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BEFORE THE 

OIL CONSERVATION COMMISSION 
Roswel l , New Mexico 

A p r i l 16, 

I N THE MATTER OF: : 

CASE B . 13'65'i A p p l i c a t i o n of Cabot Carbon Company f o r : 
a h e a r i n g de novo be fo re the O i l Con- : 
s e r v a t i o n Commission of New Mexico on : 
i t s a p p l i c a t i o n f o r a dua l comple t ion . : 
A p p l i c a n t , i n the above-s ty led cause, : 
seeks an order a u t h o r i s i n g the dua l com­
p l e t i o n of i t s H . L . Lowe "B" W e l l N o . l , : 
l o c a t e d M67 f e e t f r o m the South l i n e : 
and bpO f e e t f r o m the East l i n e of Sec-: 
t i o n 26, Township 13 South, Range 37 : 
East , Lea County, New Mexico, i n such a: 
manner as to pe rmi t the pi>o d u c t i o n o f : 
o i l Trom bo th the King-Devonian Pool 
and King-Wolfcamp Pool through p a r a l l e l : 
s t r i n g s o f 1-|-" t u b i n g . 

BEFORE: 

Rr . A . L . Por te r 
Mr. Murray Morgan 
Honorable Edwin L . Mechem 

TRANSCRIPT OF PROCEEDINGS 

ME. PORTER: Next case t o be considered w i l l be Case 136 

MR. PAYNE: A p p l i c a t i o n o f Cabot Carbon Company f o r a 

h e a r i n g de novo be fo re the O i l Conservat ion Commission of New Mexic 

on i t s a p p l i c a t i o n f o r a dua l comple t i on . 

MR. CHRISTY: Sims C h r i s t y o f Hervey, Dow & H i n k l e , 

appearing f o r the A p p l i c a n t , Cabot Carbon Company. Th i s i s an 

a p p l i c a t i o n before the Commission i n connect ion w i t h an o i l - o i l 
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3 
dual comple t ion . The a p p l i c a t i o n i s i n the King F i e l d i n Lea 

County. The request f o r the h e a r i n g i s a de novo h e a r i n g , which i t 

not i n the na ture of a q u a r r e l w i t h the Commission's r u l i n g , but 

the f a c t t h a t new and a d d i t i o n a l evidence has been uncovered which 

I b e l i e v e may m e r i t a r e c o n s i d e r a t i o n o f the Commission's determins 

t i o n I n the p r i o r case. We have two wi tnesses , and. i f there are 

some a d d i t i o n a l ques t ions which I d o n ' t f e e l t h a t these witnesses 

are q u a l i f i e d t o answer, I have o ther men present who may be able 

t o , but f o r the moment, on d i r e c t examina t ion , we have two witnesse 

(Witnesses sworn) 

JOE M. DANIELS, JR. 

c a l l e d as a w i t n e s s , hav ing been f i r s t du ly sworn on oath,, ;, t e s t i f i< 

as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. CHRISTY: 

Q, Would you s ta te your name and address, please? 

A Joe M. Dan ie l s , J r . of Pampa, Texas. 

Q By whom are you employed and i n what capaci ty? 

A I am employed by Cabot Carbon Company as t h e i r senior 

pe t ro leum engineer . 

Q Have you p r e v i o u s l y t e s t i f i e d be fo re the New Mexico O i l 

Conservat ion Commission as a mechanical and r e s e r v o i r engineer i n 

the mat te r s which are the sub jec t of t h i s a p p l i c a t i o n ? 

s. 

i d 

D E A R N L E Y - MEIER & ASSOCIATES 
INCORPORATED 

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 
3-6691 5-9546 



h 

A Yes, s i r . 

Q Are you f a m i l i a r with the application f i l e d i n t h i s 

matter? A Yes, s i r . 

Q Do you consider a l l the fac t s stated i n t h i s applicatior. 

to be true and correct to the best of your knowledge? 

A Yes, s i r . 

Q W i l l you please explain to the Commission the purpose of 

the application? 

A The application i s to dually complete as an o i l - o i l well 

the Cabot Carbon Company's H. L.'Lowe "B" Well No. 1, which i s l o ­

cated ij.67 feet from the south l i n e and 850 feet from the east l i n e of 

Section 26, Township 13 South, Range 37 East, N.M.P.M. Lea County, 

New Mexico, and i s located In the King Pool. 

We propose to perforate the f i v e and a ha l f inch casing op­

posite the Wolfcamp formation from 10,220 feet to 10,23l| f e e t , and 

conduct production t e s t s through straddle packers. I f t h i s i n t e r v a l 

i s not productive, i t w i l l be squeezed o f f . 

We then propose to te s t the Wolfcamp formation from 10,173 

feet to 10,133' feet by perforating the f i v e and one-half inch cas­

ing and conducting production tests through straddle packers. 

I f the Wolfcamp i n t e r v a l s are productive, we propose to set 

a temporary bridging plug at apporximately 10,300 feet to separate 

the Devonian and Wolfcamp formation i n the we l l bore. The Wolfcamp 

i n t e r v a l s w i l l be produced u n t i l the equipment f o r the dual complet­

ion can be obtained. 
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After a r r i v a l of the dual completion equipment, we propose 

to set packers at approximately 10,300 feet and a packer at 10,100 

feet and produce each zone through inch and a half tubing. 

Q Have you conducted tests on the subject well? 

A Yes, s i r . 

Q Please explain the manner of completion of the we l l and 

the tests taken and the resul t s obtained. 

A The subject we l l has f i v e and a ha l f inch casing set at 

12,320 feet and cemented with 700 sacks. The top of the cement was 

found to be 8,993 f e e t . The wel l was then d r i l l e d to a t o t a l depth 

of 12,i+37 fee t and was l a t e r plugged back to 12,310 f e e t . The cas­

ing was perforated from 12,277 feet to 12,307 fe e t , and the well wai 

potentialed. 

The subject we l l was placed on production from the .Devonian 

reservoir on August the 12th, 1957- On the i n i t i a l p o t e n t i a l test 

taken August the 9th, 1957, the well flowed 312 barrels of LL7 degrele 

API corrected gravity o i l i n twelve hours on a one-half inch choke. 

On a d r i l l stem tes t taken June the 26th, 1957> i n the Wolfj-

camp formation from 10,115 f e e t , 10,191 f e e t , the t o o l was open for 

100 minutes with gas to the surface i n 7 minutes and o i l to the 

surface I n 55 minutes. The well f l o o d 23 barrels of o i l i n 30 min­

utes. Reversed out a l l o i l and gas and recovered below the ci r c u ­

l a t i n g sub 300 feet of salty sulphur water. The i n i t i a l flow pres­

sure was 1,010 PSI; the f i n a l flowing pressure was 3160 PSI; and the 

30-mInute shut-in pressure was 3920 PSI. 
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Q Have the tests which you have taken indicate that the 

well i s susceptible to production of o i l In more than one zone? 

A Yes, s i r . The subject well was completed In and i s s t i l l 

producing from the Devonian horizon. The Wolfcamp horizon was i n d i ­

cated to be productive by the previously mentioned d r i l l stem t e s t . 

The well to the east of the subject well has been producing from tbe 

Wolfcamp f o r several years. The east o f f s e t I s the Forrest O i l 

Corporation H. L. Lowe Well No. 1, which was completed i n October, 

1951 i n the 'Wolfcamp pay. The Forrest Well has a cumulative pro­

duction of 179,395 barrels of 38 degree API o i l as of February the 

1st, 1958. I n January, 1958, t h i s w e l l produced 69i| barrels of o i l , 

1035 barrels of water with a gas-oil r a t i o of 268 cubic feet per 

b a r r e l . 

Q W i l l t h i s proposed dual completion permit you to meet 

offs e t and protect obligations and protect c o r r e l a t i v e r i g h t s , and, 

i f so, how? 

A Yes, s i r , i t w i l l . This Is the subject w e l l , and i t i s 

presently completed i n the Devonian formation. This well i s the 

Forrest Well and I t I s completed i n the Wolfcamp. I f we do not 

produce t h i s , our subject well from the Wolfcamp, the Cabot Carbon 

Company, w i l l suffer drainage from the Forrest Well. Should we 

abandon our Devonian pay i n this well and produce from the Wolfcaim; , 

then the royalty owners on t h i s t r a c t w i l l suffer drainage from 

these Devonian wells down here. Therefore, t h i s location should bt 

producing from both the Devonian and the Wolfcamp. 
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Q Would you please i d e n t i f y Exhibit 1 and explain I t b r i e f l y ? 

