GORGE 2"° TUNNEL - BOREHOLE LOG SUMMARY KEY

Discontinuity Types
. J=Joint (discordant with foliation or of unknown

relationship with foliation)
. FJ=Joint along foliation
. S=Shear (slickensided joint)
. F=Fault (sheared or fractured zone where offset is likely)
. HJ=Healed Joint (joint healed with mineral infilling)
. HS=Healed Shear (shear healed with mineral infilling)
. HF=Healed Fault (fault healed with mineral infilling)
. MB=Mechanical Break

Grain Size
. Fine grained= <1 mm
. Medium grained=1to 5 mm
. Coarse grained=5 to 20 mm
. Very coarse grained= >20 mm

Discontinuity Angle: Measured from perpendicular to core axis

Aperture
. W=Wide (0.5 to 2.0 inches)
. MW=Moderately Wide (0.1 to 0.5 inches)
. N=Narrow (0.05 to 0.1 inch)
. VN=Very Narrow (<0.05 inch)

Foliation

. Uniform= No preferential alignment of minerals or banding
is apparent

. Weakly Foliated= Minerals are preferentially aligned but
no banding is apparent

. Moderately Foliated= Minerals preferentially aligned and
faintly banded

. Strongly Foliated= Minerals distinctly banded and
preferentially aligned

e  T=Tight (0)
Type of Infilling . Bi=Biotite
. Cl=Clay . Ca=Calcite
. Ch=Chlorite . Ep=Epidote
. Fe=Iron Oxide . Gr=Gravel
. H=Healed . Mn=Manganese
. My=Mylonite . No=None
. Py=Pyrite . Qz=Quartz
. Sd=Sand . Se=Serpentinite
. Si=Silt . Uk=Unknown

Roughness of Surfaces

. Slk=Slickensided (surface has smooth, glassy finish with
visual evidence of striations)

. S=Smooth (surface appears smooth and feels so to the
touch)

. SR=Slightly Rough (asperities on discontinuity surfaces are
distinguishable and can be felt)

. R=Rough (ridges and side-angle steps are evident;
asperities are clearly visible; surface feels very abrasive)

. VR=Very Rough (near-vertical steps and ridges occur on
discontinuity surface)

Rock Weathering

. RS=Residual Soil (original minerals of rock have been
entirely decomposed to secondary minerals, and original
rock fabric is not apparent; material can be easily broken by
hand)

. CW=Completely Weathered (original minerals of rock have
been almost entirely decomposed to secondary minerals,
although original fabric may be intact; material can be
granulated by hand)

. HW=Highly Weathered (more than half of the rock is
decomposed; rock is weakened so that a minimum 2-inch-
diameter sample can be broken readily by hand across rock
fabric)

. MW=Moderately Weathered (rock is discolored and
noticeably weakened, but less than half is decomposed; a
minimum 2-inch-diameter sample cannot be broken readily
by hand across rock fabric)

. SW=Slightly Weathered (rock is slightly discolored, but not
noticeably lower in strength than fresh rock)

. F=Fresh (rock shows no discoloration, loss of strength, or
other effect of weathering)

Rock Fracturing

. Intensely Fractured=Fractures spaced less than 2 inches
apart

. Highly Fractured=Fractures spaced 2 inches to 1 foot apart

. Moderately Fractured=Fractures spaced 1 foot to 3 feet
apart

. Slightly Fractured=Fractures spaced 3 feet to 10 feet apart

. Massive=Fracture spacing greater than 10 feet

Discontinuity Shape
. Pl=Planar

. C=Curved

. U=Undulating
. St=Stepped

. I=Irregular

Rock Strength

. EW=Extremely Weak (Can be indented by thumbnail); UCS=
35 to 150 psi

. VW=Very Weak (Can be peeled by pocket knife); UCS= 150
to 700 psi

. W=Weak (Can be peeled by difficulty by pocket knife);
UCS= 700 to 3,600 psi

. MS=Moderately Strong (Can be indented 5 mm with sharp
end of pick); UCS= 3,600 to 7,200 psi

. S=Strong (Requires one hammer blow to fracture); UCS=
7,200 to 14,500 psi

. VS=Very Strong (Requires many hammer blows to
fracture); 14,500 to 36,000 psi

. ES=Extremely Strong (Can only be chipped with hammer
blows); >36,000 psi

Intrusions
. Vein <1-foot-thick
. Dike=>1-foot-thick

Tests
. UCS= Unconfined Compressive Strength (psi)
. PL= Point Load test value adjusted to approximate
correlative unconfined compressive strength (psi)
. Min= Mineral percentages from petrographic analysis
. Packer= Packer test interval

| Fractures per foot: Discludes healed joints and mechanical breaks

Core Recovery Calculation (%): (Sum of length of recovered core pieces/Total length of core run) x 100
(NOTE: 100* = Recovery length was field-adjusted to 100% to account for variations in run lengths)
Rock Quality Designation (RQD) Calculation (%): (Sum of length of intact core pieces > 4 inches/Total length of core run) x 100
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Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B - 1
A080138/JA4087 1of16
Prepared for Seattle City Light, Newhalem, WA Elevation 542.4 ft (NAVD88)
Driller / EQuipment Crux Subsurface Burley 5500-3 Drilling dates 7/30/2009 to 8/12/2009
Coring Method HQ wireline Azimuth/Inclination 55°/-1.5°
Location Tunnel portal Hole Diam/Core Diam _ 3.8.in/ 2.4 in
Coordinates 48.67669° N, -121.24074° E Logged by/Approved by  AAE / DHM
> £
= § B DISCONTINUITY | O~
= T dlal &8 DESCRIPTION =g ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S =3 5|5 | x o @ | @2| aperture, infiling, | £ TE
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
SLS
N/A N No recovery. NOTE: Refer to
laboratory and
1 packer test
B results for
details.
N/A |-
L2
6 Nkuj
3 1143129 L ™ ‘| BOULDER. BIOTITE QUARTZ PLAGIOCLASE ~30
r k\S’:’ GNEISS, very strong, slightly weathered.
L4 « 0-60°, J, Fe, VR, .
yé PI-I. ¢ D
| 5 A1 .
| A
1 No recovery.
L6 \
2 [ e -
| 7 ' /1 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
~i4to fine-grained, moderately strong to very strong,
1 l % generally weakly to moderately foliated, gray, fresh to
8 2 | 75| 66 L] ] slightly weathered. ~40
[/
1 5-60°, J, VN, SR-R, 2N Becomes medium-grained, weakly foliated to uniform
9 PEI. f (6.8 to 26 ft).
B |
2 |7I
| 10 PZ&
1 0 | . 7=
\
1 3 |73|68 % 15
\// N
=
4 z
12 -/' )
i {//‘ 45°,J, VN, Fe, SR, \I‘ X
o PI. >
d
| 13 > /
7/
54271 4 [100| 88 0 y 22
| 14 /
(3
1] Ze
P~ 30°,3,T,SR,Pl. [/, =
| 15 ./\—
_\
0 N
| 16 j
7
0 %
L 17 Z
i /\_
10 ] d
18 5 |100| 87 Z 7N 35
/ SON'(‘,‘_SFO‘;,J'S\FQ\"FH_ % Zone contains iron oxide staining (18 to 18.7 ft).
3 [ =P
= = a
| 19 /‘ 70°, J, VN, No-Fe, %
SR, Pl 28
-
0 1 i /\_
| 20 A
\// N
0 M
21 <z

NOTE: See Borehole Log Summary Key for explanation o

=

symbols and abbreviations.
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A080138/JA4087 20f16
_ s £ DISCONTINUITY o
-~ & 2lol| ¢|2.| DESCRPTION | & ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
B8 R S|s| f|Io roughness, shape) | S aE
(=) (=) 3 ~—
y BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
(O ey Z4to fine-grained, moderately strong to very strong,
| 22 \'~ 2 generally weakly to moderately foliated, gray, fresh to
2 ] slightly weathered.
1 |/\_
| 23 6 | 97|83 / 35
N
1 |~ 450, 1N, Clsd, %
24 SR, P. 7z
/]
7 Z
25 [/
B 20-55°, J, T-VN, g
> 5 Cl-sd, SR, PI. \,//:
N
V)
0 \ /7
\
L 27 Tz
[y Lost drill water
4 7 < circulation.
| 28 7197|9 k;\jw’ Lsrp. 4 15 Cased
77> 500 3 Cl-Sd, SR, % borehole with
0 PI. Ij.” HWT casing to
| 29 » \‘ 15.6 ft.
712
0 5%
| 30 7, 1\
N
| 31 g7
\
0 ay
N\
L 32 A
/ )
|33 8 |100% 100 / 22
>
Y/
0 2
| 34 O/
0 N
| 35 /
7
o [100[100] 3 7 }Feseo ssown, [/ 10
= Ch, SIk-SR; PI. <
| 36 i //I —
3 o -
! 7~
-3 ¥ 45°,3,T,ch, SR y
b D TR
0 Y\‘ 80°, HJ, T, H, SR, I. 4
| 38 10 |100| 96 PZE 60
iy
0 [
| 39 <)
?
)
° 7
| 40 N
77 | &
0 i =
a1 BY
I 11 |1004 79 ' 2 36
2 A= 45° 4, TSR P [{7>
45°, 3. WN, Cl, SR, j
| 42 PI. %
o
3 PZ&
43 iy
i /‘ 45°,3,UN, Cl, SR, 'Y/
g PI. {
of - /:
|4 12 |100% 93 y 40
A
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Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B - 1
A080138/JA4087 30f16
— S < DISCONTINUITY | __ o
= & 3ol &2 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
0 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
L 45 Z4to fine-grained, moderately strong to very strong,
\'~ 4 generally weakly to moderately foliated, gray, fresh to
4 60°, S, Ch, Cl, sik. P27\ slightly weathered.
| 46 50°, J, VN, SR, C. f /\_
60°, S, T, Cl, Skk. %
S S, Unk, Sd-Cl >
a7 NA®, S, Unk, Sd-Cl, j
- R-Slk. 4
35° S, VN, Cl, J
3 3§°R-SSIl\(/N sacl, > %
48 13 (1007 82 RS A 22
- 5°,J, VN, SR. 1=
55°, S, VN, Cl, [ &
0 SR-SIk. / . . . .
~< 4 Includes thin chlorite and quartz veins (possible healed
L49 | 4 LT S%DF’{FJY T, No-Cl, :f fractures; 48.4 to 49.1 ft).
. /
2 4
i
| 50 ) /A
\
T
0 =
| 51 =)
y PL = 10461,
| 6353 psi.
5417 0 %
L 52 o
= </
4 el /|\—
3 14 |100* 93 70°,J, VN, Cl, SR. [ ’\— 35
7<)
0 j
L =
| 54 L %
= 7
0 PZ&
| 55 ,l/—l -
\
R \
0 ["s, [™ 452,13, T, 0N, Sk \/,/1
| 56 N
01 R g7
| 57 s
/. ' =
oh 4 [™ I
| 58 15 (100|100 [~ 7~ 42
=5
0 '_/
| 59 ' Vi
0 Ry
|60 g
0 /
61 %
/A
0 ;.\/
| 62 [/
0 \/L:
| 63 16 |100% 100 % 50
5 /
0 Y/
| 64 20
[/
0 Z .\\
| 65 j
/ )
0 ./
| 66 PZa
17 [ 100|100 Z00 30
0 Y
L 67 %
\
=5
0 ¥
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Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B - 1
A080138/JA4087 4 0of 16
- S £ DISCONTINUITY o
-~ & 2lol| ¢|2.| DESCRPTION | & ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
-o8 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
0 ) Z4to fine-grained, moderately strong to very strong,
18 | 100|100 \'~ 1 generally weakly to moderately foliated, gray, fresh to 18
- 69 ) 2 slightly weathered.
0 L
| 70 9
I
0 7
|71 07
= \
0 iy
' \
>
S
0 A
7 < % Includes strongly foliated bands (72.5 to 90.5 ft).
r 19 (100|100 ——  1.0°FJ,T,SR. 717 22
0 \/.‘:
| 74 (>
0 { \/L:
75 /
- s
0 $/
- 76 = i
- i \‘
o 23
L 77 4 y
/ )
0| /
-’ | & | 20 |100| 100 7S 18
1 >,
79 /
o N/
. 0°, FJ, SR. y
—~ ’:
| 80 17}
I/
0 //I\’
| 81 5Y \
0 ’/:
)
82 '_/
v
0 PZE
-8 21 [100| 100 57 17
N\
0 >
| 84 j
A
0 Ry7
| 85 \/,L
0 5
| 86 9
/ )
0 ./
L 87 /A
qy
0 (=)
-88 22 (100|100 7 22
AN
0 y
&9 4
I/
0 0
o0 y
0 r N
| o1 %
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\Aspectggﬁy&taipg Project Number Sheet B - 1
A080138/JA4087 50f 16
= g % DISCONTINUITY - o
= = 31l o g | DESCRIPTION =y ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
ST|I=3 51S | x| | &|s8| aperture, infiling, | £ =£
o0 | ol 8| 3 S | o D | O = SE
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
0 /\'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
92 SRS T sm e (/7 e weakly to modetately foliated, ray, flosh 0
LIS 450 3 W sacl, [ 27 96 y Yy y - gray,
>10 R N SR, Pl. 2 ] slightly weathered.
AR TN
93 o) »J, VN, SR, P,
i 7 | 23 (100 82 Qi 55°, HJ, H-VN, A Contains healed joints and 1/4 to 2-inch-thick quartz 20
0 v Sig FER Ui > veins (91.4 to 94 ft).
o 459 VN Sd SR, %
94 S Pl A )
" “2p N SHC =14 Healed fault shows 1/4 to 1-inch of offset.
1 PZ&
%5 ay
L %
0 é
| 96 17
A
0 1)
. \ b
97 -
r ™ 30°, HJ, Qz. 20
By,
0 A
- 98 24 (1004 97 f 36
1
0 '_/
|99 o $/
= . \
30°, HJ, Qz -Bi. “ -
0 =
| 100 — Z
1 Fse, 5,7, No, SR, I 7
2 %
| 101 /,’/ UCS = 14570
\': 1 psi.
0 2
| 102 A
1
103 25 |100% 100 '_/ 30
)
0 Yz
| 104 ;.\/
[ </
0 ~\
N
| 105 /
1
A
0 o
| 106 PZ&
8 »
0 Y
| 107 \ %
-« . j
1 Ggli J, T, No-Cl, SR, %
| 108 "
26 |100* 97 \ 2/ 28
0 iy
I
| 109 2
: <
1
110 \ %
. T
1 T 600 3, T, No-sd, AL
SR, PL. =
-1 27 (100% 100 5, 9
0 A
| 112 %
>
0 \.7| %
| 113 2
|/\‘
28 100+ 100| © / 17
| 114 y
/ 1
0 /
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Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B - 1
A080138/JA4087 6 of 16
)
- 3 % , | pisconTnurTY | o
= dlal €8 DESCRIPTION =3 ES FIELD
SE| g == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
~ S o P = =g
<w |0l m| > | S LL | .| roughness, shape) ?I (&}
| 115 /71 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
4 to fine-grained, moderately strong to very strong,
0 \'~ 4 generally weakly to moderately foliated, gray, fresh to
116 ;.\/ slightly weathered.
(/-
0 Z
| 117 \\’//\
J
9 A
0 o
| 118 P2
29 [(100* 100 a 29
0 Y
| 119 %
N/
=5
° .
| 120 i
) \
0 T =
| 121 B 1
0 7
30 |100% 100 / 22
| 122 %
2
0 ]
< =
1123 0°, J, SR, PI. (>
0 7~
| 124 j
31 [100% 92 % 56 [PL = 9267, 8309
0 _} N (in gneiss) psi.
SN, No-sd, [>~4 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
1125 : GNEISS. Medium- to coarse-grained, moderately
0 | | strong to strong, fresh, mostly pegmatitic in composition.
126
i € 50,3, Cl-sd, SR. /\
0 N y BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
L 127 4 to fine-grained, strong to very strong, weakly to
0 % moderately foliated, gray, fresh to slightly weathered.
\
| 128 oy
539 >
32 |100* 100 o ) 26
N
| 129 j
:
10 0 s/
| 130 Z
Ny,
0 7
| 131 y
J
0 %
(3
| 132 /
\
Y
0 Ny,
| 133 %
N
33 [100% 100| ¢ % 22
| 134 %
\ \‘
0 /’| -
| 135 Ly
0 f
J
| 136 %
(3
: /.
| 137 ar
\
° FQ\ \//:\
138 e -
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\Aspectggﬁy&taipg Project Number Sheet B - 1

A080138/JA4087 7 of 16
o 5 5 DISCONTINUITY | __ o
= g 2| a| £|2.| DESCRPTION [ 3 ES FIELD
SE| g == gl1o| 2 25 (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S7 =2 %S| x| X | &|&2| aperture, infilin £ =£
Q| To| ol 3 L - | 8% p , g, = =
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
24 11004 90 ~ Opy oG SR 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium- | ,,,
1 50° HJ, H, Bi-, Slk. 2274 to fine-grained, strong to very strong, weakly to
| 139 \'~ 24 moderately foliated, gray, fresh to slightly weathered.
N } <
% 60°, FJ/S?, Sd-Cl, Y1 =
4 SR-SIk?. | \-I
| 140 - \
™ 30°0, T, SR, 1P —+ | PEGMATITE. Medium- to very coarse-grained,
1 moderately strong to strong, white, fresh.
| 141 B _
0 z 7/~ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
' 2 to fine-grained, strong to very strong, weakly to
- 142 \ ~/"] moderately foliated, gray, fresh to slightly weathered.
200
0 /J
143 A
11| 35 |100% 100| ¢ = 23
| 144 =\
/A
0 // I \/
| 145 [/
\|
| 146 /'/
|7l/
0 \ /]
| 147 T2
' \
\|
148 > e iR B 7
I 36 |100% 100 “ ' % 23
3 | 17
| 149 65°, 3, VN, SR. %
Y
1 70°, 3,7, SR, st
| 150 7
=
4 %
L 151 | PEGMATITE. Medium- to very coarse-grained,
moderately strong, white, slightly weathered.
2} B
152 >~
- N e o
R e + PL= 680 ps.
| 153 37 |100% 100 . /4 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium- | 34
=1~ to fine-grained, strong to very strong, weakly to
2 \' 2 moderately foliated, gray, fresh to slightly weathered.
| 154 2
|/\‘
0 5\
| 155 5
A
0 /
V)
| 156 %
iy
0 o
| 157 N

N
/

o

=7
DRSS
\W)

N

158 1, | 38 100 100 Z 36
8%
0 - |2
| 159 y
0 @
| 160 %
]

o
\
A7

| 161

/_l\
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Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B - 1
A080138/JA4087 8 of 16
- g 5|, | DisconTuTy | o
= = dlal €8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
0 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
162 27 to fine-grained, strong to very strong, weakly to
B \'~ 24 moderately foliated, gray, fresh to slightly weathered.
163 39 {1004 100 .’:-' 2 56
0 ; %
ND
| 164 %
ol 7
I/
| 165 Z
[/
0 /
| 166 §
5387 4
0 J
| 167 \': g
0 o
By,
| 168 40 |100* 100 % 22
7/, N
< N
)
L ™ 45°,3, T, SR, PL %
| 169 "
Y/
1 //I\’
| 170 \ ¥ 55°,5,T,ch, sk. |.Y/
B \
0 55°, S, Ch, Skk. D
L 171 %
=
V)
0 \ /]
| 172 IZ_' ~
\
0 /
N/
| 173 | 13 | 41100100 y 27
— ’:
2 i)
| 174 s
0 5
| 175 >< Z<
60°,J, T, SR. j
/
0 € 60°, S, Ch, SIk. %
176 )
B \
1 Ry
| 177 . %
< ™ 60°,3,T,5R PIC. 7/~
0 j
178 42 [100| 96 '_/ 24
B V)
1 7
iy
- 179 ftd ™ 50 3, T, R, P ' - -
—+ | PEGMATITE. Medium- to very coarse-grained,
2 moderately strong, white with black, fresh, migmatitc
| 180 &\q} B texture.
5,3, T,R, I _|_
0 .
| 181 B
0 +
| 182 n
1 % 1055 TSR PH. | - PL = 6650 psi.
| 183 43 |100* 100 n 24
/A BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
0 4 to fine-grained, strong to very strong, weakly to
| 184 ! moderately foliated, gray, fresh to slightly weathered.




JACOBS ASSOCIATES Gorge 2nd Tunnel Core Borehole Log Borehole Number
\Aspectggﬁy&taipg Project Number Sheet B - 1
A080138/JA4087 9 of 16
= g % DISCONTINUITY - o
= = 2| o g2 DESCRIPTION = ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
o0 | ol 8| 3 S | o D | O = SE
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
- = 100,57, SR, P 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
2 [T & /-4 to fine-grained, strong to very strong, weakly to
/71 moderately foliated, gray, fresh to slightly weathered.
| 186 € 350 9, T,5R, P P y gray gnty
1N s R TR L %
| 187 73
N
0 3
44 1004 96 17 32
1188 | 14 | L~ /
1 iy
15,3, T, SR, Pl. [y
| 189 %
N
3 ‘/
| 100 %\~< 153, VN, Sd, SR, %
Sn 57, FJ-3, C-sd, SR, | >4 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
>10 : GNEISS. Moderately strong, black and white, fresh to
| 191 | | slightly weathered, possible fault (190.3) - no obvious
offset but joint contains 2 inches of fine to coarse sand
0 / and gravel-sized fragments.
| 192 o
1{,e \’\
| 103 45 |100| 88 v a < 20
&5
== 5-35°, S-J, MW,
>10 e } Fe-Cl, Slk-SR. //
| 194 7T 50 HI, T, Fe, NA. «—
w71 600 HI T, Qz, NA. S PL = 6016 psi.
>10 zs» . Z
195 8 20°HI, T, Qz, NA. | >
- ™ 55 F, W, C-8d, =
g SRPL (/7
1 10°,J, Qz, SR-S, PI. % BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
| 196 ~i4to fine-grained, strong to very strong, weakly to
\'~ 2 moderately foliated, gray, fresh to slightly weathered.
0 0
| 197 y
0 r N
108 46 |100* 100 % 34
5
0 \\ \‘
| 199 ay>
[ </
1~ 50 5 7. 5R, PL 7 <)
| 200 y
/ )
15 0 ./
| 201 PZ&
Ay
0 BY
| 202 R
s e e o \I/
10 S 5 ChRL %
| 203 47 100 85 ? SR, Pl 5 22
I/
L et Z
5°,J/S?, VN, /!
4 Bl SRISIK?, P. S
| 204 Yol . 55 9152, T, /
M | cicnre, ~
: 2 |V JosEe [
g SSrRPL %
| 205 0", 3.T. Fe, S-SR, “/."
|2 . 057
3 [ L
206 \‘ 45°,FJ, T ay
i o Qz-Ch-Fe, SR. I
0 N
| 207 /
A
1 L i
| 208 48 |100+ 100 S 20




JACOBS ASSOCIATES Gorge 2nd Tunnel Core Borehole Log Borehole Number
\Aspectggﬁy&taipg Project Number Sheet B - 1
A080138/JA4087 10 of 16
- g 5|, | DisconTuTy | o
= = [a) 2|2 DESCRIPTION = ES FIELD
SE| gl == § o 2 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|E0) 8|S | x| % | S| S| aperture, infiling, | £ %-E
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
N R % BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
209 & /-4 to fine-grained, strong to very strong, weakly to
i | >//4 moderately foliated, gray, fresh to slightly weathered.
0 //I\/
(/!
| 210 “ %
0 y
| 211 %
"
0 |~ !
212 iy
L y
1 ™~J= 450, 5,7, Ch, Sk, \/,/Z
1213 | 16 49 1100|100 St. y 18
A
0 »
| 214 A
e
0 5 \
| 215 R
Ny
0 '_/
| 216 ' Vi
el n
55°, S, N, Ch-Fe, [+
217 o I B R S
L ~
N/
2 N[ 452,30, VN, Fe, %
| 218 50 |100% 90 - 2R UN chire / 20
I~ sk N/
2 | le 35° 982N S-SR, [ ZX
N~ 35°,.0/57 MW, ay
| 219 S-SR. y
5 §3 35°,J, VN, Fe, SR. 7, :\
| 220 %
%
0 /]
| 221 »
A
>10 %
| 222 y
/ )
2l A
" o 25°, 3, WN, Fe, SR, [
| 223 51 {1004 93 - A /4 25
o —+ | PEGMATITE. Medium- to very coarse-grained,
0 “\ \| moderately strong to strong, white, slightly weathered.
- ] [2085° HI FeCh. |-
i L =7
6 %’i\s; 60" 5. N chke. 2 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
| _skpL_ " I~ 14 to fine-grained, strong to very strong, weakly to
- -2 1 37 R L ) /X| moderately foliated, gray, fresh to slightly weathered.
3 [T ™ 20°3,Fe,SR.PL &
| 226 —~= ) 4
B 7
>10 < %
. -45°, J, T-Unk, _
L 227 D= Sé?-cﬂcﬁ-ﬁg, SR, [~ f
>10Fr. | » 2
* — 30°, S, T, Ch-Cl, 5
| 228 | 17 52 (100* 40 Qj e % 37
7 N f
/ )
| 229 | 4
0>
3 |7 fumchasr | /7
| 230 T2
== [ S
5 ™ Z .\\
N/
| 231 ~— %
41 A oty
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Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B - 1
A080138/JA4087 11 of 16
)
o 3 5|, | DisconTuTy | oc
= = dlal €8 DESCRIPTION =3 £ FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
| 232 L = 70° S, T, Ch-Fe, 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
4 sk 27 to fine-grained, strong to very strong, weakly to
0 /’= 5(F):I,IFJ, T-N, Cl, SR, \'~ 24 moderately foliated, gray, fresh to slightly weathered.
| 233 53 |100% 82 e eg’lkhs, wN,ch, PP 68
1 1= 400, 3, un Fe, SR, X
Pl AN
| 234 y
;!
(4
235 S~ f(2040° 0, 7WN, [ A7
B =4 [ PRTIER A s
>10 b=~ >
=~ % Becomes strong (235.3 to 241.1 ft).
| 236 ?ﬁfﬁ 5-15°, J, T-N, Cl-Fe, /:
£ SR, PH. y 3.5-inch-wide intensely weathered zone containing fine
- 20° S, UN. Fe-Cl % to coarse s_ubrounded gravel-sized fragments with iron
| 237 kPl " Y7/ oxide staining.
45°'S, T, Fe-Cl /4
Pl 7N
45°, 3, N, Fe-Cl, '~
| 238 54 |100% 37 Pl '/ 26
5-80°, J, T-VN, D
N-Fe, SR, PHI-st. [~
- 239 —|— PEGMATITE. Medium- to very coarse-grained,
. moderately strong to strong, white, generally slightly
- 19808 B NFe I 1 weathered.
B 35°, J, Fe, SR, I. +
~,7~J| Becomes moderately weathered zone, stained with iron
% \oxide (240 to 241.1).
| 241 4L5J°' J VN, ClL SR, P77
. '/
I 100 3 N, cl, s, PLYA, =) BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
| 242 <o . | =/ to fine-grained, moderately strong, weakly to moderately
s 5;3‘_50;_ég'SVRN_h, % foliated, gray, fresh to slightly weathered, slightly
| s10[ PLI-St. s~} migmatitic texture.
536 | leg 5% SN, Cl-FeCh, | > ©
| 243 | 1g | 55 |100| 47 . ShSR % 19
—~ sSrsike. K517 PL = 4519 psi.
2 [T \ A
| 244 \‘ 5.5, VN, Ch, Sk, 21
. | </
T
6 R PY %
N
245 L
L PL = 6832, 6340
Iz % psi
>101,. 1 7
246 56 |100| 64 - 5°J, SR, 1. \ A 24
i T 103, VN, SR, 7, 2
1 ' B
—|— PEGMATITE. Medium- to very coarse-grained,
| 247 - )
_ moderately strong to strong, white, slightly weathered.
bE - —
0 10°, HJ.
| 248 +
57 |100* 100 N — 54
1 \‘ 70°, FJ, N, CI, SR,
| 249 U-PL. +
| > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
0 GNEISS. Medium- to coarse-grained, moderately
| 250 | | strong to strong, black and white, slightly weathered.
0 [ .
/ 7~ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
- 251 |f' to fine-grained, strong, weakly to moderately foliated,
1 N | ] gray, fresh to slightly weathered, contains <5%
I~=_" 5 VN, SR, PI. ! 21 hornblende (250 to 256 ft), rock mass is streaky in
L 252 ,g\j) < >/ appearance.
N~ J VN, SR, Pl % PL = 9915,
1 [ 5 10164, 11877
| 253 58 |1004 98 % 22 [P
I 1500, W SR, PL ST
8 é Fise, 3,01, SR, PLL |2 /]
| 254 "1 2
“, -~ | Ny,
1 /f?\‘ 45°,3,WN, CI, SR, 2%
255 Pe] P &
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= § % DISCONTINUITY | _ o
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
o0 | ol 8| 3 S | o D | O = SE
<w |0l m| > | S LUy roughness, shape) | 3 (&}
M| 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
0 |y Z4to fine-grained, strong, weakly to moderately foliated,
| 256 == \'~ Z gray, fresh to slightly weathered, contains <5%
s 2] homnblende (250 to 256 ft), rock mass is streaky in
4 f;<,4345°, J,WN, ¢, sR, [ <774 appearance.
L 257 v - 4€F:°|: HJ. S
ND
258 | 19 | 59 [100| 52 /j}% 35-50°, J, VN-N, / _ , _ , 34
r Z= Fe-Cl, SR, PI. 1~ Y74 Contains approximately 50% greenish white quartz
7 o \ 2! veins with chlorite (257.8 to 261 ft).
29 iy
| 259 y
~241 {
>10 ,’;\ J /:
=5 v
260 N A
6 A Ny/74 ~0.75 gpm
261 “::‘,3 _}200’ o T SR, St \ “\ v flowinggfrom
i : c |/\‘ hole start of
% day 8/6/09
>10 T 205, VN, Cl sk, f7 N (260.3 fo).
| 262 i Pl %
/
/-
>10 15-60°,J, T-VN, [ 7}
| 263 60 | 98 | 52 N-Cl-Fe, SR. PZa 26
2>
>10 | PEGMATITE. Medium- to very coarse-grained,
| 264 moderately strong to strong, white, moderately
B weathered.
1013 10-80°, J, T-VN, SR, + . -
| 265 P, Intact but easily broken along hairline fractures (263.8
~ ~\to 265.1 ft). /1
>10 =Z
- 266 < 100, p MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
5 GNEISS. Medium- to very coarse-grained, moderately
/ strong to strong, black and white, slightly weathered.
- 267 e s N Bl =
b~ Slk, P1. % ]
6 °'P3|(_3 tf VN, SR ~1_} BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
268 61 |100* 85 \':' 71 to fine-grained, strong, weakly to moderately foliated, 24
i 7\~ generally gray, fresh to slightly weathered.
o] [
0 i /\_
| 269 %
\// N
>10| - ﬂ
| 270 a 4
| 30 ok /
2 R 7
| 271 e i,
- e[ 150 TSR o
1te . } HJ. %
| 272 ]
17
0 \ &
| 273 | o | 62 |100% 69 - ay 26
[/
7 b, .
- 50°,J, T-VN, Fe, [N/
| 274 ,? 0 e %
6 A 7?;'32;’ 3. TN, |f y Becomes greenish white, slightly weathered, altered
275 P (+muscovite?), S, |\ Z/7 with chlorite (274.3 to 276.7).
i 5-55°,J, T-VN, Fe, [/ =
1 | T sk S
4 50°3, SR, PI. 4
| 276 M( , y
° J
1 7
| 277 Ky
\
75°, 3, VN, N-Fe, S, P2\
6 1= 1075, 3, T-UN 5
| 278 63 |100| 87 i N-Fe, SR, PI. > A 23
\// N
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- § £ DISCONTINUITY | __ o
(] (0] c
= = 2| o 22 DESCRIPTION = S FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
0 /\'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
219 72~ to fine-grained, strong, weakly to moderately foliated,
0 A generally gray, fresh to slightly weathered.
| 280 ,/:-' Z
5
5357| 281 y
0 17
\
| 282 2
| 283 64 | 100|100 ,/1 27
1
0 4
| 284 \': /]
21
0 =
| 285 A
> Packer = 285 to
0 / 305 ft,
h fracture system
| 286 4 doesunot ;ccept
~ /] water.
»Z UCS = 5000 psi,
0 as PL = 8471 psi,
| 287 Ny UCS value low.
0 @
288 | p1 | 65 1007 100 % 32
- >
o
1 [T 45°,3,N, Cl-Fe, R. ]
| 289 bt el ay
N\
0 2
290 N
~ )
A
0 1
| 201 4R
Ay
0 L
| 292 7
N
0 '_/
| 203 66 |100% 100 9 59
I/
0 ay
N\
| 294 {
0 /
/
| 295 %
' J/A 4-inch-thick pegmatite vein.
\
4 2
| 296 [/
45-85¢°, 3, N,
Fe-Cl, SR, PI. <N
4 N
207 j
r ™ 450, 5, VN, Fe, Sk, %
8 Pl \|:| Z
40-50°, J, WN, Fe, S
| 208 67 | 94 | 82 P e » 43
40°,'S, VN, Ch, Sk, [
1 Pl A
| 209 3///\
/ )
5 80°, 3, N, Cl, SR, .”4
| 300 St I/
5-85°,J, VN, SR, [/, -
5 Pl. =
301 80°,3, T, Cl, SR, I. %
i N
N
! J




