






































1 5

This LOTB sheet was prepared in accordance with

the CALTRANS Soil & Rock Logging, Classification,

and Presentation Manual (June 2007).

NOTES:-

MAIN POST TUNNEL - NORTHBOUND

LOG OF TEST BORINGS

1:40
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BM PRHV 26 Elev 53.3’

PROFILE
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15.035 3" ASPHALT CONCRETE

7.0’, hydrocarbon odor detected.

Grades very dense.

42.5 - 43.5’, sub-horizontal iron-oxide stains.

44.0’, grades dark grayish brown.

Grades very dense.

Grades dense, with lenses of fat CLAY with SAND.

Grades with white shell fragments, stiff to very stiff.

128.0’, 3/4" diameter piece of wood.

139.0’, grades with dark brown pieces of wood and peat.

Grades with trace fine SAND.

172.5’ - 175.0’, grades with shells.

Grades light greenish gray with SAND, more CLAY.

Notes:

Poorly graded SAND with SILT (SP-SM), dense, dark

greenish gray, moist, very fine.

Fat CLAY with SAND, dark gray to bluish gray, wet, SAND is

fine.  [OLD BAY CLAY]

Fat CLAY (CH), very stiff, greenish gray, moist, blocky,

trace fine SAND.

~106.0’ - 112.0’, grades with fine black sand and shells

based on cuttings.

112.5’, grades stiff with black specks, 1/4" diameter

carbon nodules, without shells.

Poorly graded SAND (SP), dense to very dense, dark olive

gray, moist, fine, with lenses of SANDY CLAY.

[DEEP MARINE SAND]

Fat CLAY (CH), hard, gray, moist, trace fine SAND.

[OLD BAY CLAY]

1.  Borehole terminated at a depth of 181.5 feet on

   January 16, 2008.

MELANGE MATRIX, dark gray, moist, shale with sandstone

and siltstone fragments, crushed, very weak, moderately

weathered, clayey.  [MELANGE MATRIX]

53.0 - 53.5’, grades to brownish gray, with iron-oxide

laminations.

CLAYEY SAND (SC), very dense, dark yellowish brown, moist,

fine, some sub-horizontal iron-oxide seams.

Poorly graded SAND with SILT (SP-SC), dense, yellowish

brown, moist, fine.  [COLMA SAND]

CLAYEY SAND (SC), medium dense, very dark gray, moist to

very moist, fine, with lenses of SANDY CLAY.  [BAY MUD]

Poorly graded SAND (SP), medium dense, grayish brown,

moist to very moist, fine. [MARINE SAND]

SANDY Lean CLAY (CL), soft, dark gray, wet, SAND is fine,

with lenses of CLAYEY SAND. [SANDY BAY MUD]

Poorly graded SAND (SP), loose, olive gray, moist, fine to

medium.  [MARINE SAND]

Gray and dark gray SANDY Lean CLAY (CL), soft, gray

and dark gray, very moist.  [BAY MUD]

Poorly graded SAND (SP), medium dense, olive gray, wet,

fine to medium.

Poorly graded SAND with CLAY (SP-SC), very loose, dark

gray, wet, fine.

CLAYEY SAND (SC), very loose, dark gray, wet, fine.

[MARINE SAND]

Fat CLAY (CH), very soft, dark gray, wet,organic odor, trace

fine SAND, with black specks. [BAY MUD]

CLAYEY SAND (SC), dark greenish gray, wet, fine, occasional

pockets (up to 1/4" diameter) of dark gray fine, clean SAND.

[MARINE SAND]

Poorly graded GRAVEL with SAND (GP), reddish brown, moist,

trace CLAY (chert fragments).  [FILL]

CLAYEY SAND with GRAVEL (SC), yellowish brown, damp, some

pockets of brown to reddish brown CLAYEY SAND, GRAVEL is

fine to coarse, subrounded (siltstone and sandstone

fragments).

1/16/2008

Termination at El
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TO SAN FRANCISCO

BENCH MARK

Elev 53.3’BM PRHV 26

MAIN POST TUNNEL - PLAN

1:40

NOTE:- This LOTB sheet was prepared in accordance with

the CALTRANS Soil & Rock Logging, Classification,

and Presentation Manual (June 2007).

MAIN POST TUNNEL - SOUTHBOUND

LOG OF TEST BORINGS
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Termination at El

14.867

Grades moist.

Lean CLAY with SAND (CL), very soft, greenish gray, moist, trace of gravel.

5.0’, horseshoe.

CLAYEY SAND (SC), very loose, dark brown, wet, fine, trace of fine GRAVEL.

Lean CLAY with SAND (CL), soft, greenish gray, moist.

Pieces of treated wood at about 11’ to 12’ in cuttings.

13.0’, 1" chert rock fragment.

21’, cutting show silt/clay lenses.

Poorly graded SAND (SP), very dense, olive brown, moist, fine, trace fines.

Poorly graded SAND with CLAY (SP-SC), very dense, yellowish brown, wet, fine.

29.5’ - 30.0’, grades weakly cemented, with less fines.

Notes:

1.  Borehole terminated at a depth of 40.5’ on January 23, 2008.

Poorly graded SAND (SP), very dense, dark yellowish brown, wet, fine to medium,
trace fines.

CLAYEY SAND (SC), medium dense, yellowish brown, moist, fine to medium,
with iron-oxide staining.  [COLMA SAND]

SILT (ML), hard, yellowish brown, moist, with iron-oxide mottling.
[COLMA FORMATION]

CLAYEY SAND (SC), medium dense, yellowish brown, moist, fine, with iron-oxide
mottling.  [COLMA SAND]

Lean CLAY with SAND (CL), medium stiff, yellowish brown, moist, SAND is fine,
with iron-oxide mottling.  [COLMA FORMATION]

Poorly graded SAND (SP), dense, reddish brown, wet, medium grained, with
trace fines.  [COLMA SAND]

Poorly graded SAND (SP), medium dense, dark grayish brown, moist, fine to
medium, with decayed vegetation.  [MARINE SAND]

CLAYEY GRAVEL (GC), poorly compacted, dark greenish gray, dry, with pieces
of brick.  [FILL]
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Grades moist.

Poorly graded SAND (SP), loose, dark yellowish brown, moist, SAND is fine.

7.5’, wood pieces and plant material.

Fat CLAY (CH), soft, dark brown, wet, with some organic odor.  [BAY MUD]

Fat CLAY (CH), found in drill cuttings.  [BAY MUD]

Grades with iron-oxide mottling and with black specks.

Grades less CLAY content and grades dense.

Grades yellowish brown, wet.

Grades very dense.

Grades olive brown.

Grades with trace fines.

Grades dense, bluish gray.

CLAYEY SAND (SC), dense, bluish gray, moist, fine.

Lean CLAY (CL), very stiff, greenish gray, moist.  [OLD BAY CLAY]

Grades with up to 3/4" thick very dark gray lenses of fine SAND.

CLAYEY SAND (SC), bluish gray, wet, fine.

Fat CLAY (CH), very stiff, bluish gray, moist.

Lean CLAY (CL), very stiff, bluish gray, moist.

Fat CLAY (CH), very stiff, bluish gray, moist.

Grades with increased SAND content with lenses of CLAYEY SAND.

Grades with trace SAND.

