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Dames & Moore (D&M), 1948, “Foundation Investigation, Proposed Bevatron Building Radiation Laboratory,
University of California, Berkeley, California,” consulting report dated November 17, 1948.

(LBNL #097)

Logs of Borings 1 through 5

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations
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Dames & Moore (D&M), 1956, “Foundation Investigation, Proposed Development, Bevatron Area, Radiation
Laboratory, Berkeley, California,” consulting report dated May 25, 1956.

(LBNL #199)

Logs of Borings 4 through 15

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations
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ELEVATION IN FEET

110 DARK BROWN SEVERELY FRACTURED &
DECOMPOSED SAND STONE
5.3% 136
705
EGRAD ING REDD | SH=BROWN)
700 SOME SEEPAGE)
695
7 BORING 11
MOISTURE CONTENT | DRY DENSITY SHEAR ING STRENGTH DRILLED MARCH 21, 1956
IN % LBs,/Cu. FT, IN LBS./SQ. FT. :
) 20 30[120 110 100[3000 2000 1000 0 ELEVATION 710’
710 y YELLOWI SH—GRAY CLAY
———t———0————- ————e
______ | & — - - - ——
=0 — 1@ ———~—f————e1 (SOME REDD I SH-BROWN CLAY &
——————— ~ O — =g ROCK FRAGMENTS)
705 o
______ e _ P
S U [ SRR iy SR ——— —_ A _;_, R
““““ I I T T00-22, 5% 06219 e |

665

BORING 10

DRILLED MARCH 16, 1956

ELEVATION T10*

FILL

— 26, 1% 101-— _ ]

(GRADING DARK GRAY)

_____ ' (GRADING REDD!SH=BROWN)

_____ 97104 | WS (LARGE RGCK FRAGMENTS)

(GRADING DARK GRAY)

BLACK CLAY WITH SOME SMALL ROOTS)

(TOPSOIL)

CLIGHT YELLOWISH=GRAY GLAY WITH
LARGE AMOUNT OF ROCK FRAGMENTS

! (SOME REDD ) SH=BROWN CLAY &
ihhed 1 B FINE SAND)

| : (WEATHERED SHALE)

NATURAL SOILS

LOG OF BORINGS

DAMES 8 MOORE
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REVISIONS
Y.

234-Y
UMV CRL. — BEFEELEY

DATE "

DATE.

5-Z23-5¢&

T

cc s |

FILE

BY.

DATE . — . 3
PLATE ________OF.

- cwEckep BY_BA_-

ELEVATION IN FEET

DRILLED MARCH 19, 1956
SHEARING STRENGTH IN LBS./SQ. FT.
_“07000 6000 5000 4000 3000 2000° 1000 ¢} ELEVATION TIO"
300~ 19.7%- 108 =] REDDISH-BROWN & LIGHT GRAY CLAY
= (SOME ROCK FRAGMENTS) .
708 == 2
. = (SOME GREEN|SH~GRAY CLAY =
800-25, T%~94 = ) -
= (SOME BLACK CLAY)
700 =7 BLACK CLAY WITH ROOTS (TOPSOIL)
1250-32, 47-88 = 4
== é
695 »;\:{\x: LIGHT YELLOWISH=BROAN FINE SAND~--
0.8%-125 N STONE & SHALE (DECOMPOSED) 2
‘ 2
]
2550~14, 1%~118
690
2550-22, 0% 114=19,4%
o ' BORING 13
MOISTURE GONTENT DRY DENSITY SHEARIN? STRENGTH ORILLED MARCH 20, 1956 /
IN LBS,./CU, FT, IN LBS./SQ. FT. : ,
'{|0” 361110 100 2013000 2000 1000 ELf$VATION, 710" !

] . ] - 5 ELLOWI SH-BROWN CLAY WITH SOME
R et ] 300-20.5%2108 =]  ROCK FRAGMENTS (MOIST)
e ——+ — 3 —— 430-22,9%102 | =5

2 — Te— — — (SATURATED
: o 670-20. (=107 —| ED)
705 3 o - ==
o | = 4
: Lot | 19.9%~101 == =
N ____"__1 —_ > uw
700 - 1280-22, &~10) E ES
- — —p 2 — e ] - o] GRAY CLAY WITH ROCK-FRAGMENTS
IR - NP b R 2 Al
- e — — | —¢— — = )
I R - e S = \.
695 e - . 1860-28 , 1%=91 = BLAGK CLAY WITH SOME SMALL ROOTS “"~_
[ BN - S EN ) = (TOPSOIL) N
L e — 2L ] = «
I I Y N M r=]  GRAY & BROWNISH=GRAY CLAY WITH "
S EEVESPY i P— R 2 == ROCK FRAGMENTS =
o I PR el F== ENCOUNTERED WATER) =
690 =2 3
Fe—T— =t — [ *— = 2
————— —8— — 1 —— &1 . == =
- — ——— e — - — — e = =
—— ——— ~—— —1——— = <
685 . . —> z
680
675
670
DAMES 8 MOORE
SO!I. MECHANICS ENGINEERS
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u17.11(1)

SOIL CIASSIFICATION CHART AND KEY TO TEST DATA

0
100 :
SOIL SOt PARTICLE SIZE
CLASSIFIGATION 9 e P s
0 H A R 7- ’ 90 ;I: ;D Gos5 | o002
FINE .05 002
MEDIM 25 o1
COARSE 5 02

éh‘ RACTIONS ARE  NOT

80 Q/ ROCK ) OﬁlsSA;DERED IN~ DETERMINING
FRACTION | SO CLASSIFICATION.
m . GRAVEL 20 .08 69__ ] 25
C - \ COBBLES 64 | 25 256, 10,
\— \—7 \ 49 BOULDERS | 256. 0. -
Sz AV . V4
—£A\

ARTTHRNSTOAY Y
,\ A VA AVAYA WA AN \ \\[[\ \\ > Ry % 0
A SANDY. CLAY- LO_AM.._‘-E‘\A,\\ oA NSESILTY CLAY LOAMSN\ D

20 AONATAGRN ", S CAEAL TR
aikizRazaasaAl il
LA A R

T

A\YAN L“.“‘:".‘_““‘ e S o
N W

10

0 N D Y& / \
& ) b2 S S S o
Q )] [ O < ©
PER CENT SAND
( PERCENTAGES GIVEN ARE BY DRY WEIGHT)
TESTS AT TESTS AT ARTIFICIALLY
FIELD MOISTURE CHANGED  MOISTURE
TEST PRESSURE IN POUNDS PER SQUARE FOOT.
PER CENT FIELD MOISTURE EXPRESSED AS A PERCENTAGE OF THE DRY WEIGHT OF SOIL
DRY DENSITY EXPRESSED IN POUNDS PER CUBIC FooOT
PER CENT MOISTURE WHEN TESTED
EXPRESSED AS A PERCENTAGE OF THE DRY WEIGHT OF SOIL
2500 — 204 % — 1042 25.4%— 104.2— 20.4%
CRNNNNNNNNRSSN  SHIRNG STRENGTH IN POUNDS PER Souare Foor ——— LB N N W W N R

W /INDICATES DOEPTH AT WHICH UNDISTURBED SAMPLE WAS EXTRACTED

PLATE A2

BARES & MMGoRE
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199 00056



DATE.
DATE.

PLATE — ____OF.

BY.
»Y.

2556

AT
ATI

UNIY.  ChL.  BERKELEY

CHECKED BY.

R MOISTURE CONTENT DRY DENSITY SHEARING STRENGTH| DRILLED MARCH 21, 1956
: lIN % IN LBS./CU. FT. IN LBS,/S0. FT.
~. 10 20 3ofi20 110 100 902000 1600 0
~._ Tl - .
1 1" 1 l ______ _ELEVATION 708.5
F=] GRAY CLAY WITH ROCK FRAGMENTS
e.9m-103 [y ORAY CLAY wiTH Rock .
‘ —] (SOME REDD | SH=BROWN CLAY)
"soo-loI%' 118 = BLUISH=GRAY & VELLOWISH=-GRAY CLAY
— WITH SOME ROCK FRAGMENTS
= (6RADING DARK GRAY)
21.2%~104 [MES
| —
{750 ~21. 7105 =] REDDISH-BROWN & LIGHT GRAY CLAY ’
—] (SATURATED) N
25 8796 =
F=] DARK GRAY CLAY WiTH SOME ROOTS
'2'7"'“5 ey & ROCK FRAGMENTS
3050-22,87%~100 | [P (GRADING BLACK)
~——3100 = - '
350015, 6%=94 =) o
1 ""2500 F= LIGHT YELLOWISH-BROWN CLAY
% = . .
3600-20 . B%-94-3:9% — .3
T — : 2
R T = (GRADING TO WEATHERED SHALE).. -
m—1 R = ]
L7 <
7 =z
N L/6HT GRAY WEATHERED SHALE
= RN
W gg5
- . BORING 1I5 ,
=z rMOISTURE CONTENT IN % ORY DENSITY  [SHEARING ST ENGTHI DRILLED MARCH 22, 1956
F3 IN'UBs fei. Fr, |IN LBS /S0, FT. .
= 11012 20 30 40|10 "7 i06 5042000 100 0 ELEVATION 710 .
g .8 116 1 300-15.4%-105 =] REDD | SH=BROWN CLAY WITH ROCK"
& - —=© ==]  FRAGMENTS
N ts D
e T 19.1%~106 (YELLOWI SH=6RAY IN COLOR; FIRM)
705 * s | e REDDISH=BROWN CLAY WITH ROCK
- — — o - L - . FRAGMENTS
L — o— P ————- !
700 b —— e "7 1300-5, %114
1300= i
5T T A | m—
_____ < e— ]
I - — —
_____ e
695 o
— — 7o — —— =
— — —o-— [R— .
e — N
690 4 2700-16 15 ]
0o __Jproo-1e 22l (SOME YELLOWISH=GRAY CLAY)
_____ P v
_____ -
_____ — —\-— —
685
_____ —_ 21.5%107
_____ _ (GRADING YELLOWISH=BROWN ) N
680 . T
] (48* CONCRETE DRAIN PIPE) [
675
DAMES 8 MOORE
SOIL MECHANICS ENGINEERS
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DATE.
DATE.

BY.
Y.

A

*

AP i - DAT

CHECKED BY.

Y.

PLATE _____OF.

DAT!

CONSOLIDATION IN INCHES PER INCH

.06

.07

42

LOAD N LBS. PER 0. FT.
500 1000 5000 10,000

” 50,000 100,000

LT IT1

——J ROCK FRAGMENTS

BORING I1 @ ELEVATION 685,0°
REDD § SH=-BROWN CLAY WITH

el 21.9%-20.2% MOISTURE CONTENT

/’ 104 LBS,/CU, FT. DRY DENSITY .

I

[ TT11

N

AN

ROCK FRAGMENTS

\ .
\\ / T

. BORING 8 @ ELEVATION 676,5"
/ REDD{ SH=BROWN CLAY WITH

N
NN //’ 13.9%~8,6% MOISTURE CONTENT
121 LBS./60. FT, DRY DENSITY

|

| \\\‘ .
SUBJECTED TO \
INCREASED MOISTURE

\

AN

BORING 8 @ ELEVATION 701,0°
REDDISH-BROWN & GRAY CLAY
25,5%~21,1% MOISTURE CONTENT
Lt 100 LBS,/CU, FT. DRY DENSITY

T T

1 1

ql

BORING |1 @ ELEYATION 705.0°

DARK GRAY & REDD ) SH~BROWN
| CLAY WITH ROCK FRAGMENTS
27.2%~24,6% MOISTURE CONTENT
N 96 LBS./CU, FT. DRY DENSITY

A1 N
"

[ AN

/
/I
/
/T
/
e
4 P

CONSOLIDATION TEST DATA

DAMES 8 MOORE

S80I1L MECHANICS ENGINEERS
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DATE.

. BY.

LOAD §N LBS. PER 5Q, FT,
: 5000 10,000 50,000 100,000

L T T I[]]

BORING 9 @ ELEVATION 679.5'
REDD | SH=BROWN CLAY WITH

ol N o ROCK_FRAGMENTS

. S v 22,1%-19,9% MOISTURE CONTENT
A 98 LBS./CU, FT. DRY DENSITY

L | [ T 11T

BORING 12 @ ELEVATION 705,5°

. N /
- .02 N REDD | SH=BROWN & LIGHT GRAY
. N CLAY WITH SOME ROCK FRAGMENTS.
L : , N 1 20, I%~16.3% MOISTURE CONTENT
1 || Yo7 LBs./cu. FT. DRY DENSITY
| N S —
. ] REDD | SH=BROWN & LIGHT GRAY
: P GLAY
o 25,.8%~19,8% MOISTURE CONTENT
.04 » \ N 96°LBs./CU, FT. DRY DENSITY
- _Resoy K \ ' :
E80unp .
‘\ . s

1
BORING §4 @ ELEVATION 690.5'
F““““‘"“* ~— Q§:§ \\
— ~L \

0 100 500 1000

/ |\

.
©
[

P

DATE

p
[

PLATE . _OF.

»Y.

CONSOL IDATION IN INCHES PER INCH
o
o

o
S
—

Tl

Va
7
ya
7
)
]

B G

Mav'5¢
CHECKED lng__nn'm
o
/
/
/
/
/
/
/
/
)
/
/
e

»Y.

| CONSOLIDATION TEST DATA

$0IL MECHANICS ENGINEERS
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SOIL SAMPLER TYPE D

FOR SOILS EASY TO RETAIN IN SAMPLER

DRIVING OR PUSHING .-~
MECHANISM, ——____,

COUPLING

WATER OUTLETS .
CHEGK VALVE

NEOPRENE SEAT

HEAD -

NOTGHES FOR
ENGAGING
FISHING TOOL

HEAD EXTENSION
{OPTIONAL) \

| SPACE TO REGEIVE

DISTURBED SOIL

4 —-——— CORE-RETAINER
RINGS
{2 12" 0.D. BY 1" LONG)

BARREL\\; 3

ALTERNATE ATTACHMENTS

BARREL —______|

BARREL GCOUPLING
BIT T

SAMPLING TUBE
COUPLING

SPLIT FERRULE.
LOCKING RING_

THIN-WALLED

SAMPLING TUBE -~
(6" AND 12" TUBES
INTERGHANGEABLE )

NOTE:

SAMPLE 1S EXTRUDED
INTO GORE RETAINER
RINGS IMMEDIATELY UPON
COMPLETION OF SAMPLING
OPERATION.

