
GORGE 2ND 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 
 

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) 
• 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 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 

 
Intrusions 

• Vein <1‐foot‐thick 
• Dike=>1‐foot‐thick 

 
Fractures per foot: Discludes healed joints and mechanical breaks
 

 

 
 

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

 
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 

 
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 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 
 

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 

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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No recovery.

BOULDER. BIOTITE QUARTZ PLAGIOCLASE
GNEISS, very strong, slightly weathered.

No recovery.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, moderately strong to very strong,
generally weakly to moderately foliated, gray, fresh to
slightly weathered.

Becomes medium-grained, weakly foliated to uniform
(6.8 to 26 ft).

Zone contains iron oxide staining (18 to 18.7 ft).

NOTE: See Borehole Log Summary Key for explanation of symbols and abbreviations.
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55° / -1.5°

Logged by/Approved by

Crux Subsurface   Burley 5500-3
Coring Method

542.4 ft (NAVD88)Seattle City Light, Newhalem, WA

Tunnel portal
48.67669° N, -121.24074° E
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, moderately strong to very strong,
generally weakly to moderately foliated, gray, fresh to
slightly weathered.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, moderately strong to very strong,
generally weakly to moderately foliated, gray, fresh to
slightly weathered.

Includes thin chlorite and quartz veins (possible healed
fractures; 48.4 to 49.1 ft).
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, moderately strong to very strong,
generally weakly to moderately foliated, gray, fresh to
slightly weathered.

Includes strongly foliated bands (72.5 to 90.5 ft).
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, moderately strong to very strong,
generally weakly to moderately foliated, gray, fresh to
slightly weathered.

Contains healed joints and 1/4 to 2-inch-thick quartz
veins (91.4 to 94 ft).

Healed fault shows 1/4 to 1-inch of offset.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, moderately strong to very strong,
generally weakly to moderately foliated, gray, fresh to
slightly weathered.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to coarse-grained, moderately
strong to strong, fresh, mostly pegmatitic in composition.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh to slightly weathered.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh to slightly weathered.

PEGMATITE. Medium- to very coarse-grained,
moderately strong to strong, white, fresh.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh to slightly weathered.

PEGMATITE. Medium- to very coarse-grained,
moderately strong, white, slightly weathered.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh to slightly weathered.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh to slightly weathered.

PEGMATITE. Medium- to very coarse-grained,
moderately strong, white with black, fresh, migmatitc
texture.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh to slightly weathered.
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55°, F, W, Cl-Sd,

SR, Pl.
10°, J, Qz, SR-S, Pl.

50°, J, T, SR, Pl.

5°, Qz-Ch, R, I.
SR, Pl.

5°, J/S?, VN,
SR/Slk?, Pl.

55°, J/S?, T,
Cl-Ch-Fe,
S-SR/Slk?, Pl.

80°, HJ, T, Fe-Qz,
S-SR, Pl.

0°, J, T, Fe, S-SR,
Pl.

45°, FJ, T,
Qz-Ch-Fe, SR.

0°, J, VN, SR, Pl.

100*

100

100*

100*

100*

14

15

2

1

0

1

3

>10

0

1

>10

>10

1

0

0

0

1

0

0

>10

4

7

3

0

1

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh to slightly weathered.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Moderately strong, black and white, fresh to
slightly weathered, possible fault (190.3) - no obvious
offset but joint contains 2 inches of fine to coarse sand
and gravel-sized fragments.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh to slightly weathered.
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18

20

25

37

100

90

93

40

60°, J, T, SR, I.

45°, S, T, Ch, Slk,
St.

55°, S, N, Ch-Fe,
Slk.

45°, J, VN, Fe,
S-SR.

45°, S, VN, Ch-Fe,
Slk.

35°, J/S?, N, S-SR.
35°, J/S?, MW,

S-SR.

35°, J, VN, Fe, SR.

25°, J, VN, Fe, SR,
Pl-I.

20-85°, HJ, Fe-Ch.

60°, S, VN, Ch-Fe,
Slk, Pl.

5°, J, T, SR.
10°, J, VN, SR, I.

20°, J, Fe, SR, Pl.

5-45°, J, T-Unk,
Fe-Cl-Ch-No, SR,
Pl.

30°, S, T, Ch-Cl,
Slk.

J, T, Ch-Cl, SR.

100

100*

100*

100*

16

17

1

0

0

0

1

0

0

0

1

2

2

2

0

>10

2

0

6

3

>10

>10

7

3

5

4

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh to slightly weathered.

PEGMATITE. Medium- to very coarse-grained,
moderately strong to strong, white, slightly weathered.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh to slightly weathered.

B
ox

 # (Angle, type,
aperture, infilling,

roughness, shape)

FIELD
NOTES

Fr
ac

tu
re

s/
ft

R
un

 #

%
R

ec
ov

er
y

Fr
ac

tu
re

S
ke

tc
h

DISCONTINUITY
DESCRIPTION

%
 R

Q
D

D
ril

l T
im

e
(m

in
/ru

n)

TESTSMATERIAL DESCRIPTION
D

ril
l

D
ep

th
 (f

t) DISCONTINUITY
DESCRIPTION

A
pp

ro
x

E
le

v 
(ft

)

Li
th

ol
og

y

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

Borehole Number

B-1
Gorge 2nd Tunnel Core Borehole Log

10 of 16
SheetProject Number

A080138/JA4087

49

50

51

52



68

26

19

24

54

22

82

37

47

64

100

98

PL = 4519 psi.

PL = 6832, 6340
psi.

PL = 9915,
10164, 11877
psi.

70°, S, T, Ch-Fe,
Slk.

50°, FJ, T-N, Cl, SR,
Pl-I.

60°, HS, VN, Ch,
Slk.

40°, J, VN, Fe, SR,
Pl.

20-40°, J, T-VN,
Fe-Cl, SR, Pl.

5-15°, J, T-N, Cl-Fe,
SR, Pl-I.

20°, S, VN, Fe-Cl,
Slk, Pl.

45°, S, T, Fe-Cl,
Slk, Pl.

45°, J, VN, Fe-Cl,
SR, Pl.

5-80°, J, T-VN,
N-Fe, SR, Pl-I-St.

10-80°, J, T, N-Fe,
SR-S, Pl.

35°, J, Fe, SR, I.

45°, J, VN, Cl, SR,
U.

10°, J, VN, Cl, S, Pl.

5-45°, J, T-VN,
N-Cl-Fe, SR-R,
Pl-I-St.

5°, S, VN, Cl-Fe-Ch,
Slk-SR.

10°, J/S?, VN, Cl,
S-SR-Slk?.

55°, S, VN, Ch, Slk,
Pl.

20°.

5°, J, SR, I.
10°, J, VN, S-SR,

Pl.

10°, HJ.

70°, FJ, N, Cl, SR,
U-Pl.

HJ, VN, SR, Pl.

J, VN, SR, Pl.

15°, J, VN, SR, Pl.

15°, J, Cl, SR, Pl-I.

45°, J, VN, Cl, SR,
Pl.

100*

100*

100

100

100*

100*

18

0

1

2

>10

>10

4

>10

>10

>10

>10

>10

2

6

>10

1

0

1

0

0

1

1

8

1

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh to slightly weathered.

Becomes strong (235.3 to 241.1 ft).

3.5-inch-wide intensely weathered zone containing fine
to coarse subrounded gravel-sized fragments with iron
oxide staining.

PEGMATITE. Medium- to very coarse-grained,
moderately strong to strong, white, generally slightly
weathered.

Becomes moderately weathered zone, stained with iron
oxide (240 to 241.1).

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, moderately strong, weakly to moderately
foliated, gray, fresh to slightly weathered, slightly
migmatitic texture.

PEGMATITE. Medium- to very coarse-grained,
moderately strong to strong, white, slightly weathered.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to coarse-grained, moderately
strong to strong, black and white, slightly weathered.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, weakly to moderately foliated,
gray, fresh to slightly weathered, contains <5%
hornblende (250 to 256 ft), rock mass is streaky in
appearance.
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34

26

24

26

23

52

52

85

69

87

45°, J, VN, Cl, SR,
Pl.

45°, HJ.

35-50°, J, VN-N,
Fe-Cl, SR, Pl.

J.

20°, J, T, SR, St.

20°, S, VN, Cl, Slk,
Pl.

15-60°, J, T-VN,
N-Cl-Fe, SR.

10-80°, J, T-VN, SR,
Pl-I.

10°, J.

40°, S, VN, Cl-Bi,
Slk, Pl.

0-30°, J, VN, SR,
Pl-St-I.

30-60°, J, T-VN,
Sd-Fe, SR, I-P.

55°, J, SR.

15°, J, T, Cl, SR.
HJ.

50°, J, T-VN, Fe,
SR.

75-80°, J, T-VN,
Cl-Fe
(+muscovite?), S,
Pl.

5-55°, J, T-VN, Fe,
SR, Pl-I.

50°, J, SR, Pl.

J.

75°, J, VN, N-Fe, S,
Pl.

10-75°, J, T-VN,
N-Fe, SR, Pl-I.

100

98

100*

100*

100

19

20

~0.75 gpm
flowing from
hole start of
day 8/6/09
(260.3 ft).

0

4

7

7
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>10

>10

>10
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2

6
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2

1

0

7

6

11

1

6

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, weakly to moderately foliated,
gray, fresh to slightly weathered, contains <5%
hornblende (250 to 256 ft), rock mass is streaky in
appearance.

Contains approximately 50% greenish white quartz
veins with chlorite (257.8  to 261 ft).

PEGMATITE. Medium- to very coarse-grained,
moderately strong to strong, white, moderately
weathered.

Intact but easily broken  along hairline fractures (263.8
to 265.1 ft).

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to very coarse-grained, moderately
strong to strong, black and white, slightly weathered.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, weakly to moderately foliated,
generally gray, fresh to slightly weathered.

Becomes greenish white, slightly weathered, altered
with chlorite (274.3 to 276.7).
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27

32

59

43

100

100

100

82

Packer = 285 to
305 ft,
fracture system
does not accept
water.
UCS = 5000 psi,
PL = 8471 psi,
UCS value low.

45°, J, N, Cl-Fe, R.

45-85°, J, VN,
Fe-Cl, SR, Pl.

45°, S, VN, Fe, Slk,
Pl.

40-50°, J, VN, Fe,
SR, Pl-I.

40°, S, VN, Ch, Slk,
Pl.

80°, J, N, Cl, SR,
St.

5-85°, J, VN, SR,
Pl.

80°, J, T, Cl, SR, I.

100

100*

100*

94

21

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

4

4

8

1

5

5

1

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, weakly to moderately foliated,
generally gray, fresh to slightly weathered.

4-inch-thick pegmatite vein.
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28

18

23

17

26

100

87

100

63

80

PL = 6340 psi.

UCS = 8880 psi.

PL = 13064,
11695 psi.

20°, J, T, Fe, SR,
Pl-I.

5-45°, J, VN, Fe,
SR, Pl.

45°, HJ, Qz.

5-10°, J, VN,
Cl-Sd-Fe, SR, Pl.

10°, VN, Fe, SR.

5-15°, J, N, Cl, R.

5-15°, J, VN, Fe,
SR.

55°, J, Fe, SR.
55°, J, VN, Cl, SR,

Pl.

45°, J, VN, Cl, SR,
Pl.

45-60°, J, T-W,
Sd-Cl, SR, Pl.

20-70°, J, T-MW,
Cl, SR, Pl.

30-45°, J, T-MW,
Cl, SR, Pl.

0-45°, J, VN, SR-S,
Pl-I.

0-35°, J, VN-MW,
Cl-Sd-Ch, SR-S,
Pl-I.

100*

100

100*

90

92

22

23

Sand and silt
from joint filled
up core barrel
(~317 ft).

Turbid water
flowing from
boring at ~10
gpm (320.3 ft).

2

6

>10

1

2

6

2

1

2

0

0

1

0

0

0

10

>10

6

3

2

2

1

1

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, weakly to moderately foliated,
generally gray, fresh to slightly weathered.

PEGMATITE. Medium- to very coarse-grained,
moderately strong, white, highly iron oxide stained dike,
contains ~1.5-inch hard green mineral at 306.7 ft.

Contains many healed fractures (307.3 to 309.8 ft).

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, weakly to moderately foliated,
gray, fresh to slightly weathered.

Contains <5% hornblende (311 to 314 ft).

Possible void or wide fracture zone (318 to 318.6 ft).

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, weakly to moderately foliated,
generally gray, fresh to slightly weathered.
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15

24

34

36

37

34

77

83

90

100

100

100

50°, HJ, Ch.

5°, J, VN, SR-S, Pl.

5-75°, J, T, Fe-Py,
SR, Pl-I.

5-55°, J, T-VN, SR,
Pl.

75°, HJ, Qz-Ch.

100

100

100*

100*

100*

100*

24

25

Turbid water
flowing at 20
gpm; driller
notes high
head (80 psi)
(325.3 ft).
Tube filled with
sand and clay
from fracture
zone above.
Water flowing
at ~15+ gpm
(326.5 ft).

Water flowing
from boring at
55 gpm
(331.5).

Clean water
flowing from
boring at 50 to
60 gpm
(335.8).

