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INTRODUCTTION

A Seismic Velocity Survey was conducted for Husky 0il NPR

Operations, Inc: Operator For Office Of National Petroleum Reserve

: '
Alaska, in the Tunalik Test Well No. 1 located in the National

Petroleum Reserve Alaska., The survey was conducted by the Birdwell

Division of Seismograph Service Corporation on June 1, 1979 (Run 1),

July 31, 1979 (Run 2), November 6, 1979 (Run 3), and December 27, 1979

. {Run 4).

A borehole compensated Sonic Log, digitized and integrated from

172 fr. K.B. to 20,322 ft. K.B., was calibrated to the geophona survey

data.

OPERATION STATISTICS

Location:
Surface conditions:
K.B. elevation:

Casing depth:

Seismic datum elevation:

Well T.D. driller:
Depth logger:
Shotpoint locations:

Survey based on:

Number of levels tested:

Sec. 20, Twp. 10N, Rge 36W
Favorable

+ 110 ft.

14,?19 ft. K.B.

Sea level

20,335 £t. K.B.

20,329 ft. K.B.

See Shooting Plat

K.B. elevation

33



QOPERATION STATISTICS - contd.

Upper geophone level tested:

Deepest geophone level tested:
'

Quality of geophone breaks:

Elevation velocity (Ve):

INSTRUMENTATION

Energy source:

Downhole detector:

Downhole ampiification:
Borehole coupling:
Surface ampiification:

Recording:

Tape format:

Recording mode:

Sample rate:
Trace polarity:

Digital tape playouts:

FIELD PROCEDURE

6500 f£t. K.B.
20,278 ft. K.B.

Good to poor

10,000 ft./sec.

Explosives

Six 15 Hz. geophones con-
nected in parallel

40 db

Surface controlled arm
Floating point-amplifierf
5.5.C. model IDPC-~1100 floating
point digital well survey re-
cording system

9 track, IBM compatible

800 bpi NRZI

1 millisecond

Time breaks: down
Geophone breaks: down

Standard practice, using the wall-coupled geophone, is to lower

the instrument to the level to be tested, open the coupling device,



FIELD PROCEDURE - contd.

slacken the cable, shoot, pick up the slack, retract the coupling de-~

vice and then move to the next level where the cycle is repeated.
' '
Slackening the cable while the phone is coupled to the wall minimizes

the effect of any cable-bornme energy.

RESULTS AND INTERPRETATION

.Seismic

The data used for the calculations consist of the times picked
from the digital records for each level. These tima data are tabulated
with the velocities and calculation steps on the velocity caleulation
sheets in the appendix. A computer plot of the time-depth, average
and interval velocities, with a reduced scale plot of the calibrated
velocity log, is included in the appendix. The fndividual digital
records are alsce shown in the appendix. The traces were edited and

arranged according to depth.

Velocity Log

The time depth values obtained from the velocity survey are used
to calibrate the interval transit time log. The measured timed inter-
vals from the survey are compared with the corresponding integrated
time intervals from the interval transit time log. A plot is made in-
dicating the differences between the geophone data and the log, and

from this plot adjustments are determined and applied to the log. This



Velocity Log - contd.

plot is labeled Deviation Plot, and is included in the appendix. The

adjustments determined from the deviation plot are applied by moving
) '
the interval transit time curve laterally in such a way that when re-

integrated the log times will agree closely with the well geophone
times. The lateral adjustments consist of a linear or differential

shifc.

Linear shifts are calculated using the equation:

Shift = a2 ~ tal 105
D. - p, =

1 2
where D is the depth of the adjustment point, and tA is the
amount of time adjustment indicated by the adjustment point. {
The result is expressed in pus/ft. The linear shifts are
applied only when the equation is positive as the log error
in this case is assumed to be instrumental in origin. When

the equation is negative a differential shift is used.

Differential shifts are calculated using the equation::

7 shift = (Ep=tA)dp = (g -ty

tr2 T

x 100

where tL is the travel time from the interval transit time
log at the adjustment point, and ty is the amount of time
adjustment indicated by the adjustment point. Differential
shifts are applied whenever the calibration data indicates
a shift towards higher velocities. The lower velocities,

due to borehole effects, are assumed to have contributed



Velocity Log = contd.

more transit time error than higher velocities. Therefore,
lower velocity sections of the log receive larger correc—
tions than higher velocity sectjons. Differential shifts
are expressed as a percentage of the interval transit time
log values. In both equations above; subscript 1 corres-
ponds with the shallow adjustment point, and subscript 2

corresponds with the deep adjustment point. (See Deviation

Plot)

The adjustments to the log interval time data are listed on’ the
calibrated 1oglﬁeading,_and have been absorbed into the natural velo-
city contrasts as recorded on the interval tramsit time log. The total
travel times for the geophone levels as shown by the calibrated log,
and.lndicated time dlfferences betweén the geophone ;nd callbrated 1oé

data, are listed on the calibrated velocity log data sheets in the

appendix. The time differences are minimal.