A Exhibit No. 1 I s a p l a t of the area showing the location 

of our subject well and a l l o f f s e t wells. As I have said, the For­

rest Well over here I s completed i n the Wolfcamp; our subject well 

H. L. Lowe "B" Well No. 1 i s completed i n the Wolfcamp. Recently 

we have completed the Lowe "C" 1 over here and i t i s producing f r 

the Wolfcamp. A l l the wells south of here are producing from the 

Devonian with the exception of "C" 2 which i s i n the process of 

being completed i n the Wolfcamp. I t was formerly a Devonian v/ell. 

Q Now, w i i l you please i d e n t i f y Exhibit No. 2 and explain 

i t ? 

A e x h i b i t 2 i s a diagrammatic sketch showing the proposed 

mechanical completion of the well i n question. We propose to set s 

Baker Model "D" permanent type packer between two formations which 

w i l l be approximately 10,300 f e e t . After t h i s packer i s set on a 

wire l i n e w e l l , we propose to make up some 2,000 feet of t a i l pipe 

which w i l l be two-inch tubing above that w e l l . We w i l l have our 

seating element to set i n t o the Baker Model "D" packer. Above that 

packer we w i i l have approximately 200 feet of two-inch NU tubing 

which w i l l be externally wrapped with f i b e r glass and p l a s t i c to 

serve as abrasion j o i n t . This externally wrapped j o i n t -- these 

j o i n t s w i l l ' b e opposite the Wolfcamp perforations and then we w i l l 

on that f i r s t s t r i n g of tubing we w i l l then run above the 200 feet 

of tubing the Baker Model "C" packer which i s a retrievable type 

packer, and above that we w i l l have some 10,100 feet of inch and a 

OK 
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h a l f tubing. This whole s t r i n g and the two and the top packer w i l l 

be run o r i g i n a l l y . Then when we run the second s t r i n g of Inch and 

a half tubing, i t w i l l seal Into the upper packer or the Baker Mod^l 

"G." A l l the tubing w i l l be I n t e r n a l l y coated with p l a s t i c f o r 

p a r a f f i n c o n t r o l . 

Q Are the two reservoirs I n question separated i n the sub­

ject w e l l behind the pipe? 

A Yes, s i r . We have cement behind the f i v e and h a l f inch 

casing up to 3,995 f e e t . This cement top was found by a tempera­

ture survey. 

Q IIow about the fresh water zones, are they protected In 

the other possible producing zones? 

A Yes, s i r . The cement behind the 3 5/3 intermediate cas 

ing was circu l a t e d to the surface. I t s intermediate was set at 

li,6l5 f e e t . The cement behind the 3'3l feet of 13 3/3 inch surface 

pipe was also circulated to the surface. 

Q I n your opinion, do you f e e l that there I s a p o s s i b i l i t y 

of coLuuunicatIon or migration of f l u i d s between the Wolfcamp and 

Devonian i n the annulus between the casing and the well bore? 

A wo, s i r . As stated before, we have cement behind the 

producing s t r i n g of casing and i t s top i s some 1200 feet above the 

proposed Wolfcamp completion i n t e r v a l . 

Q I n your opinion, Is the proposed dual completion i n s t a l ­

l a t i o n i n accordance with good engineering practices and principles 
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Q I s i t the type of dual completion customarily used In th|* 

Lea County area? 

A I understand that there are quite a few dual s t r i n g I n ­

s t a l l a t i o n s In Lea County. However, there are no i n s t a l l a t i o n s us­

ing 1 -|- inch tubing. 

Q, Has t h i s type of i n s t a l l a t i o n proven successful i n actuafL 

f i e l d tests I n other areas? 

A Yes, s i r , there are numerous dual s t r i n g i n s t a l l a t i o n s 

using l g inch tubing i n the Gulf Coast area. 

Q Why has Cabot Carbon proposed using two strings of 1-1-

inch tubing when other operators use two-inch tubing? 

A I t i s a matter of clearance. I n wells with seven-Inch 

casing, i t i s possible to use two strings of two-inch tubing, but 

i t i s a physical i m p o s s i b i l i t y to get two strings of two-inch tubinjg 

i n inch casing. 

Q Then why did Cabot Carbon use 5ir inch casing i n the King 

Pool rather than the seven-inch casing? 

A When the subject w e l l was commenced, a l l the wells i n tlu 

area were producing from the Devonian with the exception of the 

Forrest-Lowe Well to the East, which was producing from the Wolfcarajp, 

We did not expect to encounter t h i s Wolfcamp production i n the sub­

ject w e l l , and as a consequence, the wel l was scheduled solely as 

a Devonian t e s t . I t i s customary i n the industry, and i n accordancle 

with good d r i l l i n g practices, to d r i l l a well f o r 5?; Inch casing anc 

i n accordance with the d r i l l i n g pattern, 8 5/3 inch casing was set 
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10 
at i+,6l5 f e e t and t h e r e a f t e r we were l i m i t e d to the s ize o f the ca.f 

i n g t h a t we could use, which was , since 7 - i n c h casing w i l l not 

pass through 3 5 / 8 - i n c h cas ing . 

Q As I understand, be fo re you encountered t h i s Wolfcamp 

p r o d u c t i o n at 10,000 you were a l ready l i m i t e d by your s e t t i n g a 

pipe at i|600 l e v e l ? 

A That i s c o r r e c t . 

Q W i l l you please i d e n t i f y E x h i b i t No. 3 and e x p l a i n i t 

b r i e f l y ? 

A E x h i b i t 3 i s a t a b u l a t i o n of the clearance — 

Q Excuse me, Mr . D a n i e l s . I b e l i e v e E x h i b i t 3 con ta ins 

f o u r pages, i s t h a t co r r ec t ? 

A T h a t ' s c o r r e c t . 

Q Please proceed. 

A E x h i b i t 3 i s a t a b u l a t i o n o f the clearances between 5i; 

inches and twen ty - th ree pound cas ing and va r i ous combinations o f 

t u b i n g s i zes , p lu s a p i c t u r e showing the meaning of c l ea rance . A t ­

tached t o t h i s E x h i b i t are p h o t o s t a t s g i v i n g manufac tu re r s ' dimen­

sions of g a s - l i f t va lves and t u b i n g j o i n t s . The 5# Inch twenty-

three pound cas ing i s used i n t h i s t a b u l a t i o n because i t i s the 

heav ie s t casing i n our w e l l and I s l o c a t e d i n the top 872 f e e t of 

our long casing s t r i n g . A l l t u b i n g r u n i n t o t h i s cas ing must pass 

through t h i s heavy cas ing . The ou ts ide diameter o f a l l f?-2r i n c h 

cas ing i s the same and heav ie r weight casings have g rea t e r w a l l 

t h i c k n e s s , and t h e r e f o r e , the heav ie r casings have a r e d u c t i o n i n 
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inside diameter. The API has required a l l manufacturers of casing 

to guarantee a certain minimum inside diameter, called d r i f t dia­

meter. I n other words, a l l casing of a certain size and weight ha 

an inside diameter that can be no less than the prescribed minimum. 

For 5"a"-luch twenty-three pound per foot casing t h i s inside d r i f t 

diameter i s k--5k-% Inches. 

Various combinations of tubing are used to give the clear­

ance available when running the second s t r i n g of tubing i n t o the 

hole after the f i r s t s t r i n g i s already i n place. I t must be pointe 

out that the c o l l a r s on the second s t r i n g of tubing must pass the 

coll a r s on the f i r s t s t r i n g of tubing already I n the well when runr 

Ing the second s t r i n g i n t o the hole. This i s when you have minimurr 

clearance between the two col l a r s and the casing. 

