
G

1



PAGE     1

SuRFACE  INFORATION
D..crlpti®n  (Rao of Flow) lm.

P,,I,u,,(,.a.I.a.) surfuc,Chcko

Opon.a  ,col 0656 - -
WEAK     BLOW

CLOSED     FOR      INITIAL    SHUT-lN 0726 - -
F.lNISHED    SHUT-lN 0826 - -
PULLED     PACKER     LOOSE 0915 - -

Cu.h l®n Typ.                                 Amount                             Pr...vb                              tow®m cl`ch.

si„     15/16"

MUD  DATA
MudTyp.                .   lMPERMIX       SALT                          wt.                                                9.4

v|.co||ty                   46                                                             W®for  Lo..                              9. 6      c.c.
',,ty.®.I.t:  OfMrd          -                @                  -             ®F,  Offliwoto         -                   @            -                   ®F

; Chl®rid.  C®nfont     -                                                                                                                                                       PPM+

tECovfBY  DESckl.TION
J

MUDDY    SALT    WATER

^RRELS

1.18

%  W^,E| 9,  o,HErs ^PI   ORAVITY

@OF

*ESISTIVITY

@®F

CHL  ,P„

TOP    SAMPLE @®f. •08   @   66    ®F.
M.lDDLE    SAMPLE @®F. •07   @   66    ®F.
BOTTOM    SAMPLE @OF. •07  @   66   ..I.

63000
64000
660cO

@®F. @®f.

@®f. @®F.

@Of. @®f

@OF @®F

SUITE    1400 F.IDELITY     PLAZA;      OKLAHOMA     CITY OKLAHOMA       73102

Company MICHIGAN-WISCONSIN     PIPELINE     COMPANY

L®co.fen

T.,' #
s E c . 25-31 s-22w

3-9-76

County _

T®chnician

CLARK

MULL  I  NS W00DWARD

KANSAS

T..' ^pp'ov.d  By MR.     WILLIAMS     CLAPPS
Fi.ld  I.per. No.

No.  I.port.  A.qu..Od

10662   C
6x



INSTRUMENT   NO. :    T-453

PAGE   NO.      2

BOTTOM   HOLE   PRESSURE   AND   TIME   DATA

JCW-On

CAPACITY   (P.S.I.):           7000#                   DEPTH       4402

PORT   OpENING:           iNs iDE            BOTTOu   roiE   TEMp.:

DESCR I PT I oN

INITIAL   HYDROSTATIC   MUD
INITIAL    FLOW     (1)

INITIAL    FLOW    (2)

INITIAL   SHUT-IN
SECOND    FLOW    (1)

SECOND   FLOW    (2)
SECOND   SHUT-lN
FINAL    FLOW    {1)

FINAL   FLOW    (2)

FINAL   SHUT-lN
FINAL   HYDROSTATIC   MUD

REMARKS :

LABELED
Fro I NTs

1

2
3
4

FT.

|3o°F.             F|E|OREPORTNO.10662   C

PRESSURE                         G I VEN                        COMPUTED
(P.S.I.)                       T'ME

2223
8

-. 120_151o

2178

TIME



PACENO.      3
Ja-On

BOTTOM   HOLE   PRESSURE   AND   TIME   DATA

INSTRUMENT   NO.:       J-313                         CAPACITY   (P.S.I.):         6400#                       DEPTH              4488                     FT.

PORT   OPENING:             ouTsiDE      BOTTOM   HOLE   TEMP.:                         130°F.                FIELD   REPORT   NO.                10662   C

DESCB I PT I ON

INITIAL   HYDROSTATIC   MUD

INITIAL    FLOW    (I)

INITIAL    FLOW    (2)

INITIAL   SHUT-lN
SECOND   FLOW    (1)

SECOND   FLOW    (2)
SECOND   SHUT-lN
FINAL   FLOW    (1)

FINAL   FLOW    (2)
FINAL   SHUT-IN
FINAL   HYDROSTATIC   MUD

REMARKS:      BELOW    STRADDLE.

