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L O S E E , C A R S O N & D I C K E R S O N , R A. 
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D A V I D R . V A N D I V E R 

November 16, 1981 

Energy and Minerals Department 
O i l Conservation D i v i s i o n 
P. 0. Box 2088 
Santa Fe, New Mexico 87501 

A t t e n t i o n : Mr. Dick Stamets 

Re: Tight Formation A p p l i c a t i o n 
Case No. 7352 
10/14/81 Examiner Hearing 

Gentlemen: 

As requested a t the hearing on the subject a p p l i c a t i o n , enclosed 
please f i n d four copies of Supplement t o E x h i b i t 12 fur n i s h e d t o 
f u r t h e r e x p l a i n the i n f o r m a t i o n shown by Applicant's E x h i b i t 12. 
This i n f o r m a t i o n i s composed of raw d r i l l s t e m t e s t data, and 
c a l c u l a t i o n s based thereon. 

Thank you. 

CD:pvm 
Enclosures 

cc: Mr. Dave Boneau 

cc w/enclosure: United States Geological Survey 
505 Marquette, N.W. 
Albuquerque, New Mexico 8710 2 

Sincerely yours, 
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WELL NAME: Box Canyon #4A 

LOCATION: 23-21S-21E 

DST INTERVAL: 5876-6051 

P* 

Tc 

T 

Pavg = 

1904 p s i 

365 °R 

s l o p e (M) = 92 p s i / c y c l e 

Pc = 670 p s i 

130 + 4 6 0 ° = 590°R 

P* + Pwf 1904 + 1592 

Pwf = 1592 J ? S 1 

1748 " P s i (Note 1) 

Tr 

Pr 

Dg 

Tc 

Pavg 
Pc 

0.84 

Tsc 

365 

174 8 

1.62 

2.61 

670 

Psc 
Pavg 

25 mcfd 

Tsc - 520°R 

= 0.84 • __590_ 
520 

Psc = 13.3 p s i 

13.3 

1748 
= 0.0073 
(Note 1) 

178.1 = 4452.50b/d 

kh 

kh 

h 

k 

(0.0114) (1.3) = 0.0148 cp (Note 2) 

162.6 • q • u - 13 

0.8502 ind • f t 

40 f t (Note 3) 

0.021 md 

162.6 ( 4452.5 ) ( 0.0148 ) ( 0.0073) 
92 

SI MAILABLE copy 

1) CS. Matthews - D.G. Russell eqn 3.21a 
2) CS. Matthews - D.G. Russell F i g . G.3A&B 
3) h estimated from log 

1 
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- ' F L U I D ;, A M P L E D A T A 
Dote 2-4-78 

Ticket 
Number 2 5 3 3 3 4 

Sompier Pressure 

Recovery; Cu. Ft. Gas 

1850 
3.2 

.P.S I.G. ui Surface K i nd STRADDLE 
of job OPEN HOLE 

Hal l ibur ton 
Distr ict A R T E S I A 

cc. Oi! PITTMAN 
cc. Water 1800 Tester LAMAR Witness J O N A S 

cc. M u d Dri l l ing 
Contractor M.0RANC0 R Tot. Liquid cc. 1800 
Dri l l ing 
Contractor M.0RANC0 R I G # 5 DR 

Gravi ty 0 API @ "F. E Q U 1 P M E N T & H O L E D A T A 

Gas/Oi l Ratio cu. f t . / b b l . Formation Tested' Upper Canyon . 
RESISTIVITY CHLOKIPC 

CONTENT Elevat ion 4592' Ft. CHLOKIPC 
CONTENT 

Net Productive Interval 1 32 Ft. 
Recovery Water @ °F. ppm Al l Depths Measured From Kel ly Drive Bushing (13 ' ) 
Recovery M u d @ *F. pprn Total Depth 8400' Ft. 

Recovery M u d Filtrate @ "F. ppm Ma in Hole/Casing Size 7 7/8" 
M u d Pit Sample @ "F. 2 5 , 0 0 0 P P m Dri l l Collar Length 430' I D 2.25" 
M u d Pit Sornple Fi l trate @ °F. ppm Dri l l Pipe Length 5404' I D 3.826" 

Pecker Depth's) 5 8 7 0 - 5876-6051-6057' Ft. Pecker Depth's) 5 8 7 0 - 5876-6051-6057' Ft. 
M u d Weigh t 9 vis 42 s c c 

Depth Tester Valve 5863' Ff 

.1 I 

r o j 
OO j 

ro 
i 

ro 

TYPE A M O U N T 

C u s h i o n 
D e p t h B o c k 

F t . Pres. V a l v e 

Approximately 
R e c o v e r e d 2 0 0 Feet o f d r i l l i n q l l lL lc l 

S u r f a c e B o t t o m 

Choke 1 11 Ad j . C h o k e • 75" 

R e c o v e r e d 

Approximately 
2000 ^et of formation f l u i d 

Si 

R e c o v e r e d Feet o f 

Recovered Feet of 
O 
O 

R e c o v e r e d Feet o f 

R e m o r k s SEE PRODUCTION TEST DATA SHEET 

5905 

m 
o 
o 
-< TEMPERATURE 

G a u g e N o . 

Depth: 5964 
G o u g e N o . 

Cej i th : 

G o u g e N o . 

Depth: Ft. 
TIME 

Calc . 
Esj- 1.30 

2 4 H o u r C l o c k ! 2 4 H o u r C l o c k H o u r C l o c k 

B l a n k e d O f f NO B l a n k e d O f f Y e S B l a n k e d O f f 

T o o l 

Opened 1000 
A.M. 

P.M. 
Opened 1530 A.M. 
Bypass P . M . A c t u o l P ressures Pressures P ressu res 

Field 

I n i t i a l H y d r o s t a t i c 2836 
. X) Flow . 

I n i t i a l "35F 
F i n a l 

Closed i n 

801 
"TBW 

Flow 
I n i t i a l "749 " 

"1591" 
Closed 1895 

Off ice Field 

2817 2857 
446 398 
781 519 
1896 
'33 
1592 
188 J 

1904 
"767""" 
"1626' 
1904 

Off ice Field 

2846 
575 

Of f ice 
Reported 

Minutes 

811 
1909 
759 
1622 
1893 

"3TJ 

"W" 

Computed 

Minutes 

~3TJ 

T2TT 

Flow 
I n i t i a l 

F i n a l 

C l o s e d ir 

F i n a l H y d r o s t a t i c 2809 2800 >830 2829 o 

FORMATION T E S T DATA L T T 7 L C * 1 Q J 6 4 * »M • /»• 
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.75" 253334 
C n ^ i n r t n p r f i R n f t n m r h n W p <%i i f f t p m n " jp T I r i f p t NJn 

Gas gravity Oil gravity , - . . 

Sper grnviry Chlnrfr l f ; " 

INDICATE TYPE AND SIZE OF GAS MEASURING DEVICE U 

GOR , , 

~FTr_T7TT45°(T P§T' gauge ® ' F . , 

Gas gravity Oil gravity , - . . 

Sper grnviry Chlnrfr l f ; " 

INDICATE TYPE AND SIZE OF GAS MEASURING DEVICE U 

Date 

Time a.m. 

P.m. 

Choke 
Size 

Surface 
Pressure 

psi 

Gas 
Rate 
MCF 

Liquid 
Rate 
BPD 

Remarks 

1000 1 l/2# Opened tool with a good blow 

1005 1/4" 35 73.50 Opened on 1/4" choke 

1010 II 53 99.96 Gas to surface 

1015 55 102.90 

1020 • 57 105.84 Started losing pressure 

1025 H 52 98.49 -

1030 43 85.26 Closed tool 

1200 it 0 - Opened tool 

1205 i i 0 - < 

1210 n 0 -

v 1215 n 0 -

1230 2 24.99 Pressure climbing 

1245 it 5 29.40 

1200 2 24.99 

1215 H 2 24.99 

1330 n 2 24.99 Closed tool i ; . 

1530 Pulled loose and started out of hole. 

.1600 Pulled 7 stands and reversed out. 

NOTE: Attemped to s t raddle ; sect ion at 

"•• ~-Vr A \ / Ml ABLE COW 6304'"6490', could not hook,. came-up 

and straddled section at 5876 ' -6051\ 

Got hook to set and went on with tes t . 

•' ' .''; i. 

F O R M 1 0 2 - m — P R I N T E D I N U . ; PRODUCTION TEST DATA 
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Box Canyon 4A 

DST 5876-6051 

Log footage c o n t r i b u t i n g t o hei g h t h: 

I n t e r v a l Feet 

5885-5889 4 

5924-5925 1 

5926-5927 1 

5928-5934 6 

5935-5937 2 

5938-5939 1 

5940-5949 9 

5960-5966 6 

5982-5983 1 

5984-5985 1 

5994-5996 2 

6016-6020 4 

6030-6032 2 

40 f t . 
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Box Canyon #4A 

DST 5876-6051 

Time to Reach Pseudosteady State 

A) Average Porosity = 0.024 

Int e r v a l 

5885-5889 
5924-5925 
5926-5927 
5928-5934 
5935-5937 
5938-5939 
5940-5949 
5960-5966 
5982-5983 
5984-5985 
5994-5996 
6016-6020 
6030-6032 

B) Total Compressibility = S C 

C = (0.7) (0.00065) = 0.00046 psi (Note 2) 

c) Time t = 11360uC r 

t = 1136 (0.024) (0.0148) (0.00046) (2106) 2 

0.021 

t = 39,200 hr 

t = 4.5 yr 

(Note 1) 

Porosity 

0.025 
0.024 
0.015 
0.013 
0.011 
0.012 
0.018 
0.043 
0.008 
0.017 
0.026 
0.052 
0.011 

1) Porosity averaged over 40 f t of pay 
2) CS. Matthews - D.G. Russell Fig. G7.A 
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WELL NAME: C i t i e s JG State #1 

LOCATION: 13-18S-24E 

DST INTERVAL: 6544-6865 

P* = 2312 p s i • slope (M) = 260 p s i / c y c l e 

T c ' = 377 °R Pc = 669 p s i 

T = 122 + 460° = 582 °R Pwf = 116 P s i 

T r = ± = 582 = 1.54 
Tc 3 7 7 

p = Pavg. = 1214 = 1-81 
r c 669 

Z = 0.885 Tsc = 520°R Psc = 13.3 p s i 

_ . J L . J ^ £ _ = 0 . 8 8 5 - 5^Z - l l l l =0 .0109 
1 3 9 ~ Tsc Pavg 520 1 2 1 4 ( N o t e 1 } 

q = 189 mcfd ' 178.1 = 33660.9 b / d 

u = (1.2) (0.0114) = 0.0137 cp (Note 2) 

162.6 • q • u • B _ 162.6 ( 33660.9) ( 0.0137 ) (0.0109) 
kh = — • 

M 260 

kh = 3.144 md - f t 

h = 45 f t (Note 3) LmjAVAI^BLEC0PY 

k = 0.069 md 

1) C.s. Matthews - D.G. Russell eqn. 3.21a 
2) C.S. Matthews - D.G Russell Fig. G.3A&B 
3) h estimated from Log 
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STA. NO. 

I" I K LO OR 
Lf>c A r i on . C O N T R A C T NO. 

: ;oui ic:r: OR 
R F s i: i < v o i R _ T EST D A T 

GAS QUALITY TEST REPORT 
WELL. OR 

T A r i o u NAME ._JL_Ln.£L£ 

COMPOUND 

COMPONENTS 

N ITROGEN 

CARBON D I O X I D E 

H E L I U M 

OXYGEN 

HYDROGEN SULFIDE 

V/ATER VAPOR 

COMPONENT 

S P E C I F I C G R A V I T Y 

.9672 

1.5195 

.1382 

1.1048 

1.1766 

.6220 

I - lYDR0CARBON D I L U E N T S 

M E T H A N E 

E T H A N E 

P R O P A N E 

ISO-BUTANE 

M- BUT AN E 

I S O - P E N T A N E 

N- P ENT AN E 

HE XAN ES 

H E P T A N E S 

.5539 

1.0382 

1.5225 

2.0060 

2.0068 

2.4910 

2.4910 

2.9753 

3.7018 

COMPONENT 

MOLE FRACTION 

. ono 
• O 7 <? O 

• oo 

„x.^.iwt.^i-i.i,.i.a^.L-LjLxa.i-j~t.JL.L.i..-..: x.\ 

•• L I Q U E F I A B L E 

; HYDROCARBONS 

, • * 1 1 ' » • 1 ' r • - * L * ' ,• * i 

COMPONENT 

G. P. M. 

t . I V J i n i . . i , u , . m 

MOLE 

F R A C T I O N 

i 

G. P. M. j 

C O N T E N T I 

j 
P R O P A N E 2 7 . 5 M ( 

• -i 
ISO-BUTANE 32.698 s 
N - B U T A N E 31.510 1 

1 
L P G 

1 
i 

I S O - P E N T A N E 36.582 
i 

r 
i 

N - P E N T A N E 36.213 t 

i 
HEXANES -11.111 

: H E P T A N E S >• -16.1 26 
1 
I 
i 

: N A T U R A L GASOLINE j 
• T O T A L L I Q U E F I A B L E GPM - | 

j 

ovio 

C O M P O S I T I O N 

M I X T U R E S P E C I F I C G R A V I T Y : 

C a l c u l a t e d I ' ro in A n a l y s i s 

De ter m i n o d by Xts z t I n s t r u m e n t 

i n s t r u m e n t M a k e or T y p e ^r-, 

M I X T U R E H E A T I N G V A L U E : 

( J W c f n t 1 4 . 7 3 J ^ s i a , 60 ' F , 5aK_) 

C a l c u l a t e d F r o m A n a l y s i s 

De ter mi n e d by Ca I or i m o t e r 

C a I o r i me t er V e r i f i e d ( 

1 . 0 0 0 0 

. hh } 

W A T E R V A P O R C O N T E N T : 

G a s M i x t u r e S t a t i c P r e s s u r e P S L 

H y d r o c a r b o n O e w P o i n t ° F 

Wate r V a p o r D e w P o i n t ° F 

L b s Woto r V a p o r pe r M M C F . 

C o n v e r s i o n C o n s t a n t 

Wate r V a p o r M o l e F r a c t i o n 

M o i s t u r e r e c o r d e r r e a d i n g 

M a k e or t y p o 

X 0 . 0 0 0 0 2 1 

S U L F U R C O N T E N T : 

H j S - H y d r o g e n S u l f i d e , G r . / l O O c f 

R S H — M e r c a p t a n r . 