1.  Borehole terminated at a depth of 146.0 feet on December 10, 2007.

Notes:

12/10/2007

Termination at El

Poorly graded SAND with CLAY and GRAVEL (SP-SC), loose, dark brown, dry,
SAND is fine, GRAVEL is angular, with clumps of CLAY [FILL]

CLAYEY SAND (SC), dark bluish gray, wet, fine, with lenses of SANDY CLAY
and decayed vegetation.  [MARINE SAND]

Poorly graded SAND (SP), dark bluish gray, wet, fine, with trace fines.
[MARINE SAND]

Poorly graded SAND (SP), medium dense, light yellowish brown, wet, fine,
with trace fines.  [COLMA SAND]

Poorly graded SAND with CLAY (SP-SC), medium dense, light yellowish brown,
moist, SAND is fine with iron-oxide mottling.

Poorly graded SAND with SILT (SP-SM), very dense, dark yellowish brown,
wet, SAND is fine with iron-oxide staining.

CLAYEY SAND (SC), very dense, dark yellowish brown, moist to wet, fine,
stratified, with iron-oxide partings which appear to be vertical.

Poorly graded SAND (SP), very dense, dark yellowish brown, wet, fine, with
iron-oxide mottling.

Poorly graded SAND with CLAY (SP-SC), dense, bluish gray, moist, fine,
with pieces of GRAVEL, and with black specks, organic odor detected.

79.8’, CLAY is horizontally fissured with very dark gray lenses of fine
SAND up to 1/4" thick, with pockets of light olive gray hard lean CLAY
up to 1/2" diameter.

CLAYEY SAND (SC), bluish gray, moist, SAND is fine to medium.
[DEEP MARINE SAND]

Poorly graded SAND (SP), very dense, dark greenish gray, moist, fine,
weakly to moderately cemented, with small pockets of CLAYEY SAND up
to 1/8" diameter.
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TO SAN FRANCISCO

BENCH MARK

Elev 53.3’BM PRHV 26

MAIN POST TUNNEL - PLAN

1:40

NOTE:- This LOTB sheet was prepared in accordance with

the CALTRANS Soil & Rock Logging, Classification,

and Presentation Manual (June 2007).

LOG OF TEST BORINGS
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PROFILE

1.  Borehole terminated at a depth of 59.0 feet on December 3, 2007.
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Termination at El

12/3/2007

Grades with dark brown wood pieces and bone.

Grades brown with wood pieces up to 1/2" diameter

Poorly graded SAND (SP), very loose, yellowish brown, wet, fine.

Grades to dark yellowish brown.

Grades very dense.

CLAYEY SAND (SC), very dense, grayish brown, moist, fine.

Grades with weak cementation.

53.4’ - 53.5’, heavily oxidized zone.

Notes:

SILTY SAND (SM), very dense, dark yellowish brown, moist, SAND is
fine, weak to moderate cementation with iron-oxide staining.

Poorly graded SAND (SP), very dense, dark yellowish brown, moist,
fine, weak to moderate cementation.

Grades dense; heavy horizontal oxidation stains throughout
sample (photo available).

24.5’ - 24.7’, grades to very dense, vertical stains of reddish
brown oxidation.

Poorly graded SAND (SP), dense, yellowish brown, wet, fine, trace
clay. [COLMA SAND]

CLAYEY SAND (SC), loose, yellowish brown, moist, fine to medium,
with reddish brown mottling.

Poorly graded SAND with CLAY (SP-SC), loose, bluish gray, wet,
fine to medium, with lenses of SANDY CLAY. [MARINE SAND]

Grades to Organic SOIL with SAND (OH), soft, bluish gray to
greenish gray, moist, sand is fine to medium.

Organic SOIL (OH), soft, dark brown, moist, trace fine SAND, with
frequent fine roots (up to 1/16" diameter) and decayed vegetation.
[BAY MUD]

SANDY lean CLAY with GRAVEL (CL), dark brown, moist, SAND is fine,
GRAVEL is coarse, subrounded to round, mixed with greenish gray
and very dark gray SANDY CLAY.

Poorly graded SAND with GRAVEL (SP), poorly compacted, yellowish
brown, moist, fine, GRAVEL is subrounded.

CLAYEY SAND with GRAVEL (SC), dark gray, moist, SAND is fine
to medium, GRAVEL is subangular.

CLAYEY GRAVEL with SAND (GC), poorly compacted, dark gray, moist,
fine to coarse, subangular.  [FILL]
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5.0’, grades olive gray, wood pieces are milled.

Grades dark olive brown.

Grades very dense.

26.5’, reddish brown clay in cuttings.

28.0’ - 28.5’, layer of heavy oxidation.

28.8’, grades olive brown without oxidation.

34.5’ - 34.7’, iron-oxide staining.

38.6’ - 38.8’, iron-oxide staining.

Grades yellowish brown, wet, fine.

43.5’, light iron-oxide staining.

45.0’, grades to reddish brown.

Grades light yellowish brown, with iron-oxide stained mottling.

Grades with streaks of iron-oxide staining.

Poorly graded SAND (SP), very dense, dark yellowish brown, moist.

57.5’ - 57.8’, grades reddish brown, wet.

11/29/2007

Termination at El

Notes:

GRAVELLY lean CLAY (CL), dark brown, moist, with pieces of wood
and charcoal.

3.8’, grades to SANDY lean CLAY, stiff, reddish brown mixed with
grayish brown, SAND is fine.

CLAYEY SAND (SC), medium dense, reddish brown, moist, fine, with
grayish brown mottling.  [COLMA SAND]

Poorly graded SAND with CLAY (SP-SC), medium dense, grayish brown,
moist, fine, with iron-oxide staining.

CLAYEY SAND (SC), medium dense, grayish brown, moist, fine to
medium, with reddish brown mottling, weakly cemented, clean SAND
with pockets of yellowish brown, fine SANDY CLAY
(up to 1/4" diameter).

14.0’, grades very dense, with veins of iron-oxide staining, pockets
of SANDY CLAY up to 3/4" diameter.

Poorly graded SAND with CLAY (SP-SC), dense, olive brown, moist,
fine to medium, with reddish brown mottling, weakly cemented.

28.5’, piece of heavily oxidized, strongly cemented sand
(1/2" diameter).

CLAYEY SAND (SC), very dense, dark olive brown, moist, fine, trace
CLAY.

Poorly graded GRAVEL with CLAY and SAND (GP-GC), dark reddish
brown, moist, fine to coarse, angular, with pieces of asphalt,
slight earthy odor.  [FILL]
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1.0’, grades to moist.

Grades yellowish brown with iron-oxide staining, SAND grades fine.

Poorly graded SAND (SP), dense, yellowish brown, moist, fine, trace fines.

Poorly graded SAND with CLAY (SP-SC), dense, yellowish brown, moist, fine.

Grades medium dense with iron-oxide staining.

Poorly graded SAND (SP), dense, dark yellowish brown, moist, fine.

Grades very dense, reddish brown, trace fines.

Grades dark yellowish brown.

CLAYEY SAND with GRAVEL (SC), very loose, dark brown, dry, SAND is fine
to coarse, GRAVEL is fine, with trace of roots and with black specks. 
[FILL]

SANDY SILT (ML), very loose, reddish brown, dry to moist, with ash and
charcoal, with fine GRAVEL, some lenses (1/4" thick) of GRAVELLY SAND
and rootlets.

Poorly graded SAND with SILT (SP-SM), dense to very dense, reddish
brown, moist, slightly cemented, with black specks and iron-oxide
mottling.  [COLMA SAND]

Poorly graded SAND (SP), dense, light yellowish brown, moist, fine to
medium, trace of fines.

Poorly graded SAND with CLAY (SP-SC), dense, light yellowish brown,
moist, fine, with ~1/4" thick seam of iron-oxide and occasional black
specks.

Grades with increase in fines content, with thin zones (1" to 2") of
poorly graded SAND with CLAY, and with iron-oxide staining.

Grades with iron-oxide mottling, SAND grades very fine to fine.

