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PHONE 5221206 AREA 303

VIRG'S TESTERS, IRE.

BOX 712 STERLING, COLORADO

a6 D)
: e o)
Contractor §:_|:gnal Drlg. CO. Top choke in TOOL SEQUENCE E g
. i 3 /1611 ik
Rig No. Bottom Choke 9 5]
spat ___ NE-NW Size Hole i i
Sec. 19 Size Rat Hole None ““\““ ““"ll
Yop. .9 N Size & Wt D. P.___ 4" 16,60 B
Rng. 78 W Size Wt. Pipe Jone 3 gl
Field ____ == I D. of D. C. 23 g b
County __Jackson length of D. C. 200! '(; ﬁ
State Colorado Total Depth 5870 ) Y q %
Elevation 8320 _ "Ground" Interval Tested 5790'-5870" o Q &
Formeation Niobrara Type of Test Straight f_:;. -
Tool Open @ 10:25  AM. IS - %
Flow #1120 ___ Min. SIP #1 60 Min. Flow #2_120  min sip #2__60__min. BB e 4 | B
Flow i3 Min, SIP #3 Min. Flow #4. Min. SIP #4 Min. s
B. H T. —_ Gravity {(‘\' EI
Mud Wt 9.1 Viscosity 48 5790 HHHHHHHHHH o ?
D, BB e
o AL PRD Make Kuster AK-1
S T R-4 48] Press Field Corrected
. Pl TR L, A | 2709|2726 <
: ‘., ®'=*-‘ FH K | 2669 [2690 o
2 Lo Flow #1-IF B | 4o 37 Ty
FF c | %0 %2 2 &
: SIP_i1 D | 106|125 5 3
i < | Flow #2-IF E| Lo Lo 1 &
3 FF F 26 34 & a
i SIP #2 G | 66 71 2
Flow #3-IF H | None |Taken o 0
EF | " " o)
SIPH3 i1 =n " =
: ; : o)
% seih . E
el , 1 :
- Getiom Packer 5
; : . Bled To o
’ )\ ' 3@ : | g &
; ¥ oo i Qur Tester: Fred Webb @ g
s, - - e L .Jlr___'-m-r,“‘.1 ¥y 5 _I =
—— - : v = S e Witnessed By: R. Dahlgren \rio.) ST
Wl -
RECOVERY IN PIPE DID WELL FLOW -Ges O ol N watan. He Ao I
: 65' Mud = 0.40 Bbl., S
1st Flow- Tool opened with weak 3" underwater blow, increased to 1%—" underwater
blow at end of flow period.
2nd Flow- Tool opened with weak 2" underwater blow, decreased slowly to 1/8" e o)
undervater blow at end of flow period, oo
REMARICSI S L P : 41
55
9_.
Breakdown of shut-in pressures not practical, s
TrastaienE ‘ B,
2
No)




@

Phone 522-1206 \{-‘FEE\%@’S -E-ES-E.E %"S’ EE{{@. Box 712 — Sterling, Colo.

Fluid Sample Report ||“|II" I|| I||

Date oo % Pt o AR O e LAl Ticket No. 16628

Company Helmerich & Pa.ynei Inc,

Well Name & No. . MeCalham-Federal # 1=19  DST Now oo e

County Jackson Slate ..o = e Dilodadaor . e oS

Sty oS SR | R SN S A Test Interval ...ococoovieeeen. 72, s R

Total ¥olumerol Samplort oo Bl L e e ce.
Total Volume of Sample: ... .- A el S D e L B B N ce.

Water: None ce.

Water:
Mud Pit Sample
_ Bas/0il Ratio oo ST B E Gravily oot PN e o)L R i T e, N OF