RSR - S u l f i d e s 

RSSR - R e s i d u a l s 

T o t a l S u l f u r , G r . / l O O c f 

H.S G r o i n s to f r a c t i o n c o n v e r s i o n 

H,S M o l u F r a c t i o n 

no 
01_ 

X 0.0000157 

-) C r i t i c a l P r e s s u r e C r i t i c a l T e m p e r a t u r e 

376,5" 
R E M A R K S . 

MEASUREMENT-^ 

AREA t m t O ^ 

GAS 

. A N A L Y S T Q 
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i F L U I D S A 
1 • 

M P L E D A T A 
D a t e 

T i c k e t 
1 1 - 1 4 - 7 8 N u m b e r 5204 51 

j Somp le r Pressure .P.S I.G. at Su r face K i n d H a l l i b u r t o n 

! Recove ry : C u . Ft. Gcs .107 ot Job OPEN HOLE District ARTESIA 
i cc. O i l 

1 cc. W a t e r "I ester RICHARD PEPPERS witness J . JONAS 
1 cc. M u d 500 D r i l l i n g 

C o n t r a c t o r 1 T o t . L i q u i d cc. 

D r i l l i n g 
C o n t r a c t o r LAND IS DRILLING # 4 DR 

! G r o v i t y • API ( E Q U I P M E N T a H O L E D A T A 

; Gas/Oil Rotio c u . f t . / b b l . F o r m a t i o n T e s t e d L O W e r C i S C O 

j RESIST IVITY CHLORIDE 
CONTENT 

E l e v a t i o n 3651 1 

Ft. 
i 

1 

CHLORIDE 
CONTENT 

Net P r o d u c t ve I n t e r v a l 2 0 Ft. 

i Recovery W a t e r @ •F. p p m A l i D e p t h s M e a s u r e d F r o m K e l B U S h i n q 

i Recovery M u d @ "F. p p m T o t o i D e p t h 6856' Ft. 

i Recovery M u d F i l t r a t e @ "F. _ p p m M a i n H o l e / C o s i n g Size 7 7 / 8 

\ M u d Pit Samp le @ °F. p p m D r i l l Co l l a r Length 3 5 2 ' |.D. 1.25" 
j M u d Pit S a m p l e F i l t r a t e @ °F. p p m D r i l l Pipe L e n g t h 6 1 5 6 ' I.D. 3.826" 
1 Packe r Dep th (s ) 6 5 3 8 - 6 5 4 4 ' Ft . Packe r Dep th (s ) 6 5 3 8 - 6 5 4 4 ' Ft . 
j M u d W e i g h t 8.6 vis 9 Q St'C. D e p t h Tes te r Volve 6518 ' Ft. 

CO 
CO 
I 

r o 

m 

AMOUNT 

C u s h i o n 
D e p t h Bock 

Ft. Pres. V a l v e 
Su r face 
C h o k e 5/8" 

B o t t o m 
Choke 71^" 

Recove red 442 Feet of d r i l l i n g mud 

Recove red Feet of 

Recove red Feet of 

R e c o v e r e d Feet of 

R e c o v e r e d Feet of 

R e m a r k s SEE PRODUCTION TEST DATA SHEET 

uouge No. i r n 

6852 F t 

H o u r C l o c k 

TEMPERATURE 

! Est. 

G o u g e N o . 

Depth: 

TTT4 
6522 F t 

"74" H o u r C l o c k 

B l a n k e d O f f No 

Depth: 

B l a n k e d O f f Yes" 

G a u g e N o . 

Denthj Ft. 

H o u r C l o c k 

B l a n k e d O f f 

TIME 

T o o l 

O p e n e d 

A . M . 

0800 p.M. -< 

Actual 122 *F. Pressures Pressures Pressures 

O p e n e d 

Bypass 1300 
A . M . 

P . M . 

Field 

I n i t i o ! H y d r o s t a t i c 2993 
Off ice Field 

2964 1153 

Off ice Field Off t< 

3106 

Reported 

Minutes 

Computed 

Minutes 

F low 
I n i t i o l 

F ina l 

C losed i 

125 226 
178 178 

23JL 
285 

416 

2297 
2XL 

2477 
30 31 
90 89 

Flow 
I n i t i o l 178 395 
F ina l 125 

2&L 
116 

Closed in 2265 '.265 

Flow 
I n i t i a l 

F ina l 

C losed 

_2.3.L_ 
.2406. 

2&L. 60 60 
120 120 

Fino l H y d r o s t a t i c 2975 3135 J 2 1 O 

F O R M A T I O N T E S T DATA I T T L C ' l i lOIS^U DM B / ) 6 VP V I 
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Cosing perfs._ 

gravity 

>,?eC. g r n v i f y 

INDICATE TYPE 

_Bottom choke. 

_Oii gravity. ._ 

.Chlorides 

AND SIZE OF GAS MEASURING DEVICE USED. 

Surf. temp. 

__GOR 

..ppm Res 

•F Ticket No.. 
520451 

Date 

! irne a.m. 

p.m. 

Choke 

Size 

Surface 
Pressure 

psi 

Gos 
Role 
MCF 

Liquid 
Rate 
BPD 

Remarks 

1/8" 

18 

Opened tool with a good blow 

Good blow, no gas 

28 

49 

60 

70 Closed tool 

5/8" 

Gas to surface 

Opened tool, gas f1 are 

15 299 

10 249 Gas ciep 1 eating 

209 

209 

Gas Stabi l ized 

209 
4fc 

209 

209 

209 

209 

199 

189 

Gas depleating 

189 Closed tool 

Pulled tool loose 

.1-1 — P W I M T I : D I N U . K . P R O D I I f T i O M T P P . T D A T A 
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Supplement t o E x h i b i t 12 
Page 2 - 7 

C i t i e s JG State #1 

DST 6544-6865 

Log footage c o n t r i b u t i n g t o hei g h t h: 

I n t e r v a l Feet 

6561-6583 22 

6588-6593 5 

6599-6601 2 

6609-6615 6 

6616-6618 2 

6620-6625 5 

6636-6639 3 

45 f t . 

BEST 
Copy 



Supplement to Exhibit 12 
Page 2 - 8 

Cities JG State #1 

DST 6544-6865 

Time to Reach Pseudosteady State 

A) Average Porosity = 0.025 

Int e r v a l 

6561-6583 
6588-6593 
6599-6601 
6609-6615 
6616-6618 
6620-6625 
6636-6639 

B) Total Compressibility = S C 
g g 

(Note 1) 

C) Time t = 

t = 

t = 

t = 

C = (0.7) (0.00090) = 0.00063 psi" 

11360uC r 
t e 

k 

1136 (0.025) (0.0137) (0.00063) (2106)' 
0.069 

15,800 hr 

1.8 yr 

Porosity 

0.026 
0.028 
0.021 
0.035 
0.026 
0.020 
0.010 

(Note 2) 

1) Porosity averaged over 45 f t of pay 
2) CS. Matthews - D.G. Russell Fig. G7.A 





Supplement to E x h i b i t 12 
Page 3 - .1 

WELL NAME: C i t i e s JH.State #1 

LOCATION: 36-21S-21E 

DST INTERVAL: 5900-6100 

P* = 2175 p s i slope (M) = 2243 p s i / c y c l e 

Tc = 386 °R pc = 688 psi. 

T 99 -f- 460° = 559°R Pwf = 321 p s i 

p* + P w f 2 1 7 5 +321 1 0 / Q . . Pavg = = = 1248 p s i (Note 1) 

Tr = — = 559 = 1.45 
Tc L 386 

P r = Payj. = 1248 = 1.87 
P c 668 

2 = 0.81 Tsc = 520°R Psc = 13.3 psi 

T PSC p l r c n 13.3 

Bg = z . — • = 0.81 • —5 5 9 = 0.0093 
I b C , d V q ^ ° 1248 (Note 1) 

q 54 Mcfd ' 178.1 • = 9617 b/d 

u = (1 .26) (0.0107) = 0.0135 cp ( N o t e 2) 

k h = ^ L ; : ••• = ^ A ^ . 6 J J _ . A _ _ L _ L _ O . J I L 3 . 5 _ >,..( 0.0093) 
M 2243 

kh = 0.0875 md • Et 

h = 18 f t (Note 3) 

k = ° 005'"d ^^"BLECOPV 

1) CS. Matthews - D.G. Russell eqn. 3.21a 
2) CS. Matthews - D.G. Russell Fig. G.3A&B 
3) h estimated from log 
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Supplement to Exhibit ! 

EL PASO NATURAL, GAS.. COMPANY Page 3 - 3 / 
C H RQ M A TO G R A PH I" C GAS ANALYSIS REPORT 

m 
MEIER STA 580J9 

MNAL DATE 07 12 19 METER STATION MAME DPf.R •'' 9B<U 
CITIES JH" STATES » I 1 

• 
^ M E k E RA.I£ E.EE..„aAIfc US£.MO&• .„S.CA.LE_tt2.S_SAAIHS LUCATI^i 

Ui1 

•Mi'' 

IX-

0 0 07 10 79 07 2"? 79 06 

C./0 v'2 

N2 

METHANE 

ET HANE 

PROPANE 

ISO-BUTANE 

NORM-BUTANE 

ISO-PENTANE 

NO RM—P E NT AN E 

NORMAL 

00 .48 

0 0 . 0 0 * 

0 i o 2 6 

83 c.21 

OS. 

.03.59 

00.4-1 

00 D 3 6 

OOOO* 1 J 

GPM 

0*000 

0*000 

0*000 

! f 

OoOOO 

ZoZOS 

..Os.91,8 

~0.209~ 

0«384 

0*150 

O.l/iM) 

4 

1 

HEXANE PLUS 

"TOTALS' 

SPECIFIC GRAVITY 

00 .58 

Tooloo' 

MIXTURE HEATING VALUE 
(BTU/CF 3 PSI A, 60 DEGREES , DRY I 
RATIO OF SPECIFIC HEATS 

0 « 69 is 

1204 

1 m'Z'65 

0*253 

* NO TEST. SECURED FOR DETERMINATION! H2S CONTENT. 
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F L U I D S A M P L E D A T A 
Date 4-7-78 

Ticket 
Number • 253346 

Sampler Pressure 3 0 0 P.S.I.G. ot Sur face Kind 1 H r - i l l i h u r t n n 

Recovery: Cu. Ff. Gas . 9 3 5 of Job OPEN HOLE District ARTESIA 
cc. Oil PITTMAN 
cc. Water Tester DAVIS Witness WILLIS 
cc. M u d 

Contractor CAP I T A N R I G # 2 

° 

Tot. Liquid cc. Contractor CAP I T A N R I G # 2 DR 
Gravity ° API C °F. E Q U I P M E N T & H O L E D A T A 

Gas/Oil Ratio cu. f t . / bb l . Formation Tested C l S C O 

RES STIViTY CHLORIDE 
CONTENT 

Elevation 4 6 1 5 ' 6L Ft. CHLORIDE 
CONTENT 

Net Productive Interval 1 6 ' ' Ft. 
Recovery Water @ "F. ppm Al l Depths Measured From K e l l y D f . i V e B ushingUJ) 
Recovery Mud @ "F. ppm Total Depth 6 1 0 0 ' Ft. 
Recovery Mud Filtrate @ °F. ppm Ma in Hole/Casing Size 7 7 / 8 

Mud Pit Sample @ *F. 28,000 ppm Dril l Collar Length 5 9 3 ' . I.D. 2.25" 
Mud Pit Sample Filtrate @ °F. ppm Dril l Pipe Length 5 3 0 0 ' I.D. 3.340" 

Packer Depth(s) 5 8 9 4 ' -" 5 W Ft. Packer Depth(s) 5 8 9 4 ' -" 5 W Ft. 
Mud Weight 8 .6 vis 28 sec Depth Tester Valve 5 8 7 7 ' Ft 

n 5 

CO 

r o 

t 

ro 

TYPE AMOUNT 

C u s h i o n 
D e p t h B o c k 

F t . Pres. V a l v e 
S u r f a c e B o t t o m 
C h o k e 1 " A d j . C h o k e : . 7 5 " 

Recovered 810' Feet of gas cut. d r i l l ing f l u i d 

Recovered Feet of 

Recovered Feet of 

Recovered Feet of 

Recovered Feet of 

Remarks SEE PRODUCTION TEST DATA SHEET V 

Is. 

o 
o 
3> 

rn™ 
o ' . 

TEMPERATURE 
G a u g e N o . H 1 4 

Depth: .5879' 
G a u g e N o . 1 H 3 

Depth: 6 0 9 7 

G a u g e N o . 

Depth: Ft. 
TIME 

Est. 
99 

2 4 H o u r C l o c k 2 4 H o u r C l o c k H o u r C l o c k 

B l a n k e d O f f NO B l a n k e d O f f Y e S B l a n k e d O f f 

Tool A.M. 
Opened 1700 P.M. 

A c t u a l Pressures Pressures Pressures 

O p e n e d A . M . 

Bypass 2300 P:M. 
Field 

I n i t i a l H y d r o s t a t i c 

Off ice Field 

2M5L ?745 

Off ice Field 

2745 

Off ice 
Reported 

Minutes 

Computed 

M l n u t e j 

3? Flow I n i t i a l 

F i n a l 
64 122.. 91 

W 0 ~ 
_Z9A 350 390 30 IT 

C l o s e d in 1474 1573_ 1577 90 90 
•OT) r , I n i t i a l 
g o F low 
" F i n a l 

T48 
T O T 

_255_ 262 257 

7B7F 
321 350 353 "60 

"T79" Closed in _18§L 1922 1929 180 
2 Flow 

I n i t i a l 

F i n a l 

" C l o s e d in x " 
F i n a l H y d r o s t a t i c 2606 TTor 

F O R M 1 0 1 . » J — i ' I ' H I N T R D I N U . S . A . FORMATION TEST DATA 
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Casing perfs.-

Gas g rav i t y— 

Spec. grovity_ 

-Bot tom choke-

-Oi l gravity 

-Chlorides 

.75" 
_Surf. temp_ 

_GOR 
•F Ticket No.. 

253346' 

2m Res (£ 
x 60 PSI Gauge INDICATE TYPE AND SIZE OF GAS MEASURING DEVICE USED_ 

Date 

Time a.m. 

p.m. 

Choke 
Size 

Surface 
Pressure 

psi 

Gas 
Rate 
MCF 

Liquid 
Rate 
BPD 

- j 

Remarks ; 

1700 

. -• — •— : —" 
• • 

Opened tool wi th a weak blow 

1708 

i 

• • ! 
r a i r blow ! 