DAMES & MOORE, G Snpencets PLATE Al

FounDATION ENGINEERING - APPLIED SoI1L MEGHANICS

199 00059



.

$17. 1 (rev.)

METHOD OF PERFORMING DIRECT SHEAR AND FRICTION TESTS

Direct shear tests are performed to determine the
shearing strengths of soils. Friction tests are performed
to determine the frictional resistances between soils and
various other materials such as wood, steel, or concrete.
The tests are performed in the laboratory to simulate antici-

pated field conditions.

Fach sample is tested within three brass rings,

two and one-half inches in diameter and one inch in length.

Undisturbed samples of in-place soils are tested in rings

DIRECT SHEAR TESTING
MACHINE

taken from the sampling tool in which the samples were ob-
tained., Loose -samples of soils to be used in constructing earth fills are compacted

in rings to predetermined conditions and tested.

Direct Shear Tests

| A three-inch length of the sample is tested in direct double shear. A constant
pressure, appropriate to the conditions of the problem for which the test is being per-
formed; is applied normal to the ends of the sample through porous stones. A shearing

failure of the sample is caused by moving the center ring in a direction perpendicular

to the axis of the sample. Transverse movement of the outer rings is prevented.

The shearing failure may be accomplished by applying to the center ring either a
constant rate of load, a constant rate of deflection, or increments of load or deflec-
tion. In each case, the shearing load and the deflections in both the axial and trans-
verse directions are recorded and plotted. The shearing strength of the soil is de-

termined from the resulting load-deflection curves.

Friction Tests

In order to determine the frictional resistance between soil and the surfaces of
various materials, the center ring of soil in the direct shear test is replaced by a
disk of the material to be tested. The test is then performed in the same manner as

the direct shear test by forcing the disk of material from between the soil surfaces.

PLATE A5

DAMES 8 MOORE

SOIL MECHANICS ENGINEERS

199 00060



FORM NO. 417.3-(REY)

METHOD QF PERFORMING CONSOLIDATTON TESTS

Consolidation tests are performed t§ evaluate the volume changes of soils
subjected to increased loads. Time-consolidation and pressure-consolidation curves
may be plotted from the data obtained in the tests. Engineering analyses based on
these curves permit estimates fo be made of the probable magnitude and rate of

settlement of the tested soils under applied loads.

Fach sample is tested within a brass ring two and one-half inches in
diameter and one inch in length, Updis—
turbed samples of in-place soils are tested
in rings taken from the sampling tool iﬁ
which the samples were obfained. Loose
samples of soils to be used in construct-
ing earth fills are compécted in rings to

predetermined conditions and tested.

In testing, the sgmple is rigidly

confined laterally by the brass ring. Axial

loads are transmitted to the ends of the

CONSOLIDATION MACHINES

sample by porous disks. The disks_allow

drainage of the loaded sample. The axial compression or expansion of the sample is
measured by a micrometer dial'indicator at appropriate time intervals after each
load increment is applied. Each load is ordinarily twice the preceding load. The
increments are selected to obtain consolidation data representing the field loading
conditions for which the ﬁest is being performed.. Each load increment is allowed
to act over an interval of time dependent on the type and extént of the soil in the

field.

Soils saturated in the field are tested submerged in water. The effect
of increased moisture content on partialiy saturated soils is determined by adding

water to the sample during the test.

PLATE A6

DAMES &€ MOORE

SOIL MECHANICS ENGINEERS

199 00061




Dames & Moore (D&M), 1960, “Consultation Re: Caisson Load Test, Bevatron Building, Lawrence Radiation
Laboratory, Berkeley, California,” consulting report dated February 29, 1960.

(LBNL #098)

Log of Test Caisson

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations



DATE

REVISIONS

* ey

ER EE

&

DATEZ 24 -

Lo AL

v
bo 7

e 234 AT
Univ. e

466:10 (REV.)

DATE.

PLATE. ... ____ _OF.

BY.

py HCT
CHECKED BY.

DATE.

IN FEET

ELEVATION

BORING

DRILLED 10-12~59 = |0=13=59

SHEARING STRENGTH IN LBS./SQ.FT.
ELEVATION T24't

7247000 6000 5000 4000 3000 2000 1000 4] CONCRETE SLAB 3--4.'TH|CK
' \
722
120 g
=
w w
]
o
k-
718 F
(%3
o
<
3]
T16 L
- 105 %= —
1000 P K L L A [ — BLUISH-GRAY SHALE
o 5100 101% (ORINDA FORMATION)
950 —?50-100% g o L T /
-{'ffo —— = [ e PP — e g
*I400—3E%—|°5—3_.9°k
#6400-163%—120-13.6% == = -
830 = = = = =
10206 - %9400~ 158% 124~ |2_|b/_ = = —|51._1'0h-a._0°/F||s— _—— == ——
T12 *1500-111%-12 SB8% I o T T _!L
!. R Y —p—y—g— p————
1000 4550-12,1 % — IIS_‘ ————
S os00 - Teso-iLovh-iga, - — — — - o=
1250 "'@‘eﬁ'ao—a.s'%'—nz - T - (SMALL SEEPAGE)
. -”70'0 %*6900-13.0%-125-1.6%
- =T *9400-145‘7‘177"—'?-22%""__.':_"'———_' (GRAD ING DARK GRAY)
@ 9 Diie - 14.3% —
— T {SLIGHTLY SOFTER CLAYEY ZONES)
108 *[Z000-20.6 %~ 111-15.3 %, '
2200 1S %l (GRAD ING GRAY | SH=BLUE)
*e08- 1o % TP TR (HOLE ENTIRELY DRY FROM ELEVATION 7075
2300-15.6%- 104 TO BOTTOM OF ‘BOR ING)
706 — ===
% 2600-17.9% - 114-13%
2600-16.8% 107 =~ == —— m——
104 — _I — = ==
% 2700-16.4%-117-12.8%
2700-18.5%-168 . | T —
702 NOTE:

ELEVATIONS REFER TO UNIVERSITY OF
CALIFORNIA DATUM

LOG OF BORING

TESTS AT TESTS AT ARTIFIGIALLY
FIELD MOISTURE CHANGED " MOISTURE
GE PﬂESSURE IN POUNDS PER SQUARE FOOT,
0 AS A

TesT
PER CENT FIELD OF THE DAY WEISHT OF SOIL-
DRY ODENSITY EXPI?ESSED IN POUNDS PER CUBIGC FOOT
PER Ci MOISTURE WHEN TESTED
EXPRESSED AS A PERCENTAGE OF THE ODRY WEIGHT OF SOIL

DIRECT SHEAR-STRAIN CONTROL

VIELD POINT SHEARING STRENGTH IN POUNDS PER SQUARE FOOT
MAXIMUM SHEARING STRENGTH IN POUNDS PER SQUARE FoOT

2300~ 204X — 104, X 2548—i04 —20.4%

TRIAXIAL SHEAR TEST

YIELD POINT SHEARING STRENGTH IN POUNDS PER SQUARE FOOT
MAXIMUM SHEARING STRENGTH IN POUNDS PER SQUARE FOOT

. 2500-=204% — 104 25,8%~104 = 20.4%

K DIRECT SHEAR ~STRAIN CONTROL,TESTED AT ARTIFICIALLY INCREASED
MOISTURE

TRIAXIAL SHEAR TEST, CONSOLIDATED AT CONDITIONS OF SATURATION,

% TRIAXIAL SHEAR TEST, UNCONSOLIDATED, UNDRAINED
UNDRAINED

W /NDICATES DEPTH AT WHICH UNDISTURBED
SAMPLE WAS EXTRACTED

KEY TO TEST DATA

SOIL MECHANICS ENGINEERS

PLATE Al

098 00017



REVISIONS

BY. /7/*»

FILE.

400,10 (REVJ

DATE.

DATE.
OF.

DATE.
DATI

BY.
BY.

PLATI

i’

CHECKED BY. /= "éf/

CONSOLIDATION [N INCHES PER INCH

100

LOAD IN LBS. PER 5Q. FT,

500 1000 5000 10000 : 50000

.01

N BORING @ ELEVATION T05,5"'
N GRAY CLAYEY SHALE

.03

| —T""|18.,4% T0 19,.6% MOISTURE CONTENT|| |
114 LBS./CU.FT. DRY DENS I TY

.06-

N
¢S
“0

&

.16

CONSOLIDATION TEST DATA

SOIL MECHANICS ENGINEKRS

PLATE A2

098 00018



Harding Associates, Inc. (HA), 1965, “Foundation Investigation, Proposed 30-Ton Overhead Crane,
Lawrence Radiation Laboratory, Berkeley, California,” consulting report dated October 21, 1965. HA Project
No. 2000.32.

(LBNL # 100)

Logs of Borings 2 through 7

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations
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408, U.C; Rad Lab.-30Ton Crane "~ no. 200032 gy  BV/ji pare  976-65

1 N Ll P

DEPTH - FEET

BORING _2  (Sheet ! of 2

SHEAR STRENGTH = LBS PER SQ FT MOISTURE CONTENT = §
[ {DRY DENSITY = LBS PER CU FT

5000
4000
00(
2000
1000

ELEVATION _710_
ASPHALT CONCRETE ]
BROWN CLAYEY GRAVEL (GC)
moist-dense (rock base)
YELLOW BROWN SANDY CLAY
(CL) very stiff-moist
with abundant rock fragments

o
5

10+

MOTTLED GRAY GREEN SANDY
19.4 106 CLAY (CL) with occasional rock

fragments, very stiff-wet

i

U TR

with wood fragments

FILL

20

i

_

Y — water level 8-27-65

8" of wood @ 24.5"

i

30-

RED BROWN SANDY CLAY (CL)
-with abundant rock fragments,
stiff-saturated

354

VbW

40

FILL

18.2 112

S
N

45

21.4 106
_Y

504
BLACK CLAY (CH)

29.8 95 with numerous roots, very stiff-
saturated

( slight bit chatter @ 55')
BROWN SANDY CLAY (CL)
with angular grains,wet-stiff
18.2 115 ReD BROWN CLAY (CL)
wlth weathered rock fragments,
stiff-wet

GREEN GRAY SANDY CLAY (CL)
16.6 113 very stiff-wet
with rock fragments

, : R ( bit chatter from 64' to 66' )
. GR&Eﬁlr\l GRAY GRAVEL (GP) dense-

HARDING ASSOCIATES LOG OF BORING

SOIL MECHANICS ENGINEERS

eQuiPMeNT 6" Flight Auger, Rotary Wash DRILLED 8-23-65

~oave~ R

100_00008



Jo8 U.C.Rad Lab.-30 Ton Crane No 2000.32 By BV/ji  DATE 9-6-65

BORING _2 (Sheet 2of 2)

DEPTH =~ FEET

65

70

75

SHEAR STRENGTH - LBS PER SQ FT MOISTURE CONTENT = §
o o o o o DRY DENSITY = LBS PER CU FT
a £ R & 2 { { ELEVATION ‘
GRAY W {
16.3 118 Y WEATHERED SHALE ¢
[Hydraulic Prdssure pgi Drilling Rafle’
Min/Foot
4 0 5142
250 1
- 250 11/2
250 112
grading gray , less weathered
| 250 2
] 9 10.0 134
250 112
i 250 13/4
250 134

1 Consolidftion Test

HARDING ASSOCIATES

SOIL MECHANICS ENGINEERS

LOG OF BORING

EQUIPMENT 6" Flight Auger & Rotary Wash . -DRILLED 8-23-65

PLATE 4

100_00009



", JoB_U.C, Rad Lab-30 Ton Crane _NO'__2000.32gy BV/ii pate _ 9-6-65 -
BORING _3 (Sheet 1 of 2)
SHEAR STRENGTH - LBS PER SQ FT MOISTURE CONTENT = %
' - PER CU FT
§ § . § § . Cg) R { {DRY DENSITY = LBS PER C
om <+ ® Nz ELEVATION _Z10
7 2" ASPHALT CONCRETE
/ GRAY CLAYEY GRAVEL (GC)
dense=damp
BROWN SANDY CLAY (CL)
with rock fragments,
51 stiff-damp
7 GRAY SANDY CLAY (CL)
“110.6 107 with rock fragments,
= stiff-moist
7,
10 4
RED BROWN SANDY CLAY (CL)
x/ with rock fragments,
15 / stiff-moist
o—d
4 with occasional wood =
grading brown
7
20- oA 7 —water level 8-23-65
DARK GRAY SANDY CLAY (CL)
with rock fragments,
/ 1.0 115 very stiff-saturated
25- /
~
|
. .
w 304 % RED BROWN SANDY CLAY (CL)
' 7 with rock fragments,
T / very stiff-saturated
: R ™A1 19.9 106
. N F—— P .
w
o 35
~
a4
4
40
—
7 ﬁ
[T
/)
451 /
7 becoming mottled red, yellow
g/ 13.3 119 with numerous rock fragments
50- yA
A
=% 15.1 119 (original ground level @ 54') {
/ BLACK SANDY CLAY (CH) o
/ with roots, very stiff-saturated
55+
I | _ _GREEN CLAY {CH)
* Cqnsoliddtion Test 19.8 111 with occasional gravel,
stiff-saturated
60+
Hydraplic Prgssure psi Drilljng Ratg 8 3 GREEN WEATHERED SANDSTONE
MZFOOf A0 fractured-friable
0 8
HARDING ASSOCIATES LOG OF BORING
SOIL MECHANICS ENGINEERS
EQUIPMENT 6" Flight Auger & Rotary Wash DRILLED 8-19-65

PLATE

£
7

100_00010



JOB U.C.Rad Lab - 30 Ton Crane'

NO 2000.32 BY BV/ji

DATE 9-7-65

DEPTH= FEET

65

70

75

©
o

[ 4]
O

BORING

3

SHEAR STRENGTH = LBS PER SQ FT

5000
0
0

(=]
(=
(=]

& M o

Q
(=

-y

o

Hydrdulic Prlessure ;Lsi Dril

250

: 250

250

250

i

® Consolidd

tion Test

Min
114

11

ing Rcﬂ!e %
/Foot
2

Y,
@
=
& \\ I\
=7/
\})

l%
\\\\/,\\
AN

N

AN

N
Y
=

(Sheet 2 of 2)

- [ MOISTURE CONTENT = $
[ {DRY DENSITY = LBS PER CU FT

ELEVATION

11.4

131

(using hydraulic press)

DARK GREEN GRAY SHALE
fractured

( harder drilling @80°)

HARDING ASSOCIATES

SOIL. MECHANICS ENGINEERS

LOG

OF

EQUIPMENT 6" Flight Auger

BORING

DRILLED 8-19-65

PLATE 6
100 _00011



_YOB_. j C Rad Lab. =30 Ton Crane

) P
KO 2000.32 BY BV/ji

DATE 9-7-65 - .