.,`,i,,
`,`fty,..,-

'~

LABE LED                          PRES SURE
ro I NTS

1

(P.S. I . )
2252

G I YEN                        COMPUTED
TIME TIME

----1€-

.  .  .I .-----. 1,-.?.I ,...- `.,-'--. :.-.I-.`.' -......
• : - . . _ -i --- : i`:=:.: - -_-q ..  .
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PAGE     1

SURFACE  INFORMATION

D..crlp.ion  (R®O ®f Flow)

Op.ned  Tcol

BLOW,      1 IN    WATER

CLOSED     FOR      INllTIAL    SHUT-lN

FINISHED    SHUT-lN

RE-OPENED    TOOL

1"      IN     WATER     F.OR

BALANCE    OF    TEST

CLOSED    FOR    FINAL    SHUT-IN

FINISHED    SHUT-IN

EQUALIZED     MUD

PuLEED    PACKER    LOOSE

Cuihlon Typ.                                 ^mck.nt                            Pr...I.I. horn Chol.

s'I,    ,5/,6"

MUD  DATA
CHEM  I  CAL

VI,co,Ity

ho.I..:  ®f  Mud
34cOO

W®tor  to,,
®F'  ®f  Fll',®O

3



PACE   NO.    2

BOTTOM   HOLE   PRESSURE   AND   TIME   DATA

INSTRUMENT   NO.:        J-113                         CAPACITY   (P.S.I.):          6400#                      DEPTH         5451 FT.

PORT   OPENING:               ouTslDE     BOTTOw   HOLE   TEMP.:                           115°F.                FIELD   REPORT   NO.10738    C

DESCR I PT I ON

INITIAL   HYDROSTATIC   MUD

INITIAL    FLOW     (1)

INITIAL    FLOW    (2)

INITIAL   SHUT-lN
SECOND    FLOW    (1)

SECOND   FLOW    (2)
SECOND   SHUT-lN
FINAL   FLOW    (1)

FINAL   FLOW    (2)

FINAL   SHUT-IN
FINAL   HYDROSTATIC   MUD

REMARKS :

LABELED
PO I NTS

1

2
3
4

PRESSURE                        G I VEN
(P.S.I.)                       T'ME

2727
42
75

1844

92
123

1847
2747

COMPUTED
TIME
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COMPUTERIZED DATA AIVALYSIS
MARCH    23,1976

GENTLEMEN:

THE     ENCLOSED     TEST    APPEARS     TO     BE    A    GOOD    MECHANICAL    DBILL    STEM     TEST    DURING

WHICH     THE     TOOLS     DID     FUNCTION     PROPERLY.      THE     FORMATION     PRODUCED     ENOUGH

RESERVOIR     FLUID     FOR     PROPER      IDENTIFICATION.      RESERVOIR     PRESSURE     DRAWDOWN

WAS     SUF.FICIENT    AND     ADEQUATE     SHUT-lN     BUILD-UPS     DID     OCCUR     FOR     RELIABLE

QUANTITATIVE    ANALYSIS.

1.         Flow    RATE: A     F.LOW     RATE     OF    62     BBLS/DAY    OF     LIQUID    WAS     CALCULATED     FOR

THIS    TEST    USING    A    PRESSURE    GRADIENT    OF    .3653    P.S.   I

LIQUID    AND     THE     FINAL    FLOW     PRESSURE.

F.T.      F.OR     THE     RECOVERED

2.         RESERVOIR     PRESSURE:         EXTRAPOLATION    OF    THE     INITIAL    SHUT-lN    PRESSURE

BUILD-uP     INDIC.ATES     A    MAXIMUM    RESERVOIR     PRESSURE    OF    1471      P.S.I.G.     AT

RECORDER    DEPTH.     EXTRAPOLATION    OF.    THE     F.lNAL    SHUT-lN    PRESSURE     BUILD-UP

INDICATES     A    MAXIMUM    RESERVOIR     PRESSURE    OF    1253    P.S.I.a.     AT    RECORDER    DEPTH.

THE    DIFFERENCE     BETWEEN    THE     INITIAL    AND     FINAL    SHUT-lN    PRESSURE    OF    218     P.S.I.G.

WAS     PROBABLY     DUE     TO     INSUFFICIENT    SHUT-lN    TIME.