1

1

0

0

0

3

2

2

0

1

0

0

0

0

1

0

0

0

0

0

1

0

0

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, weakly to moderately foliated,
generally gray, fresh to slightly weathered.

Dark greenish gray, quartz rich, altered, with chlorite
(330.5 to 334.8). Contains pyrite (<1%).
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35

35

85

100

45°, HJ, Qz-Bi-Ch.

60°, J, VN, Cl-Sd,
SR, Pl.

55-75°, HJ,
Qz-Fe-Ch-Py.

35-90°, J, VN-N, Cl,
Sd, Fe, SR-S,
Pl-S.

40-50°, FJ, N-MW,
Sd-Bi-No, SR, Pl.

70-75°, HJ, Qz-Ch.

100*

100*

26

Water flow
from boring
~30 to 50 gpm
until grouted
9/17/09.

0

3
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2

7

0

4

1

1

0

0

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, weakly to moderately foliated,
generally gray, fresh to slightly weathered.

Contains iron oxide staining and trace pyrite (350.3 to
360.8 ft).

Strongly foliated (356 to 357).

Bottom of boring at 360.8 ft. Backfilled with cement and
bentonite grout.
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12

18

3

25

20

32

0

72

66

81

55

93

NOTE: Refer to
laboratory and
packer test
results for
details.

J-FJ, VN-MW,
Cl-Fe-No, SR, Pl-I.

5-35°, J-FJ, T-VN-N,
Cl-Fe-No, SR, Pl-I.

45°, J, VN-?, Cl-No,
SR, I.

J-FJ, T, Fe, SR, Pl.

0-65°, J-FJ, T-N,
Cl-Fe, SR, Pl-I.

0-15°, J, T-VN,
Cl-Fe-No, SR, Pl.

60°, S, T, Cl-Fe, Pl.

100*

100*

66

100*

100

100

1

Lost drill water
circulation.

11

0

1

1

2

7

4

0

1

6

0

1

10

5

7

5

3

2

1

0

5

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Moderately strong to strong, generally
strongly foliated to strongly folded, black and gray,
slightly weathered to fresh, moderately iron oxide
stained, highly iron oxide stained on joint surfaces (0 to
17.1 ft).

Highly iron oxide stained (1.7 to 3.2  ft) around 3-inch-
thick PEGMATITE zone at ~2.5 ft.

Contains ~5% pink garnet (<1/2-inch) within dark
greenish gray, fine-grained matrix (2.9 to 3.5 ft).

3/4-inch-thick intensely fractured zone with bright
orange iron oxide staining (15.9 ft).

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh.

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

AAE/SM/SB / DHM

Elevation

3.8 in/ 2.4 in
Azimuth/Inclination

Coordinates

Prepared for
Drilling dates

Hole Diam/Core Diam
34° / -60°

Logged by/Approved by

Crux Subsurface   Burley 5500-1
Coring Method

1228.0 ft (NAVD88)Seattle City Light, Newhalem, WA

Above surge tank
48.679582° N, -121.23478° E

8/17/2009 to 9/12/2009Driller / Equipment
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21

16

25

23

18

24

24

68

100

95

100

96

96

100

PL = 5261 psi.

5-25°, FJ, VN-N,
Cl-Fe-No, SR, Pl.

10°, S, Py, Slk, Pl.

15°, FJ, VN-N,
Cl-Fe-No, SR, Pl.

15°, J, VN, SR, Pl.

5-25°, FJ-HJ-J, T,
Cl-No, SR-R, I.

0°, FJ/S?, VN, Bi,
Slk?, Pl.

5°, FJ, VN, Cl-Py,
SR, C-Pl.

40°, FJ, VN, Cl-Py,
SR, C-Pl.

100

100

100*

100*

98

100

100

2

3

Drill water
circulation
returns.

6

3

1

0

0

0

0

0

2

0

0

0

3

0

4

1

1

0

0

1

0

0

0

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong,
gray and white, fresh, strongly foliated at 0° (~21.1 to 24
ft).

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh.

Contains pyrite (<1%) (32.3 ft).

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to strongly foliated, gray and white,
fresh.

Trace weathered pyrite exposed in joint (<1%) (37.8 ft).

~1% pink garnet in 1-inch-thick biotite rich zone (39.7
ft).
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1204
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37

12

16

15

26

28

16

94

100

100

100

99

93

85

50°, FJ, T, Cl, SR,
I-Pl.

10°, J, VN, SR, U.

15-30°, FJ, VN,
Cl-No, SR, Pl-St.

0-15°, J/S, VN,
Ch-No, SR/Slk, Pl.

30-40°, FJ/S, T-VN,
No-Py, Slk, Pl.

100

100

100

100

99

100*

100

4

5

1

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

5

2

0

3

3

>10

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to strongly foliated, gray and white,
fresh.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh, contains <1% garnet
(<1/8-inch).

PEGMATITE. Coarse-grained, moderately strong to
strong, white, fresh.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh.

<1% dark brownish red garnet (<1/2-inch) (50.4 to 51.2
ft).

PEGMATITE. Coarse-grained, moderately strong to
strong, white, fresh.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to strongly foliated, dark gray, gray,
and white, fresh, includes sparse, small, brownish red
garnet.

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to fine-grained, strong to very strong,
weakly to moderately foliated, generally dark gray, fresh,
streaky appearance.

Healed shear partially reactivated (63.7 ft).

Becomes fine-grained.
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20

19

32

20

28

58

88

96

100

5-45°, J/S?, T,
Cl-No, SR/Slk?,
Pl-I.

S, T, Cl-Ch-Sd-Si,
Slk, Pl-I.

5-90°, J, T,
Cl-Ch-Sd-Si, SR,
Pl-I.

5-75°, J, T,
Sd-Si-Py, SR, Pl-I.

40°, FJ, SR, I.

FJ-J, SR, I.

98

100*

100

98

100*

6

7

>10

>10

9

5

10

6

2

2

6

0

1

3

0

1

0

0

3

0

0

0

0

0

0

Joint infilled with light greenish gray clay with
micaceous structure preserved (67.4 ft).

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to fine-grained, strong to very strong,
weakly to moderately foliated, generally dark gray, fresh,
streaky appearance.

Intensely fractured zone (68.6 to 68.9 ft).

Partially migmatitic structure (69.9 to 73.8 ft).

Multiple small slivers within fracture zones (70.1 to 70.3
ft).

Dark brownish gray (71.1 to 81.6 ft).

Moderately foliated (73.8 to 81.5 ft).

PEGMATITE. Coarse-grained, moderately strong to
strong, white, fresh.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Fine-grained, moderately strong to strong,
weakly to moderately foliated, dark gray, fresh, biotite-
rich.

Contains <5% garnet in zones (87.3 to 94.7 ft).
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25

45

23

22

30

98

100

97

98

100

PL = 9065 psi.

PL = 11075,
7824 psi.

0°, j, T, SR, I.

5-10°, J-FJ, T-N,
Py-Sd-Si, SR, I.

5-50°, J-FJ, T,
Py-No, SR, I.

5-50°, J-FJ/S?, T,
Py-No, Slk?, I.

45°, FJ/S?, T,
SR-Slk?, I.

45°, FJ/S?, T,
SR-Slk?, I.

HJ, H, Ca-Ch-Qz,
Pl.

HJ, H, Ca-Ch-Qz,
Pl.

98

100*

97

100*

100

8

0

0

0

0

1

0

0

1

1

0

0

1

1

1

1

0

4

0

0

1

0

0

0

1

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Fine-grained, moderately strong to strong,
weakly to moderately foliated, dark gray, fresh, biotite-
rich.

PEGMATITE. Coarse-grained, moderately strong to
strong, white, fresh.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to moderately foliated, dark gray, fresh,
biotite-rich with quartz-rich zones.

PEGMATITE. Coarse-grained, moderately strong,
white, fresh.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-
grained, strong to very strong, strongly foliated, dark
gray, fresh, partially migmatitc texture.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to moderately foliated, black and white,
fresh.

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine-grained, strong, weakly to moderately
foliated, generally dark gray, generally fresh.

Becomes medium- to fine-grained, gray, contains ~1%
garnet.

Rock mass altered to chlorite within ~1 inch around
healed joint (111.6 ft).
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33

32

11

19

18

98

100

100

60

100
UCS = 8740 psi.

5°, HJ-J, T, Red Cu
sulfide?, SR, Pl.

50-90°, HJ-J, T,
Ca-Sd-Si, SR, I.

35°, FJ/F?, W,
Ca-Cl, SR, Pl.

5°, J, N-VN, Py, SR,
Pl.

0-10°, J, T, SR, I.

10°, FJ, T, SR, I.

98

100*

100

93

100*

9

10

0

1

0

0

0

0

0

1

1

2

0

>10

>10

>10

>10

0

0

0

0

1

0

1

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine-grained, strong, weakly to moderately
foliated, generally dark gray, generally fresh.

Becomes greenish gray, chlorite-rich, contains ~1%
garnet.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to moderately foliated, gray to black
and white, fresh, contains up to 1% dark pink to reddish
brown garnet in zones, contains greenish chlorite-rich
layers.

Bright red coppery pyrite coating on joint (116.1 ft).

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to fine-grained, strong to very strong,
weakly to moderately foliated, generally gray, fresh.

Intensely fractured zone (126.9 to 127.4 ft), contains
~100 fine to coarse gravel-sized fragments.

Becomes fine-grained, dark gray, contains quartz-rich
veins.

No recovery.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-
grained, strong to very strong, weakly to strongly foliated,
dark gray, fresh.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, strong, weakly to
moderately foliated, black and white, fresh.

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine-grained, strong to very strong, generally
weakly to strongly foliated, generally dark gray, fresh,
partially migmatitic texture; contains quartz-rich bands.
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21

19

20

18

20

100

100

98

79

100

UCS = 16610
psi, PL = 7284
psi.

PL = 6785 (low
value), 7979 psi.

0°, HJ-J, T, Cl, SR,
I.

30°, FJ, T, SR, I.

20°, FJ, T, Py-Sd,
SR, I.

10-35°, FJ, N-VN,
SR, Pl.

45°, HJ-J,
Cl-Fe-Py-Sd, SR,
Pl.

45-55°, J, VN,
Ca-Cl-Fe, S, Pl.

10-20°, J, MW,
Gr-Sd, SR, Pl-I.

15°, FJ, VN, SR, Pl.

45°, HJ, Ch-Qz, Pl.

100*

100*

100

96

100*

11

0

1

0

0

1

0

1

0

0

1

2

10

0

0

1

7

0

0

0

0

0

0

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine-grained, strong to very strong, generally
weakly to strongly foliated, generally dark gray, fresh,
partially migmatitic texture; contains quartz-rich bands.

Contains ~5% garnet (141.3 to 142.1 ft).

Generally contains ~1% garnet, contains up to 5%
garnet locally (147.8 to 180.3 ft).

Trace pyrite exposed in joints (149.6 to 150 ft).

Moderately foliated (150 to 165.4 ft).

Black and bright orange iron oxide streaks, and orange
iron oxide clay in and near joints (153 to 153.9 ft). Joints
are also coated with calcite.

Chlorite-rich zones (160.7 to 165.4 ft).
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19

27

14

20

23

23

98

65

100

97

96

96

UCS = 9830 psi,
PL = 8040 psi.

10°, FJ-J, VN-MW,
Ch-Cl-No, SR, I-St.

10-60°, FJ-HJ-J,
VN-MW,
Ch-Cl-No, SR, I-St.

7°, J, MW,
Cl-Py-No, ST, Pl-I.

30°, J, MW, Fe, SR,
St.

45-90°, J, T, Ch-Fe,
ST, Pl-U.

15°, J, MW, Sd, SR,
I.

55-90°, FJ, T, SR,
C-I.

5-55°, J, T-VN,
Cl-Fe-Py, SR,
Pl-St-U.

5°, J, T-VN,
Cl-Fe-Py, SR,
Pl-St-U.

5°, J, T-VN,
Cl-Fe-Py, SR,
Pl-St-U.

15-45°, J, VN-MW?,
Fe-Py-Si, SR, U-I.

100

81

100*

12

100

98

12

13

0

2

0

2
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3

1

0

0
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2

1

5
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2
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8

0

0

0

~1-inch-diameter mass of pinkish garnets (161.1 ft).

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine-grained, strong to very strong, generally
weakly to strongly foliated, generally dark gray, fresh,
partially migmatitic texture; contains quartz-rich bands.

Includes 1/8- to 3-inch-thick bands of up to 50% garnet
(162.2 to 164.4 ft).

Becomes medium- to fine-grained, weakly to moderately
foliated, light gray, quartz-rich.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to moderately foliated, light gray, fresh,
quartz-rich, <1% garnet.

Chlorite-rich (173.7 to 174.5 ft).

Thick orange iron oxide past coating joint (174.3 ft).

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-
grained, strong to very strong, weakly to strongly foliated,
dark gray, fresh, contains ~1 to 2% garnet.

Partially migmatitic texture (180.3 to 181.2 ft), contains
quartz-rich veins and ~2 to 5% purplish pink garnet.
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26

23

20

27

100

35

56

100

0-60°, J, T-MW, Fe,
SR, Pl-C-U-I.

