City of Albuquerque, County of Bernalillo, State of 

New Mexico. , 

for the County of Bernalillo, State of New Mexico, do hereby certilfy 

My Commission Expires: 

My Commission Expires; 

D E A R N L E Y M E . E R & A S S O C I A T E S 

GENERAL LAW REPORTERS 

ALBUQUERQUE, NEW MEXICO 
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