3.         PERMEABILITY:         THE    CALCULATED    TRANSMISSIBILITY     FACTOR    OF    20.83    MD.-FT./CP.

INDICATES     AN    AVERAGE     EF.FECTIVE     PERMEABILITY     TO    LIQUID     OF.    5.69    MD.      FOR     THE

REPORTED    7    FOOT    TEST     INTERVAL.     THE    CALCuLATIONS    WERE     BASED    C)N    A    SLOPE    OF

£:gu:;:.i;{L::E::C::L:::i+}::s:R?X)T::EF48::o:::T:+N688::D:Y:::::;,i:DWAS
138    CU.FT./BBL.     OF    ORIGINAL    DISSOLVED    GAS     (a)     VISCOSITy    1.80    CP.,     (C)     FORMA-

TION    VOLUME     FACTOR    1.062    BBVBBL.     THESE     F.lGURES    WERE    OBTAINED     F.RON    THE

AVAILABLE     TECHNICAL     LITERATURE.

4.        WELL    BORE    DAMAGE:         THE    CALCULATED    DAMAGE    RATIO    OF   ±|    INDICATES     THAT    NO

WELL     BORE    DAMAGE     IS     PRESENT    AT    THE     TIME    AND    CONDITloNS     0F    THIS     TEST.

5.         RADIUS     OF      INVESTIGATION:          THE    CALCULATED     RADIUS     OF      INVESTIGATION    OF-THIS

;:3Txliong.¥EE.:E:::::::s:#p:::::E:A::R;:,#M::Rigr;a::::REss,„L,TyoF

6.         GENERAL    COMMENTS:         THE     FORMATION    EXHIBITS     THE    CHARACTERISTICS     OF     RELATIVELY

GOOD     PERMEABILITY     EFFECTIVE     TO     THE     RESERVOIR     FLUID     AND      INDICATES     THE     ABSENCE

OF    WELL     BORE    DAMAGE.     THE    MOST    SIGNIFICANT    FACTOR     OBSERVED     DURING    THIS     TEST,

HOWEVER,     WOULD     BE     THE     PRESENCE     OF.    AN    ANOMALY.      THE     BREAK    UPWARD     IN    SLOPE

EXHIBITED      IN     THE     FINAL    SHUT-1N     PLOT    USUALLY      INDICATES     A     DECREASE      IN    TRANSMISSIBILITY

AWAY     FROM     THE    WELL     BORE.      LOGS     SHOULD     BE     EXAMINED     AS     A     THINNING     EF.FECT    OR     FRACTURES

COULD     BE     PRESENT    AND    WELL     POTENTIAL    WOULD     THEN     BE

MICHIGAN-WISCONSIN     PIPELINE     COMPANY

Fox      #1
TEST   #   2

CLARK    COUNTY,     KANSAS

5091  '    To   5116'
SECTloN:       25-31s-22w

ESERVOIR     EVALUATION

DEPARTMENT

FIELD    REPoRT   #   07453   C

ln   making   any   int®rpr.totion,   our  .mploy®®.  will   oiv.  Cu.tom.r  the  b®n.fit  o(  th.ir  b..t  iudgm.nt as  to  the
correct   interpr.lotion.   N.v®rth®l.ss,   sinc.  all   int®rpr.lotion.  or.  opinions  bo!®d  on   inf.r.nc..  lrom  .I.ctiicol,
mechonicol   or  oth.r m®osur.m®nts,  w.  cannot,  and do not ouoront.. th. occurocy or coJl.ctn... of any  int.rpr.lo-
tions,   and  w®   shall   not  b.   liobl. or  r.sponsibl®,  .xc®pt  in  th.  cos. of gross or  wilful  n.®lig.nco on our  port,  for
any   loss,  costs,  damages  or  .xp®ns.a  incurr.d or  .uS.oin®d  by  Customer  r.sulling  from any  inl.rprelation  mode  by
any  of our  og®nls  or  onploye.s.
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Reservoir  Engineering   Dold

Recorder  No. J-108

n JOHNSTONu ...round . better w.y

Domoge  Ratio                  DR

.61
Effective  Transmissibility         E!± Md.ft.