JACOBS ASSOCIATES Gorge 2nd Tunnel Core Borehole Log Borehole Number
\Aspectggﬁy&taipg Project Number Sheet B - 1
A080138/JA4087 14 of 16
- g % DISCONTINUITY | __ o
= = 2| o gl DESCRIPTION = ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
~ S o P = =g
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
i | TSR 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
2 L— Z4to fine-grained, strong, weakly to moderately foliated,
68 1100% 100 \3 5-45°, 3, UN, Fe, \'~ 2 generally gray, fresh to slightly weathered. 28
1 303 | 22 e SR, PI. <
L 45°, HJ, Qz. ?
6 L
| 304 (= = %
G 5-10°, J, VN, /
>10 B Cl-Sd-Fe, SR, PI. %
| 305 = 8y7
k ) \
1| j
' \
| 306 : /
™ 10°, N, Fe, SR / - -
2 —+ | PEGMATITE. Medium- to very coarse-grained, PL = 6340 psi
| 307 moderately strong, white, highly iron oxide stained dike, B pst:
S B contains ~1.5-inch hard green mineral at 306.7 ft.
6 B=gf (5-15°,J,N,ClLR. |
| 308 69 | 100| 87 . A \ Contains many healed fractures (307.3 to 309.8 ft). / 18
X : 17
- . % BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
- 309 &g VNFe VU1 4 to fine-grained, strong, weakly to moderately foliated,
. S h
(| gray, fresh to slightly weathered.
| 310 il y
55°, J, Fe, SR. =P
2 < 5 TN CLSR, [0
| 311 PI. A
.’/— ~1 Contains <5% hornblende (311 to 314 ft).
0 N
| 312 %
S UCS = 8880 psi.
0 %
| 313 70 |100% 100 % 23
</
1 PN 4550, W, Ol SR, [~
| 314 PI. I
\// —\
0 j
| 315 %
(3
0 e
| 316 ,/:-' ~
_\
0 N
| 317 j
% Sand and silt
10 %}45-6& wTw, 'Y from joint filled
| 318 | 23 71| 90 | 63 B Sd-Cl, SR, PI. 17 up core barrel
%} 20.70°, 3. T-MW, Possible void or wide fracture zone (318 to 318.6 ft). (=317 11).
>10 Cl, SR, Pl. %
319 R . )
5347 ~_1 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
6 12 /A to fine-grained, strong, weakly to moderately foliated,
30 | (30.45°, 3, T-MW, ‘/ S generally gray, fresh to slightly weathered.
o e Cl, SR, Pl. a
I2 \
3 1 2N Turbid water
| 321 ) ‘\/% flowing from
% boring at ~10
) Z gpm (320.3 ft).
0-45°, J, VN, SR-S, [1/
| 322 . Pl-1. A
5 1 ) .’:—I ~
| 323 72| 92| 80 fy/‘/g’j % o6
AN
Al B
| 324 T
035>, 3, vN-mw,  [ZX ] PL = 13064,
1 CI-Sd-Ch, SR-S, /71 = 11695 psi.
PI-I. Y,
| 325 {
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o g 5 DISCONTINUITY | __ o
(&) () c
= = 3| 0 2|2 DESCRIPTION = 1S FIELD
SEl gl = || g|o| 2|25 (Ange, type, 2 MATERIAL DESCRIPTION F=| TESTS | NoTES
ST|I=3 51S | x| | &|s8| aperture, infiling, | £ =<
Q| SOl | S S ° o | =X =E
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
1 /\_} /\'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium- Turbid water
226 73 100! 77 ~l4 0 fine-grained, strong, weakly to moderately foliated, 15 flowing at 20
L ™ . \'~ Z generally gray, fresh to slightly weathered. gpm; driller
' 50°, HJ, Ch. 2> notes high
T st 0 NSRS PL [/ head (80 psi)
| 327 / (325.3 ft).
0 T~ Tube filled with
™7 sand and clay
| 328 ’_% from fracture
1) A zone above.
0 ) \ Water flowing
| 329 iy at ~15+ gpm
74 |100| 83 ~ 24 9P
7 (326.5 ft).
0 %
N/
| 330 % ‘/
/
3 1% c
331 24 "y \ ~//1 Dark greenish gray, quartz rich, altered, with chlorite
- p / 7] (330.5 to 334.8). Contains pyrite (<1%).
5 [ }5-75°, J,T,Fe-Py, ||
SR, PHI. N Water flowing
| 332 \\///\ from boring at
L /4 55 gpm
2 ’/." (33L5).
| 333 — I/
o 3 T- 7=
75 100 90 | © R & 34
| 334 A
— \// N
1 %
| 335 %
¢ Vo
—d \ S —
0 202
| 336 '/ Clean water
v, “l = :\ flowing from
0 1% [ 7o zen. [N boring at 50 to
| 337 % 60 gpm
.7: Y (335.8).
0 \ >/
| 338 ;.\/
76 [100% 100( L 36
| 339 9
)
7
1 — o
| 340 PZ&
iy
0 Y
| 341 //.\\
N/
=5
° Y
| 342 ™
. 7%
0 iy
| 343 L
25 77 |100* 100 0 \\I’//\ 37
/
| 344 5
=
0 2]
| 345 ay
\
l \// :
| 346 %
A
0 |7I A
| 347 \/.\/
|/\‘
0 N\
348 ’/:
L y
%1 S / )
78 (100 100| / 34
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- g £ DISCONTINUITY | __ o
(&) () c
= = 3| 0 2|2 DESCRIPTION = 1S FIELD
SE| gf x| SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
| 349 /\'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
o [ 45013, oz-Bich. [~ to fine-grained, strong, weakly to moderately foliated,
0 [ \'~ 4 generally gray, fresh to slightly weathered.
350 >
v/
3 Nt 60°, J, VN, CI-Sd, A Contains iron oxide staining and trace pyrite (350.3 to
SR, PL. 7 <
| 351 y 360.8 ft).
;!
UM 4
- 57
o J z-Fe-Ch-Py. /’_. -
2 | ' \
<& g
| 353 \\‘\‘\ \,//:
79 |100% 85 § ‘/ 35
7 k= P74
| 354 " .‘4
et 35-90°, 3, VNN, ¢, [ 1]
0 ~< Sd, Fe, SR-S, “) =
PI-S. (2
| 355 S
7
4 f
/ )
356 | 26 =l A .
1274 Strongly foliated (356 to 357).
O Z&
>
T s [
533 -Bi-No, SR, Pl. {
1 [ 7N
m 7
| 358 \§ %
80 (100* 100 = 35
0 [\w Ny 74
N\ \
L 359 ¥ 20 Water flow
. 70-75°, HJ, Qz-Ch. | ’\— from boring
0 Y <) ~30 to 50 gpm
360 s y Bottom of boring at 360.8 ft. Backfilled with cement and ;;“"/gg)”te"
; 17/09.
0 ) % bentonite grout.
VAl
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Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B - 2
A080138/JA4087 1o0f35
Prepared for Seattle City Light, Newhalem, WA Elevation 1228.0 ft (NAVD88)
Driller / EQuipment Crux Subsurface Burley 5500-1 Drilling dates 8/17/2009 to 9/12/2009
Coring Method HQ wireline Azimuth/Inclination 34° /-60°
Location Above surge tank Hole Diam/Core Diam _ 3.8.in/ 2.4 in
Coordinates 48.679582° N, -121.23478° E Logged by/Approved by  AAE/SM/SB / DHM
> £
= § @ DISCONTINUITY | _ O
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
ST =3 B|S | x| X | |88 aperure, infiling, [ £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
~N
I~ | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE .
1 (1004 O [ 11| 1 rary, vN-Mw, GNEISS. Moderately strong to strong, generally 12 gﬁ;ﬁ;ﬁ;@;?
1 == ) Cl-Fe-No, SR, Pl | strongly foliated to strongly folded, black and gray, packer test
12277 = /71 slightly weathered to fresh, moderately iron oxide gﬁ;ﬁ: for
0|’ / stained, highly iron oxide stained on joint surfaces (0 to ’
| 2 N 17.1 ft).
12267 N
1 N . i . :
3 — Highly iron oxide stained (1.7 to 3.2 ft) around 3-inch-
r thick PEGMATITE zone at ~2.5 ft.
12257 2 1100% 72 ( 1 5.35°, J-FJ, T-VN-N, | / 18
4 o= Cl-Fe-No, SR, Pl-l.| %} Contains ~5% pink garnet (<1/2-inch) within dark
3 L \ T greenish gray, fine-grained matrix (2.9 to 3.5 ft).
- 2 ~
1224 ] ~
5 v Sz
] ﬁ
7 e _
12237 ¢ a,
- 3 | 66 66 e / 3
=Y [45°,J,VN-2,C-No, | >
4 (2 SR, -
1222717 AN
0
18
1221 1
4 |1004 81| 1 25
L9
12207
6 [~
=——| (J-FJ, T,Fe, SR, Pl
| 10 |
— ”_/_’
1219 0
|11
12187 1}
| 12 a
| 10 7]
12177 |5 :
5 [100] 55 | ° 20
12167] 14
0-65°, J-FJ, TN,
. B, | Cl-Fe, SR, PI-I.
115
1215
5 P Y
12147 3/4-inch-thick intensely fractured zone with bright Lost drill water
3| orange iron oxide staining (15.9 ft). circulation.
[————
| 17 b
1213 2 L BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
0-15°, J, T-UN, to fine-grained, strong to very strong, weakly to
| 18 Cl-Fe-No, SR, PL. moderately foliated, gray, fresh.
1212'] 6 (100 93| 1 32
| 19 ]
i
] 0
1211 Svaly
| 20 ;,ﬁ‘ 60°, S, T, Cl-Fe, PI.
i i B
- e
1210 | 21

NOTE: See Borehole Log Summary Key for explanation of symbols and abbreviations.
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_ s £ DISCONTINUITY o
= € glal gle DESCRIPTION | 3 ET FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
o0 | ol 8| 3 S | o D | O = SE
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
2 6 . [~ MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
5‘5&5&5?’2;{'%” GNEISS. Medium- to fine-grained, moderately strong,
12007} 22 = || gray and white, fresh, strongly foliated at 0° (~21.1 to 24 _
7 [100| 68| 5 =] Q™ 21 [T oRLP
| 23 [ 10°, s, Py, S, PL |7
12087 -
1 =19 150 F3, NN, Ny
| 24 Cl-Fe-No, SR, PI. -
12077
0 /
| 25 8 [100| 100 - 16
N
1206 0 -
| 2 >
i 0 / 71 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
1205 4 to fine-grained, strong to very strong, weakly to
L 27 ' /7] moderately foliated, gray, fresh.
0 T2
12047 B
|28 A
0 /
9 [100* 95 /4 25
12037 29 /."
"
I/
2 f—] 2
20 \} 15°,J, VN, SR, Pl. .’\-'
\|
0 ,/
' A
12017 3 .T%
0 /A
- 10 |100% 100 X 23
L ~1 =
- | </
1200 0 ;\ Contains pyrite (<1%) (32.3 ft).
| 33
109 3 - ﬁ MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
L—= “/71 GNEISS. Medium- to fine-grained, moderately strong
- 34 S / to strong, weakly to strongly foliated, gray and white,
11| 98 | 96 o W\ fresh. 18
11987 -
| 35 525° FJ-HI-J, T, [\
Sy CI-No, SR-R, I. —
4 : )
11977 36 . ) Drill water
r S P circulation
— = . ; returns.
0°, FJ/S?, VN, Bi, -
1 : Sik?, P! "N
11067 37 ;_
1
| 38 "% 5° FJ, VN, CI-Py, | hered pyri din ioi 0 &
11057 SR C-PI. 1 Trace weathered pyrite exposed in joint (<1%) (37.8 ft).
12 [100| 96 | © / 24
L 39 N
11947
0 N
| 40 < ~1% pink garnet in 1-inch-thick biotite rich zone (39.7
ft).
11937 . /
1 = 40°, F3, VN, Cl-py, | >
| 41 SR, C-P. -
— 0 ~
1192
| 42 >
i 0 p
11917 45 f
0 N
13 | 100|100 - 24
11907] 44 N
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- g 5|, | DisconTuTy | o
= = dlal €8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|E6) 3|S5 | Dé ® | ®2| aperture, infiling, [ £ %-E
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
4 1 \',i S0% P T. CL SR, [ >4 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
o : GNEISS. Medium- to fine-grained, moderately strong
| to strong, weakly to strongly foliated, gray and white,
0 _
fresh.
| 46 /
11887 N
0 -
| 47 | /1 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
| % to fine-grained, strong to very strong, weakly to
1187 /4 i i 9
14 |100| 94| © \ moder_ately foliated, gray, fresh, contains <1% garnet 37
8 Z ] (<1/8-inch).
1186 1 B PEGMATITE. Coarse-grained, moderately strong to
| 49 %/< 10°,J, VN, SR, U. strong, white, fresh.
] 0 +
1185
- 15 (100|100 12
0 L 71 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
11847 51 % to fine-grained_, strong to very strong, weakly to
| ~//4 moderately foliated, gray, fresh.
\
0 =
| 165] 52 16 11001 100 | v/ <1% dark brownish red garnet (<1/2-inch) (50.4t0 51.2 | 14
-+ \ft).
0
153 B PEGMATITE. Coarse-grained, moderately strong to
1182 ~174\strong, white, fresh.
0 Z5
1)
T >4 \ /] BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
1181 17 1100(100| o “, -} to fine-grained, strong to very strong, weakly to 15
- | <//+ moderately foliated, gray, fresh.
— 7 _\\
| N/
1180 0 V
7
0 7S
11797 »
| 57 v
i 0 %
1178 =7
| 58 %
18 | 99 | 99 . A 26
11777} 59 | >4 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
5 0 | I to strong, weakly to strongly foliated, dark gray, gray,
_| 60 and white, fresh, includes sparse, small, brownish red
1176 / \Y garnet.
0 N
| 61 - :
11757 -\
0
| 62 )
11747 19 11007 93 | ¢ *'& 15-30°, FJ, N, _— 28
o3 CI-No, SR, PI-St. % BIOTITE QUARTZ PLAGIOCLASE GNEISS.
r . 4 Generally medium- to fine-grained, strong to very strong,
i 2 his \'~ 1 weakly to moderately foliated, generally dark gray, fresh,
1173 P Z \ streaky appearance.
| 64 s 0-15°, J/S, VN, .t
Ch-No, SR/Sk, PI. [\
0 % Healed shear partially reactivated (63.7 ft).
7% | 65 20 |100| 85 = % 16
[ /
3 30-40°, FJ/S, T-VN, If' 71 Becomes fine-grained.
11717] 66 —_— No-Py, Slk, PI. A4
3 ] >
I 5\
11701 67 :’//\
N J
>10 B A
1
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- § £ DISCONTINUITY | __ o
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR L |uw roughness, shape) | 3 Dé
o 8 = ,‘./ Joint infilled with light greenish gray clay with
~7-4 micaceous structure preserved (67.4 ft).
>10 [
21| 98 | 28 ; 5-45°, J/S?, T, 7 21
69 : Cl-No, SRislk?, |\
T Pl “\ -} BIOTITE QUARTZ PLAGIOCLASE GNEISS.
1168 >10 ' /74 Generally medium- to fine-grained, strong to very strong,
% weakly to moderately foliated, generally dark gray, fresh,
=70 \\’//\ streaky appearance.
11677 9 %
7 7514 Intensely fractured zone (68.6 to 68.9 ft).
L I/
5 S, T, Cl-Ch-Sd-Si, [/71 P Partially migmatitic structure (69.9 to 73.8 ft).
1166 | Sk, PI-I. [ &
L 72 / . . L
73 Multiple small slivers within fracture zones (70.1 to 70.3
\
10 7/ ft).
1165'_ 73 % .
1 74 Dark brownish gray (71.1 to 81.6 ft).
YA
6 | 22 |100% 58 | © > 20
4 72 5-90°,J,T, (2 _
1164 1 Gl-Ch-Sd-Si, SR, % Moderately foliated (73.8 to 81.5 ft).
2 \/L:
75 /
11637 %
2 $/
| 76 1 P
11627 | [/
6 == = \
L 77 j
- /
1161 0 7z P
| 78 7
5-75°, 3, T, N
Sd-Si-Py, SR, P-. /71 =
11607 23 |100| 88 | 1 7 19
L 79 — ~
A
3 %
11597 | %
| 80 17}
/A
0 ! P
11587 81 >
" 40°,F3, SR, 1. =2
l \/
2 | PEGMATITE. Coarse-grained, moderately strong to
11577 strong, white, fresh.
0
| 83 +
1156 | |
0
24 | 98 | 96 32
| 84 +
1155 3 —
= F3-J, SR I. | >4 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
185 GNEISS. Fine-grained, moderately strong to strong,
i | weakly to moderately foliated, dark gray, fresh, biotite-
1154 0 /A rich.
tes | | | | | e /
N
] 0 -
1153
| 87 N
0 [~ | Contains <5% garnet in zones (87.3 to 94.7 ft).
11527 gg /
~
2 | 25 |100% 100 © N 20
- ~
11517189 ~
0
190 _ I
1150
0 /
L o1 o
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- g 5|, | DisconTuTy | o
= dlal &8 DESCRIPTION sy ES
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
0 | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
o GNEISS. Fine-grained, moderately strong to strong,
i | | weakly to moderately foliated, dark gray, fresh, biotite-
1148 0 rich.
| 93 / N
11477 26|98 |98 O N 25
| 94 —
| 0 /
1146 -
L 95 | PEGMATITE. Coarse-grained, moderately strong to
strong, white, fresh.
l —
11457 96 >
i MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
0 m GNEISS. Medium- to fine-grained, moderately strong
™ 0" TSR ‘I‘ to strong, weakly to moderately foliated, dark gray, fresh,
h1aa T 7 biotite-rich with quartz-rich zones.
B n
| 98 -|_ PEGMATITE. Coarse-grained, moderately strong,
11437 white, fresh. PL = 9065 psi.
27 100100 1| | 45
- 99 i /1 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-
11427 1 SNsdE R 21~ grained, strong to very strong, strongly foliated, dark
100 \'~ 7 gray, fresh, partially migmatitc texture.
L :I\/
(/-
11417 0 >
| 101 — \///:
0 7/
11407] 102 [ >4 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
3 GNEISS. Medium- to fine-grained, moderately strong
1 | I to strong, weakly to moderately foliated, black and white,
11397 fresh.
| 103 y
] o
g | 28|07 07|t 5.50°, .6, T, - 23
11387 104 Py-No, SR, I. AN \
1 <
r—
| 105 /
1137 S
1 I~ s.50°, 3-FUS?, T, -
| Elset
- 106 SR-Sk2, 1. -
11367] »Z
0
| 107 ﬁ
11357 4 [ asFuso T,
SR-SIk?, 1. /
| 108 N
m N
1134 29 100+ 98 | © )\ 22
- 109 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. oL~ 11076
0 4 Generally fine-grained, strong, weakly to moderately 7824 psi.
11337 10 \'~ 7} foliated, generally dark gray, generally fresh.
L »
1 L
11327] 111 7N i ] ] )
j Becomes medium- to fine-grained, gray, contains ~1%
/
0 |N» ™ H, cachoz % garnet.
11 B Pl. &7
1131 7] Rock mass altered to chlorite within ~1 inch around
0 ! 7 healed joint (111.6 ft).
\
| 113 A
1130 I, 7N
0 |~ (= ~\7
30 | 100|100 T HILH cachQz, % 30
| 114 ~ PI. 4
1129 1l v Z&
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- g % DISCONTINUITY | __ o
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
| 115 e 5 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
L Lo 3-3,T, Red Cu [~ 1~ Generally fine-grained, strong, weakly to moderately
11287 0 P sulfide?, SR, PL. '~ 772 foliated, generally dark gray, generally fresh.
116 -5 »
] >~ Becomes greenish gray, chlorite-rich, contains ~1%
] 1 \garnet.
1127
| 117 ﬂ
0 /71 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
n / GNEISS. Medium- to fine-grained, moderately strong
1126 | 118 1 to strong, weakly to moderately foliated, gray to black
and white, fresh, contains up to 1% dark pink to reddish
9 31| 98| 98 0 \’ \| brown garnet in zones, contains greenish chlorite-rich 33
11257} 119 layers.
0 / N Bright red coppery pyrite coating on joint (116.1 ft).
| 120
11247 \
0 ~
| 121 [~
11237
| 122 Vi
b= /
11227 1 N
32 |100* 100 - 32
| 123 NN
s 50-90°, HJ-J, T, —
11217 1 b | castsi$r <
| 124 4
o /
2 . —
11207 |0 N\
33 (100|100 \/ 11
0 B
11197 126 = ,/
' /1 BIOTITE QUARTZ PLAGIOCLASE GNEISS.
>10 =1 Generally medium- to fine-grained, strong to very strong,
| 127 % weakly to moderately foliated, generally gray, fresh.
1118 35°, FJIF?, W, 7 P .
>10 Ca-Cl, SR, Pl. i /74 Intensely fractured zone (126.9 to 127.4 ft), contains
128 =~ ~100 fine to coarse gravel-sized fragments.
11177 y ' ' ) _
34| 93| 60 |710 '_ /< B(_ecomes fine-grained, dark gray, contains quartz-rich 19
| 120 >\ veins.
I/
11167 >10] . q N
| 130 T 5°, 3, N-UN, Py, SR, > 7
. ~
N/
11157 0 j
| 131 %
1)
114 0 o No recovery.
| 132 4
=
0 ' /A BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-
113 ) grained, strong to very strong, weakly to strongly foliated,
- 133 [~ \dark gray, fresh.
“ 0 [
- 134 10 | 35 1007100 f MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE 18 UCS = 8740 psi.
1112 ; GNEISS. Medium- to fine-grained, strong, weakly to
1 || moderately foliated, black and white, fresh.
| 135 -
11117 ) \
0 ™ 010°,3, T, SR, . 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
| 136 4 Generally fine-grained, strong to very strong, generally
11107 \'~ 2 weakly to strongly foliated, generally dark gray, fresh,
1 |- Z\] partially migmatitic texture; contains quartz-rich bands.
| 137 ] "
1" 10°,FJ, T, SR, I. /
1109 0 IS
138 %
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)
= § % DISCONTINUITY | _ O
(&) () c
= = dlal €8 DESCRIPTION =3 S FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
~ S o P = =g
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. UCS = 16610
11087 36 |100% 100 © =14 Generally fine-grained, strong to very strong, generally 21 Sg:i PL=7284
| 139 \'~ 4 weakly to strongly foliated, generally dark gray, fresh,
2] partially migmatitic texture; contains quartz-rich bands.
i 1 —" oo, H3a,T.CL SR, [
11077 149 X A
ND
11067 141 - 8 A
I/
0 Z, ] Contains ~5% garnet (141.3 to 142.1 ft).
| 142 [/
1105 % PL = 6785 (low
1 /'"< 30°, FJ, T, SR, I. \’,/\ value), 7979 psi.
| 143 "/
1104 ,’4
37 |100% 100 © A 19
| 144 ~1 =
By,
11037 q
1 " 20° F3,T,Py-sd, e
145 SR, 1. y
I )
A
11027 0 7
| 146 Z&
>
i 0 5%
1101 \
| 147 7
.
1 —] %
11007 148 i i) ) .
10-35°, FJ,N-WN, || >//4 Generally contains ~1% garnet, contains up to 5%
) SR, PI. 2] gamet locally (147.8 to 180.3 ft).
1ol 12 38 |100| 98 y 20
1099 N
s \// N
10 | .- ~ 7
| 150 &}450 i % Trace pyrite exposed in joints (149.6 to 150 ft).
10987 Cl'Fe-Py-sd, SR, ['Z /1
0 P 2 Moderately foliated (150 to 165.4 ft).
Lsa | | e >
\
1097 2N
0 N
| 152 j
A
10967 1 7
\
| 153 . Z0
;Z} 45-55°, J, VN, i Black and bright orange iron oxide streaks, and orange
. 7 ; Ca-Cl-Fe, S, Pl \| iron oxide clay in and near joints (153 to 153.9 ft). Joints
1095 39 | 96 | 79 00 < Yy J 18
| 154 T 1A L \\’//\ are also coated with calcite.
15°, FJ, VN, SR, PI. |, 1
0 /
10947 155 - \'\ /]
iy
0 [
10937 156 iy N
N/
0| | M
| 157 ,‘4
1092 /A
0 //I\’
| 158 B
1091 7 :\
40 |100% 100| O (. = 20
| 159 -';‘.._3 45°, HJ, Ch-Qz, PI. %
_| 17
1090 0 >
| 160 IZ_' =
\
1089 7] 0 //:\
| 161

