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STATE OF NEW MEXICO 
ENERGY AND MINERALS DEPARTMENT 
. OIL CONSERVATION DIVISION 

STATE LAND OFFICE BLDG. 
SANTA FE, NEW MEXICO 

21 October 1981 

EXAMINER HEARING 

IN THE MATTER OF: 

A p p l i c a t i o n of Yates Petroleum 
Corporation f o r designation of a 
t i g h t formation, Eddy County, New 
Mexico. 

BEFORE: Richard L . Stamets 

TRANSCRIPT OF HEARING 

A P P E A R A N C E S 

CASE 
7352 

For the O i l Conservation 
D i v i s i o n : 

For the A p p l i c a n t : 

W. Perry Pearce, Esq. 
Legal Counsel t o the D i v i s i o n 
State Land O f f i c e Bldg. 
Santa Fe, New Mexico 87501 

Chad Dickerson, Esq. 
LOSEE, CARSON, & DICKERSON 
P. 0. Drawer 239 
A r t e s i a , New Mexico 88210 
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I N D E X 

•*4 

RAY BECK 

W, D i r e c t ' 'Examinat ion, :by Mr . D i c k e r s o n -/. "•• 4 . 

'.'iCrcTss .Examina'j t ion by M r . -Stamets. / -, ^'g 

. ,.' i: ,-• • .5 •" i b.;. ( <• .-. -, . •• * • • '• , j 

DAVID F . , B.ONEAU. 

*" Dl'revc't\.^xaminaty:6n-'"-by*'-Mr'i : D i c k e r s o n , ]_g 

Cro.SiS'"Examination by Mr. -Stamets , . 37. 

Questions by Mr. Stogner • ; ;. . " .45 

Recross Examination by Mr. St a m e t s ' ' 47 

Questions by - Mr . Stogner - - .50 
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. E X II I B I T S 

Applicant E x h i b i t -One, 'List 

A pplicant .Exhi%it^-.Two, .-Map -..,.„, ; ' '• ; '. ,~, 

Ap p l i c a n t 'Exhibit Three, Map ' ''•.•>'••, 

; Applicant E x h i b i t 'Four, ? s t r a t i g r a p h i c ' column 

Applicant •.E,x.hib?it';-Five, Cross Section 

•.Applicant. E x h i b i t Six/ Cross 1 Section 

•" i?; ••' ' v'- •• h\s •'• : "• .'*$•. ^v""*-* >, • • 

A p p l i c a n t Exhibi t ' .Seven, 'Cross Section-; ' ; 

• ' , " " t : i ' 0 ' ' : * '"" "'' ' '• 

Applicant •.EXhlbi;tv<Eight-,,.',Crosp-"Sectio-n 

Applicant ;:.Exhibit'Nine, L i s t • ' •. • - .• .Applicant Exhibit.Teh, L i s t 

Applicant- Exhibit.' Eleven, L i s t 

A p p l i c a n t ' E x h i b i t . Twelve, DST; "data 

.Applicant E x h i b i t ; Thirteen,,' CORE Lab ^data. 

Applicant Exhibit'Fourteen,•Document. 

Applicant Exhibit"- F i f t e e n , Tabulation: ;>, 

Applicant E x h i b i t /Sixteen, ' Prdductiqn. .rates 

Applicant E x h i b i t Seventeen, -Summary • ,; 



i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

'•/' ' ' MR.. STAMETS:. We w i l l c a l l .'next Case . . 

'7352. •' t ' •'• . .' . • ./';. . "•; .• • • .. ', . ' : ' 

'• • •" , •' y MR:.'. PEA R C E . A p p l i c a t i o n : o f 'Yates - Petro 

leum .•Corporation f o r 'a des igna t ion o f a . t i g h t f o r m a t i o n , 

Eddy County,-%e^Mexico. ' . , . • ' '•'' 

, A- ••̂ >̂;.CL'-'t/--.A' ••••• •. .. - •• "• • 
' •.'•'• "'1,;'" ^•? ' MR'. DICKERSON: Chad Dickerson, o f 

: > x . .r,x ?••?••%:.;.. ' . '- ' '• • ' • ' • ' • . : - . . •• >>.• . / • - . . • •- • - ' ' ' • 
Artesia' 1 , New^Mex-icb, ^ivir:/''\E>camihe:r, appearing on beha l f o f the 
.appl icant^ "and.we Jiav.e two,../witnesses. ••.'. ' 

V. v v (Witnesses'., sworn..) 

MR. DICKERSON: We c a l l Mr. Ray Beck- a t 

t h i s time, 

: , RAY BECK • • '-•.•• 

being.-\cailed;:as -..'a.'-witness.. ahd^ b;e,i.ng; duly sworn upon h i s oath, 

t e s t i f i e d as follows,- t b - w i t : ' '• • 

' r'v..V'\-.,_ -DIRECT'EXAMINATION ,'.V •••!;...•' : 

BY. MR. DICKERSON: *• .. ; - N ' '• '; : ' -.v;': -'^ . 

:Q.-. W i l l you .'state, your, name, 'your occupa­

t i o n , and'by whom you ' re . employed, please?' .. 

• , '. Ray Beck,, petroleum g e o l o g i s t , Yates. '-.;. 

Petroleum Corporation, Artesia,. New Mexico. ' • ; - \ ''• •' 
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, Q. '. .. Mr. Beck, would you b r i e f l y summarize. ., 

your educat ional and.work .experience background as i t r e l a t e s 

to t h i s • appl'i.cation?.', . - - .' ''' , ': ... 

'. • '.. a. •• • •' • '' I have. a. Bachelor' of Science degree and 

a Master of Science, degree iri:'.geology: from Texas Tech Univer-

s i t y ii-'-"- ;*j"'r'-'t' '/% ..'•' .-
• •/„.•':. ,!• •;• ' ' i'. • ' :,, . . . . . . . , • . 

• '•• ' ?-.''" •. <*••:;••,'• '''.•• ' • * • ' • • •.'..•• 
: . f vV'> 4 I ' worked;-for S h e l l i n 'Texas f o r . nine 

years and : i worked ,for Yates -Petroleum - f o r ten- years i n 

• • ' ' :'• "•••"' "•••...•:.•' • • 
• sbuthe^astt . New'Me'xico..; ' ' , . •'. " 
..'• , , - .. <- i ' • And--are fyouC.famMiar "wi th the' sub jec t •• " 
h •• , - ' ;•- .4' \, ,'. •'-' ' ,""t, •:. :- >"»J fc ' • . ; 

lands i n que's.tion? - '• •'. 
••. -•„•. • A. ' :• • ' Yes-: ••, • • ., . • . • 

; : ,- Q.' ' " - And have you pr e p a r e d ' c e r t a i n ' e x h i b i t s 

upon which you intend to- r e l y today?.-. 

.V A. -.. I have'.> .*''.-• ''•:',.-'.•..' 

Q. Would you b r i e f l y describe t h i s .'formation 

• f o r 'wh'ich^-iiight:' .formation, .-designation' 'is :sough't, Mr. Beck, • 

by' g e o l o g i c a l parameters?' And- b r i e f l ' y . st a t e t h e purpose of 

t h i s a p p l i c a t i o n on behalf .of.Yates/Petroleum Corporation? 

' ': •-• ':: , A.. '• . ', As to the a p p l i c a t i o n , ,Yates Petroleum 

' Cdrpor.at ion : seeks t i g h t f o r m a t i o n designation f o r a'p o r t i o n 

o f the' Permo-Penn under]ying lands i n western Eddy County, 

New Mexico,.' which are described i n E x h i b i t Number One and 

shown "in map'-'form i n Exhibits. Numbers "Two and Three. • ; 
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•'•>/••' V T n e d e s c r i p t i o n of the: formation by . 

geological- .parameters 'is- .as .follows: The -formation sought t o 

be cbyered.'by-' t h i s , a p p l i c a t i o n , i s t h a t str'a'tigxaphic i n t e r v a l 

between-the. top.-of a marker named the, Third. S i s t e r Cycle of 

the Wolfcamp/series, of the Permian''system, 'and-the top of the 

/Canyon: series.j/of,: .the .^Pennsylvanian '.system J. ';. ' . ••:,.' .. ' 

''/,..- - .; * •• .., -v Wo. t »....• ' • • . '• . : l- -V' "• 
.. ' v ^ ; •"•:: . ' • •.Correlations 'of the T h i r d S i s t e r Cycle 

•and .'the- Canyon/-Series', are shown on' a network of f o u r cross'.-' 

sections sp"r,eVd^.gverv-the •:. s'uB;j-ec t 'area, •.Exhibits Five through . 

Eight.' v • •'.'/ 1 t . \ J. • ' * /'"• • ' ' . - • " 

/"'-A -*";/': > Position's/of:'ithe-'Third Sister, and Canyon 

geologic column a r e , - i l l u s t r a t e d i n Exhibit" Number Four. 

• • The Third"Sister•Cycle t o Canyon Series' 

.varies from.approximately 1000'' to'14,00, f e e t i n thickness. • '. • 

, • '.•••Q. . • -Mr. Beck, please r e f e r s p e c i f i c a l l y - t o 

E x h i b i t Number One'and describe- f o r the Examiner what t h i s 

•exhibit r e f l e c t s - "• .-'•'• : ' •••' • 

• ...,.v. ; • ,' ' MR.'. STAMETS: I f - - ' I don 11 bel i e v e I've: 

said the witness i s . q u a l i f i e d , but he i s . , ." 

. Q. • i '. ; What i s E x h i b i t Number One, 'Mr. • Beck? ; >,, 

fl. . . f . E x h i b i t Number . One i s a l i s t , which 'de-. -'. 

scribes . the lands-which o v e r l i e the Permo-Penn i n t e r v a l , f o r ,. 

which t i g h t formation designation i s sought i n t h i s a p p l i c a -

- t i o n . ' . - . ' ' • ' . - "" "- '• 
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' ;v Q. ' And t h a t ' s a p p r o x i m a t e l y 318 ,000 ac res 

i n Eddy County, . . New Mexico, , i s t h a t c o r r e c t ? " .. ' 

. A..,, ..' • • . Tha t i s c o r r e c t . • ' • ' ' 

•'& . And what i s , r e f l e c t e d by . E x h i b i t Number. 

Two?- ' '. ' ' ' - ! > , • .-' •- '' 

A. . - Exhibit. Number',Two : l s a map. of one inch 

equal •51OO0>f eet's dale.-, which shows the lands "described i n 

E x h i b i t .Number'%pne":- -£v 

• * - , ; . TheV subject area stretches over a por-

. tio-ri "of,-" we stern* Eddy 'Countyr. -'.New - Mexico from 'the - Pecos- River 
..• •• , i,- .;f.-; i

1,.»',,'; A,. "<,.. ,\ • •• , • ; , •. 

east of the C i t y of A r t e s i a t o the Huapache. Monoc Monocline, some 

f o'rty" miles'' t o the', "southwest. 

. .' . " *.'.'".; t;. ̂ ^.'^Msp^ sjhown b y - c i r c l e d w e l l spots are a l l 

; we l i s ' w i t h i n ..the- o u t l i n e ;which have 'penetrated the above de- • 

fined.'Permo-Penn fbrmation,and/or•'•lower horizons.. 

. '••'•; ,r.^'' ;: /:'.Red -colored well'spots are w e l l s which 

are" c u r r e n t l y producing gas from the"'-above defined Permo-Penn 

interval-.- •• • . •/ ..':./ ' • .. •' 

' ,, •' , '•. ' '-Deposits' of' the 'sub j ect Permo-Penn i n t e r 

v a l .are a complex of three- major environments" of d e p o s i t i o n 

or. f a c i e s , '• she l f -,| bank and .basin facies . •• , . --. 

, . , •'.-•': •, •"'' The shelf facies',.' l y i n g - i n bands t o the 

west or '^northwest,' i s comprised• of interbedded limestones, 

shales, s i l t s t o n e s and sandstones. •' '.. 
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"; , • • 'Terrigenous e l a s t i c s , 'that is-, shales, • 

• s i l t s t o n e s , and sandstones ,' increase, .and marine.limestones 

and shales' decrease,- t r a v e r s i n g from , east t o west or southeast 

t o northwest;','that;- is:,/ i n a s h e l f ward " d i r e c t i o n 

. J * -\ • Deposits of the ;i..shelf' facies- are;.'effectivf 

non-porous and/impermeable, ; and,/constitute/ an up-dip mega-^seal 

t o the bank f a c i e s 

• •:;! "fr H; "' The, bank!; f ae'i.e.s i s composed mostly of 

. • ... ' , . • •• , ( • , j .(-- .?, • •-. - • 

nia-r i n e .•. lime stone's wi t h ' a . few^-intercalated marines shales.'; 

These marine limestones are made up of bioherms and t h e i r "•' -

- as soc id^e^ide'^r isv •ai'prohs inter-fingered/ with oolite bar's.. • 

..•'-'••*r* ••• •. • "• „' '- ' The •••pd'rosî yk-feh'a.̂ '' i s - present i s a r e s u l t . 
.of preservation, of primary p o r o s i t y , ' p r i n c i p a l l y - o f bryozoan 

m a t e r i a l and' creation- of "secondary: p o r o s i t y by'leaching of 

o o l i t i c grain-stones and former'ar-agoriitie s h e l l m a t e r i a l . 

..... '. ' -, ••_,.'• ' -Most' of the ,gas.; production t h a t has -been.' 

established i r i the subject- Permo-Penn i n t e r v a l has been from-. 

'deposits of the bank 'facies. '•''.' ; •'•-.. 

;' ., : . The basin f a c i e s consists; mainly of. t h i n -

bedded , f i n e - g r a i n e d sandstones, . s i l t s t o n e s , and shales, which 

were transported to- the r e l a t i v e l y deeper basin from the bank', 

and shelf, areas .during periods of lower sea l e v e l . '• , "-.. '"'• 

. • • Main conduits for-• t r a n s p o r t t o the basin 

were through.passes between' segments of the bank, f a c i e s . • 
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Scattered w i t h i n " the o v e r a l l basin f a c i e s 

are-.isolated limestone or' carbonate .build-ups, termed i s o l a t e d 

mounds.• I n some of the i s o l a t e d , mounds p o r o s i t y •has been 

developed and/or.preserved, but. many are e f f e c t i v e l y non-porou: 

and'.impermeable. ' '•-• ' " " "• , " .',"/'••; 

' • • . . .. Some/of.:the,; i s o l a t e d / mound's -have produced 

ga-s:. Wells "in the basin 'facies" which have, encountered mounds 

are-indicated,by;/th<^ spot.- ' 

' . -'.. ' •" '-.' • '--... About^one-third of the subject" Permo-. - . . 

Penn i n t e r v a l \ i h the ̂ u'pper,. p a r t , has "rb'een termed -.the 'Antelope 

Sink .Zohe^ named/fpr r..an.ihterval . i n the Sun, ' formerly Tom;. •;' ; . 

Brown,.No. 1. Antelope' Sink .Unit,,, i n Section 18, 19 South, . 

Wv!'* r;''w-"' ' '••»" * ' • • •"''̂ '•.•"•>'< " >•/ •' " '..-•. '' •/. -. 
'2'4><.-Eas%.\ -T^h-is^.w.el'l M'S' shdvM on .two. cross s e c t i o n s . E x h i b i t s 

S.ix'.and'..Eight'. - v . " \. • •• - .'-

< •' : • - ..." The geographical l i m i t s o f s h e l f , bank, 

and basin, shown on E x h i b i t ' Two;,are f o r the Antelope Sink Zone 

alone. • ; •'.'.''. • -' ' •.- \ ' . ' • 

' . ". '. '.; • • ., Lower zones of the subject Permo-Penn_ 

i n t e r v a l are not shown, but 'their-.facies trends are e s s e n t i a l L 

p a r a l l e l ..to- those '.'shown on E x h i b i t Number Two. • 

' E x h i b i t Number.Two also shows the traces 

of '.'the. cross sections intord'uced i n ' l a t e r e x h i b i t s . • •: 

,•.,'; g. • Mr. '.Beck,-, please" r e f e r t o - E x h i b i t Number 

Three ;and describe what i t shows. „••.-'• ' '-.-".;' -
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• •'. A. • • Exhibit-..Number Three i s : i d e n t i c a l t o ' 

•Exhibit.•.'•Number. Two from the .standpoint'.of scale, o u t l i n e - of 

lands, well* spots, 'and colored .'well' spots 1. : 

'• ! * j •;'*..' ' The purpose o f . t h i s e x h i b i t i s t o i l l u -

.str.ate 'the-;structural'.;attitude o f the Permo-Penn formation in-

the -subject ,a.rea. .. " ..•'.'' ; ' .' .; ',. .....'• \ '."-.'. 