30-50°, J, VN,
Fe-No, SR, Pl.

5-55°, J, N-VN,
Fe-No, SR, Pl.

0-30°, F, VN,
Cl-Fe-Gr-Sd, SR,
Pl.

0°, FJ, N, SR, U-I.

5-20°, J, VN-MW?,
Fe-No, SR, Pl-U-I.

100

100

100*

100

14

0

0

0

0

0

0

2

10

>10

>10

4

10

>10

8

4

0

0

0

1

0
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1

>10

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-
grained, strong to very strong, weakly to strongly foliated,
dark gray, fresh, contains ~1 to 2% garnet.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to moderately foliated, white, gray, and
black, fresh.

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to fine-grained, strong to very strong,
generally weakly to moderately foliated, generally gray,
fresh.

Becomes fine-grained, weakly to strongly foliated, dark
gray, contains up to 5% garnet.

Highly oxidized,  moderately to highly weathered, and
weak to very weak around fault (198.7 to 199.3 ft).

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to moderately foliated, white, gray, and
black, fresh, generally contains ~1 to 5% garnet.

Foliated at 0°.

Moderately weathered around fracture zone (207.4 to
207.6 ft).
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UCS = 9830 psi,
PL = 8485, 8235
psi.

5-20°, HJ,
VN-MW?, Ch, SR,
Pl-U-I.

2-20°, J, VN-MW?,
Cl-Fe-Sd, SR,
Pl-U-I.

0-60°, S, T-VN,
Ch-Cl-Fe, Slk,
Pl-I-U.

0-60°, J, T-VN,
Ch-Cl-Fe, SR,
Pl-I-U.

15-75°, J, VN-MW,
Cl-Fe, S-SR, C-U.

20°, J, VN-MW,
Cl-Fe, S-SR, C-U.

20°, J, VN-MW,
Cl-Fe, S-SR, C-U.

5-60°, J, VN, Fe-No,
SR, Pl-I.

5-60°, J, VN, Fe-No,
SR, Pl-I.

10-55°, J, VN, SR,
Pl-I.

10-55°, J, VN, SR,
Pl-I.
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Fracture zone is slightly weathered and contains
rounded, washed, angular gravel-sized clasts  (208 to
208.4 ft).

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to moderately foliated, white, gray, and
black, fresh, generally contains ~1 to 5% garnet.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-
grained, strong, weakly to strongly foliated, dark gray,
fresh, partially migmatitic texture, contains up to 10%
garnet.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to moderately foliated, white, gray, and
black, fresh, generally tightly banded and folded, with
few quartz or biotite-rich layers up to 6-inches-thick,
contains ~1% garnet, with up to 5% garnet in biotite-rich,
fine-grained zones.

Rock mass is chlorite-rich (224.8 to 225.7 ft).
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UCS = 7910 psi,
PL = 4458 psi.

45°, J, VN, SR, Pl.

5°, FJ-J, T, SR, Pl-I.

30°, FJ-J, T, SR,
Pl-I.

30°, FJ, T, Py, SR, I.
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0
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MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to moderately foliated, white, gray, and
black, fresh, generally tightly banded and folded, with
few quartz or biotite-rich layers up to 6-inches-thick,
contains ~1% garnet, with up to 5% garnet in biotite-rich,
fine-grained zones.

Rock mass is pinkish gray and contains ~15% garnet
(234.3 to 235.2 ft).

Foliated at 5 to 30° (247 to 256 ft).
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5-90°, J, VN-W,
Cl-Fe-Py, S-SR,
Pl-I.

15-90°, J, T, Py, SR,
Pl-I.

15-35°, FJ, T, SR,
Pl-I.

HJ, T, Ca.

0°, J, T, SR, Pl.

100*
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100*

100*
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MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to moderately foliated, white, gray, and
black, fresh, generally tightly banded and folded, with
few quartz or biotite-rich layers up to 6-inches-thick,
contains ~1% garnet, with up to 5% garnet in biotite-rich,
fine-grained zones.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-
grained, strong to very strong, weakly to strongly foliated,
dark gray, fresh, partially migmatitic texture.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to moderately foliated, white, gray, and
black, fresh, generally tightly banded and folded.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, weakly to moderately foliated,
gray, fresh, partially migmatitic texture, contains quartz-
rich bands up to 1-inch-thick, contains up to 1% garnet.
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23

26

93

100

100

100

100

100

PL = 9416, 7817
psi.

Packer = 285 to
305 ft,
localized closed
system.

0-5°, J, T, SR, I.

60°, J, Bi-Ch, S, Pl.

93

100*

100*

100*

100

100

20

21

Water depth
ATD start of
day 9/9/09
(borehole depth
661.9 ft bgs).
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, weakly to moderately foliated,
gray, fresh, partially migmatitic texture, contains quartz-
rich bands up to 1-inch-thick, contains up to 1% garnet.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to moderately foliated, white, gray, and
black, fresh, strongly foliated at ~45°.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh, partially migmatitic
texture, contains biotite-rich and quartz-rich bands up to
1/2-inch-thick.
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70°, HJ, Ca, Pl.

0-15°, J, N, ST, I-Pl.

100

100

100*

100

100*

22

23

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray, fresh, partially migmatitic
texture, contains biotite-rich and quartz-rich bands up to
1/2-inch-thick.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, strong, weakly to
moderately foliated, white, gray, and black, fresh, weak
migmatitic texture, no garnet apparent.
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PL = 9442 psi,
PL test in quartz
vein.

PL = 11000,
11891 psi.

PL = 7217, 9955
psi.

60°, HS-J, H-T, Ca,
Slk, Pl.

5-90°, J, VN, SR,
Pl-I.

40-90°, HJ, H, Qz,
Pl-I.

80°, HJ, H, Ch-Qz,
Pl-I.

40°, S-F, VN, Ca,
Slk, Pl.

100*
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100*
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MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, strong, weakly to
moderately foliated, white, gray, and black, fresh, weak
migmatitic texture, no garnet apparent.

Medium- to fine-grained, white, fresh, granular, quartz-
rich felsic vein (329.5 to 330.4 ft), contains no biotite
and ~1% chlorite.
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100

100
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100*

100*

100*

100*

100

25

26

Water depth
ATD start of
day 9/8/09
(borehole depth
631 ft bgs).
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MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, strong, weakly to
moderately foliated, white, gray, and black, fresh, weak
migmatitic texture, no garnet apparent.

~1% garnet, mostly in biotite-rich bands (363.2 to 365.3
ft).

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, ranges from weakly to strongly
foliated, gray, fresh to slightly weathered, includes
quartz-rich and biotite-rich bands up to 1-inch-thick.

Weakly to moderately foliated.
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100

100

87

100

93

20°, FJ, T, SR, Pl.

0°, FJ, N-MW,
SR-S, C-Pl.

0°, FJ, Sd-Si, SR,
Pl.

0-90°, J, T, SR, I.

70°, HJ, H, Ca-Ch,
Pl.
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100

93

100*
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, ranges from weakly to strongly
foliated, gray, fresh to slightly weathered, includes
quartz-rich and biotite-rich bands up to 1-inch-thick.

<1% purplish pink garnet (<1/16-inch) (373.9 to 374.9
ft).

Becomes moderately to strongly foliated, slightly
migmatitic texture (376 to 394.5 ft).

Partially migmatitic texture (376.1 to 394.5 ft).

Moderately to weakly foliated.
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PL = 7689, 7149
psi.

0°, J, VN, Sd, SR, I.

0-20°, S-F, VN-N,
Bi, SR-S-Slk, U.

100*

100*

100*

100*

28

29

Water depth
ATD start of
day 9/12/09
(borehole depth
791.9 ft bgs).

Water depth
ATD start of
day 9/10/09
(borehole depth
696.9 ft bgs).
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, ranges from weakly to strongly
foliated, gray, fresh to slightly weathered, includes
quartz-rich and biotite-rich bands up to 1-inch-thick.

Abrupt change in foliation angle at joint.
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UCS = 11750
psi, PL = 7567
psi.

40°, HF, N, Qz, Pl-I.

55°, HJ, N, Ch-Qz,
Pl.

60°, HJ, H, Ch-Qz,
SR, Pl.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, ranges from weakly to strongly
foliated, gray, fresh to slightly weathered, includes
quartz-rich and biotite-rich bands up to 1-inch-thick.

Weakly to strongly foliated, partially migmatitic texture
(428 to 469.5 ft).
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, ranges from weakly to strongly
foliated, gray, fresh to slightly weathered, includes
quartz-rich and biotite-rich bands up to 1-inch-thick.

B
ox

 # (Angle, type,
aperture, infilling,

roughness, shape)

FIELD
NOTES

Fr
ac

tu
re

s/
ft

R
un

 #

%
R

ec
ov

er
y

Fr
ac

tu
re

S
ke

tc
h

DISCONTINUITY
DESCRIPTION

%
 R

Q
D

D
ril

l T
im

e
(m

in
/ru

n)

TESTSMATERIAL DESCRIPTION
D

ril
l

D
ep

th
 (f

t) DISCONTINUITY
DESCRIPTION

A
pp

ro
x

E
le

v 
(ft

)

Li
th

ol
og

y

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

844

843

842

841

840

839

838

837

836

835

834

833

832

831

830

829

828

827

826

825

Borehole Number

B-2
Gorge 2nd Tunnel Core Borehole Log

20 of 35
SheetProject Number

A080138/JA4087

102

103

104

105

106



45

11

27

34

28

100

100

94

100

100

25°, HS-HJ, N-H, Bi,
Pl.

100*

100*

100*

100

100

33

34

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, ranges from weakly to strongly
foliated, gray, fresh to slightly weathered, includes
quartz-rich and biotite-rich bands up to 1-inch-thick.

Weakly to moderately foliated.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, strong, weakly to
moderately foliated, gray, fresh.
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MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, strong, weakly to
moderately foliated, gray, fresh.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, weakly to moderately foliated,
gray, fresh to slightly weathered.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong, weakly to moderately foliated,
gray, fresh to slightly weathered.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, moderately to strongly foliated, gray, fresh to
slightly weathered.

<1% purplish pink garnet (<1/16-inch)  in some zones,
mostly in fine-grained, biotite-rich layers (~532 to 538
ft).
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MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, moderately to strongly foliated, gray, fresh to
slightly weathered.

Foliated at 0 to 35° (~550 to 619 ft).

Contains 0 to 2% garnet (553.3 to 596.5 ft).

Quartz-rich zone contains 5 to 15% garnet, including 1-
inch-diameter cluster (553.7 to 554.2 ft).

Slightly to moderately weathered and strong to very
weak around fracture (556.2 to 556.9 ft).
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MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, moderately to strongly foliated, gray, fresh to
slightly weathered.

Contains elongated pyrite, ~1/8-inch by 1-inch, within
quartz-rich band (564.3 to 564.5 ft).

Mostly dark gray, fine-grained, and biotite-rich (566 to
596.5 ft).

Contains ~7 to 10% garnet (<1/16-inch) within dark
gray, fine-grained, biotite-rich layers (567.6 to 570.9 ft).

Contains 1 to 7% garnet (571.9 to 573.5 ft).
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UCS value low.
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0-25°, J, VN-MW,
Ch, SR, Pl.
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Ch-Cl, SR, I.
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S-SR, Pl.
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Ch-Sd, Slk, Pl.

100

93

100*

91

98

41

42

5

0

0

1

2

1

0

0

>10

3

0

0

2

0

0

0

0

0

0

0

0

0

0

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, moderately to strongly foliated, gray, fresh to
slightly weathered.

Contains ~5% garnet (up to 3/16-inch) overall and up to
30% garnet locally, ~1% pyrite, and ~10% chlorite
(587.7 to 588.1 ft).

Contains trace elongate sulfide nodules up to 3/4-inch-
long and 1/8-inch-wide (589.2 to 592.6 ft).

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to fine-grained, moderately strong to
very strong to strong, generally weakly to moderately
foliated, generally gray to dark gray, generally fresh to
slightly weathered, partially migmatitic texture, contains
quartz-rich veins, generally contains <1% garnet (up to
1/8-inch) (596.5 to 722.2 ft).
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to fine-grained, moderately strong to
very strong to strong, generally weakly to moderately
foliated, generally gray to dark gray, generally fresh to
slightly weathered, partially migmatitic texture, contains
quartz-rich veins, generally contains <1% garnet (up to
1/8-inch) (596.5 to 722.2 ft).

No garnet (626 to 666).

Foliated at 80°.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to fine-grained, moderately strong to
very strong to strong, generally weakly to moderately
foliated, generally gray to dark gray, generally fresh to
slightly weathered, partially migmatitic texture, contains
quartz-rich veins, generally contains <1% garnet (up to
1/8-inch) (596.5 to 722.2 ft).

Foliated at 0°.
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UCS value low.
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Pl.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to fine-grained, moderately strong to
very strong to strong, generally weakly to moderately
foliated, generally gray to dark gray, generally fresh to
slightly weathered, partially migmatitic texture, contains
quartz-rich veins, generally contains <1% garnet (up to
1/8-inch) (596.5 to 722.2 ft).