I would l i k e to demonstrate our problems here. I have two 

rods here and t h i s i s taped on here to represent the c o l l a r s on our 

tubing j o i n t , and as I have pointed out, we have our heaviest cas­

ing In the top 872 feet of our casing s t r i n g , and there w i l l be ap­

proximately 29 j o i n t s or tubing j o i n t s i n the top 879 f e e t . On 72 

feet of our f i r s t s t r i n g there w i l l be that many j o i n t s , so when we 

sta r t our second s t r i n g of tubing i n the hole, there i s a possi­

b i l i t y that 29 j o i n t s w i l l u l t i m a t e l y be passing each other simul­

taneously, and before we reach 10,100 f e e t , these possible 29 tub­

ing j o i n t s w i l l be passing simultaneously 307 times u n t i l we get 

the second s t r i n g of tubing down to our packer at 10,100 f e e t , so 

you can see that we have to have clearance f o r our co l l a r s and not 
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12 
the s ize of the t u b i n g i t s e l f . But i t i s the c o l l a r s o f the t u b i n g 

t h a t are i m p o r t a n t . 

Q, I b e l i e v e t h a t i s g r a p h i c a l l y demonstrated at Page 2 o f 

E x h i b i t 3? 

A Yes. 

Q, Could you use one s t r i n g o f 2 - l / l 6 ou t s ide diameter s t r i 

t u b i n g and one s t r i n g of l | r - i n c h t u b i n g i n s t e a d of two s t r i n g s o f 

one and a h a l f tub ing? 

A We could run a s t r i n g of two and a 16th i n c h t u b i n g , 

which has an i n t e r n a l diameter of" 1.75 inches , t o the Devonian, and 

a s t r i n g of i n c h and a h a l f t u b i n g , which has an i n t e r n a l diameter 

of 1.61 inches , to the Wolfcamp. Th is i n s t a l l a t i o n would be s a t i s ­

f a c t o r y as long as bo th zones were f l o w i n g and would give a c l e a r ­

ance of 0.102 inches . Now, you can note t h a t on Case 5 on the f i r s 

page of E x h i b i t 3 we have a clearance of 0.102 inches; bu t when i t 

becomes necessary t o a r t i f i c a l l y l i f t the f l u i d f r o m the Wolfcamp 

or the Devonian, we would have to remove bo th s t r i n g s o f t u b i n g anc 

rep lace them w i t h i n c h and a h a l f t u b i n g i n order t o run gas l i f t 

v a l v e s . I t i s our o p i n i o n t h a t the Wolfcamp f o r m a t i o n w i l l r equ i re 

a r t i f i c i a l l i f t i n the reasonable near f u t u r e . E x h i b i t 3 shows — 

Page 1 — shows a t o t a l o f f i v e v a r i a t i o n p o s s i b i l i t i e s and we be­

l i e v e i t , t oge the r w i t h o ther e x h i b i t s , which I w i l l d i scuss , w i l l 

show t h a t the most e f f i c i e n t and e f f e c t i v e t u b i n g combinat ions unde 

the e x i s t i n g p h y s i c a l p o s s i b i l i t i e s , I s as o u t l i n e d i n t h i s appl ies 

t i o n . 
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13 
Q How, w i l l you please I d e n t i f y and b r i e f l y e x p l a i n Ex­

h i b i t s k , 5 and 6? 

A E x h i b i t s if and 5 are a se r i es of curves showing the com­

p a r i s o n of the t o t a l pressure l o s s i n v a r i o u s t u b i n g — va r ious 

s izes of t u b i n g , w h i l e p roduc ing va r i ous volumes of o i l w i t h a con­

s tant g a s - o i l r a t i o f r o m va r ious depths agains t zero surface pres ­

sure. 

E x h i b i t if i s f o r a depth of 10,000 f e e t and E x h i b i t 5 i s f c 

12,000 f e e t of t u b i n g . 

E x h i b i t 6 i s a t a b u l a t i o n of the data presented on the two 

sets o f curves , p l u s the e f f e c t of changing the p roduc ing g a s - o i l 

r a t i o f r o m 1000 t o 1200 cubic f e e t per b a r r e l . 

E x h i b i t s Lj. and 5 are based upon a g a s - o i l r a t i o o f 1,000 to 

1 , since t h i s i s approximate ly the GOR encountered I n the sub jec t 

w e l l . 

Q l\Tow, w i l l you e x p l a i n t o us these curves and the t a b l e 

and g ive the source o f the i n f o r m a t i o n you have used i n p r e p a r i n g 

E x h i b i t s i f , £ and 6? 

A The p h y s i c a l p r i n c i p l e i n v o l v e d i n l i f t i n g v e r t i c a l l y 

g a s - l i q u i d m i x t u r e such as o i l and gas i s compl icated because the 

i n t a k e pressure must be s u f f i c i e n t not o n l y t o overcome f l o w r e s i s t 

ance I n the t u b i n g and the surface choke, but must, i n a d d i t i o n , be 

s u f f i c i e n t to support the t o t a l weight o f the compressible m i x t u r e 

i n the t u b i n g . 

The types of f l o w o c c u r r i n g i n t u b i n g when l i f t i n g a gas-

r 

D E A R N L E Y - MEIER 8C ASSOCIATES 
INCORPORATED 

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 
3-6691 5-9546 



li£ 

l i q u i d mixture can best be described as follows, when s t a r t i n g at 

surface: At the lowest pressure, which w i l l be at the surface mist 

flow w i l l predominate and modified progressively by an upwardly 

moving o i l f i l m which clings to the inside surface of the pipe and 

Increases i n thickness and w i t h depth. This f i l m of l i q u i d combined 

with mist flow i n the center of the pipe has been described as an­

nular flow. As depth increases, the f i l m becomes so th i c k and wav;y 

that i t occasionally bridges across the tubing, r e s u l t i n g i n slug 

flow. At s t i l l greater depths, slug flow merges i n t o foam flow, 

and t h i s flow merges i n t o a single phase flow at the pressure be­

yond which a l l of the gas I s i n solution. 

I t has been found that f o r any constant gas-liquid r a t i o 

there i s a rate of flow which requires minimum intake pressure f o r 

any tubing size. 

The pressure loss i n the tubing between i n l e t and out l e t 

f o r two-phase flow i s l a r g e l y the r e s u l t of the In t e r a c t i o n of the 

flow resistance and slippage of gas through the o i l , the resistance 

factor being least important when slippage i s greatest and vice 

versa. 

The term f r i c t i o n i s often mentioned i n these matters, and 

f r i c t i o n i s a c o l l e c t i v e term including both resistance and slippage. 

Also column pressure, which i s the weight of the mixture, i s great­

est at low gas-liquid r a t i o s . Therefore, f o r any gas-liquid r a t i o 

and depth, there i s a rate which requires minimum pressure, with 

l i f t i n g pressure with lower rates requiring more l i f t i n g pressure 
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-

because of s l ippage , and h igher r a t e s r e q u i r i n g more l i f t i n g p ress i 

because of r e s i s t a n c e . 

Now, i f you w i l l please r e f e r t o Exhib i t LL, you w i l l note 

t h a t i n c h and a h a l f t u b i n g i s more e f f e c t i v e i n l i f t i n g gas and o i 

than two- inch t u b i n g u n t i l the f l o w r a t e reaches 1>0 b a r r e l s per 

day. Above the f l o w r a t e of 1$0 b a r r e l s per day, t w o - i n c h t u b i n g 

becomes more e f f i c i e n t t o the ex tent of r e q u i r i n g some 100 pounds 

l e s s i n l e t t u b i n g pressure than the i n c h and a h a l f t u b i n g when 

l i f t i n g 273 b a r r e l s of o i l per day, and the 273 b a r r e l s o f o i l per 

day i s used, because t h i s has been the maximum a l lowab le experienced 

i n the King P o o l . 

E x h i b i t 5 shows the same t r e n d as E x h i b i t , LL. 

T h i s d i s c u s s i o n on two-phase f l o w was obta ined f r o m an 

American Petroleum I n s t i t u t e paper prepared by Mr. W. E. G i l b e r t 

e n t i t l e d "Plowing and G a s - L i f t We l l Performance." Mr. G i l b e r t i s 

an engineer w i t h S h e l l O i l Company, and he i s l oca t ed at the Hague. 

The summary of t h i s two-phase f l o w can be noted i n E x h i b i t s LL and 

5, and as p o i n t e d out by Mr . G i l b e r t , and I quote: 

" I n gene ra l , the smal ler t u b i n g s izes o f f e r the 
advantage o f lower i n t a k e pressure a t compara­
t i v e l y low r a t e s of f l o w , and t h e r e f o r e tend to 
p r o l o n g the f l o w i n g l i f e o f low g a s - l i q u i d r a t i o 
w e l l s . The smal ler t u b i n g , however, l i m i t s r a t e s 
of f l o w , e s p e c i a l l y f o r the h i g h e r g a s - l i q u i d 
r a t i o s . " 

Q Do you have a copy of Mr. G i l b e r t ' s a r t i c l e f o r the Com­

mission? 