1715 Good blow . ." i 

1720 Good blow \ 

1730 
... • . 

Closed tool wi th a good blow ' 

1900 Opened tool wi th a strong blow ; ; i 

1905 1/4" 27 Put on choke I 

1911 » 52 • Gas to surface in 11 minutes 

1915 58 

1917 59 
...... 

Peaked and dropping : / 

1930 40 PSI dropping . 

1940 30 II 
" ? 

1950 25 
• I 

... • \ 2000 23 5 *-/ 
! 

Closed tool j 

2300 Pulled tool loose - " ' : i 
. • , • i 

. ' "•.!", i " - ' •! —— • ' " 1 

| 
~ " -— 1 " 1" J 

J 

' "'• '• 1 
j 
i 

POHM 1 9 3 . f i t — P I H N T H ! ) I N U . f t . A . PRODUCTION TEST DATA , f i t IM '/tviitm 
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Cities JH State #1 

DST 5900-6100 

Contributions to log height h: 

In t e r v a l 

5936-5938 

5952-5960 

6034-6042 

Feet 

2 

8 

8 

18 f t . 
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Cities JH State //l 

DST 5900-6100 

Time to Reach Pseudosteady State 

A) Average Porosity = 0.033 (Note 1) 

In t e r v a l Porosity 

5936-5938 0.014 
5952-5960 0.024 
6034-6042 0.046 

B) Total Compressibility = S C 
g g 

C = (0.7) (0.00093) = 0.00065 Dsi" 1 (Note 2) 

C) Time t = 1.1360uC r 2 

t e 

t = 1136 (0.033) (0.0135) (0.00065) (2106) 2 

0.005. 

t = 292,000 hr 

t = 33.3 yr 

1) Porosity averaged over 18 f t of pay 
2) CS. Matthews - D.G. Russell Fig. G7.A 
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WELL NAME: C i t y of A r t e s i a EQ #1 

LOCATION: 24-17S-25E 

DST INTERVAL: 6435-6650 

P* 

Tc 

T 

Pavg = 

2331 p s i - s lope (M) = 151 p s i / c y c l e 

377 °R Pc = 657 p s i 

115 + 460° = 575 °R Pwf = 175 p s i 

P* + Pwf 2 331 + 175 1253 p s i (Note 1) 

Tr 

Pr 

Bg 

Tc 

Pavg 
Pc 

0.84 

= Z 
T 

Tsc 

83 

575 
377 

1253 
675 

Psc 

1.53 

1.86 

Tsc = 520°R 

Pavg 
0.84 „5_25_ 

520 

Mcfd 178.1 = 14782 

Psc = 13.3 p s i 

13. 3 

1253 

b/d 

0.0099 
(Note 1) 

kh 

kh 

h 

k 

(1.22) (0.0111) = 0.0135 cp (Note 2) 

162.6 • q • u • B = 162.6 ( 14782 ) ( 0.0135 

M 

2.127 md • f t 

32 f t (Note 3) 

0.066md (Note 4) 

151 

4\A 

1) C. S. Matthews - D.G. Russell eqn 3.21a 
2) C. S. Matthews - D.G. Russell F i g . G.3A&B 
3) h estimated from l o g 
4) Also k = 0.066 md f o r q = 116 Mcfd and h = 45 f t . 

) (0.0099 ) 





C d M I ' A I I Y M I.1.1 

I ) I: L D 0 1 ! 
L O C A T I O N . 

Supp l e m e r ^ ^ o ' E x h i b i t 12 

:;ounci" on 
l( [• .', ILK V O I D . 

Page 4 - 3 

c o n r R A C T UO. 3(6 I 

CAS QUALITY TEST REPORT 
I.". L L. o r< 

. T A T I O N I! AMI'. Oax 0£ Allie-iA 
T E S T D A T 

4 
TT r-.-^.'T-rr: 

COMPOUND 

COMPONENTS 

Ni"! ROGEN 

CARBON DIOXIDE 

Hi: I.IUM 

O X Y G E N 

HYDROGEN SULFIDE 

WATER V A P O R 

COMPONENT 

SPt'.CH-'IC G R A V I T Y 

.9672 

1.5195 

.1382 

1.1040 

1.1766 

.6220 

H Y D R O C A R B O N D I L U E N T S 

COMPO MI-NT 

M O L i : FRACTION 

~O0'6r: 

U Q U E E I A O L E 

H YOROC ARPOi r . 

PROP AN i: 

I SO-BUTANE 

N-BUT AN E 

C O M P O N E N T 

G. P. M. 

27.514 

32.698 

31.510 

MOLE 

F R A C T I O N 

_lGOO L P G 

(.O Z..O°\ 

ISO-PENTANE 36.582 

N-P ENT AN E 36.213 

HEXANES 41.1 i 1 

HEPTANES + 46.126 

G. P . M . 

C O N T E N T 

PL' THANE 

E lHANE 

PROPANE 

ISO-BUTANE 

N-BUTANE 

•SO-PENTANE 

M- P ENTAN E 

HEXANES 

HEPTANES -I-

.5539 

1.0382 

1.5225 

...QMt_. 
N A T U R A L G A S O L I N E 

T O T A L L I Q U E E I A B L E GPM 

2.0000 0 O :J G 
2.0068 

2.4910 GO 

2.4910 -C O 1 £ 
2.9753 0O.:\ O 
3.7010 CO I ° L 

WATER vA f lPJL c19_ N T t l NL : 

Go:; Mix ture Static Pressure P S I . 

Hydrocarbon Dew Point ° F 

Water Vapor Dew Point ° P 

[Ayr. Wafer Vapor per MMCF 

Con vt: rs ion Constant 

V/oter Vapor Mole Fraction 

X 0 . 0 0 0 0 2 ! 

.'. COMPOSITION 1 . 0 0 0 0 

M o! ^ t u i u i c t o i d c r r e o d i 

Moke or type '-/<.> T3i O- i,2 
M I X T U R E S P E C I F I C G R A V I T Y : 

Ca lcu la ted From Ano l ys i s 

Determined by Test Instrument 

ln: . t tument Moke or Type 

i)b._ 

MIXTURE! HEATING VALUE: 

(Ctu/cf at 14.73 Psia, 60°F, Sat.) 

Ca l cu l a ted From A n a l y s i s 

De lermincd by Calor imeter 

Cat or I met 

SULEP; : ; .CO NT EN I 

H ; S — Hydrocjc 

R SH — Mer c o plan s ' ' 

RSR - Sul f ides 

RS5R - Rer.icfi.als 

Tota l Su l lu t , Gr . / lOO cf 

H 3 S Groins to f rac t ion c on vol s ion 

H,S Mole Fraction 

n Su l f ide , G r . / lOO cf 

ri, ' 

X 0.0000157 

ca oy Lcnot muMor / 

or Verified u M l l R ^ Q 

(OA 
C r i t i c a l P er. sure _(?___L_=L_._ Cr i I ica l T t m p o i o t u r c ! 3 

R E M A R K S . 

M E A S U R E M E N T GAS 

A N A L Y S T 

,'7 
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F L U I D S A M P L E D A T A 
Do.e 8-31-75 

Ticket 
Number 788048 

_ 
impicr Pressure 

200 .P.S.I.G. o l SIN face Kind Hal l ibur ton 
ARTESIA Lccovery: Cu. Ft. Gas .65 of Job OPEN HOLE District ARTESIA 

cc. Oil 

cc. Water '«ler GUI LEY Witness MAHF00D 
cc. M u d Dr i l l ing 

Contractor ARD D R I L L ] Tot. L iqu id cc. 

Dr i l l ing 
Contractor ARD D R I L L ] NG COMPANY NM S 

Gravity ° API fj °F. E Q U 1 l J M F. N T & H O L E D A T A 

Gas/Oil Ratio cu. ft. 'bbl . Formation Tested Ci sco 
RESISTIVITY CHLORIOI: 

CONTENT 
Elevation 3465' K.B. Ft. 

; 
CHLORIOI: 
CONTENT 

Net Productive Interval - Ft. 

| Recovery Water @ °F. ppm Al l Depths Measured From Kel ly Bushing - 15' 
I 
! Recovery M u d @ °F. ppm Total Depth 6650' Ff. 

Recovery M u d Filtrate @ °F. ppm Ma in Idole/Casing Size 7 7/8" 
Mud Pit Sample @ °F. ppm Dri l l Collar Length 948' ID. - 2.25" 
.L'.ud Pit Sample Fil trate @ °F. ppm Dri l l Pipe Length 5637' ED. 3.826" 

i Packer Depih(s) 6429' - 6435' Ft. 
j Mud Weigh t R.fi v i 5 36 cp Depth Tester Valve 6406' Ft. 

n 0 

H r 

o 5 

ro 
-p . 

i 

cn 

TYPE AMOUNT 

C u s h i o n N O N E 

D e p t h B a c k 
F t . Pres. V a l v e 

S u r f a c e B o t t o m 

NONE Choke 1" ADJ. Choke .75" 

I 
• ' .ecovered 

Recovered 

420' Feet of d r i l l i n g f 1 u i d_ - gas cut 

Feet of 

i-U.'COvered Feet of 

.Recovered Feet of 

Recovered Feet o f 

Remarks j 0 0 ] opened for a 22 minute f i r s t f low. Had gas to the surface in 18 min-

>3! 

Si 

o 
o 

3> 
•X) 

• tes. Maximum pressure was 24// on V' choke. Closed tool for a 79 minute f i r s t close 

in pressure. Tool reopened fo r a ^minute_second flow with a maximum pressure of 

55// on y choke, Took a 239 min ute _sec o nd closed in pressure. SEE PRODUCTION TEST 

DATA SMFFT 

TEMPERATURE 
Gauge No. 5 1 2 

"eP'h- .. M I L 

G o u g e N o . 

DcDlh: 

113 
6646 1 

G o u a e N o . 

Denth: Ft. 
TIME 

CT 
CT 1 2 H o u r C l o c k 12 

•F. Blanked Off NO Blanked Off 

H o u r C l o c k 

YES 
Hour Clock 

B l o n k c d O f f 

Tool 

Opened 820 
A.M. 

P.M. 

Actuol 1 1 5F. Pressures Pressures Pressures 

O p e n e d 

Byposs 3 0 0 

A.M. 

P.M. 

r . i t i o l H y d r o s t a t i c 

Field 

'2980 

Flow -
Initial 171 
Finol 131 

•Closed 2240 
Flow 

I n i t i a l 

F i n a l 
J3JL 
158 

Closed in 2266 
Flow 

Initial 

Finol 

Closed 

i n a l H y d r o s t a t i c 2980 

Of f ice 

~3TJ0T 
Field 

188 
136 
2279 
217 

J75_ 
2116" 

.984 

Off ice 

--3TT0-

215" 

Field 

3'2'9"" 
- 2 W -

2397' 

3'0~0f> 

Of f ice 
Reported 

Minu te r 

"20-
~80~ 

'60 
"240-

Computed 

Minutes 

22T 
~79~ 

239- m 
x 

o 
o 

, J. M l U N I U — P H I N T E D l f i FORMATION TEST DATA •A. 
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Casing perfs._ 

Gas gravity. 

Spec, grav i ty -

_ Bottom choke 

-Oi l gravi ty 

..Chlorides 

Surf. temp.. 

_GOR 

'F Ticket No 788048 

_ppm Rcs._ _*F 

INDICATE TYPE A N D SIZE OF GAS MEASURING DEVICE USED-

^ e 8-31-75 
Time a.m. 

p.m. 

Choke 
Size 

Surface 
Pressure 

psi 

Gas 
Rate 
M,CF 

L iqu id 
Rate 
BPD 

Remarks 

820 

3/16" 

-— - ' Opened tool wi th a f a i r bu i ld inq blow. ! 

824 3/16" 6 

-— - ' 

Opened choke to 3/16" 

830 17 

-— 

Opened choke to a V 

835 V 21 
-

838 u 23 Gas to the surface. 

840 I I 24 Closed tool 

1000 I I 

Opened on V choke. 
j 

1010 II 65 115.83 

1020 II 60 

! 1030 II 48 ^ 

45 

- - — 
i 

! 1040 II 

48 ^ 

45 

- - — 

r ~ ' 
j 1050 

II 44 
j 

1100 I I 43 S3 Closed t o o l . 

0300 

I I 

• Pulled too l s . • • 
-

• 
-

— — 

• — —- - -• • — —- - -

i » M I B i f . M l — f t M U t l ' . U I PRODUCTION T E S T DATA 
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C i t y of A r t e s i a EQ #1 

DST 6435-6650 

Co n t r i b u t i o n s t o log heig h t h: 

I n t e r v a l Feet 

6492-6494 2 

6496-6500 4 

6530-65.41 11 

6554-6.560 6 

6568-6571 3 

6595-6601 6 

32 f t . 
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City of Artesia EQ #1 

DST 6435-6650 

Time to Reach Pseudosteady State 

A) Average Porosity = 0.034 (Note 1) 

Int e r v a l 

6492-6494 
6496-6500 
6530-6541 
6554-6560 
6568-6571 
6595-6601 

Porosity 

0.032 
0.010 
0.047 
0.021 
0.017 
0.048 

B) Total Compressibility = S C 
8 g 

Ct = 0.7 (0.00090) = 0.00063 psi (Note 2) 

C) Time t 11360uC r 
t e 

t = 1136 (0.034) (0.0135) (0.00063) (2106)' 
0.066 

t = 22,100 hr 

t = 2.5 yr 

1) Porosity averaged over 32 f t of pay 
2) CS. Matthews - D.G. Russell Fig. G7.A 
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WELL NAME: 

LOCATION: 

DST INTERVAL: 

Federal BZ #12 

21-17S-25E 

6380-6600 

p* = 2322 p s i s lope (M) = 242 p s i / c y c l e 

Tc = 380 °R Pc = 679 p s i 

T = 115 + 460° = 575 °R • Pwf = 60 p s i 

P a v g = pi+_p«f = ^ m i ^ ± A o . = 1 1 9 1 p s i ( N o t e !) 