LIQUID                              /`8 20. 83         Cp.
MOxim,uNm, ::i®Lrv:jHrupTr: :SNure     Po

1471        P.S.I.G.
Effective  Tronsmissobility       H# ELCp.

S'°PeF°{NS::t-:nH::r_V:N               M
484        PSI/logcyc|e

FlowR°te    L,Qu,D                         Q

62                Bbl./day
Potentiometric  Surface(Datumplane,SeaLevel)        PS

ft.
Pressure  Gradient

•288             PS,,'`.ft.
Productivity  Index                           p,

.046    Bbl./day/psi
G°Ss:#pRL°Etj°cHAMBER                 G°R

138              CF/Bb|.

Radius of  lnvestigotion
82     ft.

K(Effectiveto          LIQUID                 ') 5. 69           Md.

sLopE   M   =   1173   -689   =   484
Assumptions  made  for  Calculations  for   Liquid   Recoveries

I.   a  is averclged ot a  constant rcite.

2.    Pf  is  formation  flowing  pressure  at  a  constant  rclte.

3.    Formation  flow  is  taken  cis  single  phcise  flow.
If gas  is  produced  at  surface,  pliose  seporotion  is  assumed  to  hove  occurred  in  drill  pipe.

4.    Rodiol  flow  is  assumed.

5.    For  the  purpose  of  calculating   EDR  where  specific  reservoir  parameters  ore  not  avoiloble  it  is  assumed   that:

Effective  permeability,   K,   will   fc]ll   between  ........

Formcltion  porosity,  ¢,  will  fall  between
Fluid  compressibility,  c,  will  fall   between

Fluid  viscosity,  H,  will  fall  between
Well  bore  rcidius,  rw,  will   fall   between

Which  gives  an  average  volue  for  the  function  log    -

6.    Other  standard radial  flow,  equilibrium  assumptions.

Empirical   Equations:

1.    EDR=
Po   -  Pf

M(log  T +  2.65)
where  M =

2.   Tronsmissibi|ity  # =  lgrLQ
M

a3.   DSTJ=  Ffi        TheoreticcllJ=

Pl    -  Plo

Log  Cycle

7.08x   10-3   Kh

p,6  ln  (re/rw)

Kwi

Assumed  ln  (re/rw) =  7.60

4.    P.S.=    [Pox  2.309ft./Psl]      -[Recorder  depth  to  sea  level.]

5.    Radius  of  investigation,  r£  = t`   =c.f-,._= where  t = time  in  days

I  to  200 md
0.1  to  0.3

'OJ   to   10-I
0.05 to  50 cp.

37o"  to  4?."

5.5

ln   making   any   interpretation,   our   employees   will   give   Customer   the   benefit  of   their  best  iudgment  as  to  the
correct   interpretc]tion.   Nevertheless,    since   all    interpretcitions   are   opinions   based   on   inferences  from  electrical,
mechanical   or  other  measurements,  we  cannot,  cind  do  not  guorontee  the  accuracy  or  correctness  of any  interpreta-
tions,   and   ive   shall   not   be   liable  or  responsible,  except  in  the  case of  gross  or  wilful  negligence on  our  part,  for
any   loss,  costs,  dcimages  or  expenses  incurred or  sustclined  by  Customer  resulting  from  any  interpretcltion  made  by
clny  of our  agents  or  employees.
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SuRFACE  INFORMATION
D..crlp.ion  (t®fo Of Fbw)

Pr.." I.                Su rfoco
TIM, (P.S.I.a.) Chcto

Op.ned  Tcol C645 - BUBBLEHOSE

GAS     TO    SURFACE 0709 - ''

STf2oNr.    BLow

CLOSED     F.OR      INITIAL    SHUT-IN 0715 - ''

FI  N  I  SHF.n     .f=HLiT-I  N 0815 - „

RE-OPENED    TOOL 0820 - ''

0825 11/2# 1/4"
0830 1# ''

0835 \#. ''

0840 20   oz, ''

0850 18    oz. ''

0900 13   oz, „

0910 10   oz, ''

0920 8oz, ''

cLosED    F.oR    rlNAL    SHUT-iN 0920 8oz, ''

PULLED    PACKER     LOOSE 1120 - -

Cu.h lob Typ.                                Amount                           Pr...ur.                             toltom cl`ch

sll,      15/16"

MUD  DATA
Mud  Typ®                 SALT    GEL                                             wi.                          9.5iI5888

ke.I.I"fMI.d-L3L@       70            °F,ofFi|trato       .2           @       70            ®F
Chlorld. C®nwn.    32000                                                                                                    "