Becomes fine-grained, strongly foliated, dark gray,
fresh, rock mass contains hornblende (~661 to 667 ft).

Foliated at 40°.

Foliated at 50°.

Becomes medium- to fine-grained, weakly to moderately
foliated, gray to dark gray, fresh to slightly weathered,
partially migmatitic texture, contains quartz-rich veins,
generally contains <1% garnet.

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

Foliated at 30°.
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30°, FJ, VN, SR, Pl.

98

100

98

100

100

48

Driller indicates
drill water
return is about
75% (off and on
throughout
day).

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

1

0

0

0

0

0

Contains ~30% garnet (675.9 to 676.3 ft).

Contains ~15% garnet (676.3 to 682 ft).

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to fine-grained, moderately strong to
very strong to strong, generally weakly to moderately
foliated, generally gray to dark gray, generally fresh to
slightly weathered, partially migmatitic texture, contains
quartz-rich veins, generally contains <1% garnet (up to
1/8-inch) (596.5 to 722.2 ft).

Contains <1% garnet (682 to 690 ft).

Contains ~10% garnet (690 to 690.3 ft).

Contains <1% garnet (690.3 to 694 ft).

No garnet (694 ft to BOB at 800 ft).
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Packer = 701 to
800 ft,
conductivity
exceeds
capacity of test.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to fine-grained, moderately strong to
very strong to strong, generally weakly to moderately
foliated, generally gray to dark gray, generally fresh to
slightly weathered, partially migmatitic texture, contains
quartz-rich veins, generally contains <1% garnet (up to
1/8-inch) (596.5 to 722.2 ft).

Foliated at 20°.
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PL = 13354 psi.

0-20°, J, VN-MW,
Si, SR, Pl-I.

0-30°, J, VN-W, Si,
SR, C-I-Pl.

0-30°, J, VN, SR, I.

20-70°, HJ, N, S, Pl.

0°, J, N, S, Pl.

20-70°, HJ, N, S, Pl.

10°, J, VN, SR, Pl.

40°, J, VN, Ch, S,
Pl.

0-30°, J, N, S, Pl.

0-30°, J, N, SR, Pl-I.

60°, J, N, Py-Fe, S,

100*
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100*

100*
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Lost drill water
circulation.

~50% drill
water
circulation
returns.
Lost drill water
circulation.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to fine-grained, moderately strong to
very strong to strong, generally weakly to moderately
foliated, generally gray to dark gray, generally fresh to
slightly weathered, partially migmatitic texture, contains
quartz-rich veins, generally contains <1% garnet (up to
1/8-inch) (596.5 to 722.2 ft).

Becomes fine-grained, strong to very strong, weakly
foliated, dark, slightly purplish gray, fresh, contains many
healed fractures infilled with chlorite, rock mass possibly
silicified.

Becomes medium- to fine-grained, weakly to moderately
foliated, gray to dark gray, fresh to slightly weathered,
sharp lithology change (743 ft), contains sparse quartz-
rich and biotite-rich bands (743 to 778.5 ft).
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0-20°, J, N, SR, Pl-I.

30°, J, VN, SR, Pl.

0-30°, J, MW,
Si-Fe, SR, I.

50°, FJ, N, Si, S, Pl.

30°, MW, SR, I.

30°, J, T, SR, Pl.

30°, J, N-MW, SR, I.

30°, J, N, Fe, S-SR,
Pl-I.

0-60°, J, T-N,
No-Fe, S-SR, Pl-I.

0°, J, N-W, S, Pl.
0-70°, J, MW-W,

No-Fe, S-SR, Pl-I.

0°, J, VN, Si, SR,
Pl-I.

0°, J, MW, Py, S,
Pl.

0-30°, J-FJ, VN-N,
SR, Pl-I.
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Drill water
circulation
returns.
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circulation.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to fine-grained, moderately strong to
very strong to strong, generally weakly to moderately
foliated, generally gray to dark gray, generally fresh to
slightly weathered, partially migmatitic texture, contains
quartz-rich veins, generally contains <1% garnet (up to
1/8-inch) (596.5 to 722.2 ft).

Foliated at 50°.

Foliated at 30°.
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UCS = 6900 psi.

40°, HJ, MW, Qz.
40°, S, VN, Py-Ch,

Slk, Pl.

0°, J, N, S-SR, Pl.

20°, J, T-VN, Ch, S,
Pl-I.

40°, J, VN, S-SR,
Pl-I.

10°, J, VN, SR, I.

0°, J, VN, SR, Pl.

100

100

100*

100

54

0

0

0

0

0

1

0

0

1

1

0

4

>10

5

5

5

1

0

2

0

1

0

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to fine-grained, moderately strong to
very strong to strong, generally weakly to moderately
foliated, generally gray to dark gray, generally fresh to
slightly weathered, partially migmatitic texture, contains
quartz-rich veins, generally contains <1% garnet (up to
1/8-inch) (596.5 to 722.2 ft).

Partially migmatitic texture (773.5 to 778.5 ft).

ANDESITE. Fine-grained, weak to very strong, dark
gray, fresh.
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PL = 5989,
17394, 2361,
10373 psi.

15°, J, VN, S, Pl.

20°, J, VN, S-SR,
Pl-St.

30°, J, VN,
Ca-Py-Ch, S-SR,
Pl.

60°, J, VN, Ch, S,
U.

10°, J, R, I.
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ANDESITE. Fine-grained, weak to very strong, dark
gray, fresh.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to fine-grained, strong to very strong, weakly to
moderately foliated, gray to dark gray, fresh to slightly
weathered.

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

B
ox

 # (Angle, type,
aperture, infilling,

roughness, shape)

FIELD
NOTES

Fr
ac

tu
re

s/
ft

R
un

 #

%
R

ec
ov

er
y

Fr
ac

tu
re

S
ke

tc
h

DISCONTINUITY
DESCRIPTION

%
 R

Q
D

D
ril

l T
im

e
(m

in
/ru

n)

TESTSMATERIAL DESCRIPTION
D

ril
l

D
ep

th
 (f

t) DISCONTINUITY
DESCRIPTION

A
pp

ro
x

E
le

v 
(ft

)

Li
th

ol
og

y

794

795

796

797

798

799

800

540

539

538

537

536

Borehole Number

B-2
Gorge 2nd Tunnel Core Borehole Log

35 of 35
SheetProject Number

A080138/JA4087

173

174



10

20

20

35

10

36

92

100

100

100

100

100

NOTE: Refer to
laboratory and
packer test
results for
details.
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Ch.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to medium-grained, moderately strong,
generally weakly to moderately foliated, ranges from
dark gray to gray, fresh, partially migmatitic texture,
contains healed joints.

Fine-grained, dark gray, contains ~7% garnet (up to
1/8-inch, from 0 to 8 ft).

Contains ~3% garnet (up to 1/3-inch) (8 to 16 ft).

Becomes medium-grained, gray, contains many healed
joints and ~1% garnet (16 to 17.9 ft).

No garnet (17.9 to 24 ft).

Rock mass altered to greenish white (19.1 to 20.1 ft).

NOTE: See Borehole Log Summary Key for explanation of symbols and abbreviations.
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Crux Subsurface   Burley 5500-3
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PL = 13422,
12140 psi.

0°, J, VN, R, Pl.

50-70°, HJ, Ch.

30-50°, HJ, Ch.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to medium-grained, moderately strong,
generally weakly to moderately foliated, ranges from
dark gray to gray, fresh, partially migmatitic texture,
contains healed joints.

Contains ~5% garnet (up to 1/8-inch) (23 to 28 ft).

Contains 0 to 1% garnet (up to 1/8-inch) (23 to 33 ft).

Becomes fine-grained, dark gray, contains healed joints,
no garnet.

Becomes medium- to fine-grained, gray.

Becomes fine-grained, dark gray.

Becomes medium- to fine-grained, gray, contains many
healed joints and up to 1% garnet (up to 1/4-inch) (38.2
to 63 ft).
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to medium-grained, moderately strong,
generally weakly to moderately foliated, ranges from
dark gray to gray, fresh, partially migmatitic texture,
contains healed joints.

Partially migmatitic texture (49 to 67 ft).

No garnet (63 to 93 ft).

Non-migmatitic texture, contains sparse quartz and
biotite-rich bands (67 to 137.9 ft).
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to medium-grained, moderately strong,
generally weakly to moderately foliated, ranges from
dark gray to gray, fresh, partially migmatitic texture,
contains healed joints.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to medium-grained, moderately strong,
generally weakly to moderately foliated, ranges from
dark gray to gray, fresh, partially migmatitic texture,
contains healed joints.

Contains <1% garnet (up to 1/8-inch) (93 to 127.3 ft).
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to medium-grained, moderately strong,
generally weakly to moderately foliated, ranges from
dark gray to gray, fresh, partially migmatitic texture,
contains healed joints.

Foliated at 20°.

Becomes fine-grained, moderately foliated, dark gray,
no garnet.

Becomes medium-grained, weakly to moderately
foliated, gray, garnet (up to 10%) only in sparse, thin
(~1-inch-thick) biotite-rich bands.

Foliated at 10°.
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MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to strongly foliated, generally very dark
gray, fresh, biotite-rich (~70%) (137.9 to 150 ft), no
garnet.

Up to 7% garnet (up to 1/8-inch) in biotite-rich layers.

Variable foliation, predominantly 20°.

Becomes dark gray, contains less biotite.

Weakly foliated predominantly at 70°, contains 0 to 15%
garnet (<1/8-inch), mostly contained within biotite-rich
matrix (158.5 to 179.9 ft).

B
ox

 # (Angle, type,
aperture, infilling,

roughness, shape)

FIELD
NOTES

Fr
ac

tu
re

s/
ft

R
un

 #

%
R

ec
ov

er
y

Fr
ac

tu
re

S
ke

tc
h

DISCONTINUITY
DESCRIPTION

%
 R

Q
D

D
ril

l T
im

e
(m

in
/ru

n)

TESTSMATERIAL DESCRIPTION
D

ril
l

D
ep

th
 (f

t) DISCONTINUITY
DESCRIPTION

A
pp

ro
x

E
le

v 
(ft

)

Li
th

ol
og

y

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

700

699

Borehole Number

B-3
Gorge 2nd Tunnel Core Borehole Log

7 of 18
SheetProject Number

A080138/JA4087

31

32

33

34

35



25

30

18

18

100

100

100

100

20°, FJ, N, Ch, R,
Pl.

100

100

100

100

12

13

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to strongly foliated, generally very dark
gray, fresh, biotite-rich (~70%) (137.9 to 150 ft), no
garnet.

Weakly foliated at 30°.

Weakly foliated at 20 to 30°.

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine-grained, strong to very strong, ranges
from weakly to strongly foliated, generally dark gray,
fresh, contains 3 to 5% garnet.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine-grained, strong to very strong, ranges
from weakly to strongly foliated, generally dark gray,
fresh, contains 3 to 5% garnet.

Strongly foliated at 70°.

Strongly foliated at 20°.

Strongly foliated at 60°.

Becomes medium-grained, weakly to moderately
foliated, gray, partially migmatitic texture, poor foliation at
70°, contains <1% garnet.

Becomes fine-grained, moderately foliated, dark gray,
strongly foliated at 80°, 0 to 10% garnet.
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50-80°, J, N, MW,
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40-70°, J, MW, Qz,
R, Pl.

30-50°, HJ.

20°, J, N, R, Pl.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine-grained, strong to very strong, ranges
from weakly to strongly foliated, generally dark gray,
fresh, contains 3 to 5% garnet.

Becomes medium-grained, weakly to moderately
foliated, gray, partially migmatitic texture, no garnet.

Becomes fine-grained, moderately foliated, dark gray,
partially migmatitic texture, up to 7% garnet.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to strongly foliated, gray, fresh,
contains ~1% garnet.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong to very strong, moderately to
weakly foliated, dark gray to gray, fresh, partially
migmatitic texture, ~3% garnet.

Fine-grained, moderately foliated, dark gray.

Becomes medium-grained, weakly to moderately
foliated, gray, partially migmatitic texture, ~3% garnet.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong to very strong, moderately to
weakly foliated, dark gray to gray, fresh, partially
migmatitic texture, ~3% garnet.

Becomes fine-grained, weakly foliated, dark gray,
contains many healed joints, no garnet.
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Packer = 270 to
290 ft,
fracture system
does not accept
water.

50°, HJ, T, Qz.

40°, HJ, VN, Ch.

HJ, Ch, Qz.

30°, J, N, SR, Pl.

40°, HJ, Ch.

30°, J, VN, Ca, R,
Pl.

40°, HJ, Ch.

20-60°, J, N, VN,
Ca, SR, Pl.

30°, HJ, Ca.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong to very strong, moderately to
weakly foliated, dark gray to gray, fresh, partially
migmatitic texture, ~3% garnet.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to strongly foliated, dark gray, fresh,
weakly foliated at 30°, no garnet.

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium-grained, strong, generally weakly to
moderately foliated, generally gray, fresh, contains
biotite-rich and quartz-rich bands and many healed
joints, 0 to 1% garnet.

Rock mass is highly altered and slightly weathered,
whitish green (275.7 to 276.7 ft).
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UCS = 7960 psi.