'-.:; /;'"'// : :',-Mapping was'- done on the top' of . the Ante-". 

lope Sink; Zorie^in;/the.:.'shelf and'bank areas, and. on-top o'f-'the 

' • . . ' ;-M , ',• ••;-•• .:• • . - • : , . 
Canyon •• Series>'ln"the. basihal ; :areas. • 

. '\ , «' 
•••'••' "V'̂ ' •• • •. ' ; 4.> ,-'.,..•''••" . • i : ' • 

• ** ;"t ''* >.As" , the/crdss.."sections w i l l .show, the 

Antelope" 1 Sink vZone .'is •' e s s e n t i a l l y / p a r a l l e l w i t h the Third' • . •: ' '" •:. •• - . ••-..', 
, •̂ •- '*• ' .*-*>'-'̂ *. i '" v •. •<-.•"' " * ' • " , '• "' • - ••'.''-

Sister''C-yPleM'above;,.:. ; ' • ' - • • ' " • • '' 

;. V' - ;'-'*'' i' " ! ' ' 5 ' : ••' Dasrted'if.cqntour.s are 100 f eet contour i n - . 
• - v - •"• *!,.. •-•>•*. • * . . j j + v . • • v • •... -*" ' , . - • • 

t e r v a l s on top/of the Antelope Sink zone. S o l i d contours' . . 

• • . • •. . . '<- ;!•'.. v j .*?;.'' ' .•-..••'.. ' . , ' ' •• 
are 100. f o o t contour i n t e r v a l s on t h e top of the Canyon Series 

v. ' .These contours i n d i c a t e .-that - over most '.' 

of the o u t l i n e d , area''the Permo-Penn i n t e r v a l dips t o the east, 

southeast , at approximately 1.00 f eet per : mile;-.however, i n •'. 

the .southwestern • p a r t of the o u t l i n e s area, near the Huapa'che 

Monocline.; • the Permo-Penn i n t e r v a l dips .east t o n o r t h e a s t e r l y 

at 2 00 t o 300 f e e t per mile and.structure i s complicated by. 

f a u l t i n g . • '.-• ..-* . . .' • . ,. 

' . S t r u c t u r a l r e l i e f on the top of the sub­

j e c t Permo-Penn i s approximately '3300 f e e t ; i n t h e ' o u t l i n e d 
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.'-/'-..' • ./•-/, '• ' • . '/ " '"/"""' • "• '' •'-'.' '.' -.' . ;/H-

-area. /Ground . l e v e l elevations, r i s e 'approximately 1500/ feet---

from -welis:/near the Pec.b.s River i n Township .17 South, Range . 

.26 East, to well s near the"'"Huapache. Monocline . in Township 21 

South-,' 21 ..East . -.•'/.•.. ''. '\A\'A"' •• /"'V-'" ' '> '', -: 

'.' .'",' '-/•/•.' T h e ' d r i l l depth' to • the top o f \the' T h i r d 

.-Sister;;'Cycle:,'in.rthe highest' ,weli>- "the Pennzoil, .No . 1 United 

Federal ,.-In Section. 28' 'of 21 Sou th,' ..'21 East-, is" 4927' f e e l . . 

And ..the--'drill '• depth to the i top of 'the. Third" S is ter' i n the ' 
'.-...o.'-v• •':"/"'/.'.' ' . ' '*' ," '•;>'>> ": . , : .>•:-:'.%';..'•'.• • / :: •.'';. 
lowest w e l l , the'HEY.GO No. 1' B ig Boggy Sta te , i n Sect ion 3 6 

'"• 'Sr ',3:-. 

of 17 .Soil th, i2j6:i:!East;;:,is 6717j>:,fe'pt-: ''..•'.' 

*i ••;•'•% / -;The, 'average depth to. the top - of the sub': 

j e e t et:v;P.e'r.m6'-Peihri.'-'€,6,rmat:ioh'«?is' thus-->58 2-2.-:.f e'et, • 'and' there' 1 s a 
/;i.«5;'(;'.'.;,,, ? "'.'•..'/' '. .'•'•••- , • , -. 

c o r r e c t i o n f rom ^that i n the statement we sent - in ' t o the OCD ., 

K ? ? f * i & % " : i ^ ' ; ' I ' * /'" '*'• ."' '*-/•'•' '''?••*';;••••*'•. . ' • * •'•'•:' - "•' '. ' '• ' ' •' 
emd, trie . USGS'./ '.There' s/ a- . typographical ; e r r o r there , of - i t •; 

's.ays 5827v .'but I t , ' s ^ e a l l y -5822.. ..- •' / . " / •• . . •,/ -' ' " & "' 
Beck, is. -it '— 

'/'l/̂ -yV :>//;. 

i - y':'-'A' '-[<'®: 5' 
; ' •' : ' /. -A. 

' ' ''' / '•••^-.'..l & . ' 

what. it 1' show's/' 

'." : . ' '/ 'A." -; 

And t h a t mistake I s ' n o t ' m a t e r i a l , Mr. 

No;-/.-/:'. / v,/'. '• / •:. . ./
 1 ... ..' • " 

—;. for. the .pur,poses: of' t h i s , a p p l i c a t i o n ? 

.No, " s i r , -it/.'s . j u s t a typographical e r r o r 

Refer t o .Exhibit Number"" Four and describe 
' -v-; ' '' - -. ^ .. - -: 

•Exhibit/Number. Four' i l l u s t r a t e s the 

stratigraphi.c-' ':column present • in-'-.western -Eddy County, .New. 
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• Mexico. 

v.- :'\\.\This , geologic section, was compiled from. 

New Mexico.Oil Conservation D i v i s i o n reference cross sections 

and other i n d u s t r y accepted'correlations. ; • 

', " . v' : ' The main purpose ..of t h i s e x h i b i t i s t o 

/ show! the ' Permo-Penn s t r a t i g r a p h i c i n t e r v a l 'sought'to be , . • 

" covered by t h i s " a p p l i c a t i o n i n . r e l a t i o n t o geologic time and . 

other' s t r a t i g r a p h i c horizons. .,- ' . . .•. " ' ' -

. ' Q. . -v.; ' Refer t o 'Ex'h'ibit' Number Five, and describe 

, What' i t re.-flec^ts;. . "•; . , : •_• • ••'-.'• 

• .*A. Jr-;'.' '-.' Exhibit-.'Number. F;ive i s ; : a northwest t o • 

'•'Southeast f s t r a t ig ' r aph ic c fbss -section,, A-A''-., hung on the 

.' • v- '•''' t:-'"'" !• •'-• '''''• "''' ' '' ••' ' '' '•""'''';• • •'-" '-: . 
Third . .Si's t e r 'Cycle':-'of the. Wolfcamp Se r i e s . . • 

• This cross sec t ion i s transverse- t o the 
: « • '}•-'•• ; '• t''/ -••"<• - -V'", '* • . 
I. ''*,-.'. 'j*-.-,! • •• *v. , -* , !J S" ' r .* —, 

thr e e 'ma 3'6r f a c i e s trends df ! ^ h e l f ,• bank,- -and. basin. 

:'"-' • r" .' "' Other p e r t i n e n t c o r r e l a t i o n s shown are . V 

the top of 'the-Antelope. Sink"-ZoneJ of the s h e l f and bank 

f a c i e s , top o f the Pennsylvanian, by c o r r e l a t i n g w i t h the' 

New-Mexico O i l ''Conservation/Division reference .cross section's ,: 

and the top of the Canyon Series^ . . ,; v, ,. '. • 

. , • : :- • , ' .,' ' ' D r i l l -stem-"test, core, and completion 

data are .shown on the cross s e c t i o n . ' ' . 

• . ' "" Well No. .6/was cored' i n the• Permo-Penn 

and the core , analysis r e p o r t i s given a t a. l a t e r , e x h i b i t , -
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; .' ; ..-..' . ' ' ;.' • ' , ;•"/ . ' ' - . ." ,'••_;". • v-v; . 1.3 . ' 

• 'vo: : . ' . ' ' ' . ' • - Wells 2 , 3 , and 5 are c u r r e n t l y producing 

- ' P.e'rmo>Penn gas and' .have 'been.'.assigned to the Eagle; Greek • 

"Permo-Penn Gas. F i e l d by the New Mexico Oil ' : 'Conservation D i v i -

• s i on.. . ;-.,,' .:

: '•'•.- • ' ] ' • • . -w> '..-"'.'.:.-,. ;' • ' .; _ ' ' . ' . , / . 

,:.:,/.'• ^ ... •''. . • . Well's' 4."and.' 6 should - produce Permo-Penn 

'. gas but -they :have' .not yet -.been •completed i n t h a t i n t e r v a l ' .. 

V':.;' . ' s'-> '.'.,,.?'•.-''•' ' r Note , t h a t • Well 8 produced gas f rom an- / • 

isolated, mound)'.:'This'well was.'.assigned to t h e ; Atbka' Cisco . ' 

West. Gas FieJ-Id','?.and' produced- 64 ,.i 25 . Mcf .of gas and 146 bar-

Orel's'of condensate.'- before' abandonment i n .19/80. ' : ' : 

'.' -.' V-r':""!'•• --/Q*-VV: • ' / " ' 'Mr-*" Bec'k,--'p-reasevgo t o E x h i b i t -Number" 

, -. '' >•; . . - • \..:.' ' • • • • ••'.-•-- • • . 
• '''Six' .aAdr-des,cri'b"'er;-lwhat' it'i'shpws.. ' ' . -""' •*' .,.' •' " : 

'.:,. ' /' '•''-.'',' •' •%'' ' r '•''* "'= ** •: -.' ••'.•'.."••'' -- . •'.''.'•" •• 
•> • „ '.' ̂ V ^ W ? *! w- '•:- •ExRinb̂ t''•N'̂ ^:e.r:̂ g.i•x ;is "a northwest/south-

.~.?'t.)-A .•* ^f'^'Xiiw " "*,:,f-. .•".''.,-' *''-':: v'-',•-.:. •" . ''•'••"•'••". 
- east s t V a t f g j ^ again'hung 

.*« Sh^thel 'Th'-ir^ ' Srater ̂ Cyc'leLand35S: 'lransvef se'-,tp:-the. three 

'major f a c i e s .of s h e l f , bank,, and basin. " •'. '•',.. 

" ' • : • f v ^ . r , , ; • f ' - v ' ^ - i • • - ' - - -' . .' •• -

''." . " .-"'.- ,'-:. -' i might 'just add here .off '— o f f the - ' 

' wr i t t e n - / t h i n g ̂ thatjiwe'handed-.in'j.'that we' re moving from.. :; 

north e s s e n t i a l l y t o south.on these-zthree. transverse cross 

• 'sections.. ". ' /V..'-. -.-••"•' ' , ';.- ;r • " : •- ' ': 

'•.:••' , . .' ::: . 7 - • A' key c o r r e l a t i o n w e l l , the Sun, Tom . 

- Brown,' No."- 1 Antelope Sink -Unit., i s j weli-' 3. ' -Tops .pertinent,. 

•• t o t h i s a'pplidatio'n are picked- i n .this, vvell as' f o l l o w s : 

- Third. S i s t e r , ; 5860; Antelope - Sink Zone/ 6080 ; top of . the ';-. 



.bank' f ac'ies/'-'614 0; . top o f : the -Pennsylvanian,. ' by co.r.reia'tion 

'•/•^ifeft/'the/New• ,'Mexico. O i l Conservation. D i v i s i o n reference , cross 

.' sections / .6190; base -of. t h e .bank', f a c i e s 6 4 / 4 9 ," On %he w r i t t e n 

' t r a n s c r i p t -...we:/sent/ e a r l i e r i t was. 6-4 2 0 ... That's a mi stake '. 

i t should be.. 64'4 9 / /And the' Canyon Series i s 7 060. • 

//./ ' ../Note that-the. perforated' i n t e r v a l s.trad- • 

.; dles the'., sys'f emic' -boundary' between the Permian ' and', the Penn- '. 

sy L van ran'. • /•:' , .- '••; '•• '•• ;-, .y.:: /,. -.. ;" ' -;7/:. ••: • '. • '•.'-. - '. 

,;>, ' :; / ' '' . ".'./..'And;-..Antelope *S i n k U n i t N o . . / l has been 

/ a s s i g n e d to- t h e , Antelope, . -Sink Upper /Penn' .Gas. F i e l d . y / ' . / 

,/'•" ' "'/' ••''•-/•-. ;'-^ ^ f ^ ' l f / v ; ; '•' - .'•-'-'• ": yC ' y •:• ' ' • 
'/'" '. " !-• / N :--•. - - V"\ ' , - ' l- ' ' -( We l l ; - .4 s h o u l d a l so , produce Permb-P'enn '..''•' 

7 yi'.' y . -f > . ~ * "'"'i ,V- -. ^ f • '",'"'' •" * . ' ' - ' • . - • . '. ., 

r. ' - ' ''-! :Vi '••- t ' . ; \^ - • . .. t :'i ; • •-' ; . -• , ; 

• gas buty'it-.has' not. yet' been'-completed in that zone/ •'. ' . , '/ : • .'" 

/•'•-.;• : / ^ , 7' K'\ ?Re1'fer;/to-.Exhibit Number Seven, .Mr .• vB.eck>. * 

and- d e s ^ r i i i e ' wh'at? ' i f .v's'hows;,.:j , - :-
;;,' ' ^ ; • ••• //-.'.; .,, 

,-'-'"-//f..-,«.'v».^ •/••''/.y . • y '-.''.'-' ' •.'•' • ••• - ' ' .-' . '- .-' 
'.' ' -Ar'". • .?. ' • E x h i b i t 'Number. Seven i s another northwest •'•'"Vk^ 'o;?:1' ,'- .:/l .!'•",/' -y/ C ' 

5 «* &• ! >* 
- t o ' southeast- s t r v ^ t i g f aphic%.cr6ss r r ' sect ibn. , ' C-C' , wh ich , i s also",, 

hung-.on ; ; i / h ^ :".' ''* .-'.."'•'•' '.':.-»'. . '<"». ''-'••/ ' . . ' .• 

/ / : : , . • , , - ; , ' / ' / " '• " W e l l s • 4- and 6 a re , p r o d u c i n g gas- f r o m / t h e 

Permo-Penn . f o r m a t i o n and have b e e n / a's s i g n e d t o - t h e .Box .Canyon 

Permo-Penn. Gas F i e l d . . . •>.•.•.'-;-.- " ' . ' / ' / / / ' ' ".'s _ • .;. ' / ' - - : 

'\,-V "'" -. Q. '. . • : -: Now r e f e r - t o • E x h i b i t ' Number E igh t , . - p l e a s e 

and . de sc r ibe w h a t i t shows. ' -,' ,- ;- ' '-/ ..-" • i ; '->7'-.' 

.' . ' /:•'. ' A./ •,/ -/''•' ' 'v E x h i b i t Number-;-Eight : i s : a sou thwes t t o 

•no r theas t s t r a t i g r a p h i c - c r o s s ' s e c t i o n , D-D 1 / ' . w h i c h i s hung on ' 



• •• • - V- • . -." ..V.. . • -15-

the. .'Third'Sister- Cycle.. This l o n g i t u d i n a l , or s t r i k e , /cross 

• section .is."more or less' p a r a l l e l , -to the major -facies o'f. shelf'/ 

V bank, and basin. '-; ' • / . ; •./•'' • - '. -. • 

1 • •'.'•• The- purpose of t h i s cross section' i s t o 

t i e -the ' three- previous transverse-.cross sections. 

