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é:'f'_-ox ‘L ~0OX TESTING, CO.

o e

P.O. Box 1826
Dodge City, Kansas 67801
(316) 225-0224

) /
Date (;/.333/ g

1281

Elevation__ X582 A 8

Company Name x"/’7 ,-’,, I /j/?c( [’7 .

Mailing Address_ 250 Al jtlater  Siyife 300

Lickida kf L73aa No. of Copies.

Billing Address SH &

Lease Name__Nogroanr /-4 county__ CLKRK

No. of Copies—.A&
|- d ,,_I . -
State___A = Sec._¥___Twp.20$ Rge.245¢)

Test No.___/____ Test Interval_52%22 " to_5 34" Total Depth_53/& " Formation [PPORFou) N

PACKER DEPTH . P RECORDERS
o 2y 7 2) g Top Depth 5295 - No.__z-n /9 ‘/L_Cap. Re25 Ibs. (inside)
1 S52K7- & v 2 5292 s A & Bottom Depth 43 [= X4 No 2250 —Cap. F7as Ibs. (outside)
3 4 Straddle Depth No. Cap. Below Straddle
PRESSURES .DATA /

Tlmes ori cottars—___S 27 ¢ 1.0.—2:2 _in. Type L2 X4
Initial Hyd. = b?g Tool on Bottom /5 /ﬁ} Wt. pipe length___ "~ ft. I.D. A in. Type
IFP, 05 outw a2 psi _ 20  min. Drill pipe |engmﬂf__ ft.  1.D. _L&__in. Typefﬁ.ﬂL
ISIP. X’éé’ psi __ﬁ&_.mln. Test tool length___Lft. ‘:’ o n. BHT. 4 /,V‘ £
FFP /3% osito /prsl __.éi_ min. Anchor length 2 ft. #4725 1.D.
FSIE . f:‘l:') _io__mln. Choke size: Surface, / N Bottom, S/f' Hole sIza_LT/X.TOOI joint slze&
Final Hyd 20 ‘;’/9 Tool off Bottom (?-'00 em Arrival time__g;ﬁ_@b.m. Pick-up tooll&.Lﬂ.m.@

RECOVERY /S7 f¢ou/ C.F.PO BN Flow? CFAL

L . 4 -
50 MO F T

Loy Vo AQT 00O

J 20" Frosey (D 27

Lip' FR0ES Y C O

20min. Py - 245000 { 20 w0, 59‘ 22",7, o000
25 min. V4 227000 30 ' 227 poo

" 0" Qo720 Sio oif Ph2 Y0 /)T 12 ROpain.  H4"-22 2 OOV prin oy 227 600
X20" Torml Foeursd SO0min V' 122F 558
COmin- F,7

REMARKS THeoRTOES 23 000

1st Blow__ 2 Xon/t (2ol FAr sey /glﬂ/h .

2nd Blow_S7/En /W é AL o) Gl gD PR oo C.F £ o
74 N OPEN HOLE INSURANCE AVAILABLE
orig. cont. L2Lusr N /7 Rig No._ S ool = 5G5§ $35,000 limit per hole, $2,000 fishing limit, $2,500 deductable
Mud type _SZA LY Filtrate A @ cc Operator pays deductable.
Welight ? / Viscosity 5@ Deductable applies to total loss including tool and fishing limits.
Chlorides S g0 P.P.M. /?’7#1')/"??1"-"‘} YLALN . il O | want the open hole insurance O 1 do not want the open hole insurance
Jars /’Ldt/.’l\} Serial No. /é Lc)'";
Did Well flow )//‘:'S Reversed out )/F.S Customer Signature

Test Approved By: X /) 1\3 éik

.44"4// //

Fox Representative: X_

COMPANY TERMS: Fox Testing, Co. shall not be liable for damages of any kmd to the propcny or
personnel of the party for whom the test is run, or for any Iaa ffered, dil ly or indil ly, through
the use of it’s equip or it’s or opi g the mulu of any test. Taols lost or
damaged in the hole shall be paid at cost by the party for whom thc test is made. All chuyu on due
one month from date of invoice. All charges one month past due are subject to service fi

computed at a periodic rate of 1%% per month, which is an annual rate of 18%.