PL = 13071,
7487 (low value)
psi.

UCS = 12330
psi, PL = 11668
psi.

PL = 36 psi.

0-60°, J, N, VN, Ca,
SR, Pl.

50°, F, N, VN, Ca,
SR, Pl, I.

5-50°, J, N, VN, Ca,
SR, I.

30-50°, HJ, Qz, Ch.

70°, J, Qz, SR, I.

30°, J, VN, No, SR,
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Pl.

5-55°, J, T, VN, Ca,
SR, Pl, I.
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Matrix is highly altered and slightly to highly weathered,
greenish white (278.1 to 283.5 ft).

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium-grained, strong, generally weakly to
moderately foliated, generally gray, fresh, contains
biotite-rich and quartz-rich bands and many healed
joints, 0 to 1% garnet.

Contains many healed joints, no garnet, gray.

Rock mass partially altered in zones up to 1-inch-wide
around healed joints.
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10-30°, J, VN, Cl,
Ca, Sa, SR, Pl, I.

10°, J, N, VN, Ca,
Ch, S, SR.

70°, HF, H, Qz, Ch,
Pl.

10°, J, VN, N, Ch,
SR, Pl.

5-80°, J, N, VN, Ca,
Ch, SR, Pl, C.

60°, HF, H, Qz, Ch,
Pl, I.

5°, HJ, Ca.

5°, J, N, VN, Cl, Ca,
SR, I.

5-20°, J, T-VN, Py,
Ca, Cl, S, SR, Pl,
St.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium-grained, strong, generally weakly to
moderately foliated, generally gray, fresh, contains
biotite-rich and quartz-rich bands and many healed
joints, 0 to 1% garnet.

Becomes fine-grained, weakly foliated, dark gray.

Becomes medium-grained, weakly to moderately
foliated, gray, contains up to 20% garnet (up to 1/8-inch)
in biotite-rich zones.

Becomes fine-grained, weakly foliated, dark gray,
contains 1 to 2% garnet.

Becomes medium-grained, weakly to moderately
foliated, gray, contains 1 to 2% garnet.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to strongly foliated, gray to dark gray,
fresh, contains up to 10% garnet (up to 1/8-inch) in
biotite-rich zones, <1% garnet overall.
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15°, J, T, SR, Pl, C.

20-50°, S-F, VN, W,
Cl, Ca, Sd, Gr, Mn,
Mg, S, Slk, Pl.

5-90°, J, T, N, Cl.

10-60°, HJ, H, Ca,
Pl, I.

50°, J, T, N, Ca, Fe,
Ch, Cl, Pl, I.

55°, S-F, VN, N, Ca,
Ch, Slk.

10-60°, J, T, N, Ca,
Fe, Ch, Cl, Pl, I.

HF, Ca, Ch.

20-90°, J, VN, Cl,
SR, Pl.

F, N, Fe, VR, I.

20-90°, J, VN, Cl,
SR, Pl.
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MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to strongly foliated, gray to dark gray,
fresh, contains up to 10% garnet (up to 1/8-inch) in
biotite-rich zones, <1% garnet overall.

Contains trace pyrite (<1/8-inch) (333.6 to 335.1 ft).

Rock mass is altered to greenish gray and is iron oxide
stained.

Contains ~5% garnet  and up to 2% pyrite in biotite-rich
bands.
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Packer = 356 to
376 ft,
low permeability
with partial
clogging of
fractures over
time.

5-40°, J, T, VN, Cl,
SR, Pl, U.

20-40°, J, VN, SR,
Pl.

30°, J, N, VN, Fe,
Py, Sd, SR, Pl, U.

10-40°, J, VN, SR,
Pl.

80-90°, HJ, Qz.

10-30°, J, N, VN,
SR, Pl, I.
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4
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3

>10

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, weakly to strongly foliated, gray to dark gray,
fresh, contains up to 10% garnet (up to 1/8-inch) in
biotite-rich zones, <1% garnet overall.

PEGMATITE. Moderately strong to strong, white,
fresh, no garnet.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to coarse-grained, strong to very strong, weakly to
moderately foliated, gray, fresh, partially migmatitic
texture, contains <1% garnet.

PEGMATITE. Coarse-grained, moderately strong to
strong, white, fresh.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to coarse-grained, moderately strong to strong, weakly
foliated, generally light greenish gray, generally fresh.

Rock mass is altered partially to chlorite and is light
greenish gray, contains no garnet (367.2 to 375 ft).

Rock mass is unaltered and gray, foliated at 30°.
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UCS = 15490
psi.

PL = 6947, 9530
psi.

0-20°, J, N, VN, No,
Fe, SR, R, Pl, I.

50°, J, T, SR, I.

30°, J, VN, Ca, SR,
Pl.

0-10°, J, VN, SR,
Pl.

10-40°, J, VN, N,
No, Py, SR, Pl.

HJ, Qz, Fe.

10-50°, J, N, VN,
Fe, SR, R, Pl, I.

10-50°, J, N, VN,
Fe, SR, Pl.
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9

3

>10

8

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to coarse-grained, moderately strong to strong, weakly
foliated, generally light greenish gray, generally fresh.

Contains 0 to 1% garnet (375 ft to bottom of boring at
399.2 ft).

Rock mass is altered partially to muscovite and is light
greenish gray, foliated at 40°.

Rock mass is unaltered and gray.

Rock mass is altered partially to muscovite and is light
greenish gray, foliated at 30°.

Rock mass is unaltered and gray.

Rock mass is altered partially to muscovite and is light
greenish gray.

Rock mass is unaltered and gray.

Rock mass is altered partially to muscovite and is light
greenish gray.

Rock mass is unaltered and gray, foliated at 30°.

Rock mass is altered partially to muscovite and is light
greenish gray.
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HJ, Ch.

J, VN, SR, Pl.

HJ, T, Ch.

J, VN, SR, Pl.
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2

Rock mass is unaltered and gray.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to coarse-grained, moderately strong to strong, weakly
foliated, generally light greenish gray, generally fresh.

Bottom of boring at 399.2 ft. VWP grouted in place at
398 ft.
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88
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NOTE: Refer to
laboratory and
packer test
results for
details.

20-60°, J, MW, SR,
R.

0°, J, MW, SR, R.

0°, J, N, SR, R, Pl.

10-30°, FJ, MW,
SR, Pl.

60°, HJ, Qz, Pl.

0°, J, MW, R.

100

100

100

88

100

78
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1
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2

2

0

0

0

0

0

1

0

0

20

1

1

0

0

1

1

0

0

1

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
grained, strong to very strong, weakly to moderately
foliated, generally gray, fresh to slightly weathered,
foliated at 30°.

Altered to chlorite and greenish gray (0 to 0.7 ft).

PEGMATITE. Coarse- to medium-grained, moderately
strong to strong, white and gray, fresh, contains up to
30% muscovite and biotite.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, moderately strong to strong, weakly to
moderately foliated, light gray to dark gray, fresh,
contains ~5 to 60% biotite (7 to 14.5 ft), with ~10%
garnet in biotite-rich zones.

Medium-grained.

Becomes fine- to medium-grained, dark gray, slightly
migmatitic texture, contains up to 15% garnet (<1/8-
inch), contains quartz-rich bands up to 4-inches-thick.

NOTE: See Borehole Log Summary Key for explanation of symbols and abbreviations.
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Crux Subsurface   Burley 5500-3
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PL = 6812, 7284
psi.

20°, FJ, R, I.

20°, J, R, U.

20°, J, N, R, Pl.

80°, HJ, N, Qz, Pl.

10-20°, J, N, SR, Pl.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, moderately strong to strong, weakly to
moderately foliated, light gray to dark gray, fresh,
contains ~5 to 60% biotite (7 to 14.5 ft), with ~10%
garnet in biotite-rich zones.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Fine- to coarse-grained, strong, moderately
foliated to uniform, dark gray with white, fresh, contains
up to 15% muscovite bordering quartz-rich bands,
contains up to 10% garnet in biotite-rich bands.
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PL = 10589,
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MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Fine- to coarse-grained, strong, moderately
foliated to uniform, dark gray with white, fresh, contains
up to 15% muscovite bordering quartz-rich bands,
contains up to 10% garnet in biotite-rich bands.

Contains ~15% garnet (<1/4-inch) (54 to 54.7 ft).

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to medium-grained, strong, generally
weakly to moderately foliated, generally dark gray, fresh,
partially migmatitic texture, contains ~10% garnet (1/20-
to 1/4-inch), ~30% mica, and quartz-rich bands <1 foot.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to medium-grained, strong, generally
weakly to moderately foliated, generally dark gray, fresh,
partially migmatitic texture, contains ~10% garnet (1/20-
to 1/4-inch), ~30% mica, and quartz-rich bands <1 foot.
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80°, HJ, VN, Qz,
SR.

30°, J, VN, SR, Pl.

35°, J, N, SR, Pl.

20°, J, MW, S, SR,
Pl.

20°, J, VN, SR, Pl.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to medium-grained, strong, generally
weakly to moderately foliated, generally dark gray, fresh,
partially migmatitic texture, contains ~10% garnet (1/20-
to 1/4-inch), ~30% mica, and quartz-rich bands <1 foot.

Becomes medium-grained, weakly foliated, gray,
contains ~5% garnet.

Becomes fine-grained, weakly to moderately foliated,
dark gray, contains ~7 to 10% garnet.

Becomes medium- to coarse-grained, gray, contains
~7% garnet.
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Becomes fine-grained, dark gray, contains ~7% garnet
(<1/4-inch).

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to medium-grained, strong, generally
weakly to moderately foliated, generally dark gray, fresh,
partially migmatitic texture, contains ~10% garnet (1/20-
to 1/4-inch), ~30% mica, and quartz-rich bands <1 foot.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to coarse-grained, moderately
strong, moderately foliated to uniform, dark gray with
white, fresh, contains ~3 to 10% garnet.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-
grained, strong, weakly to moderately foliated, dark gray,
fresh, contains 10 to 15% garnet (<1/8-inch).

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, moderately foliated to uniform, dark gray with
white, fresh, contains ~5 to 10% garnet up to 3/8-inch.
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SR, Pl.
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MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Medium- to fine-grained, moderately strong
to strong, moderately foliated to uniform, dark gray with
white, fresh, contains ~5 to 10% garnet up to 3/8-inch.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
coarse-grained, strong, weakly to moderately foliated,
dark gray to gray, fresh, contains ~15% garnet up to 1/4-
inch.

Fine- to medium-grained, dark gray.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
coarse-grained, strong, weakly to moderately foliated,
dark gray to gray, fresh, contains ~15% garnet up to 1/4-
inch.

Becomes medium- to coarse-grained, gray, contains
~7% garnet.

Becomes fine- to coarse-grained, dark gray, contains
quartz-rich veins, zones of migmatitic texture, and ~5 to
10% garnet.

Becomes medium- to coarse-grained, gray, quartz-rich,
contains ~1% garnet.

Becomes fine- to coarse-grained, dark gray, partially
migmatitic texture, contains ~2% garnet and zones of
PEGMATITE <1 foot.

Becomes medium- to coarse-grained, gray, contains 0
to 3% garnet.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
coarse-grained, strong, weakly to moderately foliated,
dark gray to gray, fresh, contains ~15% garnet up to 1/4-
inch.

Becomes medium-grained, dark gray, partially
migmatitic texture, contains ~3 to 7% purplish red garnet
(< 3/4-inch) and quartz-rich bands, foliation variable at
30 to 45°.
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UCS = 16160
psi, PL = 5665,
6023 psi.

20°, J, VN, R, I.

30°, S, VN, Fe, R,
Pl.

30°, J, VN, Fe, R,
Pl.

10°, J, T, SR.
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1
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MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Fine- to coarse-grained, strong, weakly to
strongly foliated, dark gray with white, fresh, 1 to 5%
garnet <1/2-inch (generally less than 1/4-inch), generally
banded, with variable foliation at 5 to 60°.

Foliated at 10°.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
coarse-grained, strong to very strong, weakly foliated,
gray to dark gray, fresh, contains 1 to 2% garnet, foliated
at 0°.

Medium- to coarse-grained, gray.

Becomes fine- to coarse-grained, strongly foliated, dark
gray to gray, foliated at 40°.

Moderately weathered around shear zone (~225.5 to
226 ft).

Weakly foliated below shear zone.

No garnet, foliated at 5°.

B
ox

 # (Angle, type,
aperture, infilling,

roughness, shape)

FIELD
NOTES

Fr
ac

tu
re

s/
ft

R
un

 #

%
R

ec
ov

er
y

Fr
ac

tu
re

S
ke

tc
h

DISCONTINUITY
DESCRIPTION

%
 R

Q
D

D
ril

l T
im

e
(m

in
/ru

n)

TESTSMATERIAL DESCRIPTION
D

ril
l

D
ep

th
 (f

t) DISCONTINUITY
DESCRIPTION

A
pp

ro
x

E
le

v 
(ft

)

Li
th

ol
og

y

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

694

693

Borehole Number

B-4
Gorge 2nd Tunnel Core Borehole Log

10 of 18
SheetProject Number

A080138/JA4087

45

46

47

48

49



30

20

25

20

50

97

100

100

100

97

PL = 8148,
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PL = 5396 psi.
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10°, J, VN, SR, Pl.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
coarse-grained, strong to very strong, weakly foliated,
gray to dark gray, fresh, contains 1 to 2% garnet, foliated
at 0°.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Fine- to coarse-grained, moderately strong to
strong, weakly to strongly foliated, gray to white, fresh,
no garnet.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine-
grained, strong to very strong, strongly foliated, dark
gray, fresh, 0 to 1% garnet (<1/8-inch), foliated at 0°.