Tr 

Pr 

kh 

575 = 1.51 
Tc 380 

P£vg = 1191 = 1.75 
Pc 679 

Z = 0.84 Tsc = 520°R Psc = 13.3 psi 

B q = z . -2- . - ^ £ _ = 0.84 • 5̂ 5 - l l l l = 0.010 
9 T s c P a v g 5 2 0 i i 9 i ( N o t e D 

q 29 Mcfd ' 178.1 = 5165 b/d 

u = (1.21) (0.0112) = 0.0136 cp (Note 2) 

162.6 • g • u • B = 162.6 ( 5 i 6 5 ) ( 0 . n i 3 f i ) ' ( n.010 ) 
M 242 

kh = 0.472 md • f t 

h = 30 f t (Note 3) 

k =0.016 md (Note 4) 

1) CS. Matthews - D.G. Russell eqn 3.21a 
2) CS. Matthews - D.G. Russell Fie G.3A&B 
3) h estimated from loc 
4) k = 0.005 fo r p* = 2722 and. M = 642 psi/cycle 
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GAS QUALITY TEST REPORT 
-,~7-f:-7-.; 'T ~.T:TT~; •;• 

COMPOUND 

. C O M P O N E N T S 

C O M P O N E N T 

S P E C I F I C G R A V I T Y 

COMPON CUT 

MOLL I N A C T I O N 

L? N I T R O G E N .9672 " '7o n " d : 
."•CARBON D I O X I D E 1.5195 •O'Mio \ 
- H E L I U M .1382 

. ' O X Y G E N 1.1048 • OGCv?' ; 
HYDROGEN SULFIDE 1.1766 

WATER VAPOR .6220 

H Y D R O C A R B 0 N D1LUCNTS : .OOOl > 

• M E T H A N E ' .5539 . &3<7J" 
E T H A N E 1.0382 ""'•074! 
P R O P A N E 1.5225 • 03 /<?' 
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N - B U T A N E 2.00GB 

; 0;y-i7. 
iSO-P E N T A N E 2..1910 . - oo (S\ _ _ 
H- P EN T A N E 2.4910 . oo (y~ 
H E X A N E S 2.9753 -.ooo 4 
H E P T A N E S + 3.7018 - OOo 3 

COMPOSIT ION • - 1 .0 0 0 0 

M I X T U R E S P E C I F I C G R A V I T Y : 

Co l cu lu t cd Fiom A n a 1 y i •;. 

L I Q U L I ' I API I. 

I I Y ( ) i ; o c A i ; n o n : 

P R O P A N E 

I SO-BUI AMI : 

N-BUT AM! : 

L PC 

C O M P O N E N T 

G. P. M. 

27.514 

32.698 

31.510 

MOLE 

F R A C T I O N 

ISO-P l:M i AN I': 

N-PENT AN II 

111: X A M L S 

i i p i ' " i A M I : S I 

36.502 

36.213 

4 1 . 1 1 ! 

46.1 26. 
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G. P . M . 

C O N T E N T 
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( D i u / c l ot 14.73 P.-.i(i, 6 0 ° F , Sot.) 

C a l c u l a t e d F r o m A n a l y s i : ' . 

D e t e r m i n e d by C a l o r i m e t e r 

C o l o r i m e t e r V e r i f i e d ( , 

I/O 

S U L F U R C O N T E N T ; 

I t ,5 - Hydro.,-,,, Su l f ide, Gr . / lOO r. I 

R S H - M o n r o , tou r , 

RSR - S u l f i d e - . 

R S S R ' - R , - : . i , ! o o L . 

I o i n l S u l f u r , G r . / l O O C. f 
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R E M A R K S . ^0 DtHY I AJ IT/Vccc-J) 

M E A S U R E M E N T GAS 
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F L U I D S A M P L C 0 A T A 

P.S.LG. at S u m Sampler Pressure_ 

Recovery: Cu. Pt. Gos 

cc. Oil 

cc. Water 

cc. M u d 

Tot. Liquid c 

Gravity 

Gas/Oil Ratio 

API @ "F. 

cu. I t . / bb l . 

RESIST IVITY cm.OR IDi". 
CO I'I T I N I 

Recovery Water 

Recovery M u d 

Recovery Mud Filtrate 

M u d Pit Sample 

M u d Pit Somple Filtrate 

M u d Weight 

"F. ppm 

@ ppm 

@ "F. ppm 

@ * °F. „U_5. (H)0.pp , n 

@ "F. p j ) rn 

cp 

D o t i . 9-28-75 
Ticket 
N umber Jimk. 

Kind 
0 ' . . ^ _ i ) I ! E H . IIOLE.JiE.SI_ 

Hal l ibur ton 
Distr ict A R T E S T A 

Test _R-_.P.I.TJ>!AIL Witness 

Dr i l l ing 
C o c ! l c i i i i_ARD_J2EILLi r :^ RI.G_#J2 IH_S. 

E Q U I P M E N T & H O L E D A T A 

Formal ion Tested 

Elevation 

Jl i i ica_ 
J572__C1JL,,_ Ft. 

8' Ft. Net Productive Interval 

A l l Depths Measured From K e l l y T ) H y n B u s h i n g ( ' 1 5 ' ' ) 

Total Depth 

t 

6600' .F t . 

Ma in Hole/Casing Site 7 7 / 8 " 

Dri l l Collar Length 6 5 9 ' 

Dri l l Pipe Length 

Packer Depth(s) 

J.D, 2,21!L 
5 700' .D. 3.826" 
6374' - 6380' 

Depth Tester Valve .6358' 
-Ft . 

-EL 

3 8 

TYPE AMOUNT 
Cushion 

Depth Back 
Ft. Pres. Valve 

Surface 
Choke 

Recovered H O 

Bottom 
Choke 7 5 " 

Recovered 

•: ' • ' / ][ d r i H i : ! ; ; . f l u i d , 

Feet of 

Recovered 

Recovered 

Recovered 

Remarks 

j : ee t of 

Feet of 

Feet of 

SEE _.PR OD] LQ'rjLQNJTES/l]_-P A.TA STrEEX__._ 

> 
n 
yi 

n 

TEMPERATURE 
Gauge Mo. 1 1 1 4 

Depth: 6 3 5 9 

Gouge No. H 1 3 

o . „ t h : 6 5 9 7 FT 

Gauge No. 

Depth: Ft. 
TIME 

yi 
z) 

3 
2 4 Hour Clock 2 4 Hour Clock Hour Clock 

Est. 115 °F. Blanked Off NO Planked Of f Y K S Blanked Of f 

Tool 

Opened Q 6 3 0 

A . M . 

P .M. 

Actua l °F. Pressures Pressures Pressures 

Opened 

Bypass 1 4 3 0 

A . M . 

P.M. 

Ini t ia l Pfydrostatic 

Flow 
Init iol 

Finol 

Closed in 

Flow 
Ini t ia l 

Final 

Closed 

Field 

"293jf~ 
53 "" 
53 _ 

~_ 71 
22 93 

Po Flow 
Ini t ia l 

Final 

Closed in 

Final Hydrostatic 2 936 

Office 

2950 
41 
4 3 

227 9_' 
48 

" ' 60 
227 9 

2920 

Fielil 

:^14._ 
12 3 
123 

24 00 
140" 
123 

2382" 

30.32 

Office 

T058~~ 

Field 

149 
142 

2377 
139 
151 

2373 

302 5 

Office Reported 

Minutes 

30 
90 

120 
240 

Computed 

Minute. 

29 
90 

121 
240 

3 

mi di- • !•• r n r ? M A T I O M r T C T D A T A 
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• — — • - M i l . • . I - — . • , - „ • . - , — ,..-•,•,- . , , . ~ — ~ " " ~ ™ * . „ • _ . - _ - — — , _ . , . • , . „ , • • • I. ,. —~* 

j 
( C o s i n g p e r f s P n f f n m r h n k e . 7 5 S u r f t e m p *F T i r k p r N'r> 7 7 3 8 4 4 

< Gas gravity Oil gravity „ - - GOR 

'< Spec gravity . Chlorides, . . . . . . . . ppm Res. - @ °F 

'• INDICATF TYPF AND SI7F OF HAS M F ASU i, I HG DEVICE USED 1 / 4 X oO' P S I g a u g e , 

\ 
j Date 9-28-75 

Time a.m. 

1 p.m. 

Choke 
Size 

Surface 
Pressure 

psi 

Gas 
Rate 
MCF 

Liquid 
Rate 
BPD 

i 
Remarks 

i 
j . . . 

1 
I 0630 

1 1/2 

Opened t o o l , f a i r b low. 
! 
! 0635 1 1/2 Cood M o w . 

; 0640 2 Good b low. 

' 0645 2 Strong blow. 
t 

' 0650 3 

! 0655 4 

; 0700 4 1/2 Clo.sed t o o l . 
i 
! 08.30 Opened t o o l w i t h a s t r o n g b low. 

i 
1/4 13 1/2 Pressure c l imbed , put on choke. 

| 0841 I I 13 Gas to sur face i n 11 minutes 

j 0845 12 i n t o f i n a l f l o w p e r i o d , " 

! 0900 I I 8 Decreased, 
i 
t 

i 0915 6 3/4 

! 0930 rt 5 Decreased. 

. 0945 

t i 

4 3/4 

1 1000 t i 4 3/4 

. 1015 4 3/4 
i ~—~™~~~ 
i 

: 1030 i t 4 3/4 2 9.000 Closed t o o l . 

i 1430 By-passed t o o l . 

1 

1 

I 
r 

j 

I . 
I 

t 

OHM i . j . m — rn nit mi :i ».*. [ 3 V~^> ( ~ \ f ~ I I I ' ' t T F - 7 C ^ T " f~> A ~T~ A - T-I'LU'I K i l l UM l A i f \ 
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Federal BZ #12 

DST 6380-6600 

Contributions to log height h: 

In t e r v a l Feet 

6380-6382 2 

6387-6396 9 

6401-6404 3 

6471-6472 1 

6476-6479 3 

6487-6488 1 

6490-6492 2 

6501-6503 2 

6504-6510 6 

6520-6521 1_ 

30 f t 



Federal BZ #12 

DST 6380-6600 

Time to Reach Pseudo-steady State 

A) Average Porosity = 0.018 

Int e r v a l 

6380-6382 
6387-6396 
6401-6404 
6471-6472 
6476-6479 
6487-6488 
6490-6492 
6501-6503 
6504-6510 
6520-6521 

B) Total Compressibility = S C 

C = 0.7 (0.00099) = 0.00069 psi 

Supplement to Exhibit 
Page 5 - 8 

(Note 1) 

Porosity 

0.010 
0.024 
0.009 
0.019 
0.011 
0.012 
0.014 
0.022 
0.021 
0.010 

(Note 2) 
t 

C) Time t = 11360uC.r 
2 

t "e 
k 

t = 1136 (0.018) (0.0136) (0.00069) (2106) 2 

0.016 

t = 53,200 hr 

t = 6.1 yr 

1) Porosity averaged over 30 f t of pay 
2) CS. Matthews - D.G. Russell Fig. G7.A 
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WELL NAME: G r i f f i n JJ Com #1 

LOCATION: 4-18S-25E 

DST INTERVAL: 6560-6643 

P* 

To 

T 

Pavg 

2495 p s i - s lope (M) = 3545 p s i / c y c l e 

377 °R Pc = 670 p s i 

121 + 460° = 581 °R Pwf = 120 P s i 

P* + Pwf 2495 + 120 
1307.5 p s i (Note 1) 

Tr 
To 

581 = 1.54 
377° 

Pr 
Pavg 
Pc 

1307.5 
670 

1. 95 

Bg 

0.84 

T 
Tsc 

27 

Tsc = 520°R 

Psc 
Pavg 

Mcfd 

= 0.84 _5JrlL. 
520 

178.1 = 4,809 

Psc = 13.3 p s i 

13. 3 

1307.5 
- = 0.010 
(Note 1) 

b/d 

kh 

kh 

h 

k 

3545 

1.23 x 0.0112 = 0.014 cp (Note 2) 

162.6 • q • u • B = 162.6 ( 4809 ) ( 0.014 
M 

0.031 md • f t 

20 f t (Note 3) 

0.002 md (Note 4) 

( 0.010) 

1) CS. Matthews - D.G. Russell eqn 3.21a 
2) CS. Matthews - D.G. Russell Fig G.3A&B 
3) h estimated from l o g 
4) k = 0.009 md f o r q = 190 Mcfd and h = 24 f t . 





COMPANY :iK L L K R 

'.v F It" L D OK 
LOC A TION I 

.v SOU RC f. OK 
REsc f i V O I R _ 

—Sjiuoler 

.Yd IS: L J L ^ T L ^ A X-STA. NO. 

2 Page 6 - 3 

G A S Q U A L I T Y T E S T R E P O R T 
W E L L o n 

X; S T A T I O N N A M E . 

• C O N T R A C T N O . 
3 6 ^ 

T E S T D A T 

-X L A B . 

Ol ,13, 7f 

4 
' ' ' • H * ' ' * * 

L I Q U E F I A B L E 

H Y D R O C A R B O N S 

C O M P O N E N T 

G . P . M . 

« • . - . . . < . T f f A J • t ' T ' i 

' MOLE 

F R A C T I O N 

G. P. M. 

C O N T E N T 

P R O P A N E ' 27.514 

. • ISO-BUTANE 32.698 

N - B U T A N E 31.510 

COMPOUND 

C O M P O N E N T S 

N I T R O G E N 

C A R B O N D I O X I D E 

H E L I U M 

" O X Y G E N 

HYDROGEN SULFIDE 

V/ATER V A P O R 

C O M P O N E N T 

S P E C I F I C G R A V I T Y 

C O M P O N E N T 

MOLE FFiACTION 

.9672 

1.5195 

.1382 

1.1048 

1.1766 

.6220 

H Y D R O C A R B O N D I L U E N T S 

METHANE 

E T H A N E 

P R O P A N E 

I S O - B U T A N E 

N - B U T A N E 

I S O - P E N T A N E 

N - P E N T A N E 

H E X A N E S 

H E P T A N E S + 

.5539 

1.0382 

1-5225 

2.0068 

2.0068 

2.4910 

2.4910 

2.9753 

3.7018 

. OOCZ L P G 

I S O - P E N T A N E 

N - P E N T A N E 

.60X1 H E X A N E S 

H E P T A N E S »• 

36.582 

36.213 

41.111 

46.1 26 

• <%6o 

• O 303 

N A T U R A L G A S O L I N E 

; COO 40 
• 00 & 3 

.••.O.Q.M.T.... 
• 0O(O 

COMPOSIT ION 

M I X T U R E S P E C I F I C G R A V I T Y : 

Ca lcu la ted From A n a l y s i s 

Determined by Test In s I rutnej^T/ 

Inst rument Molcfi or Type 

1 . 0 0 0 0 

.(of) 

T O T A L L I Q U E F I A B L E' GPM 

WATER V A P O R C O N T E N T : 

Gar. M ix tu re Static Pressure P S I . 