\,/
W

Chlorite-rich zones (160.7 to 165.4 ft).
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o g 5|, | DisconTuTy | o
= & dlal &g DESCRIPTION | & ES
SEl gl = || g|o| 2|25 (Ange, type, 2 MATERIAL DESCRIPTION F=| TESTS | NoTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
10887 0 y ~1-inch-diameter mass of pinkish garnets (161.1 ft).
162 1 g .
o N N ()
) 12 R0 SRS | S/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
i a *’] Generally fine-grained, strong to very strong, generally
1087 | 163 | /77 weakly to strongly foliated, generally dark gray, fresh,
% partially migmatitic texture; contains quartz-rich bands.
0| @ 7
41 |100| 98 ) 5 19
1 16a| 12 < Y : :
1086 " % Includes 1/8- to 3-inch-thick bands of up to 50% garnet
) [t 72174 (162.2 t0 164.4 ft).
| [10-60°, Fa-H3-0, | A7
108 FAri RN
1085 SN0, SRS
3 M~ % Becomes medium- to fine-grained, weakly to moderately
| 166 :’/\ foliated, light gray, quartz-rich.
- )
, A
S
| 167 \" 8
i 42| 81| 65 W 20 27
1083 1 &IPy-No, ST, PH. [ v/
| 168 N
%—) \// N
_ 0 / UCS = 9830 psi,
1082 % PL = 8040 psriJ.S I
| 169 "
\ /]
— % 0 =
10817 179 43 |100% 100 >~} MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE 14
. GNEISS. Medium- to fine-grained, moderately strong
0 |23+ | | to strong, weakly to moderately foliated, light gray, fresh,
ogo 171 quartz-rich, <1% garnet.
i /
2 L N
== 30°, 3, MW, Fe, SR.| —
172 : W St. N
1079 - A
1 [~
| 173 /
10787 —
a4 |12 | o7 | ® - \ 20
L 174 = - | Chlorite-rich (173.7 to 174.5 ft).
| [ 45-90°, J, T, Ch-Fe, |<_
1077 1 F | | ST.PL-U B7 . . . L
f Thick orange iron oxide past coating joint (174.3 ft).
| 175 |
| 1 T 25° 9. Mw, sd, SR, _
1076 I. /
55-90°, FJ, T, SR,
| 176 — i ~
0
1075 \, )
| 177 . (
3 [5-55°, 3, T-UN => )
10747 178 |_— | “CI-Fe-Py, SR, /71 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-
r PI-St-U. =l grained, strong to very strong, weakly to strongly foliated,
0 \'~ 4 dark gray, fresh, contains ~1 to 2% garnet.
13 | 45 |100| 96 28 23
>
073 179 =
2 _) 4
| 180 < 50,0, T-WN, j
gepee P24 _
4 =< 5 3TN, 12/ Partially migmatitic texture (180.3 to 181.2 ft), contains
| 181 gll_-gf_-j’y, SR, )X quartz-rich veins and ~2 to 5% purplish pink garnet.
- : T =
1071 B== 15450, 3 vnmwa, | O
8 Fe-Py-Si, SR, U-I. {
| 182 7)<
2
10707 0 =>
| 183 %
\
0 ay
1069 46 | 98 | 96 [/ 23
| 184 Z
/N
N
| 0 N
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_ s £ DISCONTINUITY o
= & 3lal &2 DESCRIPTION ) ES FIELD
SE| gf x| SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
- 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-
0 =l grained, strong to very strong, weakly to strongly foliated,
\'~ 4 dark gray, fresh, contains ~1 to 2% garnet.
1067 | 186 2>
0 y
| 187 %
1066 NS
J
0 v
| 188 \':' 7
1065 | 0 Z
47 (100|100 > 26
| 189 /
1064 | 0 §
;!
| 190 %
| > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
10637 0 GNEISS. Medium- to fine-grained, moderately strong
| 191 | | to strong, weakly to moderately foliated, white, gray, and
; black, fresh.
. 2 /
1062 102 ~
10 = NN
10617 193 B
P [0:60°J T-MW, Fe,
y 46 | 100| 35 >10 = = SR, PI-C-U-I. ‘/ ) 23
LosoT 194 /71 BIOTITE QUARTZ PLAGIOCLASE GNEISS.
%_} = Generally medium- to fine-grained, strong to very strong,
>10 \'~ 4 generally weakly to moderately foliated, generally gray,
| 195 Z00 fresh.
10597 P =
4 F '/
™ [30-50°,J, VN, 7
| 196 Fe-No, SR, PI. y
- ;]
1058 10 kel /{/
| 197 '/
2 \
- -
1057 5.55°, J,N-WN, [/
| 198 Fe-No, SR, PI. N
\// >
105671 49 |100%( 56 % 20
L 199 . 214 Becomes fine-grained, weakly to strongly foliated, dark
. Ogll‘?Fé_Fé;{ga, sk, | A1 aray, contains up to 5% gamet.
PI. T =
1055 | 200 '\/ Highly oxidized, moderately to highly weathered, and
7~ 4 weak to very weak around fault (198.7 to 199.3 ft).
0 \/
10547} 201
| MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
0 — 1 GNEISS. Medium- to fine-grained, moderately strong
202 ; to strong, weakly to moderately foliated, white, gray, and
1053 <\ black, fresh, generally contains ~1 to 5% garnet.
0 -
| 203 \’ \
10527 Foliated at 0°.
1
| 204 50 |100] 100 0°,FJ,N, SR, U-. |7/ 27
~
1051 0 N
| 205 \//
10507] 0 ﬁ
206 ;
L == —
| 1 /
10497 — ~
>10 5-20°, J, VN-MW? \’ )
Loas 208 . e S ( 2!\(/I)<;d§;ta)tely weathered around fracture zone (207.4 to
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- g 5|, | DisconTuTy | o
= = dlal €8 DESCRIPTION =3 £S5 FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
ST|I=3 51S | x| | &|s8| aperture, infiling, | £ =£
o0 | ol 8| 3 S | o D | O = SE
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
[+ ~ R - .
>10 [ | > Fracture zone is slightly weathered and contains
15 | 51 |100| 88 =4 5-20°, HJ, rounded, washed, angular gravel-sized clasts (208 to 23
- 209 VN-MW?, Ch, SR, [
1047 TR Pl-U-. | 1208.4ft).
4 =1 }s00°, 3 wn-
210 2% saren ™ |/ \] MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
sl PHU-. ) GNEISS. Medium- to fine-grained, moderately strong
0 % to strong, weakly to moderately foliated, white, gray, and
L on 4 black, fresh, generally contains ~1 to 5% garnet.
1045 A1 UCS = 9830 psi,
0 /! ~1 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- PL =8485, 8235
| 212 '\/ grained, strong, weakly to strongly foliated, dark gray, psl.
% fresh, partially migmatitic texture, contains up to 10%
10447 0 - =/ gamet.
| 213 %
T
043 ] 52 [100| 87 |>10 080uS I P20 24
| 214 PI-1-U. s
~
2 \/l —\
1042 | 215 0-60°, J, T-VN, Y,
Ch-Cl-Fe, SR, e
) PI-I-U. .”4
104171 216 | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
0 | I to strong, weakly to moderately foliated, white, gray, and
217 black, fresh, generally tightly banded and folded, with
10407 / few quartz or biotite-rich layers up to 6-inches-thick,
4 N\ Y} contains ~1% garnet, with up to 5% garnet in biotite-rich,
] ~— / fine-grained zones.
| 218 }15-75°, JUN-MW, N
1039 Cl-Fe, S-SR, C-U. | —
53 [100] 90 | © 27
| 219 /
—
] 20°, J, VN-MW, ~
1038 1 ChFe, S-SR, C-U. [ ]
| 220 —~
~
1037 3L =z
L 221 \} 20°, J, VN-MW I
T 1 “ciFe sk cu. | )—
0
. 16 /
10367 5o) N
4 AN
\
10357 | 223 35-36F?°,PJ|1|VN, Fe-No,| —
54 |100% 89 | © /< 23
| 224 ~
1034 N
1 ~
~
iy : ock mass is chlorite-ric .8t0 7 ft).
225 "~ Rock mass is chlorite-rich (224.8 to 225.7 ft
1033 & 5-60°, J, VN, Fe-No,
>10 SR, PI-I. |
| 226 7
10327 i /
55 [100% 100( O N 7
| 227 -
N A
10317 1
| 228 )
e
2 \310-59, J,VUN,SR, | —
10307 PI-. N
| 229
~
56 [100|100| ¢ »Z 16
1029__230 ﬁ
1 7 _
— ™ 10-55°,J, VN, SR, |/
10287} 231 Pl N
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- g % DISCONTINUITY | __ o
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
1232 | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
1027 GNEISS. Medium- to fine-grained, moderately strong
0 | | to strong, weakly to moderately foliated, white, gray, and
| 233 black, fresh, generally tightly banded and folded, with
0261 / few quartz or biotite-rich layers up to 6-inches-thick,
0 N\ contains ~1% garnet, with up to 5% garnet in biotite-rich,
234 — [ fine-grained zones.
B > N
i PSS 45 g N, SR PL | — )
1025 17 | 57 100100} 2 | - Rock mass is pinkish gray and contains ~15% garnet 15
| 235 ) (234.3 t0 235.2 ft).
~
10247 0 N =
| 236 _
0 5
10237 o7 | ) .
— Foliated at 5 to 30° (247 to 256 ft). B ausbpe
1
—— . /
10221 238 [~ SR TSRPHL [/
0 N \
| 239 -
1021
58 [100% 100| ¢ /< 17
| 240 ~
10207 N
1 |t -
- 30°, FJ-J, T, SR,
L 241 P >
10197 0 ﬁ
| 242 e
/
10187 0 N
| 243 -
N A
] 0
1017
| 244
/<
59 [100% 100| ¢ ~ 16
1016 | 245 AN
~
1 "1 300 3.7, Py, sk 1L
10157} 246 ﬁ
0 _
| 247 /
10147 AN
0
N
| 248 oA
10137
| 249 ~
- AN
1012 18 | 60 |100% 100 o S 15
| 250 ~
10117 0 |
| 251 _
/
0
- N
10107 L5y _
0 Y
10097 253 L
= /
0 |- —~
| 254 N
1008 = P
61 [100* 100| ¢ >~ 15
255 ]
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- g % DISCONTINUITY | __ o
= = dlal &8 DESCRIPTION =3 ES FIELD
BE| | == SO 8 gﬁ (Angle, type, % MATERIAL DESCRIPTION F2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
1007"] | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
0 GNEISS. Medium- to fine-grained, moderately strong
| 256 | | to strong, weakly to moderately foliated, white, gray, and
0061 black, fresh, generally tightly banded and folded, with
0 / few quartz or biotite-rich layers up to 6-inches-thick,
| 257 I N\ Y contains ~1% garnet, with up to 5% garnet in biotite-rich,
é}s-w N ~ | fine-grained zones.
1005 ] 10 gll-ll:é-f:’y, S-SR, \/ \
| 258 [S— :
——
4 3 /
1004 —~
| 259 \
62 (100* 80 | 2 [—1 ~ 23
10037 260 | (15900 Py SR »Z
3 ﬁ
10027 262 /
0 /\
| 262
10017] \, \
0 —<
263 % BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-
I ~|~4 grained, strong to very strong, weakly to strongly foliated,
1000 2 ﬁ‘L \'~ 2 dark gray, fresh, partially migmatitic texture.
1535 FJ, TSR, [/71 =
| 264 PI-1. f ’\-'
9997 19 | 63 100|100 1 < ) 21
| 265 ~.7
| > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
9987 0 GNEISS. Medium- to fine-grained, moderately strong
| 266 K | I to strong, weakly to moderately foliated, white, gray, and
b} black, fresh, generally tightly banded and folded.
0 " ™ Hy, T, Ca. /
997 | 267 2 1“; /\
0 N
996 | 268 <
/
1 0°,3,T, SR, PI. ~
_| 269 -
995 N\
64 (100* 100| ¢ -~ 24
~
| 270 57
994 I
0 _
| 271 ;
9937 0 o
| 272 \’ \
9927 0
| 273 /
~
0 —
9917] N\
| 274 -
~
65 1004 100| ¢ 5z 21
990" | 275 ﬁ
0 /
g0t 276 /\
0 y BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
| 277 4 to fine-grained, strong, weakly to moderately foliated,
988" \'~ 4 gray, fresh, partially migmatitic texture, contains quartz-
0 200 rich bands up to 1-inch-thick, contains up to 1% garnet.
| 278 'S
0877} %
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_ s £ DISCONTINUITY | __ o
= & 3lal &2 DESCRIPTION sy ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
0 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
L 279 72~} to fine-grained, strong, weakly to moderately foliated,
4 66 | 93 | 93 /7 gray, fresh, pamally migmatitic texture, contains quartz- | 3,
986 20 0 % \\] rich bands up to 1-inch-thick, contains up to 1% garnet.
| 280 =
Y
985 0 \\’//\
| 281 %
0 17
- \
984 | 282 4 S
/! PL = 9416, 7817
0 % psi.
9831 283 67 [100* 100 N 7~ 30
=5
0 %
V)
_| 284 /A
982 28
o
0 (>
| 285 )
9817] 68 1007 100| % 13 |facker = 28510
/ h locali 'ed closed
| 286 ar system.
| \
980 0 202
| 287 [/
9797 0 5
| 288 %
7
| 0 \ /]
978 &
| 289 | > MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
69 {1007 100| o p to strong, weakly to moderately foliated, white, gray, and | 2%
9777|290 black, fresh, strongly foliated at ~45°.
T 05,0 T.SRIL |/
1 AN
o7e1 291 NN
0 =W P
| 292
9757] /
0 ]
| 293 N
~
974" = -
0 % BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
| 204 ~i4to fine-grained, strong to very strong, weakly to
\'~ 2 moderately foliated, gray, fresh, partially migmatitic
9737 21 | 70 [100|100] ¢ Z ] texture, contains biotite-rich and quartz-rich bands up to | 23
| 295 & 1/2-inch-thick.
9727 0 \/’:\
| 296 %
5
l \ Y
7L | 297 T 607, 3, BiCh, S, PL. [ 2
\
-1 298 ° y:\
970 ~ 7
7
0 >
| 299 PZ&
969 ~1 =
71 (100(100| ¢ | - [/ 26
| 300 7 :\
9687 ~ - Water depth
0 % ATD start of
| 301 7 day 9/9/09
(borehole depth
967" 0 661.9 ft bgs).
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- g 5|, | DisconTuTy | o
= = dlal €8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
~ S o P = =g
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
i TR 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
4 0 =4 to fine-grained, strong to very strong, weakly to
966 i) . ; - .
203 | ~//4 moderately foliated, gray, fresh, partially migmatitic
r Z )] texture, contains biotite-rich and quartz-rich bands up to
i =/ 1/2-inch-thick.
965 | 0 %
| 304 <
72 |100[100| ¢ % 30
96471 305 ,;.’
I/
0 qy
' \
o631 306 %
N
0 ‘/
| 307 %
9627 7
0 A
o
| 308 =
9617 0 //-\‘
| 309 =4 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, strong, weakly to
9607 22 | 73 [1001100( ¢ | I moderately foliated, white, gray, and black, fresh, weak | 31
| 310 migmatitic texture, no garnet apparent.
/
N
9597 0 -
| 311 A
0
958 | 312 /
-
0 N
o571 313 —
~
0 5z
1314 ﬁ
956 _
74 |100* 100| ¢ , 67
| 315 ~
9557 -
0 " = qoe g car |\
8.3 —
| 316
954" 0 /<
| 317 —
N
9537] 0 ~
| 318 »Z
| 0 ﬁ
9527 g9 —
/
75 (100(100| ¢ N 25
9517320 g
N\
0 <
321
950 /
1 \/
| 322 &
049 L 0.15°, 3, N, ST, 1-PI. \/
0 >
| 323 |
9487 0 —
| 324 N
94771 23 | 76 |100% 98 [ o 29

| 325

I
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- g % DISCONTINUITY | __ o
(&) () c
= = dlal €8 DESCRIPTION =3 S FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
. 0 | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
946 326 GNEISS. Medium- to fine-grained, strong, weakly to
i v | | | moderately foliated, white, gray, and black, fresh, weak
1M ngngl-J, H-T, Ca, migmatitic texture, no garnet apparent.
945__ 327 / o
0 NN
0447} 328 -
77 [100* 100 27
0 /
1329 ~
943 N =
>10 ﬁ - . ) . .
330 = 5:90° J, VN, SR, | Medium- to fine-grained, white, fresh, granular, quartz-
T s P | >~ rich felsic vein (329.5 to 330.4 ft), contains no biotite oL = 0442 o
942 1 | 40807 I . Qz, and ~1% chlorite. PL testin qﬂa}tz
78 |100% 77 ' | 16 |vein.
| 331 _
9417 1 / N
| 332 e -
N
9407] 0 —
| 333
/
— 0 -
9397 g9, N
~
79 (100|100| ¢ ~ 23
9387 335 f
I
0 _
| 336 /
937 N PL = 11000,
0 - 11891 psi.
| 337 \/ \
9367
0
| 338 /
~
935 0 N
| 339 ;_
93471 24 | 80|100|100( o | 35
| 340 _
| 0 /
933
| 341 S ,\
i \
0 8g°|,IHJ, H,ch-Qz, | =\
9327 342 -
/ PL = 7217, 9955
0 P psi.
9317} 343 N\
0 ~
~
| 344 Sz
930 ¥ 40°, S-F, VN, Ca, |
81 [100% 100| 1 Sk, PI. _ 43
| 345 /
929 N
0 —
| 346 AR\
9287 0
| 347 /
~
9277 0 N T
| 348 —~
>
0 ~
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- g % DISCONTINUITY | __ o
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
926 | 349 [ >4 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
. GNEISS. Medium- to fine-grained, strong, weakly to
82 11007 100| ¢ | | moderately foliated, white, gray, and black, fresh, weak 26
92571350 migmatitic texture, no garnet apparent.
/ Water depth
0 ~ ATD start of
251 - day 9/8/09
924 \/ \ (borehole depth
0 631 ft bgs).
| 352 }
923 P
0
| 353 \/
9227 0 »Z
| 354 ﬁ
0217 o5 | 83 ]100% 100 o p 63
| 355 N
920 0 Ny
| 356 —
; <
9197| 357 -
N
0 ~
91871 358 [~
0 ﬁ
| 359 7
917" /
84 |100% 100| ¢ N 26
| 360 -
916" | \/ \
0
| 361
/
9157] 0 —
| 362 K N\ T
~
914" 0 B
| 363 ﬁ
0 A4 ~1% garnet, mostly in biotite-rich bands (363.2 to 365.3
0137 444 / \Y o).
N
85 [100% 100| ¢ - 23
9127] 365 !
_| 366 P
911
: P
| 367 — -
0107 % BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
0 ~i4to fine-grained, strong, ranges from weakly to strongly
268 \'~ 7 foliated, gray, fresh to slightly weathered, includes
i Z ] quartz-rich and biotite-rich bands up to 1-inch-thick.
909 =
0 ' \
| 369 //_\\ Weakly to moderately foliated.
N/
008 26 | 86 |100|100| ¢ % 22
| 370 3
I/
9077 0 2 P
' \
| 371 1
906 | 372 »
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- g % DISCONTINUITY | __ o
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
Z4to fine-grained, strong, ranges from weakly to strongly
9051 373 \'~ 7 foliated, gray, fresh to slightly weathered, includes
2] quartz-rich and biotite-rich bands up to 1-inch-thick.
0 1/~
\
904 7, ~} <1% purplish pink garnet (<1/16-inch) (373.9 to 374.9
87 |100|100| ¢ % ft). 29
| 375 .7::
9037 PZa
0 2
| 376 [
i " 20°,F3, T, SR, PL % Becomes moderately to strongly foliated, slightly
902 1 7>/ migmatitic texture (376 to 394.5 ft).
| 377 %
> 7 Partially migmatitic texture (376.1 to 394.5 ft).
9017 0 VA ]
\
| 378 ay
By,
] 0 Z :\
900°] 379 y
;!
88 [100|100| ¢ 4 57
899 1380 \ \‘
>
0 Y
| 381 7 :\
898 &
0 %
=
| 382 17}
8977 LA
0 iy
! \
| 383 d
896 0 N
)
| 384 %
Vo
8957 271899387 ¢ \/ \: 28
| 385 .’\-'
] 0 7~
894 | 286 %
- 0°, FJ, N-MW, Z1
2 : SR-S, C-Pl. 17
] 0°, FJ,'sd-Si, SR, |\ /7]
8937| 387 Pl. 20
|/\‘
0 N\
- 388 \’//:
8921 /
;!
0 7
| 389 \': /]
8917 20
90 [{100% 100| ¢ i 24
| 390 7
8907 >
0 - y
| 301 4
/A
889" 0 ;u\/
| 392 [/
0 \// :\
888 ~,7
| 393 = %
BRI Yoo aTsr1 [0
i >10[= »%
887 | 304 7(F)’°|, HJ, H, Ca-Ch, //_I "
! \
91 |100| 93| o % 28
886|395 y
N % Moderately to weakly foliated.
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>
_ g £ DISCONTINUITY ©
= gla| ¢|g.| DESCRPTION | B ES FIELD
SE| gl = x| gl O 2| 28e (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
o0 | ol 8| 3 S | o D | O = SE
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
0 ~ 7
/
sast 39 / BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
12 /74 to fine-grained, strong, ranges from weakly to strongly
0 D 2~ foliated, gray, fresh to slightly weathered, includes
| 397 | s .’-' ~1 quartz-rich and biotite-rich bands up to 1-inch-thick.
\
884 %
0 7)<
| 308 %
8837 0 Ay
| 399 7 N
i =
s -g | 92 [100¢100| ¢ % 30
| 400 S
y Water depth
. 0 - » ATD start of
811 40 ' Vi day 9/12/09
7\ (borehole depth
0 ( /\-' 791.9 ft bgs).
880 | 402 N
D PL = 7689, 7149
0 % psi.
>
groT 403 i
Y/
0 20
| 404 R
878 N Water depth
93 |100%100| o D 26 ATD start of
| 405 % day 9/10/09
| IT/ (borehole depth
877 0 I/ 696.9 ft bgs).
| 406 o P
g N\
8767 0 %
| 407 N4
/ )
%
8757] 0 A
| 408 DA
T | oo s unsd sk ay
2 \
8747] 409 )
M
94 100% 100| ¢ % 24
873 410 &7
\
0 ay
N\
411 {
8727 ,/:
N/
0 %
| 412 Z ."\
8717 I/
0 2
| 413 f ’\—'
870 0 4 N
| 414 %
>
3
86971 29 95 [100* 100 ¢ \I\ 7] 25
| 415 2
[ </
i 0 A
868 | 416 >
T 0200, SF, VNN %
1 Bi, SR.S.SIk, U’ - =4 Abrupt change in foliation angle at joint.
8677 417 \ 2/
iy
0 [
ges T 418 - \/,/1
0 %
-
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- g 5|, | DisconTuTy | o
= = 3| 0 2|2 DESCRIPTION = ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
~ S o P = =g
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
g5 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
96 [100|100| ¢ ~l4 o fine-grained, strong, ranges from weakly to strongly 25
420 \'~ 7 foliated, gray, fresh to slightly weathered, includes
B Z ™ quartz-rich and biotite-rich bands up to 1-inch-thick.
I
864 | (/-
0 X
\|
| i i, PL = 7567
0 A =
| 422 i
\ \'
862 0 7
[/
| 423 /
S
0 ‘/
8617| 424 %
V)
97 |100% 100| o PZ& 24
8601425 7
0 7~
| 426 j
88 - T 400 HE. N, Qz, P ’/-I/
0 AL SR (74
\
| 427 } 2
8587 0 s
| 428 1 S
i % Weakly to strongly foliated, partially migmatitic texture
857 0 7171 (42810 4695 ft).
| 429 S a
iy
a56] 30 98 |100* 100| o S 29
| 430 %
N
0 A
Y/
0 //I\’
8547] 432 Y
0 f
/ )
gsat 433 99 100* 100 4 22
>
0 p> PZu
a4 -« 55, I, N, Ch-z, 7 P
8527] L
0 \,/:\
| 435 %
851'] 100{100% 100| @ Ay 13
| 436 |
iy
850 0 B 7
| 437 o 7~
N
8497 0 k] I—%
438 E_ 2 (60,13, 1 ch '
I =A% 2
0 (2~
— \
848 | 439 7
7/, N
101(100% 100| ¢ % 26
ga771-440 Ay
Y/
0 Z2
L4441 '
846 . %
N
| 442 o %
- -
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o § £ DISCONTINUITY | __ o
(&) () c
= = 2| o 2|2 DESCRIPTION = S FIELD
SEl gl = || g|o| 2|25 (Ange, type, 2 MATERIAL DESCRIPTION F=| TESTS | NOTES
ST|I=3 51S | x| | &|s8| aperture, infiling, | £ =£
B8 R S|s| f|Io roughness, shape) | S aE
=) (=) 3 ~—
0 y BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
443 & 410 _fine-grained, strong, ranges from Weakly to strongly
| >// foliated, gray, fresh to slightly weathered, includes
8447 0 2] quartz-rich and biotite-rich bands up to 1-inch-thick.
444 [/
22
843 31 102|100* 100 ¢ y 31
| a5 A
7
0 \ /1
8427 446 ;,L
Y
0 ~
N/
8417 447 ‘/
/
0 e
| 448 |2
840 20
0 5Y
449 7~
839 =7
103(100% 100| ¢ % 25
| 450 \'f Vi
838 0 .’/ 15>
N\
| 451 A
N
8377 0 %
| 452 %
/)
I
836 453 0 20
L y
0 D
8357 454 7'/
— >
1041004 100| @ N 49
8347455 i
g N\
1 Z .\\
| 456 10°, J, VN, PI-I. y
833 /!
0 ./
| 457 _— A
8327 o If_' >
N\
| 458 ,/-\\
Sl y
- = 10-70°, HJ, H,
831 0 Ca-Ch-Qz, PHI. %
| 459 .7|
I
* o Z N
830_ 32 105|100* 100 1 = \&;‘}OF;I:]U-VN_N' SR, I/_I 37
| 460 * —1 J30-90°, HJ, H. S
0 7
829'| 461 %
/)
0 A
828 | 462 |//‘I >
N\
el | . \
> 45°, HF, H, Bi-Qz, Z
o T “wE roz N
463 ~7
8277 %
o 57
| 464 7S
826 | 106 |100* 100 9 36
0 N\
| 465 9
_ 1/
825 0 %
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- § £ DISCONTINUITY | __ o
= & dla| £|2.| DESCRIPTION | B ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
| 466 /\'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
Z4to fine-grained, strong, ranges from weakly to strongly
8247 0 \'~ 7 foliated, gray, fresh to slightly weathered, includes
467 2] quartz-rich and biotite-rich bands up to 1-inch-thick.
i /\_
. 0 /
823 AN
| 468 S y
;!
0 ./
8227] 469 /A
Z
107|100* 100 ¢ .’y 45
| Weakly to moderately foliated.
821470 \/,/Z
0 "/
| 471 .’4
820 /A
0 :I\’
By,
I 472 | oo %
/7, N
819 108|100% 100| 0 f 1
)
| 473 . %
RS
818" 0 i \ /]
| 474 . 7=
\
817 0 7~
=475 109(100% 94 % 27
/-
i 0 "
8167 476 s
/. ' =
0 L
8157 477 s
)
0 '_/
| 478 7
814 A4
0 7
| 479 Z
813" 7N
110{ 100|100 ¢ % 34
| 480 .7":
8127 0 ) 4>
| 481 '
sy /
o1 o :1_} 2€F>,°|: HS-HJ, N-H, Bi, \\///\
)
| 482 %
a
- 0 \I\ .
810 \
| 483 ay>
[/
809 | 484 ° \/’,:\
34 111|100 100 ¢ .7:/ 28
s0a1-485 » S
0 3y
| 486 /:
8077 N
0 [~ MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
487 GNEISS. Medium- to fine-grained, strong, weakly to
8067 0 | | moderately foliated, gray, fresh.
| 488 /
N
805 0 -
| 489 N
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- 3 s DISCONTINUITY
=~ & 3l o g2 DESCRIPTION =) g?-:\ FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
\/ MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
804 1121100/ 100 GNEISS. Medium- to fine-grained, strong, weakly to 41
| 490 | | moderately foliated, gray, fresh.
0 /
8037 401 ~
— PL = 7419, 9152
0 S psi.
- 402 % BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
802 |- 21} to fine-grained, strong, weakly to moderately foliated,
0 \'~ 4 gray, fresh to slightly weathered.
g1+ 1% ar
1 /
| 494 j
800 113|100 100| ¢ s 56
| 495 7 \:
7997 5y
0 )
| 496 7
i
7987 0 >
| 497 7
) N
i 0 ar
797 >
| 498 Al
i & \// N
0 A
7967|499 4
'/
35 114|100(100| o :I\/ 22
- 500 [/
795 /
0 &
| 501 %
7947 4
0 [ > /7
| 502 ay
- | </
793 7
° =
| 503 /
/ I
7927 0 .74
| 504 PZ&
115100/ 100 7 20
7917 0 /
| 505 73
AN
0 %
7907 506 .:4
'/
0 i
7891 507 - %
0 j
I
| 508 %
788 V)
0 A
| 509 7
8 1161004 100| ¢ % 22
AN
| 510 Y
>
786 0 3 Z
\
| 511 2
|/\‘
7857 0 A
| 512 5
/ I
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> £
| € 2o | €|e.| Descremon | B 2e
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S3|E0) 8|S | x| % | S| S| aperture, infiling, | £ %-E
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
7847 1o 0 y BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
r & /-4 to fine-grained, strong, weakly to moderately foliated,
0 A gray, fresh to slightly weathered.
7837 514 o iy
o]lo°, FJ-J, VN, SR, [y
. \|
36 |117(100|100] 1 == 25
- 515 %
782 4
0 97
| 516 / $S
7817 1/~
0 7
| 517 . é
| 17
780 0 %
| 518 Y/
\
7797] 0 .’\—' Z
| 519 A
N
118{100% 100 ¢ / 22
7787 7
| 520 4
\ /]
- 0 1=
777 | 521 [
0 r S
77671 522 %
7~ I PL =9173, 9577
0 [ \ >/ psi.
| 523 ~ P
775 A
0 /
| 524 >
77471 | > MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
119(100% 99| o GNEISS. Medium- to fine-grained, moderately strong 24
505 | | to strong, moderately to strongly foliated, gray, fresh to
B slightly weathered.
7737 0 / R
| 526 -
I N
55°, S, VN, SIk, Pl.
7727 3 &N‘ 55,31, SR, 1. ey
| 527 N
/
N 0 |- —~
LLEN I <~
o ~
8 Py a0 s N sk PL (>
770 | 529
I
37 [120(100| 95 | ¢ [ 23
760 / .
0 —
| 531 AR
768 —
0 <
| 532 /
7677 1 <1% purplish pink garnet (<1/16-inch) in some zones,
0 \ 7 mostly in fine-grained, biotite-rich layers (~532 to 538
| 533 = | ft).
BZ
766" 0
| 534 p
i 121(100% 74| o / 22
765 N
| 535 -
5 } N
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- g % DISCONTINUITY | __ o
(&) () c
= = 3| 0 2|2 DESCRIPTION = 1S FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
I 1 | Sertntire-py-sd> MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
5 Sk, PI-I-U. GNEISS. Medium- to fine-grained, moderately strong
i L= | | to strong, moderately to strongly foliated, gray, fresh to
763 1 < 150 S, VN-MW, slightly weathered.
Fe-Py-Qz, SIk-S, /
0 u. o
| 538 —
762
AN
0 =)
| 539
761 ] 122|100 96 | /\ 23
| 540 N
- 1 -~ 45 HO, K Ch-Qz, |~
! >~
L 541 ™ 150, S, N-UN, Sd, f
Slk, PI. [
7597] 3 7
| 542 LN /
N
— 0 -
758 | 543 AR\
0" - 70°, HI, H.
757" | 544 B /
0-60°, J, MW-W, -
38 [123]100| 98 |10 chke,s,PH. [\ — 26
756"545 g
>
0
| 546 | I
755
1 N /
547 23 50°,3-H0, SR, P N
- R )
754 ~J™ 60°, HI, N, Ch-Qz, |\
0 Pl R
| 548
7537 0 / P
| 549 . N
1 124(100% 97 | ¢ - 25
752 ~
| 550 5z
- ﬁ Foliated at 0 to 35° (~550 to 619 ft).
2 5 _
7517
- 55t 5-35°, FJ, N-MW, |/
== Ch-Py-Sd, SR, N
5 | I-St. _
7507} 952 Ny
0 <
| 553 /
7497 1 o
1 N
i 0,
| 554 P Contains 0 to 2% garnet (553.3 to 596.5 ft).
— ~
748 125/ 98 | 73| g 5% Quartz-rich zone contains 5 to 15% garnet, including 1- | 23
=i 0-10°, FJ, T-W, inch-di
| 555 ClFepy st SR, ﬁ inch-diameter cluster (553.7 to 554.2 ft).
Pl-I-St. _
7477 3 /
| 556 Y > N
7467 >10 %—T 0-10°, JF2, N-N, [\ Slightly to moderately weathered and strong to very
557 Sd, SR, Pl. — J weak around fracture (556.2 to 556.9 ft).
i<
. 15°, FJ, N-MW, SR,
745 | 558 PLI. -
- AN
>10 %_’o-goi FJ,N, ~
aa 580 CHPy-Sd, SR, P [~
=
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- g % DISCONTINUITY | __ o
= = ol &8 DESCRIPTION =3 £S5 FIELD
SE| gl == § o 2 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S =3 5|5 | x o & | @2| aperture, infiling, | £ =
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
39 126 98 | 90| o [ >4 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE 22
_| 560 GNEISS. Medium- to fine-grained, moderately strong
743 | to strong, moderately to strongly foliated, gray, fresh to
0 /71 slightly weathered.
| 561 /
N
742 -
1 | F3, vN-MWL SR, |
| 562 Pl-I. o \
7417
0 /
| 563 ~
] AN
740 0 P
| 564 >~
7397 1271100% 100| o | Contains elongated pyrite, ~1/8-inch by 1-inch, within 25
| 565 — 1 quartz-rich band (564.3 to 564.5 ft).
0 N
7387 566 —
N\ \| Mostly dark gray, fine-grained, and biotite-rich (566 to
0 — 1 596.5 ft).
73771 567
/
0 —~
| 568 \\ — Contains ~7 to 10% garnet (<1/16-inch) within dark
736 _ | gray, fine-grained, biotite-rich layers (567.6 to 570.9 ft).
20-35°, FJ, VN-N,
0 Ca SRS, PH. [>
| 569
— I
735 128(100% 100| @ [ 23
| 570 /
N
7347 0 —
| 571 \/ \
7337 0
| 572 /< .
- -1 Contains 1 to 7% garnet (571.9 to 573.5 ft).
7 ﬁ_fo-Pglo;, JFJ VN, SR, N\ T
- -St-U.
732 573 ;_
0
7317 574 _ I
40 | 129]100% 90 | 1 s ELT SR |/ 24
_| 575 o
730
0 N A
| 576 <
7297 =
4 g 07,3, TN, SR, //
| 577 20°,H3, Ca, Pl [\~
7287 0 -~
~
| 578 5z
| 0 | 40°, Hi-52, N, |
727 CI-Py, SR-SIk?, PI.| /—
| 579 y
~%| 20°, F3, N-Mw, SR, |
130|100 100| 1 Pl. _ 34
726"
| 580 _ AR\
0
7257 581 /
~
0 N
72471582 ;_
0 ~
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- g 5|, | DisconTuTy | o
= = dlal €8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
1583 . | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
723 L — GNEISS. Medium- to fine-grained, moderately strong
5| | | to strong, moderately to strongly foliated, gray, fresh to
584 slightly weathered.
— /
722 131|100| 98 | ¢ N 26
| 585 u
N A
7217 0
| 586 )
| 1 [T R W s PL[
720 \
587
L - UCS = 5530 psi,
i > \/— UCS value low.
19| 588 ] . | Contains ~5% garmet (up to 3/16-inch) overall and up to
02k \MW. I |1 30% gamet locally, ~1% pyrite, and ~10% chlorite
1 (587.7 to 588.1 ft).
. /
71871 589 N
41 |132) 93193 o ~ /| Contains trace elongate sulfide nodules up to 3/4-inch- | 32
560 N\ long and 1/8-inch-wide (589.2 to 592.6 ft).
7177
0 /
| 501 - >
7167 B N
B [mma g
| 592 -Cl, SR, I. >z
7157
s T 52,3, VN-MW, CI, ﬁ
| 593 S-SR, PI. —
/
7147 0 ~
| 594 -
N
133|100% 95 | ¢ — 23
7137
| 595
/<
2 —~
. 1% 5°, S, VN-MW, —
7127| 596 Ch-5d, Sk, PI. \/
0 Sc
1 5o7 i ' /7] BIOTITE QUARTZ PLAGIOCLASE GNEISS.
711 = Generally medium- to fine-grained, moderately strong to
0 \'~ 2 very strong to strong, generally weakly to moderately
Z ™ foliated, generally gray to dark gray, generally fresh to
ol 598 | =/ slightly weathered, partially migmatitic texture, contains
mn 0 % quartz-rich veins, generally contains <1% garnet (up to
i~} 1/8-inch) (596.5 to 722.2 ft).
| 599 %
709'] 134| 91| 91| ¢ Ay 30
| 600 s
7. | =
- | </
708 0 4
| 601 \/,/1
7077 0 2y
B A
i 0 7
706 | o3 (
0 N
705 604 1 7 I”
135/ 98 [ 98| ¢ s 26
7. | =
_| 605 [/
704 {
0 5
leos | | | | | e P4




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B - 2
A080138/JA4087 27 of 35
- g 5|, | DisconTuTy | o
= 31 o 22 DESCRIPTION = ES
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
703 | 0 200 F3, VN, S-SR, 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
=l Generally medium- to fine-grained, moderately strong to
L 607 \'~ 1 very strong to strong, generally weakly to moderately
70271 o a > fo_Ilated, generally gray to dark_ gray, _generally fresh to
| = slightly weathered, partially migmatitic texture, contains
| 608 % quartz-rich veins, generally contains <1% garnet (up to
7~} 1/8-inch) (596.5 to 722.2 ft).
o0 0 A
| 609 4
(4
136(100% 98 | ¢ A 25
700 | 610 .;-j
— \
{ PL = 5531, 5976
>10 \///: psi.
. 10°, FJ, VN-W, [, 17
699 1 611 Gr-Sd-Si, SR, PI. %
8 &
\
o = @
1P| z _\\
| 613 y
6977 0-5°, FJ, VN-MW, /4
1 S-SR, Pl %
Vs
| 614 A
. //, -
696 43 | 137|100% 88 [ 1 s 27
| 615 <
695 0 %
/-
| 616 "
: \ 7
g >10 T}o-s", IENW, SR, P71 =
694 o7 L y
0 7
— )
693 | 618 %
Vo
1 A
sop1. 619 . 5, F3. VNS4, SR, /71 2
. | O/
1381004 100| ¢ =3 25
N/
| 620 ~\7
6917 %
0 97
621 7S
690 (=)
0
| 622 ND
689" 0 'l/
| 623 7
) \
| iy
688 0 S
| 624 7
N
139(100% 100 ¢ y 28
Y/
0 »
686 | 626 [/
~<7} No garnet (626 to 666).
0 y
)
sast 627 %
V)
0 \\ \‘
| 628 ~1 =
6847] |Y/7 Foliated at 80°.
{SI
| 629 /
/ )
683" %
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- g 5|, | DisconTuTy | o
= = 3| 0 2|2 DESCRIPTION = ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
B8 R S|s| f|Io roughness, shape) | S aE
=) =) 3 ~—
I e e e I 0.80°, J-F2, UN. SR.y BIOTITE QUARTZ PLAGIOCLASE GNEISS. 25
~ ’ =l Generally medium- to fine-grained, moderately strong to
- \'~ 4 very strong to strong, generally weakly to moderately
] ~ ] foliated, generally gray to dark gray, generally fresh to
- 631 (/4 slightly weathered, partially migmatitic texture, contains
/ quartz-rich veins, generally contains <1% garnet (up to
0 N .
681 /N1 1/8-inch) (596.5 to 722.2 ft).
| 632 %
0 - |2 17
680__ 633 ) % \’
/_I =
d
0 Y
67971 634 §
)
141{100(100| ¢ % 48
635 ' /1
678 728
0 e
| 636 A
- /7, N
677 o y
)
| 637 %
i \': ¢ Foliated at 0°.
676 0 Z, >
| 638 (>
675 | 0 :/’,:
| 639 %
=
142| 98 [100| @ N 18
674 | 640 o
[/
6737|641 y
<
0 o
| 642 PZ&
672 20
0 Y
| 643 23
6717 %
0 A
/-
| 644 |ZI
/A
670 45 |143] 98 | 100 ¢ ar 23
645 >
i /
669 0 y
| 646 %
Vo
/A
6687 0 »
| 647 &
| 0 7~
667 | 648 %
<
0 &7
666 - 649 - »
144 98 |100| ¢ L 22
650 \’//\
665 Y
0 7
| 651 \'\ 4
6647] 0 20
[/
| 652 %
N
6637] 0 %
-
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_ s £ DISCONTINUITY | __ o

= & 3lal &2 DESCRIPTION =g ES FIELD
SE| gf x| SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
ST|I=3 51S | x| | &|s8| aperture, infiling, | £ =£
o0 | ol 8| 3 S | o D | O = SE
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}

i 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
662 0 =l Generally medium- to fine-grained, moderately strong to
654 \' 4 very strong to strong, generally weakly to moderately

\
,

foliated, generally gray to dark gray, generally fresh to
slightly weathered, partially migmatitic texture, contains 16
quartz-rich veins, generally contains <1% garnet (up to
1/8-inch) (596.5 to 722.2 ft).