No garnet.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Fine- to coarse-grained, moderately strong to
strong, weakly foliated, white with gray, fresh,
predominately PEGMATITE in composition, foliated at
0°.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong, weakly foliated, gray, fresh, no
garnet.

PEGMATITE. Coarse-grained, moderately strong to
strong, white and gray, fresh, no garnet.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, moderately strong to strong, weakly to
moderately foliated, gray, fresh, with quartz and biotite-
rich bands, no garnet.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, moderately strong to strong, weakly to
moderately foliated, gray, fresh, with quartz and biotite-
rich bands, no garnet.

Contains <1% garnet (<1/16-inch) (257.6 to 262 ft).

Foliated at 50°.

Contains ~3% garnet (274 to 274.4 ft).
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Contains <1% garnet (278 to 282 ft).

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, moderately strong to strong, weakly to
moderately foliated, gray, fresh, with quartz and biotite-
rich bands, no garnet.

Thin quartz-rich vein contains ~7% garnet.

Contains trace garnet <1/16-inch (293 to 297.5 ft).

PEGMATITE. Coarse-grained, moderately strong to
strong, white and gray, fresh, no garnet.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong, moderately foliated, gray, fresh,
no garnet.

PEGMATITE. Coarse-grained, strong, white and gray,
fresh, no garnet.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong, weakly foliated, gray, fresh,
contains quartz and biotite-rich layers, no garnet.

Contains <1% garnet (314.5 to 315.5 ft).

Contains ~1% garnet <1/4-inch (321 to 331.8 ft).
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong, weakly foliated, gray, fresh,
contains quartz and biotite-rich layers, no garnet.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Fine- to coarse-grained, strong, white and
gray, fresh, composed of PEGMATITE and BIOTITE
QUARTZ PLAGIOCLASE GNEISS, no garnet.

PEGMATITE. Coarse-grained, strong, white and gray,
fresh, no garnet.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Fine- to coarse-grained, strong, white and
gray, fresh, composed of PEGMATITE and BIOTITE
QUARTZ PLAGIOCLASE GNEISS, no garnet.

PEGMATITE. Coarse-grained, strong, white and gray,
fresh, no garnet.

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Fine- to coarse-grained, strong, white and
gray, fresh, composed of PEGMATITE and BIOTITE
QUARTZ PLAGIOCLASE GNEISS, no garnet.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong, weakly to strongly foliated,
gray, fresh, contains quartz and biotite-rich bands and
zones of migmatitic texture (approximately 30% overall
rock mass), no garnet.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong, weakly to strongly foliated,
gray, fresh, contains quartz and biotite-rich bands and
zones of migmatitic texture (approximately 30% overall
rock mass), no garnet.

Contains <1% garnet (350 to 355 ft).

PEGMATITE. Coarse-grained, strong, white and gray,
fresh, no garnet.

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

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Strong, weakly foliated, gray to dark gray,
fresh, no garnet.
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MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Strong, weakly foliated, gray to dark gray,
fresh, no garnet.

Foliation variable and irregular at 80°.

Foliated at 20°.

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

Bottom of boring at 397.6 ft. Backfilled with cement and
bentonite grout.
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~35

16
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100

82

100

100

NOTE: Refer to
laboratory and
packer test
results for
details.

10-80°, J-HJ, Fe,
SR, C.

10-60°, J-HJ, N-VN,
Cl-Fe-Ch, SR, Pl.

5-50°, J-HJ, VN,
N-Fe, SR, Pl.

J, VN, SR, Pl.
10-60°, HJ,

VN-MW, Ch-Qz.

40°, J, VN, Ch, SR,
Pl.

40°, J, VN, Ch, SR,
Pl.

5-70°, J, VN-MW,
Fe, SR, Pl-St.

HJ.

0°, J, VN-MW,
SR-S.

100

100*

100*

100*

100

1

Lost drill water
circulation.

Regained 75%
drill water
circulation.

Regained full
drill water
circulation.

2

8

0

1

1

2

4

3

3

1

2

2

>10

2

1

1

0

0

0

0

>10

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, generally
weakly foliated, generally gray, fresh to slightly
weathered, includes thin quartz and biotite-rich bands
(up to 1-inch-thick) and bands of fine-grained BIOTITE
QUARTZ PLAGIOCLASE GNEISS (2- to 8-inches-
thick), contains <1% pink garnet (<1/16-inch).

Weakly to moderately foliated.

Becomes fine-grained, dark greenish gray, rock mass
altered with chlorite.

Becomes medium- to coarse-grained, weakly foliated,
gray, contains <1% garnet (up to 1/8-inch).

Rock mass is moderately strong to weak with iron oxide
staining around fracture zone (~12.3 to 12.7 ft).

Partially migmatitic texture (14 to 18.5 ft).

Approximately 50% of rock mass is strong and altered
to greenish gray with chlorite (19.6 to 23.3 ft).

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

AAE/SM / DHM

Elevation

3.8 in/ 2.4 in
Azimuth/Inclination

Coordinates

Prepared for
Drilling dates

Hole Diam/Core Diam
91° / -3°

Logged by/Approved by

Crux Subsurface   Burley 5500-3
Coring Method

793.2 ft (NAVD88)Seattle City Light, Newhalem, WA

Adit access road
48.693522° N, -121.21695° E

9/26/2009 to 10/14/2009Driller / Equipment
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J, N-W, Fe, SR,
Pl-St.

10-60°, HJ, Ch.

0-10°, J-HJ, VN,
SR, Pl.

HJ, Ch-Qz.
45°, J, N-VN, SR,

Pl-I.

35°, J, N-VN, SR,
Pl-I.

HJ, Ch-Ca.

40°, HJ, Ch.

40°, HJ, Ch-Ca.
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100*

98

100*
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3

Driller notes
slow drilling
here despite
using a new,
sharp bit.
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0

0

0

0
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0

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, generally
weakly foliated, generally gray, fresh to slightly
weathered, includes thin quartz and biotite-rich bands
(up to 1-inch-thick) and bands of fine-grained BIOTITE
QUARTZ PLAGIOCLASE GNEISS (2- to 8-inches-
thick), contains <1% pink garnet (<1/16-inch).

Gray to greenish gray (40 to 59.5 ft).
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~34

~30

~40

28

26

98

100

100
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97

30°, J, T, SR, Pl-C.

10-90°, J, VN-MW,
Fe-Si-Sd, SR, Pl-I.

3-80°, J, H-VN,
Ca-Cl.

0-90°, HJ.

50°, J, VN, SR, Pl.

HS.

40°, HJ, Ch.

50°, J, VN,
Fe-Cl-Ch-Ca, SR,
Pl.

10°, HJ, Ch.
30°, J, VN-MW,

Cl-Sd, SR-S, Pl.
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4

5

Lost drill water
circulation.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, generally
weakly foliated, generally gray, fresh to slightly
weathered, includes thin quartz and biotite-rich bands
(up to 1-inch-thick) and bands of fine-grained BIOTITE
QUARTZ PLAGIOCLASE GNEISS (2- to 8-inches-
thick), contains <1% pink garnet (<1/16-inch).

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Fine- to coarse-grained, moderately strong to
strong, white and black to greenish gray, fresh to slightly
weathered, mostly quartz-rich, contains chlorite and
biotite.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong, generally weakly to moderately
foliated, generally gray, fresh to slightly weathered,
partially migmatitic texture, contains <1% garnet.

Weakly foliated.
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100
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97
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10°, HJ, Ch.
30°, J, T, SR, Pl.

30°, HJ.

20°, J, SR-Pl, VN.
HJ, Ch.

HJ.

15-40°, J, VN-N,
SR, Pl.

HJ, Cl.

HJ, Ch.
0-80°, J, T-VN, Cl,

SR, Pl-St-I.

0°, HJ, Ch-Qz.

5-80°, J, T, Sr, Pl-I.

100

100

100

100

100
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0

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong, generally weakly to moderately
foliated, generally gray, fresh to slightly weathered,
partially migmatitic texture, contains <1% garnet.

Becomes greenish gray.

Becomes fine-grained, uniform, dark greenish gray,
includes thin (<1/8-inch-thick) quartz veins.

Becomes fine- to medium-grained, weakly to moderately
foliated, gray, approximately 50% of rock mass is altered
to greenish gray with chlorite (19.6 to 23.3 ft), rock mass
is iron oxide-stained.
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19

~57

33

~25

70

46

87

94

98

UCS = 11480
psi, PL = 10859,
11412 psi.

HJ.

5-85°, J, VN-N, Si,
SR, Pl.I.

5°, F, VN, Si-Sd-Fe,
SR-S, Pl.

J, VN, Fe-Sd, SR-S,
Pl.

J, VN-W, Fe-Cl, SR,
Pl.

20-70°, J, VN-W,
Fe-Si-Sd, Cl, Gr,
SR, Pl.

0-80°, J, VN-W, SR,
Pl-St.

15-40°, J, VN-N, Cl,
SR, Pl.

HJ, Ch-Ca-Qz-Py.

20-70°, J, VN-N, Cl,
SR, Pl.

5-65°, J, VN-N,
No-Fe, SR, Pl.

100*
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Driller indicates
possible void
(93 ft).
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3

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong, generally weakly to moderately
foliated, generally gray, fresh to slightly weathered,
partially migmatitic texture, contains <1% garnet.

Rock mass altered to greenish white (92.5 to 97.5 ft).

Becomes fine-grained, dark greenish gray.

Approximately 10 to 25% of rock mass is altered to
greenish gray with chlorite, mostly around healed joints
(97.5 to 121.4 ft).
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34
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88

47
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42

58

5-70°, J, VN-MW,
No-Si, SR, Pl-C-.

HJ, HJ, Fe-Ch-Qz.

0-50°, J, VN-MW,
No-Fe-Si-, SR,
Pl-St-C.

5-50°, J, VN-N,
Fe-Cl-Sd-Gr, SR,
Pl-C.

15-70°, J, T-W,
Sd-Cl-No, SR, Pl-I.

HJ, Ca-Ch-Fe.
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95

100

100*
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong, generally weakly to moderately
foliated, generally gray, fresh to slightly weathered,
partially migmatitic texture, contains <1% garnet.

Rock mass is intensely fracured, moderately weathered,
and highly altered. Iron oxide-stained to reddish brown
(121.4 to 122 ft), altered to greenish gray and greenish
brown (122 to 138.4 ft).

Weathered to clay  (122.5 to 122.6 ft).

B
ox

 # (Angle, type,
aperture, infilling,

roughness, shape)

FIELD
NOTES

Fr
ac

tu
re

s/
ft

R
un

 #

%
R

ec
ov

er
y

Fr
ac

tu
re

S
ke

tc
h

DISCONTINUITY
DESCRIPTION

%
 R

Q
D

D
ril

l T
im

e
(m

in
/ru

n)

TESTSMATERIAL DESCRIPTION
D

ril
l

D
ep

th
 (f

t) DISCONTINUITY
DESCRIPTION

A
pp

ro
x

E
le

v 
(ft

)

Li
th

ol
og

y

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

787

Borehole Number

B-5
Gorge 2nd Tunnel Core Borehole Log

6 of 20
SheetProject Number

A080138/JA4087

27

28

29

30

31



~60

130

~30

~30

~30

97

100

88
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UCS = 9490 psi,
PL = 14420 psi.

HJ, HS, T-W,
Ca-Cl-Fe-Sd, SR.

40°, J, VN-N, SR,
Pl-I.

15-35°, J, N-W,
Qz-Ca-No,
S-Slk-SR, Pl.

15-35°, J, N-W,
Qz-Ca-No,
S-Slk-SR, Pl.

HJ, Ca-Ch-Qz.

5°, J, N-VN, Ca, SR,
Pl.

HJ, Ch.

100*
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95

100*
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12
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0

0
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1

0
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0

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong, generally weakly to moderately
foliated, generally gray, fresh to slightly weathered,
partially migmatitic texture, contains <1% garnet.

Rock mass is dark gray with greenish chlorite alteration
around healed joints (138.4 to 144.4 ft).

Becomes medium- to fine-grained, gray, contains quartz
and bioitite-rich bands and sparse orange iron oxide
staining in places, contains <1% pink garnet (<1/8-inch)
(144.4 to 190 ft).
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~64

~80

56

97
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83

100

PL = 7338, 7136
psi.

40°, J, N-MW,
Ca-Ch, S-SR, Pl.

HJ, Ch.

25°, S, VN-N,
Fe-Cl-Ch, Slk, Pl.

HJ, Ch.
25-75°, J-S,

VN-MW,
Fe-Ch-Qz, Slk-SR,
Pl-C.

HJ, Ch.

100*

100*

100*

83

100*

13

Sample burned
and discolored
during drilling
(175 to 178 ft).