Where was sample drained

Remarks:
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UNITED SERVICES

*

Phone Box 712
522-1206 Area 303 DIVISION OF LYNES. INC. Sterling, Colo, 80751
>
&
' a
Contractor___Signal Drlg. Co. Top Choke. 15 Flow No. 1 o Min. | ¥
Rig No.____ % Bottom Choke__1" *Shutin No. 1 €0 < Min,
Spot NE-NW Size Hole 7 _T/BY. Flow No. 2 6 e Min.
Sec. 12 Size Rat Hole__None Shut-in No. 2 60 ¢ Min. | &
Twp. 9N Size & Wt. D. P.43" _ 16.60 Flow No. 3 e Min. |®
Rng. 78 W Size Wt. Pipe__ None Shut-in No. 3 — Min, |
Field Wildecat LD ofD ey 2t @
County______Jackson Length of D. €. 300" E
State Colorado Total Depth_ 6925! Bottom Hole Temp._ == 3
Elevation___8320' _"Ground" (interval Tested 26750 '~6910" Mud Weight -2 g
_Formation) _Muddy & Dakota Type of Test__Straddle Gravity. = 3
e Conventional., Viscosity. 40
"\I Tool opened @ 8:00 AM,
w PRD Make Kuster AK-1
No. 2481 cap. 5200 6770
Press Corrected
Initial Hydrostatic A 35219
' Final Hydrostatic K | 3216 =
1< B~ = Initial Flow B 500 S
}\f\ _T— 1654 .} Final Initial Flow C L) =
§ 4 R—d4aB] <|__Initial Shut-in D_| 1766 &
f ' s |__Second Initial Flow E 406 3
3 »<]__Second Final Flow F 726 81\
¢7|__Second Shut-in G 1721 o
p P Third Initial Flow H =
b Third Final Flow I -
\‘ ’ "H ‘“\l Third Shut-in J rd
| | i \
. e \ ‘
1 i \
J ~J {2 S o2
(ES "‘-,' Our Tester:__F. Webb i
+ % ] Witnessed By: R« Dahlgren i
5
Did Well Flow — Gas__No oil No Water__No o
RECOVERY IN PIPE: 1600' Total
BE S e 180' Gas cut mud = 2,56 Bbl.
1180' Mud & gas cut water = 16.19 Bbl.
240' Gas cut water = 1.18 Bbl.
: 5
1st Flow- Tool opened with weak 3" underwater blow, increased to off o
REMARKS: bottom of bucket in at end of flow period. 3
2nd Flow- Tool opened with weak 3" underwater blow, increased to off :,
bottom of bucket in 10 minutes, and remained thru flow period. S
@
O
Corrected pressures in 6 minute increment readings on following page.
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(T i

Operator

L&Y

Helmerich & Payne, Inec.

UNITED SERVICES

DIVISION OF LYNES, INC.

Lease & No, McCalham-Federal # 1-19

DST No.

[

Initial Shut-in

0O min.

6
12
18
24
30
36
4o
48
54
60

Final Shut—in

414 psi.

1643
1698
e
1740
1750
1759
1762
1764
1765
1766

0O min,

6
12
18
24
30
36
42
48
54
60

1"

726 pai.

1532
1606
1639
1663
1679
1692
1701
1709
1716
T2

"



UNITED SERVICES .

DIVISION OF LYNES, INC.

Fleid Somple Report

---------------------------------------------------------------- ceeeeeesreeeenecer Ticket No., 1651___---.
Company ... Helweriinhy 8 PEne, il = et e 8

e T Ty 3

Woll Name & No. ... Melaham-Fedapal 3 Te10  DET No. oo Boiaontessontassiss ey tes ciesenssemciboit

COUOIY oo aririrnn NOBEBOR e irmnereminitin  SEBRO o oot Collmaiones | i
Sampler No. e i s Rt d¥aeval 6750'_6910' .................................
Pressure in Sampler .20 . i PSIG ¢ | VISR oo S SRR OGSO SR R
Total Volume of Sempler2100 .................................................................................................... ce.
Total Volume of Samples ... . I e e i b Lo s, e ce.
o N o) NN e LRI R e T S ce.
Waker: et o 15,0 LT SN . AR R ot sSSP 1, o) cc.
Mudzicococ e L O T T S cc
e e I et = b e e Bl LI cu,
©thel: ... MEmEs 8 0 Bt N o et R e R e DRI s e
Restistivity .
Water: weres Ly [0 0 gt @ ... ol of Chloride Content .......... et ST O ppm.
Mud Pif"sample ....... 0559 .. . ) e Bt of Chloride Contfent _........... Ll SO R ppm.
Gas/Oil Ratio ..oorvomreoeeceeeeeeeeeeeeae T L i+ S e N OAPl (@) ovsinmniniin sy OF
Where was sample drained ... B8 L0 e oo s
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Phone
522-1206 Area 303

Box 712

UNITED SERVICES

DIVISION OF LYNES. INC.