FIELD INVOICE

Telecopy $ [ $
{ Open hole test ) $ ‘-;L‘.,':,'.-D $
Straddle test $ Safety jt. $
Hookwall test  $ Circ.Sub. 0§
Unsuccessful test $ Extra packer $
Service chg. $ Fluid samp. $
Stand by chg. $ Extra a reports $
Insurance $ { yl_u:aga g 7/ $
Evaluation $ TOTAL TS i) ey

*Kootmein



NORTON 1-4

MURFIN DRLG. CO.

LEASE NAME _ (@i NORT psTNO._L co_ry_/l_fag QALE,_gw—SS—
4 FOX TESTING ) DRILL STEM TEST REPORT - OF E READINGS . DODGE CITY, KANSAS 67
P.O. BOX 1826 TICKET NO._1281 TESTER__DARRELL CLAPHAN (316) 225-0224
County. CLARK State_KS .+ Sec 4 Twp 30w Rge 25W Recorder No. 22150 Cap. 3925 1bs.
Formation MORROW SAND |nterval 5292 to 5316 ‘' DST No. 1
Total Depth 5316 Type Test_ CONVENTIONAL  Ejevation_ 2582 K.B. omin . omin_118  omn.____ omn_137
Packer Depth 1 5287'- 6 3/4"2_ 5292"' 6 3/4"3, 4. 5 min __19_9_ 3 min 742 5 min 130 3 min
Anchor Length 24" Size 4.75 1.D. 10 min _1_13__ 6 min 794 10 min 124 6 min _l:ﬁ__
Surface Choke 1" Bottom Choke 5/ 8" BHT 118° 15 min _l-ﬁ_ 9 min .8_19__ 15 min _1_24___ 9 min ___723____
somin 118 12min_ 833  20min_L124  12min_782
" Computed Pressures Given Times Computed Times 25 min _il_g___ 15 min __8_91__ 25 min _12_4__ 15 min _L_
Initial Hydrostatic 2795 psi 4:15 pm Tool on Bottom 31’% min _11.8____ 18 min ,j_l_té__ 30 min __]_-&__ 18 min _8Q2___
irp 109 psi to 118 psi 30 min. IFP 31 min 35 min 21 min _ 850  35min_128 21 min _808
ISIP 864 psi 45  min. ISIP 45 min 40 min 24min_ 852  4omin_130  24min 815
FFp _130 psi to 137 psi 60  min. FFP 63  min 45 min 27min__ 854  4smin_132  27min_819
ESIP 854 psi 90 min. FSIP 90 min 50 min 30min 856 s0min_134  30min 823
Final Hydrostatic 2740 psi 8:04 pm Tool off Bottom 55 min _ 33min __858  s5min_136  33min _827
60 min __ 36 min __860_ 6 3s&min _137 3min _829
Recorders 65 min 39 min __862 65 min 39 min _ 831
Top Depth 5295" No. 21946 Cap. 3925 Ibs. (inside) 70 min 42 min 862 70 min 42 min _833
Bottom Depth 5303' No 22150 Cap. 3925 Ibs. (outside) 75 min 45 min 864 _ 75 mi.n 45min _835
Straddle Depth No. Cap. Below Straddle 80 min 48 min 80 min _ 48min _837
85 min 51 min 85 min 51 min __839
: Recovery .90 min 54 min 90 min 54min _841
30 HO&GCM 95 min 57 min 95 min 57 min _84_3____
120' FROGGY OCM 100 min 60 min 100 min 60min 844
610' FROGGY MCO 105 min 63 min 105 min 63min 846
60’ GCMO 50% OIL; 357% Gas; 47 MUD; 117 WATER: 110 min 66 min 110 min 66 min 848
820' TOTAL FLUID 115 min 69 min 115 min 6omin 848
CHLORIDES 33,000 120 min 72 min 120 min 72min _850
1st Blow STRONG BLOW G.T.S. IN 15 MIN. 125 min 75 min 125 min 75 min _850
2nd Blow____STRONG BLOW GAUGED 227,000 C.F.P.D. _______________ J 130min 78 min 130 min 78 min _852
s 2 Morla Wall T 135 min 81 min 135min ________ 81min _852
as Pressures - erlia e ester . % z & 852
Sampler Data 15:“?:"" Gauge Orifice G'\:?:'\:I/"D' 2":‘ifrl’°w Gauge Orifice C"\:é'\://otl’ :Zg ::: 2: nn::: 1:: ::: 2: ::: 85
Pressure psi 10 3/4" 227,000 150 min 90 min 150 min 90 min _854
Gas cuft 20 _3/4" 245,000 155 min 93 min 155 min 93 min
Total Fluid cc 20 _ 3/4" _ 227,000 QJ 160min 96 min 160 min 96 min
oil cc 25 _ _3/4"_ 227,000 165 min 99 min 165 min 99 min
Mud cc 30 _ 3/4" 227,000 170 min 102 min 170 min 102 min
Water cc 30 3/4" 227,000 175 min 105 min 175 min 105 min
Oil Gravity cC__°F 40 3/4" _ 227,000 180 min 108 min 180 min 108 min
Gas/Oil Ratio 185 min 111 min 185 min 111 min
Chlorides 50 3/4" 227,000 190 min 114 min 190 min 114 min
195 min 117 min 195 min 117 min
60 3/4" 227,000 200 min 120 min 200 min 120 min
"&Printing
5 £ 5 = 8 B Wy 2 oo ds o o Nyl = o % 50 238 42 5 x £5%FE3
| 83 £ & 8 B )] fisieé ARNE NI | $3sfsz| F oz oBlifsd
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FOX TESTING, CO.

