ATTACHMENT V
DOWNHOLE SEISMIC VELOCITY PLOTS (REDPATH) - WHB AREA

As discussed in Section 6.2.5, this attachment presents fifteen figures, one for each borehole
surveyed by Redpath Geophysics, showing plots of adjusted travel time in milliseconds versus
depth below ground surface in feet. The plots also show the linear fits to the data, the slope of
which gives the velocity in feet per millisecond, which is converted to feet per second. Details
of the surveys and data reduction can be found in scientific notebook SN-M&O-SCI-030-V1
(Wong 2002b).
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ATTACHMENT VI

DOWNHOLE SEISMIC VELOCITY PLOTS (GEOVISION) - WHB AREA
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ATTACHMENT V1

DOWNHOLE SEISMIC VELOCITY PLOTS (GEOVISION) - WHB AREA

As discussed in Section 6.2.5, this attachment presents four figures, two for each of boreholes
RF#13 and #17 surveyed by GEOVision, Inc., showing plots of adjusted travel time in
milliseconds versus depth below ground surface in feet. The plots also show the linear fits to the
data, the slope of which gives the velocity in feet per millisecond, which is converted to feet per
second. One interpretation was made by picking the first break (initial arrival) of the shear or
compression wave for records at all depths, and a second interpretation was made by picking the
peak of the first appearance of the shear or compression wave. GEOVision prefers the first
break approach, but also provided the first peak interpretation for comparison purposes.
Comparisons of Figures VI-1 and VI-2 and of Figures VI-3 and VI-4 show that the two
interpretations agree very well. Details of the surveys and data reduction can be found in
scientific notebook SN-M&O-SCI-025-V1 (Luebbers 2002c).
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SUSPENSION SEISMIC INTERVAL VELOCITY PLOTS
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ATTACHMEN TV

SUSPENSION SEISMIC INTERVAL VELOCITY PLOTS

As mentioned in Section 6.2.6.4, this attachment presents plots and tables of interpreted
suspension seismic measurements as follows:

Figures VII-1 through VII-16, plots of shear-wave interval velocity vs. depth bgs at
boreholes RF#13 through RF#29, respectively.

Figures VII-17 through VII-32, plots of compression-wave interval velocity vs.
depth bgs at boreholes RF#13 through RF#29, respectively.

Figures VII-33 through VII-48, plots of Poisson’s ratio derived from interval
velocity measurements vs. depth bgs at boreholes RF#13 through RF#29,
respectively.

Figures VII-49 and VII-50 plot the averaged shear-wave velocity for individual
boreholes together with the median and median + one standard deviation for the
entire data set.

Figure VII-51 plots the averaged compression-wave velocity for individual
boreholes together with the median and median + one standard deviation for the
entire data set.

Figure VII-52 plots the values of Poisson’s ratio calculated from the averaged shear-
and compression-wave velocity for individual boreholes together with the median
and median + one standard deviation for the entire data set.

Tables VII-1 and VII-2 present values of mean, median, standard deviation, and
coefficient of variation and count (number of measurements in the data set) by
lithostratigraphic unit for receiver-to-receiver and source-to-receiver measurements,
respectively.

Table VII-3 summarizes mean, median, standard deviation, and coefficient of
variation and count by lithostratigraphic unit for the compression-wave velocity
values.

Table VII-4 summarizes mean, median, standard deviation, and coefficient of
variation and count by lithostratigraphic unit for the Poisson’s ratio values.

As a reminder, the 2000-1 downhole seismic survey was performed by Redpath Geophysics and
the 2000-1 downhole seismic survey was performed by GEOVision.
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Figure VII-1. Shear-Wave Velocity (vg) from Suspension Seismic Receiver-to-Receiver Data at Borehole RF#13.
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Figure VII-2. Shear-Wave Velocity (vg) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at Borehole RF#14.