BORING 4

SHEAR STRENGTH = LBS PER SQ FT MOISTURE CONTENT = %
o o o o o [ DRY DENSITY = LBS PER CU FT
o o : Q "
08 s g8 &8 2 o ELEVATION /10
e 2" ASPHALT CONCRETE L
BROWN CLAYEY GRAVEL (GC)
. v/122.0 106 dense-damp (rock base)
= GREEN BROWN SANDY CLAY (CL)
/ with numerous rock fragments,
5- / very stiff - wet
A -
% PD 13.8 113 very stiff with large rock -
g fragments
10- Y
= BROWN SANDY CLAY (CL)
: with rock fragments,
y hard-damp
/
_ = 13.7 W7
20 to 6133 /
*M 7 ‘22-2 125 GREEN WEATHERED SANDSTONE
~— hard
o’ ™ water level 9-7-65
/// hard drilling
25 2\ v RED BROWN FRACTURED SHALE
* Copsolidation Tebt *aﬁ/ 14.9 121 with calcite filling fractures
N\ some clay seams
\\//\
2N\
- 7z
w
Ww 30 ;%
= 7
- \4
a =/ (drilling rate 5 min/foot)
w //<\
0 35 //\//
- B I \y//- .
> |
2 (drilling rate 6 min/foot)
40 - = BLUE GREEN WEATHERED
' - SANDSTONE, angular grains
45 -
50 A
55 -
60
65
HARDING ASSOCIATES LOG OF BORING
SQIL MECRHANICS ENGINEERS
EQUIPMENT 6" Flight Auger DRILLED 8-25-65

PLATE

100_00012



© JoB__- “,Q;Bgd Léb.-30 Ton Crane .

. EAEE A
NO 2000.32 BY BV/ji DATE - 9-7-65

BORING 5

(Sheet 1 of 2)

SHEAR STRENGTH = LBS PER SQ FT

{VOISTUR.E CONTENT = §

o o o [DRY DENSITY = LBS PER CU FT
o o .
S - ; )
0 B g § & 8 o ELEVATION _710
2" ASPHALT CONCRETE
BROWN CLAYEY GRAVEL (GC)
/ damp-dense (rock base)
RED BROWN SANDY CLAY
> (CL) with abundant rock
5 A fragments,stiff-moist
&
A13.5 117 mottled blue and green
= /
104 70/
&
DARK BROWN SANDY CLAY
15 - = (CL) with numerous rock
fragments,stiff-wet
&,
Z
|
-l
s i
20
é BROWN SANDY CLAY (CL)
8/ 21.9 104 with rock fragments, stiff-wet
17
25 7
.
- /
w
i 30
' . __water level 9-7-65
T ~
- Y
a
w
A 35-
oy
18.9 111 ‘
o change to rotary wash
40 - 7
/ /
P/
z,
45 - Y
F =4
v -l
=
50 - U
y
7 117.0 13
g/v : yellow brown, very stiff
55 - 2,
) IS I S J I M2/ e
60 77/
Z,
4
65
HARDING ASSOCIATES LOG OF BORING
SOIL MECHANICS ENGINEERS A
' EQUIPMENT 4" Flignt Auger,Rotary Wasn DRILLED 8-27-65

PLATE

8

100 _00013



ey

JOB_ '~ U.C. Rad Lab- 30 Ton Crane ' N0 2000.32 gy BV/ji pATE 9-7-45

BORING _5 (Sheet2of 2)
SHEAR STRENGTH = LBS PER SQ FT MOISTURE CONTENT = %
= o o o o DRY DENSITY = LBS PER CU FT
(=] o (=] o o
o TR & = o { ELEVATION
with roots '
=
18.4 112 w
GRAY GREEN CLAY (CH)
70 4 . with streaks of red,hard-saturated
E——— g/ 7.1 113
\\// BLACK WEATHERED SHALE
75 2z with clay seams
NN
) v et Z
Hydrqulic Pressure psi DrilllingRat M 15.0 119
Min/Foot 3 GREEN SANDSTONE
250 4 1;2 \.\ very hard
80 4 ! _ \,
- 250 412 /<f
w
i \/\
' \‘/\
T e
g5 250 2 A BLACK WEATHERED SHALE
a z
w 250 1 1/2 //
o Z
N with clay seams
2y
‘ 250 1 V6 )\\‘
70 - 1250 11/ % /
250 1 1/ /\\ .
' XX = ... | 54//1
4320 (17.4)
95 4
HARDING ASSOCIATES LOG OF BORING
YSOIL MECHANICS ENGINEERS )
EQUIPMENT 6" Flight Auger,Rotary Wash ~ DRILLED 8-27-65

PLATE ¢

100_00014



N0 2000.32 gy BV/ji parg -9-1365. -

: ‘U(‘)B . U4, C.Rad Lab=30 Ton Crane

DEPTH - FEET

551

SHEAR STRENGTH = LBS PER SQ FT

g8 8§ &8 & 8 o
3] N

<t (3]

BORING 6

* Compactiop Test

107

154

204

2160 (16.0)

2880(15.2)

3061

35

2880 ()2.8)
XX

401

457

501

601

65

MOISTURE CONTENT = %
{ {DRY DENSITY - LBS PER CU FT

ELEVATION _710

BROWN SANDY CLAY (CL)
with numerous rock fragments,
stiff-moist

l_f”'l;

. M\
\M

BROWN CLAY (CL) ‘
with abundant rock fragments ,

e

.

stiff-wet
/ 13.6 127 o
loosing circulation
/ convert to auger
/ more gravel
16.0 120
N water level 9-9-65
/ RED GRAY SANDY CLAY (CL)
hard-wet
6.3 97

4

ns GRAY WEATHERED SHALE

with clay seams

EJ// 12.8 121 DRILLING RATE MIN/FOOT

/f

7 /3

7 \ 1

“

2 2 1/4
Il

= 3

;,\\ _

y 4

7,{ | 31/3
\ 1
/ 2

\/(\\ 21/2

HARDING ASSOCIATES

SOIL MECHANICS ENGINEERS

LOG OF BORING

EQUIPMENT 6" Flight Auger, Rotary Wash DRILLED 9-9-65

PLATE

10

100 _00015



. ¥

l ' ) . : - . P T
JOB 11 C Rid .Lab. 30 Ton Crane NO 2000.32 BY BV/ji = DATE 9Y-7-45 '

SHEAR STRENGTH = LBS PER SQ FT

BORING 7 (Sheet 1 of 2)

MOISTURE CONTENT = %

§ g o § "DRY DENSITY = LBS PER CU FT
e ¥ @ 0« Levation 210
8" CONCRETE A
BROWN CLAYEY GRAVEL (GC)
108 damp~-dense (rock base) —
GREEN BROWN SANDY CLAY T
102 (CL) with many rock fragments,
51 very stiff-moist
102 YELLOW BROWN SANDY CLAY
(CL) with many rock fragments,
moderately stiff-moist
10+
RED BROWN SANDY CLAY (CL)
]00 .y £
wit small rock fragments
stiff-wet
157
101 becoming yellow brown witn
topsoil
20 1
] DARK GRAY CLAY (CL)
with decayed wood & sl
93 rock fragments, moderately stiff-
wet
254
95 " with decayed vegetation
—
w
& 30- .
' BROWN RED CLAY (CL)
T stiff-wet
- S 98
o
w
o) 354 -
27.7 96 witis occasional rock fragments
L N water level 9-7-65
40- //
p/
124.0 103 GREEN CLAY (CH)
stifi-saturated
il
“7|%-3 104 BROWN CLAY (CL) with obundant
rock fragments, stiff-saturated
/ firm drilling
501 /
L 15.6 121 _GRAY‘WEATHERED SHALE.
7, with clay seams
,/_\\/ hard drilling
. 55- Hycﬂi»rvc“liic PL _sgrj(p;iADri.ll ng Rat /;/
Min/qFoot S SN e
250 11/2 i 13.5 123
A wita clay seams
=z
2\
60 - 250 112 b
\‘\'\\
250 2 7
%
250 | 2:/2 2
65
HARDING ASSOCIATES LOG OF BORING :
SOIL MECHANICS ENGINEERS 8-29-65
EQUIPMENT 6" Flight Auger. Rotary Wash DRILLED 9- 7-63
PLATE

100_00016



B 'JoB U.C.Rad Lab 30 Ton Crane -

. Sl .
NO 2000'328Y BV/|I DATE ' 9—7f6

DEPTH - FEET

BORING _7 (Sheet2of 2

SHEAR STRENGTH = LBS PER SQ FT MOISTURE CONTENT = %
= ) o = = DRY DENSITY - LBS PER CU FT
o o o o ] o
52 F R 8 = o 7 [ ELEVATION
Hydrdulic Plessure(psiDrilljng Ratd ,/ -
Min}/Foot ' LIGHT BROWN LIMESTONE
250 12 g
/S very hard drilling
. -
704 250 11

HARDING ASSOCIATES

SOIL MECHANICS ENGINEERS

EQUIPMENT 6" Flight Auger,Rotary Wash

LOG OF BORING

8-29-65
DRILLED 9-7-65

PLATE 12

100 _00017



Jos

NO

Y

DA[E

CHECKED _

MAJOR DIVISIONS

— )

TYPICAL NAMES

LABORATORY CLASSIFICATION CRITERIA

CLEAN GRAVELS Fw 0| WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES,

)
C;---[;’f GREATER THAN 4 Co--<D30) BeTween 14 3
1

LITTLE OR g
0z | oraveLs | . o e Dok Deo I
JZ {ittle or no fines) | F'9:] POORLY GRADED GRAVELS, GRAVEL-SAND MIXTURES T 3% av A
®) g ORE THAN HALF LITTLE OR NO FINES NOT MEETING ALL GRADATION REQUIREMENTS FOR GW e -é% ;; é £
& OARSE FRACTION H e zis
w3 S LARGER THAN craviL with  loml[! ::IL.IYM‘I;::U\:IEELSS POORLY GRADED GRAVEL-SAND- | ATTERBEKG LIMITS BELOW "A" ABOVE "A" LNEWITH ]S §5 ;o3
Qe & INo- asiEvE sizer FINES I y LINE OR P LESS THAN 4 PI BETWEEN 4 AND 7 § 5% OGo=®
N ARE BORDERLINE CASEY] RIS |
liJ e (Appreciable amount §gc 8 L] CLAYEY GRAVELS, POORLY GRADED GRAVEL-SAND- | ATTERBERG LIMITS ABOVE "A" REQUIRING USE OF i T3 32 45; g
< fu of fines) (4 CLAY MIXTURES LINE WITH Pl GREATER THAN 7 DUAL SYMBOLS T 2% o
g s 3 o
D .-
@ §§ ISW oo ‘ﬁﬁt GRADED SANDS, GRAVELLY $ANDS, Cummp®® GREATER THAN 6 coDiel'sETWEEN 183 |2 B 8
GEL SANDS CLEAN SANDS X E OR NO FINES ‘© Dg* Dso i 3
20 POORLY GRADED SANDS, GRAVELL' SANDS, §%
w3 3 Little or no fines) fgp LITTLE OR NO FINES NOT MEETING ALL GRADATION REQUIREMENTS FOR sw | £ 8 H £
=z MORE THAN HALF : . 8 &t £,
COARSE FRACTION bl R
o 2 IS SMALLER THAN mt SILTY SANDS, POORLY GRADED SAND-SILT ATTERBERG LIMITS BELOW =A" ABOVE "A» LINE wiTH | & g §~£ s e
< w NO. 4 SIEVE SIZE* SANDS WITH FINES P MIXTURES LINE OR Pl LESS THAN 4 Pl BETWEEN 4 AND 7 £ 3_§§ é £ £ 2
Q38 (Appreci 00 CLAYEY SANDS, POORLY GRADED SAND-CLAY ARE BORDERLINE Cases] § ¢ §°32 & § 2
Oz ppreciable amount . ATTERBURG LIMITS ABOVE "A" REQUIRTNG USE OF 2E 8 23828
of Fines) SC fo. /9 MIXTURES LINE WITH PI GREATER THAN 7 RDUAL SYMBOLS e
INORGANIC SILTS AND VERY FINE 3ANDS, ROCK
z SILTS AND CLAYS ML FLOLR, SILTY OR CLAYEY FINE SANDS, OR
» i CLAYEY SILTS WITH SLIGHT PLASTICITY 60
&
'e) 3 LIQUID LIMIT LESS THAN 50 ] iINORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, s p
N A fcL GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS, "
@ LEAN CLAYS 9 cH /
O <u S40 P
wE> ORGANIC SILTS AND ORGANIC SILTY CLAYS OF =
2 =S oL LOW PLASTICITY
Z § & 530 CL
o
o8 =
% w SILTS AND CLAYS MH INORGANIC SILTS, MICACEOUS OR DIATOMACIOUS |2 \— A LINg
59 | FINE SANDY OR SILTY SOILS, ELASTIC SILTS a2 //
w z
23 LIQUID LIMIT GREATER THAN 50 cH INORGANIC CLAYS OF HIGH PLASTICITY, 10 c / OH pr MR
T FAT CLAYS [ CL-ML "4
g NN //// /7777 o
g oH |/ ORGANIC CLAYS OF MEDIUM TO HIGH 0 M Clor ML
/A PLASTICITY, CRGANIC S —
s 0 10 20- 30 40 50 60
HIGHLY ORGANIC SOILS . Pr PEAT AND OTHER HIGHLY ORGANIC SOILS UQUID LIMIT %
PLASTICITY
*for visual classification, the 1/4 inch size may be used as equivalent to the no, 4 size. CHART
**the no. 200 sieve size is about the smallest porticle visible to the naked eye. For laboratory clesification of fine grained sefls
SAMPLE DESIGNATION STRENGTH TEST RESULTS
*
| ] Undlsturbed Sample FavAVaAvaAwa] Vane Shear Test
= Disturbed or Bulk Somple 4 L Unconfined Compression Test
=] Sample atempt with no recovery 1000 (30.0) XX XX) Unconsolidoted - Undrained Triaxial Compression Test
I .
t
A\ Vane Shear Test 1000 (30.0) XIXIXIXIX] Consolidated - Undrained Triaxial Compression Test
Y Observed Water Level 1000 (30.0) EXERORER Consolidoted - Drained Triaxial Compression Test
1000 (30.0) C—— “Quick" Direct Shear Test
1000 (30.0) ? -Consolidated - Droined Direct Shear Test
Bar Length Represents Shear Strength B
Moisture Content of Shear Zone after Test in Percent
—— Stress Normal to Shear Plane in PSF
¥ F  denotes in=ity field test
L denotes laboratory vane shear test
R) denotes remolded vane shear strength
SOIL CLASSIFICATION CHART
SOIL MECHANICS ENGINEERS AND K EY T o TE ST DATA
PATE /3