• „; " ;"' ' •' - : ; : I t may be' -nofed-that the main gas'. productive' 

'- -Antelope Sink Zone bank f a c i e s -correlate very w e l l , on the 

'lef t - , .'from the - Box Canyon Permo-Penn -Gas F.ieid t o Antelope 

Sink Upper Penn Gas F i e l d t o t h e Penasco Draw Permo-Penn Gas 

y , F i e l d t o the Eagle Creek Permo-Penn Gas F i e l d . • • 

':••';': '.: Q. ',.<",'.',. Mr.. Beck, were E x h i b i t s One .through 
• •? i, • •> .; ' - .' ' • ' • ' . " ' 

.'. 'Eight-prepa;red» by yo'U or under ' your d i r e c t i o n ; and supervision7 

'-.. '•" ' .*»': '. -' !' ' - "• 
' ... fl.- r, '. '••-• -Yes, they were.. _ . ;. ' . .. ' 

'.',.•.";'';; '"'•. .' MRv DICKERSON: Mr'. -Examiner, ; at' t h i s ' 

time Applicant'''would move ' admission of E x h i b i t s -One through 

--'.Eight .f'-
-' - ' --•' * 

, • .'• --;" .' : " 
MR. STAMETS:. These e x h i b i t s w i l l be 

H E + V.; . •'"•* i " , C' ' ., ',-' " . '."'A •• • ' - A'"-. 

a d m i t t e d . -' * '•'' ' ;'. ' , :'"' ' ; • 

. ' , . ' ' ' MR. DICKERSON:; And t h a t ' . c o n c l u d e s our 

direct ..testimony from, this witness. • '•• 

• ' • , ', " CROSS EXAMINATION . 1 . . . , 

BY MR.-"STAMETS:. .' ; • • ' . ' - ' • . • . , ' - ' • - ' ' 

.. ... . g. ; .Mr. Beck, you 1 ve presented q u i t e a numbe:: 
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of logs here; ." •-1,-warit • t o . discuss' j u s t b r i e f l y : what, produces 

in this interval, or . what may produce. '• .;' 

• '• V . As- you were going 'through ..here .you named 

o f f c e r t a i n w e l l s \ and i n d i c a t e d t h a t ..a 'zone might be productivji 

..later on which wasn't completed there how:' 

'••' : "': I t would, appear t o me as though i n your 

•;• discussion p r i m a r i l y , y'ou: are looking/.'a't. the bank f a c i e s or • 

.these mounds :;;a's being • the producing . i n t e r v a l s throughout t h i s 

/''•section... '• '../•'•;.'. •' ' . • • • / ; . " " •/'•'. " '. ' 
i':'.:' _ - '•" .. -.•,,-'•.- ' . "•''.' " ; ' '• •• . ' 

-,' ' A. .',-. • r ' Correct. • -. •'.,/ , 

, -,'... -' Q. .. •/'.'-. ' Are .any. of the.-, other, zones outside the , 

banks or moundsi-'ap't t o be., productive? • >; >•.'•• 
... **k, .,• -v-.a '•' ,f.. .„",,̂  ;• • 4 • . . . . r. 

. • ... "v . ,.>fi i * • ' . . . > ! • » .. . . • 

£ 4 J ( • - v • i f In ' t h i s i V - i n , thi.s geographical area 
;f;..".V».... * 

4. ^ " 1 / •: • they ' re' - a l l -?4/, they'-re. e i t h e r completed from the bank f a c i e s 
: ' ''••• s# y S/' •; ' "' •- •• - ; •• - . 

• : /:"'* V,. **/:'*. .• i.•"'.'• ' '• '•" -.' . • ' ' • , 
or frpity!;£he! isolated'mqtin&s^ There ' - i s /no th ing producing-,, "br • 

there ' s 'no- s a n d ' i n t e r v a l s t o be , produced - - t h a t are producing 

V'.V'-V'i. ir •/ '7 V T . - ' , • ? , :„y. • ; » * c 
•v :. These afp" allA*vcarbpnates... 

• ' . s;',"if'. ":. ••'.'•;•- «Wha.t'. we t r i e d ' t o do here i s include the ; 

bank and the. i s o l a t e d mounds' together because they're both 

carbonates •, they're both t i g h t , - a s - w i l l be. presented'by the 

• f o l l o w i n g witness•from the engineering data-. , We j u s t t r i e d 

•.to, pick something'.-.that could-be", c o r r e l a t e d t h r o u g h o u t ' t h i s 

" geographical area and' t o include a l l the. carbonates , that'-. ,. 

produce i n t h i s - t h i n g i n that- 'envelope between the T h i r d Sistfe] 
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" as. 'we. p i c k e d - i t on t h e Tom' Brown A n t e l o p e .S ink W e l l a n d , t h e • 

Canyon. ' • ' ,•'/',''.;-. - , ; '•''". '-'•'•,/. -. ' . ' ' • , 

: ••'• '.-;'•- > . R e a l l y / so f a f ; a l l t h a t ' s been p roduced 
. , , • • ..' . •;• ;. • • < , J i .. - • , 

i s the';ban'kt f ac'ifes, and a few of the i s o l a t e d , mounds, and most 

of the i s o l a t e d ' mo.unds aire'really- e i t h e r '-tight or haven.' t '--

. or are . l i m i t e d . , . • '• . ' , - -.-'•" . . - • 

• ; . • - ' • Q.--'. ' ,. .The. engineering witness who we w i l l hear-

."'shortly, w i l l be• making his' determinations as t o p r o d u c t i v i t y , 

p e r m e a b i l i t y , from, the same, bank'' and -mound, .sections'. '. . 

".' : ' fl. . ' .•/'' . Yes,' s i r . He.'has, .got every w e l l - l i s t e d 

.that'has penetrated the Permo-Penn a t least/'as f a r as the' -

'Canyon, and a l l ; t h e w e l l s t h a t -are c u r r e n t l y producing, .has. 

the data •'on a l l - o f those,: and, he ' can show from - that.- ••'-''• 
- y \ '•".'' -- . '• ' '' > ' . . 

'••'We w.ere 'j u s t t r y i n g to'.establish here 

the geological^ parameters 'of. the- formations we're. wishing t o ; ; 

' -V •"•';...V*',.̂ '-:'••; V •'' • '• 
-be designated-sa's"' t i g h t formation,, 'and;'also' the > geographical area. • ••>«.. ,. • ... ;. »' v., v..;„ v v-

; F.i-- jr,' ** ,-','4 ''- fr> 'j ... ; " ..' .-*„:. -'f a'\ .rr, % "tl 

'• g.. .. But you . would "not expect t o be--making 

,a w e l l ;i?n»;the. f^irst i rl60---.f e'et'.'of .the section anywhere . . . 

,••. '7 ' , ..' . fl. :; No, s i r , i t ' s a l l t i g h t Wolfcamp beds-,' 

" and I . can t h i n k / o f - nothing''inthe geographical area i n 'this ( 

.envelope that ; i's/not -'- that'would riot',be -tight:-.'. --,,'". 

1 7 g." .' : - Okay.' .'- ' _ '/ '.'.'•• 

' • ••';•'. • , MR.. STAMETS: Any. other questions o f . -
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t h i s witne'ss? He may be •excused." • '"•,,•;<; . . •'•;'•/ '-

'' . • V- MR. ̂ DICKERSON/'f C a l l Mr.. David Boneau 

•at t h i s time.,. '-•'' • ',• ' •.. :' .;.y , • ' 

, ;• , V"--;.' - . DAVID. F. BONEAU-. •< : : " 

being c a l l e d as a .witness and being v'duly sworn upon h i s ' path / 

. t e s t i f i e d as f o l l o w s , t o r wit.: •''• ":' /..'•'• 

.• . " : ; 'DIRECT EXAMINATION . ' 

BY MR... DICKERSON: •, ..." - .' . ''".. 

" ...'.'.• Q.. ' . \ W i l l - you;' s t a t e your name', your occupation 

•• and- by whom you're employed? '.. '-; '-.,!". 

fl.' " '. \'l 'm David;'Boneau. I'm- a r e s e r v o i r eh-

ginee;ring-,. supervisor f o r ¥ate;S-.;P'e'troleum Corporation i n -

Artesia*, y-New .'Mexico. • -\ y - '-' ,' • -•'.,.' 

. .. ..; '7. •':r"Q..'.; ;-( '.-•.' ' / Mr .. . Boneau,' have you "—.would you b r i e f l y 

• summarize your'- educational-,; and. work experience f o r "the Exa-

mi-ner ?̂  j y < , i/* / V. • v ' ••, . 

• . .... • fl.'i , ' Yes. I have-a BAchelor of. Science de-. ' 

gree'ln physics from the.University, of. Notre Dame i n 1962 

and a PhD in 1'physics from' Iowa State U n i v e r s i t y i n 1969. \ 

' '•'•''.. '•' For twelve years a f t e r r worked' f o r ' 

P h i l l i p s Pet f o i eum Company. . i n B a r t l e s v i l l e , Oklahoma, .and' 

i n Odessa,' Texas . i n -Odessa I was reservoir''' engineer,..for the' 
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- Go I d s m i t h " D i s t r i c t ' arid i n B a r t l e s v i l l e i s e rved i n , v a r i o u s 

r e s p o n s i b i l i t i e s , , : i n c l u d i n g ; : r e s e r v o i r e n g i n e e r i n g . s u p e r v i s o r 

f o r . the P h i l l i p s . ' R & D 'Depar tment . ,; •. . -.'•A'/-' • 

' Q-'\ : "'• . • Mr.. ••Boneau, ' as. ' -part . ;of ' y o u r - , ' r e s p o n s i b i ­

l i t i e s , have you made : an examina t ion . . a r id 'a s t u d y •of. the. w e l l s 

, i n q u e s t i o n upon w h i c h you intend' ' ; to. t e s t i f y / t o d a y ? ..• 

. '../" ' ' " • - • ••'•''•£,'•, '' ''" Yes, " s i r .. ' . • •. : , y ; : • ' , ; - . ' ^ . . , 

*.' r : '" Q- ',.':* 7 .And ; a re y q . u ' f a m i l i a r w i t h t h i s . a p p l i c a ­

t i o n ? • ; •. / ' ••. -\ •' •'.'"•. ' . • / • , ' . " ''. . " ; •: 

-'.":.'' •", .". fl. . ' '.•/ * Yes, • s i r . • .. '->..';/ • . . ' . • ' , .' ; 

•:• '" .: / ' . '• - '•' ' -'-.MR. • DICKERSON: i M r . Examiner , i s t h i s '• ' ' 

w i t n e s s c o n s i d e r e d / . q u a l i f i e d ? ' '. • •,, , , • * . .-•:/.' , . • 

. . . . . ' , ' ; / ' •'.'•• ' ,'MR. STAiMETS: . He i s ' : . - •.'••''-•.'' ':-';.'•' 

' . •' :' •.•'•' .-"' j - i A V i l • ". ^ '*" '. ". " • - ' -. / "T '/ 
. - \ , . /V&.' ' . . ' i„t A ' - Z > . M r • -Boneau, w o u l d you . b r i e f l y state-, wha t 

•• ' '"fe""*' '•M.:..'' i. - , • >,'••. "' •: . " ' . - ' • • , •'• " , 
you intend. :tp»,'show',by.' the .[exhibits' upon which you w i l l , t e s t i f y 

.••'.;•• ;. "̂ • >. | f l . ' ! l , | ^ *Yes . .'The data t h a t I 'm going, t o . present 

w i l l show' -t ffa ;t/ £he:yp"e f mo-/Re n'n i n t e r v a l defined by t h e previous 

" : '' -V;'*J ;-. !-1'";ivA 'J. . '' , - -. ,,"-' .';•'* •"" - "• '•..' 
witness . meets the' guidelines set f orth".by the' Federal Energy 
*!•' ?/ * ' } . ' % • V - .i- ,'•-> ; . v , •'- '"->-. "* ' • ' • ' • ; '•:'.'../•**'-f •"* " J;:'% ''/'•'* H : •', "' ,' *j> . : ' , ' ' ' ' • -. • ' "' . ' 

Regula ' to ry . C o l i t i s . |i'-ion' f o r " • d b s i g h a t i b n as: .a;, t i g h t , sand • f o rmat io[n 

under Sectio'n^io/?,? of^.fche jNfa-tuf a l Gas P o l i c y A c t . ' ' 

• '• • •. •-* -' . These, g u i d e l i n e s r e q u i r e , , f i r s t , an e s t i ­

mated i n s i t u gas p e r m e a b i l i t y - t h r o u g h o u t t h e pay . s e c t i o n o f 

l e s s t h a n 0 . 1 m i l l i d a r c y . ; - '". '• ;••" ' ' 

. . ' " • '" • The s t a b i l i z e d p r o d u c t i o n r a t e a g a i n s t 
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' atmospheric pressure o f we l l s , comple ted f o r ' p r o d u c t i o n i n 

' t h i s f o r m a t i o n - w i t h o u t s t imula t ion- . ' i s riot expected t o exceed 

188,000 cubic ' f e e t ' f o r p r b d u b t i o n - f r o m ' the.; average ,depth o f 

' 5822 f e e t . ( . - - ', V " '. ' '•' ''"• • ; ' ' . '" 

, ,•':... • '' ' -•'•:'And thirdly*,;'/no -well., d r i l l e d into' t h i s 

' proposed t i g h t f o r mation ..i's; i^xpeje'fced;' t o _ • produce' without '• '. 

/'•'Stimulation more than -f i ve ' b a r r e l s ; of .&f'ude -Oil .per day . . -

'. Q.. " Mr. Boneau, would you r e f e r to E x h i b i t 

-Number Two, pr e v i o u s l y introduced, and describe what i s p e r t i ­

nent on t h a t e x h i b i t i n s o f a r as;your testimony i s concerned? 

'fl.'. Okay. - E x h i b i t ' Two is,the* map presented', 

by • the previous- witness on-- which i s outlined, the -area f o r 

which, the t i g h t , gas designation i s sought. .. ; , 

•<.'•'.:•• -; <,:"' -=vThe red dots • show t h e l o c a t i o n of the*' 

5 0 w e l l s ' tha4'* aire', completed-*'' i n the designated . Permo-Penn in-' . 

. • 'tervai', a'sr of j January ,1 ,'>'-1-931'•' '•"../.'.". •'•'. '•'•,' 

""' . : *•,' .-' •">, , ••• '-'.Triangles 'indicate w e l l s where d r i l l sten 

t e s t data wasyuse(d- t o calculate/,'in s i t u p e r m e a b i l i t y of - the. 

'/p̂ ay.: s e c t i o n . ;Mere!.are :ten triangles';'»and we.
111 discuss those 

_ permeability, calculations, -iri d e t a i l later.;, on. . " 

' • - •''.''' •- ','". -:-/ And there'-Vs 'one,-,square which indicates,; 

••the l o c a t i o n of'-the w e l l where' core.'data.' i s " a v a i l a b l e . 1'/-.'. 

.'y '. -' Q. -J '.- Mr. Boneau, at .this time, please r e f e r 

the Examiner to .your Exhibit- Number. Nine ; and describe what i s -
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r e f l e c t e d m at . , , • .-4-- - ' 

I , , , E xhibit. Number Nine >is.' a 29 -- 26 page 

l i s t .of a l l w e l l s w i t h i n the boundary of , .the proposed area 

t h a t were-dr.illed deep enough to'penetrate the designated 

Permo-Penn I n t e r v a l ; ' ' ... . .'• ,-/ 

--. 5 . • . . Info r m a t i o n on these 333 wells- includes 

well- name-, l o c a t i o n , operator, spud-date; / t o t a l depth, f i e l d , 

and/production' up t o January 1, 1981. ...The l i s t i s c u r r e n t 

to. the . start..of ; 19 81. That was. our 'cutoff. '.-•'. 