Sample
mechanically
broken during
repeated
attempts to
retrieve core
(178 to 180.7
ft).
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1

0
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0

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong, generally weakly to moderately
foliated, generally gray, fresh to slightly weathered,
partially migmatitic texture, contains <1% garnet.

Moderately strong to strong.
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~55
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29

39

100

98

100

98

PL = 9699 psi.

40°, HJ, VN, Ch, S.

30-40°, HJ, N, Qz,
SR, Pl.

40°, J, T, Fe, S, Pl.

100

100*

100*

100*

14

15

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

1

0

1

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
medium-grained, strong, generally weakly to moderately
foliated, generally gray, fresh to slightly weathered,
partially migmatitic texture, contains <1% garnet.

No garnet (~190 to 283 ft).

PEGMATITE. Coarse- to fine-grained, strong, white,
fresh to slightly weathered, 70° inclined vein, contains
biotite and chlorite.

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, generally
weakly to moderately foliated, generally gray, fresh to
slightly weathered, contains quartz and biotite-rich
bands.
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32

100

100

88

91
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PL = 10603,
11419 psi.

Packer = 221.7
to 245.7 ft,
fracture system
does not accept
water.

0°, J, N-MW, S, C.

HJ, Ch.

30°, J, VN-T, SR,
Pl.

HJ, Ch.

40°, J, N, S, U.

0-35°, J, N, Fe,
S-SR, Pl-St-C.

30-50°, J, N, SR, Pl.

50°, J, N-MW, SR,
Pl.

100*
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100

100
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16
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0

0
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0

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, generally
weakly to moderately foliated, generally gray, fresh to
slightly weathered, contains quartz and biotite-rich
bands.
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7
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92
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HJ.

40-60°, J,
N-MW-VN, S, Pl.

HJ, T.

0°, J, MW, S, Pl.
0°, J, MW, SR, I.

0°, J, N, Fe, SR,
I-Pl.

40°, J, MW, SR,
I-Pl.

0°, J, N, SR.

50°, J, S, Pl.

60°, J, VN, SR, Pl.

50-60°, J, T-VN,
SR-R, Pl-I.

100

92

100*

100*
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17
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0
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0
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2

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, generally
weakly to moderately foliated, generally gray, fresh to
slightly weathered, contains quartz and biotite-rich
bands.
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80
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39

70

100

95

100

100
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J, VN, S, Pl.

10-30°, HJ, N, Ch,
SR.

60°, J, SR, Pl.

50°, HJ, Ch.

30-60°, J, N, SR, Pl.

60°, HJ.

60°, J, VN, S, Pl.

0-50°, HJ, VN, Ch.

40°, J, N, SR, Pl-I.

100*

100*

100*

100*

100*
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0

0

0

0
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0
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0

0

0

0

0

1

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, generally
weakly to moderately foliated, generally gray, fresh to
slightly weathered, contains quartz and biotite-rich
bands.
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Ch-Qz.

HJ, VN, Ch.

60°, J, N, Fe-Ch, S,
Pl.

0°, J, N, Ch, S, Pl.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, generally
weakly to moderately foliated, generally gray, fresh to
slightly weathered, contains quartz and biotite-rich
bands.

Contains ~3% garnet (283 to 285 ft).

Becomes fine-grained, weakly foliated, dark gray,
greenish and chlorite-rich around many healed joints.
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48
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65
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92
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Packer = 305.7
to 325.7 ft,
conductivity
exceeds
capacity of test.
PL = 11466 psi.

UCS = 5380 psi,
PL = 2152 psi.

PL = 10117,
10097 psi.

40°, J, Ch, S, Pl.
HJ, Ch.

HJ, Ch.

60°, J, T, SR, Pl.

0°, J, T, SR, Pl.

30-60°, J, T-N-VN,
Si-Cl, S-SR, Pl.

60°, HJ, T, Si-Cl,
SR, Pl.

30-60°, J,
T-VN-MW, No-Gr,
SR, Pl.

0-30°, J, T-W,
S-SR, Pl.

30°, J, VN, SR, Pl-I.

30-40°, J, VN-T, S,
Pl.
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Partial loss of
drill water
circulation.
Drill water
circulation lost.
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1

ANDESITE. Fine-grained, strong, uniform, dark gray,
fresh to slightly weathered.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to coarse-grained, strong, weakly to moderately foliated,
gray, fresh to slightly weathered.

ANDESITE. Fine-grained, strong, uniform, dark gray,
fresh to slightly weathered.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to coarse-grained, strong, weakly to moderately foliated,
gray, fresh to slightly weathered, contains 0 to 1%
garnet.

PEGMATITE. Coarse- to medium-grained, weak to
moderately strong, moderately foliated, white, fresh to
slightly weathered.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to coarse-grained, strong, weakly to moderately foliated,
gray, fresh to slightly weathered.

PEGMATITE. Strong, white, fresh to slightly
weathered.

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, weakly
foliated, generally gray, fresh to slightly weathered,
contains cross-cutting quartz and biotite-rich bands.

Becomes fine-grained, dark gray.
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Pl.

HJ, Ch.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, weakly
foliated, generally gray, fresh to slightly weathered,
contains cross-cutting quartz and biotite-rich bands.

Becomes medium- to coarse-grained, gray.

B
ox

 # (Angle, type,
aperture, infilling,

roughness, shape)

FIELD
NOTES

Fr
ac

tu
re

s/
ft

R
un

 #

%
R

ec
ov

er
y

Fr
ac

tu
re

S
ke

tc
h

DISCONTINUITY
DESCRIPTION

%
 R

Q
D

D
ril

l T
im

e
(m

in
/ru

n)

TESTSMATERIAL DESCRIPTION
D

ril
l

D
ep

th
 (f

t) DISCONTINUITY
DESCRIPTION

A
pp

ro
x

E
le

v 
(ft

)

Li
th

ol
og

y

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

776

Borehole Number

B-5
Gorge 2nd Tunnel Core Borehole Log

15 of 20
SheetProject Number

A080138/JA4087

70

71

72

73

74



60
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26
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37
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PL = 2293 (low
value), 12295
psi.

30°, J-HJ, VN, CH,
S, Pl.

30°, HJ, VN, Ch.

HJ, Ch.

0°, J, N, S, Pl.

40°, J, Gr, S, Pl.

0°, J, MW, S, Pl.

30°, J, N, S, Pl.

30-60°, J, N-MW,
No-Fe, S, Pl.

MW, S, Pl.

30-50°, J, N, Fe, S,
Pl-I.

40°, J, MW, Cl-Gr,
S, I.

30°, J, VN, Ch, S,
Pl.

0-30°, J, S, Pl.
HJ, MW, Qz.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, weakly
foliated, generally gray, fresh to slightly weathered,
contains cross-cutting quartz and biotite-rich bands.

Partially altered, light gray.

PEGMATITE. Coarse-grained, moderately strong to
strong, white, fresh to slightly weathered, partially
altered, light greenish gray, contains quartz and biotite-
rich bands.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Strong,
weakly foliated, gray, fresh to slightly weathered, rock
mass partially altered.
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UCS = 8770 psi,
PL = 6151 psi,
PL value low.

HJ, Ch.

20°, J, VN, SR, Pl.

20°, J, VN, SR, Pl.

40°, J, T-VN, SR,
I-Pl.

50°, J, VN, S, Pl.

45°, FJ, T, SR, Pl.

HJ, Ch.
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circulation
returns.
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Unaltered.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Strong,
weakly foliated, gray, fresh to slightly weathered, rock
mass partially altered.

ANDESITE. Fine-grained, strong, uniform, dark gray,
fresh to slightly weathered.

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, generally
weakly foliated, generally gray, fresh to slightly
weathered.
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PL = 12005 psi.

PL = 10549 psi.

UCS = 11210
psi, PL = 9874,
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, generally
weakly foliated, generally gray, fresh to slightly
weathered.

Becomes fine- to medium-grained, dark gray, cross-
cutting through ~25% medium- to coarse-grained
BIOTITE QUARTZ PLAGIOCLASE GNEISS, no garnet.

Becomes medium- to coarse-grained, gray, contains
quartz and biotite-rich veins, no garnet.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, generally
weakly foliated, generally gray, fresh to slightly
weathered.

Becomes fine- to medium-grained, uniform, dark gray.

Becomes medium- to coarse-grained, weakly foliated,
gray, contains ~50% porphyritic ANDESITE.

Becomes fine- to medium-grained, uniform, dark gray.

Becomes medium- to coarse-grained, weakly foliated,
gray, no dike rock, contains quartz and biotite-rich veins.
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BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally medium- to coarse-grained, strong, generally
weakly foliated, generally gray, fresh to slightly
weathered.

VWP grouted in place at bottom of boring at 450.7 ft.
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61

100

100

93

63

100
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NOTE: Refer to
laboratory and
packer test
results for
details.

30-50°, J, VN, Fe,
SR, Pl.

60°, J, MW-VN, Cl,
SR, Pl-I.

50-70°, J, T-VN,
No-Fe-Cl, S, Pl.

0-90°, J, VN-MW,
No-Cl, S, Pl-C.

35-55°, J, VN-Unk,
Fe-Sd-Cl, SR, Pl.

45°, FJ, VN-MW,
Fe, SR, Pl-I.

100

100*

100

95

100*

100*

1
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Drill water
circulation
begins to
decrease.

Drill water
circulation
continues to
decrease.

6
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9
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3

6
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0
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0

0
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0

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to coarse-grained, strong, weakly foliated, light gray,
slightly weathered, includes thin (<1/8-inch-thick) quartz
veins and nodules.

ANDESITE. Fine-grained, strong, uniform, dark gray,
slightly weathered.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to coarse-grained, strong, weakly to moderately foliated,
gray, slightly weathered.

Contains <1% pink garnet (<1/16-inch).

NOTE: See Borehole Log Summary Key for explanation of symbols and abbreviations.
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Logged by/Approved by

Crux Subsurface   Burley 5500-1
Coring Method

784.2 ft (NAVD88)Seattle City Light, Newhalem, WA

Adit road near Gorge dam
48.695887° N, -121.21334° E
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PL = 10144 psi.

45°, FJ, VN-MW,
Fe, SR, Pl-I.

5-40°, J, VN-MW,
No-Si, SR, Pl-I.

0°, J, MW-VN,
SR-S, C.

30-90°, J, T-VN, SR,
Pl.

20-70°, J, VN-W,
Fe-Cl-Sd, SR, Pl.

0-90°, J, VN-W,
Fe-Cl, SR, Pl-I.

100

100

82

71

58

59
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Driller notes
soft drilling
(23.7 to 24.2 ft)

Driller notes a
void (39 to 39.8
ft).
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0
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BIOTITE QUARTZ PLAGIOCLASE GNEISS. Medium-
to coarse-grained, strong, weakly to moderately foliated,
gray, slightly weathered.

ANDESITE. Fine-grained, strong, slightly greenish
gray, slightly to moderately weathered, broken clasts are
stained orange with iron staining.

Moderately weathered in fracture zone (40.4 to 40.6 ft).

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Strong,
weakly foliated, gray, rock mass is slightly altered.

ANDESITE. Fine- to medium-grained, strong, uniform,
greenish gray, slightly weathered.
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5-60°, J, VN-N-W,
Fe-Sd-Cl, SR,
Pl-St.

50°, J, N, Si-Ca,
SR, Pl.

50°, HJ, Ch.

0°, J, VN-MW, N,
S-SR.

0°, J, T-N, Fe-No,
SR, Pl.
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88

98

100*
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Drill rod
vibration from
loss of
circulation.

Drill rod
vibration from
loss of water
circulation; stop
drilling and
case to 49.5 ft;
circulation
returns.

2

>10

3

2

1

>10

6

1

0

0

0

0

1

0

0

0

1

1

2

>10

1

0

2

>10

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to coarse-grained, strong, generally
weakly to strongly foliated, generally slightly weathered,
includes quartz and biotite-rich bands up to 2-inches-
thick, rock mass is sparsely iron oxide-stained (<1%).

Becomes.

Becomes.
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~45

~45

~20

105

105

~55

75

66
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97

99

100

5-65°, J, VN,
Cl-Fe-No, SR, Pl.

5-60°, J-HJ, VN,
Fe-Ch, SR, Pl.

5-60°, J, VN-?,
Fe-Cl-Sd, SR, Pl.

HJ, Ch.

0-65°, J, T-N, SR,
Pl.

50°, J, VN, SR, Pl.

100

100*

100*

100

100

100

6

Hard drilling
(78.6 to 79.2 ft).

>10

>10

5

3

2

2

0

>10

>10

0

0

0

2

0

0

4

1

0

0

2

0

0

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to coarse-grained, strong, generally
weakly to strongly foliated, generally slightly weathered,
includes quartz and biotite-rich bands up to 2-inches-
thick, rock mass is sparsely iron oxide-stained (<1%).

Moderately to completely weathered, strong to extremely
weak, and iron oxide-stained to reddish brown (75.1 to
76.8 ft).

Weathered to residual soil (75.9 to 80 ft).