Dodge City, Kansas 67801
(316) 225-0224

i
—

Date z/ﬂél/ff ne V_ " 1 282
Company Name /7 Z/f/fl‘ i’ ﬁfé 4 4) Elevation 2582 YR

Mailing Address_250 M. [Wates Suite 300 (Wihitn K L2202 : No. of Copies_.5
Billing Address SAmE No. of Copies— <X,
Lease Name /Voﬁro/\) a4 County__ ALARY - state //S Sec._ 4 Twp..Z0S_Rge.. 25w
’ / &
Test No.__ 22 Test Interval 5345 to_5279 Total Depth__ 5379 _Formation L2275
PACKER DEPTH , RECORDERS
P 2 ¥ . o Top Depth 531/? No._ﬁLCap. 39) s Ibs. (inside)
1 53 90 °é /f/ 2 -’;35/5 bl 4% Bottom Depth_—siiL’_No.__za(:go_Cap. g2 5 Ibs. (outside)
3 4 Straddle Depth No. Cap. Below Straddle

PRESSURES ” : DATA Y
Times orin Collars—__5¥7 . 10._2:2 _in. Type L2 XH

2748 &:asem

Initial Hyd. Tool on Bottom Wt. pipe length ft. 1.D. in. Typsﬁ__._
IFP. 4 7 psi to 47 psi 30 in. Drill pipe length 477/ ft. 1.D. —;' y in. Type _—XM -
ISIP. I/AZ/ psi m-:ln. Test tool length 2 4 ft. 1.D. 5 o in. BHT. / o

~
FFP. 2 7 psi to 4é'7 psi _—zo—_mln. Anchor length__.&_ft. 4‘* 75 1.D.
FSIE 53@‘ ___&__mln. Choke size: Surface, / ’ Bottom gg Hole size_Z:/{;.Tool joint slzo_{éﬁ

Final Hyd 2679 Tool off Bottom Arrival time_ALa.m.@ Pick-up tool___£./0 O a.mdp.ms