A Yes, sir, it is marked Exhibit 1. 

re 
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Q Now, how do you propose to l i f t these f l u i d s i n the ever 

a r t i f i c i a l l i f t s become necessary? 

A We propose to gas l i f t the o i l . Gas l i f t valves are 

available f o r inch and a h a l f tubing. Therefore, we w i l l be able tio 

a r t i f i c a l l y l i f t the o i l from either pay or both pays with g a s - l i f t 

We w i l l obtain our gas from the King F i e l d Gasoline Plant. We have 

obtained assurances from gas l i f t manufacturers that we can l i f t 

large volumes of f l u i d from these pay depths when and i f necessary 

Q Well now, have you considered using rod pumps as a methcjd 

of l i f t i n g a r t i f i c a l l y ? 

A Yes, but i t w i l l require two and a half inch tubing to 

l i f t the required volume from t h i s pay depth. The two and a h a l f 

inch tubing x-jould mean that only one zone could be produced at a. 

time. 

Q W i l l the surface equipment be so designed and i n s t a l l e d 

that the reservoirs w i l l be separately produced and t h e i r f l u i d s 

separately tanked and gauged f o r absolutely no comingling? 

Yes, s i r . Each producing zone w i l l have i t s own separa­

t o r and storage f a c i l i t i e s . 

Q I s t h i s dual completion technique which you have requested 

i n the application recognized and accepted In general by the o i l 

industry and by other state regulatory bodies? 

A Yes, s i r . I n Oklahoma, Texas and Louisiana, and I be­

lieve possibly Mississippi. 

Q Bo you f e e l that corrosion would be a possible objection 
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17 
to your proposed manner of dual completion? 

A Mo, s i r . We have observed no corrosion i n the King Pool. 

Q Does t h i s dual completion technique possess any more 

p o s s i b i l i t y f o r leakage or communication of the reservoirs than any 

other accepted methed? 

A No, s i r . 

Q W i l l Cabot Carbon be w i l l i n g to make pa v<er leakage 

te s t s , separation tests and other tests which might be required by 

the Commission to c-vbermine i f there i s any comingling or leakage? 

A Ye s, s i r . 

• Q Under the proposed method of dualing, i s i t possible to 

make bottom hole pressures on each separate zone, and i f so, w i l l 

you please explain how? 

A A bottom hole pressure bomb can be run to the bottom,of 

the long s t r i n g of tubing, or w i t h i n >0 feet of the Devonian forma­

t i o n . A bomb can be run to the top of the upper packer i n the short 

s t r i n g of tubing, or wit h i n some 50 to 100 feet of the Wolfcamp f o r ­

mation. 

Q Please b r i e f l y explain the proposed method to be used i n 

running packer leakage t e s t s . 

A We are prepared to run any type of test as may be re­

quired by the Commission, either by running surface pressure deter­

minations tests which i s the general procedure f o r packer leakage 

tests i n New Mexico or by conducting tests using a bottom hole pres­

sure bomb. 
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Q Would i t be pos s ib l e t o check f o r leakage across the 

packer separa t ing the two pays a t f r e q u e n t i n t e r v a l s ? 

A Yes, s i r . As we have s t a t ed b e f o r e , we have separate 

f a c i l i t i e s f o r each pay. The Wolfcamp pay has an o i l g r a v i t y o f 3c 

degrees API and the Devonian pay has an o i l g r a v i t y o f LL7 degrees 

A P I . Th i s 9 degree d i f f e r e n c e i n g r a v i t y w i l l p rov ide a d a i l y 

check f o r leakage, because any change i n g r a v i t y w i l l be noted by 

o p e r a t i n g personnel and/or the p i p e l i n e gauger. 

Q Have you made an es t imate of o i i reserves which w i l l be 

recovered f r o m the Wolfcamp? 

A Yes, s i r . I b e l i e v e the recoverab le o i l reserves to be 

i n the order> o f some .50,000 t o 70,000 b a r r e l s . 

Q What would, i t cost to d r i l l a t w i n w e l l t o the Lowe "B" 

of the subjec t w e l l to the Wolfcamp? 

A Approximate ly $175)000.00. 

Q And what w i l l i t cost t o d u a l l y complete the Lowe "B" 

W e l l Ho. 1? 

A Approx imate ly $58,000.00. 

Q Now, what are the economics i n v o l v e d when you compare t i 

expected recovery of o i l reserves w i t h the cost o f o b t a i n i n g t h i s 

o i l f r o m the Wolfcamp? 

A The value of one b a r r e l o f o i l t o us, a f t e r r o y a l t y and 

t a x , I s $2.20 per b a r r e l . I f we assume ILO cents per b a r r e l f o r 

l i f t i n g cos t , which I s reasonable, the revenue to be r ece ived f r o m 

our expected o i l reserves I n the Wolfcamp I s some $90,000.00 to 

,e 
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$126,000.00. I f we d r i l l a t w i n w e l l , we w i l l not get our money 

back. I f we are p e r m i t t e d t o dua l the sub jec t w e l l , a reasonable 

p r o f i t may be expected. 

Q Don ' t you t h i n k the u l t i m a t e recovery of the o i l i n the 

Devonian w i l l be reduced as a r e s u l t of dua l completion? 

A No, s i r . The u l t i m a t e o i l recovery f r o m the Devonian 

w i l l no t be a f f e c t e d as a r e s u l t o f dua l comple t i on . I base t h i s 

on two f a c t s : (1) the produc ing e f f i c i e n c y us ing smal l t u b i n g 

w i l l improve f l o w i n g l i f e of bo th pays and when necessary we can 

a r t i f i c a l l y produce e i t h e r or bo th zones to d e p l e t i o n ; (2) I t i s 

expected t h a t the Wolfcamp w i l l have a shor te r p roduc ing l i f e than 

the Devonian. The re fo r e , when necessary, we w i l l p l u g o f f the Wolf 

camp and produce the Devonian by any approved method. 

Q Now, i f t h i s a p p l i c a t i o n f o r d u a l i n g i s not approved, 

how could c o r r e l a t i v e r i g h t s t h a t you mentioned b e f o r e . 

A Only by d r i l l i n g a t w i n w e l l on the same l+O-acre t r a c t , 

which would, not be economical . 

Q Were E x h i b i t s 1 through 6 w i t h the except ion of 3 and I I 

of E x h i b i t 3 prepared by you or under your superv is ion? 

A Yes, s i r . 

Q And 1 b e l i e v e Pages 3 and LL o f E x h i b i t s LL and 5' are 

p h o t o s t a t s — a c t u a l r ep roduc t ions o f the sub jec t s you have men­

t ioned? 

A Ye s. 

Q Do you have a l o g o f the w e l l ? 
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A Yes, s i r . I t i s i d e n t i f i e d as E x h i b i t 8. 

MR. CHRISTY: T h a t ' s a l l we have. Vie o f f e r i n evidence 

A p p l i c a n t ' s E x h i b i t s 1 through 8 I n c l u s i v e . 

MR. PORTER: Without o b j e c t i o n , A p p l i c a n t ' s E x h i b i t s 1 

through 8 w i l l be a d m i t t e d . 

Does anyone have a ques t ion o f Mr . Daniels? Mr . N u t t e r . 

CROSS EXAMINATION 

BY MR, NUTTER: 

Q Mr. Daniels, did I understand you corre c t l y to say that 

you estimate the reserves under your proposed Wolfcamp completion 

to be 75j000 barrels? 

A Yes, s i r . 

'Q, And the reserves under the F o r r e s t W e l l t o the east are 

some 180,000 ba r r e l s ? 

A They have recovered t h a t much so f a r , yes, s i r . 

Q I n other words, you es t imate t h a t the — oh, they have 

recovered t h a t much? 

A Yes, s i r , they have a l ready recovered p r a c t i c a l l y , I be 

l i e v e i t was 179,800 b a r r e l s , r o u g h l y 180,000. 

Q How much remain ing o i l i s underneath t h a t F o r r e s t 'Well? 

A W e l l , I t i s r a t h e r hard t o say. Poss ib ly 20 t o 30)000 

b a r r e l s . 