100 _00018



HARDING ASSOCIATES

SOIL MECHANICS ENGINEERS

Coefficient of Permeability, kog, 10 cmisec

0.1 3 45 1 2 3 4 5 10 20 30 40
.60 !
& :
N
N
55—
] |
\\\ :
\0\
\\ |
© .50 AN \ |
.% N | J‘ !
: (SR [ e | ot fo— — IS SR —-—-\—1>\-—l e -4i—1 -\‘E- o .-—_i I -
= =N
> \\D\
AR —
™ LN
45 N N
AN S
hN \
ol N
I . \
! ' r\ﬁ\w :Eb
.40 | !
0.1 3 4 5 1 2 3 4 5 10 20 30 40
Pressure, p, Ib./sq. ft. x 103
Type of Specimen Undisfurbed BEFORE TEST AFTER TEST
Diam. 2.43 in.|Ht.  1.00 in. | Water Content, wq 16.3 %[ Wi 21.2 %
Overburden Press, Po Ib./sq. ft. | Void Ratio, €o 0.431 °f 0.570
Preconsol. Press, P¢ Ib./sq. ft. |Saturation, So 95 5| St 100 + %
Compression Index, C¢ Dry Density, 7'd 118 Ib/ft3| 111 Ib/ft3
Classification Grqy Weathered Shale kogate ¢ x 107 cmlsec
LL . .
% 2.80 Assumed ||projct  U.C.Radiation Laboratory ~ 30 Ton Crane
D . . ) [EC
PL 10 Berkeley, California  Job No, 2000.32
Remarks )
Area
Hole No. 2 Sample No.
Depth
. 67.0 Date 9-20-65
CONSOLIDATION TEST REPORT
Plate: 14

100 _00019



HARDING ASSOCIATES

SOIL MECHANICS ENGINEERS

Coefficient of Permeability, ko, 10" cmlsec
0.1 45 1 2 3 4 5 10 20 30 40
.60 l
.55®
& N &, o8 & 3R |
\ \O‘\\
B \\; Q\\ i
N N
N
~Ne '\\ {
b\ ' Q\
N
N N
o .50 AV
) ™~
©
x oY
: ] R
(¢ \
g ~ N
™~
| \f\ i
.45 T e
S
N
.45 ~m_z o
|
| t .
L | |
i
.40 L1 1
0.1 4 5 1 2 3 4 5 10 20 30 40
Pressure, p, |b./sq. ft. x 102
Type of Specimen  Undisturbed BEFORE TEST AFTER TEST
Diam. 2.43 in. {Ht. 1.00 in. | Water Content, wg, 19.8 %[ W 21.0 %
Overburden Press, Po Ib./sq. 1. |Void Ratio, 2 0.550 " 0.561
Preconsol. Press, P¢ Ib./sq. ft. | Saturation, So 99 %l St 100 + %
Compression Index, C¢ Dry Density, 7 111 Ib/ft3 110 Ibift3
Classification Green Cldy (CH) kopat e o~ x 107 cm/sec
LL G o g
s 2.74 Assumed||project. U,C,Radiation Laboratory=30 Ton Crane
PL D10 e ) . .
S L Berkeley, California Job No. 2000.32
Remarks “
Area
Hole No. 3 Sample No.
Depth
. 57.5 Date 9-20-65
CONSOLIDATION TEST REPORT

Plate 1}

(7]

100_00020



HARDING ASSOCIATES

SOIL MECHANICS ENGINEERS

Coefficient of Permeability, kog, 100 cmisec

0.1 .2 3 4 5 1 2 3 4 5 10 20 30 40
34 1
. \ ‘
G 5 |
™~
™~ !
N ‘
™~ ' |
32 \Tﬁ
IREELN 1
[0y, H— O— =0 Q“—'__—‘:—_Qrzb\:ﬁi\_:—-i N 0 25
{ | i | [ It I ; ! |
{ i
] i 1 | [ \1 \ |
I i ! G
+30 BERE i
: |
% | o8 N
| ™
) K J .
- |
2 % ‘ | \1\ L ‘ \1
| B
S el 1 | NG N
5 e — : ! !
. ™~
B e ]
. |
267 | |
‘ 1 i
! \
il
5
T FTT
L
[
0.1 2 3 45 1 2 3 4 5 10 20 30 40
Pressure, p, |b./sq. ft. x 103
Type of Specimen  Undisturbed BEFORE TEST AFTER TEST
Diam. 2.43 in. | Ht. 0.750 in. | Water Content, w,, 11.4 %l Wf 12.4 %
N e
Overburden Press, Po Ib./sq. ft. | Void Ratio, €o 0.313 f 0.335
Preconsol. Press, Pg 1b./sq. ft. | Saturation, So 100 %l St 102 %
Compression Index, Cc Dry Density, 7 131 b/it3 128 /i3
Classification Dark Green Shale kppate o~ x 107 cmisec

H s 2.75 Assumed project U, C,Radiation Laboratory = 30 Ton Crane

PL D1g

Berkeley,California  Job No, 2000.32

Remarks
Area
Hole No. 3 Sample No.
Depth
.p 73.0 Date 9-20-65

CONSOLIDATION TEST REPORT

Plate 16

100_00021



HARDING ASSOCIATES

SOIL MECHANICS ENGINEERS

Coefficient of Permeability, kpq. 10" cmisec

0.1 3 4 5 1 2 34 5 10 20 30 40
.50
¢
™~
N
.45 \\\*\
H |
N ! I
N L
|
| \G)\\ G‘\\ P
e i ol e e e R —__._-.._:-\\-—-»—-——-—-—--.— | »—-eo
| N \»@\\ % T‘
'\ :
° 4 0 oj\ ‘
o ~g
@ w e
3 TN
[ ‘\\\ :
.3
|
| ’ |
1 f
“ l
| P
.3 | |
0.1 3 45 1 2 34 5 10 20 30 40
Pressure, p, Ib./sq. ft. x 103
Type of Specimen  Undisturbed BEFORE TEST AFTER TEST
Diam. 2.43 in.|Ht. 1,00 in. | Water Content, wg 14.9 %| Wt 17.3 %
Overburden Press, Po Ib./sq. ft. |Void Ratio, €o 0.418 & 0.470
Preconsol. Press, P¢ Ib./sq. ft. | Saturation, So 98 %| Sf 100 + %
Compression Index, Cc Dry Density, /g 121 s 117 Ib/ft3
Classification Red Brown Fractured Shale kppate o+ x 10” cm/sec
L Gs 2.76 Assumed||project  U.C. Radiation Laboratory ~ 30 Ton Crane
PL D10 Berkeley, California Job No. 2000.32
Remarks P
Area
Hole No. 4 Sample No.
e 25.5 Date 9-20-65
CONSOLIDATION TEST REPORT
plate 17

100_00022



;o Bevatron Building 51 NG 2000.31 py_ HC/Ii pate._10-15265 ., .

CONSOLIDATION

PERCENT

| C =0.071
P =
0 D ! SRR O 60 100 % AR AR IV GRS DRRL S SR B DI I R r 225.05

/
SR

[ S 4
H P
L1 S
| SO
H *- 8
!
i A
' ]
e
R ]
e e !
H H
Lo
! !
) |
. .
{ el
) ! i
1

1 2 5 1.0 7 5 10 20 50
PRESSURE - KSF

. DRY
MOI CONTENT
CURVE| BORING| DEPTH SOIL STURE CONT DENSITY

INITIAL| FINAL {LBS/CU PT

Trench 6.0  MOTTLED GRAY BROWN 18.4%  19.5% 106
SANDY.CLAY (CL)
F..

HARDING ASSOCIATES CONSOULIDATION TEST DATA

SOIL MECHANIUS ENGINIZERS

PLATE 20

100_00025



Harding Lawson Associates (HLA), 1973, “Geologic Investigation, Building 46 Landslide, Lawrence
Berkeley Laboratory, Berkeley, California,” consulting report dated April 19, 1973. HLA Project No.
2000,063.01.

(LBNL # 083)

Logs of Borings 1 through 35
Logs of Slope Indicator Borings SI-1 through SI-4

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations



Boring
No.

NOTES:

2

Elevation -

(Ft.)

807

807
807

807

Date

2/9/73

2/10/73
2/10/73

2/12/73

‘ and

"2/20/73

and

2/21/73

Equipment

18" Flight Auger

18" Flight Auger
18" Flight Auger

18" Flight Auger

- SUMMARY ©OF TEST BORING LOGS

Building 46 Landslide lnve‘srigafion

Depth Interval

(Ft.)
0 - 13.5
13.5 - 14,5
14.5 - 35.0
15 to 35
s to 35
0 - 0.3
0.3 - 125
]‘2.5 - 31.8
31.8 - | 39.0
39.0 - 42,2
2.2 - 708
70.8 - 82.0

Not logged during driiling; description based on driller's comments.
Explanation of geologic symbols on Geologic Map, Plate 2,

Description -

RED-BROWN GRAVELLY CLAY (CL) - medium stiff, wet,-
with abundant rock fragments

GRAY-BROWN SANDY CLAY (CL) - soft, wet
(slip plane)

ALTERNATING BLUE-GREEN SILTSTONE, SANDSTONE
& CLAYSTONE _ : .
(free groundwater at 15 feet)

BLUE-GRAY CLAYSTONE
BLUE-GRAY CLAYSTONE
ASPHALTIC CONCRETE PAVING

RED-BROWN CLAYEY GRAVEL (GC) - medium dense, moist,

rock fragments to 8" composed of angular volcanics

RED-BROWN , BLUE-GRAY, & YELLOW-GREEN VOLCANICS

(Basalt) - with some gravelly clay, moist to wet, hard

GREEN-BROWN & RED-BROWN CLAYEY SANDY GRAVEL
(GP) - moist, dense to medium dense, weak rock fragments
to 3" ’

RED-BROWN SANDY GRAVELLY CLAY (CL) - moist to wet,
stiff, with rock fragments of basalt

BLUE-GRAY, GREEN & RED-BROWN SILTSTONE - moist to
wet, weak, slickensided in upper 2 feet '

RED-BROWN SILTSTONE - dry fo moist, low hardness,
, medium strong, with rock fragments to 4"
(slickensided siltstone @ 80.0 to 81,0 feet)

23

Geologic Unit

Qls (Tm) (2)

‘To

To

To

083 00075



Boring -

No.

Elevation

(Ft.)

806

804

816

811

862

Date

2/13/73

2/13/73

i

- "2/13/73

and

2/14/73

2/ 14/73

2/14/73

 SUMMARY OF TEST BORING LOGS
" Building 46 Landslide Investigation

Equipment

18" Flight Auger

18" Flight Auger

18" Flight Auger

18" Flight Auger

18" Flight Auger &
20" Bucket Auger

Depth Intervel

0.25

8.5

0.25

0.25

4.0

13.0

0.25

- 8.5

14.5

0.2

19.0

20.8

0.25

8.5

10.3
(Refusal)

0.25

35.0

0.25
4.0

13.0
30.0
0.25
8.5

14.5

35.0

0.2

19.0

20.8

Description

ASPHALT PAVING

RED-BROWN SANDY CLAY (CL) - dénse, moist, with rock
fragments to 4" composed of angular volcanics

GRAY VOLCANICS (Basalt) - hard, strong

ASPHALT PAVING _

RED-BROWN TO GRAY-BROWN GRAVELLY SANDY CLAY
(CL) - stiff, moist to wet, with rock fragments of medium
hard basalt

ASPHALT PAVING

RED-BROWN SANDY GRAVELLY CLAY (CL) - stiff, moist

BLUE-GRAY CLAY (CH)‘- soft, wet, with angular rock

fragments
BLUE-GRAY & BLUE-GREEN SANDY GRAVELLY CLAY (CL)
dry to moist, with rock fragments
(saturated at 22 feet)
ASPHALT PAVING
RED-BROWN SANDY CLAY (CL) - stiff, moist, wet at 2 feet
RED-BROWN CLAYEY SANDY GRAVEL (GP) - wet

RED-BROWN TO YELLOW-GREEN SANDY CLAY (CL)
stiff, wet to moist (yveafhered claystone & silistone)

2" ASPHALT PAVING

RED-BROWN SANDY CLAY - soft, wet, with rock fragments,
becoming drier at 7 feet

GREEN, RED-BROWN SANDY CLAY - stiff, moist to wet

GRAY, RED & BROWN SANDY CLAY - stiff, moist to wet,
with rock fragmenis
' ’ a4

Geologic Unit

Qls (Tm)

" Qls (Tm)

Fault Gauge?