CoG



00 AHY €00000-3O-YON-INY

S-IIA

700 1oquiaydag

Depth Below Ground Surface, feet

50

100

150

200

250

300

350

400

450

500

550

600

650

Shear-Wave Velocity, feet per second
7500 9000 10500 12000

0 1500 3000 4500 6000

i

I 7] = B

- T#i'c n

i

i
$EN

il

)

:"
iR

A

i

Tpcﬁ:ul

[0
()
FEAEE N B

AL

[ON S

{,J

| i g i} PR (S Moo

P el

Receiver to Receiver Vs

Receiver to Receiver Vs - linear approximation
Source to Receiver Vs

Source to Receiver Vs - linear approximation
Downhole Vs (2000-1 Survey)

SASW Line 10+37

i L

1

S S ST VA N S O Y M |

DTN: MO0204SEPBSWHB.001, MO0204SEPFDSSS.000, MO0111DVDWHBSC.001,

NOTE: Downhole and SASW velocities are shown for comparison.

MOO0110SASWWHBS.000, GS020383114233.003

t\YMP\4200\Data\Suspension Results\RF15-RR-SR-Vs.grf

Figure VII-3. Shear-Wave Velocity (vg) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at Borehole RF#15.

cQl



00 A3d £00000-FO-IDNINV

9-1IA

2007 1equiaideg

Depth Below Ground Surface, feet

50

100

150

200

250

300

350

400

450

500

550

600

650

Shear-Wave-Velocity, feet per second

12000

0 1500 3000 4500 6000 7500 9000 10500
‘ ﬁm I
- l
- i
Qal
L ) :j ................................
! ; | 1. Tpk |
I N I L |
L - - Sk cl'.’- e ] : ——{ e e el e B e .I pbts. { -,
i

B hr s V. £
B i @% 5 b L bl el
L ik : e Tpern
L 1k I
i D - ]
L. Ve <)
; Ll

- Tpeput
B ; ) |- L apar E%
L BE@ i i \h 'Jl_gi"ﬂ i i

- . = | -
i = i Ml 5

SR ™ i
B s :%2‘ e e o SO b
" - i i L—'E j
L 1 o Tpcpmn
L L —o T, q

(HE S =]
: [ =) Tocpll
5 [ e e 4L " e
K Tpcplr
2

——tF——— Receiver to Receiver Vs

——&——— Source to Receiver Vs

SASW Line 29

| Vi VIEECE) PP ey VeV ARSR tom e ACHER VIR FOUONG RO IR

Receiver to Receiver Vs - linear approximation

— Source to Receiver Vs - linear approximation
Downhole Vs (2000-1 Survey)

2 A N R G v T

t\YMP\4200\Data\Suspension Results\RF16-RR-SR-Vs.grf

DTN: MO0204SEPBSWHB.001, MO0204SEPFDSSS.000, MC0111DVDWHBSC.001,
MO0110SASWWHBS.000, GS020383114233.003

NOTE: Downhole and SASW velocities are shown for comparison.

Figure Vil-4. Shear Wave Velocity (vg) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at Borehole RF#16.
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Figure VII-5. Shear-Wave Velocity (vg) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at Borehole RF#17.
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Figure VII-7. Shear-Wave Velocity (vs) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at Borehole RF#19.
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Figure VII-8. Shear-Wave Velocity (vg) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at Borehole RF#20.
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Figure VII-9. Shear-Wave Velocity (vg) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at Borehole RF#21.
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Figure VII-10. Shear-Wave Velocity (vs) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at Borehole RF#22.
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Figure VII-11. Shear-Wave Velocity (vg) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at Borehole RF#23.
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Figure VII-12. Shear-Wave Velocity (vs) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at Borehole RF#24.
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Figure VII-13. Shear-Wave Velocity (vg) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at Borehole RF#25.
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Figure VIl-14. Shear-Wave Velocity (vg) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at Borehole RF#26.