Q So ultimate recovery w i l l be i n the range of 200,000? 

A Ye s. 

Q So that the Forrest Well to the east w i l l have ultimate 

D E A R N L E Y - M E I E R & A S S O C I A T E S 
I N C O R P O R A T E D 

G E N E R A L L A W R E P O R T E R S 

A L B U Q U E R Q U E . N E W M E X I C O 
3 - 6 6 9 1 5 - 9 5 4 6 



21 
p r o d u c t i o n of some three t imes , th ree t o f o u r t imes what you expect 

to recover f r o m your w e l l ? 

A Ye s. 

Q Did F o r r e s t O i l Company have any d i f f i c u l t y i n completir i g 

t h e i r w e l l i n the Wolfcamp fo rma t ion? 

A Yes, s i r , they d i d . I b e l i e v e t h a t they would p e r f o r a t e 

i n the Wolfcamp and a f t e r they would a c i d i z e , the w e l l would make 

water and o i l and they would squeeze i t o f f and r e p e r f o r a t e i t and 

the same t h i n g would happen, and f i n a l l y they came up t o the top oi 

t h i s i n t e r v a l , porous i n t e r v a l t o complete i n . 

Q Do you t h i n k t h a t you w i l l have any d i f f i c u l t y i n com­

p l e t i n g your w e l l i n the Wolfcamp? 

A There i s a. p o s s i b i l i t y t h a t our lower sets of p e r f o r a ­

t i o n s w i l l produce water , and I f they do, we w i l l squeeze t h a t o f f 

and come up t o the upper set of p e r f o r a t i o n s , which have been d r i l l 

stem t e s t e d . 

Q Your est imate o f r ese rves , f i f t y t o s e v e n t y - f i v e thousar ,d 

b a r r e l s , i s based on b o t h sets of p e r f o r a t i o n s ? 

A Yes, s i r . 

Q How much o i l do you t h i n k there might be i n the upper 

set of p e r f o r a t i o n s t h a t you propose? 

A Poss ib ly i n the order o f twenty t o t h i r t y thousand bar­

r e l s . 

Q Mr . D a n i e l s , I note on your E x h i b i t No. 2 t h a t you have 

proposed a two- inch t a i l p ipe f r o m the Wolfcamp f o r m a t i o n on down - -
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A Yes, s i r . 

Q, - - i n the Devonian comple t ion . Why have you used two-

inch pipe i n t h a t t a i l pipe? 

A W e l l , we have to - - above the upper packer we have to 

use t w o - i n c h i n order t o make I t s t i f f , have s t i f f enough p ipe i n 

order t h a t we can set our upper packer , and below t h e r e , we cou ld 

very e a s i l y use i n c h and a h a l f , but since we had, we would hate tc 

go f r o m i n c h and a h a l f t o t w o - i n c h and then back t o i n c h and a 

h a l f , but i t i s p o s s i b l e t o do. 

Q You are not us ing t w o - i n c h p ipe i n the t a i l p ipe because 

I t i s more e f f i c i e n t t o f l o w t h i s type o f f l o w through? 

A No, s i r • 

Q What d i d you say was the source of the i n f o r m a t i o n t h a t 

you d r i v e d the curves on E x h i b i t No. LL and 5? 

A They are f r o m Mr. G i l b e r t ' s paper e n t i t l e d "Plowing and 

G a s - L i f t We l l Performance," and i t was presented a t an API meeting, 

I b e l i e v e , i n 195LL out i n Los Angeles , C a l i f o r n i a . 

Q Now, Mr. G i l b e r t i n h i s paper presented the data t h a t 

you drew these curves on? 

A Yes, s i r . 

Q Where d i d Mr. G i l b e r t get the data t h a t he presented? 

A Prom a c t u a l t e s t s i n the f i e l d , and I b e l i e v e the re i s 

one or two f e l l o w s t h a t have done some bas ic research, and he used 

t h e i r i n f o r m a t i o n i n c o n j u n c t i o n w i t h h i s a c t u a l f i e l d t e s t . 

Q Wel l now, I note t h a t you show performance f o r va r ious 

i 
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r a t e s of p r o d u c t i o n i n f o u r d i f f e r e n t s i z e s . D id Mr. G i l b e r t , i n 

h i s f i e l d t e s t s , t e s t a l l of these f o u r s izes of tub ing? 

A I b e l i e v e he d i d , yes, s i r . I might add t h a t t h i s i s 

the on ly a r t i c l e t h a t I f ound or have been able t o f i n d o f v e r t i c a l 

l i f t on two-phase f l o w . 

Q Mr. D a n i e l s , I have read t h i s paper t h a t Mr. G i l b e r t 

w r o t e , and i t i s my unders tanding t h a t he had data on one size o f 

t u b i n g by a c t u a l f i e l d t e s t and the o thers were e x t r a p o l a t e d f r o m 

t h e o r e t i c a l f o r m u l a s , f o r the other s izes of t u b i n g , i s t h a t cor ­

r ec t ? 

A I d o n ' t know. I would have t o look a t the - - I have res 

i t , but i t has been severa l weeks ago. Yes, s i r , you are c o r r e c t . 

Q And what s ize o f t u b i n g d i d Mr. G i l b e r t use i n these 

f i e l d t e s t s? 

A I b e l i e v e t w o - i n c h or two and a h a l f i n c h . 

Q. He f r e q u e n t l y r e f e r s t o 2.67 f i v e - i n c h t u b i n g . 

A T h a t ' s two and a h a l f i n c h t u b i n g . 

Q And he doesn ' t have any f i e l d performance on t w o - i n c h 

or one and a h a l f , or one and a qua r t e r i n c h t u b i n g , does he? 

A No, s i r , i t i s a l l based upon h i s comparison w i t h h i s 

l a r g e r size t u b i n g . 

Q Have you read any o ther a r t i c l e s on t h i s sub jec t of any 

a u t h o r i t y , i«ir. Daniels? 

A Th i s i s the on ly a r t i c l e I have been able t o f i n d i n 

the l i t e r a t u r e . 

.d 
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Q So you d o n ' t know whether o ther a r t i c l e s might i n d i c a t e 

t h a t the smal ler s ize t u b i n g might be l e s s e f f i c i e n t ? 

A No, s i r , I do n o t . A l l my tes t imony i s based on the 

curves presented i n t h i s a r t i c l e . 

MR. NUTTER: I b e l i e v e t h a t ' s a l l . Thank you . 

MR. PORTER: Anyone else have a quest ion? Mr. U t z . 

QUESTIONS BY MR. UTZ: 

0 Mr. D a n i e l , comparing gas l i f t r ecovery w i t h annual 

pump recovery , what i s the e f f i c i e n c y comparing the two? 

A I d o n ' t b e l i e v e I can answer t h a t r i g h t o f f . 

Q You do not know, then , whether you w i l l get as much o i l 

by g a s - l i f t as you can by pump? 

A I b e l i e v e we can get as much o i l by g a s - l i f t i n g as we 

cou ld by rod pump. 

Q Just as much? 

A Ye s, s i r . 

Q You do not even consider pumping these wel l s? 

A No, s i r . 

Q Mr . D a n i e l , are there any o the r w e l l s or l o c a t i o n s i n 

the King Pool which you a n t i c i p a t e t h a t you might d u a l l y complete? 

A Yes, s i r . 

Q. And what are those we l l s? 

A Th is w e l l , the Lowe "C" 1 , i s p r e s e n t l y completed i n ih < 

MoIf camp. 

Q What i s the l o c a t i o n ? 
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A This one location east of the subject w e l l I s the Lowe 

"B" 1. I do not have the location on t h i s p l a t . 

Q, I s that a completed well? 

A Yes, s i r , i t i s completed i n the Wolf camp, completed somje 

two or throe weeks ago, and then that w e l l w i l l possibly force t h i 

w e l l , and t h i s , our State --

MR» PORTER: By " t h i s w e l l , " you are r e f e r r i n g to Well 

No. Li? 

A Yes, s i r . No. i t . And we are i n the process of complet­

ing In the Wolfcamp our State of New Mexico "C" 2, and that w i l l 

force our Reed No..2 to be a Wolfcamp, and then there are several 

other p o s s i b i l i t i e s f u r t h e r south. 

Q You lost me on that second w e l l . I have the f i r s t one. 

The No. l i . 