To

Qls {Qf)
Tm .

To

Qls

Tm
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Boring
No.

(cont.‘)

10

1

12°

13

Elevation - Date

~(Ft.)
857 2/15/73
855 ° 2/15/73
850 2/15/73
847  2/15/73
and
2/16/73

Equipment

18" Flight Auger

18" Flight Auger

18" Flight Auger

18" Flight Auger

SUMMARY OF TEST BORING LOGS

_Building 46 Landslide Investigation

Depth Interval

22.0

" 25.5

0.2

10.0 -

14.0

20.5

0.2

6.2

17.2

0.2

(Ft.)

- 5.5

- 52,0

- 10.0

- 22,0

- 17.2

- 195

- 18.2

Description

GREEN TO BLUE-GRAY S{LTSTONE - hard, moist
(Hole offset at 20 feet, 2/28/73)

RED-BROWN SANDY CLAY (CL) - soft, wet, with rock
fragments '

GRAY-GREEN SANDY CLAY (CL) - stiff, moist

BLUE-GRAY SILTSTONE - stiff, moist to dry
- (Hole offset at 10 feet, 2/28/73)

ASPHALT PAVING

RED-BROWN SANDY CLAY (CL) - soft, wet , with rock
fragments to 4" : .

GRAY-BLUE SILTSTONE - soft, moist, with rock fragments
& sandy clay

YELLOW- GREEN SILTSTONE - moderately hard, moist,
with slickensides

(fractured basalt lens from 18.0 to 19.0 feet)

BLUE-GRAY SILTSTONE - very hard
(free groundwater at 19.0 feet)

ASPHALT PAVING

RED, BROWN' & GRAY SANDY CLAY - soft, wet, with
rock fragments to 4"

GREEN SILTSTONE - hard, moist, with rock fragments
BROWN-GREEN CONGLOMERATE - hard
ASPHALT PAVING

GREEN SILTSTONE - hard, dry to moist, with basalt rock
fragments -

25

Geologic Unit

To

Qls

To

“Tm

To

Tm

To

To

083 00077



Boring

13

(cont.)

15

Elevation

(Ft.)

843

880

867

874

Date

2/16/73

2/16/73

2/16/73

2/16/73

Equipment

18" Flighf Auger

18" Flight Auger

18" Flight Auger

18 Flight Auger

:SUMMAR'Y OF TEST BORING LOGS

" Building 46 Landslide lInvestigation

Depth Interval Description

(Ft.)

18.2 - 26.0 BLUE-GRAY & PURPLE CLAYSTONE - medium hard, moist
to wet
(free groundwater at 12.0 feet)

0 - 2.0 - ASPHALT, DRAINROCK & 6" CMP
2.0 - 13.8 GREEN SILTSTONE - moderately hard, moist, with rock
i fragments of basalt
18.8 - 2.8 BLUE-GRAY SILTSTONE - moderately hard, moist
2.8 - 28,0 GREEN-GRAY SILTSTONE - hard, moist -
0 - 4.8 " RED-BROWN SANDY CLAY (CL) ~ moist to wet
48 - 5.8 BLUE-RED SANDY CLAY (CL) - soft, wet
5.8 -~ 8.8 : RED-BROWN & GREEN SANDY CLAY - medium stiff,
moist to wet
8.8 - 30.0 GREEN-BROWN CLAYSTONE - soft, moist to wet
(dry and hard below 13 feet)
0 - 0.5 - ASPHALT PAVING & BASEROCK
0.5 - 245 RED-BROWN SANDY CLAY (CL)- stiff, moist to wet, wiifh
: ‘ rock fragments
24,5 - 36.2 "~ MOTTLED RED-BROWN, GREEN-BROWN & BROWN SANDY
CLAY - stiff, moist, with rock fragments
36.2 - 45.5 LIME GREEN SILTSTONE - moist
45,5 - 60.0 BLUE-GREEN SILTSTONE - dense, moist to wet
0 - 17.0 RED-BROWN SANDY CLAY (CL) - soft wet, with rock
fragments
17.0 - 34.0 - GREEN SILTSTONE - moderately hard, moist to wet
34.0 - 35.0 BLUE-GRAY SILTSTONE - moderately hard, dry to moist

(Hole offset af 18 feet, 2/28/73)

Geologic™ Unit

To

Qe
Tm

To

>Q|s
Qls (Tm) '

To

Qls

To

083 00078



Boring
No.

18

19

20

Elevation Date

(Ft.)
818 2/16/73
and
2/17/73
804 - 2/17/73
803 2/17/73

Equipment

18" Flight Auger &
20" Bucket Auger

18" Buckef Auger

20" Bucket Auger

SUMMARY OF TEST BORING LOGS

Building 46 Landslide

Depth Interval

0.2

10.0

- 17.0

0.8
18.0

24,0
27,0
28.5

36.0

39.0

10.8

28.8

0.2
10.0

17.0

30.0
0.8

18.0

24.0

60.0

10.8

Investigation

" Pescription

ASPHALT PAVING
GREEN SILTSTONE - hard, dry

RED, GREEN & BLUE-GRAY SILTSTONE - moderately hard,
dry, (seepage at 12.0 to 13.5 feet)

- BLUE-GRAY SILTSTONE - moderately hard, dry to moist

ASPHALT PAVING & BASEROCK

RED-BROWN SANDY CLAY (CL) ~ medium stiff, wet, with

rock fragments

BROWN CLAYEY SANDY GRAVEL (GP) - soft to medium

dense, wet, becomi_ng weathered with depth
BLUE-GRAY SILTSTONE - soft to moderately hard, wet
BROWN SILTSTONE -~ low hardness, weak, moist
BLUE-GRAY SILTSTONE - moderately hard, moist

BROWN SANDY SILT (ML) - dense, moist, with angular
rock fragments

RED-BROWN & BLUE-GRAY SILTSTONE - low hardness,
slickensided, moist

"BLUE-GRAY SILTSTONE - low hardness, moist fo dry

MOTTLED RED-GREEN & BROWN SANDY GRAVELLY
SILT (ML) - dense, moist

RED-BROWN SANDY GRAVELLY CLAY (CL) - medium stiff,
moist to wet, with basalt rock fragments & cobbles

PURPLE-BROWN SANDY GRAVELLY CLAY (CL) soft, wet
{slip plane)"

27

Geologic Unit

Qls
Qls (Tm)

To

Qls

Qls (Tm)

083 00079



' SUMMARY OF TEST BORING LOGS
Building 46 Landslide Investigation

Boring Elevation Date Equipment . ' Depth Interval Description Geologic Unit
No. . (Ft.) . , (Ft.) -
20 ' . ‘ : 30.0 -~ 32.0 ' BLUE-GRAY SILTSTONE - low hardness, weak , moist to wet . To
(cont.) ) : : : v o
: o , 32,0 - 38.5 GRAY-GREEN SILTSTONE - moderately strong, wet g "

38.5 - 61.0 - BLUE-GRAY SILTSTONE - weak, wet, occasional shear "

zones, with slickensides

61.0 « 82,0 ALTERNATING BEDS OF RED-BROWN & BLUE-GRAY "
SILTSTONE - low hardness, moist to dry, increasing in .
sirength with depth
(Hole offset at 31.5 feet, 2/28/73)

21 806 . 2/20/73 18" Flight Auger - 0 - 15.0 RED-BROWN GRAVELLY CLAY (CL) - sfiff, moist Qls
15,0 - 14,0 - RED-GRAY CLAY (CH) - soft, saturated, with abundant . "
: : siltstone fragments (sheared slip plane)
. 16.0 - 13.0 GREEN SILTSTONE = low hardness, moderately strong j To
22 - 852 . 2/20/73 20" Bucket Auger 0 ~. 10.0 RED~-BROWN GRAVELLY CLAY (CL) - stiff, moist - }Qc/Tm
10.0 - 23.0 GRAY-GREEN SILTSTONE ' : To
23 849 - 2/20/73 20" Bucket Auger - ‘ 0 - 113.0 : RED-BROWN GRAVELLY CLAY (CL) - stiff, moist, seepoge : Tm
' o ' : at 6 feet
. . 4
13.0 - 27.0 » GRAY-GREEN SILTSTONE - hard, some seepage at 20 feet To
24 . 815 C2/20/73 20" Bucket Auger : 0 - 0.1 ASPHALT PAVING
0.1 - 3.0 RED-BROWN SANDY GRAVELLY CLAY (CL) - medium stiff, Qe/Tm
: ' ' : wet, with basalt rock fragments .
3.0 =~ 15.0 BLUE-GRAY SILTSTONE - weak, moist ; Yo
15.0 - 22.0 GREEN SILTSTONE - moderafely hard, moderately strong, : "
moist :
22.0 - 30.0 BLUE-GRAY SILTSTONE - moderately hard, moist

083 00080



Boring
No.

25

26

27

28

29

Elevation .

(Ft.)

815

756

750

755

760

Date

2/20/73

]

© 2/20/73

2/21/73

5/21/73

2/21/73

- Equipment

18" Flight Auger

20" Bucket Auger

25.0" Bucket Auger

20" Bucket Auger

. 20" Bucket Auger

. SUMMARY OF TEST BORING LOGS

. Building 46 Landslide Investigation

Depth Interval : . Description ‘ Geologic Unit
(Ft.) ’
0 - 3.5 ASPHALT PAVING & BASEROCK MATERIAL
3.5 - 13.0 " GRAY-GREEN SILTSTONE - moderately hard, moderately V To
' ’ strong, moist fo wet
13.0 - 16.0 BLUE- GRAY SILTSTONE - moderate|y hard, moderately o "
) strong, moist
1 16.0 - 285 GREEN SILTSTONE - moderately Hard, moderately strong, "
moist, becoming wet & soft at 27 feet
28.5 - 35.0  BLUE-GRAY SILTSTONE - soft, wet, with sand & gravel v
’ ' : becoming dry to moist ot 34.5 feet
0 - 30.0 - (Not Logged - Little or No Water).
0 - 12,2 RED-BROWN SILTSTONE MOTTLED WITH GRAY~BLUE - Qf
: SANDSTONE - low hardness, weak, soft to medium stiff, wet
(Fili?) ,
12,2 ~ 16.0 : BLUE-GRAY SILTSTONE ~ low hardness, weak, wet : To
16.0 - 19.0 . RED-BROWN SILTSTONE - low hardness, wet, with : "
‘ slickensides ‘
19.0 - 30.0 BLUE-GRAY SILTSTONE - low hardness, moist to wet "
0 - 19.8 . MOTILED RED-BROWN & BLUE-GRAY SILTSTONE - medium Qf
: stiff, wet (Fill?) .
19.8 . 22.5 © RED-BROWN SILTSTONE » ' To
22,5 -~ 30.0 MOTTLED RED-BROWN & BLUE-GRAY SILTSTONE - moist "
: to wet ‘ :
0 : 11.0 * MOTTLED RED-BROWN & BLUE-GRAY SANDY SILT (ML) : Qf

medium stiff, wet

11.0 - 18.0 - GREEN SILTSTONE - Iow hardness, moderately strong, moist . To

083 00081



Boring

29
{cont.}

30

31

32

Elevation Date
(Ft.)
805 [ 2/27/73
815 2/28/73

817 2/28/73

Equipment

20" Bucket Auger .

20" Bucket Auger

20" _B'uvckef Auger

' SUMMARY OF TEST BORING LOGS

Building 46 Landslide Investigation

Depth interval Description Geologic Unit
(Ft.) : '
18.0 - 23.0 MOTTLED RED-BROWN & BLUE-GRAY SILTSTONE - moist ‘ To
to wet, slickensides at 19 feet .
230 - 250 . MOTTLED RED-BROWN & GREEN CLAYSTONE ~ moderately "
hard, moderately strong, wet
25.0 - 39.0 RED-BROWN & BLUE-GRAY SILTSTONE - moderately "
strong , moderately hard wet, badly sheared at 32.0 ond
36.0 feet
39.0 - 46.0 MOTTLED BLUE-GRAY & RED-BROWN SILTSTONE - hlghly ' "
’ fractured, mmsl’ to wet, sheared _
0 - 8.8 RED-BROWN SANDY SILTY CLAY (CL) - soft, wet, with - Qls
‘ ' basalt fragments
8.8 - 13.0 ‘ RED-BROWN' TO_BLUE-GRAY BASALT - hard - Qk (Tm})
(Refusal) o '
0 -. 8.0 RED-BROWN SANDY CLAY (CL) - soft, wet, with basalt Qf
' fragments (Fill)
8.0 —- 10.0 DARK BROWN SILTY CLAY (CL) - top soil,, with organics . Qc
10,0 - 21.0 GREEN SILTSTONE ~ moderately hbr_d, weak , moist to wet _ To
21.0 - 30.0 GREEN SANDY SILTY GRAVEL (GP) - medium dense, wet "
30.0 L 38.0 GREEN SILTSTONE - low hardness, Weak, moist - . "
38.0 - 0.0 BLUE-GRAY & RED-BROWN SILTSTONE - low hardness ' "

weak , dry to moist
(free groundwater at 25.0 feet)

0 - 18.0 RED-BROWN SILTY CLAY (CL) - medium sflff wet, wnh ) Qf/Qe -
rock fragments (Fill?) :

18.0 =~ 39.0 GREEN SILTSTONE , . To
: {free groundwater at 27.0 feet).