’ RECOVERY
&0 mup
REMARKS
T L
1st Blow LUEAK BLOK) Segwey DYENG % 7o %’
2nd Blow_ A0 Lcon)  FLiss, ; : : dOmin CE . ) FE_ TP OF ivR
24 OPEN HOLE INSURANCE AVAILABLE
Drig. Cont. (0 /00 /5' /? Rig No Yéﬂ ‘5% $35,000 limit per hole, $2,000 fishing limit, $2,500 deductable
Mud type _SZHECH ag— Flitrate M, /K : cc Operator pays deductable.
Weight N, / i ZHQ LHECK Viscosity A/,/ fud A ; Deductable applies to total loss including tool and fishing limits.
Chlorides. A//f? 2 : P.P.M. W‘A} ”/ﬂ — O | want the open hole insurance O 1 do not want the open hole insurance
Jars. i - Serlal No. K ‘
Did Well flow N (2] * Reversed out N O " Customer Signature
o FIELD INVOICE
: . Telecop $ [ S
Test Approved By: X i , f A s Jars $
W Straddle test $ Safety Jt. o
Fox Representative: X_Z\ £/Co-7 Ak~ Hookwall test  $ Circ. Sub. s
:  Unsuccessful test $ Extrapacker $______ |
COMPANY TERMS: Fox Testing, Co. shall not be lsble for damages of any kind to the property or :
personnel of the party for whom the test is run, or fer any loss suff , directly or indii ly. through Service chg. $ Fluid samp. S
the use of it’s equip orit’s or opimi ing the results of any test. Tools lost or Stand by chg. $ Extrareports $_
damaged in the hole shall be psid at cost by the party for whom the test is made. All charges are due /
one month from date of invoice. All charges one menth past due are subject to service finance charges Insurance $ Mileage N/ /(" $ .
computed at a periodic rate of 1%% per month, which is an annual rate of 18%. Evaluation $ TOTAL $ }

K. .



AEASE NAME_‘_ORTON 1-4 DST NO._2 CoMgué. MURFIN DRLG. CO. DATE 3/&5

FOX TESTING . DRILL STEM TEST REPORT - OFFICE READINGS ° DODGE CITY, KANSAS 67801
P.O. BOX 1826 TICKET NO.__1282 TESTER_DARRELL CLAPHAN (316) 225-0224
County. CLARK State KS. Sec 4 Twp 30s Rge 25W Recorder No. 22150 Cap. 3925
Formation MISSISSIPPIIntervaI 5345 - to 5379 - DST No. 2
Total Depth 5379 ' Type Test CONVENTIONAL Elevation 2582 K.B. Omin 0 min ___42__ Omin . 0 min _7_4__
Packer Depth 1 5340'- 6 3/4" 2.5 345'- 6 3/4” 3. 4. 5 min 53 3 min 42 5 min 63 3 min ___2_4___
Anchor Length 34' Size 4.75 1.D. 10 min 49 6 min 42 10 min 55 6 min 76
Surface Choke 1" Bottom Choke 5/8" BHT 120° 15min 47 9 min _42__ 15 min il— 9 min __L
20min 45  12min _45 20 min _31 12min 105
" Computed Pressures Given Times Computed Times 25min 44 15 min 51 25 min 78 15 min ___]_-26__
Initial Hydrostatic 2822 psi _6:25 pm Tool on Bottom 30min 42  18min _61 30 min 4 18min 162
IFP 53 psi to 42 psi 30 min. IFP 30 min. Bmin______ 21min _74 35 min 21min 195
ISIP 421 psi 45 min. ISIP 46 min. 40 min 24 min 111 40 min 2amin __229
FFP 63 psi to 74 psi 30 min. FFP 30 min. 45 min 27 min __159 45 min 27min __260
FSIP 546 psi 60 min. FSIP 60 min. 50min ______ 30min _208 50 min _ 30min 302
Final Hydrostatic 2738 psi _9:11 pm Tool off Bottom 55min ____ 33min 262  55min_____ 33min _333
| 6omin___ 36min_291  eomin_______ 36min__ 305
Recorders 65 min 39 min 304 65 min 39 min 39 2__._
Top Depth - 5348' No. 21946 Cap. 3925 . (inside) 70 min 42 min _360 70 min 42 min __ 417
Bottom Depth___ 5356 " No 22150 Cap. 3925 ibs. (outside) 75 min 462 min __421 75 min _ 45min _ 442
Straddle Depth No. Cap. Below Straddle 80 min 48 min 80 min 48 min 467
85 min 51 min 85 min 51 min __ 488
Recovery .90 min — S54min __________ 90min ________ 54 min __.511
Bmin _________ 87min _________ 95min_________ 57min _52_3_
60' MUD 100 min 6Omin ________100min —______ 60min 246
105min __________ 63min ________105min _______ 63 min
110 min 66 min _ 110 min 66 min
115 min __. — 69 min 115 min 69 min
120min —_____ 72min _______120min ___________ 72 min
1st Blow___WEAK BLOW SLOWLY DYING 1/4" TO 1/8" 126min 75 min 126min ____ 75 min
2nd Blow__NO BLOW FLUSHED TOOL AFTER APPRX. 20 MIN. RECEIVED WEAK BLOWR 130min _______ 78min 130min _________ 78min
OFF- 10 Kk kg et 135 min 81 min 135 min 81 min
P OF WATER Gas Pressures - 2 Merla Well Tester . . . :
Sampler Data 's:n;ilr?w Gauge Orifice Gl\lalscly/ol;. 2nrdnifr:°W Gauge Orifice CRI?E;I/QDI ::(5) ::: g; ::: - ::(5) ::: T 2: :::
Pressure psi 150 min — 90 min 150 min 90 min
Gas cu ft 155 min 93 min 155 min 93 min
Total Fluid cc 160 min 96 min 160 min 96 min
Oil cc 165min 99 min 165 min 99 min
Mud cc 170min 102 min 170 min 102 min
Water cc 175 min 105 min 175 min 105 min
Oil Gravity C °F 180min — 108min 180 min —______ 108 min
Gas/Oil Ratio 185min __  111min 18 min ____ 111 min
Chlorides - 190min _____ 114min ______ 190min ___ 114 min
1995 min 117 min 195 min 117 min
200min 120 min 200 min — 120 min
.'EPrinling
I8 3 £ & 3 2 2dJ gtaggsl L1110 & &I 53355381 & & B8iefsd