A And the second one w i l l be the J. R. Reed. Well No. 2 l o ­

cated r i g h t south of the subject w e l l of t h i s application. 

Q You are i n the process of completing that well new? 

A No, s i r , we are i n the process of completing I n the Wolf 

camp Our State of New Mexico "C,! 2. 

Q What section i s that in? 

iV j o . 

Q There are three other wells which you anticipate which 

you might want to dual? 

A There I s the subject w e l l f o r t h i s application, and pos­

si b l y these two, and then maybe l a t e r on we w i l l have — can f i n d 
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26 
seme more somewhere. 

Q The Ho. li. Reed, i s t h a t a completed well"? 

A Yes, s i r , i t I s completed i n the Devonian. 

Q. When d i d you complete t h a t w e l l ? 

A Reed LL was completed I n November, 1957. 

Q, And your Ho. 2 Reed, i s t h a t a coxnpleted we l l ? 

A Yes, s i r , i t was completed i n November, 1 9 5 ° , i n the De­

vonian . 

Q And you have not completed your 2 "C"? 

A Our State 2 "C" i s i n the process of be ing completed i n 

the Wolfcamp at the present t i m e . I t was o r i g i n a l l y a Devonian 

w e l l . 

Q Did you have a comple t ion date on your 1 " B , " Cabot 1 

"3" or Lowe I "B?" 

A Our Lowe ! I B" 1 was completed, i t was p laced on produc t ic 

on August the 12 th , 1957, f r o m the Devonian. 

Q What s ize cas ing d i d you use i n the No. LL Well? 

A F ive and a h a l f i n c h . 

Q The No. 2 Well? 

A The Reed 2, f i v e and a h a l f i n c h . 

0 Are you us ing f i v e and a h a l f i n the 2 "C?" 

A Yes, s i r , i t has f i v e and a h a l f i n c h cas ing . 

Q, The re fo re , you are i n a p o s i t i o n where none of these o t l 

three w e l l s can be completed w i t h any l a r g e r t u b i n g than Inch and 

a h a l f ? 

>n 
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A Inch and a h a l f , yes, s i r . 

Q Why did you go ahead and complete the No. It and the No. 

2 with f i v e and a h a l f inch casing? 

A Our d r i l l i n g program was set up to set up f i v e and a 

half inch casing, and. we were not sure that we would encounter any 

pay except the Devonian, and i f we were going to have only one pay 

i n the f i e l d , we thought i t wouldbe more economical to place f i v e 

and a half inch casing, and by the time we reached — the Wolfcamp 

was productive, we already had our intermediate casing set, and t h 

would l i m i t the size of the pipe that we could set thereafter, and 

we have always set eight and f i v e - e i g h t s Intermediate casing and ycju 

can't run anything but f i v e and a h a l f standard casing. 

Q Your answer i s that you were too f a r along with these 

other completions before you knew whether the Wolfcamp was produc­

tive? 

A That's r i g h t . 

Q One f i n a l question. I believe you stated that the Cabot 

Carbon Company would have a net p r o f i t , was i t , of two dollars and 

twenty cents a barrel? 

A Yes, s i r , a f t e r taxes'and r o y a l t y . We have some twenty 

f i v e percent royalty to pay. 

Q, What was the gross price of the o i l when you made that 

calculation? 

A Three dollars and eight cents a b a r r e l . 

MR. UTZ: That's a l l . 
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QUESTIONS B I m . PORTER: 

Q Mr. D a n i e l , I b e l i e v e you t e s t i f i e d t h a t accord ing t o 

your b e l i e f your f l o w e f f i c i e n c y would be as grea t or g rea t e r i n 

the i n c h and a h a l f t u b i n g as i t would be i n the t w o - i n c h t u b i n g — 

A Yes, s i r . 

Q - - down to t h i s depth of 10,000 f e e t ? 

A Ye s, s i r . 

Q And the expected a l l owab le f o r tha t? 

A Yes, s i r , our Wolfcamp, us ing 33 b a r r e l s per u n i t , w i l l 

have an a l lowab le o f around b a r r e l s per day. 

Q Also you t e s t i f i e d t h a t when you have to r e s o r t t o a r t i ­

f i c i a l l i f t , t h a t you propose t o use g a s - l i f t ? 

A Yes, s i r . 

Q. Now, i s i t expected t h a t — f i r s t , l e t me ask you, can 

you g a s - l i f t bo th zones s imul taneously? 

A Yes, s i r , we can. 

Q Do you expect t o have to do t h i s t o l i f t them b o t h at t t 

same t i m e , or do you expect the Wolfcamp to be deple ted be fo re — 

A I expect t h a t we w i l l have t o a r t i f i c a l l y l i f t the Wol f ­

camp and p o s s i b l y the Devonian w i l l s t i l l be f l o w i n g , and t h a t the 

Wolfcamp w i l l be abandoned — w i l l have to be plugged out be fo re 

the Devonian. 

MR. PORTER: Thank you . Anyone else have a ques t ion of 

the witness? 

QUESTIONS BY MR. FISHER: 
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Q Mr. D a n i e l , do you know what the produc ing mechanism of 

the Wolfcamp f o r m a t i o n Is? 

A I n the Wolfcamp? 

Q Yes, s i r . 

A I b e l i e v e i t i s a water d r i v e , 

q What about the Devonian? 

A I t i s a water d r i v e . 

Q Do you know the h i g h e s t p roduc ing g a s - o i l r a t i o of any 

Wolfcamp o i l w e l l I n t h a t f i e l d ? 

A I b e l i e v e around 990 to 1 , t o the best o f my knowledge. 

The F o r r e s t W e l l now has a r a t i o of around 260 or 70 cubic f e e t pei 

b a r r e l . 

Q Do you have any idea how h i g h the g a s - o i l r a t i o might be 

f r o m your s tud ies of the Wolfcamp I n t h a t p a r t i c u l a r pool? 

A W e l l , t h i s i s pure s p e c u l a t i o n , b u t I would say somewherje 

between 1000 to 1200. 

Gi Then the g a s - o i l r a t i o w o u l d n ' t app rec i ab ly change these 

curves? 

A No, s i r . 

MR. FISHER: That i s a l l . 

MR. PORTER: Anyone else have a quest ion? 

REDIRECT EXAMINATION 

BY MR. CHRISTY: 

Q Mr. Nutter asked you i f t h i s a r t i c l e was not based on 

actual f i e l d tests with the one and a h a l f and one-quarter inch tub 
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Ing, but I believe you h a v e . t e s t i f i e d that there have been actual 

f i e l d t e s t s i n other states; Texas, Oklahoma and Louisiana? 

A I don't.know about t e s t s of flow rates, but they are us­

ing inch and a h a l f tubing. 

Q Two sets of them? 

A Two sets of them. 

Q Now, Mr. Utz asked you concerning rod pumps. I believe 

you previously t e s t i f i e d that you could not use rod pumps and a r t i ­

f i c i a l l i f t s f o r both zones? 

A That i s correct. 

Q Why? 

A Because i t w i l l take two and a h a l f i n c h t u b i n g . 

Q So i f you use rod pumps you could o n l y l i f t one? 

A Yes, s i r , t h a t ' s r i g h t . 

MR. CHRISTY: That i s a l l . 

MR. PORTER: Any f u r t h e r quest ions? Witness may be ex­

cused. 

(Witness excused) 

WALTER P. G. STEIN 

c a l l e d as a w i tne s s , hav ing been f i r s t d u l y sworn on oa th , t e s t i f i e d 

as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. CHRISTY: 

Q Would you please s ta te your name and address? 

A My name i s Wal te r F . G. S t e i n , and I am f r o m Pampa, Texs 
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Q. By whom are you employed and i n what capacity and how 

many years have you been employed i n your present position? 

A I am employed by the Cabot Carbon Company as chief petrc 

leuin engineer and have been i n that capacity f o r the l a s t ten years 

Q, Have you previously t e s t i f i e d before the Hew Mexico O i l 

Conservation Commission? 

A Ho, s i r , I have not. 

Q Would you please state your professional q u a l i f i c a t i o n s 

as an engineer? 

A I was graduated i n 1929 i n Germany af t e r studying at the 

University of B e r l i n I n the majors of physics and chemistry. After 

graduation, I was employed by the United Gas Company f o r approxi­

mately two years and then by Magnolia Petroleum f o r about six years 

i n the Natural Gas and Gasoline Department. Then f o r three years 

I was petroleum engineer f o r the Texas Railroad Commission state­

wide and resided i n Austin and Corpus C h r i s t i e . Two years there­

a f t e r I operated out of Corpus Christie as a consultant and service 

engineer as a partner of the Stein-Henderson Engineering Company. 