Medium- to fine-grained, uniform, white, granular,
quartz-rich felsic vein with quartzite-like texture (78.6 to
79.2 ft).
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~40

61
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~90

~120

100

85

95

97

93

HJ, Ca-Bi.

40°, J, T-VN, SR,
Pl.

40°, J, T-VN, SR,
Pl.

40-45°, J, T-W,
Fe-No, SR, Pl.

40-45°, J, T-W,
Fe-No, SR, Pl.

0°, J, N-MW, SR, C.

HJ, Ch.

0-50°, J, N-MW,
No-Cl, S-SR, Pl.

100

100

95

97

100*

7

8

Joint contains
possible
alluvial gravel
(rounded,
1/2-inch).

0

0

1

1

>10

0

0

1

1

0

0

0

0

0

0

0

0

0

0

0

0

8

2

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to coarse-grained, strong, generally
weakly to strongly foliated, generally slightly weathered,
includes quartz and biotite-rich bands up to 2-inches-
thick, rock mass is sparsely iron oxide-stained (<1%).

Moderately weathered,  strong, and greenish orange
(95.5 to 96.1 ft).

Becomes fresh to slightly weathered.
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30

~95

~60

8

60+

60+

100

98

93
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74

88
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PL = 12066,
9598 psi.

10-35°, J, VN-N,
SR, Pl.

20-30°, FJ, N,
Cl-No-Fe, SR, Pl.

HJ, Ca-Fe-Ch.

0°, J, MW,
Gr-Sd-Si, SR, C-I.

60°, J, N, Sd-Si,
SR, Pl-I.

30°, FJ, N-MW, Sd,
SR, U.

HJ, Fe-Cl-Ca.

30-50°, J, N-MW,
No-Cl, SR, Pl.

20°, S, N-NW, Fe,
Slk, Pl.

40°, S, N-MW, Fe,
S-SR, Pl-U.

100

100*

100

100

96

100*

100*

9

0

1

0

2

1

1

1

0

2

2

0

>10

0

0

0

0

5

2

1

>10

0

0

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to coarse-grained, strong, generally
weakly to strongly foliated, generally slightly weathered,
includes quartz and biotite-rich bands up to 2-inches-
thick, rock mass is sparsely iron oxide-stained (<1%).

Increased iron oxide staining (132.8 to 134.3 ft).
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~30
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47

95

100

100
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UCS = 10350
psi.

50°, J, MW-T, Si, S,
Pl.

FJ, MW-T, Si, S, Pl.

0°, J, N, S, C.

60°, J, MW, Fe, S,
Pl.

60°, HJ, VN, Cl.

30°, HJ, VN, Qz.

50°, J, MW, Fe,
SR-S, Pl.

100

100

100*

100*

10

11

0

0

0

0

8

0

0

0

0

0

0

0

1

5

0

0

0

0

0

0

1

0

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to coarse-grained, strong, generally
weakly to strongly foliated, generally slightly weathered,
includes quartz and biotite-rich bands up to 2-inches-
thick, rock mass is sparsely iron oxide-stained (<1%).

Quartz-rich (~20% biotite) (142.5 to 144.3 ft).
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42

90

50

32

100

98
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100
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50°, J, VN, S, Pl.

65°, J, N, S, Pl.

HJ, Qz.

0°, J, N, S, C-Pl.

60°, S, VN, Fe, Slk,
Pl.

60°, HJ, VN-W, Ch.

100*

100

100*

100

100*
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0

0

0

1

0

0

0

0

0

0

1

0

0

0

1

0

0

1

0

0

0

0

0

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to coarse-grained, strong, generally
weakly to strongly foliated, generally slightly weathered,
includes quartz and biotite-rich bands up to 2-inches-
thick, rock mass is sparsely iron oxide-stained (<1%).
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53

94

70

60

50

100

84

100

100
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PL = 7655, 8761
psi.

60°, HJ, VN, Ch.

40°, HJ, VN, Ch, S,
Pl.

0°, J, MW, S, Pl.

60°, J, VN, SR, Pl.

0°, J, N, SR, Pl.

J, VN-T, Fe, SR, Pl.
50°, J, T, Fe, S, Pl.
30°, J, N, Qz, SR,

I-Pl.

60°, J, T, SR, Pl.

60°, J, VN, S-SR,
Pl.

100*

100*

100*

100

100
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14

Drilling without
water to
attempt to
sharpen bit.
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0
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1

0

0

0

0
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1

0

0

0

1

1

1

0

2

1

3

0

1

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to coarse-grained, strong, generally
weakly to strongly foliated, generally slightly weathered,
includes quartz and biotite-rich bands up to 2-inches-
thick, rock mass is sparsely iron oxide-stained (<1%).
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45

60

58

76

100

100

92

97

60°, J, T-VN, SR,
Pl-I.

30°, J, VN, Ch, S.

50°, FJ, N, SR, Pl-I.

40-50°, J, N, SR,
Pl-I.

HJ, VN, Ch.

40°, J, VN, Ch.

100*

100

100

100

15

2

1

0

0

1

0

0

0

0

0

1

3

0

0

0

0

0

0

0

0

1

0

0

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to coarse-grained, strong, generally
weakly to strongly foliated, generally slightly weathered,
includes quartz and biotite-rich bands up to 2-inches-
thick, rock mass is sparsely iron oxide-stained (<1%).

1/4-inch-thick band of coarse biotite crystals.

B
ox

 # (Angle, type,
aperture, infilling,

roughness, shape)

FIELD
NOTES

Fr
ac

tu
re

s/
ft

R
un

 #

%
R

ec
ov

er
y

Fr
ac

tu
re

S
ke

tc
h

DISCONTINUITY
DESCRIPTION

%
 R

Q
D

D
ril

l T
im

e
(m

in
/ru

n)

TESTSMATERIAL DESCRIPTION
D

ril
l

D
ep

th
 (f

t) DISCONTINUITY
DESCRIPTION

A
pp

ro
x

E
le

v 
(ft

)

Li
th

ol
og

y

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

Borehole Number

B-6
Gorge 2nd Tunnel Core Borehole Log

10 of 17
SheetProject Number

A080138/JA4087

50

51

52

53



91

30

41

35

43

100

100

100

85

100

PL = 2718 (in
migmatite) psi.

UCS = 4070 psi.

PL = 8889 psi.

Packer = 244.3
to 273.3 ft,
conductivity
exceeds
capacity of test.

PL = 9355,
10407 psi.

30°, HJ, VN, Qz.

30°, J, VN, S, Pl.

40°, J, T, SR, Pl.

50°, FJ, VN, Fe, S,
Pl.

0°, J, N, S, Pl.

40-50°, J, N, S, Pl.

40-50°, J-FJ, N, S,
Pl.

30°, J, T-VN, Ch, S,
Pl.

100

100

100

100

100

16

17

Drill water
circulation
decreases.

0

0

0

0

0

0

1

0

0

0

1

0

1

2

0

3

3

4

3

1

1

0

1

BIOTITE QUARTZ PLAGIOCLASE GNEISS.
Generally fine- to coarse-grained, strong, generally
weakly to strongly foliated, generally slightly weathered,
includes quartz and biotite-rich bands up to 2-inches-
thick, rock mass is sparsely iron oxide-stained (<1%).

MIGMATITIC BIOTITE QUARTZ PLAGIOCLASE
GNEISS. Weak to strong, gray, black, and white,
fresh, white, black, and greenish gray swirled bands.

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
coarse-grained, strong, weakly to strongly foliated, gray,
fresh, slightly migmatitic texture, contains quartz and
biotite-rich bands and with bands of uniformly fine-
grained material up to 1 foot.
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29

63

97

90

22

100

100

97

100

100

40-60°, J, T-VN, SR,
Pl.

30°, J, VN, S, Pl.

30°, HJ, N, Ch.

30°, J, Ch, S, I-Pl.

60°, FJ, N, S, Pl.

30°, FJ, N, S, Pl.

0-75°, J, N, S, Pl.

40°, FJ, N, S, Pl.

70°, J, N, S, Pl.

100

100

100

100

100

18

19

Lost drill water
circulation.

Drill water
circulation
returns.

Drill rod
vibration from
loss of
circulation.

Drillers greased
rods to seal
fractures; water
circulation
returns.

1

0

0

1

0

0

1

1

0

0

0

1

6

3

0

2

1

0

0

0

0

0

0

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
coarse-grained, strong, weakly to strongly foliated, gray,
fresh, slightly migmatitic texture, contains quartz and
biotite-rich bands and with bands of uniformly fine-
grained material up to 1 foot.

B
ox

 # (Angle, type,
aperture, infilling,

roughness, shape)

FIELD
NOTES

Fr
ac

tu
re

s/
ft

R
un

 #

%
R

ec
ov

er
y

Fr
ac

tu
re

S
ke

tc
h

DISCONTINUITY
DESCRIPTION

%
 R

Q
D

D
ril

l T
im

e
(m

in
/ru

n)

TESTSMATERIAL DESCRIPTION
D

ril
l

D
ep

th
 (f

t) DISCONTINUITY
DESCRIPTION

A
pp

ro
x

E
le

v 
(ft

)

Li
th

ol
og

y

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

Borehole Number

B-6
Gorge 2nd Tunnel Core Borehole Log

12 of 17
SheetProject Number

A080138/JA4087

59

60

61

62

63



30

13

15

8

100

10

20

23

Packer = 279.3
to 299.3 ft,
conductivity
exceeds
capacity of test.

UCS = 7760 psi.

60°, J, VN, S, Pl.

10°, J, VN, Ch, S,
Pl.

0-50°, J, N, S-SR,
Pl-I.

0-90°, Fe.

100

23

100

23

20

Maintaining drill
water
circulation due
to return flow
from voids.

Water flowing
from boring at
~5 gpm 15
minutes after
sample (R67)
pulled.

1

1

0

1

0

0

2

2

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0

1

N/A

N/A

N/A

N/A

N/A

N/A

BIOTITE QUARTZ PLAGIOCLASE GNEISS. Fine- to
coarse-grained, strong, weakly to strongly foliated, gray,
fresh, slightly migmatitic texture, contains quartz and
biotite-rich bands and with bands of uniformly fine-
grained material up to 1 foot.

Becomes mostly fine-grained (280.3 to 283.6 ft).

No recovery.

ALLUVIAL GRAVEL. Orange to gray, coarse sub-
angular gravel,  mixed gneiss and dike lithology, iron
oxide-stained.

BOULDER. Medium-grained, BIOTITE QUARTZ
PLAGIOCLASE GNEISS, gray, very strong, slightly
weathered, weakly foliated.

No recovery.

ALLUVIAL GRAVELLY SAND. Brownish gray, gravelly
fine sand, contains coarse gravel and cobbles of mixed
gneiss and dike lithology of up to 4 inches, iron oxide-
stained.
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15

3

10

10

10

6

0

0

70

20

30°, HJ, N, Fe-Ch,
S, Pl.

60°, S, Fe.

50

0

36

70

43

21

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

ALLUVIAL GRAVELLY SAND. Brownish gray, gravelly
fine sand, contains coarse gravel and cobbles of mixed
gneiss and dike lithology of up to 4 inches, iron oxide-
stained.

No recovery.

ALLUVIAL GRAVEL. Medium-grained, brown, sub-
angular gravel of mixed gneiss and dike lithology up to 2
inches, iron oxide-stained.

No recovery.

ALLUVIAL SILTY SAND. Brown, fine sand.

ALLUVIAL GRAVEL. Brown, silty, sandy, sub-angular
gravel of mixed gneiss and dike lithology up to 3 inches,
iron oxide-stained.

ALLUVIAL SILTY SAND. Brown, fine sand.

No recovery.

ALLUVIAL SILTY SAND. Brown, fine sand.

BOULDER. Medium-grained, BIOTITE QUARTZ
PLAGIOCLASE GNEISS, gray, very strong, slightly
weathered, weakly foliated.

ANDESITE. Fine-grained, strong, uniform, dark gray.
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ANDESITE. Fine-grained, strong, uniform, dark gray.

BOULDER. Medium-grained, BIOTITE QUARTZ
PLAGIOCLASE GNEISS, gray, very strong, slightly
weathered, weakly foliated.

ANDESITE. Fine-grained, strong, uniform, dark gray.

BOULDER. Medium- to coarse-grained, BIOTITE
QUARTZ PLAGIOCLASE GNEISS, gray, very strong,
slightly weathered, weakly foliated.

No recovery.

ALLUVIAL SILTY SAND. Brown, wet.
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boulder (350.3
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ALLUVIAL SILTY SAND. Brown, wet.

ALLUVIAL GRAVEL. Coarse sub-angular gravel of
mixed gneiss and dike lithology, iron oxide-stained.

ALLUVIAL SILTY SAND. Wet.

No recovery.

ALLUVIAL SILTY SAND.

No recovery.

ALLUVIAL SILTY SAND.

No recovery.

ALLUVIAL SILTY SAND.
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ALLUVIAL SILTY SAND.

ALLUVIAL GRAVEL. Coarse sub-angular gravel of
mixed gneiss and dike lithology, iron oxide-stained.

BOULDER. BIOTITE QUARTZ PLAGIOCLASE
GNEISS.

No recovery.

Bottom of boring at 379.3 ft. Backfilled with cement and
bentonite grout.
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