:- '-./' • • Most of these, w e l l s--were d r i l l e d as 

Morrow 'prospec'ts' ''to depths near 9-6"00 f e e t . ' ' - -

' - There are 119/ Morrow' producers i n the .' 

proposed area,. '.'These Morrow -wells'•..have produced a t o t a l of • 

8'2.2 b i l l i o n , standard cubic f e e t f o r 'an average of 691 m i l l i o r 

standard cubife-"'f/eet. per well.'. The' Morrow i s the p r i n c i p a l 

gas producing, i n t e r v a l -In -this area.' •• 

•' *Cv" -'> \ ' -' -r . • . . 

. ;; f • - '..Many of the deep; w e l l s i n Exhibit. Number 

Nine w i l l " be. completed, i n the -designated; Permo-Penn formation-

at some '-'point-- l>nr\ 'the - future' i f the- Per'md'-'Penn gas can be 

•prod'aced* economically,.'.-''• .' :< //' "'-' *, '• ,;: 

• ' ; r ̂/-.-,/;..•.'.,,•••/. •. -.In a d d i t i o n , , e x p l o r a t o r y d r i l l i n g f o r . 

Morrow g a s ' w i l l , be sti m u l a t e d ' somewhat -when the t i g h t 'gas 

sand :designation makes the. Permo-Penn i n t e r v a l 'a 'more attract':, 

salvage -zone.. / '". ' '., ' '.: •• ' .] ' ' . ,;. 
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• " "'V. ' ' - • ' • •/•:-' •• " •.: • 2 2 

That ' s enough about E x h i b i t Nine, I 

; '• t h i n k . •.,.,• •' • • ' •, . ' - ' • • ' . ' , . ; ' ' •' . ";' • ' . • ' • ' . - . ' 

' • Q..'--: ' R e f e r t 6 v E x h l b i t . Number .-Ten and- describe 

• -.what i t shows. •, '. '.. ,' - ':. /'.y '• 

i- . •-.'A..' . ' '•' Exhibit, Number Ten i s , a l i s t o f - t h e 50 • 

'-.wells .completed-,;in the designated Permo-Penn. i n t e r v a l as of; 

January 1, 1981:./. 'Most of the" engineering data on i f i e .subject 

formation w i l l come from the.wells' i n E x h i b i t Number Ten. 

• / ' .,''/ .. ". '"•' Although the. average ..depth t o the top • ., 

o.f .the 1.designated Permo-Penn . i n t e r v a l i s 5922 f e e t - - - 5822 

-• f e e t , 'thank you-.-- production from: 49 o f the 50 w e l l s comes 

from below the 5822 f e e t . The average depth t o the top- of; 

the pay' zone i n these''50 wells, i s 6490 feet.: 

'.' '. " ••. " • These w e l l s have produced a t o t a l of - • 

..',. 9,v.0i' b i l l i o n '.standard cubic f e e t for'an average of 18!0n m i l l i o j j i 

' standard''''cubic f e e t -per/well^ . - ' . " ' . . . ' 
i ' ' "V. '.''% 'r • 'ei? ^ ••..;'"•'. .-•'.• 

•• .. \i .. •' v.ti;P:. •'.' >''" 4 • ' fti • . ' ' ' ' • ' 
•; ' ̂  :•!'' •' . '¥!. '; ' '',.-MR.* STAMETS: Would you give me the. 
; ' . : ./Xy* ' ;-"̂:'- fc''>*J\ ' i * ' :" . ' . •. '• . • 

» average" de*ptjT./fpr the. complet ion i n t e r v a l 1 on those a g a i n , 

please5?.,/, y 7 7 

•!: f •'' "V'x •"< -;>••"?̂'A-.S-f̂1 C7 Surely'; 7/#he|average 'depth t o the top 

; -of - the pay" zb-he;' the - - 'top p e r f o r a t i o n .in the. ,50 w e l l s , i s 

6490 f e e t . 

production? 

MR.' STAMETS:"•' Okay, and then the average 
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. . "v •.: • y ; ' , .,/;,;• ;. •;, , '/:/ - • '•'. 23. 

'7. y iy.:'•*•'7v--- The''average production i s .18 0 m i l l i o n 

standard cubic feet per well.../. //" "'•//"•/' . .. 

'''•$'[}'• - ' : ' [ : ^ A ^ 2 - '.W- STAMETS/ Thank; you. •• ' '' '/.' 

' A: . .. - " Surely; •/._. ' '.'"•/ /••'' /* ''/ . • •' - • 

/*.,/-7'''//' ./.£).- .%,.'••;•*-".•Mr . Boneau/- please- -refer t p ' E x h i b i t Num.-. . 

ber Eleven . and- describe what i t -• represents ./ 

- '.;••". . A. i - • • / Exhibit' - E1 e yen ''is' '/a l i s t of w e l l s t h a t '•• 

were .'.spudded-'or ..completed in, "the,, .designated. Permo-Penn" i n t e r - - , 

val- a f t e r J uly 15th, .1979/\ /- .\ :' / // -. / ."/ 

"'•'' • : ,- . •••' ,''.'-.' / -The s e.-:: e l g'ht we .1.1 s a ire the only ones out 7 

of the 50. w e l l s i n .Exhibit.'Number''.Ten'"'that1:would b e / e l i g i b l e / ' 

'for t i g h t gas p r i c e s , according:to my understanding'of.the :y 

rules', should the present- a p p l i c a t i o n . f o r t i g h t -gas designa-.. 

• t i o n -be approved;./-;/' •; : -/ /' ; -: ./,-/>>-,-"; •• . '-7///'"' . , - ' 

- ',,';•',,, .//*//. . • ;.'-.' Approximately f i v e a d d i t i o n a l • w e l l s have 

come '..Pn .1 ine . in'7r^31-y j and, according t o my unders tandirtg> . again 

these would • als.o. b&: eligible//,i;f •/the i,tight/formation,/designa- , 

'/'.'.' ''S -/.•' '••:' 7;/' //' .. tV *• • 'f '^-'-^. '-T -V,.'. . ' •' /"'//' •'. '."/•''•" '" •'' 
t i o n " i s ''approved;. \ . •/ ; '/'.'//; / "-//'i 7 ',' / . ',:-

' '4:">:'-.'-'."' ' ; .'•'•• ' ./ ••.,..--'.,-• •?.'.•' A l l production from the other'42 a c t i v e '•' 

/if-..*-•.,4?' .4 '-i.-M-'.' - y . v--'-'/ :• -".„.' - . ' -•. '„• . . 
w e l l s w i l T -nev'e'r 'foe^-elTgible f o r t i g h t gas. p r i c e s under, cur­

r e n t -'regulations,.'-. 

h 
•• i 

*hf.;;;";;MR!.- STAMETS:.. Mr . Bbheau/. /to your' know­

ledge, wereVahy bf' these w e l l s ph E x h i b i t Eleven, .plus the/ 

f i v e t h a t you..d.i.scussed, d r i l i e ' d / . s p e c i f i c a l l y f o r the Permo-
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"~ •" ' *• '• -• -. ' '; ': 24-

Penn- or ..were thb.se a l l deeper' wells? '-.> . ' ••' •' 

'-':. • •'••>':• A:' , .-. . '.' My memory says-that, they were a l l d r i l l e d 

" i n i t i a l l y to ; the.. Morrow. They were a l l d r i l l e d deeper. 

' ..''.<' '•' •"" MR. STAMETS':•' Okay, thank you'. . . , 

C "; , A. \ I have reason t o believe t h a t ' s c o r r e c t , 

since. Mr.. Beck i s over here nodding.. •• 

\ •;, ' ' . . So our. p o i n t i n Exhibit'Eleven-'is 1 that. , 

our a p p l i c a t i o n - m a i n l y seeks ,a long-term o p p o r t u n i t y t o produce 

'. gas-from th e .designated Permo-Penn formation by recompleti-ng" 

• w e l l s o r i g i n ' a l i y : df illed'-'tb .deeper horizons, and' recom'pleting 

. ..them i n the futuie,'. 'for the-''most',part. : ., .'• ' ;•' 

. - Q. -',.' Now, .Mr'./Bbheau, would ,you k i n d l y analyze 

* your .engirieeringv-data .available? - -. 

, A. '.' '•'.•. Do you r e a l l y want t o use" a l l t h i s '. 

s t u f f ? 

Q. . , ,,. (.,'.' , ,As .far'as i t .pertains "to; t h i s a p p l i c a t i o n 

y/Vk'.-,7'VV -M' -"'How'-ab'̂ t I ' t r y t o show i t I n a l i s t . 

%, o: T % "Okay:'.1/,;,. -. ,' .. . . . „' 

•..''*MR." DICKERSON: Mr.- Examiner., please" '' 

• note t h a t : the',-written i n f afmation/f urnished as ' the: 'statement • 

of.;:theVmeaning .'.and. purpose of, each e x h i b i t does analyze, these 

' formulas and so - f o r t h in.'considerably more detail.-than Mr. 

Boneau w i l l now* go i h t b . ' • '.. ', ' " - "'"••"•' ; 

.' , : ' • .'..'•'." '..'/-MR. STAMETS: Well, and I would p o i n t 
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out. f o r the record, /too ,..>'ihat.'this a p p l i c a t i o n has- been• care­

f u l l y examined-'hy 'Mike .'Stogner,, who is. an . engineer , on the ' - ; 

,-staf f ;.of tn;e„/P;iy'is-ioh, and .any. problems' therewith have pro­

bably, been ..ferreted out' by; th i s -time :and will.-show- up, - in the-" 

..crass examination/ i f any. :"'/•'• • - - . ' 7 • 

•.••-' • /'A.: I//: • Okay... .So I'd. l i k e - t o say With the f o r e ­

going as kind/of a. background, and the''engineering data p a r t " 

• of.•••i.t; we wil l - ' t r y . t o demonstrate t h a t three c r i t e r i a ar,e' . • 

.met;.: f i r s t t h a t ' the average, p e r m e a b i l i t y i n the n a t u r a l state 

i s l e s s , than, .or. egual t o , 0.1 m i l l i d a r c y ; t h a t the -stabil.lz.ee 

i l o w i r a t e -'.before -stimulation i s '.less. than .188 Mcf per day ; 

and -'third, ..that ho.iWell'.produces' more than f i v e b a r r e l s ' of 

o i l per; day • / / " ' " . . ' ''-.,-• ' 

... Thei'estimated average in, situ-, gas perme­

a b i l i t y ' - throughput, -'the pay s e c t i o n , was- • c a l c u l a t e d . by two 

standard methods', t h a t are widely accepted, i n • the i n d u s t r y . 

"••'' -' • 1 .. •-. / 1'.•'. - • . ' - - '• . 
'. ' : . .''';>••;»•'"rv-The'se methods include.-, f i r s t , permeabi-

* --i . V • -,•->' . - - - • „ • ./.<?.•'"'- - • ' • • • ' . : ' • 

l i t ' y ' - -Qalcula t lon ' f rom •pressure b u i l d - u p d a t a t a k e n d u r i n g 

' AA -̂ A%\- \ \%/"3;-
d r i l l - s tem 'tests'-; 1 ^and second, l a b o r a t o r y measurements on a 

' '-, . /• ''"'•' . .', •-- V *!?..•'-'• , - '-;. ,'••...'• 
cored section'"of .%he .designated Permo-Penn i n t e r v a l from one 

"••': • -' •/ "../' :--!';i:";' ', ''"'-• .'••'".• 
w e l l , a s i n g l e " w e l l / • '.' '• "• 

> >•./'''*• * i - '•. 3 '>\i:"'-;.;: .• l:( / v;-' ^ • ' ' •' ' - •' '•' 

•i ' \ V r.. i :•; #»?iw-j>V
: F i r s t s I 'm; going i d t a l k , about: per'meabx- . 

l i t y • calbulated^f-rom' drill.;'rs'tem t e s t .data . This kind' of ' . 

data w i l l • g i v e a•good'representation of the i n s i t u perme-
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a b i l i t y , since the d r i l l stem t e s t i s . performed while the 

;weii'was s t i l l being; d r i l l e d ; .-the formation has been, a l t e r e d 

-..relatively-• l i t t l e - from i t s -'natural .'condition. - I f , there i s ' . 

some formation damage due to. the d r i l l i n g . , mud, most of t h i s 

damage-Vis 'removed during the preflow phase of the d r i l l stem 

test.','" :.'•.'•. ;•,', „',,/-/•-,- .'.- • •: /•;''..: ' '.' -.' 

-:"'•,. '. In.;,contrast, pressure data taken a f t e r 

the'; well.,1s/-acidized or •fractured,,Will give higher values f o r 

the p e r m e a b i l i t y "because the -formation', has been etched and. 

broken by ' the . treatment s . •';.;.,. 

' ;' , " •. -'-.." . • -. ' .Okay'. \ - / ''-..' .; •',.• 

" ; . Q- . ' :': Mr.-. Boneau-, r e f e r , t o ' E x h i b i t Number 

Twelve, pleas.e> and describe-awhat it-shows. 

' ;v>!... "&<•:>:''«•'. ' . Exhibits-Number'Twelve shows data from . 

th e . ' ' d r i l l stem...test, at ten w e l l s / w i t h i n ' the proposed area.. 

The locationsv'pf. these w e l l s ' i r e ' i n d i c a t e d by t r i a n g l e s on 

E x h i b i t Number- Two. - -<• . ' ;". ' ' 

'•••'.*• ',fi/;';:: .*• ' \.' • •' ' ,. ;. .'' • • - .; 
••,'•' // ,'>-.' '•-•'.;% .!̂  , - Of .the ten w e l l s j only Murphy NW Federal 

" • ? - ' ' ~y i / ' ' - i ' 

NO.' .1, is', "not^presently "compl'eted': l-h .'the desginated Permo-• '' '> ' > '*'' '•' - '.•'•, ''••:' .; ' • 
•Penn fo,rmation % . ..'This', w e l l ; was cored and d r i l l stem t e s t ed 

\<- ''*••'•'#.'..•*•'•' •''. !"• ' -
" • •• - 'V' * . .-.^\ "•'''..'•'•••.• •' ''. 

i n the-Permo^Penri ' - interval, " bu t i t i s now a completed Morrow 
"••'.->, ««, '''"'•'V ,' • ' - , i , . •• . . - . " • ' . • {-;sfU

:':X''<••*••" ''"' v " • '••''' •'•'.--•' ,. '.:.-. . • , producer..,-. . -'. - '-.:.' .- ' .,' ' •'-'••-'-V\ ••" •;•'• 'S'i '-A-/-' y>,'i:. ' : - ' " - ' ' ••. '•'..'" ' '' The'Values of pe r m e a b i l i t y c a l c u l a t e d ,: r^fcl- •. v? "'.*''x.f„s • •'•' •'* . . •• from the---df ill'-'stem tests:,/ ;which • are the second column from. 
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• t h e , r i g h t cn Exh ib i t 'Twe lve ' , range-f rom 0.0.03 ' m i l l i d a r c y f o r 

the- I r i s h H i l l s "KW"- State' No.-' 2, .up t o . 0.091 m i l l i d a r c y . f o r 

La Cama No .' l.< , : _ • ' • .." . ','•' ' / • ' '• .' • v 

-•The .average -permeabil i ty: •for'--the' t en , 

. • • • • •- . : '• -. ' • '• 
w e l l s was•determined'to be • 0.; Q'S.i m i l l i d a r c y . 

• ; The . l a s t column''in E x h i b i t Number; Twelve, 

the one- t h a t ' s labeled "Years t o Reach Pseudo-Steady State'', 

. -"gives .the 'approximate'' time required ' f o r a pressure disturbance 

' 'at -the wellbore t o reach-the,, pute-r •boundary of the'' r e s e r v o i r 

feeding the w e l l . ;•'.- - < '..'., : ' ' ' ' 

'•; ••'•.'.:-;).. .. Said another way, gas near the outer' 

boundary., of a reservoir begins, to move .towards the wellbore 

. at the time Vindicated in' the.righthand column in Exhibit •N.um-

bef, Twelve. ;/ : ,,'.,•''. ' ••' . '-.'•' ' ; - '.. 

'. "'• • . / . Flush production of gas r e l a t i v e l y near 

the w e l l •.occurs u n t i l - the whole r e s e r v o i r i s - f eeding the 

w e l l . Then the pressure .begins t o drop w i t h -.time' uniformly-. 