UIPMENT DATA
M.F.E.     OPEN    HOLE

M  I SS  I  SS  I  PP  I
yp.  T..,

Formoli®n  T.."d

E'.ya,ion

N.I  produ€W.  ln"rvol          7
i..lmond  Pore.ity
^11  D.plh.  M.alur.d  From

To'ol  l„p'I'

Moln   Hol./Co.in.  Slro

t®.  Hol./tin.r  Sit.
Drill   ColloJ   I.n®lh

Poc*.r  D.pth(.)                       5085'    &   5091  I

MULTl-FLOW   EVALUATok
FLUID   SAMPLE  DATA

S®rnpl.I I"I,ur,
tcov.ryl  Cu. F.. Gh.

ca 011

ce Web,
cc. Mud

T®,. Llquid c-

P.S.I.O.  ®t Svrf®c.

Oa./OII  Rotl®

tE8ieriviTy

I.coy.ry  Wafer -@ -®F.
I.coy.ry Mlid                -       @ -®F.
I.coy.ry Mud flltrato   _@ _  of..

Mud pit sompl.              uL36_@  ZQ_  °f.
Mud Pi. Sompl. Fillrot.  =i@ JQ_  °F.

CWLOIIOE
CoNTEur

32000

[ECOV(lY  DEScllpTION

HEAvl LY    GAS    AND OIL     CUT

%  W^TE| 96  0tHErs ^PI  ORAVITY

@®F

tESISTIVITY

@®f

CHL.   PPA

DRILLING     MUD 25    MUD 40.4@   60  ®F. @®F

@®F.

@OF.

@OF.

@              I.f.
@OF. @.F.
@®f. @®f.

@Of. @®f

@®f @®F

SUITE   1400 FIDELITY     PLAZA;      OKLAHOMA     CITY OKLAHOMA        73102

MICHIGAN-WISCONSIN     PIPELINE     COMPANY

5091  I    To   5116'

County _
Tecl`nicion

LARK

TYSON WOODWARD

Loco.lan_SEC.    25-31 S-22w

Stoto                               KA NS AS

N.     SITKA

3-13-76

T.''  ^ppr®v.d  ,y
Fi.Id  R.per.  No.



JOHNSTON

PAGE   NO.           6

FIELD   REPORT   NO.  :           07453   C

INSTRUMENT   NO.  :

CAPAC I TY :

J-108

NO.    OF   REPORTS:

PRESSURE   DATA    FROM   THIS   CHART    IS PRESENTED`  ON   NEXT   PAGE

'J"I,,.`'



BUTT[)M    HL)LE    PriESSUHE    AiJ[)   TIME    DATA

INSTRUMEN1.   NO.:    J-loo                    CAPACITY(P.S.I.)g       6400

JOHNSTON

I)EPTH!        5110    F1`.

PORT   opENING!     INslDE                   Bo'rrow   HOLE   TE`Mp.:           Ilo                   PAGE-I    i]r`      2

DESCR I PT I 0N

INITIAL    HYI)ROSTATIC   MU[)
INITIAL    FLOW(  I  )
INITIAL    FLOW(2)
INITIAL   SHUT-IN
FINAL   FLorJ(  I  )
FINAL   FLOW(2)
FINAL   SHUT-IN
FINAL   HYDROSTATIC   MUD

LADE-LED
POINTS

I

2
4
5
6-/

8
9

PHE`SSUHE               GIVE-N               COMPUTED

(P.S.I.)              TIME                       TIME
2 ,i 6 0 . 4

76.I
92.9

I 33b .  I
69.6

'27.9
I 090 . 5
2565.6

3030
6061

6060
120                         120

CHART    INDICATES    SLIGHT   TOOL   PLucoING   DURING   THE    INITIAL   FLOW
PERIOD.

INcflEMENTAL    REAl)INGS

LABEL      DELTA
POINT       TIME

I

PRESsut{E      T   +   DT/DT
(P.S.I.)