\

N

o
I
[=3
\/_\l
1
2

145| 98 |100| ¢
| 655

N
/

o
~7=
l\\\\:
\W)

660 | 656 17 !
I/
\
0 I/’_l -
| es7 %
659 S
0 ’/\
)
| 658 %
658 i
0 2L
| 659 . .
N\
657 46 | 146|100 82 | ¢ 2 ) 27
| 660 %
/-
656 ] 0 7
\
| 661 20
S Becomes fine-grained, strongly foliated, dark gray,
65571 7 15-40°, FJ/F?, A fresh, rock mass contains hornblende (~661 to 667 ft).
| 662 VN-W, SIS, Pl 7S
6 20.50' F, W, Si S, % Foliated at 40°.
PI. =P
6547| 663 \':I a
\
iy
1 e g, s, pL y
6537 664 : N )
\
147\ 98 | 86 | ¢ y 12
Loss Z
652 \>//1 Foliated at 50°.
0 20
| 666 >,
- 2N UCS = 3020 psi,
651 0 7N UCS value low.
| 667 %
| "> Becomes medium- to fine-grained, weakly to moderately
650 1l 40° FJ UN. S, PI \ 2/ foliated, gray to dark gray, fresh to slightly weathered,
| 668 =¥ T P o partially migmatitic texture, contains quartz-rich veins,
'/ generally contains <1% garnet.
. 0 | 1 2N
649 = 7
| 669 %}402 HI, W, Qz, I >

Contains ~10% garnet (669 to 675.9 ft).

148[100|101| ¢ 7~ 29
648 | 570 A
/' 1 Foliated at 30°.
0 L
647 1L 671 \//:
N
0 Y
672 17}
646 %
0 ay
N\
| 673 {
6457 7N
0 j
/
| 674 4
>
644 47 149(100(100| o ‘/I\/ 26
| 675 y
6437 0 D
| 676 /
v
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- g 5|, | DisconTuTy | o
= = dlal €8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
ca 0 % Contains ~30% garnet (675.9 to 676.3 ft).
| 677 17
\ ~//1 Contains ~15% garnet (676.3 to 682 ft).
0 >
6417] 678 y BIOTITE QUARTZ PLAGIOCLASE GNEISS.
z -\‘ Generally medium- to fine-grained, moderately strong to
0 2 _/ very strong to strong, generally weakly to moderately
64071 679 % foliated, generally gray to dark gray, generally fresh to
714 slightly weathered, partially migmatitic texture, contains
150| 98 | 98 | ¢ \ >//1 quartz-rich veins, generally contains <1% garnet (up to 29
| 680 Z,} 1/8-inch) (596.5 to 722.2 ft).
6397 y
0 %
| 681 é
6387 %
0 o
| 682 PZ&
i /! Z4 Contains <1% garnet (682 to 690 ft).
637 0 S
| 683 7 o
j Driller indicates
63671 0 % drill water
| 684 17 ! return is about
Z& 75% (off and on
151(100|100| ¢ T2 18 throughout
635 6gs L day).
/
6347 686 /
i
0 <
687 - ay
- S— | </
633 /
0 N
| 688 !
6327 _/II,
0 \': /]
| 689 Z0
- | O/
631 48 |152] 98 | 98| o N 30
| 690 5
% Contains ~10% garnet (690 to 690.3 ft).
] 0 =z
630 7~
| 691 2/ Contains <1% garnet (690.3 to 694 ft).
Z00
- 1< a0, o1y s [
6297 " coated), SyR(, N %
i N
=5
628 | 693 1
/A
0 //I\’
271694 '\/
153[100[100| ; [~ R No garnet (694 ft to BOB at 800 ft). 34
- oo 30°, FJ, VN, SR, PI. j
| 695 ' %
626 )
0 PZ&
| 696 IZ_' =
| = \
625 0 Z _\\
\
| 697 j
7
6247 0 "
| 698 s
/. ' =
(-
— 0 \
623 d
| 699 \/,/1
154]100|100| ¢ % 78
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)
g | | E[o|Be | g ez
| & 31l o = | = =
SE| gl x|x| 8| O 2 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=| TESTS NOTES
53|Ta] 8|S | g Dé ® | ®2| aperture, infiling, [ £ %-E
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
700 =I5 y BIOTITE QUARTZ PLAGIOCLASE GNEISS.
- 10°, HJ, VN, Qz, P. =1-4 Generally medium- to fine-grained, moderately strong to
0 \' 4 very strong to strong, generally weakly to moderately
6217 701 ~ ] foliated, generally gray to dark gray, generally fresh to
(/4 slightly weathered, partially migmatitic texture, contains Packer = 701 to
0 % quartz-rich veins, generally contains <1% garnet (up to 8o dfﬂctivity
| 702 y 1/8-inch) (596.5 to 722.2 ft). e
620 ™7 capacity of test.
/
0 A
| 703 - %
619" 0 ;,L
Y
| 704 %
N
618 49 | 155|100/ 100 o ‘// 28
| 705 g
- D \—
617 0 iz
| 706 s
il 0 @
616 | 707 %
717
0 \ /]
615 | 708 i)
! N\
0 \/l :\
14T % e %
156(100| 100| ¢ Ay 32
| 710 P&
6137 . -
0 N\
711 //‘\\
r ? Foliated at 20°.
6127 .
0 7
| 712 \':' A
6117 0 . -
N\
| 713 A
N
6107] 0 %
| 714 =P
0>
1571004 100| @ | 33
- - =
6091 715 y
0 D
608 | 716 %
- Y
1 \K 750, 5.py. Sk2. b A
77 20
607 i
1 ~ N
| 718 / :/’/\
- / )
606 1 60-70°, J. ‘/."
0>
| 719 \ /]
605 ] 5o | 158|100/ 100 o 157 37
| 720 Z$
N/
6047] 0 -3 %
| 721 o [75° HI, VN. S
I
4 - >
6031 - >,€ 70°, J, Ch-Se. 9
3 \/l :
il Y
6027 723 ’_%
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)
= § % DISCONTINUITY | _ O
(&) () c
= dlal €8 DESCRIPTION =3 S FIELD
SEl gl = || g|o| 2|25 (Ange, type, 2 MATERIAL DESCRIPTION F=| TESTS | NoTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =5
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
3 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
L =l Generally medium- to fine-grained, moderately strong to
co1 T 24 — I/ ;/el_ry sgong to st"rong, gen((ejralll(y weakly to mil)d(feratﬁly Lost drill water
" . 0-20°, J, VN-Mw, P~ foliated, generally gray to dark gray, generally fresh to circulation.
1591007 64 | 5 = ) SiSR.PH. (/4 slightly weathered, partially migmatitic texture, contains 29
p75 % quartz-rich veins, generally contains <1% garnet (up to
600 a s~ ) 1/8-inch) (596.5 to 722.2 ft).
= 3
| 726 : =P
V” 1
599" /A
2 v \
727 alll ay
- d
598 3 0-30°, J, VN-W, Si, [/
728 - SR, C-I-Pl. y
se— =%
V)
5977 1 PZ&
| 729 20
By,
160|100% 85| 2 |—1 J 4 30
596__730 \/L\
% ~50% drill
3 L > .” water
59571 731 5 0-30°, J, VN, SR, I. ' 7771 circulation
— Z, \’ returns.
2 S Lost drill water
| 732 A N circulation.
594 N 4 \\’// >/ Becomes fine-grained, strong to very strong, weakly
1 ’Q’} 20-70°, HI, N, S, Pl. % foliated, dark, slightly purplish gray, fresh, contains many
733 Nos ] /." healed fractures infilled with chlorite, rock mass possibly
cor] TSI oo o N s, P |/ silicified.
o[ //I\’
[/
- 734 20-70°, HJ, N, S, PI. %
5927] 51 [161[100% 98 | o f+x_ 3: > 30
P /
735 == /
B =™ 1000, v SR PL P
B 2 [~ PZ&
591 \
| 736 s S 2
\ad >
2 pae| [40°,3, VN, ch s, FZX]
5907] 5 Pl N
| 737 féj %
1 [ _ﬁ ,TII/
5897 738 A s
2 Ly
f—1 [/
3 ""&. \
588 739 \/’/:
162]100% 80 | ¢ % 30
| ¥ [030°3,N,S,Pl. (717
| 740 /A
5877 4 2
1 Py S
| 741 > 7
- oo N
586 3 el %
| 742 == 1
] \I‘ g PL = 13354 psi.
585 | =B //,L
| 743 B [ >
- ) ~<} Becomes medium- to fine-grained, weakly to moderately
58471 1 '/ >/ foliated, gray to dark gray, fresh to slightly weathered,
| 744 0-30°,J,N, SR, PI-I. % sharp lithology change (743 ft), contains sparse quartz-
=|~4 rich and biotite-rich bands (743 to 778.5 ft).
163(100% 84 | 1 \'\ 4 26
5837 745 — 20
[/
0, =
5827 746 — ) y
60>, 0. N, Py-Fe, S, %
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>
= é % DISCONTINUITY - [T
(] (0] c
= = 2| o 22 DESCRIPTION = S FIELD
SEl gl = || g|o| 2|25 (Ange, type, 2 MATERIAL DESCRIPTION F=| TESTS | NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
>I0= [ B, \ sk pr[L /A BIOTITE QUARTZ PLAGIOCLASE GNEISS.
747 == N, SR, S
5811 = =l Generally medium- to fine-grained, moderately strong to
Qtj’ 30°, J, VN, SR, PI. \' 4 very strong to strong, generally weakly to moderately
~ ] foliated, generally gray to dark gray, generally fresh to
— I
L 748 == [0-30°, 3, MW, [~ slightly weathered, partially migmatitic texture, contains
580 3 Si-Fe, SR, I A quartz-rich veins, generally contains <1% garnet (up to
7, ~1 1/8-inch) (596.5 to 722.2 ft).
749 ~ 7
r € 50°, FO, N, Si, S, PL. % ]
57971 52 164 |100* 87 2| ITI” Foliated at 50°. 31
| 750 =T 300, Mw, SR, 1. | A7
iy
(/!
i 0 /
578 (
| 751 \/,/1
o Ay
30°,J, T, SR, PI. %
| 1 2
ST 752 '/
\
>10 @} '
| 30°, J, N-MW, SR, L[>
5767 753 ] P R SR {
\/l :
0 %
| 754 =7
575 i)
165(100% 82 | 5 f VA 26
Tz
| 755 — 7~
s7a === 30+ 3.N. Fe, S-SR, 2L
6 ; PL-I. B
| 756 ' %
>
— 3
573 0 \'\ /]
| 757 — ;u\/
[ </
5727 5 == %
| 758 N
= A
i S J — =17
571 /4
| 759 \ !
20
166|100| 58 | 3 — (=) 29
57071 0-60°, J, T-N, N Drill water
| 760 No-Fe, S-SR, PI-I. 7 circulation
>10 % returns.
5697} /61 — 'S Vi
3 | = |/:‘I Z
| 762 ] {
568 _) %
ol S
% Lost drill water
| 763 - I’/ circulation.
567 | Ny 74
5 = s
| 764 e ay
N\
se6] | g3 [167]100% 64 | g 7 20
| 765 %
: =
651 >10} $0°,J,N-W, S, PI. \'5' 4
766 0-70°, J, MW-W, {
- No-Fe, S-SR, PI-I. =
[ </
| 1 ¥ 0°, 3, VN, Si, SR, A
5647 767 - PI-I. T~
4 _If:
5637 768 \': /]
3 "l 0;|J, MW, Py, S, §
s O ) 7~
168(100% 88 | o t— (%33 VNN % 30
-

Foliated at 30°.
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> £
,\ o B DISCONTINUITY o)
E > 0| o 3 =
= dlal €8 DESCRIPTION =3 S FIELD
SEl gl = || g|o| 2|25 (Ange, type, 2 MATERIAL DESCRIPTION F=| TESTS | NoTES
S =3 5|5 | x o & | @2| aperture, infiling, | £ =
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
J =7
561 0 % BIOTITE QUARTZ PLAGIOCLASE GNEISS.
1 2 74 Generally medium- to fine-grained, moderately strong to
e \ /] very strong to strong, generally weakly to moderately
5607 7' Z1 foliated, generally gray to dark gray, generally fresh to
0 % slightly weathered, partially migmatitic texture, contains
| 772 7~ quartz-rich veins, generally contains <1% garnet (up to
2 2 1/8-inch) (596.5 to 722.2 ft).
559 0 % )¢ )
| 773 o 7
I/
. 0 ;I\’
558 /774 Partially migmatitic texture (773.5 to 778.5 ft).
| 774 >
169100|100| o f 26
| )
5577 775 %
V)
112 : a0°, K3, Mw, @z, XY
- 776 1™ 40°, s, VN, Py-Cch, [~ 2
556 I s bl [y
0 =~
N/
L 777 Y
555 %
0 A
| 778 \ 20
5547 1 S
779 ] == ANDESITE. Fine-grained, weak to very strong, dark
r 0°, J, N, S-SR, P. gray, fresh.
5537 54 [170/100|100] 1 37
| 780
5527] 0 %=
| 781 =
N 41 - 20°, 3, T-VN, Ch, S,
5517 7gp = P
>10 B
550 L 783 e
5 i~
784 Fit
s &\— 0 S-Sl
: 40°, J, VN, S-SR,
171|100% 97 | 5 *‘\- = ~40
| 785 e
5487 Rl
5
| 786 st
5477 1 A,
| 787
UCS = 6900 psi.
546 0F -
| 788
10°,J, VN, SR, I.
] 2
545
| 789
172|100 100| ¢ . ~40
5447 790
1
54371 791 < 0°,3, VN, SR, PI.
0
| 792
5427
0
| 793




VWP grouted in place at bottom of boring at 800.0 ft.

JACOBS ASSOCIATES Gorge 2nd Tunnel Core Borehole Log Borehole Number
\Aspectggﬁy&taipg Project Number Sheet B - 2
A080138/JA4087 35 0f 35
- g 2|, | Discontury | os
= dlal €8 DESCRIPTION =3 £ FIELD
SE| gf x| SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
55 0 ANDESITE. Fine-grained, weak to very strong, dark
794 gray, fresh.
=< 15° 3, VN, S, PI.
5407 173| 91 | 91| 1 42
| 795
5397 0
| 796
ey PL = 5989,
2 3\3202 J, VN, S-SR, 17394, 2361,
538 PI-St. 10373 psi.
| 797
3
——
53771 798 -
5= [ 30° J, VN,
174|100| 85 | 2 j—=mf | SEFPY-Ch.SSR, 20
536 799 P 71| BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
3 ;;4 60°,3,WN,Ch,s, [~ -4|to fine-grained_, strong to very strong, weakly to _
Y . ~//4\moderately foliated, gray to dark gray, fresh to slightly
800 10% 9, R 1. \ \weathered.




Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B _3
A080138/JA4087 10f18
Prepared for Seattle City Light, Newhalem, WA Elevation 712.7 ft (NAVD88)
Driller / EQuipment Crux Subsurface Burley 5500-3 Drilling dates 9/2/2009 to 9/16/2009
Coring Method HQ wireline Azimuth/Inclination 233°/-5°
Location Adit Hole Diam/Core Diam _ 3.8in/ 2.4 in
Coordinates 48.68678° N, -121.22321° E Logged by/Approved by DFR/AAE / DHM
> £
= § B DISCONTINUITY | O~
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S =3 5|5 | x o @ | @2| aperture, infiling, | £ TE
<w |0l m| SR LL | LLn| roughness, shape) | 3 Dé
= 1 7] BIOTITE QUARTZ PLAGIOCLASE GNEISS. .
1 4 Generally fine- to medium-grained_, moderately strong, gﬁ;ﬁ;ﬁ;@;?
L1 1 100/ 92 | >//4 generally weakly to moderately foliated, ranges from 10 packer test
2~ dark gray to gray, fresh, partially migmatitic texture, gﬁ;ﬁ: for
1 | 53 70° 13, wN, R U, | 74 cONtains healed joints. )
. - .
\\’// >/ Fine-grained, dark gray, contains ~7% garnet (up to
0| % 1/8-inch, from O to 8 ft).
3 R ar
\ /]
0 [€%] >
k4 I/_
L4 N
2 |100|100| O % 20
|5 /A
7
0 \ /]
L6 iy
1 1 Fa [ 10° 3, UN, R, PI. L
: £ 0
' )
7
0 "
|8 - <
’ iy _ .
71971 0 '\/ Contains ~3% garnet (up to 1/3-inch) (8 to 16 ft).
L9 7~
=5
3 |100|100| 1 0°,3,N. R, Pl '_/ 20
| 10 7
[y \
0 ay
L1 U
o .
| 12 A 2 '38%-30", HJ, Py, Qz, %
8°,J, VN, R, PI. \'5' /
0 ;.\/
| 13 O/
0 N
| 14 (= %
»‘;‘T‘.—‘ Z 7
4 1100(100| ¢ Ry7 35
\
| 15 20
[/
0 7~
| 16 D
% Becomes medium-grained, gray, contains many healed
0 7~ 174 joints and ~1% garnet (16 to 17.9 ft).
| 17 \ /]
5 [100|100 0 If_' > 10
2 Y
18 =3
y No garnet (17.9 to 24 ft).
)
’ =
| 19 e % |
3 "'! Y 2 Rock mass altered to greenish white (19.1 to 20.1 ft).
12 = _}0-5°, INRPL [
L& 7
6 |100|100| 0 N 36
)
21 S

NOTE: See Borehole Log Summary Key for explanation of symbols and abbreviations.




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B _3
A080138/JA4087 20f18
- g % DISCONTINUITY | __ o
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
1 0°,J, VN, R, Pl. =l Generally fine- to medium-grained, moderately strong,
| 22 \'~ 2 generally weakly to moderately foliated, ranges from
2] dark gray to gray, fresh, partially migmatitic texture,
0 | =/} contains healed joints.
-2 7
\'/>) Contains ~5% garnet (up to 1/8-inch) (23 to 28 ft).
0 3
| 24 A
I/
0 Z0
| 25 %
7 |100|100| o ? 34
26 . /A
i Fa¥ J
b 1
0 Q. 50-70°, HJ, Ch. \ >/
= = \
L 27 Tz
o '\
0 ;'_"__330-50°, HJ, Ch. A
C N
= T o |
7~ Contains 0 to 1% garnet (up to 1/8-inch) (23 to 33 ft).
0 1
| 20 A
>
0 L
| 30 7 N
3 | 8 [100/100| 0 % 38
| 2 S
31 B } 57
x| (20-30° HJ, Ch. WAL
P s
7107 0 Ft !
\
'32 . =
0 F=~I" 35°, Hy, ch. 7\,/’
| 33 4
% \'5 1 Becomes fine-grained, dark gray, contains healed joints,
0 Z\] no garnet.
| 34 I/\_
7\ Becomes medium- to fine-grained, gray.
0 N
| 35 j
A
9 [100|100| 0 N 40
| 36 i} 20
[ ine-grai PL = 13422,
0 % Becomes fine-grained, dark gray. 12140 00
| 37 \\’//\
£ / ; ~|
0 {
| 38 \ /]
0 .’\—' ~| Becomes medium- to fine-grained, gray, contains many
39 . /A healed joints and up to 1% garnet (up to 1/4-inch) (38.2
B 7/ N) to 63 ft).
10 |100|100| ¢ M 30
/A
0 o P
| a1 L
0 f
)
| 42 11 | 100|100 ’_/ 20
V)
0 PZa
- 43 - ay
% \
0 =
" N
r - 10°, 3, VN, R, PL. %




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B _3
A080138/JA4087 30f18
— S < DISCONTINUITY | __ o
= E 3ol &2 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
0 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
L 45 T =l Generally fine- to medium-grained, moderately strong,
For \'~ 1 generally weakly to moderately foliated, ranges from
4 12 1100|100} 1 g 2] dark gray to gray, fresh, partially migmatitic texture, 30
| 46 E] (10° 9, VN, R, PL | =/~ contains healed joints.
A Al
1|
" W7
0 87
I/
| 48 2
[/
0 %
49 5
% Partially migmatitic texture (49 to 67 ft).
0 .7:’
| 50 YA
/ \
T2
13 | 100|100 © S 26
| 51 N
\/L\
0 %
\ /]
0 //| -
| 53 Lo, BY
0 \//:
.
| 54 %
/)
708" 0 \ /]
| 55 ,l/—l -
\
o Z
14 [ 100|100 s 25
| 56 7'/
0 .7.’ 7
| 57 s
/. ' =
0 5
| 58 9
)
1] '_/
59 T 0%, MW, R PL [is)
L /A
1 ™ 50,0, NRPIL -’\-I Z
| 60 X 7
’_:;Erfi N
=y N
5 | 15 |100[100| 1 | % 35
61 -< =7
- 1 5°3,N,R,PI. "
0 E Ny \ Z, N
| 62 '
1 < 5 3, VN, R, Pl. \’/:\
| 63 %
.—I’
0 3.1,4 20°, H3, Ch. \.:' 7 No garnet (63 to 93 ft).
| 64 20
[/
0 2N
7/, N
| 65 j
87
16 [100|100[ 1 feifg 1 22
H s 5,0, VN,R,Pl. [~/
707 + \
iy
0 Y
L 67 //:
™ 5.3, N,RPL y Non-migmatitic texture, contains sparse quartz and
1 % biotite-rich bands (67 to 137.9 ft).




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B _3
A080138/JA4087 40f 18
- g 5|, | DisconTuTy | o
= = 3| 0 2|2 DESCRIPTION = ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
o0 | ol 8| 3 S | o D | O = SE
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
[ 68 = /\"
% BIOTITE QUARTZ PLAGIOCLASE GNEISS.
0 12 74 Generally fine- to medium-grained, moderately strong,
| 69 D 7 generally weakly to moderately foliated, ranges from
I/_' 1 dark gray to gray, fresh, partially migmatitic texture,
0|~ / contains healed joints.
5\
70 73
~ N/
37
17 [100{100| O | - A 35
|71 07
\
0 T
' \
: >
S
0 ,‘/
| 73 4
i
0 \/.‘:
L7a || | | (>
0 \/L:
| 75 A %
=
6 | 18 |100|100| O |- 4 30
| 76 202
N,
0 Z .\\
L77 I 7
7067] 0 I_/
| 78 \ /]
iy
0 A
79 /
& N/
0 7/
L 4
| 80 17}
~ \ 1
19 [100|100| O =3 iy 35
| 81 L
0 ’/:
)
82 '_/
vl
0 PZ&
| 83 .’:—I 2
0| 4
| 84 j
A
o 97
| 85 s
/. ' =
&
20 |100|100( ©O 2 38
- 86 \// N
)
o|- %
o
L 87 /A
qy
0 o
- ) :\
0 y
7057 89 4
Y/
0 2
| 90 [/
21 [100|100| © N 28
lor | 7 %




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B _3
A080138/JA4087 50f 18
o § % . | DisconTinurTy | o
= dlal 218 DESCRIPTION =g ES FIELD
SEl gl = || g|o| 2|25 (Ange, type, 2 MATERIAL DESCRIPTION F=| TESTS | NoTES
S =3 5|5 | x o & | @2| aperture, infiling, | £ =
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
0 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
- =l Generally fine- to medium-grained, moderately strong,
3 \'~ 1 generally weakly to moderately foliated, ranges from
0 = 2 ] dark gray to gray, _fresh, partially migmatitic texture,
0 | /] contains healed joints.
i % _ _ UGS = 13800
0 V7> Contains <1% garnet (up to 1/8-inch) (93 to 127.3 ft). psi, PL = 4654,
/ 7588 psi.
()
0 PZ&
95 Ay
L %
22 [100|100| © % 28
| 96 . ‘/
A
0 1) A
| o7 L A
7. ' =
By,
0 4
| 98 . 9
)
0 '_/
| 99 5 /1
C1
0 1S
| 100 7
7/, N
7047 0 y
23 (100|100 % 30
| 101 ,HJ, Qz. S
/A
(U S 20
102 [/
L ot 7
< 50°, HI, Qz. /
0 \/L\
| 103 - P4
0 o '—4
/A
| 104 a b
[/
0 5\
N
| 105 /
)
o 7
24 1100|100 &7 25
| 106 | 8 DA
iy
0 BY
| 107 %
=5
0 Y
| 108 "
\ /]
0 IZ_' z
| 109 2
0 9
)
| 110 %
/)
ol ]
m 25 (100|100 .’\-' - 35
| 0 7~
7037 112 %
>
0 &7
| 113 Z00
|/\‘
0 7~
| 114 >

\,/
W




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B _3
A080138/JA4087 6 of 18
_ s £ DISCONTINUITY o
= & 3lal &2 DESCRIPTION ) ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
B8 R S|s| f|Io roughness, shape) | S aE
=) =) 3 ~—
| 115 y BIOTITE QUARTZ PLAGIOCLASE GNEISS.
=l Generally fine- to medium-grained, moderately strong,
0 \'~ 1 generally weakly to moderately foliated, ranges from
116 26 | 100|100 2 darl: grayhto ?rgy, _fr(tesh, partially migmatitic texture, 60
L 5 | =/ contains healed joints.
0 2
| 117 :/’/\
...... / !
o[} 2
| 118 i P2
3 2
0 Y
| 119 %
N/
~— ~ |/
0 == I—% Foliated at 20°
| 120 1 .
\_ {1
0 T =
21| 9 27 (100|100 < ] 37
0 ’/:
)
| 122 %
2
0 A
| 123 ar
\
7027 0 A
N
| 124 %
/-
0 5
\
| 125 _ 20
0 7
126 28 (100|100 \/’,: 40
)
0 A
s
| 127 I/
/I\’
0 =/ Becomes fine-grained, moderately foliated, dark gray,
| 128 7\ no garnet.
N
0 %
L 129 ” 4 Becomes medium-grained, weakly to moderately
\ 2/ foliated, gray, garnet (up to 10%) only in sparse, thin
0 ~1 = (~1-inch-thick) biotite-rich bands.
| 130 [/
- % Foliated at 10°.
U it N
131 29 (100|100 r TR % 54
L /-
o
0 \ /]
| 132 S 2
! \
0 |w - _} z -\\
gt f
| 133 ~a | [50-60° HY, Ch. y
/
| 134 4R
= T =
— 0 I \_ N\
701 135 7N
b
/ )
30 | 100| 100| ° / 20
1136 | 10 N
S »
0 =7 s0°H3, @z .’\-'
| 137 ; | %
N/
0 y

138




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B _3
A080138/JA4087 70f 18
= g % DISCONTINUITY | _ o
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|E9 3|S5 | x o & | 82| aperture, infiling, [ £ =E
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
| > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
0 GNEISS. Medium- to fine-grained, moderately strong
| 139 | | to strong, weakly to strongly foliated, generally very dark
- gray, fresh, biotite-rich (~70%) (137.9 to 150 ft), no
0 9 / \} garnet.
| 140 /\
0| N A
| 141 31 | 100|100 25
0 /
142 ‘ -
L \
0 ~
| 143 >
-— |
0 [ Up to 7% garnet (up to 1/8-inch) in biotite-rich layers.
144
i /
0 S N
| 145 - N
— PL = 7284, 5665
0 psi.
| 146 32 (100|100 ,, /< 25
700 ~
0 N
| 147 - -
~
0 5z
| 148 ﬁ
0 /
| 149 N
— /| Variable foliation, predominantly 20°.
0 AR\
| 150 -
< Becomes dark gray, contains less biotite.
0 /
33 (100|100 -~ 17
L1514 4
0 ~
| 152 »Z
| 153 f/— 7
/
0 = N
| 154 U
- \/ \
0 <
| 155 B
/
0 ~
| 156 34 (100|100 N T 34
b e ~
0 >
| 157 ﬁ
i o[~ i
699
| 158 , N
o N . . .
159 o >\ Weakly foliated predominantly at 70°, contains O to 15%
r |t 40°. 1. VN. SR. Pl garnet (<1/8-inch), mostly contained within biotite-rich
0 = T matrix (158.5 to 179.9 ft).
/
| 160 ~
N
35 (100|100 © 35
| 161

N




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B _3
A080138/JA4087 8 0of 18
- g % DISCONTINUITY | __ o
= = 3| 0 gl DESCRIPTION = ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
0 [ > MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
162 GNEISS. Medium- to fine-grained, moderately strong
| | to strong, weakly to strongly foliated, generally very dark
0 gray, fresh, biotite-rich (~70%) (137.9 to 150 ft), no
163 * / \\ garnet.
N
0 —_—
| 164 N
0 kly foliated °
165 / Weakly foliated at 30°.
~
36 (100|100 ¢ N 25
| 166 | 12 -
B
0
| 167 | |
0™ /
| 168 E o
B
0 N
| 169 3 <
698
5 /
1y -
| 170 ™ 20° F3, N, Ch, R, -
~— P N\
37 [100|100| © : < 30
| 171 52
ﬁ Weakly foliated at 20 to 30°.
0 _
| 172 ;
0 N
| 173 - \/ \
O
| 174 /
~
0 N
| 175 -
>
38 (100|100 © 18
| 176 - [
0 /
| 177 N\
0 \/ \
| 178
0 /
| 179 _ -
N
0 —
~
| 180 <
% BIOTITE QUARTZ PLAGIOCLASE GNEISS.
i 0 =~ Generally fine-grained, strong to very strong, ranges
697 181 13 39 | 100|100 \'~ 7 from weakly to strongly foliated, generally dark gray, 18
B Z00 fresh, contains 3 to 5% garnet.
0 Y
| 182 23
P
)
0 A
| 183 7
\ /]
0 =
| 184