Three copies of the callbrated 1nterval transit time log are in—
cluded in the report pocket: One at a linear depth scale of 1" = 100',
one at a linear time scale of 2 1/2" per second, two way time, and one
at a linear time scale of 5" per second, two way time. A computer

printout of the calibrated log data, listing one and two way travel times,

depth, interval and average velocities, is included in the appendix.



The results from the combined survey and velocity log are good,

and the data are considered reliable.

late

Réspactfully submitted,

Birdwell Division of
Selsmograph Service Corporation

By

Jim Doye
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Bir d.vv e 1 1CALIBRATED VELOCITY LOG DATA SHEET ssc-w20: Page 1 of 2

Husky 0il NPR Operations, Inc.

Operator For Office Of National Petroleum Reserve Alaska
Tunalik Test Well No. 1 _

National Petroleum Reserve Alaska

ELEV. BAT. T.0. SAT=3une 1, July 31,
K.B. = 110 ft. Sea Level 20,335 ft. XK.B.| Nov.6. Decg. 27, 1979
DEPTH BELOW em Loc | g0, L e,

K.B. DATUM F Tod Ted '

6500 6390 Geophone Level .. .6230 6227 |+ .0003
8280 8170 Geophone Level L7648 . 7648 . 0000
9010 8900 Geophone Level 8241 .8241 . 0000
9610 9500 Geophone Level .8732 .8733 | - .0001

10,305 10,195 Geophone Level L9274 .9275 | - .0001

10,630 ! 10,520 Geophone Level .9527 .9524 |+ .0003

10,656 ! 10,546 Geophone Level . 9550 .9545 |+ .0005

10,910 10,800 Geophone Level _ .9798 .9794 !+ .0004

11,460 11,350 Geophone Level 1.0175 1.0167 ;| +..0008

11,615 11,505 Geophone Level 1.0290 1.0276 |+ .0014

12,030 11,920 Geophone Level 1.0641 1.0656 | -~ .0015

12,355 12,245 Geophone Level 1.0938 1.0947 | - .0009

12,505 12,395 Geophone Level 1.1090 1.1099 | - .0009

12,875 12,765 Geophone Level 1.1449 1.1441 | + .0008

13,300 13,190 Geophone Level 1.1877 1.1871 [+ .0006

13,960 13,850 Geophone Level 1.2511 1.2521 { - .0010

14,350 14,240 Geophone Level 1.2951 1.2942 |+ .0009

14,690 14,580 Geophone Level 1.3227 1.3223 | + .0004

14,819 14,709 Geophone Level 1.3346 a— —

15,135 15,025 Geophone Level 1.3657 —_ -_

15,560 15,450 Geophone Level 1.4011 1.4023 |- .0012

16,890 | 16,780 Geophone Level 1.5001 1.4985 | + .00L6

17,100 16,990 Geophone Level 1.5131 1.5126 |+ .0005

17,150 17,040 Geophone Level 1.5157 1.5156 |+ .0001

17,228 17,118 Geophone Level 1.5197 1.5206 | - .0009

2N
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CALIBRATED VELOCITY LOG DATA SHEET ssc-1302

Page 2 of 2

ELEV. DaT,

Husky 0il NPR Operations, Inc.

Operator For Office Of National Petroleum Resexrve Alaska
Tunalik Test Well No. 1

T.D.

®A"Ejune 1, July 31,

K.B.-=110 fr. Sea. Level 20,335 fr, X.B Nov. 6, Dec. 27, 1979
DEPTH BELOW LOG GEO. i
ITEM Tod - Ted © DIFF.

17,563 17,453 Geophone level 1.5385 1.5384 R
17,796 17,686 Geophone Level 1.5524 1.5513 14+ .0011
18,000 17,890 Geophone Level 1.5651 1.5664 .0013
18,250 18,140 Geophone Level 1.5792 - -
18,279 18,169 Geophone Level 1.5808 1.5803 . 0005
18,383 18,273 Geophone Level 1.5866 1.5853 .0013
19,062 18,952 Geophone Level 1.6212 1.6204 .0008
20,278 '20,168 Geophone Level 1.6890 1.6905 0015




Seismic Velocity Survey -
And

Log Calibration

MGG8800500 %

Husky 0il NPR Operations, Inc.
Operator For 0ffice Of
National .Petroleum Reserve Alaska
Tunalik Test Well No. 1
National Petroleum Reserve Alaska

Conducted For

Husky 0il NPR Operations, Inc.