2560.4
2                    0                 76.I
3                   2              '05.9

5                    113.6
10                '04.6
15                   99.4
20                96.8
25                94.2
30                92.9

0                92.9
5             689.4

10               965.0
15               1073.7
20             ''41.0
25           „95.3
30             1235.4
35             '261.3
4'0             1280.7
45             1296.3
50              1310.5
5b              1322.I
60           '332.5
61               '335.I

0               69.6
5                  07.I

'0                74.8
15                  82.6
20                95.5
25               loo.7
30                104.6
35                108.5
40                 Ill.0
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LOG                 PW    -PF                     COMMENTS
(P.S.I.)

HYDRC]STATIC    MUD
INITIAL    FLC)W(  I  )
FLO/'   PulNT

INITIAL    FLOW(2)
STARTED   SHUT-IN

7.000             0.845
4.000             0.602
3. 000              0.4.77
2.boo             0.398
2.200             0.342
2.000             0.30'
I.857              0.269
I.750              0.243
I.667              0.222
I.600              0.204
I.J45               0.189
I.500                0.176
I.492                0.174

596.5
872.  I
980.8

I 048 .  I
I  102 . 4
1  I 42 . 5
I  I 68 . 4
I  '87.8
1203 . 3
12'7.6
I 22 9 . 2
1239.6
1242 .  I INITIAL   SHUT-IN

FINAL    FLOW(  I  )

I-IELl)   BEPuHT   l\vO.    07453C



•OuNSTon

PRESSUHE
(P.S.I.)

45                 '16.2
50                 120.I
55                 122.7
60                127.9

0              '27.9
I                  218.4
2              303.8
3              373.7
4             430.6
5                 481.I
6              527.7
7              565.2
8             60'.4
9             633.8

10              658.4
12               704.9
14               739.9
16                -/68.3
18                792.9
20               812.3
22             829.2
24             843.4
26              856.3
28             868.0
30             878.3
35             90'.6
40             922.3
45              94'.7
50             959.8
55              974.I
60             988.3
65              1001.3
70              1012.9
75             1023.2
80            1033.6
85           '044.0
90              1051.7
95           '059.5

loo             1067.2
'05             1073.7
Ilo             1078.9
115               1085.4
120            '090.5

2b65.6
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T   +   DT/DT

91. 000
46 . 000
3 I  . 000
2 3 . 5 00
I 9 . 000
16 . 000
13 . 857
12 . 250
I  I  . 000
I 0 . 000
8 . 5 00
7 . 429
6 . 625
6 . 000
5 . 5 00
5 . 09 I
4.750
4.462
4.214
4 . 000
3 . 57 I
3.250
3 . 0 00
2 . 800
2 . 636
2 . 500
2.385
2 . 286
2 . 2 00
2 .  I 25
2 . 059
2 . 000
I  . 947
I . 900
I  .857
1.818

I. 783
I  . 750

LIJG                 PW    -   PF
(P.S. I  . )

I  .P59
I  . 663
I.49 I
I  .371
I.279
I  .204
I  .  I 42
I.088
I.041
I.000
0.929
0.871
0 . 821
0. 778
0.740
0.707
0.677
0.649
0.625
0 . 602
0 . 553
0.512
0.477
0 . 44 7
0 . 42 I
0.398
0.377
0.359
0 . 342
0 . 32 7
0.314
0.301
0.289
0.279
0.269
0.260
0.251
0.243

PAGE      2   0F      2

COMMENTS

+`Ii\AL    FLOW(2)
STARTEr)   sHu.T-Itv

90.6
176 . 0
245.8
302.8
353.2
399.8
437.3
473.6
b05.9
530.5
577.  I
612.0
640 . 5
665 . I
684.5
70' .3
715.5
728 . 5
740.  I
750.5
J73.8
794.5
813.9
832 . 0
846 . 2
860.4
873.4
88 5 . 0
895 . 4
905 . 7
916.I
923.8
93 I  . 6
939.4
945.8
9b I  . 0
957 . 5
962.7          F`INAL   SHUT-IN

HYDROsfATIC    MUD

+`IELD   BEPOBT   NO.    07453C



C) G 4 5

C' 7 0 a

i

_JLprmrm-

-i-------i----

•-----       +
+-

i----

---r ----- +  ---- :--_  ---I

L

_.`rf   _._~  v_.     I    `   _..._   .   -___    ___=-_     i   __    -__   ,--

i