Grades bluish gray, moist, with pockets of CLAY.

Grades olive gray, very stiff.

Grades with shell fragments up to 1".

Notes:

1.  Borehole terminated at a depth of 147.5 feet on January 8, 2008.1/9/2008

Termination at El

Poorly graded SAND with CLAY (SP-SC), dense, dark yellowish brown,
moist, fine, with iron-oxide mottling.

Poorly graded SAND (SP), very dense, dark yellowish brown, moist,
fine, trace fines, with iron-oxide staining.

Poorly graded SAND with SILT (SP-SM), very dense, yellowish brown,
moist, fine, with iron-oxide mottling.

SILTY SAND (SM), very dense, olive brown, wet, fine to very fine,
with iron-oxide staining.

SANDY lean CLAY (CL), hard, bluish gray, moist, with white mineral
nodules, white veins, and black specks.  [OLD BAY CLAY]

Lean CLAY with GRAVEL (CL), greenish gray, GRAVEL is fine to coarse,
angular to subangular, serpentinite fragments, with abundant shells.

Lean CLAY (CL), stiff, dark gray, moist, with black organic specks
and pieces of decayed vegetation.

Poorly graded SILT with SAND and GRAVEL (SP-SM), very dense, bluish
gray, moist, GRAVEL is rounded to angular, SAND is fine, SERPENTINITE
and SANDSTONE fragments.  [DEEP MARINE SAND]

SILTY SAND (SM), greenish gray, moist, trace of GRAVEL, with piece
of decomposed wood, SAND is fine.

1.  Borehole terminated at a depth of 59.0 feet on December 3, 2007. 1.  Borehole terminated at a depth of 59.0 feet on November 29, 2007.
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2/29/2008

Termination at El -22.879

6" ASPHALT CONCRETE.

10" Unreinforced aggregate CONCRETE.

Poorly graded SAND (SP), loose, dark yellowish brown, dry to moist, fine, trace fines.

Grades dark brown.

Lean CLAY (CL), soft, dark brown, moist, trace fine SAND.  [BURIED SOIL HORIZON]

Poorly graded SAND, dense, yellowish brown, moist, fine, trace fines.

Grades to reddish brown with black oxidized nodules (up to 1/4" diameter).

Grades with increase in fines content.

Grades yellowish brown.

33.8’, grades weakly cemented.

Grades with occasional pockets of SANDY CLAY (up to 1/8" diameter).

68.4’, white secondary mineralization forming a banding effect.

Bluish gray and very dark gray.

96.3’ - 96.8’, sand-like texture.

Notes:

1.  Borehole terminated at a depth of 115.0 feet on February 29, 2008.

GRAVELLY fat CLAY (CH), poorly compacted, dark brown, moist, GRAVEL is angular, with SAND.

[FILL]

SILT (ML), medium stiff, yellowish brown, moist, trace fine sand, frequent dark brown

oxidized nodules (up to 1/2" diameter). [COLMA FORMATION]

SILTY SAND (SM), medium dense, yellowish brown, moist to wet, fine, with root hairs (up to

1/16" diameter), with black oxidized nodules (up to 1/16" diameter).  [COLMA SAND]

Poorly graded SAND with SILT (SP-SM), medium dense, yellowish brown, moist to wet, fine
to medium.

35.0’, occasional fine GRAVEL (up to 1/2" diameter), subrounded, reddish brown (chert

fragment).

Lean CLAY (CL), very stiff, yellowish brown and reddish brown, moist, trace fine SAND,

with black specks.  [COLMA FORMATION]

Fat CLAY (CH), very stiff, yellowish brown and grayish brown, dry to moist, trace fines,

trace SAND, with black specks, mottled.

Lean CLAY (CL), hard, yellowish brown and light gray, trace fine SAND, mottled, with

iron-oxide staining, with black specks

SEDIMENTARY ROCK (SANDSTONE), fine to coarse grained, light yellowish brown, decomposed,

very soft, very intensely fractured.  (CLAYEY SAND (SC), very dense, light yellowish brown,

dry, fine to coarse, faint dark reddish brown predefined fracture planes, slight rock

structure, with frequent manganese-oxide staining.)

SEDIMENTARY ROCK (SILTSTONE), dark brown, intensely weathered, moderately hard,

very intensely fractured.

METAMORPHIC ROCK (SERPENTINITE), greenish gray and yellowish brown, very intensely

weathered, moderately soft, very intensely fractured.

METAMORPHIC ROCK (GRANULITE), medium to coarse SAND and fine GRAVEL-sized, yellowish

brown and light greenish gray, intensely weathered, soft, very intensely fractured

(crushed), intensely mylonized, localized sheared surfaces on more competent 0.1’

to 0.2’ thick blocks.

METAMORPHIC ROCK (SERPENTINITE), greenish gray and dark gray, intensely weathered,

variably very soft to moderately hard, very intensely fractured, sharp changes in

rock texture (non-grading), more intensely weathered intervals exhibit texture of

SILT (ML), with SAND, soft, moist, SAND is fine.

69.0’, dark olive gray and very dark gray, moderately weathered, moderately hard to

locally soft, inensely fractured, fractures dipping 15^ to 25^, common secondary

mineralization along closely spaced fractured/sheared surfaces throughout interval,

commonly breaks 0.1’ to 0.2’ fragments (hard).

75.8’, greenish gray and dark gray, intensely weathered, variably very soft to moderately

hard, very intensely fractured.
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1/17/2008

Termination at El -39.384

2.0’ - 2.5’, remnant BRICK structure.

Grades brown.

Poorly graded SAND (SP), loose, yellowish brown, moist, SAND is very fine, trace of fines.

Grades dark brown with slight increase in fines content.

Grades very stiff.

Increase in SAND content, SAND is fine.

Grades with trace of fine SAND.

Grades dense, with black specks.

Grades yellowish brown with black mottling and iron-oxide staining.

Grades without iron-oxide staining and without black mottling.

51.3’ - 52.2’, brecciated zone.

59.2’ - 60.0’, interbedded siltstone lenses (0.1 to 0.3’ thick) with soft sediment deformation.

61.4’ - 62.8’, very intensely fractured (fragments of sandstone and siltstone mylonized)

Fractures are variably oriented, heavy iron-oxide staining on fracture surfaces.

69.8’ - 70.6’, interbedded siltstone lenses (soft sediment deformation?).

79.5’ - 79.8’ and 80.3’ - 80.6’, white apparent decomposition to talc?

84.9’ - 85.8’, white apparent decomposition to talc?

108.0’ - 110.7’, intensely fractured (mechanical).

Healed white anastomized fractures.

116.9’ - 119.9’, polished surfaces on fractures.

117.8’ - 120.0’, brecciated zone.

119.3’, fibrous texture noted.

121.5’, fibrous secondary mineral deposit on fracture.

120.6’ - 123.1’, very dark gray, gabbroic, dense, moderately hard, moderately fractured.

122.15’ - 123.0’, white mineral vein infilling.

123.1’, light greenish gray, soft, intensely fractured (non-gabbroic).

126.3’, gabbroic.

SILTY SAND (SM), dark brown, moist, SAND is fine, with fine angular GRAVEL, with roots and plant

debris, earthy odor detected. [FILL]

Poorly graded SAND with SILT (SP-SM), loose, fine, yellowish brown, moist, with wood pieces,

earthy odor detected.  [FILL]

Poorly graded SAND with CLAY (SP-SC), medium dense, fine to medium, reddish brown, moist, with

occasional coarse SAND. [COLMA SAND]

Lean CLAY (CL), yellowish brown, with black specks and dark gray mottling, trace of very fine

SAND.  [COLMA FORMATION]

Lean CLAY (CL), medium stiff, dark brown, moist, trace of fine SAND, earthy odor detected.