Birdwell Division

-y

Seismograph Service Corporafion

A BUBSIDIZRY OF AATTHEON COMPANY
el
P.O. BOX 1590 - TULSA, OXLAHOMA 74102




BTl

w
J

45 dus

.wauw“ MMWM“ o €YZ 1T [ 95151 | 9915 1 100 - | 99151 4| g15°1] 1666°] 06| 06021 ©O1 | 02| 0l 08 |ovozr| 0si<i1] ot zt] €907 010] ov 16 | oof £] ¥
. . TEE 11 | 92161 | 9216 1 100" -] 9cTs*1 | "I | CIG V[ 1666 TEZ | TOU II[ OV T 0L [~ 07 08 TO&'St | OOV ZIT [ OO0T'Zi[<oo | zio] ov 1ot 708 €1 &
veRHT| TVI0Y Oz B6T°TT | 686%"1 | S86%'T 0100° ~ | C664-T | d| T0S 1/ 0666°7 TCZ| OBZ'SI[ " OI | OZ 7 071 08 T[0§I'9t | 08E*9T 068°9T | Z90] 0TO[ 0% |[Ti[80% £ &
S8 T| O] O rerorTr e T Toor 1 otte* = teosv| a7 covi|wesc| o5t [ 035761 o1 | of | | o8 | ose*El [ 096TSTT G9E*t] 407 oro o5 | €O ATYF|H
- - - ptoot 5T - = i |eee6 | tsL| sE0'St| O1 | 0Z | 0| 08 |[szd‘si | scT'6t | <ev‘ci | 9907 0io] ov | Sl ziq £ 1
5i8°01] 0020°| 0i8 = S R I S A R e o 1_1..
~ = =T preet - - - I7{8es*] 05 | &1L w1 Ol 0l O| 08 607 %T | 618°%T 18" i | I507T 0107 o% %711 | s
EZTET OIOC™ - [ LE2E* T o1 cze™i| 7966°| TSZ | Oss %1 0T ot D708 [ 08STHT [ 069T%T | T0a9"vT [ €907 o010l 0% | T | 104 2
. . 9Z0*11 | £22E°T et S R . — sy T T E i b
001°Z1| 18za°| O%E - prooT ¥ - - I t866'] 1%¥8 | 0i™%i] 01— 0& 0] 08 [085'9T | 069791 06991 | séod 010 09 | 12| v1f ¢
€00°TT [ZV62°1 [TY6Z°T PI00° = | ZS6Z'T | O Z6Z°1 9866°[ O5Z | osg'»1} O [ 'OI U U8 | ORZ BT OEL 41 OSE T [ 290|110 0% [Z |20 z| D
7926 12%0°[ ose L. L i _
T907TT | 1252°1 [ 1eST T OTO0" - ! 1€S2°1 | O €8¢ 1| 6866°| 06Z | 0OW'EI[ O1 0l O 08 [OS8°ET | 096°CT 0967¢T [£907f 010" a% | € | €oq z| 4
wCI’or| 05907 099 L . j . -
TTETT | 1281°1 |18t T p100° -] 1881°1| o OBT Y| ¥@66°| 6GZ | 00Z tf| ~Of 0| O] 08 [O8T"Ei | 0OE"E€T | OOL £l [ 2907 1107 o [% | %09 2| ©
7886 0EHRD*| STH L. _ - L I
LSTETL [ TH9TT [1%1°1 [oT00" - | 1sv1° 1| 0| {PT°T[E€8667| 18 [ "SI 2T 01 oz O oF 1¥9i"zn | sig a1 CIB¥IT [ Z80 €107y o% | | 909 T} W
§18°0r| ZvEO'| 0Lt s - s — - . .
89T°1T | 660T°1 | 6601°1 jot00" - | so11°1| o EIT'T|1866°] oLz | S0%* 71 01 ot o o8 |cecz1 | sos‘er cos‘zr | £go7[ 10| o {9 liod T W
8986 ZeT0*| OET . o .
9BITIT | Z%60°T [ £v60°T 0Z0O0" - | £960°1| o 660°1 6l667 06Z] toz 'z OZ 093] 0! OB | s¥Z°TT| SsE'el sseZ1| ogo] eco] or | 81 v} 1| 1