00 AFY £00000-FD-4ON-INV

LI-HA

7007 1equioydag

Depth Below Ground Surface, feet

50

100

150

200

250

300

350

400

450

500

550

600

650

Figure VII-15. Shear-Wave Velocity (vg) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at Borehole RF#28.
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Figure VII-19. Compression-Wave Velocity (vp) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at

Borehole RF#15.
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Figure VII-20. Compression-Wave Velocity (vp) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at
Borehole RF#16.
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Figure VII-21. Compression-Wave Velocity (vp) from Suspension Seismic Source-to-Receiver Data at Borehole RFi#17.

0 2500 5000 7500 10000 12500 15000 17500 20000
T 1 ¥ T 1 ! T i ; I 1 T ¥ l ! 1 L] Li I f 1 T 1] l ! I 1 1 L T l 1 L]
i ' ' - ——&——— Source to Receiver Vp
i | — Source to Receiver Vp Linear Approxhation ) o
& o Downhole Vp (2000-2 Survey L
L - . Qal
- i ) ! 1
i Tmbt1
L : s
8 Tpk
] B © Tpbts
| _Tpcrru
L i
- 5
s z
o
B - o
i Tpepul . 5
o
. x
g ; ; 2
i , i
i - g
Tpepmn 2
_ b -
g ; - ) p— g
oo AR VOO L1k \ Ed ey povop TRepll iy o il %



00 AFd £00000-3D-4OW-INV

Depth Below Ground Surface, feet

YZ-1IA

7007 1oquioydeg

Compression-Wave Velocity, feet per second
0 2500 5000 7500 10000 12500 15000 17500 20000

0 ¥ Ll 1 L] T 1 1 1 1 ! L 1 l ! I ! ] ] ¥ 1 I 1 i 1] I ¥ i 1 i ¥ ¥ 1]
ool :
- . li ; i % : . . - i . . . . . . . . i i
i : o £ D Y 1) I
i | :
50 Gk Gl 1 dia e} B R i N O U PR
iy i ' B ¥ F ' : H ; : 5 ; § . . : ' ' . . 1-mbt1' . m— +
i - : : N ] R e
- 1 ! E ; i '
{ ' ; : ' 1
100 p-r——-— e b : e
L i i '): ' ) !
t it L 4
= ' ® ' ; ; i i 0
1 B i . 3 : l S i :
bt gl . . | i Tpki
¥ 1 %
150 [ bl i i -5—-—§-—-.----..-----.-.-- e byt s o e | S e e ot | i 0 i
K : : ;
i i
200 ¢ -oroe it i oo i.. . G :
K ; i . i VI ;
i
Lol il T Y b G O . Gl O R i
; i {1 i i Tpern
250 : : : T et 5 P .
- . 1 ! : i i ;
300 , il ;
b . . - . * » . f!\ : »
i i
b= ) ] E

350 fss i R TR (U S et et I ..E...-.---...- - _?--—-_.C% M. Asial el e i e ol e .....-:. ...;l:-p-:c.b W Bsias ........;i..

’ : : ‘1 s 1 = 4
o " I = |
' e i ; =) :
TR R U SO B vl b G e NI €= P RS
! . P G - 2 :

PITT B R e - . S @i?cpmu._m_-_?__

i

N L Voo " i (Y I Pl Vo g G, )
. . G e

500 ""“'"""-v-j . : . ekt :.n---. . * e
- ¥ . . . " . “ . . . . ' ¢ ' - . : . ' .

550 |- L ':_._: Bl . : : R

800 | ——=—— Source lo Receiver Vp . R .
. — Source to Receiver Vp Linear Approximation :

Downhole Vp (2000-1 Survey)

T
LAYMP4200:Data\Suspension Results\RF 18-RR-SR-Vp.grf

Gsotlilillllliilj;ii;illiI{Llii!l!l;l
DTN: MO0205SWDQRTWF.000, GS020383114233.003

NOTE: Downhole velocities are shown for comparison.
No data for receiver-to-receiver.