Hydrocarbon Dew Po in t ° F 

Water Vapor Dew Point °F Ta3aaxwm, 

Lbs Water Vapor per MMCF 

Convers ion Cons tan t 

Water Vapor Molt) Fraction 

Moisture recorder, ipatft 

Make or type L/JzL 

M I X T U R E H E A T I N G V A L U E : 

(Biu/c> ot 14.73 Psia, 60"F, Sot.) 

C a l c u l a t e d From A n a l y s i s 

Determined by Calor imeter 

Ca lo r imete r V e r i f i e d ( 

S U L F U R C O N T E N T : 

H,S - Hydrogen Su l f ide , Gr . / lOO cf 

RSH — Metcoptans " 

RSR - Sul f ides 

R S S R ' - Res idua ls 

Tota l Sulfur, Gr . / lOO cf 

H 3S Grains to f rac t ion convers ion 

H,S Mole Fraction 

X 0.0O0021 

OO 

X 0.0000157 

C r i t i c a l P r e s s u r e . . C r i t i c a l Tempera tu re . 

R E M A R K S . 

M E A S U R E M E N T 

A R E A ^cOG-w. . . 
GAS 

A N A L Y S T P J •A. 



SURFACE INFORMATION 
Descript ion (Rate of Flow) 

Opened Tool 

GOOD BLOW, INCREASING TO 
STRONG BLOW 

CLOSED FOR INITIAL SHUT-IN 
FINISHED SHUT-IN 
RE-OPENED TOOL 
STRONG BLOW, SLOWLY 
DECREASING DURING FLOW 
PERIOD 

GAS TO SURFACE 
CLOSED FOR FINAL SHUT-IN 
FINISHED SHUT-IN 
PULLED PACKER LOOSE 

P r t M J u r e 

(P.S.I.G.) 

1433 

J.437 
1438 
1608 
1609 

1624 
1641 
1654 
1710 
2010 
2011 

3 1/2 
1 1/2 
1 
2/3 

Surface 
Choke 

CLOSED 
I » 

1/4 ' 

! I 

I I 

I I 

• I 
I • 

Cuihion Type Amount PieiMtre B o t t o m C h o k e 

Si r , 5 / 8 " 

MUD DATA 
M u d Type 

Viscosity _ 

Resist: o f Mod . 

DRISPAC - PERMALOID 

@ . 
Chlor ide Content _iJL§_t_P_P_P_. 

wt 10 .3 . _ 

W a t o i Lo is . 8 - . Q . 

°F; of Filtrate • 0 6 @ .. JJL. 

— C C . 

"F 

PPM 

Supplement to Exhibit 12 
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EQUIPMENT & HOLE DATA 
~ ~ R7FTE. SELECTIVE ZONE STRADDLE 
Type Test _____ . . — 

Format ion Tested C I S C O / O P E N H O L E ( I N F L A T A B L ! 

t , ,. 3 5 6 7 K . B . 

e levat ion „ . 

Net Productive In terva l 

Est imated Porosity Al l Depths Measured f r o m 

Totol Depth _ _ _ _ _ _ 

KELLY BUSHING 

Main Ho le /Co sing Size _ 

Rat Hole/L iner Si ie 

Dr i l l Col lar l eng th 

Dri l l Pipe l eng th . 

Packer Depth(s) 

7 7 / 8 ' 

6 6 3 ' 

5 8 4 3 ' 
. t . D . 

. I .D . 

2 . 2 5 ' 
3 . 8 ' 

6560 & 6643 

MULTI-FLOW EVALUATOR 
FLUID SAMPLE DATA 

Sampler Pressure 7 0 . 0 . P.S.I.G. a t Surt'oc* 

0 . 2 Rocovery: Cu. Ft. Gas 

cc. Oi l 

cc. Water 

cc. M u d 

Tot. L iquid cc. 1 0 2 0 

Grav i t y ~ "API @ . 

G a s / O i l Ratio ~ 

1020 

u. f t . / ' - --!. 

Recovery Wa te r 

Recovery Mud 

RESISTIVITY CHLORIDE 
CONTENT 

_. °F. 
Recovery M u d Fil trate . 1 . Q 6 _ @ 7 2 °F. 1 1 5 . O O O p , 

M u d Pit Sample ~ 

M u d Pit Sample Filtrate i 0 6 _ @ _ 7 2 _ » . . 1 1 6 . OOOp,-^-, 

RECOVERY DESCRIPTION 

SLIGHTLY GAS CUT DRILLING MUD 

FEET 

200 

BARRELS % OIL 

0 .98 

% WATER % OTHERS API GRAVITY 

@ 
@ 
@ 

@ 
@ 
@ 
@ 

RESISTIVITY 

,06 @ 72 °t. 
" F . 

@ °r. 

CHI. Pi'fcl 

115 ,000 

Remarks! . 

Address P.O. DRAWER "A"; LEVELLAND, TEXAS 79336 BEST AVAILABLE C0P¥ 

Company 

Wel l . 

AMOCO PRODUCTION COMPANY 
"GRIFF IN~T0NCTi 

Test Interval 
6 5 6 0 ' TO 6643 ' 

Field RICHARD KNOB ATOKA 

County 

Tof.l inifiriri 

EDDY 
CLAMON (HOBBS) 

State 

Tntl App roved lly 

Location 

• ... . Test # 

NEW MEXICO 

1650 ' FNL & 1980 ' FWL SEC. 4 - T -10S - R-25--*:. 

Date 3 - 2 6 - 7 8 

Field Report No. 05873 D 
9 (6X) ^ 
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BOTTOM HOLE PRESSURE AND TIME DATA 

INSTRUMENT NO. : J -092 C A P A C I T Y ( P . S . I . ) : 6400 DEPTHs 6522 FT. 

PORT OPENING: INSIDE BOTTOM HOLE TEMP.t 1 21 PAGE 1 OF 

DESCRIPTION LABELED PRESSURE GIVEN COMPUTED 
POI NTS (P.S.I.) TIME TIME 

INITIAL HYDROSTATIC MUD 1 3473.8 
INITIAL FLOW(1) 2 54.0 
INITIAL FLGrt(2) 3 52. 8 5 5 
INITIAL SHUT-IN 4 1909.9 90 91 
FINAL FLOrN( 1 ) 5 71.8 
FINAL FL0W(2) 6 1 20.0 61 58 
FINAL SHUT-IN 7 2015.3 180 182 ' 
FINAL HYDROSTATIC MUD a 3475.1 

INCREMENTAL READINGS 

LABEL DELTA PRESSURE T + DT/DT LOG PW - PF COMMENTS 
POINT T I ME (P.S.I.) (P.S.I.) 

1 347 3.8 HYDROSTATIC MUD 
2 0 54.0 INITIAL FLOW(1) 
3 5 52.8 INITIAL FL0W(2) 
3 0 52.8 STARTED SHUT-IN 

5 339.6 2. 000 0.301 286.9 
1 0 540.2 1 .500 0. 1 76 487.4 
15 698.9 1 . 333 0. 1 25 646. 1 
20 837.2 1 .250 0.09 7 784.5 
25 96 0.4 1 .2 00 0.079 907.6 
30 1072. 1 1 . 1 67 0.067 1 01 9..3 
35 1 1 77 . 4 1.14 3 0.058 1124.7 
40 1276.5 1 . 1 25 0.051 1223.7 
45 1367.9 1.111 0.046 1315.1 
50 1449.1 1 . 1 00 0.041 1396.3 
55 1 524.0 1 .091 0.038 1471.2 
60 1591.3 1 .083 0.035 15 38.5 
65 1656.0 1 .0 77 0.032 1603.3 
70 1714.4 1.071 0.030 1661.6 
75 1767.7 1 .067 0.028 1715.0 
80 18 17.2 1 .063 0.026 1764.5 
85 1861.7 1 ,059 0.025 i 808.9 
90 1 9 03. 5 1 .056 0. 023 1850.8 

4 91 1 9 09. 9 1 .055 0.023 1857. 1 INITIAL SHUT-IN 
5 0 71.8 FINAL FLOWC1) 

5 1 02.3 
1 0 1 07.3 
15 M 2.4 
20 .1 15.0 
25 116.2 
30 1 16.2 
35 116.2 
4 0 116.2 
45 117.5 
50 .1 18.8 
55 1 20.0 

REPORT PAGE NO. 3 FIELD REPORT MO. 05873D 



LABEL 
POINT 

6 
6 

:LTA PRESSURE T + DT/DT LOG PW - PF 
ME (P.S.I.) (P.S. I . 

58 1 20.0 
0 1 20.0 
1 1 44.2 64.000 1 .806 24. 1 
2 2 05. 1 32 .5 00 1.512 85.0 
3 240.6 22.000 1 .342 1 20.6 
4 268. 6 1 6. 75 0 1 . 224 1 48.5 
5 297.8 13.6 00 1 . 1 34 1 77.7 
6 325.7 1 1 .500 1 .061 205.6 
7 353.6 10.000 1 .000 2 33.6 
8 381 .5 8.875 0.948 261 .5 
9 406.9 8. 000 0.903 286.9 
1 0 4 33.6 7. 300 0.863 313.5 
12 486.9 6.250 0.796 366.9 
1 4 5 35. 1 5.5 00 0.740 415.1 
16 580.8 4 .937 0.694 460.8 
18 626.5 4.5 00 0.653 506.5 
20 669.7 4.150 0.618 549.7 
22 7 12.8 3.864 0.587 592.8 
24 754. 7 • 3.625 0.559 634.7 
26 794. 1 3.423 0.534 674. 1 
28 832.2 '3.250 0.512 712. 1 
30 87 0.3 3. 1 00 0.491 750.2 
40 1044.2 2.575 0.4 11 924. 1 
50 1196.5 2.260 0.354 1076.5 
60 1331.0 2.050 0.312 12 11.0 
70 1449.1 1 .900 0.279 1329.1 
80 1 549.4- 1 .787 0.252 1429.3 
90 1635.7 1 .7 00 0.230 1515.7 

1 00 1709.3 1 .630 0.21 2 1589.3 
1 1 0 1 771 .5 1 .5 73 0. 1 97 1651.5 
1 20 1 826. 1. 1 .525 0. 1 83 1706.1 
1 30 1871.8 1 .4 85 0. 1 72 1751.8 
1 40 1908.6 1 .450 0.161 1788.6 
1 50 1940.4 1 .420 0. 1 52 1820.3 
1 60 1967.0 1 .394 0. 1 44 1847.0 
1 70 1991 . 1 1 .371 0. 1 37 1871.1 
1 80 20 1 1 .4 1 . 350 0. 1 30 1891.4 
1 82 2015.3 1 . 346 0. 1 29 1895.2 

3475. 1 

Supplement t o E x h i b i t 12 
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PAGE 2 OF 2 

COMMENTS 

FINAL FL0W(2) 
STARTED SHUT-IN 

FINAL SHUT-IN , 
HYDROSTATIC MUD' 

I 

i 

REPORT PAGE NO. 4 FIELD REPORT NO. 05873D 



INSTRUMENT NO.: T-971 

PORT OPENING: 
OUTSIDE 

DESCRIPTION 

INITIAL HYDROSTATIC MUD 
INITIAL FLOW (I) 
INITIAL FLOW (2) 
INITIAL SHUT-IN 
SECOND FLOW (1 ) 
SECOND FLOW (2) 
SECOND SHUT-IN 
FINAL FLOW (1) 
FINAL FLOW (2) 
FINAL SHUT-IN 
FINAL HYDROSTATIC MUD 

REMARKS: BELOW STRADDLE. 

Supplement t o E x h i b i t 12 
Page 6 - 7 

JOHNSTON 
PAGE NO. 5 

BOTTOM HOLE PRESSURE AND TIME DATA 

CAPACITY (P.S.I.): 7000* 

BOTTOM HOLE TEMP.: 121° F. 

mmm 

LABELED 
POINTS 

1 

PRESSURE 
(P.S.I.) 
3548.3 

3492.7 
3546.9 

DEPTH 6645 " 

FIELD REPORT NO. 

FT. 

05873 D 

GIVEN 
TIME 

COMPUTED 
TIME 
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G r i f f i n JJ Com #1 

DST 6560-6643 

Co n t r i b u t i o n s t o l o g height h: 

I n t e r v a l Feet 

6569-6571 2 

6606-6624 18 

20 f t . 
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G r i f f i n JJ Com #1 

DST 6560-6643 

Time to Reach Pseudosteady State 

A) Average Porosity = 0.028 (Note 1) 

Int e r v a l Porosity 

6569-6571 
6606-6624 

0.009 
0.030 

B) Total Compressibility = S C 
ID S 

C = 0.7 (0.00087) = 0.00061 psi (Note 2) 

C) Time t = 11360uC r 
t e 

1136 (0.028) (0.014) (0.00061) (2106)' 
0.002 

602,000 hr 

68.7 yr 

1) Porosity averaged over 20 f t of pay 
2) CS. Matthews - D.G. Russell Fig. G7.A 





Supplement t o E x h i b i t 12 
Page 7 - 1 

WELL NAME: I r i s h H i l l s KW #2 

LOCATION: 2-19S-24E 

DST INTERVAL: 6532-6640 

p* = 2440 p s i slope (M) = 2305 p s i / c y c l e 

Tc = 370°R Pc = 670 p s i 

T = 125 + 460° = 585 °R • Pwf = 77.4 p s i 

P a v g = ?* + Pwf = 2440 + 77.4 = 1259 p s i ( N o t e l ) 

Tr = — - — = 585 = 1.58 

Pr 

kh 

Tc 370 

P a vg _ 1259 =1.90 
Pc . 670 

Z = 0.86 Tsc = 520°R Psc = 13.3 p s i 

nn - 7 — — = 0.86 • 5.85 _ - 1 3 , 3 = 0.010 
B 9 - A Tsc Pavg 520 1259 (Note 1) 

69.7 mcfd ' 178.1 = 12414 b/d 

1.20 x 0.0114 = 0.0137 cp (Note 2) 

162.6 • q • u • B = 162.6 ( 12414 ) ( 0.0137 ) ( 0.010 
M 2305 

kh = 0.1200 md • f t 

h = 58 f t (Note 3) 

k = 0.0021 md (Note 4) 

1) C. S. Matthews - D.G. Russell eqn. 3.21a 
2) C. S. Matthews - D.G. Russell F i g . G.3A&B 
3) h estimated from Log 
4) k = 0.0026 md f o r T=192°F 





C O M P A N Y S E L L E R 

F I E L D OR 

LOCA TION. 