\\:l
)
Pa

[
.~




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B _3
A080138/JA4087 9o0f 18
— S < DISCONTINUITY o
=~ & 3lal g2 DESCRIPTION | & ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<3 (=] = E
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
- 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
0 & /-4 Generally fine-grained, strong to very strong, ranges
. /71 from weakly to strongly foliated, generally dark gray,
- 186 40 | 100|100 - ) Z fresh, contains 3 to 5% garnet. 19
71 |1004 87 b ] 5y 31
o po 2
| 187 Loe=] 73
2 A
o L v
| 188 \':' /
189 0 Z Strongly foliated at 70°.
/ )
| 190 4
i
0 7S
s
- 1ot 41 100|100 B 16
72 1001 99 | 0 7~ 33
| 192 . %
696 e 4
0 = 8/
| 193 2\ b
N,
0 ~\
| 104 D
- % Strongly foliated at 20°.
0 1~
/)
| 195 PZ&
iy
0 [/
| 196 %
14 | 42 | 100 100 D 14
| 197 "
/A
0 =1 a
| 198 [ 3 /
\// :
0 /
)
| 199 %
1274 Strongly foliated at 60°.
0 Z&
| 200 ay
\
0 >
| 201 j
43 100|100 / 20
0 Ry7
| 202 \/.\/
0 7
| 203 9
=5
i 0 '_/ , ,
695 7>14 Becomes medium-grained, weakly to moderately
| 204 | >//+ foliated, gray, partially migmatitic texture, poor foliation at
0 Z*] 70°, contains <1% garnet.
[/
| 205 A
, D
0 fomd %
| 206 =
44 1100|100 1) 40
/A
0 »
| 207 = [
, % Becomes fine-grained, moderately foliated, dark gray,
0 ,é \'/ >/ strongly foliated at 80°, 0 to 10% garnet.
208 b 10-70°, J, VN, Ch. %
L . =5




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B _3
A080138/JA4087 10 of 18
_ s £ DISCONTINUITY o
= 3|a| &|g.| DESCRIPTION | B £S FIELD
— ~ (@] — — =
SE| g == gl1o| 2 25 (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S7 =2 %S| x| X | &|&2| aperture, infilin £ =£
Q| To| ol 3 L - | 8% p , g, = =
<w |0l m| > | S LL | | roughness, shape) | 3 (&}
0 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
209 =l Generally fine-grained, strong to very strong, ranges
B 50-80°, J, N, MW, \'~ 4 from weakly to strongly foliated, generally dark gray,
0 Ch, R, PI. Z ] fresh, contains 3 to 5% garnet.
4%-7gl°, I MW, Qz [
| 210 Pl %
0 Fe \\I/l/\
| 211 Iy %
15 | 45 |100| 97 Ay 48
0 30-50°, HJ. L /A
| 212 B P
; [
0 %
\
| 213 - ‘/
- /
L [ 20°, 3, N, R, PI. 4
: >
| 214 s
o
0 e 7
|25 o 7~
694 k- j
0t 7
| 216 (=] [ 2050°, H1. $/
46 | 100|100 Lo 20 32
o s 10°, J. Y
| 217 T 2N
k. <
N/
0 /
218 % Becomes medium-grained, weakly to moderately
r uf' foliated, gray, partially migmatitic texture, no garnet.
/A
0 ;.\/
| 219 [/
1 - la \//:
F 0°,J,VN,R, Pl. |~ 7
220 10°,J, VN, R, P %
} Ij.’ -4 Becomes fine-grained, moderately foliated, dark gray,
0 \ >~/ partially migmatitic texture, up to 7% garnet.
| 221 ;.\/
47 (100|100 o0 [/ 24
1 -‘/< 60°,J, VN, R, I. N
s 7 N
| 222 L7 y
)
7
0 o
| 223 PZ&
Lz
0 |~ MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
L 224 ﬁ GNEISS. Medium- to fine-grained, moderately strong
| to strong, weakly to strongly foliated, gray, fresh,
0 L= y \contains ~1% gamet.
| 225 | %
=< I 70°, 13, Q2. i )
0 | ] BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
226 7' -+ medium-grained, strong to very strong, moderately to
L f A -
48 100100 % weakly foliated, dark gray to gray, fresh, partially 31 |pL = 12140,
N 16 0 <} migmatitic texture, ~3% garnet. 8114 psi.
693 3
| 227 % Fine-grained, moderately foliated, dark gray.
0 '/
| 228 ~ 2 ] Becomes medium-grained, weakly to moderately
0 ' /7 foliated, gray, partially migmatitic texture, ~3% garnet.
| 229 9
B
0 ./
| 230 </
7/ \
/. | =
0 Ny,
| 231 =<
49 (100|100 5 30
0 L




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B _3
A080138/JA4087 11 of 18
_ s £ DISCONTINUITY o
= € 2lol| ¢|2.| DESCRPTION | & ET FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
B8 R S|s| f|Io roughness, shape) | S aE
(=) (=) 3 ~—
| 232 y BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
=l medium-grained, strong to very strong, moderately to
0 \'~ Z weakly foliated, dark gray to gray, fresh, partially
| 233 a ] migmatitic texture, ~3% garnet.
(/!
0 U
| 234 3/’/\
;!
0 ./
| 235 A
iy
0 [/
| 236 %
50 | 100|100 y Becomes fine-grained, weakly foliated, dark gray, 32
0 % contains many healed joints, no garnet.
| 237 0
\_ {1
0 T =
| 238 B
692 N
/7, N
0 y
)
| 239 %
1
0 P2
| 240 I/:_' ~
0 ¥ 70°, HI, Qz. T~
| 241 %
51 | 100|100 % 46
17 0 Z
| 242 \/I\,
ol 7
| 243 = B
/ )
ol 4
| 244 b -/
Fyo Z8
/. ' =
0 o
| 245 A
N
1 /
26| | | | | > %
- " 40°J,VN,SR,PI. [}
52 |100| 100 \ 2/ 23
0 Z
| 247 i
)
| 248 %
2
0 \\ \‘
| 249 S 2
g N\
691 0. 7 <3
| 250 - /
/ )
| 251 PZ&
53 |100| 100 |;‘I ~ 29
0 \
| 252 7 <)
Ny
0 Y
| 253 Ry7
\
0 IZ_' >
| 254 = %
N
0 j
/
255 %
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_ s £ DISCONTINUITY o
= & 3lal &2 DESCRIPTION ) E§ FIELD
SE| g == gl1o| 2 25 (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S7 =2 %S| x| X | &|&2| aperture, infilin £ =£
Q| To| ol 3 L - | 8% p , g, = =
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
0 ] =l medium-grained, strong to very strong, moderately to
| 256 ) \'~ 4 weakly foliated, dark gray to gray, fresh, partially
1g | 94 | 100|100 0 ;, ‘}500, HJ, T, Qz. q ] migmatitic texture, ~3% garnet. 40
' \
| 257 %
S
0 j
| 258 L. | —/,’/
A = 9 7
0 ;.\/
| 259 [/
0 |-ela | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
HJ, Ch, Qz. GNEISS. Medium- to fine-grained, moderately strong
260 || to strong, weakly to strongly foliated, dark gray, fresh,
1 weakly foliated at 30°, no garnet.
/
690 261 —'-"_}30°, INSREL |
55 |100| 97 ] 44
1 P AR\
| 262 7 -
0ol % /
| 263 s -
=’ \ ~
of ~
| 264 H e
* % BIOTITE QUARTZ PLAGIOCLASE GNEISS.
% 7 Ao
0| % =~ Generally medium-grained, strong, generally weakly to
| 265 Ry \'~ a moderqtely foliated, generally gray, fresh, contains
x 2 \] biotite-rich and quartz-rich bands and many healed
ol | =1 joints, O to 1% garnet.
| 266 //.\\
56 [100| 100 y 28
° L 7
| 267 ke 17}
0 }40", HJ, Ch. s
/. ' =
(-
| 268 %
0 ’/:
)
| 260 %
V)
0 2]
| 270 Ry
Packer = 270 to
0 % 290 ft,
y fracture system
L 271 N does not accept
57 /100|100 / 41 v
19 0 1
| 272 / S
i >,
689 0 /
| 273 'k 3
<330°, J,UN, Ca, R, j
2 | PI. =
s
274 | /4
i ‘1°.-«~j’40°, HJ, Ch. s
0| |/\‘I
| 275 _ 4
B N
3 20-60°, J, N, VN, % o i
L 276 Ca, SR, PI. 2174 Rock mass is highly altered and slightly weathered,
58 |100| 97 \_~/7 whitish green (275.7 to 276.7 ft). 45
2 30°, HJ, Ca. 20
| 277 B A
0 :i":} %
| 278 %

N
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)
g | I T]s| | 3
— ~ ) [a) — = =
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
3 0-60°, J, N, VN, Ca, y Matrix is highly altered and slightly to highly weathered,
L 279 SR, PI. 72} greenish white (278.1 to 283.5 ft).
1l A
] “\ -} BIOTITE QUARTZ PLAGIOCLASE GNEISS.
-280 ' /74 Generally medium-grained, strong, generally weakly to UCS = 7960 psi.
10l % moderately foliated, generally gray, fresh, contains
~ \\’// >/ biotite-rich and quartz-rich bands and many healed
| 281 ! % joints, 0 to 1% garnet.
59 |100| 64 _5: Z7 28
& (4
>10, = (50°FN,VN,Ca, | /]
| 282 % SR, P, . Z
J -
2 ) {
e >
| 283 e ] 5
=] 5-35'g°,|.], N, VN, Ca, y
) | e =%
1 74 Contains many healed joints, no garnet, gray.
cgal. 284 »% y J g gray.
T
0 =
| 285 Z
30-50°, HJ, Qz, Ch. F7'X
0 /
v
2% 60 | 100 62 & 40
20 . Z&
. 1 /}70", JQz SRl [ 2
\
i k 30°, 3, VN, No, SR, %
1 . \\’// M Rock mass partially altered in zones up to 1-inch-wide
288 % around healed joints.
) 7
0 \ /]
| 289 e iy
I
T (15-60°, HJ,H,Qz, |>
3 PI. %
3 NG N
| 290 N
% PL = 13071,
4 = 7 7487 (low value)
201 || (5553, T,VN,Ca, [ >/ psi.
- 61 [100* 100 - SR, Pl, I. 2 55
1 P# 5y /
| 292 ) T~
— I’\
203 0-90°, F, Sa, Ch, )
r No, SR, PI, I, St. |\ >/
- 1=
5 ¥ | </
| 204 | %
1 ™ \///\
L~ ' A
| 295 L] J
| | (304000 1.ca [ UCS = 12330
687 1 =3 | SRPL X psi, PL = 11668
el “| = psi.
296 v
i 62 [1004100| {5 L 22
Y e D
207 /
I L1 25° 3, VN, Ca, SR, % PL = 36 psi.
- U, St. 1
1 /A
L \
| 298 i 21
I (-
0 Z .\\
| 299 y
;!
0 ./
| 300 PZ&
iy
0 [/
| 301 //.\\
21 | 63 [100| 98 y 31
)
ey A
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- g % DISCONTINUITY | __ o
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
i 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
1L . =l Generally medium-grained, strong, generally weakly to
ey p10:805 9. N S 'L /71 moderately foliated, generally gray, fresh, contains
303 »Sa, SR, PLIL S -
r 2] biotite-rich and quartz-rich bands and many healed
i~ e 0
3 .\/ joints, 0 to 1% garnet.
| 304 <
L AgA
1 %ﬁ}lo", J,N, VN, Ca, %
Ch, S, SR. =l
| 305 17
I/
0 qy
' \
| 306 {
64 |100| 98 he % 32
0 [ 70°, HF, H, Qz, Ch, ~/
686|307 Pl %
()
0 7S
| 308 f /\_'
0 N
| 309 /
s
0 $/
| 310 20
0 >
7<)
| 311 N ) . )
65 | 100|100 [ 10°, 3, VN, N, Ch, % Becomes fine-grained, weakly foliated, dark gray. 34
0 SR, Pl. %
s
| 312 \" 8
iy
1 [he N
213 < % Becomes medium-grained, weakly to moderately
r 7, foliated, gray, contains up to 20% garnet (up to 1/8-inch)
1 % in biotite-rich zones.
| 314 s > Y
/A
3 5-80°, J, N, VN, Ca, [/Z,
Ch, SR, PI, C. (-
| 315 N
7
1 j
s =
316 66 |100% 100 1}3362,} HF,H, Q2. Ch 4 35
1 < 5 Hica. )
| 317 I; 15
\
0 =
| 318 %
685 | 1 5 3,N, VN, Cl, Ca, [+ 17
22 SR, 1. 4
| 319 Z8
/. ' =
(-
2| . % Becomes fine-grained, weakly foliated, dark gray,
] N i 0,
| 320 67 11004 84 ——— \\/,/\ contains 1 to 2% garnet. 21
)
5 '_/
V)
- 321 ) ~/"| Becomes medium-grained, weakly to moderately
3 1 - foliated, gray, contains 1 to 2% garnet.
* 5-20°, J, T-VN, Py, Y
| 322 Ca, Cl, S, SR, PI, A
St. =
o I | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
Nk GNEISS. Medium- to fine-grained, moderately strong
L 323 3 s | I to strong, weakly to strongly foliated, gray to dark gray,
fresh, contains up to 10% garnet (up to 1/8-inch) in
0 / biotite-rich zones, <1% garnet overall.
| 324 ~
0 AR\
| 325 —
68 11001100 . 21
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- g 5|, | DisconTuTy | o
= = dlal €8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
0 | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
326 GNEISS. Medium- to fine-grained, moderately strong
i | | to strong, weakly to strongly foliated, gray to dark gray,
0 fresh, contains up to 10% garnet (up to 1/8-inch) in
207 / biotite-rich zones, <1% garnet overall.
B N
5 <
| 328 L 1520 T srPLC [ — )
1 /
| 329 - ~
>10 b )
s 20-50°, S-F, VN, W, |~
| 330 b Cl, Ca, Sd, Gr, Mn,| >/~
| Mg, S, Slk, PI.
>10 ﬁ
- 33 69 100% 100 7 30
/
>10 N
| 332 -
™ 50000, TN CL |\
0 -
| 333
/
23 1 -~ _ . .
| 334 - \ T Contains trace pyrite (<1/8-inch) (333.6 to 335.1 ft).
L > —~
3 E==1 10600, HaHca | >
| 335 - Pl 1.
N ﬁ
N e e
| 336 N » CLPL L /
70 1100) 72 550 5. UN.N.ca| ) Rock mass is altered to greenish gray and is iron oxide 40
>10[ 1(():rébsuj. ; N c | — [ stained.
- | °’ \ s B a'
| 337 P Fe. ChClIPL T N
a, X -
=== Y
0 [~
| 338 ] /
~
0 N
| 339 ;_
L ™ 20-90°, 3, VN, CI, ﬁ
| 340 . SR, Pl. _
; Contains ~5% garnet and up to 2% pyrite in biotite-rich
0 [T .\ bands.
| 341 _
6837 0 , \/ \
| 342 | e
¥ F N, Fe, VR, I. /
4 P
- 343 = 20-00°, 3, VN, I, [\ T
SR, Pl. _
» 0 ~
0 ﬁ
| 345 /
N
0 —
| 346 AR\
0
| 347 /
~
0 AN
| 348 -
>
0 . ~
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- § £ DISCONTINUITY | __ o
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | | roughness, shape) | 3 Dé
| 349 | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
0 | | to strong, weakly to strongly foliated, gray to dark gray,
350 fresh, contains up to 10% garnet (up to 1/8-inch) in
/ biotite-rich zones, <1% garnet overall.
0 N
-3t 73 |100% 100 NI 33
0 —
| 352 )
~
| 2 \‘?5-401 3TN CL K~
6827 353 o SR, PI, U.
L \ -
1 B
| 354 —] ﬁ
3 -
55 o | PEGMATITE. Moderately strong to strong, white,
B B fresh, no garnet.
2
- 3% 74 |10 100 - 37
' /1 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium- Packer = 356 to
0 4 to coarse-grained, strong to very strong, weakly to 376 ft, »
357 . % moderately foliated, gray, fresh, partially migmatitic L‘Ji‘g]pp‘:mgfb”“y
i [ ~"\] texture, contains <1% garnet. clogging of
3 _40° ‘/ fractures over
0 \ 2(}:),'4-10 ,J, VN, SR, % timef‘I :
| 358 //_\
N/
0 %
| 359 %
r——] \ >/
2 by ) 12
| 360 —~—) >
. Z
4 f-=" :///\
] |
- 361 75 [100| 95 — I-/ 45
[ (3
3 = /
= [30°J,N, VN, Fe, V1~
362 L | [Py SdsR, pLU. [
\|
l \// —\
| 363 ; j
1 =) 1
| 364 V 7 e
6817 25 % [~
2 | U
| 365 — } 10:40°, 3, VN, SR, I
0 |14 —|— PEGMATITE. Coarse-grained, moderately strong to
366 76 |100| 70 58 strong, white, fresh. 47
L / -
0 E - /-4 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
| 367 e 80-90°, HJ, Qz. | >// to coarse-grained, moderately strong to strong, weakly
A Z ] foliated, generally light greenish gray, generally fresh.
0 - v
| 368 e % Rock mass is altered partially to chlorite and is light
_L_ B \'7 >/ greenish gray, contains no garnet (367.2 to 375 ft).
4 P~ flg—30°,|.], N, VN, %
| 369 77 1100| 74 = RoPLL =17 Rock mass is unaltered and gray, foliated at 30°. 50
I/
0 // I \/
| 370 [/
3 b
| 371 %
1.
nf 1)
78 |100| 27 |>10|f PZu 19
| 372 T =




JACOBS ASSOCIATES Gorge 2nd Tunnel Core Borehole Log Borehole Number
\Aspectggﬁy&taipg Project Number Sheet B _3
A080138/JA4087 17 of 18
_ s £ DISCONTINUITY | __ o
=~ & 3laol &g DESCRIPTION sy ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
SR 3|S5 | x| X | o|c2| aperture,infiling, | £ =£
[ox o S = S| B¢ = £
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
T 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
>10 0-20°, J, N, VN, No, =4 t0 coarse-grained, moderately strong to strong, weakly
| 373 [ Fe, SR, R, PL, . \'~ 7 foliated, generally light greenish gray, generally fresh.
e 2>
5 |e ,/\-'
| 374 = U
| <
79 [100| 62 10 % 42
| 375 =y ,7.”
. L >//4 Contains 0 to 1% garnet (375 ft to bottom of boring at
s60- 3 2] 399.2 ft).
| 376 2 [
e % Rock mass is altered partially to muscovite and is light
26 1 - 50° 3, T, SR, I. 3//\ greenish gray, foliated at 40°.
377 |
- A
80 |100| 33 1 i) 28
YA
| 378 - 20 _
i 30°. 3 VN, Ca. SR, y Rock mass is unaltered and gray.
1 : PI. )
| 379 y
)
% UCS = 15490
1 1 psi.
| 380 PZ&
=2 ) 1=
2 P— Y
| 381 23
N/
81 (100|100 1 % 22
/-
| 382 0-10°,J, VN, SR, [/}
PI. \ >/
1 If_' ~1 Rock mass is altered partially to muscovite and is light
| 383 . % greenish gray, foliated at 30°.
7
L ock mass is unaltered and gray.
a4 82 | 100/ 80 ¥ % gray 33
= >
ol - ]
| 385 7
0 7~
| 386 = j
% Rock mass is altered partially to muscovite and is light PL = 6947, 9530
0 7] 12 ¥4 greenish gray. psi.
| 3g7 83 |100| 92 B ) S 30
6797 5 i
0 - \
| 388 — 10-40°, J, VN, N \/’/\
No, Py, SR, Pl.’ %
4 |7 Zi
s
| 389 | 27 \'\ /] .
Z Rock mass is unaltered and gray.
0 HJ, Qz, Fe. (=)
| 390 e % ) . ) o
= ) U~} Rock mass is altered partially to muscovite and is light
9 % greenish gray.
| 391 - Ay
10-50°, J, N, WN, |’ /7]
3 Fe, SR, R, PI, I. <
84 |100| 53 iy 40
| 392 1S
: 7<)
>10 [ y
)
| 393 %
V)
8 \ /]
3% 10-50°, J, N, VN o7
-50° | H . °
. Ly YN % Rock mass is unaltered and gray, foliated at 30°.
305 >
- - % Rock mass is altered partially to muscovite and is light
- 24 greenish gray.
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= £
P § g o DISCONTINUITY | _ O
= T dlal €8 DESCRIPTION =3 ES FIELD
SEl gl = || g|o| 2|25 (Ange, type, 2 MATERIAL DESCRIPTION F=| TESTS | NoTES
STIEH 5|1 S| x| X | & |®2| aperure, infiling, | £ =£
o0 | ol 8| 3 S | o D | O = SE
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
3 :§i< ™7 i
| 2306 e % Rock mass is unaltered and gray.
17
1 \ ~//1 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
07 | 28 85 [100| 43 | a *] to coarse-grained, moderately strong to strong, weakly 52
r \ J, VN, SR, Pl. ' /74 foliated, generally light greenish gray, generally fresh.
\|
0 '~ o / :
By N/
| 398 [ \':lr HJ, T, Ch. %
| " V7 Bottom of boring at 399.2 ft. VWP grouted in place at
678 2 L \ A/ 398 .
L 399 >~ 3 vn SR PL Z
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Borehole Number

B-4

Prepared for Seattle City Light, Newhalem, WA Elevation 712.2 ft (NAVD88)
Driller / EQuipment Crux Subsurface Burley 5500-3 Drilling dates 8/18/2009 to 9/2/2009
Coring Method HQ wireline Azimuth/Inclination 43°/-5°
Location Adit Hole Diam/Core Diam _ 3.8in/ 2.4 in
Coordinates 48.686809° N, -121.22316° E Logged by/Approved by DFR/SM / DHM
> £
= g B DISCONTINUITY | O~
= = dlal &8 DESCRIPTION =3 £S5 FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
ST =3 B|S | x| X | |88 aperure, infiling, [ £ =£
<w |0l m| SR LL | | roughness, shape) | 3 Dé
== 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium- NOTE: Refer to
4 20-60° 3. MW. SR. V=17 grained, strong to very strong, weakly to moderately laboratory and
L1 R, T \'~ 71 foliated, generally gray, fresh to slightly weathered, packlerftest
= \ H o results for
1 100/ 50 ) = > foliated at 30°. 13 |details,
=" A
|2 % Altered to chlorite and greenish gray (0 to 0.7 ft).
712 2 30°, J, MW, SR, R. 7\,/%
|3 1
0 ) - | PEGMATITE. Coarse- to medium-grained, moderately
] strong to strong, white and gray, fresh, contains up to
L4 - ~ 1 30% muscovite and biotite.
2 | 100|100 29
0 +
L 5 n
ol- +
L6 n
1 0 +
L7 3 [100]|100 — _ 17
' /71 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
0 /." medium-grained, moderately strong to strong, weakly to
18 e \'~ 2 moderately foliated, light gray to dark gray, fresh,
- Z\] contains ~5 to 60% biotite (7 to 14.5 ft), with ~10%
1 | /4 garnet in biotite-rich zones.
L9 T 0°%3,N, SR, R, Pl %
\\///\ Medium-grained.
0 >
4 | 88| 88 N 30
| 10 4
/A
0 =5 20
| 11 E lly
20 f
esosd 3
- 12 5 {100 100 10.30° F3, MW, / 2
1 o \I‘/ %
| 13 /’_| P
! \
1 [T 607, HI, Qz, PL //-\\
7117 14 y
. A
s
15 \'~ <+ Becomes fine- to medium-grained, dark gray, slightly
~ Z ] migmatitic texture, contains up to 15% garnet (<1/8-
6 | 78| 78 0 i =/ inch), contains quartz-rich bands up to 4-inches-thick. 33
| 16 9
)
1 A
ErA e Ny
) \
1 ay
\
18 d
i % 0°J, MW, R. ,/:
N/
0 y
>
/A
20 ° a2 ~
I 7 | 100|100 '/ 21
2 1 \/l/\
21 ) '/

NOTE: See Borehole Log Summary Key for explanation of symbols and abbreviations.
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- g % DISCONTINUITY | __ o
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ %-E
<w |0l m| SR LL | | roughness, shape) | 3 (&}
7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
1 =l medium-grained, moderately strong to strong, weakly to
| 22 \'~ 2 moderately foliated, light gray to dark gray, fresh,
2 "] contains ~5 to 60% biotite (7 to 14.5 ft), with ~10%
0 | T/} garnet in biotite-rich zones.
L 23 TN %
ND
1 j
| 24 .”4
I/
1 ;,L
25 [/
- 8 | 100|100 Y 34
7107 0 \///:
=5
()
1 =T 50 kiR P&
L 27 T2
g N\
0 g \// :\
| 28 j
v
0 1
| 29 <
>
0 L
| 30 7
9 [100(100 € 20°, 3R, U. j 28
1 A
| 31 7
\
0 ay
\
L 32 g
0 ~\7
/
| 33 4
>
1 !i/‘ 200, NRPL P
| 34 Wy [ 80° HI N, Qz, PL 5
5 %
1 el \/l/\
| 35 /
3 | 10 |100% 98 '_/ 34
0 N
| 36 20
[/
i 0 =
7097 37 y
;!
0 {
| 38 I/
20 PL = 6812, 7284
1 P .’\— psi.
| 39 /} 10-20°, J, N, SR, PI. %
=5
: A
| 40 N
11 [100| 96 \ 2/ 20
l \
a | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
3 GNEISS. Fine- to coarse-grained, strong, moderately
0 | || foliated to uniform, dark gray with white, fresh, contains
up to 15% muscovite bordering quartz-rich bands,
- 42 / contains up to 10% garnet in biotite-rich bands.
N
0 -
| 43 \’ \
0
44 /




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B _4
A080138/JA4087 30f18
o 5 5 DISCONTINUITY | __ o
= & 3lal &2 DESCRIPTION sy ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
Q@ |col o S s | © o OX =} =E
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
0 | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
|45 GNEISS. Fine- to coarse-grained, strong, moderately
12 1100|100 | || foliated to uniform, dark gray with white, fresh, contains | 13
0 up to 15% muscovite bordering quartz-rich bands,
| 46 / contains up to 10% garnet in biotite-rich bands.
N
0 -
| 47 \/ \
0
48 / .
L P UCS = 8430 psi.
087
7 0 \
| 49 \/
/_
0
| 50 . I
4 | 13 | 100|100 0 / 17
| 51 o
0 N
| 52 <
ol \
| 53 N
~
0 ~
| 54 5z
ﬁ Contains ~15% garnet (<1/4-inch) (54 to 54.7 ft).
0 _
| 55 /
14 1100(100| 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. 20
56 =1 Generally fine- to medium-grained, strong, generally
i \'~ 2 weakly to moderately foliated, generally dark gray, fresh, PL = 10589
0 2] partially migmatitic texture, contains ~10% garnet (1/20- 10974 psi. |
- (| /74 to 1/4-inch), ~30% mica, and quartz-rich bands <1 foot.
1 >
_— y
| 58 <
] &1
0 P
| 59 ay
\
| 0 7
707 A\
| 60 y
15 (100%( 100 .‘/" 31
| 61 - 7S
|/\‘
0 N\
| 62 \/,/1
.
0 =>
1)
| 63 I/
0 57
| 64 A
\/L\
0 M
| 65 > Y
* \ 2/
5 | 16 |100% 100 0 S 33
| 66 ] '
0 7
L 67 %

I

-

\
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- § £ DISCONTINUITY | __ o
= = 3| 0 gl DESCRIPTION = ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | | roughness, shape) | 3 Dé
o8 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
0 <-4 Generally fine- to medium-grained, strong, generally
0> .
| >//4 weakly to moderately foliated, generally dark gray, fresh,
- 69 2] partially migmatitic texture, contains ~10% garnet (1/20-
0 .’y to 1/4-inch), ~30% mica, and quartz-rich bands <1 foot.
\|
| 70 9
% I
17 {100* 100| / 16
|71 07
706" \ Z0
0 1/~
\
| 72 /
/ )
| 73 ’/."
®
0 \/.‘:
| 74 (>
0 \/L:
75 /
- s
18 |100* 100 0 17} 15
-/
lze || | | | T @ 202
N,
0 | Z _\\
L 77 e j
/ )
0 /
| 78 \ /]
iy
0 [/
79 =3
N/
0 7/
~ ’:
| 80 17}
I
6 19 | 100|100 1 Z S 23
| 81 ~T 20°, 3, N, SR, 8, PL Y]
0 ’/:
)
82 '_/
/)
I
7057 0 20
| 83 f /\_
0 >
| 84 j
A
0 Ry7
| 85 \/,L
20 1007 100| >, 24
| 86 9
/ )
0 ./
L 87 /A
0 57
88 \
i \/l :
0 y
&9 4
I
0 2
| 90 y
21 |100% 100 % 30 F3 VN, SR, U. < S 16
| o1 %
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_ s £ DISCONTINUITY o
= & 3ol &2 DESCRIPTION 3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
0 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
o =l Generally fine- to medium-grained, strong, generally
i \'~ 4 weakly to moderately foliated, generally dark gray, fresh,
0 Z ] partially migmatitic texture, contains ~10% garnet (1/20-
03 - .’y to 1/4-inch), ~30% mica, and quartz-rich bands <1 foot.
B \
0 y
| o4 /
7047 1
0 PZ&
95 Ay
L 1
*| N\
7 | 22 1007 200| % 7
| 96 */
A
0 1) 4
| 97 A
7. ' =
By,
0 {
| 98 7, N
=5
0 '_/
| 99 5 /1
C1
0 1S
| 100 7
7/, N
23 |100%100( y 17
/
| 101 I—/
/A
0 ;.\/
| 102 [/
0 N
| 103 /A
c
0 \ A/
| 104 a b
[/
0 ~\
N
105 % o .
24 11004 97 - = Becqmes medium-grained, weakly foliated, gray, 13
70371 0 o > contains ~5% garnet.
| 106 L7l 80°, HI, WN, Qz, [
,/’ SB' ~1 =
1 ,! w1 30° 3, N, SR, PI. .\—/
| 107 / 35° J,N, SR, Pl 7N
N/
= j
2 %
- 108 \': Z Becomes fine-grained, weakly to moderately foliated,
. Z ] dark gray, contains ~7 to 10% garnet.
3 = .
J?zoi 3, MW, S, SR, [
| 109 PI. 7
| 110 ) %
a
8 25 |100* 90 1 1= 20°, J, VN, SR, PI. \" + Becomes medium- to coarse-grained, gray, contains 19
Z ] ~7% garnet.
| 111 =
0 7~
| 112 %
/-
0 &7
| 113 Z00
|/\‘
0 7~
| 114 b