After that I went to the Army f o r about six years, and except f o r 

those six years i n the Army, I have been i n the o i l and gas businesjs 

f o r twenty-nine years. 

Q Are you a registered professional petroleum and chemical 

engineer? 

A I am a registered petroleum and chemical engineer, and 

I have previously t e s t i f i e d as an engineer before the Texas Railroajd 
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Commission and the Oklahoma Corporation Commission, and. the Kansas 

Corporation Commission. 

MR. CHRISTIE: Does the Commission have questions con­

cerning h i s q u a l i f i c a t i o n s ? 

MR. PORTER: We consider him w e l l q u a l i f i e d as an expert. 

Q Are you acquainted with the King F i e l d i n Lea County anc. 

the p a r t i c u l a r problems which Cabot Carbon Company has encountered 

with the operation of t h i s f i e l d ? 

A Yes, s i r . As chief petroleum engineer, I am assistant 

to the vice president i n charge of oil-gas and gasoline operations, 

and I am presently responsible f o r the economic analysis of venture's 

i n those three f i e l d s . I am acquainted with the problem i n the King 

F i e l d not only from the o i l and gas production standpoint, but also 

from the -- with the problems that we encounter I n the gasoline plant, 

operation i n the King F i e l d . 

Q, How, would you please t e l l us what i n s t a l l a t i o n s Cabot 

has i n t h i s f i e l d ? 

A Well, s i r , besides our investment i n the o i i wells and 

the producing f a c i l i t i e s which we have to produce o i l and gas from 

those wells, we have b u i l t a gasoline plant i n t h i s f i e l d f a r ahead 

of the f u l l development of the f i e l d , shortly a f t e r our Fleet No. '.. 

which was our f i r s t w e l l , was completed,, We have b u i l t a gasoline 

plant f o r actually one reason only, and that i s to eliminate waste 

i n t h i s f i e l d , so we would not waste either gas or l i q u i d hydrocar­

bon which are contained i n the gas. 
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Q Where i s t h i s plant located and what i s i t s capacity? 

A This plant i s located i n Section 35> and I believe the 

gentleman had a copy of t h i s E x h i b i t . I t I s located r i g h t here on 

the Fleet lease i n Section 35° 

Q That would be In the south h a l f of the southeast of Sec­

t i o n 35? 

A Yes, s i r . 

Q What i s i t s capacity? 

A The plant has an ultimate o v e r a l l capacity of eight 

m i l l i o n , seven hundred f i v e cubic f e e t . The r e f r i g e r a t i o n f a c i l i t e 

which we have, and t h i s i s a r e f r i g e r a t i o n plant, i s designed f o r 

six m i l l i o n cubic feet of gas per day. However, the compression 

f a c i l i t i e s which we have i n s t a l l e d at the present time are only f o r 

three m i l l i o n eight hundred thousand cubic feet per day. 

Q How, could you t e l l us a l i t t l e about the operating pro­

blem which you have encountered i n the plant with r e l a t i o n to the 

King Field? 

A Yes, s i r . As I mentioned before, as soon as our Fleet 

Ho. 1 Well was d r i l l e d , we contemplated the b u i l d i n g of t h i s gaso­

l i n e p l a n t . At that time the geological indications were such that 

we would have 16 Devonian wells. There was no mention of Wolfcamp 

except that we did have the Forrest Well i n the f i e l d . The estimate 

made by other'geological departments, engineering departments, were 

considerably higher. However, we f e l t reasonably sure that i f we 

b u i l t a plant s u f f i c i e n t to handle the production of gas from 16 
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wells, that we would have a plant large enough to take care of the 

gas produced i n the f i e l d now and at a future date when gas-oil r a t i o 

become greater. The d r i l l i n g h i s t o r y of the f i e l d , however, shows 

that we only have 12 or possibly 13 Devonian wells, which i s short 

of our estimate. Now, i f x̂ e had had those 16 Devonian wells, and at 

that time the o i l allowable was 275 barrels per day, these 16 wells 

would, have yielded about four m i l l i o n four hundred thousand cubic 

feet per day, that i s , assuming a gas-oil r a t i o of approximately 

1000 cubic feet per b a r r e l . We expected a cutback, however, saw th3 

handwriting on the w a l l , and decided t o reduce the i n i t i a l capacity 

of the plant, which i s l i m i t e d by the compression f a c i l i t y , to thre9 

m i l l i o n eight hundred thousand cubic f e e t , and that i s what we have 

i n the plant now, three m i l l i o n eight hundred thousand f e e t . The 

expected reduction of production allowables throughout 1957 and 1953 

did produce a gas allowable -- I mean gas volume available to the 

plant f a r below the $3,600,000 we needed to make the gasoline plant 

a successful venture. Eleven of the Devonian wells now have an 

allowable of 223 barrels against the estimated 250 and against the 

o r i g i n a l allowable of 275 barrels, which i s a considerable cut. 0n<s 

of the Devonian wells has an allowable of I63 barrels. 

This gives us a maximum gas volume per day, 2,500,000 cubic 

feet per day, which i s 1,300 MCF less than our anticipated d a i l y 

throughput f o r which we designed compression f a c i l i t i e s . That i s 
about 33 per cent less than estimated o r i g i n a l l y . How the pipelines 

to which we -nre connected to, one i s El Paso Gas l i n e and the other 
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one I s P h i l l i p s ' product l i n e , are capable of taking a l l the pro­

ducts from the plant, the dry gas and the liquid, hydrocarbon, from 

the processing of 6,7.50,000 cubic feet per day. I might say, i n 

kind of a summary, a volume which would guarantee the successful 

operation of t h i s gasoline plant over an extended period of time 

should be equal to the present compressor f a c i l i t i e s of 3,800,000 

cubic f e e t . The plant cost, including a small gathering system 

which extends to a l l the wells except the northeast one, was $865, 

000.00 and the plant now produces approximately 300 barrels of 

l i q u i d hydrocarbons per day and gives permanent employment to f i v e 

people i n the plant. 

Q Now, how much i s your gas throughput at the present time 

A We started operations December, 1957, and have passed on 

an average of s l i g h t l y over 2,250 MG? per day. For continued opera 

t i o n , of course, t h i s volume i s too small, I n s u f f i c i e n t , and we can 

continue to operate and maintain the plant from the revenue we de­

rived from the small volume. 

Q. Now, i f no more gas I s found or produced, what would be 

the r e s u l t as to the continuation of gas extraction and processing 

operations i n the f i e l d ? 

A Well, i f t h i s plant does not receive a large amount of 

gas, the operation of the plant, as I pointed out, i s uneconomical 

and the plant would have to be shut down i n a rather short time. 

Cabot has made a strenuous e f f o r t i n t r y i n g to obtain additional ga 

around the King F i e l d and hoped that the development i n the Immedia 
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area would be much more favorable and y i e l d additional volumes. 

However, our hopes have not been f u l f i l l e d at a l l . 

Q Mr. Stein, i s there any gas i n t h i s area which could be 

presently made available to theplant so as to guarantee i t s con­

tinued operation? 

A Yes, s i r . Prom geological and engineering evidence, of 

which part was presented today, we know that there i s a considerabl 

amount of gas contained i n the Wolfcamp pay, which at the present 

time i s held behind the pipe i n some of Cabot's wells. The t o t a l 

amount of Wolfcamp gas reserves i s not known to me and I wouldn't 

be able to calculate i t at the present time. However, we believe 

were t h i s gas made available to the plant, i t I s probable that the 

amount I s s u f f i c i e n t to supply the additional needed volumes f o r a 

successful operation of t h i s p l a n t . That would guarantee that the 

plant would more or less, and I think more so, operate u n t i l both 

the o i l and gas I n the Wolfcamp and i n the Devonian i s depleted, or 

i n other words, the plant would operate f o r a l i f e t i m e of the f i e l d 

Q How, Mr. Stein, i s there any of the gas or l i q u i d hydro­

carbon being now produced i n the f i e l d or to be produced from the 

subject w e l l , are any of them being wasted? 