—£>upp4emer-jt—1.^—l-xb4Bit 1-j -, Page-y.-c 3 :—. 

. CONTRACT NO. 

.V SOURCE OR 
RESERVOIR. 

GAS QUALITY TEST REPORT 
. v W E L L OR 
!& S T A T I O N N A M E 

T E S T D A T E 

LAB. 

I ' r l V ' t i ' r ' l ' l ' l ' - ' i ' i ' i ' i ' ^ ' ) 

^'. ' .•TT?;.. ' . ' . . . . . . . . . . . . . 

C O M P O U N D C O M P O N E N T C O M P O N E N T Iv L I Q U E F I A B L E C O M P O N E N T MOLE G. P. M. 

C O M P O N E N T S S P E C I F I C G R A V I T Y MOLE FRACTION j j : H Y D R O C A R B O N S G. P. M. F R A C T I O N C O N T E N T 

N I T R O G E N .9672 ji:- P R O P A N E 27 .514 

C A R B O N D I O X I D E 1.5196 • ooo? I S O - B U T A N E 32 .698 

:-:ELIUM .1382 N - B U T A N E 31 .510 

O X Y G E N 1.1048 

HYDROGEN SULFIDE 1.1766 I S O - P E N T A N E 36 .582 

V/ATER V A P O R .6220 8 N - P E N T A N E 36 .213 

H Y D R O C A R B O N D I L U E N T S (.0/32, ) 
S: H E X A N E S 41 .111 

H Y D R O C A R B O N D I L U E N T S (.0/32, ) 
g H E P T A N E S + 4 6 . 1 2 6 

W E T H A N E .5539 ?%53 S N A T U R A L G A S O L I N E - • 

E T H A N E 1.0382 _ • o6/3 £: T O T A L L I Q U E F I A B L E GPM 

P R O P A N E 1.5225 • OZ3Q 
i S O - B U T A N E 2.0068 

W A T E R V A P O R C O N T E N T : 

11- B U T A N E 2.0068 
•v Cos MixK.ru Slolic Pressure P 51LC? / 

11- B U T A N E 2.0068 

I S O - P E N T A N E 2.4910 • &&&o 
- • / - " • — • • " — • . 11 i 

•X; Water Vapor Dew P o i n t ° F 

N - P E N T A N E 2.4910 . -P&JS _ X Lbs Wulef Vopor per MMCF N - P E N T A N E . -P&JS _ 
H E X A N E S 2.9753 • oo/7 >v C o n v e r s i o n C o n s t a n t X 0.0O0021 

;•; E P T A N E S + 3.7018 . 
X; Water Vopor Mole Fract ion 

;•; E P T A N E S + 3.7018 . 

• oo/o 
X* Mois tu re record j r read ing _ j 

C O M P O S I T I O N 1 . 0 0 0 0 
M u k e o r t \ 

M I X T U R E S P E C I F I C G R A V I T Y : 

C a l c u l a t e d F r o m A n a l y 

D e t e r m i n e d by T e s t i n s t r u m e n t 

I n s t r u m e n t M a k e or T y p o 

M I X T U R E H E A T I N G V A L U E : 

( B i u . / c f a l 1 4 . 7 3 P s i a , 6 0 ° F , S a t . ) 

C a l c u l a t e d F r o m A n a l y s i s 

D e t e r m i n e d by C a l o r i m e t e r 

C a l o r i m e t e r V e r i f i e d (_._ 

I ' . E A S U R E M E N T 

V ^ E A L 

; EMARKS _ J L £ / X Z X ^ Z L _ J ? ^ ^ 

S U L F U R C O N T E N T : 

H ,S - H y d r o g e n S u l f i d e , G r . / l O O c f 

R S H — M o r e a p l a n s " 

R S R - S u l f i d e s 

R S S R - R e s i d u a l s 

T o t a l S u l f u r , G r . / l O O c f 

H j S G r a i n s l o f r a c t i o n c o n v e r s i o n 

H ; S M o l u F r n c t i o n 

C r i t i c a l P r e s s i . 

X 0 . 0 0 0 0 1 5 7 

. C r i t i c a l T e m p e r a t u r e 361.7 

G A S 

A N A L Y S T C ^ C % ^ , J7 
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F L U I D A M P L D A T A 

Sampler Pressure. 69 .P.S.I.G. a: Surface 

.284 Recovery: Cu. Ft. Gar, 

cc. Oil 

cc. Water 

cc. Mud 500 d r i l l i n g f l u i d 
Tot. Liquid cc. 5 0 0 _ 

Gravity 

Gcs/Oi i Ratio.. 

0 API @ "f 

Recovery Woter _ 

Recovery Miud 

Recover,' M u d Filtrate _ 

Mud Pit Sample 

Mud Pit Sample Filtrate ._ 

RESISTIVITY 

(a 

& 

CHLORlDl 
c o r n E'JT 

(a' 

Cd, 

"F. 

"F. 

°F, 

°F. 

. pom 

-ppm 

-PP r ' 

M.ud Vv'eiaht ..p,._q_ 

Ticket 
Numbe: 879639 o,,e 7-6-80 

0PEN~H0L~E"~D7r H .... , 
Kmc- Hol l ibur ton 

oi D.S.T. BOTTOM STRADDLE Location ARTESIA 
MR7~~L-ATOR • MR. MC KEE Witness MR. D. JACKSOf 

• Dr i i l ing 
Contractor CAP I TAN DRILLING COMPANY RIG H 14 sm 

E Q U I P Mi E N T & H O L E D A T A 

Formation Tested. 

Elevation 

Ci sco 
37 l i 

Net Productive Interval _ 

A l ! Depths Measured From-

Total Depth . 

Kellv bushinq(AGL) 
_9±9IL___ 

_Ft. 

.F t . 

7 7/8!_ Main Hole/Casing Size 

Dri l l Collar Length 

Dril l Pipe Length 

Packer Depth(s) 6SZ5=j5S32=£fi4Q=£64£Li 
Depth Tester Valve 6_5£) i ! 

_6JS.CLL. 
5835' 

, D „ 

.D.. 3.340" 
.Ft . 

_Ft. 

- I r 
( 2 

1X3 

I O 

ro 

TYPE AMOUNT 

Cushion 
Depth Back 

Ft. Pres. Valve 
Surface 
Choke 3/8" 

Bottom 
Choke 75" 

Recovered J80 Feet of d r i l l i n g f l u i d 
Adj . choke 

Recovered Feet of 

Recovered Feel of 

Recovered Feet of 

Recovered Feet of 
CT 
O 

Remarks -5.ET^RQDm.IiDIl_TJ:SJl-DATA_.SH£Ej 

6511 
2 4 Hour Clock 

TEMPERATURE 
Gauge No. 

Depth: 

J Gauge No. 

Ft. I Depth: 

113 
6583 

Gouge No. 

Depth: Ft. 

TIME 
(00:00-24:00 hrs.) 

CT 
CT-

-< 
2 4 Hour Clock Hour Clock 

Est. 1 9 2 Blanked Off f lO Blanked Off .VeS Jlanked Of f 

Tool 7 - 6 - 8 0 
Opened 1900 

Actua l Pressures Pressures Pressures 

Opened 7 - 7 - 8 0 

Byposs 0 1 0 0 

Init iol Hydrostatic 3028 
Office 

3067.2 _2996__ 
Office Office Reported 

Minutes 

Computed 

Minutes 

* 0 Flow 
\Z 5 

Init iol 53 57.7 
Final 66 

._22_ 
_22_ JLOJLiL 30 29 

Closed ir 1486 149LIL 

X 0 Flow 
Init ial 66 _Z9_ 

90 89 

Final _5J5_ I 31 32.. 60 58 
Closed 21111. 213.1 212.9. 2191.3. 180 183 

Flow 
Init ial 

Final 

Closed ir 

Finol Hydrostatic .31181. 2111 3MUL 

' 0 « M IB1_lt3 - PUNTIIJ IrV U.S.* FORMATION T E S T DATA times 111033 MC i/«o 
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879639 
C n c l n n n = r ( t R n H n m r k n k p S u r f I p m n ° P l i r k p t N n 

60s grrtvify Oil nrnvi ty. _ 

Spec, qrcvi ty Chlorides. 

INDICATE TYPE AND SIZE OF GAS MEASURING DEVICE U< 

GOR . . 

ppm fa) "F 

60s grrtvify Oil nrnvi ty. _ 

Spec, qrcvi ty Chlorides. 

INDICATE TYPE AND SIZE OF GAS MEASURING DEVICE U< 

Date 

Time a.m. 

p.m. 

Choke 

Size 

Surface 
Pressure 

psi 

1 

Gas 1 Liquid ! 
Rate i Rate 1 Remarks 
M,CF ; BPD | 

0700 1 
Cal1ed out 

1145 i 
1 

On locat ion 

1300 Picked up tools 

1400 Started in hole with tools 

1900 Opened with a weak blow 

1905 Weak blow 

1910 Blow increased to good j 
3 1 

1915 3/8" 1*5 
i 

Opened 3/8" choke 

1930 0 Closed tool -no gas to the surface 

2100 " 10 Opened tool 'on 3/8" choke 

2105 12 

2106 n 88.4 Gas to the surface 

2110 69.7 Pressure dropped j 

2115 1/2 TSTR ] 

2130 " TSTR 
1 

•11 

2145 TSTR " 

2200 TSTR Closed tool 

7-7-80 
-

0100 Opened bypass and star ted out of hole. 

TSTR = t DO small to record 

........ , , ,, „ ••— — • • 

PRODUCTION T E S T DATA 
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I r i s h H i l l s KW St #2 

DST 6532-6640 

Log footage c o n t r i b u t i n g t o height h: 

I n t e r v a l Feet 

6536-6538 2 

6540-6552 12 

6568-6570 2 

6578-6592 14 

6611-6619 8 

6620-6640 20 

58 f t . 
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I r i s h H i l l s KW St #2 

DST 6532-6640 

Time to Reach Pseudosteady State 

A) Average Porosity = 0.020 

Int e r v a l 

6536-6538 
6540-6552 
6568-6570 
6578-6592 
6611-6619 
6620-6640 

B) Total Compressibility = S C 

C) Time t = 11360uC r 
t e 

0.7 (0.00087) 

2 

0.00061 psi 

t = 1136 (0.020) (0.0137) (0.00061) (2106)' 
0.0021 

401,000 hr 

45.8 yr 

(Note 1) 

Porosity 

0.015 
0.016 
0.005 
0.020 
0.026 
0.023 

(Note 2) 

1) Porosity averaged over 58 f t of pay 
2) CS. Matthews - D.G. Russell Fig. G7.A 
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WELL NAME: La Cama #1 

LOCATION: 20-18S-25E 

DST INTERVAL: 6812-7000 

P* 

Tc 

T 

Pavg 

2418 p s i 

374°R 

128 + 460" 

s l o p e (M) = 392 p s i / c y c l e 

Pc = 677 p s i 

588°R Pwf = 551 P s i 

P* + Pwf 2418 + 551 1484.5 p s i (Note 1) 

Tr 

Pr 

Bg 

Tc 

Pavg 
Pc 

0.84 

= Z 
T 

Tsc 

588 

374 

1484.5 
667 

= 1.57 

2.23 

520°R 

Psc 
Pavg 

= 0.84 
520 

Psc = 13.3 p s i 

13.3 

1484.5 

390 mcfd 178.1 = 69459 b/d (Note 2) 

0 .0085-
(Note 1) 

kh 

k h 

h 

k 

( 1 . 2 6 ) ( 0 . 0 1 1 2 ) = 0 . 0 1 4 1 c p ( N o t e 3) 

1 6 2 . 6 • q • u • B = 1 6 2 . 6 ( 69459 ) ( 0.0141 ) ( 0.0085 ) 
M 

3.45 md • f t 

38 f t (Note 4) 

0.091 md 

392 

1) CS. Matthews - D.G. Russell eqn. 3.21a 
2) Flow r a t e i s n a t u r a l flow r a t e as reported on D r i l l i n g Report. 

Flow during DST was a c t u a l l y l e s s . 
3) CS. Matthews - D.G. Russell F i g . G.3A&B 
4) h estimated from Log 



"I 

10. 
o 
o 

o 
o 
0 

N 
rJ 
0 
0 

o 
o 

[v l 
IT 
O 
O 

o 
O 

-1 
4 

1: 

- r -

qqr: 

tr1 

cu 
O 

I 
SD 

D 
01 
t-3 

CD CO 

tx) rO 
I (JI 

o 
o 
o 

Z - 8 3 6 l 2 c i 

21 3T.qTU.xa oq. quouiaiddns 



Supplement to Exhibit 12 
; Page-6 -3 

KPT—ASL 314 
EL PASO NATURAL.GAS COMPANY 

CHROMATOGRAPHIC GAS ANALYSIS REPORT 

APT 
ANAL 

DATE 
DATE 

02 
01 

03 
2 9 

81 
.61. 

LA 
MtTER...STATION NAME 
CAMA COM Ul 

RETER 
_OR.ER_ 

STA 6 1 8 9 4 
- 9 8 4 X _ 

00 01 2 1 0 1 02 03 81 06 OOOO* I J 16 

NORMAL 
__MQ.U _ G.PJS_ 

C 0 2 OOoDO 0 » 0 0 0 

H 2 S _ - CL*QJQLO_ 

N2 01 .74 OoOOO 

METHANE 8 3 . 5 1 

ETHANE 08.-93 2 . 3 B 7 

PROPANE 0 3 . 2 1 0.883.. 

rsd-bufANt 7 ~ ' " o o 136" " " ~ "a o i l a 

NORM-BUTANE . ... . 0 1 . 1 4 0_,359 

T s O - P t N T A N E 00734 ' 0 . 1 2 4 

NORM —P E N TA N E „QQ . 3 5 0 » 1 2 7 

HlrXirN"T:'"""'PLUS " 0 0 . 4 2 0 . 1 8 3 

TOTALS " T o o T o b " " " 4 7 i e l 

SPECIFIC GRAVITY 0 . 6 8 4 

MIXfORE HEATING "VAiUF_ " 
[ t i TU / C F<3 1 4 . 73 P _S I A , 6 0 DE GR EE Sp DR Y ) 110 7 

RATIO OF SPECIFIC 
"*" NO 1 EST s EC ORE Q 

HEATS 
FOR DETERMINATION 

U 2 8 7 
H2S CONTENTo 
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F L U I D S A M P L E D A T A 
Date 10-9-77 

Ticker 
N u m b e r 139167 -4r~ 

? 0 
S a m p l e r Pressure 

Recove ry : C o . Ft . Gas 

cc. O i ! 

cc. W a t e r 

cc. M u d 

T o t . L i q u i d cc. 