• throughout, the, r e s e r v o i r and•the f l o w . r a t e becomes s t a b i l i z e d 

/.'"'X'.'̂''" TheV'calC'Ulated time t o reach', s t a b i l i z e d 

'' flow •ranges )'frpm-,.l. 8 .years/,! of. Well C i t i e s "JG" State' No. 1, -

•. up t o 321 ;.years;, -.for l r i s h : ( H i J | l s
; •"KW" State -No. 2.. . 

. •;'.*.,,•«•'• ,"\ V . - The average time was determined to.be 

-c '•; . *.,.;,-H-:̂  - • . • - :. •.,•.-••• K 10.-r'7 year's''' t p xê a'qh; t h i s * s-t!abi-Q.iz'e^ <f'l*©w.. •- ; • . , ;« ': "The, idea of- using a time t p reach s t a b i -



}>•••...' • •" : .. 28 .. • 

ii-zed, f low -;was/introduced: here,, because i t f o l l o w s / n a t u r a l l y • 

•...from-' the' c a l c u l a t i o n o f the, formation; permeability,,from the 

d r i l l , stem t e s t data. '. /: '"//'•' '; /' " ' ' ' ' •' ;••'..'/< , •.. •' 

. .• - ; , I in t e n d / t o discuss the . s t a b i l i z e d flow 

idea . i n . more'"detai 1 a f t e r a l l • the. -data on '•permeability has 

been presented:; >; ' ' .••..'..' -.,•-..' - '"•j-,..;- /' ,: ' . •' '. • 

/'. ' • ; Q- . • ; / Mr. Boneau,' r e f e r to E x h i b i t Number T h i r ­

teen, and describe what i t shows. . • v:

:- ' !••'•' 

"•'.,;;. :.' "/- A. . ',.*/- . Okay.; -The' second procedure f o r o b t a i n i n g 

in-'-sitU;' permeabil'ity. i s tp,; measure the permeability, 'of .actual 

.-; cored sections o f the Pe.fmp-Penn .rock in-a laboratory.' •',*/' 

.'"v. ,-./., •;. /•.-...' .-'.'•' . •- /The only- core data a v a i l a b l e comes, from 

• the. Murphy - "•NW.'".'- Federal' No.' 1 Welly, which; was : the, w e l l marked 

With ;a : square' i n Exh.i b.i t Number Two: '• :'/'''• 

/,:'•' -V • '7 '7,'/7'v—' 'A l o g ' of : the-.;PermorPenh: . i n t e r v a l i n the 

...Murphy; We/1 1 i s '--- appears In / E x h i b i t ' Five; asfWell No . 6. 

./'•'' i',:, , •". ' /• ' >*,.;''- ; . .r. E x h i b i t • Thirteen,• then,/shows the perm-

/'e a b i l i t y "measured' by. CORE . Laboratories .for'- the '7 2 f e e t of 

"•• core recovered/from' t h i s w e l l . ' Special -test's were run on 

'/•" /'-'/fif^Xf*-''^''V<1^ A'li .;'7/? .̂ AY.;5<: '/; • ;/ " 
'•• 16' sample's, from 'the Murphy.''core to. 'evaluate''the'effect of-
.•; bvepburd'en.Jpfess.ure on- tnefG'ore samples i n order t o determine 

7̂*Ĵ  '••'••, •"' •• '/'./•/ ' >• '-' .-"••"' •'".'. • 
a r.epres'elltatiyV/vaiue: f o r / t h e : ;in s-ifu r e s e r v o i r p e r m e a b i l i t y 

Routine core analyses are normally run 

.with'' a' -co^i i n i h g " h ' i c bve'f bdr^e;r^pres'|ur.€' • of. only 200. p s i . The 
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overburden "pressure w i t h i n the .Permo-Penn formation i s r e a l l y 

abouf 33'O'O p s i a n d s p e c i a l core t e s t s . were required i n order 

t o c o r r e c t • the.rfe.suits of "routine- core analyses, f o r the 

ef feet,': o f 'the. actual- overburden pressure.. :','••'.-'•' 

' . .. The r e s u l t s , of' these special' t e s t s / per­

formed at 'an; overburden pressure of •'''•'.3.300 p s i , are l i s t e d i n 

-the l a s t ' two -columns -of E x h i b i t Number Thirtee n . ; ,';•.-.• 

. ",'•..-. So.Exhibit Number T h i r t e e n shows both 

the routine''-core data and the s p e c i a l core data on the Murphy 

cores. •.'''•»•'" • '..•,.'. •' „'','• 

s . Q. ••;'• Refer, Mr. -Boneau, to" E x h i b i t Number 

Fourteen and describe what i t shows. 

• '..., VL-• •,. A. .-'„.. Exhibit;--Number f o u r t e e n shows t h e c o r r e ­

l a t i o n - t h a t was,developed' between t h e . r o u t i n e ' p e r m e a b i l i t y 

at 200 psi- overburden pressure • and .:the ' i n s i t u p e r m e a b i l i t y 

at the' actual- overburden •pressure o f .3.300 p s i . • 

'. ':: '' •' Data from the petroleum l i t e r a t u r e was . 

used t o help-define t h i s r'elation'ship, since there are r e l a ­

t i v e l y few data-: points' a v a i l a b l e ..from .the. Murphy core. And 

an awf|il):'Iot;.;;of the data-, points'appear i n the lower l e f t h a n d 

• • •; . r','\,- r, - • | ''' •". '•">" ' •',''• ' • . 

corner- 'af .-very/low 'permeabi l i t ies ' ; ; and ."there- iaren' t .-very 

many da^ta,:'p :bints i r i ' / the 'body :;of the f i g u r e , , and I thought ' 

t h a t the/AmocbV'^xperience in- ' the l a b o r a t o r y would-help d e f i n e 



.. ' - . r r . . ' . ; : » . . • • • ' /" y -,- . : 30 '• • 

V'v* ' ••:. /// , ; //:v•';--' /.So' the dashed l i n e i n ' E x h i b i t Fourteen 

,. i s £i. correlat.ipn '.developed by, a- -Mr . Jones" and Mr . Owens of 

''Amoco Production ;Gqmpany f o r rocks.',where overburden, pressure 

' lias' a minimum", e f f e c t on :permeablllty7v';and\.'the'- reference I s V '.• 

on E x h i b i t Fourteen'' as. SPE 75-51. '• : . . ,, '// '•-.' 

/•X'-/ . : v'7 ••' •' ':,'•:'•.;••. And t h i s Amoco work was reported i n the 

' J o u f n a 1 p f. Petr o i eum, Tech no log y •. ihVs,eptemb'er'';pf . i?8 0'.-y- •' :-'' 

• •. '. ' '-v, "Thei '•soTid./lirie • i n Exhibit-Fourteen was. • 

, 'drav/n " p a r a l l e l t o / t h e dashed' l i n e , i n order t o b e t t e r f i t the 

'actual/points f o r the Murphy core. .This ' s o l i d l i n e was used 

to convert...the r o u t i n e permeabillty/ya.lu'es' ;ihto i n - s i t u ' per­

meabilit i e s / , values at 3300,;psi/;overb.urden'/''pr,e'ssure . : •"', 

,-' ••'.' :'•>"• 'Q/'V̂  •••' '•-.' • \ What .is shown . by E x h i b i t Number: F i f t e e n ? 

-V..1 ..',''- ';.,, ' . A-.'. ',';•!.'••' E x h i b i t Number F i f t e e n tabulates the 

•p e r m e a b i l i t i e s , of the core 1'material' from-'the .'Permo-Penn pay 

<- se c t i o n i n / t h e Murphy' "NW'!' •F.e.deral.rNo/. , ' . 1 . Those sections 'of 

. t h e / i n t e r y ; a i ' that, the . e l e c t r i c log'condemned as'- nonproductive 

\':are. omitted. .. • "' , • . /. -.. •••''... • ' 

.-" " . ' '• ; • ' /'" •""' ''-•/ The' avera.ge/routine .permeability f o r the.. 

/'Murphy Well is-'/O J,l 1 6 / m i l l i d a r c y , •' i^d.icated/-at' the bottom'.''.of ,: 

' '•' .•-.•' .5*'. ' , " ' ' '•• '/' %'•', • • • '•' ' * * - '/•"'' ' ' '-
'••/; . "'.,•••••'•' ''i'/l "• •'"'' f v .**''•'.' • * ''-$*'" ''••"'';• ' ... ,. / ••' ' • >"' -'•',-
..the f o u f t h column'. ' 'V.V 'v/>- •-:,'/"'/. •, ..'•'' V ": •'- . •'''•• 

'•••'.•' ••' ' •' " %r '•' . ' * • .,"'/•<*'?' .'• *;'v: . . • -.'..'"''''••' -"' ' ' • •.'•••' ..'.,> : M.. •'•- './'•"• •"• .'•••.'.'• 
;;•/••;"/' . ' ''•.'',- _,_,''/| /.\ -''' ,• It/happens, t h a t t h e / i n ,situ p e r m e a b i l i t y 

.' -corrected 1: of. oVerburden •• pressure taken from'' core data, 'which 

i s the-.number ' at?.- the1'- bpttom7ol7 the, f i f t h - column in. .Exhibit 
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'.Fifteen.,.. • bo.th ..--came out t o .be ,0 .'"0.3,5 m i l l i d a r c y for- the. Murphy 

:"NW," Federal No; ,1,.: and- I don 1 1 ,-believe it->- but* t h a t • s 'the . 

way i t turned out. . '--.' ' : '., ;'/,-'' - . . 

; . • ;'"'•'•''. '• The Murphy ..Well • can - be considered a, 

t y p i c a l well', • ;si'nce ' i t s i n situ'permeability''of 0 . 0'3.5 - m i l l i ­

darcy i s very close, t o the'average 0 . 031 . m i l l i d a r c y - f o r the. 

ten w e l l s t h a t we ..talked, about '.''drill;- stem'' t e s t -data i n E x h i b i t 

Number 'Twelve. ' .' • . ... " '"•••»'.'•. •' ...'-.- " .'' 

; •' "' *. •::. So'
;as a/summary-' of /the p e r m e a b i l i t y data, 

we have two types of data, the', average i n , s i t u p e r m e a b i l i t y 

from d r i l l stemytest. .data ,• '0 ; ,0.31 m illidarcy'; the average i n 

s i t u permeability, f-rdm the -available core data, 0V035 - m i l l i - , 

d a r c y . . . - • ; ."''••; ' • '•-;'/' ;•, / •' -; ••• '' ' 

... ' • Both types'"of engineering data i n d i c a t e 

t h a t the perme a b i l i t y , of the' 'designated « Pefmo-'Perin pay " sectior. 

i s comfortably below., the 0.1 m i l l i d a r c y . .'.„;-. , . 

Q. .,, . •: What is''shown by .Exhibit' Number- Sixteen?' 

.'"..'...-.A. .*' Okay. The second- c r i t e r i a relates'-to the 

gas, flow, r a tes arid then the t h i r d c r i t e r i a , i s the o i l f l o w ' 

r a t e s . , . '• •-. •- /'. • '_' ' " ' ' .'' 

• ••••' ,''," :'i''V' '"'",-.-•.' .V •'; ' ."' •'".'. 
'. /,(...,' .--/'V* ' ',f»The .data .'on-the-flow-.rates before . stimu->•'̂ >̂ ^ '*'•'',*'''"'.'..' "' v ,'c-,, " ! " '-. ••' ' "' . • . • •/. 

lation'Vaf e hot' available'' fob .'-'the . v a s t ' m a j o r i t y of. the ,wells 
• '"' i .* *$" . /- —-" ' • ' •* . M ,,jt' . * j 

'that 'produce i n the. designated Permo-Penn-formation. The 
' »;.'"'. ']•} ' ••"r' V.. '"'"? • % . ". .. 

natural*" f l o w rates'"are so low. that, they are r o u t i n e l y n e i t h e r 



•//. \;-:// \•; .' v/, 20' ;" '.."' ;"r--:V" / . •' "V • •• /:'' '.'32;:''>v\.'' 

measured .nor' recorded'. The, /normal /completion procedure 'has ,; 

p;eenvtp.;.perf orâ :fe:;"an'd t r e a t the- w e l l immediately/ - .. /;/' ../..";' '.' 

//',/ ,.',/ .. ...'• I n the. absence of. da ta , on/natural flow. •' 

rates,; we p r bpo s e;,. to : u s e.'• p r o du c t i o n data "for. /the stimulated. 

wells at.-.a -time', ih' their life/when the ̂  produ cti oh rates''are 

approaching stabilised rates. '.' /, *.; :•/'••- . -

, ,• „•/'/. "•• .; E x h i b i t Twelve 'showed t h a t the'/time . t o 

r^ach^the'.stabil'izfe 1.8 t b 33'years .and 

averaged .'10'. 7 .years,,;/ Thus,, a c t u a l f l o w 'rates measured/two 

years I n t o the?.lives, of the Permp-Peiin w e l l s w i l l be e i t h e r .'• 

"near s t a b i l i z e d / f ates .or s t i l l considerably^'higher.'than, the'. • 

s t a b i l i z e d , r ates ."; '''"• .. '" /-• /'••.• ,••' . 

.'•', /.'•"• '.. -- E x h i b i t Slxteehyshows actual- production! 

/'•'rates , f or 'the': 24'th./ealendar month, i n the '' producing" l i v e s of.-

y the /wells- -that; are -producing/ from' the .designated Permo-Penn 

•formation. ' 'V/./:''"; ',/./.' " • /.//,, ,./'>',••'.'/ . ;- - . 

.:. /•' \/ . - ,; ' . Only ' 34 of the 50 wcl Is ,'nave been pro­

ducing ,for • two"'.'years. Or ''l,p'hger»,.:--''an'd/"-the/vi.ave'rage'. rat e ' o f gas 

: product! oh f o r .'the 32 "wel.ls. '-is • i4.47sQ#P'
:'"cuM'c. feet' per day' at 

the bottom of the f i r s t ' s et of ..figures i n E x h i b i t , Sixteen. • 

.' • •' '/'" /H//- .rAndlhe. ayerage;.ra;te of• o i l - p r o d u c t i o n , , 

which is"7at '.itjhe ? bbt t 'off - -qjEf the''!'last-sPt/.pf .figures' 'in E x h i b i t 

. ,|' •/"*/; .77.- \ s"'" s • '.'•.' •''" ":•• ';•''•' •'•'•', 
Sixteeh,;;/is/0 .'6, bar , • 7' /," ,: ' ' 

;'•;/" . •, 'X'/"\^ //. 'vv *,/•':/ ''\J'' '̂'7,' : ' ''.'--'' • 
_•/.:, '*:""'. H"\ i'The. ga's:/'cates vary, f r'ora- one.. to' 655,000 -«v: , • ' /• -v , 

>•'" ' ; " ->H: 
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• cubic feet per day,•and,'only two wells produced' over 30 0,000 

cubic feet per. day.- ' • ' •'• 

"•' / " '. . . The' o i l . rates vary' from,: zero to' 4 .1 bar­

r e l s , of o i l 'per. day a f t e r two ypars.-' Only one well, produced : 

oyer " two b a r r e l s of ' o i l per' day',, aridno. w e l l , produced as , much' 

as / f i v e b a r r e l s of o i l per day I n the 24th month; a f t e r i t •.' • . 

began production. . ' ' - '.;, ' ;•.'''.••' , - '• 

."• ;'., -'.The FERC guidelines r e q u i r e "that, the vgas, 

• flow r a t e be measured againstvatmospheric pressure. . The,' ': •'"' ' 

:. average, fi'ow ,f.ate of 144., 000 cubic . feet- pe.r day'calculated 

above f o r s t i m u l a t e d - w e l l s , was measured, against p i p e l i n e 

pressures of 150 t o 300 p s i . ,,-•'•• V- •/ • '•,''.- • . ' ' ' 

-r The corresponding f l o w r a t e a t one atmos­

phere i s given, by the equation- — • I guess I'm. stuck w i t h 

/reading the., equation ' - the •'flow - rate.' at one atmosphere i s the 

flow-rate.,- the ac t u a l flow r a t e , ' times ' the. q u a n t i t y P? minus : 

P2- at 1 atmosphere "over the q u a n t i t y P 2 minus P 2 a c t u a l 
S ' ' -•' . f: ' S , , ' . - , 

condi t i o n s . . ' ;' ' ' . , - ' . - ' ' . 