Figure VII-22. Compression-Wave Velocity (vp) from Suspension Seismic Source-to-Receiver Data at Borehole RF#18.
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Figure VII-23. Compression-Wave Velocity (vp) from Suspension Seismic Source-to-Receiver Data at Borehole RF#19.
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NOTE: Downhole velocities are shown for comparison.
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Figure VII-24. Compression-Wave Velocity (Qp) from Suspension Seismic Source-to-Receiver Data at Borehole RF#20.
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Figure VII-25. Compression-Wave Velocity (vp) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at
Borehole RF#21.
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Figure VII-26. Compression-Wave Velocity (vp) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at

Borehole RF#22.
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NOTE: Downhole velocities are shown for comparison.

Figure VII-27. Compression-Wave Velocity (vp) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at
Borehole RF#23.
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Figure VII-28. Compression-Wave Velocity (vp) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at

Borehole RF#24.

CHZ



00 A9d £00000-4D-4DOW-INV

[E-TIA

7007 Jequizydag

Depth Below Ground Surface, feet

50

100

150

200

250

300

350

400

450

500

550

600

650

Compression-Wave Velocity, feet per second

2500 5000 7500

10000

12500 15000 17500

20000

! ! I T T T 1] F, ] ¥ 1 ]
: ! ; | L ill .
L ' . .
& " ! {1 b
= 1 ; | ; Qal Lol
J i | ||
i | Lo
i 1 '
f e = | L § | fis
| | |
i Fpern |
i | |
1 ! I ;—-w:w—;u———nml
i i i H i i 1 {}
l i it ‘
i . : i 5
| ' Lo ' 5
[ it | i f !
| ] |
.y ; L
Lo = L
bodod ! ] | L
P a ;
SRR E | ERRE |
i | - | || ~ L
T ’ { | b
! | ' |
1o i I
! I ! I i 4
Ll sl
[ 1 4 ; A
| | i | ! i
L -
| ] ! P
i | . | i {
| ! LoE
g ' SR
L. 7% Fraidw IR RN TIPS NS (TR PRSI RS e i | i |
i | | |
* - LT
i : | |l
| | H | : |
i ' i
| é ! ‘ %
‘ | ! ! |
E ' i i |
T i I ‘
[} { i {
: ! | { | b
! i | | |
5 ! | i | |
| | L 11
i ; 4 | i |
‘ T R T
! Lo N
Lol !
. | i
1 i .
| R
| | | 1 i !
’ P
i ! I
ot s
| ! i I i !
i H i
1] | | |
|1 ! bl e
! l . | ,
i ' : ' :
é ! i 5 | ‘ '
| 1 . l L -
L | 1] || | ? T
‘ O] O SR (NG VR A H L 2 o i | ; i
{ | —+H——— Receiver to Receiver Vp | - 5
! . . . L P !
g Receiver to Receiver Vp Linear Approximation : :
| | ——6&—— Source to Receiver Vp ; L
1 [}
i Source to Receiver Vp Linear Approximation 3 Lo
. | == Downhole Vp (2000-1 Survey) ' o |
E‘ T R I . Ca P S e e e g, T s o TR LA W i 1 i 3
C | : | | :
00O 0 o | s. en

NOTE: Downhole velocities are shown for comparison.

Figure VII-29, Compression-Wave Velocity (vp) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at

Borehole RF#25.

DTN: MO0204SEPBSWHB.001, MO0204SEPFDSSS.000,
MO0111DVDWHBSC.001, GS020383114233.003
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Figure VII-30. Compression-Wave Velocity (vp) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at
Borehole RF#26.
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Figure VII-31. Compression-Wave Velocity (vp) from Suspension Seismic Source-to-Receiver and Receiver-to-Receiver Data at

Borehole UE-RF#28.

DTN: MO0204SEPBSWHB.001, MO0204SEPFDSSS.000,
MOO0111DVDWHBSC.001, GS020383114233.003

t:\YMP\4200\Data\Suspension Results\RF28-RR-SR-Vp.grf
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Figure VII-32. Compression-Wave Velocity (vp) from Suspension Seismic Source-to-Receiver Data at Borehole RF#29.

DTN: MO0204SEPBSWHB.001, MO0204SEPFDSSS.000,
MO0111DVDWHBSC.001, GS020383114233.003
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