G r a v i t y 

.P.S. I .G. o t S u r f a c e K i n d 

of job OPEN HOLE TEST 
H a l l i b u r t o n 

District ARTESIA 

Tes te r RAINES Witness J . MC DONALD 
D r i l l i n g 

Contractor MO RAN BROTHERS DRILLING COMPANY PW PO 

o 
API @ 

G a s / O i l R a t i o 

°F. 

cu. ft./bbl. 

E Q U I P M E N T & H O L E D A T A 

Recove ry W a t e r 

Recove ry M u d 

Recove ry M u d F i l t r a t e 

M u d P i t Samp le 

M u d Pi t S a m p l e F i l t r a t e 

RESISTIVITY 

@ 
@" 
@ 
@ 

CHLORIDE 
CONTENT 

F o r m a t i o n T e s t e d 

E l e v a t i o n 

Cisco 
3578' 

Net Productive Interval ^ f t 

AII Depths Measured From Ke l l y Bushing- AGL 3593' 
Total Depth__ 7000' Ff. 
M a i n H o l e / C a s i n g Size 7 7 / 8 " 

D r i l l C o l l a r L e n g t h 3 7 9 ' ? I .D. 2 . 2 5 0 " 

D r i l l P ipe L e n g t h " 6 4 4 8 ' I .D, 3 . 3 4 0 " 

P a c k e r Dep th (s ) 6 8 0 0 ' - 6 8 0 6 ' - 6 8 1 2 ' 

Ft . 

p p m 

p p m 

p p m 

p p m 

PPm 

M u d W e i g h t 9.3 

00 

ro 

D e p t h Tes te r V o l v e 6775' Ft. 
TYPE AMOUNT 

C u s h i o n 
D e p t h B a c k 

Ft . Pres. V a l v e 
S u r f a c e 
Choke 3/8" 

B o t t o m 
C h o k e .75" 

R e c o v e r e d 

Recovered Feet of 

Recovered Feet of 

Recovered Feet of 

Recovered Feet of 

CZ 
oo 

> 
ZZ. 

R e m o r k s 

SEE PRODUCTION TEST DATA SHEET. 

TEMPERATURE 
G a u g e N o . 1 1 1 4 

r-T.". 6.7.8.4 
Gauge No. ] ] ] 3 

Depth: 6 8 4 4 , Ft. 

G a u g e N o . 

Depth: Ft. 
TIME 

CT 
CT 

; ? 4 H o u r C l o c k 2 4 H o u r C l o c k H o u r C l o c k 

Est. BlonkedQff Nf) B l a n k e d O f f n O Blanked Off 

TCJI 

Opened 

A.M. 
1315 p.M. 

Actual 
127.F 

Pressures Pressures Pressures 

O p e n e d 

Bypass 

A.M. 
2330 P.M. 

Field 

I n i t i a l H y d r o s t a t i c 3461 

Off ice Field 

3286 3320 

Off ice Field Off ice 

3299 

Reported 

Minutes 

Computed 

Minutes 

£ 0 F l o w . 
I n i t i o l 249 269 
F i n a l 392 400 

C l o s e d in 2178 2157 

>82 .3£6_ 
405 405 45. 45 
2149 2m. 90 -zz 

m 
|"o Flow 

ll 

I n i t i o ! 392 555 370 
F i n a l 

594 
551 551 563 549 180 179 

Closed in 2320 2327 ^324 2327 300 301 

Flow 
I n i t i a l 

»-c_ 
Final CD 

C l o s e d in 

F i n a l H y d r o s t a t i c _32££. .2211... _3.2-85_ 22M. 

/ / 
F O R M I 0 I . R ] — f R I N T t t O I N I FORMATION TEST DATA L I T T L K ' B l O J S J t AM fl/?« 



Supplement t o E x h i b i t 12 

Page 8 - 5 

Casing perfs.. 

Gas gravity 

Spec, gravi ty-

7 C 11 

.Bottom choke :13 

_Oii grovi ty_ __ 

-Chlorides 

_Surf. temp_ 

_GOR 

•F Ticket Nn 139167 

_ppm Res... 

IINDICATE TYPE AND SIZE OF GAS MEASURING DEVICE USED-

Date 

Time a.m. 

p.m. 

Choke 
Size 

Surface 
Pressure 

psi 

Gas 
Rate 
MCF 

Liquid 
Rate 
BPD 

Remarks 

1315 3/8" 1# Opened tool with a good blow. 

1320 I t 5 Good blow. 

1325 11 15 Good blow - no gas. 

1330 l l 20 

1335 i t 23 129.20 Gas to the surface in 20 minutes. 

1340 11 24 132.60 Flared gas. 

1345 11 24 132.60 11 

1350 11 I I 11 

1355 11 23 129.20 11 

1400 11 11 l l " Closed t o o l . 

1530 l l 2 Reopened tool with a good blow. 

1535 11 28 146 Gas to f l a re in 3 minutes. 

1545 11 43 197 Gas f l a r e . 

1600 11 34 166 11 

1615 I t 25 136 

1630 t t 20 119 11 

1645 I t 17 108 n 

1700 l l 18 112 n 

1730 l l 23 129 n 

1800 11 24 132 SI ight increase. 

1830 l l 25 136 Closed t o o l . 

2330 Opened bypass - pulled loose. 

f O f l M I I I 3 . n i f H I N T f . O I t l U . S . A . PRODUCTION TEST DATA / 
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La Cama #1 

DST 6312-7000 

Log footage c o n t r i b u t i n g t o h e i g h t h: 

I n t e r v a l Feet 

6896-6901 5 

6919-6932 13 

6933-6937 4 

6939-6946 7 

6947-6955 8 

6960-6961 

38 f t . 
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La Cama #1 

DST 6812-7000 

Time to Reach Pseudosteady State 

A) Average Porosity = 0.045 

Int e r v a l 

6896-6901 
6919-6932 
6933-6937 
6939-6946 
6947-6955 
6960-6961 

B) Total Compressibility = S C 
g g 

(Note 1) 

Porosity 

0.020 
0.065 
0.072 
0.036 
0.025 
0.035 

C = 0.7 (0.00077) = 0.00054 psi" (Note 2) 

C) Time t = 

t = 

t = 

11360uC r 
t e 

k 

1136 (0.045) (0.0141) (0.00054) (2106)' 
0.091 

19,000 hr 

2.2 yr 

1) Porosity averaged over 38 f t of pay 
2) CS. Matthews - D.G. Russell Fig. G7.A 
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WELL NAME: Murphy NW Fed # 1 

LOCATION: 3-18S-25E 

DST INTERVAL: 6 5 4 0 - 6 6 6 1 

P* 

Tc 

T 

Pavg 

2505 p s i 

377 °R 

120 + 460 ' 

P* + Pwf 

s l o p e (M) = 513 p s i / c y c l e 

Pc = 670 p s i (Note 1) 

= 580 °R Pwf = 196 p s i 

2505 + 196 
1350.5 p s i (Note 2) 

Tr 
T 
Tc 

580 
577 

= 1.54 

Pr 

Bg 

Pavg 
Pc 

0.84 

T 
Tsc 

221 

1350.5 
670 

Psc 
Pavg 

Mcfd ' 

Tsc 

2.02 

520°R 

0.84 580 
520 

Psc = 13.3 p s i 

13.3 

1350.5 

178.1 = 39360 b/d 

0.0092 
(Note 2) 

u 

kh 

kh 

h 

k 

(1.25) (0.0111) = 0.0139 cp (Note 3) 

162.6 • q • u • B = 162.6 ( 39360 ) ( 0.0139 ( 0.0092. 

M 

1-60 md • f t 

46 f t (Note 4) 

0.035 md (Note 5) 

513 

1) - Tc & Pc from gas analyses f o r G r i f f i n JJ 
2) CS. Matthews - D.G. Russell egn 3.21a 
3) CS. Matthews - G.G. Russell Fig G.3A&B 
4) h estimated from log A 

5) Also k = 0.035 md f o r P = 2 300 p s i and h = 50 f t . 

..1.. 
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F L U I D S A M P L E D A T A 

"75TT 
D o t c 11-29-80 NuXr 984704 

• H i -
< g 

I 

CO 
co 

r o 
cn 
m 

Sampler Pressure 

Recovery: Cu. Ft. Gas 

cc. Oil 

cc. Water 

cc. M u d 

Tot . Liquid cc. 

Gravity 

Gos/Oil :Ratio 

,615 
.P.S.I.G. at Surface Kind 

of D.S.T. OPEN HOLE TEST 
H a l l i b u r t o n 

L o c a t i o n A R T E S I A 

i os ter PEPPERS-R. THOMASwitness J . JONAS 

Drillinp. 
Contractor KENAI #14 TJH S 

API @ . ,°F. E Q U I P M E N T & H O L E D A T A 

_cu. f t . / bb l 

Recovery Water 

Recovery M u d 

Recovery M u d Filtrate 

.'•Aud Pit Sample 

Mud Pit Sample Fil trate 

RESISTIVITY 

@. 

@ • 

CHLORIDE 
CONTENT 

°F. ppm 

°F. —ppm 

°F. ppm 

°F 20625 p p m 

F o r m a t i o n I es ted_ 

E l e v a t i o n 

u scoe 
3519 
4' Net Productive Interval-

Al l Depths Measured From ^ e l j y B u s h i n g 

Totol Depth 

-Ft. 

-Ft. 

6661' _Ft. 

- p p m 

Mud Weight 
8 7 ^ T4 

M a i n H o l e / C a s i n g Size— 

D r i l ! C o l l a r l e n g t h 6 1 5 ' 

D r i l l P ipe L e n g t h 5 8 9 5 ' 

P a c k e r D e p t h ( s ) 6 5 3 4 ' i 

D e p t h T e s t e r V a l v e 6 5 1 4 ' 

_ I . D . _ 

_ I . D . _ 

6540' 

2.25" 
3,826'_, 

-Ft. 

.Ft. 

I" 1 OOT Bottom 

Manifold Choke .75" 
TYPE AMOUNT 

C u s h i o n 
Depth Back 

Ft. Pres. Valve 
Surface 
Choke 

Recovered 525 Feetof s l i g h t l y gas cut d r i l l i n g f l u i d . 

Recovered Feet of 

' Recovered Feet of 

Recovered Feet of 

! Recovered > ——— 

| Remarks 

Feet of 

O 
o 

SEE PRODUCTION TEST DATA SHEET 

L... GAS TO SUREACE IN 13 MINIFIES, 

CHARI_£QR_GAUGF #mjLiOJ-SOIJ:.N^m^RriCESS.LNLl-

r n 
a 
a 
-< TEMPERATURE 

Gauge No. 

Depth: 

513 Gauge No. 

Depth: 

TTT" 
6658 

G a u g e N o . 

Depth: Ft. 

T IME 

(00:00-24:00 hrs.) 

2 4 H o u r C l o c k 2 4 H o u r C l o c k H o u r C l o c k 

bst. •F. Blanked Off NO Blanked Off YES Blanked Of f 
T̂ i rra" 
Opened 2 2 1 5 

Ac tua l 1 6 2 °F. Pressures Pressures Pressures 

Opened 1 1 - 3 0 

Bypass Q 4 4 5 

Field 

n i t i a l H y d r o s t a t i c 3120.1 
TTJ7S" 

Off ice 

TT6B70-

~wnr 

Off ice 

3174.6 
Off ice 

Reported 

Minutes 

Computed 

Minutes 

o Flow 
Ini t ia l 

Final 

Closed in 

"T4~4T4~ 
7301.4 

147.3 
192.4 30 29 

-JW.T T4~47cT 
2305.5 90 85 

Flow 
Init ial 164.4 
Finol T70.T 

210774" 
196.0 9.0 88 

Closed in 2281.8 2292.3 180 _L8Z_ 
Flow 

Initial 
Final o 

O 
C l o s e d in 

F i n o l H y d r o s t a t i c 3120.1 3154.8 3154.7 

i O K M l O i - t a - M H 1 1 Q IN U.S.A. FORMATION T E S T DATA UTILE'S 1I10D3 75C 3 / 1 0 

T 



Supplement to E x h i b i t 12 

! r „ . ; - _ r . « r < . R n t t n m r h n U • 7 5 S l J r f t p m n « F T i c k e t N n 9 8 4 7 0 4 

Cos oravlfY___—___ Oil gravity _ — 
C.no,- grnvity ChlnrirlM CVOdO 

INDICATE TYPE AND SIZE OF GAS MEASURING DEVICE U 

i 

, GOR 
ppm R**; (a) °F 

6" Posi t ive Flow Manifold 

Cos oravlfY___—___ Oil gravity _ — 
C.no,- grnvity ChlnrirlM CVOdO 

INDICATE TYPE AND SIZE OF GAS MEASURING DEVICE U 

i 

| Dote 

Time a.m. 

p.m. 

Choke 
Size 

Surface 
Pressure 

psi 

Gas 
Rate 
MCF 

Liquid 
Rate 
BPD 

Remarks 

11-29-80 
1530 On loca t ion . 

1630 Rigged up test t oo l s . 

2215 - Opened tool wi th a weak blow. 

2220 3/8 10 Opened on choke. 

2225 19 No qas. 

! " ' 
2227 

H 26 139.4 Gas to surface in 13 minutes. 
f 
i 
! 2230 

I I 28 146.2 
1 

I 2235 » 32 
0 

159.8 • 

2240 •1 35 170 

i 2245 " 36 173.4 Closed t o o l . 

0015 Opened tool - gas f l a r e . 

0020 n 50 221 

' 0025 n 65 272 

0030 60 255 

0035 60 255 

0040 50 221 Pressure decreasinq. 

0045 II 50 221 S tab i l i zed . 

0100 II 50 221 II 

0115 i . II II 

0130 II II n II 

0145 „ II i t Closed t o o l . 

1 0445 Opened bypass and pul led loose. 
11-30-80 
0900 Riq test tools down. 

1100 l e f t l oca t ion . 