BOTTT| 16207 G2t -
98T TT [ 9590°T [ 959071 0Z00° = | SZ90°1| o "0Z0°1 8667 16f| Ov6°1] 02 08| o] og |oze'11| ofozr oco*z1] ool écol ov | 21| ¢v| 1| ¥
TZ6 OT[ USET| TT% ) I S
96T 1T | 9LZ0°T [ 942071 j0Z00° — | 9620° 1| 5| <¢e0 W ZI667 OBL| %2t™T 07 09 [""G| 09 | 40651 | GI9°11 ST9"1T| 0801 o101 oO% | &1] a%| il [
oz viI| 60T0°| 6&T
AT 1L | £9T0°T | Z9T0°T 0200 - | {810°1 | 9| 1e0°1] LI66°T OZZ| OLE'T 0z B9 O 08 | OSE'TT| 0% Il 099" 11| ££07 6007 oO% | €2| zv] 1| 1
SHL*yl| €i€0°| osg _ .t 1. . B e §
c6i6° lozoo- - c1R6" | ¥86° [ SL66°| OLL[ oze01 oz | 091 of og [oos“or| 01601 o160l [ 8207 9009 o% | vZ| 1%| 1 3
< 9616" . - ] Y VR I SR I SR I T R A I S R SR P N A
16201 eveo| S0 T6L6™ (0700 = [TTE6T | 9| 486" |'clé6‘| o6Z| 0z80Y o0z | 09| G| g | dog 01| oTe'sT | oi&*Gr] 6867 oro7 o5 oz Il i1 B
6h0TTT |S766° |S7e6° |ozoor -1 4956° | 5 64’ | vieé| ozi| 99e0il o0z | 091 o 08 [SHeOI] 90T 9701 | Bio- 007 o0v [ g2l ov| 1| o
18€7e1| Tzoo ] 9¢ - 4 . .
gH0 T [ %256" T6° [0C00° — | YHLE D) 186" | TLeET| 1ZZ| owe'Di] oz 09 0] 08 [0Z9'0T | 0€9°01 0e9 0T | £L07 £007 0% |9z 6E| 1| 4
o0 LT[ 69207 | WLt ] .
Z66°01 [CIZ6° | GIZ6" [oZo0' - | S6Z6 O| zee” [Ei667| 16L | <1Z701| o2 69| O] 08 [ 661°01| cof‘ol soc‘ot | sz0 600 oz [te|se]| 1] =
gzg‘zr| Zvso'| <69
BI8TOT | €CiB° | E€LB8" [0Z0O" - | €548 o | BIE" [696a'| 051 | 0Z%e 02 |09 o0 oF | 00%s 0196 0196 ci07 800 6z |oc|ee| 1] d
S6T°ZI| Z6%0'| 009 .
0087CT | 1%z8° | 1vZ8" [0Z00° - | 1928° o| 628" [ ¢966°| 0% | OLee 07 09 0| 08 | D068 0106 oto6 [eioteo0’| o0z [ez|ze] 1] o
OTt~ZT| ©650°| off ) -
T80 0T | 6997 | &%9.° [oz00° - | 999L° D1 0IL" [e<6€°| 05 | 061w 0t 09| ol 08 |oL1s 08z8 ogze | szot|eo0°| oz [sz|ie] 1| ®
9zs TI| Twl'| o08Ll . ] .
9T 0T [ 1220 IT29" [0Z00° - | I%Zo" 91 629° [zEea'| 15 | o1ve 0z | 09] 0] og |o06E9 0059 0059 | seofe0o| oz [ez|og]| 1] ¥
z9z'o1| ¢zz9-| o6g9
381, " " A s ' LA
‘A PEL 7 | PP 7 oA LAY PBL ﬂs«w. L a9 | ey | 1sen He wa =(pr v = *F - aeg- g% PEQ ._&.ﬁm_? aunsyaw | 1 | o 3% fl%.ﬂ,__ A 3an
6161 “LZ ‘090 'Q AIQUOAOH| *996/31 000 01 ToA9T Eag WA 23 61401 A% 93 SEL 0 37 011 "33 01T + = ‘8°%
‘1 ATnp “f sunp aiva A TEA AR HWid3g 953 Hid3d T¥104 Peg ‘Al