083 00082



Boring
No.

33

34

35

©S1-2

S}-3

Elevation

(Ft.)

821 .

807

815.5

804.5

o045

843

Date

2/28/73
and

3/1/73

3/1/73

:2/20/73

2/26/73

to
3/2/73

3/2/73

3/6/73

Equipment

24" Bucket Auger

24" Bucket Auger

18" Flight Auger

6" Rotary Wash

6" Rotary Wash

6" Rotary Wash -

SUMMARY OF TEST BORING LOGS

Building 4% Landsiide Investigation

Depth Inierval

23.0

25,2

37.0

. 3.0

26.0

10.0

45.5

20,0

90.0

43.5

(Ft.)

- 3.0

~ 25.2

- 25.5

- ¢8.5
- 43.5

- 118.0

Description

RED-BROWN SANDY SILTY CLAY (CL) = soff to medium
stiff, moist to wet, with rock fragments to 6" (Fill?)

DARK BROWN SANDY SILTY CLAY (CL) - soft to medium
stiff, moist to wet, organics (Topsoil)

MOTTLED RED-BROWN & GREEN SILTSTONE & CLAYSTONE
low hardness, weak, moist to wet '

GRAY CONGLOMERATE
(Hole not logged) (wet zone found at 27,0 feet) :
ASPHALT PAVING & SANDY CLAY BASE MATERIAL (FILL)

GREEN SILTSTONE - soft, wet at 23.5 feet

BLUE-GRAY SILTSTONE - moderately hard, wet

RED-BROWN TO GRAY CLAYEY GRAVEL (GC)
hard, moist

GRAY-BROWN BASALT ~ PURPLE ALTERED CLAY at 44 feet
ALTERNATING GREEN, RED, BROWN SILTSTONE &
SANDSTONE |
(Slope Indicator Casing instatled 3/20/73)
RED-BROWN SANDY CLAY (CL) - moist, stiff

ALTERNATING RED, BLUE, GRAY, GREEN SILTSTONES,
CLAYSTONES, SANDSTONES - occasionally tuffaceous

MOTTLED RED-GRAY SILTSTONE BRECCIA
(Slope Indicator Casing installed 3/5/73)

MOTTLED RED, GRAY, BROWN SANDY GRAVELLY CLAY
(CL) - stiff, moist to wet _ :

ALTERNATING RED—BR‘OWN, GREEN SILTSTONES &

SANDSTONES
(Slope Indicator Casing installed 3/12/73)

. Geologic Ur

Qf
Qc

To

To

Qls

Qls (Tm)
To

Qe

To
To/Tm(?)
Qf

To

083 00083



Boring
No.

Sl-4

Elevation
(Ft.)

1920

SUMMARY OF TEST BORING LOGS

Building 46 Landslide Investigation

Date Eciuipme_n‘t Depth Interval
L S (Ft.)
- 3/12/73 6" Rotary Wash 0 - 9%.0
99.0 - 106.0

106.0 - 120.0

Pescription

GRAY-BROWN VOLCANICS - BASALT, ANDESITE,
BRECCIA, AGGLOMERATE '

MOTTLED BLUE-BROWN BASALT & SANDSTONE - deeply
altered . : :

BLUE-GRAY SANDSTONE
(Slope Indicator Casing installed 3/19/73)

9

Geologic Un

Tm

© Tm/To

To

083 00084
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w

psf x 1000)
S

ot

DEVIATOR STRESS {

3

7, /0

PORE PRESSURE (psf)

N

vt

|93

5
AXIAL STRAIN (%)

AXIAL STRAIN (%)

SHEAR STRESS (psf x 1000)

NORMAL STRESS (psf x 1000)

Uadrained

Test Type Controlied: _>'1ain
Saturation Method. - Gs 2.7/% (Assumed”
Test No A B C
Diameter (in) 2.43 2.43 2. 43
Height (in) 4.8 5.2 5.1
| Moisture Content 22.9%1 20.2%1{37.5 %
’E Void Ratio
Saturation 4 K| 42 Y% |24 %
Ory Density (pcf) o7 102 80
| Moisture Content % % %
=1 Void Ratio
S| Saturation % % %
@ | Pressure (psf)
S| Moisture Content 22.9%1 20.2%137.5 %
u | Void Ratio .62 .65 1.1
J1 Major Prin.Stress (psf) 3500 3140 4320
| O3Minor Prin Stress (psf) 1000 1000 1000
Time to Failure {min)
Sample Source: A &E So. edge Bldg. 46: T No. of Bldg 46
Classification'BR O/ N GRAVELLY SAMLY SILT (ML)

HARDING-LAWSON ASSOCIATES

&

Consulting Engineers and Geologists

TRIAXIAL COMPRESSION TEST REPORT

Job No. 206¢,063.01

Appr 75 Date 4/19/73

Building 46 Landslide
Lawrence Berkeley Laboratory
Berkeley, California

PLATE

5

27

083 00074



Harding Lawson Associates (HLA), 1976a, “Slope Monitoring Data, Building 46 Landslide, Lawrence
Berkeley Laboratory, Berkeley, California,” five slope indicator plots dated March 3, 1976, HLA Job No.
2000,085.01.

(LBNL # 282)

Slope Indicator Plots SI-1 through SI-5

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations
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1 - - I Depth to Water
Ef’ A Date - (feet) :
: 8/21/73 43.6
i 8/31/73 44,
i 9/13/73 4.5
Ve ' 10/19/73 4.5
1112/73 43.5
] 1/18/74 43.5
' 4/ 4/74 43.5
L e 4/10/74 43.5
6/11/74 43.5

Eoch recuding is represented by a curve with the dote
it wos read odjacent to the curve. The readings are

|
.'
!

e

made by lowering g Slope Indicator instrument down
a grooved aluminum casing., The grooves control
the oricntation of the instrument in a predetermined
direction. The deflection in the casing became too
great and readings were terminated /N /74, The

former location and the orientation of the casing
for SI-1 are indicated on plate 1.
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RF2

‘ - : ZATERAL DEFLECTON
ZATERGL, DEFLECTION — |

SouTH () MNo e )
A WeEsT (—-) ol ! L
o.z! o:'J."Z.ll - fanl l" .
]
R“‘)C\ ler ?FCA‘SNG‘ Fosreo -\r&:rer Level Datq
"Q\\Sm Be Dy ‘E'CI Depth to Water
. T 1 ' Date (feet)
7/10/73 . ' 34,0
| 4/ 4/74 31.0
| 5/23/74 34.5
; . , 10/8/74 . 35.5
N S A 9/25/75 37.5
_ . 3/17/76 9.5

Each recding is represented by a curve with the date
it was read adjocent to the curve, The recdings are
made by lowering o Slope Indicator instrument down
@ grooved aluminum cusing, The grooves control
the orientation of the instrument in apredetermined
direction. The location and the orientation of the
casing for SI-2 are indicated on plate 1,

Cerrsd  Bselow SUFACE

Lo

HARDING-LAWSON ASSOCIATES | - SLOPE MONITORING DATA - S1-2 PLATE
@ Consulting Engineerg and Geologists Bui ]ding 46 Landslide - - - -
' Lawrence Berkeley Laboratory 24
Job No. 2000,085.01 Appriife Date 3/8/76 ‘ Berkeley,-California
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—_— Ty _
e Depth to Water
Date ~(feet)
3/19/73 30.0
4/11,/73 33.8
, 5373 s
Lo 4/ 4/74 55.5
9/25/75 56.5
3/30/76 o . 58.0
%o’
4o
Each reading is repiesented by a curve with the dote |
it was read odjacent to the curve, The readings are
made by lowering o Slope Indicator instrument down-

a grooved aluminum casing. The grooves control
the orientation of the instrument in q predefermined
direction. The location and the orientation of the
casing for $1-3 are indicated on plate 1,
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! Lowrence Berkeley Laboratory 2 5
' & | ' ' » Californi )
° .

[P .
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Wdter Level Data ,

Depth to Water

Date (feet) _
4/11/73 72.0 !
8/31/73 74.0
9/13/73 73.0
1/18/74 73.0
4/10/74 71.5
3N7/76 . - 73.0

Each reeding is represented by a curve with the date
it wos read adjacent to the curve. The readings are
mede by lowering o Slope Indicator instrument down

—

- _ | a grooved aluminum cesing, The grooves control .
the orientation of the instrument in a predetermined
Ly . _ P
0 direction, The location and the orientation of the
E - casing for S1-4 are indicated on plate 1,
%o _ . ,
m H
J
A -
S | |SouTHheE Moo @)
3 =l ' ot
&
N\ .
Q eo
6‘{
WesTe)  EAsT () ,
o'
2ol HARDING-1LAWSON ASSOCIATES | SLOPE MONITORING DATA = §l-4 |PLATE
o " :
N @ "Cansulting Enginecrs and Geologists Building 44 Lands!ide . )
. . : - qurehce_-Berkeley Laboratory 6
' Job No 2000,085,01 ~ AppritfL Date 3/8/74 * Berkeley, California .
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: Depth to Water o
feet .
: _Date (feet) Each reading is represented by a curve with the date
; 1/12/74 14.5 it was read adjac2nt’to the curve. The reodings are
? 4/ 4/74 . 14.5 “made by lowering a Slope Indicator instrument down
;. 5/23/74 ) 14.5 a grooved aluminum casing. The grooves control
3N9/75 | 14.5 the orientation of the instrument in a predetermined
: 5/16/75 ! 14.0 direction. The location and the orientation of the
! 6/26/75 . 14.5 _ casing for SI=5 are indicated on plate 1. , r
! 9/25/75 - 15.0 _- o
i 1/20/76 15,0 . PP o .
% 3/30/76. - 14,0 | | | ‘ | _ -
;i | : -HAF{DING-_-LAWSON.'AVBSDOIATES . SLOPE MONITORING DATA - §I1-5 ".{PLATE
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Harding Lawson Associates (HLA), 1976b, “Report, Soil Engineering and Geologic Services, Building 46
Landslide Stabilization, Lawrence Berkeley Laboratory, Berkeley, California,” report dated April 21, 1976, HLA
Job No. 2000,085.01.

(LBNL # 198)

Logs of Borings 36 through 40

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations



LOG OF BORING 36

Shear Strength (lbs/sq ft)

g g o
8 8 S
S ¥

™~

Equipment 24" Bycket Augef =
Elevation_ 758 Date _11/26/73

Content (%)

Dry ' _
Density (pcf)

o Depth (ft)

2
o
E
o

v

8000
0
Moisture

10,000 .

[=

- GRAY-BROWN SANDY GRAVEL |
. (GP) - medium dense,. wet -
MOTTLED RED-BROWN SANDY

11.0 121 !
CLAY (CL) - stiff, moist

BROWN SANDY CLAY (CL)
medium stiff, wet, with
occasional rock fragments

FILL

NN

20.7 103
B 10

GRAY~-GREEN SANDY SILTSTON_E_—L
low hardness, weak, moderately
weathered, with occasional
thin lenses of red-brown clay-
stone )

l—-Wofer Level 5-23-74

"i:.é\f{ﬁ

9.6 132

R4 GRAY-GREEN SANDSTONE
AV moderately hard, weadk,
moderately weathered

RED-BROWN CLAYSTONE
N low hardness, weak, moderately

. : weathered
CU 2150 (18.10) gK—x]15.6 114 o

, ] change to friable, moderately
osd I sheared, wet @ 23'

GRAY-GREEN SANDSTONE
moderately hard, weak,
moderately weathered, with
occasional thin lenses of red-
brown claystone

304

| small amount of free water @ 35'

351

40-
HARDING-LAWSON ASSOCIATES
@ _ Consultimg Engineers and Geologists

-

LOG OF BORING 36 PLATE

Lawrence Berkeley Laboratory

: | Building 46 Landslide ~ Lower Slope 16
-Job No 2000, 085.01 Appr. L£C Date ]/] 0/74 1
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R¥F13 -

Shear Strength

10,000

8000
6000

—~

4000

Ibs/sq ft)

2000

0

uu 21

-1 to

60

uy

2450

4,000
X

Content (%)

Moisture
Dry

19.3

16.0 114 IOH

10.6 129 208

7.4 136 55 W

15.9

103

113

Density (pcf)

e

UM ONNNN

Equipment
Elevation ___ 753

LOG OF BORING 37

24" Bucket Auger

Date 11/28/73

l I

15-

B

‘Water Level 3-30-76

MOTTLED GRAY-BROWN SANDY
CLAY (CL) - stiff, wet,
with occasional rock
fragments

" color change to red-brown

@ 9

MOTTLED RED-BROWN & GRAY
SANDY CLAY (CL) - stiff,

wet, with abundant rock

fragments — 1

6" drain rock blanket (subdrain) "t 14’

@ 14"

DARK RED-BROWN CLAYSTONE

intensely fractured, low hardness,

friable, moderately weathered,
moderately sheared
seepage @ 16"

BLUE SANDSTONE

low hardness, weak, with

abundant thin lenses of red-brown

claystone
3" soft clay zone @ 23.5'

with abundant small clay zones,
some seepage

5" clay zone @ 32.8', soft, moist
6" clay zone @ 34', soft, saturated

visual inspection indicates clay
strikes NW, dips 76 NE

BLUE SANDSTONE & RED-BROWN
CLAYSTONE - moderately

fractured, low hardness, weak,

moderately weathered, occasionally

sheared

Shear Strength (Ibs/sq ft)

Density (pcf)

Content (%)
& Depth (ft)
Sample

Dry

Moisture

(Continuation of Log)

507

557

60 1

657

70 1

751

80 -

HARDING -LAWSON ASSOCIATES

&

Consulting Engineers and Geologists

Job No.2000,085. 01

___ Apprl£C Date 1/10/74

LOG OF BORING 37
Building 46 Landslide - Lower Slope
Lawrence Berkeley Laboratory

PLATE .

11
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10,000

Shear Strength (Ibs/sq ft)

8000
6000

4000

2000

Cyclic Tx

Uu 17

Cyclic Tx

Uu 1440

30 (21 6)

Moisture

21.