. " '" -. : ; ' Now, you ' j u s t -- why don' t . we — can we 

.j-us't go. back and skip t h i s ? , '-, -, , '•'•'' . . 

,• ,". MR. STAMETS : v . - I s t h a t shown somewhere? 

'•'v , • ,'A/' •,"*' Yeah,;, i t ' s - , shown- on' the paper. ' .-

• ^ STAMETS :• • What page i s t h a t on, Mr. '. 
' . ..'vC.-̂-v--" •' ̂''•''>':• " "'•/'' • •,• "' '•-. •'•':' \ 
Boneau?',/;" y-'/>'.:• • '."/ ',.-"/'• ,/ ' . ' •.'''''•.. 



' > / . ;.• , -' u-<' '"if-* A •X-i i " 't . •. , . ' • ; '," " ' 

. ••' i 
. - A.' •'/-... /' //'"'. Bottom of -page 'seven . ' ,' v •• , *• / '''••• \ 

.,..'.'• .'•'.''"".' ; : ; .-.; . '•' ' MR. ''STAMETS : • / Okay . .•". • .... '-, / " ' 7 /•'. ' • / / 

... ... '-./ :. A. V '"'. •. •; ';. .Why dqhVt '^e/ j u s t /gp/baGk to. saying that'/ 

*we v.calculated./for "stimulated'-we .measured a g a i n s t pipeline., 

pressures of 15.0' t o .300. psi.. When'' .'we./; c a l c u l a t e the .'stabilized 

flow' rate- f o r •^r'bductioh/a-gainst;'. a'tmos'p'her.ic .pressure. the. 144 • 

/Mcf per/day'.'becomes 14 6 Mcf . per̂ yd"ay';];x.hJ';m̂ 'king t h a t .correction-/' 

- , '7- ;: 7} /,' / So the?, rates' .in. .Exhibit Sixteen are .maxi-

• mum values',, , T • beI'ieve >' since, -'all the ' data ' applies t o stimulate)! 

.wells /and since many of the', wei is- -.have •' not,;, yet actua 11 y stab­

i l i z e d . . ' Thus.,;., .the./average gas.' production r a t e I s • about 14 6 , 0Op 

•cubic f eet ;per/day, ' or less'.,,'and. the/maximum of "oil;'production 

r a t e / i s '"about/4 i / i - b a r r e l s 'b'f' o i l per . day , or 'less ,' under .•••_. 

• s t a b i l i z e d ; non-stimulated "condit'ions...,/-'" ' " ••/' '/,. /' " ' 

! •'/ .,/ /'QT. 7:/V/-//'- Mr. Bqne'au, what i s known'- regarding the • 

techniques,. f6r,,p rf o t e c t i o n of • the f r e s h water, -zones- i n the . land 

• i n question'? . '7': ' -.;•• ', ,/"' ' •'-... ' ,' V 7 •' • :-.. 

7;- ' . "~'! A.,/ v"' ''-•'/ Okay-. • ;Ali ;„the w e l l s proposed f or t i g h t : 

.-sand 'de'slgnatlqn/'/all .of ..this area/ l i e s within""the Roswell/ -/', 

-Artesian Waters/Basin, .as. "es/tablished'/by the. New ''Mexico State" : 

Engineer/:' • This;-Roswell. A r t e s i a n Water Basin i s a -main source 

of,.fresh wa't e r. _. t o • C ha y e s ' County and; n o f t l i e r n Eddy County! 

• v .'̂.•'•i";:'. ;̂ egi£'df'iq|bs- gaveriiing, the d r i l l i n g , of 

' \ . / : . V'o* ' ^ f X / .,..../ •"'/.••:-. • ."• .. , 7 
o i l .'and;' f $ s j - ' • wi^hfi . r i t l i e ' / B a s i n /a re en f o r c e d by ' t h e New ' 
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/Mexico 'Oil- Conservation Diyision-'.in order t o p r o t e c t the 

. f r e s h .water', formations. ; ,' : ,' .'.' / / 

;/' - '"'/ ' '..-•-,: ,' These' r e g u l a t i o n s r e q u i r e t h a t a water: 

, p r o t e c t i o n s t r i n g be/ set and c erne n't ed •through the f r e s h 'water 

• bearing/strata.'' '.;-.' . • ' '.'•.; • • "• .' ''// . ' 

: .-.'-.//, . "..'.' '/The- base, of.-the A r t e s i a n a q u i f e r l i e s • 

a t a. depth .of .'about 1000 'feet; at the n o r t h •" end; of: t h e ' proposed 

area, and at a depth of about' 14 0,0 f e e t a t the south end. 

'/',-.',' .:. I n a t y p i c a l 1 easing program conductor 

pipe' i s , set a t ;a -depth of • 3.0q;\toi;.-:4',00 f e e t and cement i s c i r ­

culated, t o 'surf ace. i n order to p r o t e c t the. shallow, f r e s h water. 

.;- '"•'>,'' ... • The'n-'ari intermediate s t r i n g of' casing . 

i s set about 100 f e e t below the base of the'Arte s i a n ' a q u i f e r 

at a. depth of. .1100 t o 1500 feet.. Cement i s c i r c u l a t e d t o 

surface: .behind, .the'intermediate s t r i n g t o p r o t e c t the A r t e s i a n 

a q u i f e r , .-/ • '" .' '..."' .. .•• •;• , • <"•'. .--,'•. 

V , The production casing i s then set at the' 

. t o t a l depth o f . t h e w e l l , which i s . u s u a l l y i n the Morrow form-

,/ation, and cemented w i t h 4 00 t o 100 0 'sacks, of cement. . This 

provides a cement/ s h i e l d approximately; 1000 f e e t , above .the ,,.' 

•top of the Permo-Penn'designated formation. " 

"'/ / • / \ : . The application*-to d r i l l and' the casing 

program-for each.:Hhdivldual well-must 'be approved-by the' New 
•t . \ s , i .. J. .'• " -';-••<,, ... • •.. . •. ,'. .• 
• .- * - •>.'.. •>»..'. • • • • i ...... 

Mexico 'Oil Conservation; Division,- and' -by., the United States:*" • • 

/"/;''•/ ' " \ % r j - •: •/"'•-',. v.' 

t'''"''.'-/': -N.. •' -' ., '' • ". '"' • '''.•'• '••' •' " 
!v'7S/;r'*v:

:, '" • •.•'., :"••'.' •. ..-• ' . -



'7*-1 i<w P-x** '0-"H |7 \ M - f K A - y • ' ••• 

G e o l o g i c a l ' ^ w e l l & on Federal lands.. ••'• 

'-/..'•,/ •• . ' Q. Wha t • :'i s,'.. shown • by your Exhibi t Number " 

Seventeen? . ; v/;-'-././. ,' •-• .' '-. "'• /.•',. -'• . ';•' . •'.'••' ' '; . ' • 

, ; ; ::. A.'-'i:'' .' E x h i b i t .Seventeen summarizes... the engineer­

ing, data' that/has been presented. on the designated .'Permo-Penn 

formation-:. 'i'': ./: /•.-'•; : "' " . '/;.''': ' •'• ••' 

•'„/-. ; \/;/•.;'?'••;. y "The aver age' i n s i t u "reservoir : p e r m e a b i l i t \ 

determined by. ;two* standard \iiiethods , averages ./ies.s .than .the v 

allowed 0.1' m i l l i d a r c y . ;'y .y,"'/} ;' ' 'y:y .; ; 

. • '. 'fvA, ;"'? -' •' The average s t a b i l i z e d flow' r a t e f o r gas 

i s below the 'maximum allowed d a i l y r a t e of 188,000 cubic f e e t 

per .day ." ••'.-" .• ....'' .. . •• : ;.v.y "//'., v y '..;'•';.'•,.'• ••. ; 

' '. ;, f'.:,7*>'4"' '. 'And ..lastly, no w e l l produces as much as 

f i v e barrels- Of > o i l i>ef, day /'under ".stabilized c o n d i t i o n s . .;' 

.'.fvf'Vi- .Q.. '.-;'.' . ' : ̂  -Mr . '-'Boneau,.. were''Exhibits . "Numbers Nine 

through Seventeen either;- prepared by/ you or under your' d Lrection 

and supervision? y. " y'yyV./' . . , • 

''V-'.''.".;'"̂  -A.. ,' '̂'' •'' Yes, slr.v :' / " '.. .- -'.-•. '•' '•••. ' ̂  ,./'•. 

'/:-••/;;'/" //'y : , MR. DICKERSON: . Mr. . Examiner, a t t h i s 

time Applicant,'moves iadmi ssior. of-. E x h i b i t s Nine through . Seven 

teen. . ' / -'.;.".::'""' , \ /-•. ..•'':'.-. . .'-. '• ' ,, '-' 

• • ;'. ;''•'. ' MR. STAMETS: . They are accepted . y . 

; .''••' . , . .: ''," ' " ... . MR. .DICKERSON:'; And t h a t concludes our 

. ' v '•'"•" • . ;:'?";^r'./ -.' *' •' - ;- • / . ' '.".'. \. "... -' ' .'' :.' 
d i r e c t ; te'S^impny. .:'/,/ " v /' •. '• ' ::/ : / . "'" ' ' 
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. • ' Well^. 'may,.'I.;': say one more thing? . 

0- Yes,, go ahead... Do you.' have anything 

else' you would ..like t o add, Mr. Boneau? , ,•' ,;• . • .,;',• 

'. ; .•''' ,.'''•.:' • . A-'', • .Mike '.'Stogner c a l l e d me -on Monday about—-' 

asking,'.about more d e t a i l e d data on the d r i l l stem t e s t , •and; 

• yesterday : i prepared quickly- some, bf the data, most of the 

data', a l l . the data, on four of those ten d r i l l stem t e s t s , 

arid i f t h a t question comes up we can' t a l k about I t . t o t h a t ' -

extent, or .at:.least I responded t o t h a t telephohe. . c a l l ;.to'.that 

e xtent. . •' • ''.••• ,"''•'' . .• /"'' ' •'• : ' • ' • 

. - ' . ' . ' V i - ' MR. DICKERSON.: v'That concludes our d i r e c t 

testimony, Mr. Examiner-. / •• ~., ' •"• .. • 

".-: , .'. .'/ "•"''", • CROSS EXAMINATION. . ' . " 

BY MR.- STAMETS: • • ', ' ,' "• . 

''"'.;'•'• V - Q-. -'.,'" ' Referring .to E x h i b i t ' Sixteen, and also 

Exhibit:' Twelve,, you gave us, some 'information on what you 

fe'el'a reasonable f i g u r e should be f o r the unstimulated . 

production r a t e s . ' .'' ..'.;.',:''•'-' 

: .: . ̂  , ••• Why didn' t you show the rates for- those'. 

DST 1 s on .-Exhibit Twelve? I t would, .seem l i k e t h a t would give '• 

us unstimulated .production . rates'/', a c t u a l unstimulated pro-' 

duction r a t e s . * ".•"'•'. . , •' ... 

A- •- ̂ ;-*Vj,,-'-- That! s a good ..'question and I j u s t , happen 



l ." ' ->f- • ;..:.;'-. ;... ... .•'•:.• . - 38 

_ • . ... , » - § • j". , -I •._ . . • , f«#~ > % 'fj.i e . • 

•2" " to.'̂ haVfe-'' iri-.-my-, pbtSk'eH:- a'' llst'vbf-thosb^teh d r i l l stem t e s t .fates' 

i : .''G°bd'.-.»? ^ ' I / w i l l ; - w r i t e those f igure's' down 

on my copy of thx.s e x h i b i t . I may • wind up-asking . you t o . do 

S the same l a t e r 

" v *";-';' MR. DICKERSON:".'- We'll be glad to- submit 

those! 

• -. •.>:fl...y'-'- i The-reason t h a t they 're' hot, there was 

t h a t ; I had';-the / f e e l i n g t h a t t h e ;• 50'- w e l l s , t h a t I d i d n ' t want 

t o use: too small a sample f o r the average. 

, -;: : ' 0- ' . Right. 

' . -A. • ;-'-"-:: And so I ; went f o r ;-somethirig t h a t would --

b i g numbers, and got 34 we.lls;,- f i n a l l y . ' Okay 

, , . .- • • That' s no excuse, f o r not g i v i n g you ten 

f o r you ,toy-do whatever -you .want w i t h them,'" and 'T -apologize 

f o r 'that'-; 

';'.- .'!:,"•'''.. [ Oh, he'll, I' dpn't -- l e t ' s see i f I • have 

them i n the same''order t h a t :you''have.'them 

*.-'.. The f i r s t one-is 25 Mcf -r-

- ; • '. '. • ,Q. • ,'-,.' And t h a t ' s - t h e Box Canyon Well. 

" ' A.' .'• Box Canyon. 

Q. ;.' ' •'". ... A l l ; r i g h t .-? 

: " ; A. - :. C i t i e s "JG" ,;• 189 . • C i t i e s ,"JH" , 56 

C i t y of A r t e s i a , • 8 3.. Federal > B Z 1 2 , 29 .- G r i f f i n . " JJ" , 190. 

I r i s h H i l l s "KW'.- No. 2 , 1 have- 70 w r i t t e n down. I ' remember. . 
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i ' i i t ?^#s 'i6%t2;.' : I * , , t h ink , . a c t u a l l y ' / -"out- 7(3 , i s f i n e . La'••Caraa, 
^^•v^,;-^?*I# ; .^ Vf.i- ;V.u. !;,* , ,̂s -W' • y :. . . •. , 

• 13'6.. S^urph'y/ 'NW" ,'-;2 2 l . And P o w e l l ; "DC", .48 .• • 
V;, '• • '. : •; •*'V-V*V'V i;'-ri/- • ''' :,?' .:''.' • ' •'• 

; Have 'ybu./aye/fa'ged those?-,-y W/ ?Q"/'r/ -:' 

;•'' ' Q-

y. A. / 

.' The 'average i s / 105. •• / " '/ ??,. ?': ' 

•And? that: 1 s below 'the -magic 188?-.. ..-/, 

': I t 1 s • below?' the • 138 . / I t ' 1 s .below 'the ,' 14 4. 

.'that .we /get/by -using- actual'-,'p(rbduc'ti'6:h? at. pseudo-steady 'state 

.conditions. 

.'V? . " •' •"' ". ' -. •' 
./Q/ ?"?// . Have -you'iebmpared .those f igures, with';'the, 

ones'.' t h a t -you .; derived/ on Exhibit'' Sixteen for- the. wei Is, .that : 

are producing? ' -.' •-• .'• -.; ,; -.•".•''/•//..... , '•'-/:? :" • " '/ '•'-*••? 

^: / . ' / > ? : ?,A.''/' '•/ /' No, but 'I'm w i l l i n g . t o 'do l i w i t h you"..;. 

'..'now, 'ii.S
,..ypu':d' like,.... -. '/ •" ."?? • - / ".-.-<' •/-.' 

:/ "" / "' ' y - • Q. ; -. ? • •' ? Let' s j ust, take a l o o k at/some th e r e . v- . 

.';,;, Box Canyon 4-A, you' ye-gp?t'}'655/bn . Sixteen. ; '/..''-:'•' 

'.••"'• ' \\ . "'•''.';A. '• . , As'pbmpared t o '25'. Box Canyon 4-A r e -

//spp'nded-'to i i s s t i mu1a t i o n '. '; So,' that'' s -the'" highest product.ior 

'-/rate., t h e r e . ? That' s? f i g h t . 

i. •• 

: than " two .years • 

• : ; l ' r ' ' . ";'y''/ A-' 

•JY.'/' - ;/./••" ' :. '&. ' 

>.:'•• .?• '• '/•'' A? ;/ 

And C i t i e s " JG" has ,produced, f o r .less 

Less thah/two years . ? •_•? • 

? --, "and t h e r e , are , no figures':, '•//. 