[BURIED SOIL HORIZON]

Lean CLAY (CL), stiff to very stiff, reddish brown, moist, with trace SAND, with frequent black

specks and crushable nodules. [COLMA FORMATION]

Lean CLAY (CL), reddish brown, with crushed nodules, with white veins, slight rock structure,

completely weathered rock. [RESIDUAL SOIL]

SANDSTONE, fine to medium, reddish brown, decomposed, very soft (poorly graded SAND (SP), very

dense, SAND is fine to medium, moist).

SEDIMENTARY ROCK (SANDSTONE), fine to medium grained, yellowish brown, moderately

weathered, moderately soft to soft, moderately fractured, numerous incipiant

fractures, fractures are filled with white precipate (soft).

SANDSTONE BRECCIA, fine grained, dark brown and yellowish brown, moderately weathered, soft

with harder inclusions, moderately fractured.

METAMORPHIC ROCK (SERPENTINITE), dark greenish gray, intensely weathered, very soft, very

intensely fractured, pervasively sheared.

SANDSTONE BRECCIA, fine to medium grained, dark yellowish brown, moderately weathered, soft

(with 0.05’ to 0.1’ thick fragments of siltstone and sandstone).

METAMORPHIC ROCK (SERPENTINITE), light greenish gray and dark greenish gray, slightly weathered

to fresh, very soft to moderately hard, moderately to slightly fractured, common white secondary

mineral veins, commonly intensely sheared.

124.35’, 0.01’ thick fibrous secondary mineral deposit on fracture-oriented perpendicular

to fracture.

Notes:

1.  Borehole terminated at a depth of 115.0 feet on January 17, 2008.

93.0’, white secondary mineral "blocks" and vein fillings common throughout interval

(up to 0.05’ thick).
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2/19/2008

Termination at El -38.578

70.422

2.5’, piece of plastic.

diameter, slight organic odor detected.  [BURIED SOIL HORIZON]

Grades without decayed vegetation.

Grades with iron-oxide staining, increase in SAND content, dense.

Grades with pockets of SANDY CLAY.

Poorly graded SAND (SP), dense, fine, reddish brown, moist, trace fines.  [COLMA SAND]

Black carbon nodule up to 1/4" diameter.

Grades dark yellowish brown.

Poorly graded SAND with CLAY (SP-SC), very dense, reddish brown, moist, fine.

Grades yellowish brown.

Grades reddish brown with yellowish brown layer, with occasional black specks.

Grades yellowish brown, very dense.

Grades without black specks, without iron-oxide staining.

SAND grades fine.

45.0’, grades clayey.

54.5’, grades moderately strong and moderately weathered.

Greenish gray non-gabbroic, pervasively sheared, slightly weathered to fresh, soft.

61.5’, reddish brown slightly oxidized zone.

Recovery is dark gray gabbroic blocks only.

Break at 68.95’ is mechanical.

68.5’, green and dark gray, moderately fractured, moderately soft.

69.0’ - 70.5’, surface of core is slightly pitted.

71.0’ - 71.5’, light green mineral vein infilling (chlorite?).

71.6’, white minearl vein (0.08’ thick) with fibrous texture.

73.0’, green and greenish gray, very soft, slightly weathered.

72.1’, white mineral vein (0.08’ thick).

74.0’, surface pitted.

75.0’, very soft.

78.5’ - 78.8’, dark purple block of harder serpentinite (gabbroic).

83.3’, light greenish gray, very soft to soft.

84.3’ - 84.7’, harder blocks.

90.5’, iron-oxide staining.

91.5’, diagonal white secondary mineral vein filliing.

94.0’, soft, secondary white mineral disceminated throughout.

1.  Borehole terminated at a depth of 124.0 feet on February 19, 2008.

2.  PS logging, televiewer, piezometer, packer testing, rat hole 109’ to 124’.

Notes:

CLAYEY GRAVEL (GC), reddish brown, moderately compacted, gravel is fine, angular,
with fine to coarse sand, with black organic mottling - dry to moist.  [FILL]

SANDY ORGANIC SOIL (OL), soft to medium stiff, with fine SAND, very dark brown,
moist, with decayed vegetation up to 1.5" diameter, slight organic odor detected.
[BURIED SOIL HORIZON]

SILT with SAND (ML), medium stiff, yellowish brown, dry to moist, with light yellowish
brown mottling and black specks, strongly cemented, with piece of decayed vegetation.
[COLMA FORMATION]

Grades fine to medium, with frequent pockets of slight cementation, with occasional
black specks and iron-oxide staining.

Grades dense, dark yellowish brown and light yellowish brown, with pockets of slight
cementation, trace fines, SAND grades fine to medium.

Grades to SANDY SILT,  yellowish to reddish brown, dry to moist, SAND is fine, with
light yellowish brown mottling, with black specks.  [COLMA SAND]

Poorly graded SAND with CLAY (SP-SC), dense, fine, yellowish brown, moist, horizontally
laminated, with iron-oxide mottling.

Poorly graded SAND (SP), medium dense, fine to medium, dark yellowish brown, wet, with
iron-oxide mottling, with crushable black carbon nodules.

Poorly graded SAND with CLAY (SP-SC), dense, fine to very fine, dark yellowish brown,
moist, with iron-oxide mottling.

Lean CLAY with SAND (CL), very stiff, grayish and yellowish brown, moist, pockets of
cemented SAND up to 1/8" diameter, occasional piece of angular fine GRAVEL.
[RESIDUAL SOIL]

METAMORPHIC ROCK (SERPENTINITE), greenish gray, very intensely weathered, soft, very
intensely fractured (Lean CLAY with SAND (CL), very stiff, moist).

METAMORPHIC ROCK (SERPENTINITE), dark greenish gray, moderately weathered, gabbroic
recovery is broken with largest core length 0.2’.

70.5’, 0.15’ thick diagonal white mineral vein, moderate iron-oxide staining on fracture
surfaces at 69.4’ and 70.6’.

Dark purple blocks of harder serpentinite (gabbroic) at 76.5’, 77.5’, and 77.0’
(each 0.2’ thick).

80.5’, 0.3’ block of greenish gray harder serpentinite (gabbroic).

82.5’ - 83.3’, dark greenish gray, intensely fractured, moderately hard, moderately
strong, slightly weathered.

95.8’ - 97.0’, dark greenish gray, moderately hard, intensely to moderately fractured
(no secondary, not internally sheared), fibrous mineralization noted along fractures.

104.7’ - 105.6’ and 107.0’ - 108.0’, recovery is broken, moderately hard, dark gray and
green gabbroic serpentinite up to 2.5" in length.

105.0’ - 105.4’, recovery is only loose, moderately strong, moderately hard, fresh
blocks of dark gray and green serpentinite up to 1" in length.
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1.4"

1.4"

1.4"

1.4"

 REC=33%

 RQD=0%

 RQD=31%

4/1/2008

Termination at El -33.647

79.353

PL

PL

GRAVEL with SAND (GP), dark gray and brown, moist, gravel is angular, sand is fine.  [BASEROCK]

Poorly graded SAND (SP), poorly compacted, dark yellowish brown, moist, fine.  [FILL]

SILTY SAND (SM), poorly compacted, dark brown, wet, fine to very fine.

SILT (ML), soft, dark brown, wet, trace fine SAND, with crushable iron-oxide nodules.

[BURIED SOIL HORIZON]

SILT with SAND (ML), medium stiff, yellowish brown, moist, SAND is fine, with pockets of dark

brown iron-oxide staining up to 1/4" diameter.  [COLMA FORMATION]

12.0’, black vertical seam of organic filling.