I 1 

f O ! I H 1 (12 -n i P R I N T E D I N U . 5 . . PRODUCTION TEST DATA L I T T L E ' S 06CT2 5M • / . 
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Murphy NW Federal #1 

DST 6540-6661 

Contribu t i o n s t o l o g height h: 

I n t e r v a l Feet 

6545-6554 9 

6562-6567 5 

6582-6594 12 

6600-6607 7 

6608-6610 2 

6632-6636 4 

6648-6653 5 

6659-6661 2 

46 f t . 
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Page 9 - 7 

Murphy NW Fed #1 

DST 6540-6661 

Time to Reach Pseudosteady State 

A) Average Porosity = 0.027 

Int e r v a l 

6545-6554 
6562-6567 
6582-6594 
6600-6607 
6608-6610 
6632-6636 
6648-6653 
6659-6661 

B) Total Compressibility = S C 

(Note 1) 

Porosity 

0.035 
0.027 
0.030 
0.028 
0.005 
0.008 
0.025 
0.035 

Ct = 0.7 (0.00084) = 0.00059 psi (Note 2) 

C) Time t = 11360uC r 
t e 

1136 (0.027) (0.0139) (0.00059) (2106)' 
0.035 

t = 

t = 

31,900 hr 

3.6 yr 

1) Porosity averaged over 46 f t of pay 
2) C. S. Matthews - D.G. Russell Fig. G7.A 
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Page 10 - 1 

WELL NAME: P o w e l l DG #1 

LOCATION: 35-17S-25E 

DST INTERVAL: 6445-6653 

P* 

Tc 

T 

Pavg 

Tr 

Pr 

Bg 

q 

kh 

kh 

h 

k 

2760 P s i 

379 "R 

115 -I- 4GO'' 

P* + Pwf 

Pc = 

575 

2760+ 378 

(M) = 6240 p s i / c y c l e 

671 p s i 

Pwf = 378 P s i 

2 1569 p s i (No te 1) 

Tc 

Pavg 
Pc 

0 . 8 1 

575 
379 

-JA6.9.. 

= 1.52 

= 2 .34 

67.1 

z • 
T 

Tsc 

48 Mcfd 

Pavg 

Tsc -- 520 ' 

0 . 8 1 
575 

" 5 20" 

1 7 8 . 1 = 8549 

Psc = 13 .3 p s i 

13 .3 

~~1569 

b / d (No te 1) 

= 0 .0076 
(Note 1) 

(.1.32) ( 0 . 0 1 1 ) = 0 .0145 C p (Note 2) 

162 .6 • g • u . B = 1 6 2 . 6 ( 8549 ) ( 0 .0145 ( 0.0076) 
6240 

0.0245 md 

40 f t (Note 3) 

0.001 (Note 4) 

.1) C.S. Matthews - D.G. Russell eqn 3.21a 
2) C.S. Matthews - D.G. Russell Fig G.3A&B 
3) h estimated from log 
4) k= 0.009 md for P* = 1.696 and M = 596 psi/cycle 





Sunnleme: n t to E x h i b i t 12 Pa?e 10 

COMPANY !if:' LL t : I! , 

(•' 11: L 0 O R 
l.OCA'l ION _ 

STA. NO. 

SOUriC!: OR 
I! L'RVOII'C 

CONTRACT NO. 

_(IIA:=2.. 
3^qo 

UC.JQ ..... TEST DAT 

V^-Po^'DC^i 1... 4 

fe 

A . * 

GAS QUALITY TEST REPORT 
wi-;i.L. o n 
S T A T IO N H A M E 

^6 ,zim 

COMPOUND COMPONENT C O M P O N E N T 

COMPONENTS SPECIF IC G R A V I T Y MOLE FRACTION 

N I T R O G E N .9672 

C A R B O N D I O X I D E 1.5195 • OOO Co 

H E L I U M .1382 

O X Y G E N 1.1040 • QO© \ 
HYDROGEN SULFIDE 1.1766 

WATER VAPOR .6220 

H Y D R O C A R B O N D I L U E N T S 

M E T H A N E .5539 • 8T/h 
E T H A N E 1.0382 . o8r\\ 
P R O P A N E 1.5225 • 0 3 2 ^ -
ISO-BUTANE 2.0063 • ooA\ 
N - B U T A N E 2.0068 

I S O - P E N T A N E 2.-1910 

N - P E N T A N E 2.4910 . o o W 
H E X A N E S 2.9753 • OOlg 
H E P T A N E S + 3.7018 • oo Io 

L I Q U E F I A B L E 

HYDROCARBONS 

COMPOSITION 1 . 0 0 0 0 

M I X T U R E SPECIF IC G R A V I T Y : 

C a l c u l o l c d F r o m A n a l y s i s 

Dc tor mi n e d by T e s t I n r.! rum / i \ y 

I n s t r u m e n t Make 

1 I T . t l n ? . t r u m « ' i i / 

<e or 1 , , J M < £ _ 

M I X T U R E H E A T I N G V A L U E : 

( B t u / c f ot 14.73 Ps in , 60" F, Sot.) 

C a l c u l a t e d F r o m A n a l y s i : ; 

D e t e r m i n e d by C o l o r i m e t e r 

C o l o r i mot or V e r i f i e r ! ( 

ML 

PROP AN F; 

I SO-BUT A I I L 

N-BUT AN (.: 

C O M P O N E N T 

G. P. M. 

27.514 

32.698 

31.510 

MOLE 

F R A C T I O N 

L P G 

I S O - P E N T A N E 

N - P E N T A N E 

H E X A N E S 

H E P T A N E S i 

36.582 

36.213 

41.111 

46.126 

N A T U R A L G A S O L I N E 

T O T A L L I Q U E F I A B L E GPM 

WATE R__ V A_P 0 R_C OJtfJJENT: 

Go:; Mixture Stotic Pressure PSI . 

I lydrocurbon C^jw Point ° F 

Water Vopor Dew Po in t ° F 

Lbs Water Vapor per MMCF 

Convers ion Constant 

Water Vapor Mole Fraction 

Moisture recorder reading 

Make or type , 

G. P. M. 

C O N T E N T 

_XP000021 

^ . k i ; y i i j ; o N T i i N T : 

H,S - Hydrogen Sul f ide, Gr . / lOO cf 

RSI I - Mer 

RSR - Sul f ides 

RSSR — Res idua ls " 

To ta l Sulfur, G . . / 100 cf 

H 3 S Grains I o ff u c t i on convers ion 

Hj S MOIL! P I notion 

Zh. 
X 0.0000157 

Ci i I i c a I I' i e ••:'. ur e . . C r i t i c a l f c i npo ra tu ro . 

R E M A R K S . 

MEASUREMENT 

AREA ^ 

GAS 

.ANALYST 



Sunn1 emeut to Exhibit 1 

XS* 897327 f s 

'T 

?3 

F L U I D S A M P I. E D A T A 

S a m p l e r Pressure 

R e c o v e r y . C u . F t . Gas 

cc . OH 

cc. W a t e r 

cc. M u d 

Tot. Liquid cc. 

Gravity 

T77T 
. P . S . I . G . a l Sui l a c e 

A P I @ . 

G a s / O i l R a t i o . 

R e c o v e r y W a t e r 

R e c o v e r y M u d 

R e c o v e r y M u d F i l t r a t e 

M u d P i t S a m p l e 

M u d P i t S a m p l e F i l t r a t e 

KCSISTIVITY 

- - @ 

(™ 

(ffl 

((» 

J'F. 

_____ c u . f t . / b h l . . 

CHI.OUIDI: 

CONTTiNT 

" F . _ p p m 

"F . . p p m 

°F | i | )n i 

° l ; . p p m 

°F. „ ... . p p m 
i 

M u d W e i g h t .5. 35 - cp 

D a t e 7-3-74 

n'uob OPEN HOLE 
H a l l i b u r t o n 

District ARTESIA 

Toster MR. _ PITTMAN 

D r i l l i n g 

Contractor ARO DRILLING COMPANY 

wi.ne.:, MR. MAHFOOD CO 
- on 

i 

DR 
F 0 U I P M F I-J T Fl O L F D A T A 

T l SCO 
•3490" 

t 

c n 
F o r m a t ion T e s t e d - . . . . . 

E l e v a t i o n . 

N e t P r o d u c t i v e i n t e r v a l ."" „ _ 

AII Depths Measu.ed From K e l l y Dr ive Bushing ( l"5 ' ) 
Total Depth _.6653J 
Mtiin Fiole/Cosing Si/c. ..X.J1QL 1 

D r i l l C o l l a r L e n g t h . . . . . . 

D r i l l P ipe L e n g t h . 

P a c k e r Depth(s )__ ._ . . . . 6 4 3 9 ' . . - . 6 4 4 5 

D e p t h T e s t e r V a l v e 6 4 L l . ' 

.Ft. 

I.D.. 

I.D.. 

. .Ft. 

TYPE AMOUNT 

C u s h i o n 
D e p t h B o c k 

Ft . Pres. V a l v e 
S u r f a c e B o t t o m 

C h o k e 1 " A d j . C h o k e . 7 5 " 

R e c o v e r e d 910 Feet o f j & r j 1J i n g f 1 u i d (g a s c u t ) 

R e c o v e r e d Feet o f 

Recovered Feet of 

Recovered Feet of 

R e c o v e r e d I- eet of 

ZD 
O 

R e m a r k s ,SEE„lMDUa.mN_IESl..J)AIA..SHEEI. 

TEMPERATURE 
Gauge No. 5 ] 2 

DOP ui: 6425 Jii 

G o u g e N o . | "] 3 

Depth: 6 6 4 9 

G a u g e N o . 

f .V: i lh: SL 
TIME ZD 

ZD 
-< 

"1 2 F lou r C l a c k 1 2 H o u r C l o c k H o u r C l o c k 

1st-. P l o n k e d O f f N O B l a n k e d O f f Y e S B l a n k e d O f f 

Tool A.M. 

Opened 1 8 : 0 0 P.M. 

Actual 115 °F. Pressures Pressures Pressures 

Opened 7_4_74 'vM. 

Bypass 1 21

 : 1 5 P.M. 

Field 

i n i t i a l H y d r o s t a t i c .2811 
,'.'„ Flow 
' '/} 

jnihal _83 
F i n a l 

.2925 
04.... 

C l o s e d in 

.,. I n i t i a l 
. Flow 
:';i Final 

C l o s e d j n 

i n i t i a l 
' 6 F l o w 
: i; Finol 

302... 
954 
2/5... 
357 

.1.657 

C l o s e d in 

F i n a l H y d r o s t a h c _ 2844 
UTR-IJna 

Off ice 

306... 
954 

J JTR.. 
3.78.. 
1.69.2. 

3Q29 . 
161 
402 
1069 
322 
4.02 
.1 734 

2875 
) le to reaH 

2976 

O f f i c e 

.3025.. 
184._ 

.414. .. 
.1.068... 

. 327 

. 390 
.1 725..... 

2978 

Off ice 
Reported 

Minute 

_30_ 
75 

90 
"l 80 

Computed 

Minutes 

41 
73 

86 
175 

Z2 
m 
x 

o 
o 

I 111 !• - f l l I t l T C n I H U . K . F O R M A T I O N T E S T DATA 



Supplement to Exhibit 12 
Page 1 0 - 5 ^ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . , . . , . L _ i _ L ^ J — _ _ J w _ i - J _ 

Cosing perfs - . Bottom choke . 7 . 5 . " Sort, temp _ , "F Ticket No. .8.9.732.7 

Gas gravity Oil gravi ty GOK 

Spec, gravi ty .-_ . ._ . ... Chlorides - .. - - ppm Res. @ . "F 

IHPP-ATF TYPF AMn nc T.As MFASIIHIMf. . . F V I f F I K F I . 

Date 

Time a.m. 

p.m. 

Choke 
Size 

Surface 
Pressure 

psi 

Gas 
Rate 
MCF 

Liquid 
Rate 
BPD 

Remarks 

18:00 Opened tool wi th a f a i r blow 

18:05 S l igh t increase 

18:10 Good blow 

18:15 -

18:20 

-

18:25 

-

J-&i3_0_ _ Closed tool 

_19J_3_0. - --
Customer requested tool to be cycled 
didi . ' t bel ieve opened. 

L9J.A5 

- --

...Opened tool wi th a good blow 

19:50 4i£_ Increased in blow" 

1 9 -RE, 1/4 "21 .On choke 

20:00 . 3_6 

20:05 _._4J _ Peak flow-no qas 

20:08 _J3_ . Blow decreasing 

'( 20:10 37 Gas to surface 
i 

j 20:1 5 

: : 

..36 

-

Flar ing 
t 

20:20 

: : 

.32. -

! 20:25 : : 30 

-

i ~ • 

20:3D 
X 

: : 

?q 

-

20:35 28 

_2Q:4Q -26 k 

20:45 . ?f, -.-

20:50 

20:55 
21 :00 
21 :05 
21 :10 
21 ;15 

-?5 

48 

20:50 

20:55 
21 :00 
21 :05 
21 :10 
21 ;15 

CO 

13—-
'21 
2.Q 48 

• 

20:50 

20:55 
21 :00 
21 :05 
21 :10 
21 ;15 

CO 

13—-
'21 
2.Q 48 

• 

Closed tool 

PRODUCTION TEST DATA 
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Page 1 0 - 7 

Powell DG #1 

DST 6445-6653 

Contributions to log height h: 

Int e r v a l Feet 

6491-6493 2 

6494-6496 , 2 

6500-6502 2 

6536-6537 x 

6539-6544 5 -

6574-6580 6 

6581-6583 2 

6593-6594 \ 

6610-6622 u 

6637-6644 7 

40 f t . 
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Page 1 0 - 8 

Powell DG #1 

DST 6445-6653 

Time to Reach Pseudosteady State 

A) Average Porosity = 0.021 

Inte r v a l 

(Note 1) 

6491-
6494-
6500-
6536-
6539-
6574-
6581-
6593-
6610-
6637-

6493 
6496 
6502 
6537 
6544 
6580 
6583 
6594 
6622 
6644 

Porosity 

0.028 
0.012 
0.018 
0.014 
0.031 
0.026 
0.016 
0.012 
0.019 
0.018 

B) Total Compressibility = S C 
g g 

C = 0.7 (0.00075) = 0.00052 psi (Note 2) 

C) Time, t = 11360uC r 

t = 1136 (0.021) (0.0145) (0.00052) (2106)' 
0.001 

798,000 hr 

91.0 yr 

1) Porosity averaged over 40 f t of pay 
2) C.S. Matthews - D.G. Russell Fig. G7.A 
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