" JH" i s 96 compared ; t o 56. ' / ?' • / . - • :• " 

- C i t y , p f • A r t e s i a , ' 55- i s ; bel.ow.-the. ' d r i l l 

.. 'r-
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/ stem' t e s t value ,**B'3V. . Federal "13Z " i s 2 .compared' t'o' i t . was '-. 

•'.•'f;'%2;9.̂ i';an(i; the '• b r ^ x ^ e t * ^ ^ " V '288 ,v-r e'spoh&ed somewhat / to s t i m u l a -

t i o n . 

/. , . • V' / >''-Q./// i'/ :\ 1 s • t h a t r i g h t ? . 'My/- eyes . don ' t t r a c k .. //••'. 

straight across that page. .',/ -/-./• .../'.' <: 

,-/"'..• ' * '"•/'",v . Yes, t h a t 1 s correct.,' , Thank you;.' • ., '..' , 

' / ;,,:••': / ,,. ' A. '/; .'• . •' I r i sh , H i l l s "KW" ' has' bcenyon , l i n e a very 

r e l a t i v e l y short; time' and there ' s , no . value .'. i' L.a ..Cama 'now •p'ro-

'•% duces; 337.,' o.r 'it s ' production-'rate; .after :fwb,./years-, was/3 37 , 

'compared t o l-36/.pn' the drill',;stem..f bst/., '/:, ,:>•/•///;,.. 

/'.'/ . '"'- . / ' ' .. .Murphy, i s .the. w e l l • t h a t 1 s.' a Morrow pro- ;' 

ducer j has,', not'--yet been completed i n ; the designated Permo-• 

Penn formation.-. ''•"/. \ '/"//" : '•' '•.*'''" • / , • '/ ;., 

/ ' / •• •;','-.., //!/"'// And, the' Powell "DG" produces 175 • com- •' 

• pared t o . 48 on the; d r i l l stem test'. .' • . /'/'"'• 

• ;- ',; '• ,"'\ 'So .the -.actual production i s , " a f t e r sti'm-

ul'atibh,'' and l e t ' s '- see i f there ' s r e a l l y : .-f-•'•'• r e a l l y : what kind. 

of cor re l a t i o n . would we develop. - . . ,.• • / .'•.:'"'• ,/• 

/..•/. • '/;./' ; • La' Cama, t h a t ..should' s t a b i l i z e i n about, 

'two. years ./• '.You..'cl t h i n k that/those;, numbers /would 'be • roughly- ; 

the same1, and i t rs up. to., you' whether 1.3.6 and 3 37 are ,roughly • 

.; the same/ .;'• - .;•.•; •'••• , ••'•",' .,.' • . ; '.' '• ''//•'/ ';'•' ' 

./. •••'..: •// '•••'•*'//i'.:7 •'.?'/; ,/;'•' At the bottom-,Powell "DG"/ i s 175 com-

. 'pared' to.''4 8/'/.b/jt/ityshpuld' 'taitev.!'* ; years/to" s t a b i l i z e , so - . . , 

i i .'"/•' /•• yi •.'.'.''••' j 



.: Xvi..-£ ?•$"•'' ̂  - \ '••A'- * .•• '•'>••' '* •<'*-',- . •' 41'' , ; 

i t - 1 s'feasbria^ ,1.75"'1J'i's s t i l l ' a b o v e .48 . 

' '• " r*H'i- ' . ,T-'".'' '"". •• •-• ' -"" ' ' ;' • • • ' -
• . .. • ..'.-fi , C i t y of .'Artesia^ ̂ h a t s t a b i l i z e s i r i two 
,|; ̂,,/!; r •,'.... - - %v):k: -1 1- ̂  ̂̂ ;sV K;<-4W>< ':<-:' - . ' 
years-, 'is/55^*ffj;Stead' of- 83, which, is',a-- reasonable comparison-, 

so. maybe* we*'c^Juia '"maR'e,̂ r̂ 'sbu-hd; l i k e there was a reasonable 

comparison. • ':' V • ;."«>/-*• '/'/• ' .' *' ••'/-̂  : ; ' . '. " .' \! . .-' 

(•'•• ',V -g.,r '•'•""•-rr':. .- ''when you.'averaged, the', rates,vbn, :Exhibit 

Sixteen di^;. ybuyanclude those wel.ls ; t h a t had produced" .less .- '•• 

than two' years,.in ;yo'ur -- '. /--''/' /'. - , ' •:\: . ."/ ,.•'•/'.•' . -1 

,:,'" .'r' :' . • A. -'-A' ':' On/ rip, no, no. *: -.y, ..'•;.' 'u 

;•.••'• • .'. ''.•>:' " - .The average down • .'there i s the sum of 'the 

numbers'divided" ;by-34 .,' '.-.-sy--v- '• .":-".'"/'̂- -.--'' '•'•':• 

/ - • . • g. .- . ' , 'Okay, and 34 .of those,.wells- had produced 

for. two years.,/ . •/•'. ' ;,-(./";.. ,. ..' ' : "'' ' .• ,'. - •':.. 

'-'•' •> /A. ' • •/ Right .'• ' i."'.':/. -,;"/•' '•"'•>••'• •'''*". ; 

.: . '• Q. ' . .'-.'-. -And the o t h e r , w f t h a s t e r i sks•.didn't, bu-t 

they didn.'.'t. enter i n t o the c a l c u l a t i o n . ,: ' . / ". -.- -, 

.;'.;>.'• ..'A. '.' .'-. - But they d i d . not enter i n t o the c a l c u l a ­

t i o n one .way' or the. other. , ••'/ ' . / • ' -j ;.
 ;", "•-'. ; . 

•' ; . g. .. . ,.• .'. And of - thb;se .well's,; o n l y : one i s shut-in,, 

so-- that, / r e a l l y 'has- ho s i g n i f i c a n t e f f e c t -on the - f i n a l outcome 

of what you' ye/calculated. t h e r e . '- . :V. ':• " •;. 

'/• '''..: ''.•;' -A-. '''£;>'.''•' ' ' L e t nie- s t a t e tha t , more; p r e c i s e l y . ; The '•-: 

average 144 I s the sum of those numbers di v i d e d ; by 34. / 34. /.. 

i s the number ..of: e n t r i es,' ' number of n'umer Leal e n t r i e s i n the 
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''..column. 'yS'^-'th:e|^Va,^'::^- "there arc 34' numbers. 14 a s t e r i s k s , 

"''.'-C ' ••• ' i * * j ' n & t e V : i - < v • I. • - -,.".-"-•'' , •-. ;,, •.'...;. . 
/and 2 . SI , js if/. ."The^Sl;/ ;lr 'arid- the aster isk 's •• d i d ' riot enter . i n the 

Sli'fe'atlfcu'l'afc'i^n^. | 4 7 J k*-f$ K £-*•-•>'' i & i : k ^ l i ' i ' >«".•'•"''•'•" • * •. 

. ..' yy.^.iflAm, .sorry'to confuse, you. '. ' •.;' •' ' • 

,.,'"•."•.", ; '' ^ Q- .:•'." Well,' that.' s a l l r i g h t . That's . easy t o •• 

\. 'dp. i n thes.'e cases. - . ' ' '; ' ' ••' •'•'•.«./•'•'• •:"./'.'/ . •' ' ' .'' . , 

:"':,,.'V-• '" \ 'V;:*'"'' :̂*/'\'"' • 'Certa:i.nly.;.L'xiii:'D.it .Twelve intends t o , i f 

• . not .confirm. E x h i b i t Sixteen,, but'^bu'id , tend t o i n d i c a t e , i f \ 

i ; :a'nything, E x h i b i t S-ixteen- mayVbe;^'ovefiyj/generous ' i n t h i s ' c a l -

.'culation of production against!•'atmbsphelic:pressure... " ' 

. ,y. ' ' ,'A. ' ' . ' • I. agree;. ' - We --•'i ' t o l d the people t h a t 

worked :on"., this,.'with me t h a t we -were: going t o make, every doubt 

' i n the --- on ' t'he,,side of . being', generous, >and; we-, I t h i n k , w'.e 

'; d i d t h a t . '' .' . ,';. "'"•-. . v., \ 

'.• '-./ '/.:' • .'' >; . , . . - 1 t r i e d consciously to do t h a t . -

':;•'" '. V> Q- '?'"•" '-'•'. ,Nbw-- 1'presume ' somewhere , are /the, formulas 

". and factors- used in caicuiating/permeability.-'shqwn - on' E x h i b i t 

<4 W ¥V r 

•Twelve-./: 

— they-are' in'these'pages t h a t I 

•'. 'prep'ared' • i n .response t o Mike'-'s telephone . c a l l , arid . I have 

••; two copies' of 'information on tour' of the w e l l s . .That, '•"! 

' t h i n k , is--'; reprb'senfative' of. the' -whole t h i n g 'and ' " i t , 1 , s j u s t as ' 

• many as J.'c'o-uld"_.get- togethe-ir:in.'.an/orgatniz'^d fashion.-, i n one •'* 

day.;-' ••..'•' •• ..-'/','' ' •''•'•';'-;:.;•-'-. //,. '-'•.';?/ '. 
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• Q.\ . :;;.rrThere -is., no .problem, though, - w i t h sub-

•mi : t t irigV' < this t . inf^fmatibn/ 'b 'n . ' . a l l ' o f these w e l l s subsequent t o 

,-ithe. hearing';.'. . ;j,-., %\ „ *.. ..^ .,„ ".y',,'^.'j r. •'' . 
• '-. X r-r ••-'•,.'/-'/;' y ' ' | 'V/ > -'\ ' '• .' • V • '•'•"''' '-. 

••A. : I f .'you want-that information,, y o u ' l l get 
• \ ./"\.:;-':' ,y*y ,y * ' "• • , • ' ,.' • '••' : , '•'' 

t h a t informatibriV ' i':;:assure'«'you. ''••'. . , 

•':. •- Q.. • Okay. 'Could'you give one copy of what 

'you haye,,to Mike.,;.:'and l e t him take" a quick- look- a t i t and see 

i f he' has.'- any- problems with'the,.data bn i t ? ' • '. 

A. t. y I do-have the. o r i g i n a l : on I t , an o r i g i n a 

and' 'two copies, and I'm going t o •keep the o r i g i n a l s . 

.' . . , • y ' '• ' • The • reasbn f o r the- s c a r c i t y of —: of 

copies is.- t h a t one of the e x h i b i t s for. each well. .i;s< a l o g and 

it.was' hand-clored i n and'the hand-coloring.- i s kind of a 

l i m i t i n g f a c t o r ,-in g e t t i n g very many copies made. • 

iQ.' . .. • ' .'But you-do have, the'' formula, on the 

f r o n t , plus t h e , c a l c u l a t e d d e l i v e r a b i l i t y -- or --

• •'• A. . - Okay, can I try" to/ explain what's' 'there?-

Q. . • •-*. :' '".Yeah,' you may. '. y 

.." ' ' A'. , •• . There's a summary- page on the f r o n t w i t h 

the , formulas and the numbers;- b u i l t i n t o the c a l c u l a t i o n s . 

", '•;'. . . -' .. • ..' There ' s -'a Horner' p l o t w i t h a dashed l i n e -

drawn •through. what-we tob-k as the* s t r a i g h t l i n e p o r t i o n . ,'• 

,''..'• ; - '' There ' s. a gas analys i s for. the gas from 

the well,, 'which.rWas'- used t o determine' p r o p e r t i e s l i k e Z, the 
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4rh 
:'';vdeyiatio*n-'" factor ' ) , / arid..<theyyv/i'S'C&sity o f the gas... ' •. .,• , . . 

• '• • ' . j ' 4 ; • " ' • • . -.„ Then there<".are three 1 pages t h a t are 

'•• : - .,.. ' • ' / - ' ^ •>-'r-«'f:' • :;:'' •"'•'•' ''" '• '•' :"-;''•?•' • • ' • • 

?, copied' f rom t l i e i % I l a l l i b u r t o stem test-.-report, • which - -

? / / ther%ir : st, / ' : is '- l i k e ^a3Summary/?i'off 'the "^df i i i ? stem- t e s t : : then there 

- - i i xyp ry ,y^ , j r • JMrA: //?;;:',;': _ ••. • • ' . 
the' pressure build-up data ji'^and/then '• there'1;s? a' sheet where 

' • - ' • ''•"•'-' e '\ "' 'C' ' .1 .'. t \'>'", '•' - .' \ ." • ' . '.'.i.'' '.' 

. 'Hall ib.ur.ton has-;'listed.'what'•it,'-- i t took during 

• the d r i l l stem' tests, and -the.'rates; t h a t i t 'measured. . 

••' •• . '.' • • :/' ;' ( .?;?.':-,J . Then there' s a log pf. the region around 

the d r i l l . stem, t e s t ' i n t e r v a l - , •• w i t h ,the area showing gas e f f e c t 

o u t l i n e d ' i n • red/, and the. height 'of , the pa'y sec'tipn when the ,' 

d r i l l / s t e m , t e s t wa's taken from that 'log. . . ?/-??;?- ••• ';- ,' 

'-, • "... • ' . •'' • .•.'"•/•' And on the f r o n t - page at .the bottom we ; 

., 'put 'references:, p f , where we got ..the', equations', and where we' got 

the charts''for. t h e Z .factors, and'-t'h'e''vlscpsi t i e s , , and such. 

.-' We/did • not, I n c l u d e , a c t u a l copies of'"those ..correlations . 

-,'"•' ' *. '-. .'•• ' ' MR. • STAMETS':- Mike wi.11 "just — . 

- ;-. • •-:*.. .':./' 'MR; STOGNER: . .This i s ' what • I want. 

:'',"-'-•'; • .'"'"' MR. STAMETS':? .This is\what 'you want. 

'..-Okay., "so i f they,.can submit. t h a t ' oh; /all-' the' w e l l s ,. i f we have 

-?. any problems, w i t h - i t , we can.' correspond, and t r y to..'get a reso-

l u t i o n of -.- them. ••- '•' .. . . ?-' • . ' ' ? . . 

',. • > , , ? '. 'V ?? .'; MR. STOGNER:, This'' w i l l answer ,a l o t of 
my. questions. 

' - . ' -'" '-' - R. On one' of the w e l l s V I found what I would 

's 
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;; : c o n s i d e f ^ m i s t a k e / and i t lowered the''factual measured perme-;.' 

" a b i l i t y , ^ ! I h i n l c , ; ' ^ ^ .002, "or. something,'..but you . 

• m a y n o t i c e t h a t I-'ve ho.'ted-' t h a t /fo-f-your • i n f o r m a t i o n on t h i s -

, • .<-,-, ''' .:>'•.'"":'• t, V ' - / Y ' - ' '• • -/ - — 
... f o rm. • • ', . ,-• 

*• v > i . -"C *** # ",7'»'* *•* ' * •< * '-•'• • v.; '• . 
:[ . ' , * ' 1' MR. TJICKERSON: ' should we submit those 

', as ' ,numbered^ •"",'•'.'-. • ' : " . ' ' . ' / ' \ .• 

:y ' MR. -STAMETS: Why/'do n't you j u s t submit 

/that as : supplemental i n f ormation t o .the ; E x h i b i t Number Twelve 

:' .' '/; . -'.' ." - MR. DICKERSON: okay. • 

;' .. , • ,-MR.. STAMETS:'- 'And you. can j u s t l a b e l ' each 

one w i t h t h e • w e l l n ;^ie so ' i t ' s ' obvious which they belong, t o , 

and then i f upon review o f ' t h i s data we.have-any questions, 

we may have t o seek f u r t h e r c l a r i f i c a t i o n . 

.'.'•' . • . B u t it.does appear .that you have here 

submitted the type of in f o r m a t i o n that,'we're "looking 'for on 

,thes'e wells',., which- w i l l - allow • us t o •'make1 t h e proper e v a l u a t i o n 

"',<',••; . .-, ' . Have you-got any questions? 

•'•••;•'• _-• v;-; ' MR. STOGNER:.; Yes,- I do have, a question. 