A Ho, s i r . The Cabot Carbon Company has connected i t s 

gathering system temporarily to every one of the ba t t e r i e s I n the 

King F i e l d with the exception of the Forrest Lowe Well. This well 

showed, at the beginning, on the I n s t i g a t i o n of the plant, that i t 

was depleting i n production, and r i g h t now I think that the l a t e s t 
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7̂ 
tests show there i s only about 6,000 cubic feet of gas available at 

that w e l l , which i s very l i t t l e above the f u e l requirement of that 

w e l l . The gas which we receive and process i s sold to El Paso 

Natural Gas Company, with the exception of f u e l which we return to 

the leases f o r t h e i r operation. Some of the returned f u e l x̂ as used 

i n the development of the King F i e l d by being used as cleaning r i g 

f u e l . Now, we have i n s t a l l e d our re t u r n system I n such a way that 

the gas on the 6>0 pound pressure can be returned to the leases f o r 

g a s - l i f t purposes. The gas that i s processed i n the plant has a 

hydrocarbon l i q u i d content, including propane, from propane on up 

of about 6.7 gallons. We recover approximately 32 gallons of" the 

l i q u i d from the gas. The remaining i n there i s propane, and the 

t o t a l production of the plant i s sold d i r e c t l y to P h i l l i p s Petroleu 

Company by a pi p e l i n e , and there I s no f l a r i n g or burning of the 

l i q u i d s because both companies that buy from us have a hundred per­

cent take contract and there i s no f l a r i n g or burning of eith e r gas 

or l i q u i d i n the f i e l d . 

Q Now, Mr. Stein, would you b r i e f l y summarize f o r us what 

your testimony i s with r e l a t i o n to the p o t e n t i a l waste of the sub­

je c t well i n the f i e l d and the economic f a c t o r s Involved with Cabot 

In t h i s plant i n connection with the subject w e l l and the f i e l d ? 

A Well, s i r , we believe that the King F i e l d i s the f i r s t 

f i e l d i n New Mexico i n which the elimination of waste of both o i l 

and gas was made t o t a l l y e f f e c t i v e before the f i e l d was ever com­

p l e t e l y defined. "We made provisions i n the early l i f e of the f i e l d 
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to erect s u f f i c i e n t equipment to eliminate a l l waste, and t h i s was 

done with an expenditure of a large amount of money, as I mentioned 

before on the part of Cabot Carbon Company wherein the company took 

a great r i s k as to the p o s s i b i l i t y of ever regaining i t s plant i n ­

vestment cost. Unfortunate circumstances such as we have experienc 

i n the l a s t year, the reduction of o i l allowables and then the f a c t 

that the f i e l d was disappointing, that we didn't get the 16 Devoniaji 

locations, resulted i n t h i s lesser gas volume of which I spoke a 

while ago, and i f i t i s not possible to gain additional gas f o r t h i 

plan, then economic and satisfa c t o r y operation of the plant i s out 

of question. To abandon the plant now would immediately cause a 

waste I n a l l the gas and l i q u i d hydrocarbons that we now recover an|d 

put to use and would be f l a r e d , since the pipeline company could no 

use the sour -- the gas i s sour — could not use the sour nondehy-

drated and liquid-containing gas f o r normal pipeline requirement. 

The only, the one and only solution that I can see now, a f t e r havin 

reviewed the f i e l d I s t h i s , to continue to prevent waste, would be 

that the Commission would allow Cabot to proceed with the dual com' 

pl e t i o n of wells, which would solve t h i s question of not having 

s u f f i c i e n t gas, and do that wherever i t i s indicated and possible. 

MR. CHRISTY: No f u r t h e r questions. 

MR. PORTER: Anyone have a question of Mr. Stein? Mr. 

Cooley. 

CROSS EXAMINATION 

BY MR. COOLEY: 

3d 
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Q Mr. Stein, has Gabot Carbon made any e f f o r t to procure ĝ .s 

from sources other than the King F i e l d to run the plant? 

A Yes, s i r , I had a survey made of the Blanco F i e l d , the 

Gladiola, north Gladiola, and Si n c l a i r beat me to I t , they got the 

gas. 

Q To your knowledge, a l l available sources have now been 

taken up? 

A As they show now, yes, s i r . 

Mi. COOLEY: That's a l l . 

MR. PORTER: How about the Blanco Field? 

A I t i s being connected now to Sin c l a i r ' s plant i n the 

Gladiola. 

MR. PORTER: Anyone else have a question? 

MR. COOLEY: One question. 

QUESTIONS BY MR. COOLEY: 

Q Do you f e e l that i f a l l the gas which I s available I n t h 

King F i e l d I n both the Devonian and Wolfcamp x̂ jere made available to 

t h i s plant that i t x-iould then be economic to proceed and --

A Yes, s i r . The difference i n the plant which would make 

i t from an uneconomic to economic venture i s a m i l l i o n cubic f e e t , 

or m l i l l o n four, closer to a m i l l i o n four, and, of course, I fi g u r e d 

i t t h i s way, that eventually the gas-oil r a t i o s are going to become 

larger In the Devonian to some extent. Those f i e l d s are not going 

to have big r a t i o s because of the water features of the reservoirs, 

and we w i l l be able to add compressors too, but at t h i s time we almost 
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have to have the three m i l l i o n eight, or a fi g u r e near i t to continue 

operating the plant. 

MR. COOLEY: Thank you. 

MR. PORTER: Mr. Stein, I believe you testified that your 

plant at present has approximately 300 barrels per day liquid outpu:. 

Did you say who you are selling this tot 

• A P h i l l i p s Petroleum Company. I t i s sold as an S D produc:, 

a mixture of hydrocarbon and an extract of 63' percent propane,' and. 

that goes to P h i l l i p s Petroleum Company. Of course, they invested 

quite a b i t of money i n b u i l d i n g the product l i n e to our plant, too. 

MR. PORTER: Any fu r t h e r questions? 

MR. CHRISTY: That i s a l l the applicant has. 

MR. PORTER: , I don't have any questions, but I would l i k j 

to say I l i k e to hear you t a l k . I don't believe I have ever heard 

a blend of German accent with a Texas drawl. 

The witness may be excused. 

(Witness excused) 

HR. CHRISTY:- That i s a i l f o r the applicant. I l a i d down 

In f r o n t of the Commission t h i s recent a r t i c l e which I s on the gaso­

l i n e plant which Mr. Stein has t e s t i f i e d t o . That i s a l l the ap p l i ­

cant has. 

Mil. PORTER: Does anyone else have any testimony to pre­

sent I n the case? Any statement concerning the case? 

MR. DEHLINGER: Martin Dehllnger, with the Forrest O i l 

Corporation. 
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The Forrest Oil Corporation i s Interested I n t h i s case i n 

view of t h e i r o f f s e t t i n g w e l l to the subject w e l l , and i t i s t h e i r 

opinion that they concur with the ideas of the Cabot Carbon Company 

and believe that the proposal f o r the dual completion of t h i s well 

w i l l be the most feasible way to protect the correla t i v e r i g h t s and 

stop underground waste of the mineral resources of the state that 

has yet been suggested. 

ER. TOMLINSON: W. P. Tomlinson w i t h • A t l a n t i c Refining 

Company. A t l a n t i c i s an owner of an in t e r e s t i n t h i s w e l l . We sup 

port Cabot i n t h i s matter. There are two features of Cabot's plan 

f o r operation that appeal to us. One i s i t s f e a s i b i l i t y from a 

mechanical standpoint and producing standpoint, and, second, i t I s 

desirable from the economy and conservation standpoint to div e r t 

t h i s gas through a gasoline plant at t h i s time. We are concerned 

that we might not have a market f o r i t at a l a t e r date, and cer­

t a i n l y would l i k e to see i t developed. We,therefore, ask f o r your 

favorable consideration. 

iiR. PORTER: Anyone else have a statement? Anything f u r 

ther i n the case? 

HR. CHRISTY: I might state that Gulf, which i s the only 

other o f f s e t owner, was n o t i f i e d and we have a registered receipt 

from A t l a n t i c , Gulf and four of the o f f s e t operators. 

LR. PORTER: Anything else? We w i l l take the case unde 

advisement. 

At t h i s t ime we w i l l recess the h e a r i n g u n t i l 1:15? and I 

i l l 
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oe l i eve the case w i l l be considered immediate ly a f t e r noon w i l l be 

l i f . 2 0 . 
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