Shs/w
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| S=0O2S.2aD%9 0

Well: Norton 1-4 (15-025-20890)

from, ft to, ft thickness, ft
DST range: 5292 5316 24
Pay SD#1 ; o
Pay SD#2
Pay SD#3
Morrow pay

Reservoir gas properties:

Spgr.= 073 gas specific gravity (avg from 3 samples)
Tpc = 386 R pseudocritical temp
Ppc = 660 psia pseudocritical pressure

DST analysis - Gas using SPE Monograph method:

Pi= 886 psi

m= 104 psi/cycle

Qg = 227 Mcfd

Pwf = 18 psi (related to Qg - end of second flow)

Plhr=

Transmissibility:

Kh/mu = 162.6*Qg*Bg/m

Bg = Psc*Tr*1000*Z/(p*Tsc*5.614) gas formation volume factor

Psc = 1465 psi pr at standard conditions

Tr= R Restemp= | 118 F
Tsc= ~ 520R Std temp in R

p = (Pi+Pwf)/2 psi avg of static and flowing pressure
Tpr= pseudo reduced temp

Ppr= pseudo reduced pressure

Z= 0.92 compressibility factor at p and Tr
Bg= INNSI22) RBWCf

IS 1851.5906 md-fiicp

Permeability:

h= 5 ft pay

Mol wt of air = | [b/Ib mole

Mol wt of gas = : 1547 1b/Ib mole

mu@ 1atm= 0.0111 cp (@ res temp)

Vis ratio = 1cp atTprand Ppr  approx outside range
gas vis (mu) = N0 cp

o 4.1 md

H-3n -2 W

" entered data
read from correlations
read from Horner plot

I calculation

DST analysis - Gas using Low pressure gas method:

Mg = 166000 psi*2/cycle
Qg = !

Transmissibility:

Kh/mu = 1637*Qg*Tr*Z/Mg

[EE 1190.370387 md-ficp
Lo i i 26 md

Norton 1-4 (Low Pr.)

H-H
P

100.00 10.00 1.00
H time




Norton 1-4 (15-025-20890)
5292-5316 ft

100

10
Horner Time

900
850
800
750 ©
700
650
600

o FSP
» ISP




& @ @®
Norton 1-4 (15-025-20890)
5292-5316 ft
950
/?‘gzoég')é/g
850
S=EsEs 1800 £ oFSP
750
700 m = fé6-782 ‘
= Sy /ﬁ)/dy/e~ ‘
650
100 10 1
Horner time




Norton 1-4 (Low Pr.)

800000
750000
ot 700000
e 650000
: 600000
: 550000
500000
s 450000

400000
100.00 10.00 1.00

H time

>

P square (psi*2)




Norton 1-4 (Low Pr.)

800000
© 780000
1 760000
— 740000
720000
: 700000
: 680000
& 660000
z 640000
T 620000
600000
100.00 10.00 1.00

e = FPo o000 - 879 920
j ’
- /65 poo /s‘ t/cyh/f-

P square (psi*2)

N

H time