'•;.' , : MR.- .STAMETS: Okay. . 

QUESTIONS BY MR. STOGNER: ' •• .'' '• '•..''/ ' V'\ ; ,. ,, 

'v-'?:;;' & • -/','' On our Murphy "NW",Federal No/ 1, where, 

the core was taken, do-you f e e l this/was d r i l l e d i n t o one of 

the isolated'mounds? ••••••. 
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.'.' . ••' i % ... • No.;" Np*.'\l£'-S ...in. the bank., -I . bel ieve, . 
'••' ' ' ' '. "' ' (

r ' •Yv./;'''..' '•" • ' . • 
.' J •' '•' • '• • . r , ,! •: . ' • • . • ' " / ' . ' " ' ' ' 

isn't ;rt?»',A^ r/A, '"'•/'<".' * ', •' . '' 
.:.'• , A V C : ' ' , ' ••',/•* '/?'/'' " ; '. *' . •. 

". : , : "'Up h'e.re'#* j u s t barely-.inside t h i s .'bank, •'•' 
'-. ..> •..; '•„ '.- . ,::',,' .• '••'.',-•'. ••''• . .'•,-.• 

basin, .bu^aTi-'w/as;not' 4-mpwitC''up-";herev' -•. .'•;' 

'. ''':•'•'. • 4 ,• '••J, -V' " • - : ' ~ 
"•> 2 \':X';; " MR/; ;STAMETS: . That 1 s,'No . ,6 on A-A'.' Okay 

• . " 0/ ../. ';• Well, do you f e e l t h i s i s 'representative 

• '.' .'•• î r*;''J, ,; v"V • /' " ,* , \''//- , / . • • •' ' 

/to - the 'mounds''''that a r e / i n t h i s t i g h t sand, area;' t h i s .-core 

sample?. .. '. //"' ,. // • • . ' 

- •• "A. ./'. : . . 1 . f e e l i t ' s as rep r e s e n t a t i v e of those,' 

as' any one core i s going to/be - representative/,'of anything. 

•'•••-.'. / / ' f ••. ;' ' 0.'- ' '/•••' .': The overburden pressure was calculated' 

'to b'.e..3 3b'0'.'psi.. I guess i t was. a .gradient pf.. .5085 psi; per 

f o o t and you used the average top.of the formation a t 6490. 

• I s f h i s again,-representative,,: of the area, and how d i d . you. 

c a l c u l a t e that? '--'// ' ' , ' •• "•' 

A.. .'. ' 'i'he Murphy core was taken before I" workec. 

f o r Yi.tes Petroleum. I attempted t o .track down' who used 

-3300' p s i as the overburden, as the''representative' overburden 

pressure, and i t ' s " ; - / - t h a t would :be •re'presenta.tive of the 

Murphy r a t h e r than.' the. whole .thing> 'since' i t ' s t a l k i n g about 

, the Murphy. . , • '' / v / "' - / , : • ' 

. .' ''• .... . The two. people involved both said -that . . 

the e t h e r person was responsible," so I .did my own c a l c u l a t i o n 

based on what 1. .saw i n the l i t e r a t u r e , ' 'and I have 'trouble r e -
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••' ' - ••••• • • :' • ' 47 .• •:" 
producing tha tv - j r igh t^a t ; the moment,.-but I .got .' l i k e i t ought ' 

to' be . 4900 , : which..wouid;,makev t he p e r m e a b i l i t y ' even'. lower , and 

so .1 don' t'-' t h i n k / - - ' : ' * / / . V ; / """ - '-,'• •'- : . - • • 
• . ". /;'•• 'Ma. v ;V ';,--r . ".* •'. •'• - .-• .'" '.• ' ' •• . 

' ' • ' ' ' >' ':'-, » ' ' ' , $ ' I ' . ' ' -V .'.: -V' . ' . ' • ' ' 
'•' '. _ /-./.S'pmeth'i«g l i k e . .6, p s i "per ' foot.--gradient? 

, '.-.'V • .<« ' "* , -;: ' .-!. •- ' -

4. '-,."• ' ~A''*.'*.«...,.*'PJcaY>,*\what I read up on. i t , , you' know, and 

'••il/m'ake-Th^ on.'doing ' t h i s ̂ /but'aS'^> I ; looked ' i n t o t h i s :'-

'question'arid w h a t . f o u n d was • t h a t people- -use" 1' .psi . p e l ' foot' 

minus t h e / r e s e r v o i r -pressure../' - . , ' i',-

. '. '.'...'• ..'•"• "And' I found t h a t .used,-iri' other - t i g h t gas 

sand hearings and.- in'petroleum l i t e r a t u r e , ' and t h a t - g i v e s , , 

l i k e you' say, •.about'.. 6 p s i per foot... ' . 

:'.''•.-•';'', '..' V 1/ Anyway, we'd*say t h a t the 3300 I s an 

order of magnitude.number t h a t somebody.picked as representa­

t i v e . '-. " '•.'...•' ; ' . • •'• , , 

-,:'• ... ''. - ' MR. STOGNER: That's a l l the questions 

.1 have.. '• , ,'.•: ''•''-. •• . '• .' • v ' •' ,'•"'.'.•'•'. 

,';•/.',. - ' ft. -/•'. . 'And th a t ' s a i l : 1 'can. support,l-t w i t h . 

/•-.-,..'' :•'''' REG ROSS EXAMINATION '. .' 

BY MR. 'STAMETS : ' . .• . "'./. --'-'':, •. ... ; •'• -, •" 

Q. ;; \ ,( ' "One . 6f.vMr.v-'; Stogner's questions stimulatec.-

one more^ ' : .'-,"• .:./' ',•'.•/•"/' ", ,<••'•' -•; 

••; -,'' . ..' -:- . .''.';••.•.'' Are any' /of* the tests • shown on' Exhibit 

Twelve .in. a' mound? , .''•'' , 
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.'•;-'' ; A. . . ' ' i d o n ' t ' t h i n k so. - Ray? ' ' . -, ' ' •• ." ' /*'/•-.•"•>. -"','v • / ' • "• . ' / ' ••' ." ••' '• . 
' . ^ '.><. ""y1 . : 

• ;,. • f k... ^.y.. Ĵ ;.:.,.. ,- £MRf>
 JBECK:. There ' s -one r i g h t -there . No . 

' There-Vs^ne*'ap-tg/ht theie ' , - the'^wel.l i n '.2, 1^V;.'24; ' , ' • •-.'.-• 
'•"•^•V ' X ' " " 'r'.-" t;'"."'e'5 . \ ., 'V: . • ' :V ' - : ; ' - - .' ; - r 

- '•-'.•. • ^A.'X',.' ; \ " i r i s h . . H i l l s ! • ' , • "•• • '.' • 

••• '"• • • V . " -•Vy* ' MR^^STAMETS:'. -That; would-be the I r i s h ' 
•^y :•• ' ' t r . - . • I '•' . - '.-{••« ' '.-•' y 

r~-yt .' • . . . . • ' 
/ H i l ' l s y .- . , y/-. ; - ' ' ; , / . , . ,. t ; '.: ' . ^ . , , . ' . „ ; i l ; . ; .-• •- ' V 
v--' ' '.y < "A* iV -v*V-. f :>". £ *•; t - fc tUi , | *, - •...•,'••; . . ' ; , ' 

/Yeah, ' I thought o f ' t h a t guest ion'., t h i s 1-,. • 

'morning -•arid5 "l"-idi^nhave'-'*a^-'c'h-ance tip . l ook i t up, but— ->. 

• '"•.' ; "-. . ' MR. BECK: . La Cama. ; .,_ ' / 

-..''., A. ;-//,' .- . So apparently the answer is La Cama and ' 

Irish'. Hills-; : 7,. - ' '- "V*--, ' ' / . ' • ' 

>-:' ;' :- :.MR. BECK:;', No., : no > I r i s h H i l l s isn.'-t 

.in -a mound. •-, It'-s j u s t La Cama-.'. . . . "V' y 

•' - ; -:'.-. ''• K ;,y- ' . ..'Is that- the agreed answer, that' one of 

•them i s ' i n ' a .mound> -and t h a t ' s-'La--Cama-?- .. , , 

\y ' ' .'• .,- ' ;..MR.- BECK: : -The,, only t r i a n g l e t h a t ' s i n -

a mound i s the La 'Cama Well i n 20 of 18, 25. •' • 

.-,;.' ,' .MR. STAMETS.':-; And t h a t was 136, .again 

below, the .magic 188 . figure 1.' : ' ' ''• :;if ..''-:.' 

\'_ - ' • " '. 'y .'•. Mr . Beck , did. you ' ~. since you' re up and-

•about, •did you- recommend a type -log;-!or--this area? ' 

. . y' ; ' ' y'. ''• MR.; BECK:'-. Well,- s i r , we reproduced (; 

the logs on, the' cross ' sections' at. 2-1/2 Inches .'equal' 100 

f e e t , so people could see and •.actually calculate- the p o r o s i t y 
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: .• y • / / : :'.•<*• ' / y ; • ' ' / • /" ' ' , \ . / / / / •' " 49 ". ' 

o f f ",p.f . the ' Gorapensated • neutron , - - f pritia'tibn dens i ty l ogs , - /: 

.which/. most /of . the l o g s are, ' there are some sonic logs , 'but thcjy 

b e . r e f e r r e d toy and i t gives a l 1 cbhs'titutB^'io^s^which^'cari. 
' •>••; ' ' / y y : i r - '^y > / y,/ 

' • ' you ninei / ' j ^ r i ^ e e n ; , ' t w e n t y e'ight..'-- about t h i r t y -we l l s which 
•'.'•' . . / ' ' / J ' y % y ; / v .' . ' 7y„ '/./>. iV; - v r ' - y • . t:- •' •. " '''.'"••'.*•' 
. . »,* . ;,,r %. - "3i" :' • ''-..-.'V • • 7 '." •). • - -.. ; • -'• 

v, you,.,coutct /book/ at., which '#ould ; eoh'Stitute'. ?type • l o g s • . : :. " 
'•.Ei, - • 

MR,/'- STAMETS': ,, .,Dkay , fo;r•/.purposes ' of. t h i s 

"•:••' '•'.' ••'. A|„r*4':;v' V7
: •, V-. ••• - ..',;;. . ,,/';.iv. . 7, '' '••. 7' 

order, we."'c'a'h se l e c t .'one of; these w e l l s as.'' the type l o g i n ' " 
;. ri. y H /-'.'' :rs. ;"(.'/*'« «*•#• V; ;• * -j >*>,;;•&; --./'// /'• 7 //-'•? ' • : • 

^/•'•."determini^ ''and'-bpttom, b f i the,.:/forniatioh'. '•• • • / ';/•• 

t \ M-RiiJBECK'::-''. Oh,-, the type l b g , .the. one 

••. 'th'a$'r.'if iwas/':re.le'rring'-^t'p';'-rao>t.
i:as the "type -'.log, i s ' th6 Well 

No.;:"/;3; o f .cross .section. B~'By'Exhibit Number .Six'./-.'/•--,,. 

•• . / .iv/ • '"., The name -of the -well i s the Tom J— now 

i t ' s-.Sun>, formerly,the Tom Brown,' No;,. 1,Antelope.'>Sink Well ,.'•'' 

i n Section 18 of 19 , 24. '";,• 4, ' ,'''•"- ,'••';' •••' 

•',"'"' /,'•.. - '•-. •• And i n my .testimony i''gave'the tops of 

•-'•the •Third' 'Sister, '.the' tpp^/and'- the bottom,, "and- other p e r t i n e n t 

c o r r e l a t i o n s / l i k e ' A n t e l o p e Sink-Zone, top of the bank f a c i e s 

the,' bottom of tri e bank facies'.• / ' •/'- '•' : / 

• / ... . .. /•'•/'/ . ..And, that, wb'ul'd ..constitute,'my..type i p g . " 

. / ' ' ; .'"•'•. ' " .MR. STAMETS: ' Okay.' Mike-has one',more' 

question. . , , • -'•' ;• , , •,.,-/.//.< ': - ,-' '/'/ /-/..:,-' / '/ " 

-' •'•'• 7» 
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/ QUESTIONS ,BY MR-."' STOGNER: ". ' - . ' • v', ' / ' / ' . / ; • . '" • ' , / 

•//;-. ' ' • .' Q.' • • / . / D r . Boneau, ,pri 'page, f i v e o f - y o u r , t e ' s t i -

.Vm'ohy, the ' ' ,d ra inage , a rea was assumed' t o ' e q u a l : 320.-acre p r o - ' 

-'•,.-.',••"•:/ ;.":-;' •«•*<,• 7V,.;!/ / , , •. ' ., -'.-"' "'".•'-;•'-. .:''•' •'•'• ."- - . • 
l ^ a t ' i o n / i i U r ^ ^-ffee^*'t|ii i;S^ is/ .a;7repre,sentabiye- ' - o f / t h e . ac - . 

•.-''• -'" ' ' ' ',; ' '*$7 . '* , W" ... ' 4 ' - ' / / . ' ' i - ' ' " - ' ' - " ' ' '- :'' ' ' •' ' '" ' •'".-" '• ' '"' ' '•'. 
; tua 1 r a d i u s , 6 ^ •draihage? A A I h . ' / t h i s ; f o r m a t i o n ? . ' - ' • / / ' / ; . ••• • / 

- . }/'".»r .-''' - ! ..S'S '.: ( ' ' ' i ""'"' '.'.'' ' -.' • ' V • :• * '';. ' '"- . • .'/-.' •'• • '*'!*'--,/'"*̂  ":-'̂-'.'"̂'""V ̂ '7-;" •".' •"'' • '.-.'•... .;t:" - '•" 
t.•'"'•'/-,''•••' ?••'' .-/A. ̂ V" '•' . ' I t ' >was'/take'n:'.,a's '320 acres because ' t h a t ' s 

'-, U" •'• V- !>' • " - 4 " ! " . ""''.'-I. "7 .-.' ;'.'..''• . • •' • ' ' ,- '." the p r o r a t i o n -:-uhi-;£*̂ si z-e'/• ?/-Bu 
- '.-.•'/:• /; * 'V''' " '7^/'[}. 4$:&'*' ;' 

,< g.opd."-.chanceh-.'.ofr draining, t h a t and - some ,.o 

"/probably :drain h a l f or tw o - t h i r d s ,. or - -something, :of -tha't., • 

'*:',/'.' ' "--'̂« /-/v-'
 ;- •"̂'•<''|'̂:, #'#,-•'',..!• >-• ' ';.-/ ''.'.:'.•• '. ..' /' '.

 :'- ,: ' /,/ 
; ' ' t;. " v *• :.'*- !|ll;-'s'' a-s reasonable" a number;, as I could '" 

.-rpi'c'k.,..; I cannot/stand here., a.nd/'defend-that a.ll of them are, >• 

: gbing- to/dr.a/i"ri. 32*0 acre's, noC'\' ' '/.;;/.,'..: '' .. / //! 

/;..':'??/"/ ;-,?-. ' ;' .•/MR'. STOGNER:, . Thank . you;, Dr. Boneau: 

That' s all.', I •' have .-'": .'/.//'" "'••.'/: ; '/.' -.•''*"'.' :' // • 

;,• •'.'-:...:''#•''• ; ':'' '.'• ' ' MR. STAMETS: . . Any other questions o'f 

: t h i s " witness?. lie may be -excused.. • '. 

.//. '•:'.'/'• •'' •• ' :•/' '•.•[ Anything f u r t h e r .in t h i s case? •-

/,. ". '•' / '///-''' I f there is. .nothing " f u r t h e r / t h i s case 

will'rbe taken "under advisement,/ subject t o s u b m i t t a l ...of the 

supplemental. data .• .- •;.',',. • '-•..•'• 

,. : ''.''"' / ..•• '/: '•' ' ' And the hearing i s adjourned..- '••'•• 
"/';,/-/;. ' ' ., ' ;.'' . • '.• (Hearing' concluded. ) / ' . • 

But.; some^'of y.t'he Cisco -"wells. Have a 

of them have a'-- w i l l 
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