Poorly graded SAND with SILT (SM), dense, dark yellowish to reddish brown, moist,  fine.

Grades yellowish brown, with iron-oxide mottling, with black nodules (up to 1/8" diameter).

SILTY SAND (SM), loose to medium dense, yellowish brown to reddish brown, moist, with crushable
iron-oxide nodules, fine. [COLMA SAND]

Grades without iron-oxide staining.

37.0’, harder drilling.

Grades very dense, with iron-oxide mottling.

METAMORPHIC ROCK (GREENSTONE), dark greenish gray, intensely fractured, moderately hard,

moderately weathered, iron-manganese rich mineral composition, internally folliated with

elongated crystals, iron-oxide staining throughout, prominent healed fractures filled with

white mineral dipping 68°.

~44.5’, soft, moderately weathered, with moderately soft zones.

45.1’ - 45.2’ and 45.3’ - 45.5’, soft, 0.1’ to 0.2’ thick intensely sheared zones, locally very

intensely weathered, thin mineral filled fractures in soft zones, predominantlyn sub-horizontal

very soft zones with intersecting 45^ fractures, manganese-oxide coating on fracture planes.

47.0’, abrupt color change to purplish brown, moderately soft, moderately strong, moderately

to slightly weathered.  Orthogonal filled fractures up to 45^ dip.

47.5’, greenish gray, core broken into fragments ranging from 0.05’ to 0.2’.

48.5’, intensely fractured.

Crushed zones at 49.0’, 49.3’, and 49.8’.  Common manganese-oxide coating on fracture planes.

50.2’, very intensely fractured (clayey), intensely sheared, moderately weathered.

51.25’, intensely fractured, moderately hard, slightly weathered, orthogonal fracture planes.

54.5’, moderately fractured, very soft to soft, intensely to moderately weathered.

55.6’, 1/4" thick mylonized clayey fracture filling.

55.8’, internally crushed, very soft, intensely to moderately weathered.

57.3’ - 57.5’, intensely fractured zone.

58.0’, medium fractured, moderately hard, moderately strong, moderately weathered.

58.0’, intensely fractured, soft to moderately soft, moderately weathered, iron-oxide

staining on micro-fractures.

58.2’, white preciptate on fracture face (calcite?), 1/16" thick precipitate filling on

additional micro-fractures throughout.

59.7’, intensely fractured, friable, very weak, severe to moderate weathering.  Highly sheared
zone.

61.0’, slightly fractured, moderately hard, slightly weathered, variably oriented fractures,
commonly filled with tan to light brown (calcite?) filling.  Fractures are commonly closed
(intensely spaced internally), localized iron-oxide staining.

62.0’, intensely fractured, soft, locally internally sheared, moderately to slightly weathered,
up to 1/4" thick tan to very light brown (calcite?) filling.

62.1’, serpentinized zone (0.2’).

64.5’, moderately weathered, locally intensely sheared/crushed.

67.0’, slightly fractured, moderately hard.

78.0’, minor localized iron-oxide staining.

78.4’, horizontal contact.

69.0’, variably oriented fractures, grades green, with anastomozing veins of (clear) gray

mineral filling (translucent).

70.0’, intensely fractured, localized iron-oxide staining, translucent vein fillings up to
0.08’ thick, variably oriented (healed shear zones), commonly fractured.

74.5’, slightly fractured (internally intensely sheared), serpentinitic, soft (locally plastic),
moderately to slightly weathered, continued translucent vein filling.

76.0’, moderately hard, slightly weathered, abundant closed fractures, abundant fine to medium
sand-sized particles along fractues, ferro-magnesium minerals predominate, localized iron-oxide
staining (minor).

78.9’, intensely fractured, very soft, moderately weathered (internally crushed), predominantly
comprised of talc.  Remnant rock fabric with serpentinite appearance, highly sheared.

84.0’, very intensely to intensely fractured, moderately soft, slightly weathered.  Highly

weathered (40^ to 90^), intensely sheared planes/fractures.  Locally phyllitic in appearance,

secondary mineralization along micro-fractures, locally serpentinized appearance (chlorite?).

89.0’, same as above, with irregular sub-horizontal surfaces.

92.0’, intensely to moderately fractured (internally sheared/crushed).

98.4’, slightly weathered to fresh.

102.1’, sub-horizontal fracture.

104.7’, healed fractures with secondary mineral formation, vein fillings.

106.9’, moderately fractured, moderately hard, fresh.

106.9’ to 107.8’, gabbroic.

107.8’, intensely fractured (internally sheared), soft, slightly weathered.

86.0’, intensely fractured, intensely sheared with foliated appearance, alternating light green

and dark gray.  Green mineral (chlorite?) fibrous, perpendicular to veins.  Locally crushed,

friable, plastic.  Primary orientation of folliation is vertical.

METAMORPHIC ROCK (SERPENTINITE), bluish gray, very slightly fractured, slightly weathered

(internally highly sheared), with "platey" texture, talc? on internal fracture planes.

Grades to shaley serpentinite, moderately fractured, soft to moderately hard, with soft

intervals (up to 0.4’ at 102.1’), slightly weathered to fresh.

106.0’, intensely fractured to crushed (internally sheared), slightly weathered to fresh,

abundant chlorite? fracture and vein filling up to 1/8" wide (healed fractures).

110.0’, very slightly fractured (very intensely micro-fractured), fresh (much of core has

appearance of highly sheared shale with secondary (chlorite?) mineral formation along weak

zones).

Notes:

1.

2.

Borehole terminated at a depth of 113.0 feet on
April 1, 2008.

Suspension velocity, televiewer, and packer tests
performed on April 2, 2008.
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IGNEAUS ROCK (GABBRO), dark gray and bluish gray, moderately fractured (internally sheared
and crushed), very soft to moderately hard, moderately to slightly weathered.  Serpentinite
appearance with platey mineral structure common.
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50/5.5"

6/1/2008

Termination at El -6.622

91.378

3.75" ASPHALT, 7.5" CONCRETE.

SANDSTONE BRECCIA, reddish brown.

23.0’ - 23.4’, SANDSTONE piece.

25.0’ - 25.3’, hard SILTSTONE piece.

Grades with SANDSTONE, SILTSTONE, and SHALE fragments.

30.0’ - 30.8’, slightly serpentinized or chloritized interval.

33.0’, slightly weathered.

Grades with SHALE fragments.

37.5’ - 38.3’, moderately hard SILTSTONE fragments with some SERPENTINITE.

41.5’ - 41.65’, reddish brown (CHERT?) fragment.

42.0’, SHALE fragments, moderately soft.

46.5’, 1.5" greenish gray, serpentinized interval.

49.8’, light gray, completely sheared throughout.

Fragments are up to 0.02’ thick.

55.4’ - 56.0’, fragments are meta-SANDSTONE (up to 0.25’ thick).

61.0’, moderately weathered, with slight iron-oxide staining throughout.

63.0’, slightly weathered.

CLAY matrix is dark greenish gray, serpentinized.

68.5’, white secondary mineral deposit.

Grades slightly more gray than green and slightly more SILTSTONE layer.

69.0’ - 69.8’, crushed granular interval.

White secondary mineral is more common.

74.0’, sheared SHALE matrix commonly has sandy intervals.

Notes:

1.  Borehole terminated at a depth of 98.0 feet on June 1, 2008.

43.0’, SILTSTONE and fine grained SANDSTONE fragments (up to 0.1 thick)

in sheared SHALE matrix.

MELANGE MATRIX, gray, intensely fractured, moderately weathered, moderately

hard, fine-grained SANDSTONE fragments (up to 0.25’ thick) in sheared SHALE

matrix.