TVNES

=

Contractor_______Signal Drlg. Co. Top Choke 1" Flow No. 1 30 Min.’
Rig No. & Bottom Choke 9/16" Shut-in No. 1 60 Min.
Spot NE-NW Size Hole 1. Flow No. 2 60 Min.
Sec. 19 Size Rat Hole None Shut-in No. 2 120 Min.
Twp 9_N Size & Wt. D, P.___ " 16.60 Flow No. 3 - Min.
Rng. 78 W Size Wt. Pipe. None Shut-in No. 3 = Min.
Field _Wildeat I.D.ofD.C 24"
County Jackson Length of D. C. 265!
State Colorado Total Depth 7066! Bottom Hole Temp._—==
" Elevation 8320! _"Ground" Interval Tested 6892-7066 Mud Weight 9.3
Formation Lakota Type of Test Conventicnal | Gravity. ——
Straight Viscosity 42
"II,I" " m Tool opened @ 8:00 A.M.
: > R PRD Make Kuster AXK-1
doleit No.. 3862 _cap. 5750 _@ 68591
— 3ARG? Press Corrected
Initial Hydrostatic A 3%30
Final Hydrostatic K 3316
Initial Flow B 175
Final Initial Flow C 311
Initial Shut-in D 1780
Second Initial Flow E 361
Second Final Flow E 569
Second Shut-in G 1780 |
Third Initial Flow H —
Third Final Flow I gy
Third Shut-in J e
1
Pressure Below Bottom
Packer Bled To
il Our Tester:___Rick Hanson
34 Witnessed By:__Tom Carroll
Did Well Flow — Gas__No __0il__No___ Water_No
RECOVERY IN PIPE: 1277' Total fluid
1277" Gas cut water = 15.67 Bbl.

REMARKS:

1st Flow - Tool opened with weak blow,
7T minutes and remained thru

2nd Flow -- Tool opened with weak blow,
remained thru open,

inc:r-easc_ad to bottom of bucket in
open,

increased to bottom of Ducket and

Corrected pressures in 6 and 12 minute
page. i

increment readings on following
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S} UNITED SERVICES .

A DIVISION OF LYNES. INC.

(e
et

Operator___Helmrich & Payne, Inc. Lease & No,_._McCullum-Federal #1-19 pST No._3

&

Initial Shut—in

0 min. 311 psi.
1"

g " a7k
13 1551 "
18 ¢ 164 o
2h w1684 n
30 1" 1716 "
5B " d76 "
o n : 17511_ 1"
b v 1765 w
SH 0 S
R IR - o T

Final Shut-in

O min. 569 psi.

12 " . Jeas
2t G63g M
36 " 1661
LI T T
60 " 1739 "
F2 - 1751 "
g4y n 1762 n
g6 * 1768
108 n 1775 v '

1gg ®  lyde ©



=) UNITED SERVICES

A | /
1 @ %
SRR DIVISION OF LYNES. INC.

IIII""WN Fluid Sample Report

Company Helmrich & Payne, Tne,

Well Neme & No. . ... WoCollumeFad,, dH=09. Tmer N e

SemplepNeas. T e isemse . TS Dilorval e 6892_7066 .............

.................................... 10-5-75 Tt N s e e BB T

Pressure in Sampler ... 02 ... PSIG BHT i

Total Volume of Sampler: 2150 ce.

Total Volume of Semple:....._. . . L5 ok SN e B W M. 0,0 = b s b ) ce.
@ile e e e oG e et SRR e AL e cc.

Waters oo RO 5 2150 ce.

Resistivity

Waters VDbt @ .........[2° ... of Chloride Content .............. 31390 s ppm.
Mud Pit Sample ... ko @ ... [2% . of Chloride Content 20,000 ppm.