\,/
W
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- g 5|, | DisconTuTy | o
= = dlal €8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
| 115 - y Becomes fine-grained, dark gray, contains ~7% garnet
Mg P =7} (<1/4-inch).
26 (100* 100 0 32|, HI, N, Qz, SR, [i -} 19
. 2
116 < a *’] BIOTITE QUARTZ PLAGIOCLASE GNEISS.
L .. '/ Generally fine- to medium-grained, strong, generally
1 20% J, VN, SR, PI. A weakly to moderately foliated, generally dark gray, fresh,
| 117 1 > partially migmatitic texture, contains ~10% garnet (1/20-
702 > ~\to 1/4-inch), ~30% mica, and quartz-rich bands <1 foot. /]
0
L 118 _ I MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to coarse-grained, moderately
11— / strong, moderately foliated to uniform, dark gray with
| 119 }20_300, J N, SR, Pl. _> ] white, fresh, contains ~3 to 10% garnet.
] PL = 6846, 6144
2 _ \/ \ psi.
| 120
27 | 87 | 51 10 // 22
| 121 B N
>10 <
| 122 5%
>10 p
| 123 /
0 /\
| 124 \’ \
0
| 125 /
%1 ~
g | 28 |100% 99 0 = 29
- 126 % BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-
0 4 grained, strong, weakly to moderately foliated, dark gray,
. % fresh, contains 10 to 15% garnet (<1/8-inch).
- \
iy
(/=
0 \
| 128 \///:
=
7017] 0 I\/
| 129 | >4 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
0 | | to strong, moderately foliated to uniform, dark gray with
130 white, fresh, contains ~5 to 10% garnet up to 3/8-inch.
B /
29 [(100* 100 0 N 20
131
L \’ \
0
| 132 /
L =
2 20°,J, VN, SR, Pl. |\ T
| 133 —~
~
0 5z
| 134 ﬁ
0 /
| 135 ~
30 |100% 100 U 22
0 N \
| 136 -
\ <
| 137 —
N
0 ~
138 >
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- g % DISCONTINUITY | __ o
= = 3| 0 gl DESCRIPTION = ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
Q@ |col o S s | © o OX =} =E
<w |0l m| > | S LL | | roughness, shape) | 3 (&}
[ > MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
0 GNEISS. Medium- to fine-grained, moderately strong
| 139 | | to strong, moderately foliated to uniform, dark gray with
white, fresh, contains ~5 to 10% garnet up to 3/8-inch.
0 taw | /
_| 140 =T 70°, HJ, VN, Qz, ~
700 . SR, PI. -
10 31 |100* 100 0l N 28
141 e
r N [ 80°, HI, VN, Qz,
\ SR, PI. /
0 ~
| 142 <
0 Z
| 143 B
: 7
| 144 y
0 /\
| 145 AR\
32 |100* 100 0 — 29
| 146 /<
~
0 N
- 147 % BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
0 4 coarse-grained, strong, weakly to moderately foliated,
P \'~ 7} dark gray to gray, fresh, contains ~15% garnet up to 1/4-
| 148 7\ inch.
/. | =
Ny,
149 0 % Fine- to medium-grained, dark gray.
r NI
=
| 150 ' Vi
33 {1007 100| 20 22
(/=
| 151 %
\// N
6997 0 j
| 152 w7 4
17
0 78S
| 153 y
0 \/L:
| 154 %
=1
a
0 /]
| 155 ;,‘/
(/=
11 34 |100* 100 0 % 25
| 156 3/’/\
)
%
0 9
| 157 A
iy
0 o/
| 158 ,/-\\
N/
0 %
| 159 %
\ \‘
0 T2
Ko I
160 - /
35 |100(100 /,:" N 28
. j
T g e 2
(4
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_ s £ DISCONTINUITY | __ o
= & 3lal &2 DESCRIPTION sy ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
0 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
162 27 coarse-grained, strong, weakly to moderately foliated,
\'~ 4 dark gray to gray, fresh, contains ~15% garnet up to 1/4-
0 Z inch.
— 163 !
698 )
22
0 \\///\ Becomes medium- to coarse-grained, gray, contains
| 164 1 ~1% garnet.
0 @ 7
| 165 Z
36 |100* 100 < o 5, MW, SR, Pl L[ 42
. ¥
| 166 \’//\ _ _ _
y Becomes fine- to coarse-grained, dark gray, contains
0 ~_} quartz-rich veins, zones of migmatitic texture, and ~5 to
167 ' // 10% garmnet.
21
0 =
| 168 Z
\/L\
0 %
| 169 ,'4
Y/
0 //I\’
| 170 Y
12 | 37100100 0 < N 26
| 171 %
7
0 \ /]
| 172 IZ_' ~
\
0 =
<7 N I N I I ~
r )
A
0 i)
| 174 LA
iy
6977 0 L
| 175 - 7
%1 \I/
38 |100%100| /—/ 21
| 176 =Sl . W SRS 'Z y/4 Becomes medium- to coarse-grained, gray, quartz-tich,
piLi. 7 PZA contains ~1% gamet.
0 I/\_' >
| 177 %
== \// N
0 0° J,N, SR, S, Pl, I. j
/
| 178 _/II,
>
0 \ ~/"| Becomes fine- to coarse-grained, dark gray, partially
~1 -} migmatitic texture, contains ~2% garnet and zones of
- 179 | v/ PEGMATITE <1 foot.
0 \/L:
180 /
- A
39 |100* 100 0 i 20
/A
| 181 a 3
[/
0 Z _\\
| 182 y
;L . . .
0 % Becomes medium- to coarse-grained, gray, contains 0
1 2 74 to 3% garnet.
| 183 PZ&
iy
0 [/
| 184 //_\\
N/
=5
° Y
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- § £ DISCONTINUITY | __ o
= = [a) g2 DESCRIPTION = ES FIELD
SE| gl == § o 2 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
- 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
13 | 40 (100|100 0 27} coarse-grained, strong, weakly to moderately foliated, 28
\'~ 4 dark gray to gray, fresh, contains ~15% garnet up to 1/4-
6967 186 2 inch.
0 L
| 187 == 73
N
I
0 Y
| 188 \':' /
0 j
' \
| 189 /
S
0 7/
| 190 4
7
41 |100%* 100 \ 2/ 37
0 Z
N
| 191 e
0 N
| 192 %
J PL = 9442, 9105
0 g7 psi.
\
| 193 »
0 '\‘/ Becomes medium-grained, dark gray, partially
74 migmatitic texture, contains ~3 to 7% purplish red garnet
L 194 y (< 3/4-inch) and quartz-rich bands, foliation variable at
% 30 to 45°.
0 7
| 195 P&
42 |100* 100 - 44
0 A
lws| | | | | T %
N
Ny
° A
lwz| | | | | = 7
Y/
695 0 4 P
| 198 B 7
0 7
| 199 %
/)
0 P
| 200 ay
43 1100|100 > 20
H ol ~
| 201 j UCS = 7900 pi,
% PL = 8701, 2600
0 ) (low value) psi.
| 202 7 S
|/\‘
0 N\
| 203 é
Ny
| 204 7
) \
0 2z
N\
| 205 A
44 1100|100 \/’, 25
0 y
| 206 4
Y/
ol >
| 207 y
0 s
| 208 //_
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- g 5|, | DisconTuTy | o
= = dlal €8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ %-E
<w |0l m| SR LL | | roughness, shape) | 3 (&}
0 | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
69471 209 GNEISS. Fine- to coarse-grained, strong, weakly to
i | | strongly foliated, dark gray with white, fresh, 1 to 5%
0 garnet <1/2-inch (generally less than 1/4-inch), generally
210 / banded, with variable foliation at 5 to 60°.
i 45 100|100 = 20
o |-
N
| 211 =)
0 /
| 212 ~
\
0 ~
| 213 ~ -
Foliated at 10°.
0 |
| 214 —
/
0 AN
| 215 -
15 | 46 [100]| 100 N 30 |ucs = 16160
0 — psi, PL = 5665,
6023 psi.
| 216 <
/
0 } ~
| 217 N\ T
~
0 »Z
| 218 ﬁ
0 _
| 219 /
0 y BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
220 ~|~4 coarse-grained, strong to very strong, weakly foliated,
B 47 |100]| 100 \'~ 2 gray to dark gray, fresh, contains 1 to 2% garnet, foliated | 30
6937 0 Z N\ at 0°.
........ T
(/-
| 221 / i .
2\ Medium- to coarse-grained, gray.
0 o
J
| 222 I_%
1 _‘ 20° J, VN, R, 1. \'f /71 Becomes fine- to coarse-grained, strongly foliated, dark
Z"\] gray to gray, foliated at 40°.
223 > gray 1o gray.
' \
0 2
N/
| 224 j
A
0 1)
I/
-225 48 | 100| 98 » 32
[/
2
| 226 5 1> Moderately weathered around shear zone (~225.5 to
30°, S, VN, Fe,R, [~ 7
Pl % 226 ft).
1 == 30°, 3 VN, Fe. R, =P
L 227 Pl . >//1 Weakly foliated below shear zone.
0 R
| 228 /
3///\ No garnet, foliated at 5°.
0 |
229 %
I T 10°,J, T, SR. 7
\
1 ;.\/
| 230 [/
16 | 49 | 100|100 A 35
0 N
| 231 %
/-
T
0 \ ]
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_ s £ DISCONTINUITY | __ o
= E 3ol &2 DESCRIPTION =3 ES FIELD
SE| gf x| SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
o0 | ol 8| 3 S | o D | O = SE
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
6927] 232 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
=l coarse-grained, strong to very strong, weakly foliated,
0 \'~ Z gray to dark gray, fresh, contains 1 to 2% garnet, foliated
| 233 //I\/ at 0°.
(/-
0 Z
| 234 < | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
0% J,N, SR, U. GNEISS. Fine- to coarse-grained, moderately strong to
1 | | strong, weakly to strongly foliated, gray to white, fresh,
| 235 no garnet.
50 | 100| 97 / 30
0 N
| 236 -
N
0
| 237 N
/I:‘ro-zo°, J, T, SR, Pl. //
1 p—
| 238 N _
' /71 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-
0 /." grained, strong to very strong, strongly foliated, dark
| 239 \'\ 2 gray, fresh, 0 to 1% garnet (<1/8-inch), foliated at 0°.
qy
0 Y,
240 51 100|100 7 20
0 /
a1 4 No garnet.
L/
0 //_I \/
| 242 1S
| > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
0 GNEISS. Fine- to coarse-grained, moderately strong to
| 243 | | strong, weakly foliated, white with gray, fresh,
6011 predominately PEGMATITE in composition, foliated at
1 0°J,VN, SR, Pl. |/ 0°.
| 244 52 (100|100 B 25
0 N
| 245 ”
% BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to F’(l)- = 8148,
0 =~ medium-grained, strong, weakly foliated, gray, fresh, no 10555 psi.
| 246 ' J/] gamet.
53 (100|100 20 20
0 (=)
| 247 %
N
=5
17 1 < 10°,3, VN, SR, Pl. %
| 248 7
/A
0 //_I \/
| 249 '/
0 //:
)
-250 54 |100| 97 % 50
. '
0 0°, 3, W, SR, Pl. A
| 251 “ -
| PEGMATITE. Coarse-grained, moderately strong to
0 B strong, white and gray, fresh, no garnet.
| 252 —
J .
'~~~/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to PL = 5396 psi.
0 12174 medium-grained, moderately strong to strong, weakly to
| 253 \, /| moderately foliated, gray, fresh, with quartz and biotite-
7' 4 rich bands, no garnet.
0 [ \
| 254 7 <)
0 %
255 7
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- g 5|, | DisconTuTy | o
= = 2| o 22 DESCRIPTION = ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
~ S o P = =g
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
55 [1001100 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-to | 40
0 =l medium-grained, moderately strong to strong, weakly to
| 256 \'~ 24 moderately foliated, gray, fresh, with quartz and biotite-
Z rich bands, no garnet.
0 | 5
| 257 %
5
0 %
| 258 7~ I Contains <1% garnet (<1/16-inch) (257.6 to 262 ft).
/]
0 7 \
/. 'z
| 259 %
0 é
)
260 56 | 100|100 % 25
V)
0 » /7
| 261 s
By,
262 ° 9
- \I’ . .
o % Foliated at 50°.
2
| 263 PZ&
712
0 Y
| 264 | 44 \/’,:
| 265 57 (100|100 \':' / 42
0 [ @
| 266 S
689 P — \’,/:
)
| 267 %
2
0 2L
| 268 ay
N\
0 7
58 (100100 / 48
| 269 V
>
0 &7
| 270 Z70
|/\‘
0 N\
| 271 \\’%
59 | 100|100 % 16
0 ./
| 272 '/
iy
0 __ [
| 273 A
N
0 M
| 274 ,—4
\, ~/"| Contains ~3% garnet (274 to 274.4 ft).
0 >
| 275 |/
60 [100| 100 % 41
7/, N
0 \
.
| 276 A
2
0 \ /]
| 277 Al Ay
p s 70°, HJ, Py. s
i o /
| 278

\,/
W
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- g 5|, | DisconTuTy | o
= = dlal €8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|E0) 8|S | x| % | S| S| aperture, infiling, | £ %-E
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
0 /1 Contains <1% garnet (278 to 282 ft
279 | o % °9 ( )
/)
0 \ //1 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
a *~] medium-grained, moderately strong to strong, weakly to
280 ' /774 moderately foliated, gray, fresh, with quartz and biotite-
61 1100|100 0 % rich bands, no garnet. 42
ND
| 281 %
0 17
\
| 282 Z
| 283 \’,/\
= / !
] [45°,HJ3, Ch "
| 284 YA
“\ \,
0 (>
| 285 z _\\
62 (100|100 - y 35
0 I ;L
b N
| 286 4
Y/
0 HJ, Qz. // | 5
| 287 Y
ol | /
| 288 %
17
0 \ /]
| 289 T
— I
687 >
0 %
290 N>
B > . . . .
63 (100|100 % Thin quartz-rich vein contains ~7% garnet. 37
0 1
| 291 4R
iy
0 L
| 292 AN
v
)
0 %
| 293 74
) 2 Contains trace garnet <1/16-inch (293 to 297.5 ft).
0 !
! \
| 294 %
N
0 y
| 295 4
>
20 | 64100100 0 % 45
= - =
| 296 i
ol | 4
| 207 - M
5
0 /A
| 298 o
-+ | PEGMATITE. Coarse-grained, moderately strong to
0 strong, white and gray, fresh, no garnet.
| 299 B
0 +
| 300 B
| 65 (100|100 o | + 65
| 301 n
=
0 =

UCS = 10460
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- g % DISCONTINUITY | __ o
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
i 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to psi.
0 =l medium-grained, strong, moderately foliated, gray, fresh,
w03 ' /71 no gamet.
L ;.\/
0 5Y
| 304 %
0 - | PEGMATITE. Coarse-grained, strong, white and gray,
205 B fresh, no garnet.
66 | 100|100 90 |PL = 9969 psi.
0 | +
| 306 n
0 |ewed +
| 307 [
0 +
| 308
0
| 309 +
0 L 71 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
=1 medium-grained, strong, weakly foliated, gray, fresh,
| 310 67 | 100! 100 \'~ 7} contains quartz and biotite-rich layers, no garnet. 54
21 B 21
Ny,
| 311 q
0 %
| 312 %
685 A
0 74
| 313 =
0 %
| 314 j
A
0 %
| 315 Z0 Contains <1% garnet (314.5 to 315.5 ft).
68 | 100|100 v 47
o] A
| 316 3///\
B
o| | I/
| 317 A
Y
0 o/
| 318 %
N
0 %
-
| 319 /
/A
3 0°,J,N, R, PI. ;I\/
] (/=
| 320 N
69 |100) 95 | 4 66
| 321 %
% Contains ~1% garnet <1/4-inch (321 to 331.8 ft).
0 A&
| 322 ay
\
0 \// —\\
| 323 22 %
70 [100|100| . |- = 28
| 324 /I\:
0 S

| 325

[
N
A~
Al
2
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_ s £ DISCONTINUITY o
=~ & 3laol &g DESCRIPTION ) ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
o0 | ol 8| 3 S | o D | O = SE
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
71 |100!100] O | 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to 37
226 =l medium-grained, strong, weakly foliated, gray, fresh,
i \'~ 74 contains quartz and biotite-rich layers, no garnet.
0 //_| \/
| 327 y
\|
0 >
| 328 %
"
0 P2
| 329 I;_j
4
330 ° §
— )
72 (100|100 % 43
0 "
| 331 s
o
0 7
-3%2 | > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
0 GNEISS. Fine- to coarse-grained, strong, white and
| | gray, fresh, composed of PEGMATITE and BIOTITE
| 333 QUARTZ PLAGIOCLASE GNEISS, no garnet.
/
0 N
| 334 -
—|— PEGMATITE. Coarse-grained, strong, white and gray,
0 fresh, no garnet.
1335 B
683 ~
23 | 73 10011001 | MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE 43
....... ﬁ GNEISS. Fine- to coarse-grained, strong, white and
- 336 gray, fresh, composed of PEGMATITE and BIOTITE
0 + \QUARTZ PLAGIOCLASE GNEISS, no garnet.
| 337 "] B
‘I‘ PEGMATITE. Coarse-grained, strong, white and gray, PL = 11257 psi.
0 fresh, no garnet.
| 338 —
~
>~} MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
0 <=} GNEISS. Fine- to coarse-grained, strong, white and
| 339 z 74 |gray, fresh, composed of PEGMATITE and BIOTITE
74 11001 100 0 ,Zl/ QUARTZ PLAGIOCLASE GNEISS, no garnet. 49
/A
\
340 . BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
0 % medium-grained, strong, weakly to strongly foliated,
7,31 gray, fresh, contains quartz and biotite-rich bands and
N/
- 341 j zones of migmatitic texture (approximately 30% overall
0 % rock mass), no garnet.
17}
| 342 75 | 100|100 \ > & 18
iy
0 Y
| 343 %
=
0 Y
| 344 17} 7
) \
0 T2
I
| 345 %
76 [100* 100 0 :’//\ 27
J
| 346 = %
1)
6827 0 ‘/ \:
| 347 -] 5
0 < N
| 348 ,

N

/
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Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B _4
A080138/JA4087 16 of 18
- g 5|, | DisconTuTy | o
= = dlal €8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
| 349 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
77 1100/ 100 =l medium-grained, strong, weakly to strongly foliated, 6
0 \'~ 4 gray, fresh, contains quartz and biotite-rich bands and
350 Z "] zones of migmatitic texture (approximately 30% overall
v k mass), no garnet.
24 /] roc
0 /
| 351 \\///\ Contains <1% garnet (350 to 355 ft).
;!
0 ./
| 352 78 [ 100|100 P2 8
iy
0 [/
| 353 %
N
=5
’ /
| 354 1
\ \'
0 ~1 =
(/=
| 355 >
79 | 100 100 4 65
0 N
L
- 3%6 - | PEGMATITE. Coarse-grained, strong, white and gray,
0 fresh, no garnet.
357
i +
0 n
_| 358
681 +
0 —
359 % BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
r = medium-grained, strong, weakly foliated, gray, fresh,
80 |100|100| ' /7] contains 0 to 1% garnet (<1/4-inch). 70
| 360 .; 2
\
0 -
| 361 j
A
0 7
| 362 s
81 100|100 y 20
| 363 7
25 /
0 '_/
| 364 '
“ \,
0 S
| 365 /
\// N
0 /
| 366 “/."
82 /100|100 I 29
0 ;.\/
| 367 IS
0 //:
| 368 | >~ MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Strong, weakly foliated, gray to dark gray,
0 | I fresh, no garnet.
| 369 ,
6807 0 o
370
- \/ \
0
ls7a| | | | | T /
83 (100|100 P 59
0| | N

| 372




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B _4
A080138/JA4087 17 of 18
- g % DISCONTINUITY | __ o
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
| > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Strong, weakly foliated, gray to dark gray,
| 373 | | fresh, no garnet.
0 /
| 374 N
0 \/ \
| 375
0 /
376 2 -~
r 84 (100|100 R N 30
0 ~
| 377 - 307, HI, MW, Qz, »Z
0 ﬁ
| 378
/
0 N
379
L \/ \
0
| 380 /
85 | 100|100 - 50
0 -
N\
679 381 _
0 5z
| 382 ﬁ
0 /
| 383 N
0 AR
| 384 = -
0 /< Foliation variable and irregular at 80°.
| 385 86 | 100|100 P 40
- \ =~
0 ~
| 386 »Z
0 ﬁ
| 387 & [ g0r MW @z 7
/
27 0 AN
| 388 g
N A
0
| 389
/ Foliated at 20°.
0 ~
| 390 87 | 100|100 D - 30
' /71 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
0 =1 medium-grained, strong, weakly foliated, gray, fresh,
291 \'~ Z contains 0 to 1% garnet up to 1/8-inch.
qy
! g T > UCS = 9080 psi,
o2 . J, VN, R, Pl. ) PL = 11641 psi.
N
= \|/
678 0 %
| 393 "
\ /]
0 iy
| 394 B 7
\// :
0 /
)
| 395 %
2g | 88100100 ” 52




Gorge 2nd Tunnel Core Borehole Log Borehole Number
\Aspectgggﬁy&taipg Project Number Sheet B - 4

A080138/JA4087 18 of 18
| s £ DISCONTINUITY | o
= = 3| a gl DESCRIPTION = ES FIELD
SE| g == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
STIEH 5|1 S| x| X | & |®2| aperure, infiling, | £ =£
o0 | ol 8| 3 S | o D | O = SE
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
0 =

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong, weakly foliated, gray, fresh,
4 contains 0 to 1% garnet up to 1/8-inch.

w
©
o
=
1\1\—\
\W)

o
\
\ 7

<N

| 397

Bottom of boring at 397.6 ft. Backfilled with cement and

o
!
2

e \bentonite grout. /

677"




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B - 5
A080138/JA4087 10f 20
Prepared for Seattle City Light, Newhalem, WA Elevation 793.2 ft (NAVD88)
Driller / EQuipment Crux Subsurface Burley 5500-3 Drilling dates 9/26/2009 to 10/14/2009
Coring Method HQ wireline Azimuth/Inclination 91°/-3°
Location Adit access road Hole Diam/Core Diam _ 3.8in/ 2.4 in
Coordinates 48.693522° N, -121.21695° E Logged by/Approved by AAE/SM / DHM
- g % DISCONTINUITY | __ o
= = dlal &8 DESCRIPTION =3 £S5 FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
ST =3 B|S | x| X | |88 aperure, infiling, [ £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
5] 1 7] BIOTITE QUARTZ PLAGIOCLASE GNEISS. .
2 :}’1%-3%3-HJ, Fe, 4 Generally medium- to coarse-grained, strong, generally gﬁ’;ﬁ;ﬁ;ﬁ;?
11 | ~//1 weakly foliated, generally gray, fresh to slightly packer test
— ] Z] weathered, includes thin quartz and biotite-rich bands resuls for
8 "; 1 /4 (up to 1-inch-thick) and bands of fine-grained BIOTITE ’
| 2 % QUARTZ PLAGIOCLASE GNEISS (2- to 8-inches-
e N thick), contains <1% pink garnet (<1/16-inch).
1100191 5 [*=1 7 1060°, 3-H3, N-UN j 30
! 3 I ; - » |
| 3 . ClFe-Ch. SR, PI. .74 Weakly to moderately foliated.
M \ A/
7937] 1] 20
L4 y
|5 %
2 =
s
2 —) A
L6 - iy
L i \_
t L [
L7 ; -Fe, SR, PI. A
2 |100% 100 e %
1 3 \J(:) 7
L8 - |7 Becomes fine-grained, dark greenish gray, rock mass
] T = i i
3 :\\q VN, SR P, y altered with chlorite.
"] [ 10-60° HJ, \
| 9 bl UN-MW, Ch-Qz.  F7 X
B /
_;:E 7
10 =8 40°,3, VN, Ch, SR, || SJ/ _ _ _
s Pl 7\ Becomes medium- to coarse-grained, weakly foliated,
2 | - ,/\-' gray, contains <1% garnet (up to 1/8-inch).
11 e d
i I 400, 3, WN, Ch, SR, 2%
2 E Pl y
;!
|12 /
3 |100% 82 Ry7 31
>10 ffﬁ \ Z70 Rock mass is moderately strong to weak with iron oxide Lost drill water
| 13 = | "~ staining around fracture zone (~12.3 to 12.7 ft). ) )
;%@: 5;:7€‘O°é% \g?lsl\{lw > 7 circulation.
2 [~ 4 N
| 14 s %
. f_}‘ HJ. - =4 Partially migmatitic texture (14 to 18.5 ft). Regained 75%
1 Y/ drill water
| 15 A4 N circulation.
=~ 0°, J, VN-MW, v
1 SR's. L
7
| 16 N7
0 1y
| 17 7
4 |100* 100 Z, v ~35 Regained full
0 [ </ drill water
| 18 % circulation.
N
0 M
. PZu
0| . T2
| 20 5 1100/ 100 Lpaz_ [y Approximately 50% of rocl_( mass is strong and altered
=5 ~<7} to greenish gray with chlorite (19.6 to 23.3 ft).
- - NG N
>10 : =7
21 ~

NOTE: See Borehole Log Summary Key for explanation of symbols and abbreviations.




JACOBS ASSOCIATES Gorge 2nd Tunnel Core Borehole Log Borehole Number
\Aspectggﬁy&taipg Project Number Sheet B - 5
A080138/JA4087 2 of 20
- g % DISCONTINUITY | __ o
= = 3| 0 gl DESCRIPTION = ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
1 | et SR 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
2 1 B =l Generally medium- to coarse-grained, strong, generally
| 22 . 10-60°, HJ, Ch. \'~ 2 weakly foliated, generally gray, fresh to slightly
{':j Z weathered, includes thin quartz and biotite-rich bands
70 6 [100| 82| 1 1 /4 (up to 1-inch-thick) and bands of fine-grained BIOTITE ?
| 23 ) % QUARTZ PLAGIOCLASE GNEISS (2- to 8-inches-
Rt N thick), contains <1% pink garnet (<1/16-inch).
N j
| 24 .”4
I/
0 Z0
25 t /\“ Driller notes
B - % slow drilling
0 Q/’/\ here despite
;! using a new,
| 26 —— % sharp bit.
7 |100%100| &y 15
) \
| 27 s T2
= N
0 bed] <
| 28 - ‘\.///\
= A
1 BE= )
| 29 8 [100% 100 = & 15
= | Foaoe, shawn, [ 2
3 [ SR, Pl. B
| 30 —F R
| 31 pad 17)
oo /A
1 )y cne o7
| 3 § 4593, l\?%/N SR, I\/
9 [100* 85 P R 39
0 - =7
> /
| 33 b4 %
e \': Vi
0 Z,0
| 34 3 N
2
35 E==1" 35° 3 N-WN, SR, j
B _::ﬂ—_-“" Pl-I. %
1 [ &7 (Ha chca S 7/
| 36 — Z0
[/
0 7~
| 37 y
10 | 98 | 95 . 28
0 {
| 38 \ /]
iy
0 [
| 39 23
v
)
° A
|40 V)
\ /| Gray to greenish gray (40 to 59.5 ft).
0 Y iy
a1 =T 40°, 13, Ch. i /
0 7
11 |100* 100 17) 39
0 Z&
| 43 ay
\
0 /
44 L

1= 40°, HJ, Ch-Ca.

\,/
W




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B - 5
A080138/JA4087 3 of 20
- g % DISCONTINUITY | __ o
= = dlal &8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
1 30% 3T, SR, PLC. 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
L 45 Jescs =l Generally medium- to coarse-grained, strong, generally
\'~ 2 weakly foliated, generally gray, fresh to slightly
0 Z weathered, includes thin quartz and biotite-rich bands
| 46 1 /4 (up to 1-inch-thick) and bands of fine-grained BIOTITE
% QUARTZ PLAGIOCLASE GNEISS (2- to 8-inches-
0 N thick), contains <1% pink garnet (<1/16-inch).
a7 Y
L 12 1004 98 / ~34
4 L _/
= 10-90°, J, VN-MW, 71
Fe-Si-Sd, SR, PI-I. \ >/ Lost drill water
| 48 Z0 circulation.
[/
2 | /
19 $3-80°, 3, H-VN, \/,/1
- Tt [
g" b - 3 . / 4
ol i /
| 50 3 YA
RS \
1 50°, J, VN, SR, PI. .’:-l =
| 51 =
\ L\
0 [ %
50 13 100|100 = I{ ~30
i HS. /4
0w i
| 53 N Y
AN
0 N
77
| 54 %
1
0 PZ&
| 55 iy
! \
0 Z :\
56 y
L .y %
0 |ZI
o \ N
| 57 14 | 100|100 ‘; - 40°, HJ, Ch. Z] 5 ~40
| I/\_
l . \
58 =D *Pedi O ca, SR 6
e-Cl-Ch-Ca, P
PI. /
0 '_/
| 59 ' Vi
0 L
| >4 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
| 60 h -
15 | 100|100 GNEISS. Fine- to coarse-grained, moderately strongto | g
5 0 | | strong, white and black to greenish gray, fresh to slightly
700 o weathered, mostly quartz-rich, contains chlorite and
| 61 -+ / biotite.
™ 10°, HJ, Ch. N
2 T 300, 3 vNemw, | —
| 62 Cl'sd, SR-S, Pl [ N
0
| 63 /
16 |100| 97 0 L 7] BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to 26
~~4 medium-grained, strong, generally weakly to moderately
| 64 \'~ 2 foliated, generally gray, fresh to slightly weathered,
o Z )] partially migmatitic texture, contains <1% garnet.
[/
65 ;
o ZN Weakly foliated.
: -
;!
| 66 4
7
0 7S
-
| 67 _— y
0 7

I,
A\~




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B - 5
A080138/JA4087 4 of 20
- g 5|, | DisconTuTy | o
= = dlal €8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LUy roughness, shape) | 3 Dé
-8 . 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
17 11001 100| © =l medium-grained, strong, generally weakly to moderately 36
o \'~ 4 foliated, generally gray, fresh to slightly weathered,
S L e + 2] partially migmatitic texture, contains <1% garnet.
0 L
bt L
70 = : 10°, HJ, Ch. \\’//\
30°,J,T,SR,Pl. [/ !
1 %
|71 57
\
0 |+la Z ] Becomes greenish gray.
~™ 30°, HJ. v
S
0 ,‘/
| 73 4
i
6 0 Z&
18 (100|100 “\ = 43
| 74 A Ny
— X 20°, J, SR-PI, VN. {
1 = ch =~
A
| 75 %
%
0 A
L 76 =
N,
0 == Z _\\
| 77 v HJ. y
i A
] 7
| 78 . \ /]
19 |100| 97 | ay 30
\
79 /
N/
0 | fasace s wnn, A
1 80 SRBL —/,”
7891 74
\
3 = qy N . .
a1 N i /4 Becomes fine-grained, uniform, dark greenish gray,
3 7\ includes thin (<1/8-inch-thick) quartz veins.
7/, N
: N
. ng w7
i F=J ¢ Ay
0 PZE
| 83 - ay
20 [100| 95 ks é % 23
>10 I’/ ch \//:
RS / HJ, Ch. /
| 84 ¢ . ) ) .
71080 VN CL % Becomes fine- to medium-grained, weakly to moderately
>10| -- ' uf' foliated, gray, approximately 50% of rock mass is altered
85 == \ ] to greenish gray with chlorite (19.6 to 23.3 ft), rock mass
B ey .’/ ~1 1 is iron oxide-stained.
1 Y
| 86 D
)
0 %
o
| 87 /A
C1
0 [» | S
| 88 7
21 100|100 s ~25
! 2 1B (o HI, choz %
-89 7 5500, 0,7, 51, P [0 17
P \ >/
0 20
| 90 y
0 r N
| o1 %




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B - 5
A080138/JA4087 5 of 20
)
o 5 % DISCONTINUITY | _ o
=~ & 3lal &2 DESCRIPTION sy ES FIELD
SE| g == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S3|E0) 8|S | x| % | S| S| aperture, infiling, | £ %-E
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
0 y BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
o =l medium-grained, strong, generally weakly to moderately
i 9 \'~ 4 foliated, generally gray, fresh to slightly weathered,
>10 . q * ] partially migmatitic texture, contains <1% garnet.
93 £ 5-85°, J, VN-N, Si, |\
r : SR, PLI. ' Rock mass altered to greenish white (92.5 to 97.5 ft) e i
% 3 < : . : ~ Driller indicates
22 \1007 70 4 y 25 possible void
| 94 % (93 ft).
o
>10E PZ&
| 95 ay
5°, F, VN, Si-Sd-Fe, |}
5105 SR-S, PI. \’//:
| 96 = ‘/
S J,UN, Fe-Sd, SR-S, %
>10 & PI. 3
| 97 i A
o
E} J, VN-W, Fe-Cl, SR,[
>10¢ = P 2\ Becomes fine-grained, dark greenish gray.
| 98 7N
% ~ ~
23 |100% 46 >10 % Approximately 10 to 25% of rock mass is altered to 19
20-70°, J, VN-W, [~ /-4 greenish gray with chlorite, mostly around healed joints
B ShopLr e |71 (97.5t0 1214 1),
>
>10 0-80°, J, VN-W, SR, || &
| 100 PI-St. A
N
5 %
L 101  [15-40°, 3, NN, 1, 517
=1 | SRPl /A
e T1
| 102 \721: HJ, Ch-Ca-Qz-Py. y
>10- 7
| 103 24 |100| 87 e % ~57
2l >
8 o | H\_) Ry7
= \
| 104 d P
:}20-70°, J, NN, Cl, [y
8 SR, PL. N
7/, N
| 105 - N
EH /
0 [Z q
| 106 K=< PZ&
\3 “ -
0 bw Q
I 7] 2N
| 107 s=2R B
1 ] %
25 100| 94 #— (565°J UN-N, = 33
| 108 .. No-Fe, SR, PI. \': 1
>10 sy ar
\
| 109 d
< N UCS = 11480
o ™ 1 y psi, PL = 10859,
. | 11412 psi.
| 110 %
/)
0 =3 7S
| 111 E*% .’\-'
0 ™7 7 N
| 112 2] y
b <
e c
L N\— \ >/ ~
s 26 [100| 98 \'\l A 25
e (=)
20 > %
| 124 = D