SANDSTONE BRECCIA, fine grained, yellowish brown, moderately weathered,

core is broken, contains CLAY and SILT, SANDSTONE pieces are hard, with

soft CLAYEY, thinly weathered portions.

SILTY SAND (SM), very dense, brown to reddish brown, moist, trace GRAVEL,
GRAVEL is fine to coarse, highly weathered sandstone fragments.

SILT with SAND (ML), hard, brown and yellowish brown, dry, trace GRAVEL,
GRAVEL is angular to subangular, with reddish brown mottling, rock-like
structure (defined fracture planes).  [RESIDUAL SOIL]

SILTY SAND with GRAVEL (SM), light brown, dry, SAND is fine to medium,
GRAVEL is fine, angular to subangular.  [FILL]

56
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50/3.5"

 RQD=0.5/1.5%

 RQD=1.9/3.8%

 RQD=3.5/4.0%

 RQD=0%

 RQD=0%

 RQD=N/A%

 RQD=0%

 RQD=0%

 RQD=0%

 RQD=0%

 RQD=0%

 RQD=0%

 RQD=0%

 REC=94%

 REC=86%

 REC=100%

 REC=93%

 REC=82%

 REC=90%

 REC=100%

 REC=100%

 REC=92%

 REC=87%

 REC=100%

 REC=79%

 REC=53%

 REC=100%

UC
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PL

PL

 REC=100%

 RQD=0%

93.094

7/27/2008

Termination at El 46.894

4" ASPHALT, 6" CONCRETE, 3/4" BITUMENOUS LAYER.

SANDY lean CLAY (CL), stiff, reddish brown, moist, SAND is fine.

10.0’, moderately fractured.

17.8’, slickensides on fracture plane.

20.2’, intensely fractured and broken.

Mylonized from 23.65’ to 26.1’.

38.0’, gold colored disseminated minerals noted (pyrite?)

38.6’, moderately fractured, hard to moderately hard.

43.8’ - 43.9’, very fine grained.

44.0’, mylonized zone.

Notes:

1.  Borehole terminated at a depth of 46.2 feet on July 27, 2008.

SILTY SAND (SM), medium dense, dark yellowish brown, dry to moist, fine,

soil appears to have been compacted.  [COLMA SAND]

SANDY lean CLAY (CL), stiff, dark yellowish brown, moist, SAND is fine to

medium.

SEDIMENTARY ROCK (SANDSTONE), fine grained, intensely weathered, yellowish
brown, very soft, very intensely fractured.

SEDIMENTARY ROCK (SANDSTONE), intensely weathered, moderately hard,

yellowish brown, intensely fractured, some fractures infilled with

lean clay dipping ~45^ up to 0.03’ thick.

SEDIMENTARY SANDSTONE (BRECCIA), mylonized, pegmatic, with moderately

soft fragments (gravel-size pieces of SANDSTONE), yellowish brown,

moderately to slightly weathered, matrix is very soft, intensely

fractured.

SEDIMENTARY ROCK (SHALE), 2-3" seam, moderately soft, intensely weathered,

slickensides on fracture plane not parallel to shale bedding.

SEDIMENTARY ROCK (SANDSTONE), fine to medium grained, moderately weathered,

light grayish brown, moderately hard, moderately fractured, thin white vein

fillings locally open.

METAMORPHIC ROCK (META-SILTSTONE), dark gray, moderately weathered,

moderately hard, intensely fractured and broken.

SEDIMENTARY META GRAYWACKE (SANDSTONE), fine to medium grained, moderately

weathered, light grayish brown, moderately hard, very intensely fractured.

SANDSTONE BRECCIA, moderately weathered, moderately hard, pegmatic

fragments in soft matrix.

SEDIMENTARLY ROCK (SANDSTONE), fine grained, moderately weathered, light

grayish brown, moderately hard, intensely to moderately fractured.

Core run is broken to fragments up to 0.1’ in diameter with occasional

intact core lengths up to 0.4’ long.

32.0’, occasionally ruggy, with gray lean CLAY on fracture surfaces,

slightly weathered.

35.0’ - 35.5’, steeply dipping fractures, slightly weathered to fresh, light

grayish brown, continued white vein infilling.

39.9’, fracture dipping ~75^ white vein infilling, intensely to moderately

fractured.
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79.635

4/8/2008

Termination at El -34.365

Notes:

1.  Borehole terminted at a depth of 114.0 feet on April 8, 2008.

1/2" ASPHALT CONCRETE.

SEDIMENTARY ROCK (SANDSTONE), fine, dark gray, intensely weathered, moderately

soft, intensely fractured, with yellowish brown CLAY infilling.  [BEDROCK]

12.0’, fracture orientation and spacings remain consistent with above.

15.9’, seam infilling with clay.

16.5’, slickensides parallel to dip.

19.0’, slightly weathered (slight iron-oxide staining).

23.0’, hard, fresh to slightly weathered (absence of iron-oxide stains).

23.4’, white mineral, vein, hard (non-quartz).

23.6’, CLAY seam infilling.

30.9’, 0.08’ thick shear zone (light gray, silty, fine sand).

31.0’, contact to fine grained SAND (medium grained above).

36.4’, very intensely fractured (crushed) (silty, fine SAND shear zone).

38.3’, 0.05’ quartz vein.

50.0’ - 51.1’, crushed, very fine grained.

51.1’ - 52.1’, clayey (primarily clay with hard fragments).

52.1’ - 52.4’, crushed, very fine grained.

52.4’ - 52.9’, clayey.

56.5’, less clayey (more intact shale).

59.2’, crushed/sheared zone without clay.

Iron-oxide staining common on fracture faces, moderately weathered.

67.5’, continued highly sheared shale.

67.5’ - 68.2’, scattered quartz vein filling.

68.2’, subangular sandstone fragments (up to 0.05’) in olive brown clay matrix.

SEDIMENTARY ROCK (MELANGE MATRIX), dark gray, fresh, very soft.

81.1’, chlorite? vein (1/4" thick).

82.3’ - 82.6’, crushed zone.

89.6’ - 91.0’, fractured mylonized zones.

91.0’, hard, moderately fractured.

92.0’, mylonized seam (0.02’ thick).

94.4’, intensely to moderately fractured, mylonized zone.

95.0, crushed zone.

96.4’, mylonized clay zone with quartz vein filling.

108.3’ - 109.5’, additional sub-vertical fractures.

23.0’, multiple vertical fractures entire length of core with additional

sub-horizontal fractures.

27.0’ - 28.0’, white mineral vein fillings (unrelated to fracturing) pervasively

fractured (from fragments to 0.2’).

28.0’, intensely fractured, fractures dipping commonly 60^ to 70^, continued

localized white mineral vein fillings.

33.4’, fine to medium grained (core broken with silty fine SAND fragments

<0.01’ to 0.2’).

38.0’, 0.3’ intact fragment (laminated showing soft sediment deformation), no

visible sand grains.

SEDIMENTARY ROCK (MELANGE MATRIX), dark gray (consisting of fine grained

SANDSTONE, very hard SILTSTONE, and fragmented hard SHALE), very intensely

fractured (crushed), slightly weathered to fresh. Very soft to hard.

48.5’, fresh, fragments are fine grained, lithic SANDSTONE, occasional
quartz? veins, fragments range from <0.01’ to core diameter.

~17.9’ to 19.0", near vertical fracture, undulating surface intersecting

fractures average orientation is 345/81E.

Scattered green mineral filling within small cavities (up to 0.08" diameter)

(chlorite?).

53.0’, highly sheared shale with internal slickensided shear planes within

rock mass and very fine grained sandstone fragments.