Cas/Qil Retia e Giayiby = R e et SRR R e A e OF

Where wvas sample drained . BB . oo e oottt s it s sasgoscienissossweviseesbes i s v i e o




NOMENCLATURE (Definition of Symbols)

Q . = average production rate during test, bbls./day
Qy = measured gas production it during test, MCF/day
k = permeability, md
= net pay thickness, ft. (when unknown, test interval is chosen)
m = fluid viscosity, centipoise
s = compressibility factor
Tt = = reservoir temperature; © Rankine
4 m = slope of final SIP buildup plot, psig/cycle (psig?/cycle for gas)
b = approximate radius of investigation, feet
[ = wellbore radius, feet
to = total flowing time, minutes
P, = Extrapolated maximum reservoir pressure, psig
Py = final flowing pressure, psig
P.L = productivity index, bbls./day/psi
P.l, = theoretical productivity index with damage removed, bbl./day/psi
D.R. = damage ratio
ED.R. = estimated damage ratio
AOF = absolute cpen flow potential, MCF/D
AOF, = theoretical absolute open flow if damage were removed
z = subsea depth
w = water gradient based on salinity
He = potentiometric surface

INTERPRETATION CALCULATIONS (GAS)

INTERPRETATION CALCULATIONS (OIL/WATER) R = v ®
AVERAGE PRODUCTION RATE DURING TEST ESTIMATED GAS PROPERTIES Estimated Bottom Hole Temperature >
Q apacily » recovery + drill pipe capac. x recovery) Gravity @ 40° F Viscosity (Res.) cp. Compressib!'ity Factor [Z)
el fiow time + fiagl flow time TRANSMISSIBILITY Measured D.5.T. Gas Rate = mef/d.
)1 )+l )] 1]
h 1+ 1 kb= 1637 0, 2T, 1637 | ) ) { ) = . mdf
= 1440 (0145 or 0073} i N B e & £ 1B U = i
{ ! (Dri!i Colar Conversion! I ST CAPACITY
s bbls, /day Is Considered
FLUID PROPERTIES Estimated Bottom Hole Temperature ° S M Ji il
AVERAGE EFFECTIVE PERMEABILITY Ectimated Pay Thickness Fr
APl Gravity @ 60° F. © Specific Gravity @ 40° F. Est. Viscosity . cp Actus! Pay Thickness Ft.
. — = e koW & d.
TRANSMISSIBILITY H )
o= 18240 = 1826 (| = md.-ft/cp APPROXIMATE RADIUS OF INVESTIGATION i
® m {
—= b=o002 VEF = 002 = .
IN SITU CAPACITY o Al I It I
ACTUAL CAPACITY
kh - ( " o _md.A .
kh = 3270 Qp p Z T logl0.472r) = 3270 | )M | = md.-ft.
AVERAGE EFFECTIVE PERMEABILITY Estimated Pay Thickness  Fi. =tk Ppﬂ: .‘p:ag 2! 1 L. ] }_{ i ! ]
Actual Pay Thickness i
k={ = DAMAGE RATIO EDR. =_ [P2-PA)
[ ] m Jog 1, + 2.68]
T T DR. = InSitu Capacity = | 0 S
PRODUCTIVITY INDEX ] Actual Capacily Ty EDR. =
Pl = L= S { ) - bbl. /day-psi —
oo | oy ESTIMATED RANGE OF AOF POTENTIAL
P - Py [ 1= | )
DAMAGE RATIO 5 Mex ACF = QP2 = | | = 1 ) = ... MCF/D
2 —
DR = 0.183(P.-PJ = 0.183 [{ b 3= Pf-PA ) { 5 )
m )
PRODUCTIVITY INDEX WITH DAMAGE REMOVED Min. AOF = Po= )1 ) = { = ... MCF/D
VPP VI | B | B i )
Ply = PLaDR. = | 3 ) = bbl./day-psi - s —
L= SR LA ESTIMATED RANGE OF AOF POTENTIAL, DAMAGE REMOVED
APPROXIMATE RADIUS OF INVEST
Max, AOF, = [Max. ACF) DR} = | ) | -
b= VI = i = ot Min. AOF, = [Min. AOF] [DR] = | ) ) =
| }x 100 = o m:zf'g,:r‘:j'zgr._‘;") Drawdown Facior = ISIP— FSIPx 100 = | 1—1 15100 =
{ or substantial 151P ( )
Potentiometric Surfece = H, = 2+ P, he = e o] | =+ - =ik | Potentiometric Suface = H, = Z2+F, H. = ] 1 } =+ L e
w ( ) w 1




NI=S] UNITED SERVICES ;

DIVISION OF LYNES, INC.