\‘ i




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B - 5
A080138/JA4087 6 of 20
- g % DISCONTINUITY | __ o
(] (0] c
= = 2| o 22 DESCRIPTION = S FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
| 115 2] /\'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
e | 570%, 3 IN-Mw, T medium-grained, strong, generally weakly to moderately
>10 ‘_{:E oSt FSeFbe'_gz': 2 % foliated, generally gray, fresh to ;Iightlyoweathered,
116 =1 7)) partially migmatitic texture, contains <1% gamet.
[ [ o/
2 == %
| 117 £ %
;!
27 [1001 88 | 1 =3 7 ~25
| 118| 9 P2
787 [ T =
1L fosoe,a vnemw, LY
R~ No-Fe-Si-, SR, ' 2
- 119 4 | pisc \/,/\
L Y
0 [=3 /
| 120 3
Y/
4 i
| 121 B 1
\// :
>10 n % Rock mass is intensely fracured, moderately weathered,
L 122 — Z/_} and highly altered. Iron oxide-stained to reddish brown
\': 71 (121.4 to 122 ft), altered to greenish gray and greenish
28 | 95 | 47 |?10 25 2 brown (122 to 138.4 ft). 27
| 123 .’\-'
= /N Weathered to clay (122.5 to 122.6 ft).
>10 7~
| 124 = . /
B (2,
>10 T PI-C. B
I/
| 125 hee] 25
ra Q
P \
>10 B L
126 ?4;‘;‘ B
N =,
>10 _,» 4
| 127 = I/
E‘ //I\’
29 |100| 6 [*200— ™, »
| 128 =7 N
7/, N
g
| 129 Ay
I/
C1
| 130 15:70°, 3, TW, v/
Sd-Cl-No, SR, PHI. {
N
| 131 ’_%
i
I/
| 132 T2
g N\
30 |100% 42 7 :\ ~35
| 133| 10 %
/
HJ, Ca-Ch-Fe. 1y
| 134 4R
Ay
A
| 135 R
.
—~ ’:
| 136 Ry7
\
qy
A
| 137 {
- 4
31 |100| 58 / ~35
A

138
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Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B - 5
A080138/JA4087 7 of 20
- § % . | DisconTinurTy | o
= dlal €8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
_S 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
3 _\{, =l medium-grained, strong, generally weakly to moderately
| 139 [ \'~ 4 foliated, generally gray, fresh to slightly weathered,
-~ Z "] partially migmatitic texture, contains <1% garnet.
L S 1
| 140 =] A Rock mass is dark gray with greenish chlorite alteration
B2 | 1y, HS, TW, s 31 around healed joints (138.4 to 144.4 ft).
>10 A Ca-Cl-Fe-Sd, SR. %
| 141 Vi =1
£ \'f /]
0 ; :/" ;I\’
| 142 C > %
k% 2N
32 1009 o7 | O -] % ~60
| 143 %
v - 7
0 Y74
- | \
| 144 ’2’, -
=] '/
1 =¥ 40°, 3, vN-N, SR, F7 ~4 Becomes medium- to fine-grained, gray, contains quartz
1145 S PHL. j and bioitite-rich bands and sparse orange iron oxide
53;_ % staining in places, contains <1% pink garnet (<1/8-inch) UCS = 9490 psi,
0 s 274 (144.4 t0 190 ft). PL = 14420 psi.
| 146 =y 2L
T 1sast, g Nw, [
>10 Qz-Ca-No, P
S-SIk-SR, PI. %
e 33 {1004 100 » 130
11 o] %
0 zh
| 148 Ry7
T 1535, 0 NW, AN
I &R [
| 149 ] s %
7/, N
M N/
0 ~.7
| 150 %
R Ry7
0 A<
| 151 (2~
\
0 ‘-l\‘ \// :
| 152 34195 88 E; HJ, Ca-Ch-Qz. % ~30
L4 5°,J,N-UN, Ca, SR.[/Z7-)
1 el PI. 17)
el /A
| 153 >
[/
! 7~
| 154 - y
;!
O ol 4
L '
1155 35 |100% 100 LA PZa ~30
iy
0 HJ, Ch. >
| 156 ] <N
N \\ \// N
785 Y
0 /
v | <
| 157 N ,—4
/A
0 //I\’
| 158 i >
36 | 100|100 23 ~30
0 j
| 159 %
/)
0 PZ&
| 160 1 IZ_' >
\
0 /
| 161

\,/
W




JACOBS ASSOCIATES

Gorge 2nd Tunnel Core Borehole Log

Borehole Number

\Aspectggﬁy&taipg Project Number Sheet B - 5
A080138/JA4087 8 of 20
)
| g £ DISCONTINUITY | _ o
<2 E 3l o g EI DESCRIPTION 2 ES FIELD
S| gl x|® | || 2|88 (Angle, type, S MATERIAL DESCRIPTION F<| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | | roughness, shape) | 3 Dé
0 /\'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
162 27} medium-grained, strong, generally weakly to moderately
\'~ 4 foliated, generally gray, fresh to slightly weathered,
0 Z "] partially migmatitic texture, contains <1% garnet.
163 ("~
37 1004 97 2 120
1 (e B
| 164 %
0 7
W 1 \ ]
| 165 Y Laoe, 3, N-MW, Z
- cach, S-SR, Pl [~
10 g Ha.ch. /
| 166 == N7
A )
3 T 250, s, wNeN, %
> | FeCich Sk PL (7
- 167 2= [ 25750 Js, AL
E VN-MW, Z -
0 Fe-Ch-Qz, SIk-SR, 7
PI-C. S
| 168 )
38 1004 97 N ~55
0 %
| 169 7
\ /]
0 T
| 170 B
0 7
| 171 %
'~/ Moderately strong to strong. ;F)l_' =7338, 7136
0 7 i.
| 172 IZ_' ~
N\
0 /
/
173 =7
13 | 39 |1004 97 - / ~64
0 i)
| 174 LA
iy
0 Y
| 175 \/’,:
)
7847] 0 '_%
| 176 Tf‘\* Ry7 Sample burned
| ) Z70 and discolored
0 - during drilling
NN '\
| 177 HJ, Ch. { (175 to 178 ft).
N/
0 %
| 178 .- Z
40 | 83 | 83 Y/ ~80 sample
0 25 mechanically
| 179 f ’\—I broken during
\ repeated
0 7~ attempts to
180 | % retrieve core
B =» (178 to 180.7
7 ft).
0 = \ /1 )
| 181 2
|/\‘
0 N
182 S
L %
0 1y
| 183 P&
41 |100* 100 = 56
0 A
| 184 //_\\
\
0 %
-
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> £
= & ol 8le "DESCRIPTION. | B £c FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
B8 R S|s| f|Io roughness, shape) | S aE
=) =) 3 ~—
- 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
0 =l medium-grained, strong, generally weakly to moderately
- \' 4 foliated, generally gray, fresh to slightly weathered,
- 186 Z "] partially migmatitic texture, contains <1% garnet.
0 y
\|
| 187 73
L A
0 :%’2340", HJ, VN, Ch, S. %
| 188 \'f Vi
14 | 42/|100] 100 0 Z, S ~55
(/-
| 189 %
S
0 ‘/
| 190 %
'“J/1 No garnet (~190 to 283 ft).
0 <
| 101 g ’:'
0
| 192 %
/-
o
0 Y/
| 193 2\ b
43 |100% 98 [/ 19
0 Z _\\
| 194 y
)
| 0 7
783 >
| 195 PZ&
iy
0 s [/
| 196 %
N
0 L% |= . A
S s 2
- (N4
/A
0 i P
| 198 [ 3 /
44 |100* 100 AN 29
0 y
| 199 %
Vo
0 P
| 200 ay
2
0 =2
N/
| 201 %
<
0 > %
| 202 / S
|/\‘
0 N\
| 203 \///:
45 |100% 98 1/ 39
1 0 A
| 204 S 7/
17 2 —— :
205 Yy : —|— PEGMATITE. Coarse- to fine-grained, strong, white,
- = 40%J,T, Fe, S, Pl. fresh to slightly weathered, 70° inclined vein, contains PL = 9698 psl
1 — 1 biotite and chlorite. ’
| 206 %
717 BIOTITE QUARTZ PLAGIOCLASE GNEISS.
0 \ /] Generally medium- to coarse-grained, strong, generally
| 207 7\ —+ weakly to moderately foliated, generally gray, fresh to
[y slightly weathered, contains quartz and biotite-rich
1 <} bands.
\// N
| 208 =7
L A
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)
= § % DISCONTINUITY | _ O
(] (0] c
= € 3lal g2 DESCRIPTION | @ £
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SIS LL | L] roughness, shape) | 3 Dé
%] o < —
46 110071001 0%, 3, N-MW, S, C. % BIOTITE QUARTZ PLAGIOCLASE GNEISS. 53 [pL = 10603,
209 =l Generally medium- to coarse-grained, strong, generally 11418 psi.
i \'~ 4 weakly to moderately foliated, generally gray, fresh to
0 2] slightly weathered, contains quartz and biotite-rich
- | =/ bands.
| 210 %
0 N
v
| 211 A
7
0 |~ <«
| 212 .;-j
\
0 /
“ g 7N
| 213 o HJ, Ch. 7/
47 100|100 % 45
_ 0 1
782 Y/
| 214 28
e
|/\‘
0 N\
| 215 7~
Y
0 )
| 216 ' Vi
2 /1330°JVNT SR '/:"I’
| 217 =S R T Z
Y 7N
1 %
| 218 b %
16 48 |100| 88 0 - H3, Ch. > /] 67
219 Ho 7
L o '/
0| 4 < N
| 220 %
| -
0 /A
| 221 20
A
0 Z 2N
| 222 y Packer = 221.7
% to 245.7 ft,
7. fracture system
0 “ > does not accept
| 223 [~ \ /] water.
49 [100| 91 LT 40°,3,N, S, U. iy 0
1 B
| 224 =2
- N/
] /
2 /<
| 225 2
4 R 0-35° J, N, Fe, “1 =
e S-SR, PISLC. [
| 226 {
\// :
0 /
/ )
| 227 %
/)
0 2]
| 228 7
50 | 98 | 100 d 32
1 T~
| 229 %
30-50°, J, N, SR, PLY/Z7—
2 \':I /1
| 230 Z
- .. '
50°, J, N-MW, SR,
1 Pl %
| 231 5
Y
0 Zi
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- g % DISCONTINUITY | __ o
(&) () c
= = 3| 0 2|2 DESCRIPTION = 1S FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
| 232 /\'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
=l Generally medium- to coarse-grained, strong, generally
0 \'~ 2 weakly to moderately foliated, generally gray, fresh to
7817 233 2] slightly weathered, contains quartz and biotite-rich
i =4 bands 80
51 | 100|100 [\ :
v 0 U
| 234 y
;!
1] %) ./
| 235 %j> HJ. \ >/
r —A1 ;I -
3 B |y
| 236 = %
N/
40-60°, J, Y
1 N-MW-VN, S, PI. %
| 237 o
N \_ {1
2 T =
| 238 : B
LR N
52 | 92| 92 - 7 33
0 A /
)
L 239 }HJ, T. %
sk, ] &y
0 |/ L
- “) =
| 240 =
‘ﬁ N\
2 S oamws P 7S
ol —T% 0°,3, MW, SR, I. y
r /
/ﬁ’: T %
0 Ry7
| 242 L= \/.\/
|/\‘
1 T o, 9,N Fe, SR, %
| 243 I-PI. \// N
53 |100% 100 . 1 95
0 |¥ ) '_/
| 244 &7
By S
- /I -
1 ’»lvﬁ = i /\_
| 245 C=9 400, 3, MW, SR, A
I-PI. 7~
0 y
| 246 4
0° 3, N, SR. PZ&
1 B 12
| 247 == is
0 A\
| 248 v\ %
54 |100* 93 s 7 33
18 o l= 7
w \ {
| 249 T2
! \
250 ° £ \/’,:
B T 50°, 3,5, Pl. /
7
1 o
| 251 PZ&
iy
0 5
780 L 252 \//:
~J < —
F= ] 60°, 3, VN, SR, Pl. /
1 # P %
| 253 Ry7
55 | 88 | 55 s 7
2 iy
Y 5
) Y
& RN
P N/
2 % 50-60°, J, T-VN, j
SR-R, PI-I. A
o55 _ R-R, PH J
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— S < DISCONTINUITY | __ o
=~ & 3l o g2 DESCRIPTION = ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
~ 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
0 =l Generally medium- to coarse-grained, strong, generally
| 256 = \'~ 4 weakly to moderately foliated, generally gray, fresh to
e J. VN, S, PI. 2] slightly weathered, contains quartz and biotite-rich
1 (/4 bands.
| 257 %
5
0 j
| 258 ] .”4
56 |100* 100 22 \ >/ 37
0 , »
| 259 el y
~ {
)
| 260 %
S
0 Yz
| 261 . 20
e Y
0 e [10-30° HI,N,Ch, EZZ)
| 262 T SR y
1 T 60°, 3, SR, PI. %
(K
| 263 PZ&
19 57 |100%* 95 0 I/\_' - 80
| 264 ¥ 7
F T 50, HI, Ch. j
2 Ly 7
| 265 857
) 30-60°, 3, N, SR, PL 2
b '
| 266 {
0 |» - Y
| 267 il %
bl 17)
0 [~ feoe,Ha. S
| 268 L= .’\-'
58 |100% 100 | = q 81
1 T~
| 269 L j
- A
0 N
| 270 Z0
:}60°, JVN, S, Pl [~
N\
l ~\
| o711 N
779 /
/ )
0 2
| 272 I/
20
0 --JI |/\-
| 273 ket =
59 |100% 100 N 39
0 0-50°, HJ, VN, Ch. %
| 274 1y
I~ \ /]
0 712
| 275 3
- 7 <
ol j
)
| 276 . %
1 [T 0%, 0N, SR P \'5' /
| 277 ] IZ_' >
N\
0 /
N/
| 278 j
60 |100* 89 ’_/ 70
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)
= é % DISCONTINUITY | _ O
(] () c
= = 2| o 2|2 DESCRIPTION = S FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
20 1 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
L 279 E—< 0°,0,Mw,sr, 1. 2/~ Generally medium- to coarse-grained, strong, generally
4 N \'~ 4 weakly to moderately foliated, generally gray, fresh to
e ] Z ™ slightly weathered, contains quartz and biotite-rich
| 280 A (o707 9N, s, 1PL I/\_u bands
\|
1 ’,/ \///\
| 281 y
0 97
\
| 282 H‘( Z
Sy 700, HI, VN, Fe. 75
\
2 /
| 283 === oo MW, S, P [0 _
61 [100| 98 % Contains ~3% garnet (283 to 285 ft). 60
0 ,7.”
| 284 Y/
1
0 =
| 285 ‘ =
N
| ~
0 P 1% 30°, 13, vN-MW, %
| 286 hQz 17
-/
0 //I\’
| 287 Y
0 @
| 288 o %
62 [ 100|100 F 7 50
0 [~ 7%
| 289 2 HJ, VN, Ch. iy
g N\
° =] ~
| 290 7
7787 %
0 17
| 201 | X
¥ T 60°,0,N,Fe-Ch, s, [/ =
1 Pl ! \
292 7<)
L 7
)
0 '_/
| 203 Ry7
\
21 | 63 [100)200| 4y 4 S 35
ot (=)
| 204 - %
/7, N
2 P<—I " 03N ch s, Pl y
™~ N
| 205 L —/,’/
L =4 [HJch 74
1 :ﬁi‘ 60°,J, T, Ch, S, PL. 2
| 296 7 f ’\-' Becomes fine-grained, weakly foliated, dark gray,
; - /] greenish and chlorite-rich around many healed joints.
0 -~ # \/l N
| 297 /
A
. =
0| w )
| 208 = 7] »
64 | 100|100 :\"/‘ A 35
0 [ HJ, Ch. =
| 299 | e y
W !
3 77| 3.9, T.ch s, Pl %
;/‘ V)
| 300 w \ A/
= S
0 >,
| 301 %
0 |- B %
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- g 5|, | DisconTuTy | o
= = dlal €8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
- P 400 3. ch,s. P |
1 27 | H3chT T %
b 1 .
303 L "< ANDESITE. Fine-grained, strong, uniform, dark gray,
65 1100|100 - P fresh to slightly weathered. 27
0 (24
| 304 = 7~ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
1274 10 coarse-grained, strong, weakly to moderately foliated,
0 |- \ ] gray, fresh to slightly weathered.
| 305 | S
0 o ANDESITE. Fine-grained, strong, uniform, dark gray,
fresh to slightly weathered.
| 306 i:\;, HJ. ch Pagl2<er :ft305.7
= T to 325.7 ft,
|- A conductivity
0 [ _ exceeds
capacity of test.
- 307 ~=--4 = PLp: 11466 psi.
0 /71 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
~l4to coarse-grained, strong, weakly to moderately foliated,
| 308 '/ gray, fresh to slightly weathered, contains 0 to 1%
66 | 100 | 100 2~ gamet. 44
22 0 -
Ny,
| 309 /
7777 \/,/\
0 L
310 ] —+ | PEGMATITE. Coarse- to medium-grained, weak to
B moderately strong, moderately foliated, white, fresh to
0 B slightly weathered.
| 311 + UCS = 5380 psi,
PL = 2152 psi.
1
312 <7 60°,3,T, SR, PI. +
1 n
- 313 S p IR 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
67 1100 92 o | w -4 to coarse-grained, strong, weakly to moderately foliated, 48
a1 -] ' \gray, fresh to slightly weathered. A
i Y + PL = 10117,
2 B PEGMATITE. Strong, white, fresh to slightly 10097 psi.
30-60°, J, T-N-VN, weathered.
315 — Si-Cl, S'SR, PI. -I-
2 [ 1= " —
a6 el % BIOTITE QUARTZ PLAGIOCLASE GNEISS.
r 4 Generally medium- to coarse-grained, strong, weakly
3 % foliated, generally gray, fresh to slightly weathered,
] Z N\ ] contains cross-cutting quartz and biotite-rich bands.
| 317 . A
\
>10 ; 30-60°, J, " //_\\
318 gF\z/,NPI'\.AW' No-Gr, A Partial loss of
i 68 | 90 | 90 A % 16 drill water
1 | = " circulation.
219 ity A Drill water
B 3 g |;‘I - circulation lost.
-~ \,
i /
| 320 _— n
- [0-30°,3, T-W, %
2§ —} S-SR, Pl. _/I’/
| 321 \': 4
\
0 722
\
| 322 %
1 [ g [ 30° 0, UN, SR, P y
- / ~
| 323 ~ I_/
23 | 69 |100% 100 \ >/ 65
3 -—‘}':.‘;E /I\/
| 324 = 3040°, 3, WN-T, S, | /771 Becomes fine-grained, dark gray.
C I ’ :
=g ) ° Z
1 "c\-\ \// N
Ho~ =7
| 325 %
-
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o 5 5 DISCONTINUITY | __ o
= & 3lal &2 DESCRIPTION sy ES FIELD
SE| g == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<3 (=] = E
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
1 [T 45 5 VN, SR, PI. 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
| 326 & /-4 Generally medium- to coarse-grained, strong, weakly
40°,3,T, S, Pl ~//3 foliated, generally gray, fresh to slightly weathered,
1 4 Z ] contains cross-cutting quartz and biotite-rich bands.
\“ 7 a
| 327 kA 7 y
r\;\ ZN
0[] >
| 328 " %
7767 70 [100* 100 = i 37
1 [~—4 PZa
32 <"l 40°, 3, T, SR, PI. ;.\/ Becomes medium- to coarse-grained, gray.
[/
0 =
| 330 ~/
/
| 331 L2
T
By,
0 & 2
| 332 ] 7
v }HJ, Ch. y
)
0 '_/
| 333 ', Vi
71 [100* 100 25 42
0 I/\_'
| 334 d
7
N/
0 ¥
| 335 %
)
1 [ »] 78
g . I =
| 336 : [
IN
o | (2030° 3N, ch s, %
2 \_/j PI. \// N
| 337 ~ 4
“\." %
ol 'Y
/A
| 338 a 3
24 | 72 |100% 100 0 [/ / 30
7
| 339 y
/ )
0 {
| 340 PZ&
! 2
o f Y
| 341 //.\\
N/
0 L] /
| 342 3 }HJ,Ch. i)
/A
1 //I\’
P | =
| 343 . S
73 (100|100 40° 3, VN SR.PL R 35
0 /
)
| au4 '_/
)
0 P&
| 345 .’:—I -
0 - ) :\
| 346 = j
BN %
1w A
[ =< _(HJ Ch. \
| 347 S JUN,S, Pl »
- | O/
0 /
| 348 7
74 |100% 92 / 62




JACOBS ASSOCIATES Gorge 2nd Tunnel Core Borehole Log Borehole Number
\Aspectggﬁy&taipg Project Number Sheet B - 5
A080138/JA4087 16 of 20
- § £ DISCONTINUITY | __ o
= & dlal glg DESCRIPTION | B ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
349 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
=l Generally medium- to coarse-grained, strong, weakly
1 |=- \'~ 4 foliated, generally gray, fresh to slightly weathered,
350 ™ 2 "] contains cross-cutting quartz and biotite-rich bands.
= -
3] (30° 3-HI, wN cH, LY
4 h S,'Pl. Z
| 351 ! 3///\
;!
0 ./
| 352 P&
iy
0 [/
| 353 %
N
25 75 | 100|100 0 y 60
| /<
| 354 X )
T 300, Ha,wN,ch. A
0 T =
| 355 S ]
\// :
0 /
| 356 ) %
RS
0 A
| 357 iy
! \
0 7
| 358 j
76 |1004 100 | / 48
0131}
n /A
| 359 <= HJ, Ch. \ 7 S
|/\‘
1 0°, 3N, S, Pl. {
| 360 \///:
>
5 1 Zi ) _ .
361 \,\,. Z Partially altered, light gray.
102 .’: 1
| 362 %
- 40°, 3, Gr, S, PI. Q/’/\
/ )
- 363 0°, MW, S, P o1
77 |100| 37 \ >/ 40
3 2 \
L—1 ] >
| 364 = +3o°, 3N, S, Pl 9
7<)
6 y
365 30-60°, 3, N-Mw, [
B No-Fe, S, PL. ‘/."
7 Y
| 366 | PEGMATITE. Coarse-grained, moderately strong to
3 strong, white, fresh to slightly weathered, partially
7747 >10 b = MW, S, PI. B altered, light greenish gray, contains quartz and biotite-
| 367 + rich bands.
6 =
| 368 30-50° 9, N, Fe, S, |
26 78 |100| 57 PL-I. 26
>10 __
| 369 ) /1 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Strong,
422 MW, crer, 7~} weakly foliated, gray, fresh to slightly weathered, rock PL = 2293 (low
>10 . >/} mass partially altered. value), 12295
= \ psi.
| 370 : 30°,J,VN,Ch, S, P71~
R PI. Ny,
2 p =<
371 - S
- -+ \ 0-30°, 3, S, Pl. ,
[ HJ, MW, Qz. %
0 =21 ,-4
| 372 v~ A
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- g % DISCONTINUITY | __ o
= = 2| o g2 DESCRIPTION = ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
/A Unaltered.
%
- 373 i | ~//1 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Strong,
79 |100% 100 Z "} weaKly foliated, gray, fresh to slightly weathered, rock 22
0 | /74 mass partially altered.
374 U
S
0 % Drill water
1375 17 circulation
0 . P2 returns.
. 2
| 376 e -’y
=5 /
Ao =~ £
0| » ?
| 377 A
38 /
0 =3 \ >/
| 378 : | >
80 [100* 100 = HJ, Ch. Y 30
- ! 4 20°,3,WN, SR, Pl. 7, X
L N
. .
1 20°,3, VN, SR, Pl. [
| 380 - PZ&
S H 1=
2 = jw, LTN SR, [
L e 1
| 381 - 7
;,/\ 50° J,VN,S,Pl. [N/
| 382 ”
\ /]
0 Ay
g N\
383
I 81 | 100|100 / 35
27 0 5
)
| 384 %
v
o] - A
285 ¥ 45° FJ, T, SR, PI. If_' =
- \
. 0 N
1 386 y UCS = 8770 psi
| = Si,
i % PL= 6151 psi
1 ~ PL value low.
0
\
| 387 2
|/\‘
0 N\
| 388 \\’%
82 | 100|100 / 46
O M e HJ, Ch ”/II’
, Ch. ”
| 389 I/
C1
0 [
| 390 A
N
0 y
| 301 4
0 ="l ANDESITE. Fine-grained, strong, uniform, dark gray,
| 392 fresh to slightly weathered.
0
| 393
83 | 100|100 37
0 =
| 394 7| BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, generally
0 weakly foliated, generally gray, fresh to slightly
205 weathered.
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- § £ DISCONTINUITY | __ o
(&) () c
= = dlal €8 DESCRIPTION =3 S FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
0 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
- 396 =l Generally medium- to coarse-grained, strong, generally
0 \'~ 2 weakly foliated, generally gray, fresh to slightly
Z weathered.
| 397 -
1 \,/:
208 ~—T% 40°, 3, N, S, PI. j
r /
84 100|100 A 50
28 0 >
| 399 ‘ Z70
i /\_
0 ¥
| 400 é
/ )
0 4
| 401 Y/
- \,
0 5
| 402 N
\< \/L\
1 - 70°,J, T, SR, Pl. M
| 403 4
85 (100|100 \ A 33
l < (4 Il \,
40°,3, T, Fe, S, Pl. 7!
| 404 il ¢ B
o D
772 405 %
= I’/ PL = 12005 psi.
0 7
| 406 T2
! \
0 /
407 N4
L ~
1 N 70°, T, SR, PI. 4 Becomes fine- to medium-grained, dark gray, cross-
408 | >//4 cutting through ~25% medium- to coarse-grained
L 86 | 100! 200 a BIOTITE QUARTZ PLAGIOCLASE GNEISS, no garnet. 34 |pL = 10549 psi.
0 >
Laoo| | | | | e 7 :\
v
)
0 A
| 410 7
\
0 ay
\
411 { UCS = 11210
i ,/: psi, PL = 9874,
0 y 9105 psi.
/ )
| 412 4
>
0 \/ \:
| 413 f ’\—'
og | 87 /100100 % 31
0 N
| 414 j
A
0 N
| 415 Z00
/4 Becomes medium- to coarse-grained, gray, contains
0 2\ quartz and biotite-rich veins, no garnet.
| 416 \\///\
/ )
0 /
| 417 \" 8
iy
0 [
| 418 %
88 [100| 100 9 40
0 %
-
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)
= § % o DISCONTINUITY | _ g =
= = dlal €8 DESCRIPTION =3 £ FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
i 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
0 =l Generally medium- to coarse-grained, strong, generally
420 \'~ 2 weakly foliated, generally gray, fresh to slightly
r Z weathered.
0 BY
| 421 %
0 W7
| 422 97
I/
0
[/
| 423 /
89 | 100|100 % 53
0 ‘/
7717 424 %
V)
YA
0 Z.X] Becomes fine- to medium-grained, uniform, dark gray.
| 425 (=
0 7~
| 426 % Becomes medium- to coarse-grained, weakly foliated,
~ -4 gray, contains ~50% porphyritic ANDESITE.
0 74
\
| 427 Z0
0 = f /\_
| 428 1 S
30 | 90 [100|100 o % 75
o
| 429 %
0 o7
[/
| 430 %
N
0 A
| 431 ,—4
/A
0 //_| \/
| 432 N N
— J= <)
0 2 HJ, Ch. \///\
/4 Becomes fine- to medium-grained, uniform, dark gray.
| 433 % g gray
91 | 100|100 a3 32
0 PZ&
| 434 IZ_' ~
% Becomes medium- to coarse-grained, weakly foliated,
0 77,4 gray, no dike rock, contains quartz and biotite-rich veins.
| 435 j
%
0 1)
| 436 LA
iy
0 L
| 437 9
)
0 '_/
| 438 4 Vi
92 (100|100 25 28
0 ,/\_'
| 439 7
N
0 /
440 4
>
/A
0 ;.\/
| 441 y
6 \/L:
442 D /
B =9 ]60°J,N,S,PlL %
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_ s £ DISCONTINUITY o
= & 3lal &2 DESCRIPTION ) ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
>10[ ¥ _} 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
443 ’ =1 Generally medium- to coarse-grained, strong, generally
o 31 | 93 |100100 Ggii S, W, Sd, Sk, \'~ 2 weakly foliated, generally gray, fresh to slightly 27
0 ;.\/ weathered.
444 Y
- i
0 y
| 445 B/
0 \ /]
| 446 7
' \
0 =
| 447 ~/
A
0 "
| 448 s
94 (100|100 a 34
0 ]
| 449 7N
=5
0 Y
| 450
0 ] VWP grouted in place at bottom of boring at 450.7 ft.