56.8’ and 60.4’, 0.15’ hard resistant rock fragments, core breaks are irregular

sub-horizontal to 10^dip.

64.5’, very minor local staining on surfaces (chlorite?), iron-oxide staining

throughout, primarily sheared fragments with sub-horizontal fissillity.

65.5’, interval ranges from pervasively sheared shale (clayey) to hard gray

sandstone fragments (up to 0.25’).

SEDIMENTARY ROCK (SANDSTONE), fine grained, hard, very intensely fractured,

moderately weathered with heavy iron-oxide staining on fracture surfaces

and extending slightly into the rock mass.

72.5’, iron-oxide staining on some surfaces, but not all, suggesting mechanical

breaks.

74.0’, continued mechanical breaks, multiple fracture orientations, quartz vein

(20^ dip) at 74.7’ (0.02’ thick).

81.6’, quartz vein (1/4" thick), sheared shale with hard sandstone pieces

(up to 1/4"diameter).

SEDIMENTARY ROCK (SANDSTONE), dark gray, fine grained, moderately hard, very

intensely fractured, fresh, not clayey.

SEDIMENTARY ROCK (MELANGE MATRIX), dark gray, slightly weathered to fresh,

soft, very intensely fractured (crushed), mylonized (CLAY-like) with subangular

sandstone fragments, variably oriented contacts dipping up to 30^.  SANDSTONE

fragments up to 0.2’ thick localized shearing along thin fractures.

METAMORPHIC ROCK (META-SANDSTONE), steeply dipping, laminated relic bedding

offset by healed micro-faults, dark gray, fresh, hard, moderately to slightly

fractured, milky white vein filling.

89.0’, clayey infilling common, very intensely fractured (crushed), random

quartzitic vein filling, locally associated with fractures and planes of

weakness, harder pieces within mylonized zone are moderately hard overall

matrixes soft.

99.0’, continued quartz vein filling, parallel and not parallel to fractures,

moderately fractured.

103.2’, sheared/mylonized, dark gray and yellowish brown, iron-oxide staining

throughout fractures, very intensely fractured (crushed), slickensides of

fractures at 103.2’ parallel to dip.

104.0’, pervasively fractured, mylonized, with pervasive secondary clay

formation, remanant intersecting fracture planes at 30^ to 40^ dip,

moderately weathered.

106.5’, predominantly moderately hard, intensely weathered, clay smearing and

iron-oxide staining on fractures at 109.0’.

106.5’ - 106.9’ and 108.5’ and 108.8’, clayey mylonized zones (with subangular

sandstone fragments in clay matrix).

109.0’, gray clay along predominant fracture.  Quartz? veins continued,

primarily unrelated to fracures.  Multiple fracture sets primarily between

50^ - 30^.

110.7’ - 102.2’, pervasively sheared with a substantial portion mylonized,
random fracture orientations.

112.5’, pervasively oxidized, intensely fractured, variably oriented
fractures.

SEDIMENTARY ROCK (SANDSTONE), medium grained to fine grained, no indication of

bedding, dark grayish brown, moderately weathered, moderately hard, moderately

fractured, heavy iron-oxide staining on fracture surfaces, light staining

within rock mass at 4.5’, vein infilling up to 0.02’ thick (calcite?), grades very

thinly bedded, intensely fractured, fracture dipping ranges from 20^ to 70^, 

fractures are typically intensely weathered.  Grains are angular to subangular,

uniform, numerous insipient fractures, very dense/lithified.

6.8’, finer grained with decrease in medium grained, darker minerals,
moderately to slightly weathered.

10.01’, clayey sand sheared filling, entire interval appears massive (no
indication of bedding).

21.0’, very intensely to intensely fractured with one length from 21.5’ to

22.0’ intact.

Continued above

Continued from below
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TO SAN FRANCISCO

BENCH MARK

Elev 60.6’BM PRHV 16

BATTERY TUNNEL - PLAN

1:40

NOTE:- This LOTB sheet was prepared in accordance with

the CALTRANS Soil & Rock Logging, Classification,

and Presentation Manual (June 2007).

BATTERY TUNNEL - SOUTHBOUND

LOG OF TEST BORINGS
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1.4"
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0
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4/22/2008

Termination at El -15.1

30.0’, intensely fractured.

33.0’, bluish gray, moderately weathered.

42.4’ - 43.0’, irregular fracture not measured (sub-vertical).

46.2’ - 46.8’, sub-vertical.

Increased iron-oxide staining at 51.0’.

Very slight iron-oxide staining, moderately to slightly fractured.

Very intensely fractured zones at 59.4’ to 59.8’ and 61.6’ to 62.1’.

Localized banding appearance of dark mineral fragments.

64.9’, mechanical break.

One core break is mechanical.

71.7’ - 72.3’, crushed.

73.0’ - 73.2’, hard.

82.5’ - 87.9’, sheared zone (clayey).

86.1’, 0.2’ clay zone.

88.1’ - 88.6’, crushed (not clayey).

88.8’ - 89.3’, sheared zone (clayey).

Iron-oxide along fracture planes.

104.1’, quartz vein infilling.

105.0’ - 105.5’, contact to fine grained.

108.0’ - 109.2’, very thinly bedded.

Notes:

1.  Borehole terminated at a depth of 113.0 feet on April 22, 2008.

SILTY SAND (SM), poorly compacted, very dark brown, moist, fine, occasional fine

gravel and coarse sand, slight organic odor, trace fine roots.  [FILL]

Poorly graded SAND (SP), poorly compacted, dark yellowish brown, moist, fine to

very fine, occasional roots (up to 1/8" thick).

Grades with dark gray to black laminations (horizontal), with occasional dark

brown CLAY.

Lean CLAY with SAND (CL), medium stiff, dark brown, moist, SAND is fine.

[BURIED SOIL HORIZON]

Lean CLAY with SAND (CL), medium stiff, yellowish brown, moist, with iron-oxide

nodules and mottling.  [COLMA FORMATION]

SEDIMENTARY ROCK (SANDSTONE), fine to medium grained, yellowish brown, very soft,

decomposed, intensely fractured, with vertical and sub-horizontal partings, with

manganese-oxide staining on vertical fracture planes, angular to subangular gravels,

individual grains commonly altered around perimeter (poorly graded SAND with CLAY

(SP-SC), moist, with iron-oxide mottling and nodules).

SEDIMENTARY ROCK (SANDSTONE), fine to medium grained, no indication of bedding,

yellowish brown, intensely to moderately weathered, moderately hard, intensely

fractured, manganese-oxide staining on fracture planes.

21.1’, approximately 1/2 face manganese-oxide stained separated by fracture from

thin clay filling.

23.0’, fine to coarse grained, pitted texture, continued manganese-oxide staining

of fractures at 23.3’, 23,5’, and 24.3’; clay filling on fractures (up to 0.01’ thick),

fracture dips range from sub-horizontal to 30^ with occasional up to 80^.

38.0’ - 38.8’, very intensely fractured (crushed), with localized mylonization

(variably oriented fractures with clay filling), minor pitting along some

fractures, most fractures dip 20^ to 40^ with occasional vertical fractures.

is variable and mixed suggesting soft sediment deposition.

Iron-oxide staining only, limited to fracture planes, very intensely fractured

zones 45.6’ to 45.8’ and 47.2’ to 47.6’.

48.0’, occasional white (quartz?) veins, aphinitic dark rock fragments (fine grained

sized) within fine to medium matrix, slightly weathered.

50.0’, elongated rock fragments (aphinitic) are sub-parallel, dark minerals
predominate, moderately fractured, hard.

Unfractured, continued <0.02’ thick quartz veins, continued localized dark mineral

"banding", strong, fresh to slightly weathered.