Operator Helmerich & Payne, Inc. Lease & No. - McCallum-Federal #1-19 DST No.

g

TO0O1L __QPENED

This recorder blanked off below the bottom packer and since
pressure .bled to only 1777 lbs., which is more than the

shut-in pressure, the bottom packer held. Recorder No. VI-38 .



PRESSURE CHARTS . [&ij_%@

GUIDE TO INTERPRETATION AND IDENTIFICATION OF
LYNES DRILL STEM JEST PRESSURE CHARTS

In making any interpretation, our employees will give Customer the benefit of their best judgment as to the
correct interpretation. Nevertheless, since all interpretations are opinions based on inferences from electrical, mech-
anical or other measurements, we cannot, and do not, guarantee the accuracy or correctness of any interpretations,
and we shall not be liable or responsible, except in the case of gross or wilful negligence on our part, for any loss,

costs, damages or expenses incurred or sustained by Customer resulting from any interpretation made by any of our
agents or employees.

AK-1 recorders. Read from right to left.

- 1. INITIAL HYDROSTATIC MUD PRESSURE
1\ 2. PREFLOW
3. INITIAL SHUT-IN

4a. 2nd INITIAL FLOW e

ﬁ 4b. 2nd FINAL FLOW
P
R 4c. 2nd SHUT-IN
E
[3 5. 3rd INITIAL FLOW
5
U 6 FINAL FLOW
R :
E 7. FINAL SHUT.IN
“J
2 8. FINAL HYDROSTATIC MUD PRESSURE
e e
. N.B. When only two shut-in and flow periods are
K-K-3 recorders. Read from left to right. run; Ao, 4b and dc dre omitted.
Typical charts for visual field analysis ranging from
very low to high permeability.
Very low permeability Slightly higher permea- Slightlly hig‘ha r perme: Average permeability. Final Average permeability. Strong
Usuolly only mud recovered ability.  Again  usually ability. Small recovery, less  and initial shut-ins differ by 50 damage effect. High shut - in
from interval tested. Vir mud recovered. than 200" ft). psi. © pressure, low flow pressure.
tually no permeability.
Excellent permeability where final High permeability where 1SIP Deep well bore invasion or dom- Tight hole chamber tester.
flow tinal shutin pressure. and FSIP are within 10 psi. oge. Final shut-in higher than the Permeability very difficult
] initial shut-in. to interpret unless the re-

covery is less than chamber
length. Flow pressure builds
up rapidly if recovery is
large, similar to a shut-in



NOMENCLATURE (Definition of Symbols)

Q = average production rate during test, bbls./day
L&) = measured gas production rate during test, MCF/day
= permeability, md

= net pay thickness, ff. (when unknown, test interval is chosen)

B = fluid viscosity, centipoise

z = compressibility factor

Te = reservoir temperature, ° Rankine

m = slope of final SIP buildup plot, psig/cycle [psig?/cycle for gas)
b = approximate radius of investigation, feet

o = wellbore radius, feet

ta = total flowing time, minutes

P = Extrapolated maximum reservoir pressure, psig

Py = final flowing pressure, psig

Pl = productivity index, bbls./day/psi :
Pl = theoretical productivity index with damage removed, bbl./day/psi

D.R. = damage ratio
E.D.R. = estimated damage ratio

AOF = absolute open flow potential, MCF/D

AOF, = theoretical absolute open flow if damage were removed
g = subsea depth

w = water gradient based on salinity

H. = potentiometric surface

INTERPRETATION CALCULATIONS (GAS)

INTERPRETATION CALCULATIONS (OIL/WATER)

BT
AVERAGE PRODUCTION RATE DURING TEST ESTIMATED GAS PROPERTIES Estima‘ed Botiom Hole Temperature .
© = 1440 [drill collar capacity x recovery + drill pipe capac. x recoveny) Gravity @ 60° F Viscosity [Res.) <p- Compressibility Factor (Z)
i i i Sial Vo e TRANSMISSIBILITY 0 Nietmicad DA SRR “mef/d.
= 1440 [ ) |+t M 1