JACOBS ASSOCIATES

earth+water

\Aspectconsulting

Gorge 2nd Tunnel Core Borehole Log

Project Number

A080138/JA4087

Sheet
1of17

Borehole Number

B-6

Prepared for Seattle City Light, Newhalem, WA Elevation 784.2 ft (NAVD88)
Driller / EQuipment Crux Subsurface Burley 5500-1 Drilling dates 9/22/2009 to 10/13/2009
Coring Method HQ wireline Azimuth/Inclination 90°/0°
Location Adit road near Gorge dam Hole Diam/Core Diam _ 3.8.in/ 2.4 in
Coordinates 48.695887° N, -121.21334° E Logged by/Approved by AAE/SM / DHM
> £
g s 8| o_| Descreron | B £E FIELD
el = ala| == e S
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
ST =3 B|S | x| X | |88 aperure, infiling, [ £ =£
<w |0l m| SR LL | | roughness, shape) | 3 Dé
1 41004100 =] 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium- 5 NOTE: Refer to
6 - —JL . -4 to coarse-grained, strong, weakly foliated, light gray, laboratory and
L1 2 1100 100 T 3‘;‘3%'?'"“’ Fe, \'~ 7 slightly weathered, includes thin (<1/8-inch-thick) quartz | ;4 |packer test
Z~ veins and nodules. resuls for
0 " ’
5
0 j
3 ,/
B /]
0 ;,L
L4 BY
3 [100| 93 /—\ 26
1 e y
|5 3% 60°, J, MW-VN, CI, %
SR, Pl-I. .7"/
0 \ /]
-6 1 I/\_' >
A SRR - . B
9 ) = ANDESITE. Fine-grained, strong, uniform, dark gray,
| 7 & SON'70F°’ J(‘:|T s\/'\é | slightly weathered.
= é o-Fe-Cl, 5, Pl
7 e
8 /71 BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
r ~l4t0 coarse-grained, strong, weakly to moderately foliated,
5 =) \'~ 1 gray, slightly weathered.
\
L9 — ar
4 | 95|63 ] > 50
3 %
10 0-90°, J, VN-MW j
No-CI,'S, PI-C. ' %
6 17}
|11 s
/. | =
J
| 12 9
)
17}
| 13 /A
) \
0 ay
~
| 14 Z
5 [100% 100 3 27
>10 %
>
-1 35-55°, 3, VN-Unk, [/ !
Fe-5d-Cl, SR, PI. |2/ Drill water
0 Z00 circulation
| 16 > begins to
% decrease.
0 5
17 %
” ~4 Contains <1% pink garnet (<1/16-inch).
0 A
| 18 =
R S N [/
. s P
19 :///\ circulation
i 2 /L continues to
6 |100% 98 < 61
0 % decrease.
| 20 PZ&
iy
0 Y
” Z

NOTE: See Borehole Log Summary Key for explanation of symbols and abbreviations.
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o 5 5 DISCONTINUITY | __ o
= & 3lal &2 DESCRIPTION sy ES FIELD
SE| gl == § o 2 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S3|E0) 8|S | x| % | S| S| aperture, infiling, | £ %-E
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
’ 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
1 [ Zl-4 10 coarse-grained, strong, weakly to moderately foliated,
| 22 Nacal 45°, FJ. VN-MW., \' Z gray, slightly weathered.
Fe, SR, PI-I. Z N
0 f
L 23 / %
- 5-40°, J, IN-Mw, [N
0 No-Si, SR, PI-I. %
| 24 7 |100]| 84 e > :/ 54 Driller notes
= \ )/ soft drilling
2 7 P (23.7 0 24.2 ft)
| 25 %
0 ?
)
()
1 7 oo, 3, Mw-wN, PZ&
| 27 SR-S, C. 2
By,
0 Z .\\
28 %
L ~,
ol | S
| 29 8 [100|100 _ A 70
>
0 L
| 30 7 N
-3t = 30:90°, 3, TN, SR N
0 ay
| 32 9 |82]82 / 18
ol L
—— ,\l
| 33 4
>
/A
| 34 .’\-' Z
10| 71 <) ~40
N
| 35 j
A
Vo
/A
| 36 20
3 [
37 SN j
L e-CISd, SR, Pl |
A
Vo
| 38 \ /]
iy
[/
| 39 11 | 58 % ~40
N Driller notes a
/4 void (39 to 39.8
/
= ft).
40 "<’ ANDESITE. Fine-grained, strong, slightly greenish PL = 10144 bsi )
gray, slightly to moderately weathered, broken clasts are N pst
“ stained orange with iron staining.
> \ Moderately weathered in fracture zone (40.4 to 40.6 ft). /
| 42
BIOTITE QUARTZ PLAGIOCLASE GNEISS. Strong,
weakly foliated, gray, rock mass is slightly altered.
43 0-90°, J, VN-W,
i Fe-Cl, SR, Pl-I.
" 12| 59 .| ANDESITE. Fine- to medium-grained, strong, uniform, [ ~40
r greenish gray, slightly weathered.
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- g 5|, | DisconTuTy | o
= = dlal €8 DESCRIPTION =3 ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
2 \E/ PR
g S
45 2 % BIOTITE QUARTZ PLAGIOCLASE GNEISS.
% ~7-4 Generally fine- to coarse-grained, strong, generally
>10 =9 1 f .
L ~//4 weakly to strongly foliated, generally slightly weathered,
46 2\ includes quartz and biotite-rich bands up to 2-inches-
3 | =/ thick, rock mass is sparsely iron oxide-stained (<1%).
a7 %
- (\'7>) Becomes.
) 5 Y
E =\~ Becomes.
| 48 /A
1300 78] 1 P o 3 vy > ~40
| 49 Fe-Sd'Cl, SR, g
. P /
>10 j
| 50 4
>
6 \/ \: Drill rod
| 51 ] f ’\— vibration from
A loss of
1 _) < N circulation.
52 | %
- i / q
0 ar
o | 4|49 70 | ] 28
r § Drill rod
0 A vibration from
54 N loss of water
r =7 circulation; stop
0 I—% drilling and
':' 1 case to 49.5 ft;
55 \/ \ circulation
B I/_' = returns.
\
56 . /
o 50°,J, N, Si-Ca,  [>7
1 [ ¥ SR, Pl. e %
50°, HJ, Ch. 7
| 57 15| 88 | 88 1 70
/A
0 //I\’
(-
%
0 ’/:
)
| 59 '_/
Vo
0 P&
| 60 .’:-' ~
1 4
61 = j
- = J0°, 3, WN-MW, N,  [LZAX
S-SR. J
1 Vo Z
| 62 16 | 98 | 83 s 45
= Ly
[ | </
2 5] 2
| 63 [ 3
S / )
>10[ 34 4
| 64 0°, J, T-N, Fe-No, \I: 4
o SR, Pl. Z8
1 &
| 65 -\;\ A
N
0 y
| 66 B 4
e PZa
2 | &) 20
67 | 5 | 17 |100% 72 v 45
>10 \\.//, S
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- § £ DISCONTINUITY | __ o
(&) () c
= dlal €8 DESCRIPTION =3 S FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
-o8 7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
s10/ =l Generally fine- to coarse-grained, strong, generally
e \'~ 2 weakly to strongly foliated, generally slightly weathered,
69 — 5.65° 3, VN, 2] includes quartz and biotite-rich bands up to 2-inches-
Cl-Fe-No, SR, PI. ("= 71 thick, rock mass is sparsely iron oxide-stained (<1%).
70 73
~ N/
< Y
= v
|71 7y \'f V%
d
| 72 18 [100| 75 % ~45
S
2 y
| 73 4L
i
2 M \ : I \:
==
5-60°, J-HJ, VN, <)
0 Fe-Ch, SR, Pl [/
| 75 %
B ~
>10 : 1774 Moderately to completely weathered, strong to extremely
\ | weak, and iron oxide-stained to reddish brown (75.1 to
L 76 71 21 76.8 ft).
At ! \
77 19 11007 66 |>10 5;6622.?’5&’\'5%, PI. é Weathered to residual soil (75.9 to 80 ft). ~45
0 ./
| 78 \ /]
iy
0 . [/
| 79 i % Medium- to fine-grained, uniform, white, granular, Hard drilling
20 11007 100 '/ >/ quartz-rich felsic vein with quartzite-like texture (78.6 to ~20 (78.6 to 79.2 ft).
)
0 / 79.2 ft).
|80 HJ, Ch. i)
/A
2 b T1
81 ‘\ L
0 Hy 9
&2 | g |21 [100] 97 P % 105
. 1
L /A
O N 72
| 83 B !
=4 \
4 0-65°, J, T-N, SR, %
Pl y
| 84 Y
A
11 Ry7
| 85 s
/. ' =
[/
0 3 N\
| 86 9
)
| 87 22 (100| 99 N 105
=1 F50° 3, VN, SR, PI. [/Z,
2 S
| 88 7
N
0 y
| 89 4
== \ > 1
0 20
| 90 23 (100|100 y ~55
0 r S
| o1 %
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— S < DISCONTINUITY | __ o
=~ & 3l o g2 DESCRIPTION = ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
ST|I=3 51S | x| | &|s8| aperture, infiling, | £ =£
o0 | ol 8| 3 S | o D | O = SE
<w |0l m| > | S LL | | roughness, shape) | 3 (&}
0 /\'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.

Generally fine- to coarse-grained, strong, generally
weakly to strongly foliated, generally slightly weathered,

T
©o
N
N

o \ /1
24 1100|100] | /“ 2] includes quartz and biotite-rich bands up to 2-inches- ~40
% .;{* | /4 thick, rock mass is sparsely iron oxide-stained (<1%).
L bt HJ, Ca-Bi. /
1 [ ¥ y
e A , Il
| 94 ¥ 40°,3, T-UN, SR, %
PI. 1)
1 " a0r 9, TN SR, A
| 95 PI. I/_l -
x /
>1017™ %Md tel thered, st d ish
. A oderately weathered, strong, and greenish orange
9 . }40-45 L3, T-W,
i = Fe-No, SR, Pi. % (95.5t0 96.1 ft).
o[ 7 %37
o7 | 7 | 25|100]| 85 A 61
e
0 L% - |/\‘
| 98 T 9
/ )
1 ?s:‘ 40-45°, 3, T-W, %
99 Fe-No, SR, Pl. g7
r \
- \
. 20
1 p=—j= _
e T 0% J, N-MW, SR, C. v Joint contains
| 100 e —- Z _\\ possible
0 L HJ, Ch. y alluvial gravel
= .
% Becomes fresh to slightly weathered. (rounded,
| 101 1 1/2-inch).
Y/
0 >
102 26| 95| 95 e 7 60
N\
0 \/L\
| 103 %
>
2
0 ~///4
) \
| 104 ay>
A
0 Z .\\
105 N
| /
0 Z)
2
| 106 PZ&
iy
0 y
| 107 27| 97| 97 ) ~90
AN
L
0 Y
| 108 L
\ \‘
0 iy
I
| 109 . 2
\// :
0 %
| 110 =
2
0 e
| 111 -

/_l

Pa

I

o
N
/

L112| g | 28 |10 93 120

\,/
W

/N

\

| 113

\
\ 7

N

T 0-50°, J, N-MW,
2 No-Cl, S-SR, PI.

/
{41

\:]
I

N
/

| 114 3

\,/
W
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— S < DISCONTINUITY o
€ gla| ¢|g.| DESCRPTION | B £S FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|E0) 8|S | x| % | S| S| aperture, infiling, | £ %-E
<w |0l m| > | S LL | .| roughness, shape) ?I (&}
115 29 { 1001100 ] % BIOTITE QUARTZ PLAGIOCLASE GNEISS. 30
=l Generally fine- to coarse-grained, strong, generally
0 \'~ 7 weakly to strongly foliated, generally slightly weathered,
116 2] includes quartz and biotite-rich bands up to 2-inches-
) | /4 thick, rock mass is sparsely iron oxide-stained (<1%).
L ¥
- 30 (100* 98 Wt % 95
! -
0 Ij.’ y
| 118 PZ&
Ay
2 ESSER '\
| 119 %
N/
1120 =1 10350 0, NN, [ I/
=, SR, PI. !
1 x T =
| 121 > /
1/ AN
1 j
12 31 |100| 93 % ~60
h | IE'
3 4
0 |\w \/ S
| 123 X a
Y N\
L 3 \
2 ;:;«“: \// :
L 124 r;s-"‘ﬂ"‘g _J> 20-30°, FJ, N, %
LA Cl-No-Fe, SR, PI. =~
2 .7 HJ, Ca-Fe-Ch. % !
125 32 |100| 100 ?;?';‘ |\ 23 8
o 5
oF .
| 126 E “’.‘ 5
o /\'/
§ % 0°,J, h
>1075< Grqslz\jn-\g., SR, C-I ‘/.’
1127 | 9 = G%OI?'{JI’:’:\-‘|' Sd-Si, 4
33|96 | 74 30°, FJ, N-Mw, sd, [/7, - 60+
0 SR, U. -
Lzs| | | 2
7/, N
A
0 y
| 120 ] 4
I
0 // I \/
| 130 y
7<)
0 N
| 131 %
N =
5 [~ [Ho.Fecica N7
| 132 34 |100% 88 P~ 20
=W [30-50°, 3, N-Mw, L PL = 12066,
5 No-Cl, SR, Pl. N 9598 psi.
= \// N
- 133 oy % Increased iron oxide staining (132.8 to 134.3 ft).
1 7
S o Y S I R I = T 20°, 5, N-NW, Fe, \/.\/
1ok Slk, PI. &
L 400, s, N-mw, Fe, A
| 135 % S-SR, PI-U. 7
| 136 Ry7
\
0 ay
| 137 35 [100% 98 / 60+
/ )
138 %
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- § £ DISCONTINUITY | __ o
(&) () c
= T dlal €8 DESCRIPTION =3 S FIELD
SE| gf x| SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
7‘/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
0 =l Generally fine- to coarse-grained, strong, generally
| 139 \'~ 7 weakly to strongly foliated, generally slightly weathered,
2] includes quartz and biotite-rich bands up to 2-inches-
0 | /4 thick, rock mass is sparsely iron oxide-stained (<1%).
| 140 %
ND
0 2
| 141 Zl
7
I/
0 Z0
| 142| 10 | 36 |100| 95 % ~30
8 f< . , :/4 ! -
143 > ng J, MW-T, Si, S, % Quartz-rich (~20% biotite) (142.5 to 144.3 ft).
i FJ, MW-T, Si, S, PL. [/Z P
i
0 \ 2/
\
| 144 - ~1 =
By,
0 \// :\
| 145 /
)
A
0 7
| 146 A ]
>
0 5%
| 147 37 (100|100 < ) 35
=5
| 148 7
\
0 Al P
I
| 149 %
N
0 ~.7 UCS = 10350
| -
| 150 % psi.
| /)
1 P ™ oansc A
iy
| 151 [/
5 §‘ 60,3, MW, Fe, S, T~
| 152 38 |100* 100 ’ % 36
— >
0 N
| 153 >
[/
0 =
| 154 y
/ )
0 /
| 155 \" 8
;‘f‘ /I\’
0 ,:“: 60°, HJ,VN,Cl. [
| 156 =R N
37T 30°, HJ, VN, Qz. \’,/\
)
J 100l ° 7 -
| 157 | 11 | 39 |100% 100 7
/A
0 //I\’
| 158 B
1 {:‘ 50°, 3, MW, Fe, [/ N
= SR-S, PI. j
| 159 %
/)
0 PZu
| 160 - I; 15
\
0 /
161 y
L )
A
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- g 5|, | DisconTuTy | o
= = 2| o 2|2 DESCRIPTION = ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
0 ~ 7
' /71 BIOTITE QUARTZ PLAGIOCLASE GNEISS.
162 40 1100% 100 —/I’/ Generally fine- to coarse-grained, strong, generally %
- \'~ 7 weakly to strongly foliated, generally slightly weathered,
0 2] includes quartz and biotite-rich bands up to 2-inches-
163 | /4 thick, rock mass is sparsely iron oxide-stained (<1%).
1
0 B
| 164 %
1 T 50% 0, v, s, PL ar
/]
| 165 Z
[/
0 ¥
| 166 §
/ )
0 4
| 167 41 |100| 98 \'! 71 42
“\ \,
0 (>
| 168 A
N
0 M
| 169 ,'4
Y/
0 //I\’
| 170 Y
0 \// :
.
L 171 /
=
1
1IN eseans e /]
| 172| 15 | 42 |1007 98 > 90
A
0 =
173 ~
- BV
0 |Z'I/
| 174 > |
- Ay
0 R’;‘}HJ, Qz. > 4
| 175 -7~ \/,/\
)
1 '_/
a
L 176 ™ 0°, 0N, 5, CPL I/
0 I/\_' >
| 177 43 (100|100 / 50
AN
N/
0 j
| 178 4
>
N 60°.5, VN, Fe, Sik, \/.\:
L 179 ’ (=)
0 \/L:
| 180 %
= 7
= V)
0 r /A
| 181 gh| (60° HI VN-w,ch P2,
P | O/
ol {
| 182 44 |100% 100 f 32
/ )
0 ./
| 183 P&
iy
0 A
| 184 //_\\
N/
N
° Y
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\Aspectggﬁy&taipg Project Number Sheet B - 6
A080138/JA4087 9 of 17
_ s £ DISCONTINUITY o
= € Blol g2 DESCRIPTION | & ET FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
ST|I=3 51S | x| | &|s8| aperture, infiling, | £ =£
o0 | ol 8| 3 S | o D | O = SE
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
- 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS.
0 =l Generally fine- to coarse-grained, strong, generally
\' 7 weakly to strongly foliated, generally slightly weathered,
- 186 2] includes quartz and biotite-rich bands up to 2-inches-
0 by | /4 thick, rock mass is sparsely iron oxide-stained (<1%).
167 13 | 45 [1009200 [~ T 60 s con. / 53
- . \
- /
O 1= 1= 400 1o v ch s, —/,”
| 188 PI. \': A
L ;I\’
1 ~'/:
)
| 190 _}0°, J, MW, S, PL. %
Ry PL = 7655, 8761 Drilling without
0 \/ S psi. water to
| 191 [\ ’\-I attempt to
4 sharpen bit.
0 N
| 102 46 |100% 84 / 94
A
0 $/
| 103 2\ S
N,
0 A
7
| 194 y
g A
0 ./
| 195 A
1 T 60°, J, VN, SR, Pl. If_' =
\
| 196 %
N
0 7
47 |100* 100 —/ 70
| 197 1
Y/
0 : T P
| 108 S L
| \// :
0 /
| 199 %
/)
1] P
200 < 0o 0N SRPL (7
l e \// :\
- J, VN-T, Fe, SR, PI. [X 2
| 201 27 5005 1 Fe, 8 Pl %
- 30°,0,N,Qz, SR, P27~
1 I-PL. 17) A
| 202| 14 | 48 | 100|100 § \/.l 60
0 7
| 203 9
L
2 A ‘/."
| 204 7| (60°%J,T,SR, Pl \'\ /]
1 Ry
| 205 A
M~ /7, N
=T 60°, 3, N, SSR, |~ 5
3 ) /
| 206 =P
Y/
0 »
| 207 49 (100|100 y 50
7<)
LT ¥
| 208 _} %
-
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_ s £ DISCONTINUITY o
=~ & 3laol &g DESCRIPTION ) ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
B8 R S|s| f|Io roughness, shape) | S aE
=) =) 3 ~—
2 y BIOTITE QUARTZ PLAGIOCLASE GNEISS.
209 60°, J, T-VN, SR, <74 Generally fine- to coarse-grained, strong, generally
= I N I I I PO PI-I. ) f .
| >//4 weakly to strongly foliated, generally slightly weathered,
1 2] includes quartz and biotite-rich bands up to 2-inches-
210 .’y thick, rock mass is sparsely iron oxide-stained (<1%).
5\
0 1> 1/4-inch-thick band of coarse biotite crystals.
v
| 211 7
"
0 P2
| 212 50 |100* 100 T2 45
' \
1| ~
013 ——T™ 30°J, VN, Ch,S. %
L / )
[
0 »
| 214 ‘/ .
= 2
(/=
0 2
| 215 7~
e
0 '_/
| 216 ' Vi
21
0 S
| 217 | 15 | 51 | 100|100 A 60
N
0 %
218 /
r V)
/A
1 2 N
219 = 50°, FJ, N, SR, PH-. '/
3 \W} 7 <
— 40-50°,J,N, SR, |~
| 220 PI-I. %
/-
o
0 A
| 221 ay>
[/
0 [~ z _\\
| 222 52 |100| 92 y 58
)
A
0 7
| 223 PZ&
iy
0 Y
| 224 %
\
=5
0 Y
| 225 "
\ /]
0 iy
| 226 L
7
N/
0 j
| 227 53 |100| 97 7 76
o
0 A
| 228 ay
\
1 ‘;‘,’L‘} HJ, VN, Ch. \’/:\
229 E=—= ~
r F==T= 40°, 3, VN, Ch. %
0 ] |7I A
| 230 \/.\/
|/\‘
231 ° ’/:\
/ )
0 /
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_ s £ DISCONTINUITY o
=~ & Blol g2 DESCRIPTION | 3 ET FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION Fg| TESTS NOTES
ST|I=3 51S | x| | &|s8| aperture, infiling, | £ =£
B8 R S|s| f|Io roughness, shape) | S aE
=) =) 3 ~—
232 | 15 | 54 | 100|100 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. 91
=l Generally fine- to coarse-grained, strong, generally
0| \'~ 2 weakly to strongly foliated, generally slightly weathered,
| 233 2] includes quartz and biotite-rich bands up to 2-inches-
| /4 thick, rock mass is sparsely iron oxide-stained (<1%).
0 /
| 234 3/’/\
;!
o ./
| 235 P&
iy
0 [/
| 236 %
N/
0 y/
| 237 55 | 100|100 g 30
I R TURY o A~
0 T =
| 238 - B
= 30°, J, VN, S, PI. =S
1 y
)
1 /)
0 > 1 MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE oAt} oai
| 240 GNEISS. Weak to strong, gray, black, and white, _
| | fresh, white, black, and greenish gray swirled bands. UCS = 4070 psi.
0
| 241 / N
0 NN
| 242 56 | 100|100 e 41
( PL = 8889 psi.
1
| 243 — ™ 40°,3,T, SR, PI. 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
4 coarse-grained, strong, weakly to strongly foliated, gray,
0 % fresh, slightly migmatitic texture, contains quartz and
2a4 Z0 biotite-rich bands and with bands of uniformly fine-
i | /4 grained material up to 1 foot.
1 % Packer = 244.3
| 245 — 55 Conducai
‘} 50°, FJ, VN, Fe, S, % oxceeds
2 ) PI. = I'/ capacity of test.
(4
| 246 ™ 0°,3,N, 8, P %
Y
0 Y
| 247| 17 | 57 |100| 85 : / 35
g N
k] | 40-50° J, N, S, PL. j
3 [ A
/A
T 40-50°, 3-FI, N, S, P, -
3 Pl. 2
| 249 %
] 7
4 R y
| 250 %
~— |:'
3 L s
>
| 251 30°, 3, T-WN, ch, S, [
PI. 1 PL = 9355,
1 ] ,/-\ 10407 psi.
N/
| 252 58 | 100|100 . % 43
1 /f’
1 %
| 253 Z
0 I /\5_\
| 254 :’//\
B Drill water
1 % circulation
255 /ﬁr Y/ decreases.




A BS A IATE
JACOBS ASSOC S Gorge 2nd Tunnel Core Borehole Log Borehole Number
\Aspectggﬁy&taipg Project Number Sheet B - 6
A080138/JA4087 12 of 17
P &
g s ¢|o D.'DSE%%'SE'#%LY 3 £c FIELD
el = alal 22 =
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
STIEH X515 | x| X | & | &2 aperure, infiling, | S =£
B8 R S|s| f|Io roughness, shape) | 5 aE
(=) (=) 3 ~—
4 J4g-|60°, 3, T-WN, SR, 7'/ BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
1 / ) =1 coarse-grained, strong, weakly to strongly foliated, gray,
| 256 \'~ 2 fresh, slightly migmatitic texture, contains quartz and
Z biotite-rich bands and with bands of uniformly fine-
0 (/4 grained material up to 1 foot.
| 257 59 | 100|100 / 29
5
0 %
| 258 —_— Ay
1 I B RV IR >~ &
iy
| 259 | %
2N Lost drill water
0 § circulation.
| 260 %
A -
o [ T 30 HLN Ch Ry7
| 261 ;.\—
By,
60 | 100|100 ' & 63
262 N4
i 18 30°,J, Ch, S, I-PI. %
1 1
| 263 PZ&
60 FIL NS PL P2
0 Y
| 264 7 :\
¥
0 /I’/ Drill water
265 \': 4 circulation
0 / q N returns.
N\
| 266 {
1™~ rmnNsp [
| 267 61 [100| 97 Z» 97
aﬂ N
6 \
l2es| | | | | .. ay
ey s g N\
3 0-75°, 3, N, S, Pl 6
L2690 | | | | |l TS = %
>
0 &7
| 270 20
~ & Drill rod
- 2 N e s, L ,/:\ :’;z;agfnfmm
- N/
\ % circulation.
1 R 2L
| 272 62 [100| 100 /A 90
/I\’
0 (=)
| 273 o =
\ L\
0 %
| 274 ,—4
Y/
0 20 Drillers greased
275 | /\_ rods to seal
B 2N fractures; water
0 \\///\ circulation
| 276 % returns.
7
0 \ /]
1277 | 19 63 [100| 100 = 22
[/
0 /
278 %
L =
-
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- g 5|, | DisconTuTy | o
= = 3| 0 2|2 DESCRIPTION = ES FIELD
SE| gl == SO 8 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ %-E
<w |0l m| SR LL | L] roughness, shape) | 3 (&}
I s awwisp | | BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
2 R Z1_} coarse-grained, strong, weakly to strongly foliated, gray,
' J/1 fresh, slightly migmatitic texture, contains quartz and
1 | \ L . . . . X Packer = 279.3
< 2] biotite-rich bands and with bands of uniformly fine- {0 299.3 ft,
1280 10° 3, N, Ch, S, ["=~ grained material up to 1 foot. conductivity
PI. 4 exceeds "
2N . . capacity of test.
0 y Becomes mostly fine-grained (280.3 to 283.6 ft).
| 281 %
1 g
282 64 | 100|100 s 30
i Yy UCS = 7760 psi.
' \
0 /
| 283 é
/ )
0 4
| 284 \': /]
/ \
o
2 (>
1285 0-50°, 3, N, S-SR, [~
Pl N7
2 /
| 286 %
No recovery.
N/A
| 287 65 | 23 | 10 13
N/A
| 288
N/A fge\
| 289 s s
5.0 1 ALLUVIAL GRAVEL. Orange to gray, coarse sub-
N/A R - < angular gravel, mixed gneiss and dike lithology, iron
| 290 S o ¢ oxide-stained.
)§ (3 ] Maintaining drill
N/A | g2 S Ese water
2 5 cesaion e
a5 o0 _
NARME!  1o.000, Fe. e from voids.
| 202 | 90 66 | 100| 20 1z 80 15
N/A :;4” 50
D <3
| 293 / Oo.
o J O n'
N/A ™ | BOULDER. Medium-grained, BIOTITE QUARTZ
| 204 PLAGIOCLASE GNEISS, gray, very strong, slightly
weathered, weakly foliated.
0
| 295 D )
y o3
1 No recovery.
| 296
N/A
| 297 67 | 23| 23 8
N/A|
| 298
N/A
| 299
N/A Z’.,_‘; -©. | ALLUVIAL GRAVELLY SAND. Brownish gray, gravelly Water flowing
| 300 - " --.¢1 fine sand, contains coarse gravel and cobbles of mixed from boring at
= | gneiss and dike lithology of up to 4 inches, iron oxide- ~5gpm 15
NNEEd -.| stained. minutes after
301 6‘ 4§ sample (R67)
B & pulled.
N/A | 29
[~ &
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o 5 5 DISCONTINUITY | __ o
= & 3|lal| g DESCRIPTION sy ES FIELD
SE| gf x| S|l o| 2 (Angle, type, g MATERIAL DESCRIPTION = TESTS NOTES
g2l=9] x| | &lx| Q infill e =<
sSv|=Tol 8| 5 x © aperture, infilling, £ TE
<w |0l m| SIS LL roughness, shape) | 3 (&}
- 68501 6 o[ ALLUVIAL GRAVELLY SAND. Brownish gray, gravelly | 1°
N/A - -_.0 fine sand, contains coarse gravel and cobbles of mixed
203 - | gneiss and dike lithology of up to 4 inches, iron oxide-
r | stained.
N/A o
| 304 LT
’ . A
N/AN No recovery.
| 305
N/A| 7\
| 306 )
N/A
| 307 69| O 0 3
N/A
| 308
N/A
| 309
N/A (;)[] ALLUVIAL GRAVEL. Medium-grained, brown, sub-
| 310 - Y angular gravel of mixed gneiss and dike lithology up to 2
< 0.4 inches, iron oxide-stained.
N/A | =2
| 311 .
No recovery.
N/A
| 312 | 21 70136 | 0 i 10
N/A
| 313
N/A
| 314 NR
N/A[; I'| 1] ALLUVIAL SILTY SAND. Brown, fine sand.
| 315 I g
N/A EARE
| 316 I
N/A (;)[] ALLUVIAL GRAVEL. Brown, silty, sandy, sub-angular
| 317 71|70 70 D <) gravel of mixed gneiss and dike lithology up to 3 inches, | 10
L o4 iron oxide-stained.
N/AF. EE
- 318 “|-[ | ALLUVIAL SILTY SAND. Brown, fine sand.
N/A
| 319
N/A No recovery.
| 320
N/A
| 321
N/A
| 322 721 43| 20 10
N/A|: 1111 ALLUVIAL SILTY SAND. Brown, fine sand.
| 323 10
N/A 30°, HJ, N, Fe-Ch, = BOULDER. Medium-grained, BIOTITE QUARTZ
S, Pl PLAGIOCLASE GNEISS, gray, very strong, slightly
324 2 weathered, weakly foliated.
NAE T 60° s Fe. TN
| 325 ) ANDESITE. Fine-grained, strong, uniform, dark gray.




JACOBS ASSOCIATES Gorge 2nd Tunnel Core Borehole Log Borehole Number
\Aspectggﬁy&taipg Project Number Sheet B - 6
A080138/JA4087 15 of 17
- g 5|, | DisconTuTy | o
= = 3| 0 2|2 DESCRIPTION = ES FIELD
SE| g == gl1o| 2 25 (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S7 =2 %S| x| X | &|&2| aperture, infilin £ =£
o0 Tol O 35 r|l o | S| Sx| ap , 9, = =F
<w |0l m| > | S LL | L] roughness, shape) | 3 (&}
. o R
2 3‘F’,|3 J. VN, Ch, S, ANDESITE. Fine-grained, strong, uniform, dark gray.
| 326 Y
‘:‘;j’HJ, ch. RN
1 A< g 5 uncns || BOULDER Medium-grained, BIOTITE QUARTZ
| 327 73 | 96 [ 100 phL C PLAGIOCLASE GNEISS, gray, very strong, slightly 42
ey weathered, weakly foliated.
N/A \4}40-7& aw.en |
| 328 \ S, Pl .
N/A /] E
329 pd :
i L7 80°, J, Fe, S, PI. 4
N/A [
| 330 \ P
N/A A@
331 == :
=T 30° 9, T, Fe, s, P |ND ¢
N/A |~ 31 I
332 74 |100% 96 _— <217], 63
- 22 4 )
N/AL 1 fhocn = -
| 333 7
NIA f\:< 50°,J, S, Pl.
R
4 .
| 334 et ) D
N/A /] E
| 335 Mecersrd] 4
N/A -
336 < ﬂ )
i 45°,3,T, Ch, S, PL.
N/A
| 337 75 |100* 97 56
NIA 1= 20 5.7 ch s, p1 |
| 338 2y
N/A|. ?
| 339 e } =.-< -/ ANDESITE. Fine-grained, strong, uniform, dark gray.
<Z] [60° 3T, Fe, S, Pl
\
1
| 340
| 341
‘| BOULDER. Medium- to coarse-grained, BIOTITE
| 342 76| 60 | 43 ] QUARTZ PLAGIOCLASE GNEISS, gray, very strong, | 38
2 50-80°, J, N-W, S, slightly weathered, weakly foliated.
N/A PH.
| 343
N/A % No recovery.
=
= - 1™ s50°,J,Fe, S, Pl.
N/A|_ 2. 111 ALLUVIAL SILTY SAND. Brown, wet.
| 345 il 1
NALT
| 346 Bl
= <
N/AE -~
| 347 77 (100 O < -- 8
NA [
| 348 -
NALs S
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_ s £ DISCONTINUITY o
= € Blol g2 DESCRIPTION | & ET FIELD
SE| gl == SO 8 g::g (Angle, type, < MATERIAL DESCRIPTION F<| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =<
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
| 349 b T 1117 ALLUVIAL SILTY SAND. Brown, wet.
N/A 1
350 TS,
= 05| ALLUVIAL GRAVEL. Coarse sub-angular gravel of
N/A | \mixed gneiss and dike lithology, iron oxide-stained. [ Driller notes
| 351 I boulder (350.3
‘-] ALLUVIAL SILTY SAND. Wet. to 35181
N/A X
| 352 | 23 78180 | 0 ~3
N/A :
| 353
N/A |
| 354
N/A|::
355
r No recovery.
N/A [}
| 356
N/A
| 357 79 (10| O 3
N/A
| 358
N/A |
| 359
N/A [ I ALLUVIAL SILTY SAND.
| 360
AR No recovery.
| 361
N/A
| 362 80|10 O L 1
N/A
| 363
N/A
| 364 N
N/ALZ:] -1 1] ALLUVIAL SILTY SAND.
365 =
B N&,
N/A No recovery.
| 366
N/A
| 367 81|10 0 o 2
N/A[\™%
| 368
N/A
| 369
N/A 11 ALLUVIAL SILTY SAND.
| 370 -
N/A
| 371
NA|
EAP 82 |100| O 2
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- g % DISCONTINUITY | __ o
= = [a) gl DESCRIPTION = ES FIELD
SE| gl == § o 2 gﬁ (Angle, type, < MATERIAL DESCRIPTION F=2| TESTS NOTES
S3|=E8] 3|S5 | x| X | &|c8| aperure, infiling, | £ =£
<w |0l m| SR LL | L] roughness, shape) | 3 Dé
e -I"t11 ALLUVIAL SILTY SAND.
INESS 1
373 2] 1
N/A | |
| 374 1
N/AF,
| 375 10
0 o] ALLUVIAL GRAVEL. Coarse sub-angular gravel of
N/A £ P | mixed gneiss and dike lithology, iron oxide-stained. A
| 376 =
N/A C BOULDER. BIOTITE QUARTZ PLAGIOCLASE
| 377 83| 50 | 30 0 GNEISS. ~10
N/A | — <
378 NE No recovery.
N/A
L 379 " Bottom of boring at 379.3 ft. Backfilled with cement and
= \bentonite grout. ,