22.
25.

25.

| 20.

13.

10.

10.

A 00

Content (%)

Equipment
Elevation 787

LOG OF BORING 38

24" Bucket Auger

Date 11/29/73

‘c
&=
25 o
. 24a g
588 8
0.
101 1%
31
105 /
X/
103 ]0—&&
97 ?
100 'S‘H?
108 7
201 —;—]
123
129
128

4" ASPHALT CONCRETE
10" (Approx) BASE ROCK
RED-BROWN SANDY GRAVELLY
CLAY (CL) - very stiff, wet
BROWN SANDY CLAY (CL)
stiff, moist, with occasional
small rock fragments

Vater Level 5-23-74

GRAY-GREEN FINE SANDSTONE
low hardness, weak, deeply
weathered
3" soft, saturated clay @ contact
RED~-BROWN CLAYSTONE
intensely fractured, low hard-
ness, moderately weathered

BLUE-GRAY SANDSTONE
low hardness, weak, little
weathered

DARK RED~BROWN CLAYSTONE
moderately fractured, low hard-
ness, weak, moderately
weathered

BLUE SANDSTONE
low hardness, weak

BROWN CLAYSTONE . .
closely fractured, low hard-
ness, weak, moderately
weathered

little seepage @ 35

| 2 3 _
Shear Strength (Ibs/sq ft) v . T =
5 ¢ > T o
w2 2 = 4o
‘3 S >t o £
§U s8 & & (Continuation of Log)
40
GRAY-BLUE SANDSTONE
moderately fractured, moderately
hard, weak, little weathered
- RED-BROWN CLAYSTONE
JE- closely fractured, moderately
45 [ hard, weak, little weathered,
10.2 120 - slightly sheared
11.3 126 50w 1 GRAY-BLUE FINE SANDSTONE
_H;( moderately hard, weak, little
weathered
55
60 -
651
70
75 1
80 -
HARDING-LAWSON ASSOCIATES PLATE

b

Consulting Enginecrs and Geologists

Job No, 2000, 085.01

__Appri ¢E< Date 1/10/74

LOG OF BORING 38

Building 46 Landslide - Lower Slope
- Lawrence Berkeley Laboratory

18
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g & LOG OF BORING 39 2 8 _
o Shear Strength (lbs/sq ft) ¢ - i & o Shear Strength (Ibs/sq ft) © 9: i &
. 5 K " o : 5 c )
a 3 3 S s 2 g %.g .ﬁ 5 Equipment 24" Bucket Auger 3 S S S - .3 g x.g _‘g_ 5
2 8 N < & o §k3 548 &8 8 Elevation__ 808 Date_ 11/30/73 2 8 3 S Q oﬁg s8 &8 8 (Continuation of Log)
0 - 40
1" ASPHALT CONCRETE & BASE W |~ DARK BROWN ANDESITE
ROCK _ 4\’ intensely fractured, moderately
13.9 111 MOTTLED YELLOW-BROWN SANDY A hard, moderately strong, deeply
: / CLAY (CL) = very stiff, = A weathered, with abundant clay
wet, with occasional small — UuU 47560 v fracture fillings
37 / rock fragments - K. X L x X 9.4 103 457m<
/ /\7 seepage @ 45'
! N
DARK BROWN SILTY CLAY (CH) —— 4/\
6.7 98 stiff, moist, with occasional 13.6 123 - B 7 Water Level 4-10-74
: 1015 small roots 50
. GRAY ANDESITE Y
\14 moderately fractured, hard, A
< strong, little weathered 1
1 v
< e
R 1FSA  BLUE-GRAY FINE SANDSTONE
1514 A 12.8 127 55"@. 7~ low hardness, weak, moderately
: v e weathered
A s
< b
! y 19 gl MOTTLED RED-BROWN & BLUE CLAY -
204 v 0126 60 & - STONE - low hardness, weak,
: I~ moderately weathered
N
1
N
2\/7
254 {< 657
A wet, with brown clay fracture
Y fillings @ 26
K7
%4
T\-
301 I\# 707
v
4 DARK BROWN ANDESITE
14.8 113 closely fractured, moderately
) hard, weak, deeply weathered,
with abundant moist clay 751
fracture fillings
UuU 36p0 vt w <3 15.1 112 GRAY-BROWN SILTSTONE
intensely fractured, low hard-
ness, weak, deeply weathered
80 -

HARDING -LAWSON ASSOCIATES

b

Consulting Engineers and Geologists

Job No_ 2000, 085.

O Appri®€e pae 1/11/74

Building 46 Landslide - Lower Slope

PLATE

19

LOG OF BORING 39

Lawrence Berkeley Laboratory
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Shear Strength (Ibs/sq ft)

Content (%)

Dry
- Density (pcf)

o Depth (ft)
Sample

Moisture

2.0 9% m
5 /
104 /
21.4 97 /
15~2/
4

\1’/

=

N

20- (A
J

§ A
Y
254 |47
59 VA

J

</I
3o~2 v
A
{]

] v/

] (4
354 IV 1
<

7

Ty

A
s N

Equipment
Elevation 800

LOG OF BORING 40

24" éucket Auger

Date 12/3/73

3" ASPHALT CONCRETE

10" (Approx.) BASE ROCK

RED-BROWN SANDY GRAVELLY
CLAY (CL) - stiff, wet

FILL

BROWN SANDY CLAY (CL)
very stiff, wet, with
abundant angular rock fragments

GRAY-BROWN ANDESITE
moderately fractured, hard,
strong, moderately weathered,
with occasional clay fracture
fillings

clay fracture fillings @ 28

little seepage @ 32
change to deeply weathered
@ 33

seepage @ 40

S

Shear Strength (lbs/sq ft) o .

o 3¢
S w2
288 8 8 3k
2 & 3 ? ~ o<V
14.9

8.9

UU 5760 S 16.1

Density (pcf)

Dry

122

133

114

= 0
< o
a E
& 3 (Continuation of Log)
40
1~
L
]“‘/
,\
454 ~
> 2/( 1 Water Level 4-10-74
g (\j change to intensely fractured,
A moderately hard, moderately
L A strong, with abundant wet clay
N @ 49'
50§V
w7 yellow-brown clay zone @ 50'
=N BROWN ANDESITE
AN moderately fractured, hard, strong,
N with occasional clay fracture
- . .
L fillings
557

S

65 moderately hard, moderately
strong, moderately weathered

70

75

80 -

change to crushed @ 55'
PURPLE SANDY CLAY (CL)
soft, saturated
BLUE CONGLOMERATE
hard, strong, moderately
weathered
RED~BROWN CLAYSTONE
closely fractured, low hardness,
weak, moderately weathered

BLUE FINE SANDSTONE

HARDING-LAWSON ASSOCIATES

@ :

Consulting Engineers and Geologists

PLATE

LOG OF BORING 40

Job No__2000,085.01

Appr: L-$¢ Date _]/ M‘L

Building 46 Landslide -~ Lower Slope
Lawrence Berkeley Laboratory
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MAJOR DIVISIONS TYPICAL NAMES
CLEAN GRAVELS ow " 1 WELL GRADED GRAVELS, GRAVEL - SAND MIXTURES
WITH LITTLE OR Ay -
3 w GRAVELS NO FINES "] POORLY GRADED GRAVELS, GRAVEL - SAND
=c ap ] mixTuones
o L]
o B | MO MAN Hau SILTY GRAVELS, POORLY GRADED GRAVEL - SAND -
< COARSE MACTION GM SILT MIXTURES
Z | 1S LARGER THAN GRAVELS WITH :
=] ?_ NO. ¢ SIEVE SIZt OVIR 12% FINES
W - ec CLAYEY GAAVELS, POOALY GRADED GRAVEL - SAND -
= ¥ CLAY MIXTURES .
2 3 > » o
oL N SANDS SW | o 4| WELL GRADED SANDS, GRAVELLY SANDS
2 WiTH LITTLE Of 2
w SANDS NO FINES o o o
ni SP | 4 o | POORLY GRADED SANDS, GRAVELLY SANDS
*
5 ?‘ MORE THAN MALS b
COARSE FRACTION SM " SILTY SANDS, POORLY GRADED SAND - SILT
8 9 1S SMALLER THAN SANDS WiTH o MIXTURES
NO. 4 SIEVE SIZE OVER 17% FINES
sc CLAYEY SANDS, POORLY GRADED SAND - CLAY
MIXTURES .
! w INORGANIC SILTS AND VERY FINE SANDS, ROCK
one ML FLOUR, SILTY OR CLAYEY FINE SANDS, O
a7 CLAYEY SILTS WITH SLIGHT PLASTICITY
'o'§ SILTS AND CLAYS »7 INORGANIC CLAYS OF LOW TO MEDIUM PLAS CITY,
hz cL GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS,
2 LIQUAD LIMET LESS THAN 30 LEAN CLAYS
i
Q. ot 1|i1i{il orGaNiC cLaYs AnD ORGANIC SILTY CLAYS OF
ad % ) Low sasTICITY
z i nnn ,
4 MH INORGANIC SILTS, MICACEOUS OR DIATOMACIOUS
2 : FINE SANDY OR SILTY SOILS, ELASTIC SiLTS
-
; SILTS AND CLAYS v
w CH INORGANIC CLAYS OF MGH PLASTICITY,
z g UQUID LIMIT GREATER THAN 30 / FAT CLAYS
73
E 1 OH /,//, ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,
§ b /,4 ORGANIC SILTS
HIGHLY ORGANIC SOILS Pt PEAT AND OTHER MIGHLY ORGANIC SOILS

UNIFIED SOIL CLASSIFICATION SYSTEM

SAMPLE DESIGNATION.

B-undiiruber Semple g Bulk or Classitication Semple

STRENGTH TESTS

SZSTZSZI VANE SHEAR TEST P UNCONFINED COMPRESSION TEST

F = Flold
L = Leborarory

1000 (30 0) "] DIRECT SHEAR TEST 1000 (30 0) WX X" R TRIAXIAL COMPRESSION TEST
CD = Coniolldated - Drained ﬁ__.{ UU = Uncontolldeted - Undrelined

CU = Consalideted - Undralned
- Molsrure Content after Test (%) CD » Consolidated - Drained

Strass Normal to Sheer Plane (psf)

b /7 Devietor Stress (pef)
Melsture Content after Teat (%)
————————— Confining Stress - 03‘('3”

KEY TO TEST DATA

&

HARDING - LAWSON ASSOCIATES |SO|L CLASSIFICATION CHART

Consulting Enginecrs and Geologists __AM__
KEY TO TEST DATA

N02470

JobNo._2000,085.01  apn g Date_2/9/76 Building 46 Landslide ~ Lower Slope

PLATE
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Rt

B
3 3
) /Z
o
=
» Vﬂo
§2 T
W ozl
[%2]
(Y9}
o
p—
w
a
o
-
<
>
&
0

AXIAL STRAIN (%)

of

3

OT /

PORE PRESSURE (psf)

AXIAL STRAIN (%)

SHEAR STRESS (psf x 1000)

AN

A

Al

\

)

0 1 2

3 4

5

6
NORMAL STRESS (psf x 1000)

Test Type Consolidated=Undrained Controlled: Strain
Saturation Method:_Backpressure Gs 2.84
Test No A 8 C
Diameter (in.) 2.43 2.43
Height (in.) 5.60 5.80
©| Moisture Content 20.6 %| 15.6% %
Z| Void Ratio .627 .549
Saturation 983 %| 8 % %
Dry Density (pcf) 108 114
| Moisture Content 21,6 %] 18.0% %
% Void Ratio 590 | .517
é Saturation 100+ %] 100 % %
@ | Pressure (psf) 1730 2160
S| Moisture Content 21.6 % | 18.0% %
i | Void Rotio .590 517
01 Major Prin.Stress (psf) 4070 5590
Oz Minor Prin.Stress (psf) 1730 2160
[ Time to Failure (min) 4230 3600
Sampie Source: A-Bor. 38 ot 19,0'; B-Bor. 36 ot 22.8"
Classification: A-Mottled Red-Brown Sandy Silt (ML)
B-Red Fine Sandy Silt (ML)

TRIAXIAL COMPRESSION TEST REPORT

HARDING-LAWSON ASSOCIATES
@ Consulting Evgincers and Geologists
Job No... 20 00’0%40] . Appr:,&'i!_-:Date_ZZ:g/Z 6

Berkeley, California

‘Building 46 Landslide - Lower Slope
Lawrence Berkeley Laboratory

PLATE
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Harding Lawson Associates (HLA), 1976c, “Report, Supplemental Soil and Geologic Investigation,
Proposed Energy Research Facility, Lawrence Berkeley Laboratory, Berkeley, California, report dated May 6,
1976, HLA Job No. 2000,102.01.

(LBNL # 106)

Logs of Borings 1, 3, 4, 5, 10, 12 and 13

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations



Shear Strength (Ibs/sq ft) ®
2
§ o -2
S § g 8 8 ¢
o 0 ~¥ ~N o
UU860 XTI 11.5
11.7
UuU1730 [ XIX 14.4

Content (%)

Dry

' 2
125

Density (pcf)

o Depth (ft)
Sample

LOG OF BORING 1

Equipment 6" Flight Auger

895* Date

Elevation

_5/23/75

NN

124 g

3
120

A )

X
A
\

404

DARK BROWN SANDY CLAY (CL)
medium stiff, moist, with
abundant rock fragments

BROWN SANDY SILT (ML)
stiff, dry, with abundant
variable sized andesite fragments

BROWN ANDESITE
intensely fractured, moderately
hard, weaok, deeply weathered

BROWN ANDESITE

strong, moderately weathered

MORAGA FORMATION

closely fractured, hard, moderately

FILL

COLLUVIUM,|

g 8.
Shear Strength (Ibs/sq ft) 0o . T &
" 2§ £:2
25 > € o E
§U S& & 8 (Continuation of Log)
40 .
H <
-
' GRAY-BROWN ANDESITE
7, closely fractyred, moderately
A ¢ hard, moderately strong,
45114 moderately weathered
< . -
Y .
X A
.
<
v
A
5011 -
IV <
A
7< ' .
A change to hard, strong -
4
554, "< | : 2
v L
e 2
1¢ =
A [~
v O
¢7 rd
6044 v
X y <
v 2
A oz
&l VY water level 6/24/75 o
Ay
65117 ¢ 2
A
7 <
v
A
70417 <
4
A
?¢
n
A
754 b .
_ 72' of slope indicator casing
installed 5/27/75
*USC&ES Elevation Datum =.LBL
‘ Datum + 4,116 feet
80 -
HARDING-LAWSON ASSOCIATES PLATE

Consulting Enginecrs and Geologists

&

Job No. 2000,102.01 Appr. L£ < Date 5/28/7§ .