( Jkd | kh = 1637 Q 2T, 1637 ( 1 il | =

= 1440 (D145 or .0073]( HE i [ E 2 = L ) b
( i ’ IN SITU CAPACITY

e bbls./day
FLUID PROPERTIES Esfimated Bottom Hole Temperature . L bt I’z il

1,

APl Gravity @ 60° F. © Spectfic Gravily @ 60° F. Est. Viscosity e Ft.
e e e K sty i Al

TRANSMISSIBILITY (r_} i

B o= (R2eQ = B ) = : md.-ft/cp APPROXIMATE RADIUS OF I} ) s

B m { |
T s R o e e =t e b= 002 VEF, = 002 < T = i

IN SITUY CAPACITY o i i E .

ACTUAL CAPACITY ) i

kh = { " |= mdft o
e ST kh = 3270 Q; u Z Ty logl0.472rc) = 3270 )

AVERAGE EFFECTIVE FEAMEABILITY S S . . i 1 1 H

ko= = .md . i i B s e e

( |
PRODUCTIVITY INDEX LR :L'i 7 -] - e
Pl = o - - oo f’,'P!; =5 “—-—-___._ T e e FEes T T e ]
ALIERISE T TR ESTIMATED RANGE OF AQF POTENTIAL
Po - Pe {
DAMAGE RATIO . Max AOF = O,PF = [ L P o ) MCE/D
2-p2 [ e 131 ]
Min. AOF = QP = e A | ) = | ] = MCE/D
VEST \/Tlf"— = ol il ]

{ 1 e bbl. fdayepel e =5
e S S == ESTIMATED RANGE OF AOF POTENTIAL, DAMAGE REMOVED

Mex. AOF, = [Mzw. AOF[D.R) = | 1t | =
Min, AOF, AOFDR) = | 1 [

Drawdawn Factor = ISIP— FSIPx 100 = = _Jx103=
BB { )

Petentiometric Surface = Hy = 2 + P,

w

w | !
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PRESSURE CHARTS

GUIDE TO INTERPRETATION AND IDENTIFICATION OF
LYNES DRILL STEMqTEST PRESSURE CHARTS

In making any interpretation, our employees will give Customer the benefit of their best judgment as to the

correct interpretation. Nevertheless, since all interpretations are opinions based on inferences from electrical, mech-

anical or other measurements, we cannot, and do not, guarantee the accuracy or correctness of any interpretations,

and we shall not be liable or responsible, except in the case of gross or wilful negligence on our part, for any loss,

costs, damages or expenses incurred or sustained by Customer resulting from any inferpretation made by any of our

agents or employees.

AK-1 recorders. Read from right to left.

AK-1

BASE LINE OR ZERO PRESSURE 2

= ELe e e i L S —TIME

K-K-3 recorders. Read from left to right.

Typical charts for visual field analysis ranging from
very low to high permeability.

I = B ———

4b.

4c.

INITIAL HYDROSTATIC MUD PRESSURE ~

PRE-FLOW

INITIAL SHUT-IN

2nd INITIAL FLOW i
2nd FINAL FLOW

2nd SHUT.IN

3rd INITIAL FLOW

FINAL FLOW

FINAL SHUT-IN

FINAL HYDROSTATIC MUD PRESSURE

N.B. When only two shut-in and flow periods are

run, 4a. 4b and 4c are omitted.

Slighr‘ly hi g- her perme.

Very low permeability. Slightiy higher permeo- Average permeability. Final Average permeability. Strong
Usually only mud recovered ability.  Again  usually ability. Small recovery, less and initial shut-ins differ by 50 domage effect High shut - in
from interval tested. Vir mud recovered. than 200 f1). psi. pressure, low flow pressure
tually no permeability.
Excellent permeability where final High permeobility where ISIP Deep well bore invasion or dam- Tight hole chomber tester,
flow final shutiin pressure. and FSIP ore within 10 psi. age Final shut-in higher than the Permeability very difficult

initial shutin, to interpret unless the re-
covery is less than chamber
length. Flow pressure builds
up rapidly if recovery is

large, similar to a shutan