SEDIMENTARY ROCK (SHALE), aphanitic, no indication of bedding, dark gray, fresh,

moderately hard where intact otherwise sheared, very intensely to intensely

fractured, weak to moderately strong.

73.2’ - 75.1’, crushed/sheared, highly variable orientation to shears, minor green

serpentine fragments.

SEDIMENTARY ROCK (SANDSTONE), fine to medium grained, dark gray, slightly weathered,

moderately hard, intensely fractured, slight iron-oxide staining on some fractures,

fractures ~45-90^.

80.0’, fresh, continued quartz veins, with dark mineral veins, localized soft sediment

deposition.

SEDIMENTARY ROCK (SANDSTONE and SHALE), commonly crushed to fragments up to 0.1’

diameter, SANDSTONE is fine grained, variably oriented quartz veins within SANDSTONE

intervals, light green mineral (chlorite?) within SHALE intervals, soft, moderately

weathered.

SEDIMENTARY ROCK (SANDSTONE), fine to medium grained, laminated to thinly bedded

(contact between fine to medium grained and very fine gravel at 91.9’ ~60^ to 80^

dip), dark gray, moderately to slightly weathered, moderately hard to moderately

soft, intensely fractured, numerous closed fractures, fractures are randomly

oriented, numerous healed micro faults.
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1/22/2008

Termination at El 25.53

CLAYEY SAND (SC), loose, dark brown, dry, fine, with GRAVEL.  [FILL]

Grades dry to moist.

Grades no GRAVEL, grades with pockets of yellowish brown CLAY.

Poorly graded SAND, loose, reddish brown, dry to moist, fine.

Grades dark yellowish brown.

Grades yellowish brown to light yellowish brown, medium dense.

SAND grades fine to medium.

SAND grades fine.

Grades moist.

Lean CLAY with SAND (CL), soft, brown, wet.  [COLMA FORMATION]

Grades with black organic mottling, medium stiff to stiff.

35.2’, slightly weathered, moderately to intensely fractured.

37.6’ - 37.9’, intensely fractured.

41.8’, slightly weathered to fresh.

47.3’ - 47.6’, surface of core is commonly pitted.

59.3’, hard piece of meta-sandstone (0.3’).

Lean CLAY with SAND (CL), soft, very dark gray to black, wet, with

brown mottling, occasional small decayed vegetation.

[BURIED SOIL HORIZON]

Grades yellowish brown with gray clay lenses and pocket of very

stiff gray CLAYEY SAND.

SEDIMENTARY ROCK (SANDSTONE), fine to medium grained, massive,
gray to dark gray, moderately weathered, moderately hard, intensely
fractured.

SEDIMENTARY ROCK (SANDSTONE), fine to medium grained, massive gray

to dark gray, moderately weathered, moderately hard, intensely

fractured, anastomizing white secondary mineral vein infilling.

SANDSTONE and SHALE, sandstone is medium to fine grained, laminated
to moderately bedded (distorted by soft sediment deformation and
micro faulting white secondary mineral vein infilling occurs along
faults), gray to dark gray, slightly weathered to fresh, moderately
hard, moderately fractured, surface of core is occasionally pitted,
fractures are commonly polished and slickensided.

MÉLANGE MATRIX, very dark gray gravel, slightly weathered to fresh,
very soft, very intensely fractured (hard meta-sandstone fragments
in sheared shale matrix)(lean clay with gravel (CL), soft, gravel is
fine to coarse, angular, moist to wet).

Notes:

1.  Borehole terminated at a depth of 75.5 feet on January 22, 2008.

94.5’, moderately fractured with localized very intensely fractured (crushed)

zones along fractures, limited to fracture planes.

98.0’, slightly to moderately weathered.  From 99.0’ to 99.8’, fracture with
localized crushing and slickensides.  Increase in iron-oxide staining.

101.0’ - 102.2’, fine to very fine grained, moderately soft, indicating soft

sediment disposition.

102.4’ - 102.9’, very intensely fractured (crushed), moderately

weathered, with evidence of shearing.

105.5’, frequent closed/healed fractures, ruggy, (occasional iron

-oxide stained openings in the core that are not, through

fracturesup to 0.2’ in length and 0.03’ wide oriented near vertical

to dipping ~80^).

108.0’, near parallel, sub-vertical fractures (to 110.5’), fine to

medium grained from 109.2’ to 110.0’ and 111.0’ to 111.2’.

111.0’ to 112.8’, frequent randomly oriented whie mineral veins

(calcite?).

Continued on next column.
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BTSB-R3-PZ-D Continued

RW6-R1-PZ

2.4"

1.4"

 RQD=0%

 RQD=0%

 RQD=32%

 RQD=17%

 RQD=0%

 RQD=14%

 RQD=0%

 RQD=9%

 RQD=22%

 RQD=18%

 RQD=0%

 RQD=40%

 RQD=28%

 RQD=0%

 RQD=0%

 RQD=26%

 RQD=0%

10

12

49

42

47

45

54

50/1"

PA

PA

PA

PA

PI

UW

UW

UW

UW

UW

UW

UW

DS

DS

DS

DS

DS

DS

M

M

M

M

M

M

M

M

PL

PL

PL

PL

UC

UC

2/28/2008

Termination at El 44.507

108.507

2.4"

1.4"

2.4"

1.4"

2.4"

1.4" Grades dense.

Grades reddish brown, moist, fine, with slight black carbon mottling.

Core at full diameter (~2.5").

24.5’, intensely fractured, moderate oxidation staining on fractured planes.

Crushed zones (0.05’ thick) at 25.2’, 25.5’, and 26.1’.

29.0’ - 33.3’, crushed zone with clay.

33.2’, dark gray.

37.0’, slightly weathered.

47.7’ - 48.8’, multiple near vertical fractures.

50.3’ - 51.2’, crushed zone.

56.0’, crushed (mechanical?)

57.0’ - 58.3’, vertical fracture.

59.5’, mineral precipitate on naturally occuring fracture planes.

62.0’, crushed (primarily mechanical?)

62.5’ - 63.1’, very closely fractured (mechanical).

63.1’, crushed (primarily mechanical?).

CLAYEY SAND (SC),  loose, dark brown, dry to moist, fine, with occasional

roots, with pieces of crushable black nodules, strong organic odor.  [FILL]

SILT with SAND (ML), stiff, yellowish brown, dry to moist, with iron-oxide

staining, SAND is very fine, with black organic mottling and pieces of

decayed vegetation.  [COLMA FORMATION]

SILTY SAND (SM), medium dense, yellowish brown, dry to moist, very fine,

with frequent black specks and piece of decayed vegetation up to 1/8"

diameter.  [COLMA SAND]

Grades yellowish brown, medium dense, with iron-oxide mottling, and seams

of light yellowish brown CLAY.

SEDIMENTARY ROCK (SANDSTONE), yellowish brown, decomposed, soft (poorly

graded SAND with CLAY (SP-SC), very dense, moist, SAND is fine with light

gray CLAY infilling and black organic mottling).

SEDIMENTARY ROCK (SANDSTONE), fine to medium grained, massive, yellowish

brown and grayish brown, moderately weathered, moderately hard, heavy

mechanical breaks (at 0.1’ to 0.2’), obscure in-situ fractures with some

evidence of variably oriented natural fractures ranging from 50̂  to 80̂ .

26.2’, medium fractured, variably oriented dark gray lamination due to soft

sediment deformation.

50.75’, fresh, moderately hard to hard, with mineral precipitate infilling

of fractures (no evidence of shearing).

53.0’, white mineral veins aligned at 45̂  occasionally correspond to

fractures, additional fractures not aligned with veins.
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