BYSETY Sala69Y

T "ON TT8M 3831 AJTeUNL
wnayoalad TRUOTIBN Jo FDTIF0 Acy 1oiwaadp

"Juy ‘sguotjeaadp B3N TTQ _£38ny

AJAUNS ALIDOT3A JINSIS JAISOTdXA

£ 30 1 98eg

| ]

ZOLPL PAOHYIND YEINL

ANYAMNOD NOIHLAYH

a0

AYYIOISANE W

goypiodsoy e ydesbowsppg

NOISIAIO T aAMmadig



VEoTTH] S0B9TTTS065°T Toto0" +[S889°T [ 7 |165 1 [1666° | Tvs | 8s1°0z] Oi< 06| 0 08 | 891%0Z| 8Lz°0Z| 8lz'0z [8Z0° (600" | 0% | #z|Z6C H| OV

L9E LT T0L0° 9Tet

969" 11| $0Z9°T[¥029°U 16T00™ H¥613°T | 9 [ 179 1 [o666° | ova | 2%6 81 01-| 06 O 08 [ TSE'ET| 790°61| z90°61 [6£0° [010°| 09 | Szltoc|
SHE*61 [TSEDT 69

L26"II] €4BS T[ESBS T |0100° + €987 1 | [ ogc-7 [6866- | 198 | €981 Oi-| 061 o 08 | CiT'8T| e£se'ST| t8c'8l | - [010°| 09 [ 9z[%0c| 51 av

0080z [0500° 01

L6Y°TT| €085 T[€08S™T [0T00° HE6IS™T | D ' 18S°T |gg66° | 098 | 6CT 81 oT-| 06 of o8 [ 69T°8Y| 6Z2'81| eZZ'@l [080" [010°| 09 [ Zz[s0c] ¥ av
7L0'0g [6£10° 6iT = = - oloo” H = =

L foss6™ | Tz8|ocT'BT| oOI-| 06| 0| 08 |owi‘aT| 0%zsI| 0%z e ot otot [ o9 | 9rfiov| €[ ov
T TU] H99STT V998" T [OTO0™ #7596~ T [ 9 [ joc-1 bosee | 0za 0ee'z1| o1-| 061 ©

08 | 068°LT| 000°8T| 000°sT [SZ0°[OTO° | 09 | L1207 E] @
OTSTET [TST0T | %02

T TOY*IT| ETSS'T[ETSS T |0T00" + €08S°T | 9 | z5c'1 |6966° 028 | 92941 oT=| 06 0| o8 | 989°LT| 96:°¢1| 962°Lt [eco-loto | 09 [ srleov| €
2907871 (62107 EEL

99eS°T (0100 -/ 94€S°T { D |s6cc-1[t666" | TEz [ £9n 21 01 0L G 08 [.gs¥*21] €9¢7Z1[ €95°LT [€90° [oto° | ov | Z [%0%1 ¢
SHETE| ¥BEG T - : 4
azges1lgLIo: SEE Zave 1 [0100° H ZHESTT HERTTE A TIT R 098 [ Evw'IT o1- 06 0 08 (AT €95 41 €957 LT [Z80™ [OTO” | BZ[I05| ¥
. £52°11] 9077 T[90T"T [0100° | 9T26°T | [ zs 1 1666 | oez | sz1°21| of | 0f| o 08 | surfsr]| eze*e1| 82z7I1 {c90- [o10° | 0% | ¥[S0V I
[00975T]0s00" | _ &t :
LY " n AR tAR | Al o “
A PEL 7 | PR g oA .ﬂ& pBL v sb) 49 .,.w« (L) ﬂn By = A_: =% - ,:.mmu .u__«.u réa .:me..? omx:.wf: 't i 543 mn. nm_z W [13am
6161 {Z '93( '9I5quaAGN “9%8 /13 000*01 T2AT wag a9 "33 6101 T°9 37 SEEr0z “17 011 70T ¥ = "0
‘1€ AINC 1 _3uNL guva A 134 "ATT2 WoLYa 'A31a Hid3O 855 HLJ30 T¥i0L prgl .>u._p_
.—- -o.z .ﬂ..ﬂﬂz HWW.H x.ﬂ.ﬁ”-h-.—.ﬁ EOLF YHORYINO “wEINL [ ] 581 X0 D4
BNSETV 9Al8E3Y wnoToiled Twaofley Jo @0T330 105 xcleaadp ANYINDD NOBMLAYM 40 AWYIOISENS W
‘ouj ‘suciieiadi §dN TF0 Lwsny uworppsodio) apaseg ydosbowseg g
AFAUNS ALIDCTIA DIRSITS BASOT4XT NOISIAIO 113 M oHig

7 36 g o884 !



Depth Below K.B.

b o

Husky 071 tPR Operatlons, Inc.

Operator For OfFfice OF ’ . Legend: 1. Reference Geophone
Hational Petroleum Reserve ‘Alaska 2, Uphote Geophone
Tunailk Tast Well Ho. 1 3. Time Breaak
lintional Petroleum Reserve Alsskn Digital Record bisplay 4. Dovmhole Gesphone
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