LOG OF BORING 1

Energy Research Building
Lawrence Berkeley Laboratory

4
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RF™™ .

Shear Strength (lbs/sq ft)"

Density (pcf)

Content (%)
Sample

@
8 RN
o [ ‘S >
. 8 8 8
s § § § & 284
23.2 100
8.5 120
UUR2, 1600 X T X TX 6.5 116

LOG OF BORING 3

Equipment _Hollow Auger

Elevation 882 Date 6/8/75

5 /
10-1?
15 A
7 v

£

A
7V
2011, °
7-/

<

A
7\/

X .
254 |1
7\/

£

A
7V
304 | .
1
7\/

l

A
35#“
<

A
7\/

<

N
s0d b <

BROWN SANDY CLAY (CH)
stiff, moist, with abundant
rock fragments

DARK BROWN SANDY CLAY (CH)
stiff, moist
RED=-BROWN SANDY CLAY (CL)

very stiff, dry
GRAY-BROWN ANDESITE

little fractured, moderately

hard, weak, moderately

weathered

becoming hard, strong, little
weathered

MORAGA FORMATION

COLLUVIUM

2 3.
Shear Strength (lbs/sq ft) o . =
§ 5 ¢ > 7w
2 8 ftEiE
-~ >
2 8 g g 1 o§6 S8 & 8 (Continuation of Log)
40 11 '
¢ change to gray, with occasional
A red=brown clay fracture fillings
7
7.9 122 Ao '
45 A
7 \4
4 change to gray~brown -
» _!7 v e,
UU 3,600 gx—xtr—x— 12.3 119 507 < E
< )
4 M.
551147~ <
S O
4 <
o
> v
Q
2 © =z
12.1 19 60«&
. 7 v
A
7 v
<
6511 <
— =T
2 GRAY SILTY SANDSTONE =z
. low hardness, weak, little <
3 weathered %
709" S
(no free water encountered)
75
80 -
HARDING-LAWSON ASSOCIATES PLATE

&

Consul’ng Engincers ond Geologists

Job No 2000,] 02 .0]

Appr: (&L Date 6/] 9/75 .

LOG OF BORING 3
Energy Research Building
Lawrence Berkeley Laboratory

6
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Shear Strength (Ibs/sq ft)

Content (%)

Moisture

9.2

9.2

Density (pcf)

126

123

LOG OF BORING 4

Equipment Hollow Auger

Elevation 903 Date _ 6/7/75

104 |7

20 |~

BROWN SANDY CLAY (CL)
stiff, wet, with abundant
angular gravel

GRAY-BROWN ANDESITE
little fractured, hard, weak,
moderately weathered

change to moderately hard,
moderately strong, little
weathered, with occasional
clay fracture fillings

with abundant clay fracture
fillings

304> v
&
Al
A
A
BS‘F
b v
L
A
- 4
4041 ¢

FORMATION

~_ _MORAGA

’LCO LLUVIUM

|

(
§
|
{
|
|
|
i
|
|

|

g 8-
Shear Strength (Ibs/sq ft) v . T
25 =14
$55 255 &
§U S8 & 3 (Continuation of Log)
40
A
y v
'3
7 v
- ¢
12.6 120 45",
4
A
1< : :
p MOTTLED BROWN=-GREEN SAND@r
50 CLAY (ML) - stiff, moist
(no free water encountered)
551
Z
Q
-
<
60 - =
oz
9]
(138
<
Q
65 <
[~ 4
0]
70 1
75 1
80 -
HARDING - LAWSON ASSOCIATES PLATE

@ Consoltivg Engincers and Geologists

Job No. 2000,102.01 Appr: LEL Date 6/19/75

LOG OF BORING 4

Energy Research Building
Lawrence Berkeley Laboratory

1
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0% s %
< — G OF RING § 2 0
shear Swength (lbs/sa 1) g o U = POAE Shear Strength (Ibs/sq ft) o= S Z - ]
> < — ~
22 2% 2 Equipment__ Bucket Auger 2 8 ‘g\ < %_
XTI R i 907 10/27/75 28 2% 8 5
S &84 »  Elevation Date gu s& & 38 (Continuation of Log)
0 ' 40 =
e ASPHALT CONCRETE & BASE ROCK 9.
= BROWN SANDY CLAY (CL) e
medium stiff, moist, with v
H? abundant variable sized . "
19.0 107 rock fragments |
51 / change fo stiff 451 |" - GRAY-BROWN ANDESITE
/ 2 ! closely fractured, low hardness,
a e weak, little weathered
/ '
I BROWN SANDY SILT (ML) N -
104 stiff, moist, with abundant § 5011 o)
rock fragments N ? —
- e <
- 7*’ =
-t o
O A c O
16.0 116 ]5‘5 o 55 ) 2
? <
5] RED VOLCANIC AGGLOMERATE \ p
o] moderately fractured, 7 o
11.4 108 moderately hard, moderately - g
20 strong, deeply weathered 60 1 .0
BROWN GRAVELLY SILT (ML) .
8.7 ~~= F stiff, moist ‘ v
g —_— A
o GRAY-BROWN AGGLOMERATE - 7.
25 o closely fractured, moderately 11,
i !/_-'f. hard, weak, moderately 65 .
~O' s V\frafhered, with abundant v \V/ water level 11/3/75 Rl
s sitt z // MOTTLED PURPLE, GRAY, z A
g.- O 4 GREEN CLAY @]
30 6 2] - 704 =] with volcanic and ’%" \
1« GRAY BASALT < sedimentary rock fragments, =2
7°¢ intensely fractured, low 3 sheared Q
A © hardness, strong, deeply O GREEN SILTSTONE <
v A weathered, with abundant o massive, low hardness, weak, O
6 silt < 75 little weathered é
3571 MOTTLED GREEN-BROWN O o)
o ALTERED TUFFACEQOUS § (3" perforated plastic pipe
o AGGLOMERATE ~ crushed, O installed and hole gravel
o low hardness, very friable, = backfilled)
deeply weathered
wl Lo ply | 80 ]
HARDING - LAWSON ASSOCIATES , PLATE
@ . Consal?ing Eughicors and Geologists LOG OF BORING 5
Energy Research Facility 8
ol NO 2000,102.01 Appr. LEL Date 1/7/76 | - Lawrence Berkeley Laboratory
20
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xr

F

£ 8 _ LOG OF BORING 10
Shear Strength (Ibs/sq ft) o ; < .
28 5 £ 3 Equipment  Spin Auger
=t € o E
g S 888 8 Elevation 848 Date 12/4/75
0 BROWN GRAVELLY SILT (ML) =
medium stiff, moist, o
(fill) £
with abundant volcanic ;
rock fragments at 4' 2 |
1S GRAY-PURPLE SILTSTONE 3
X,‘_‘_“' low hardness, weak,
— moderately weathered, -
— with occasional thin o)
L — " sheared clay P
104 77 GRAY SANDSTONE . %
E low hardness, weak,
e moderately weathered, Q
with occasional thin red g
e sheared claystone ’ Z
154 2
- GRAY SANDY SILTSTONE
— low hardness, moderately
- strong, little weathered
201
25 (no free water encountered)
30+
35+
40-
HARDING - LAWSON ASSOCIATES ' | PLATE
@ Consulting Engineers and Geologists LOG OF BORING 10
Energy Research Facility 13
Job NO._%(_)_OP_JQ%LO]_  ApprL%L Date 1/9/76 Lawrence Berkeley Laboratory
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[a {

2 5. LOG OF BORING 12
Shear Strength (lbs/sq ft) ¢ - b’g .
28 3£ 3 Equipment  Spin Auger
=t s € o g
£8 58 &8 &  Elevation__ 846 Date 12/4/75
0 / BROWN GRAVELLY CLAY (CL) §
soft, moist, with rock 'S
/ fragments =
)
/ O
s '
. '
/ with abundont volcanic 5
/ rock fragments 5
g :
) F
o
104 ? ?
4 GRAY-PURPLE CLAYEY —
1 E SILTSTONE - weak, low S
] hardness, weathered, wet 5
1591 —. E
] i
—- o
GRAY-GREEN SILTY 2 !
' SANDSTONE - low S
] hardness, friable, little
20 weathered
25+
(no free water encountered)
304
35+
40-
HARDING-LAWSON ASSOCIATES PLATE
@ Consulting Engineers and Geologists {L OG OF BORING 12
Energy Research Facility 15
Job NO__72000,102.O1 Appr:LEL Date 1/9/76 Lawrence Berkeley Laboratory
27
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RF

® & _ LOG OF BORING 13
Shear Strength (Ibs/sq ft) e ‘z‘: fre o
2 ;‘c;‘ 2 -,g_ 'é_ Equipment Spin Auger
‘o >
28 588 8  CElevation 836 Date 12/4/75
0
L/ RED-BROWN SILTY CLAY (CL)
/ stiff, moist, with occasional s
/ rock fragments 35
>
/ 3
O
% )
— — BLUE-GRAY SILTSTONE 1
10d £ weak, friable, moderately
- weathered Z
] Q
-
] g
[ O
154 | s
BLUE SILTY SANDSTONE S
low hardness, friable, Z
little weathered g
[ RED-BROWN SANDY SILTSTONE
201 [ low hardness, friable, little
—= weathered
25
(no free water encountered)
304
35+
40-
r"HARD|NG-LAWSON ASSOCIATES PLATE
@ Consulting Engineers and Geologists LOG OF BORING 13
Energy Research Facility 16
Job No._ 2000,]0?.0] Appr- L £ Date 1/9/76 Lawrence Berkeley Laboratory

28

106 00029



MAJOR DIVISIONS

TYPICAL NAMES

oW .' WELL GAADED GRAVELS, GRAVEL ~ SAND MIXTURES
CLEAN GRAVELS 5
WiTH LITILE OR .‘
GRAVELS NO FINES op | POORLY GRADED GRAVELS, GRAVEL - SAND

MIX TURES

MORE THAN HALF
COARSE MACTION GM

SILTY GRAVELS, POORLY GRADED GRAVEL - SAND -
LT MIX TURES

1S LARGER THAN GRAVELS WITH
NO. ¢ SIEVE SIZE OVER 17% FINES -
) ec CLAYTY GRAVELS, POOCRLY GRADED GRAVEL - SAND -
CLAY MIXTURES
sw o o o
Al VELLY
CLEAN SANDS .-.. WELL GRADED SANDS, GRAVELLY SANDS
WITH LIYTLE O
SANDS NO FINES o o o
SP | 4 o | POORLY GRADED SANDS, GRAVELLY SANDS
LI

MORE THAN HALF
COARSE PRACTION sM
1S SMALLER THAN SANDS WiTH

COARSE GRAINED SOILS
MORE THAN HALF 1S LMGER THAN #200 SIEVE

Ple SILTY SANDS, POORLY GRADED SAND - 3ILT
o MIXTURES

NO. 4 SIEVE SIZE OVER 17% FINES

CLAYEY SANDS, POORLY GRADED SAND - CLAY

sc MIXTURES
w INORGANIC SILTS AND VERY FINE SANDS, ROCK
0N ML FLOUR, $ILTY OR CLAYEY FINE SANDS, Of
a9 CLAYEY SILTS WITH SLIGHT PLASTICITY
‘6 B SILTS AND CLAYS INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
- cL GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS,
3 LIQUID LIMIT LESS THAN 30 LEAN CLAYS
il
o . oL |![I[!|l| ORGANIC CLAYS AND ORGANIC SILTY CLAYS OF
W= it Low pasmiciTY
z i AbdbtilL
2 MH INORGANIC SILTS, MICACEOUS OR DIATOMACIOUS
2 FINE SANDY OR SILTY SOILS, ELASTIC SILTS
g SILTS AND CLAYS v
w CH INORGANIC CLAYS OF HIGH PLASTICITY,
zs LIQUID LIMIT GREATER THAN 50 / FAT CLAYS
=3 A
W o OH 'x,’/, ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,
§ U/ /4 ORGANIC SILTS
L
HIGHLY ORGANIC SOILS Pt [ PEAT AND OTHER HIGHLY ORGANIC SO1LS

UNIFIED SOIL CLASSIFICATION SYSTEM

.'Undhlwbcd' Semple E

OIS TSTY VANE SHEAR TEST
F o= Fleld
L » Laborotory

1000 (30 0) (L~ ] DIRECT SHEAR TEST

I I COD = Coniolidated - Dralned

Molrture Conrent after Teyr (%)
Steess Normal 1o Shear Plene (pif)

1000 (30 0) XX R
4 e ——p—

SAMPLE DESIGNATION

Butk or Classificetion Sample

STRENGTH TESTS

S UNCONFINED COMPRESSION TEST

TRIAXIAL COMPRESSION TEST
UU = Unconiollidated - Undralned
CU = Consolidoted - Undrained
CD = Conscolidated - Dralned

V/2 Devlietar Stress (psf)
Moliture Content after Test (%)
Canfining Strevs - Gy (psf)

KEY TO _TEST DATA

HARDING-LAWSON ASSOCIATES

b

Consulting Enginecrs and Geologists

SOIL CLASSIFICATION CHART

ﬁob No. 2000']0? 01 Appr: L£< Date 5_/ 5/7 6

AND
KEY TO TEST DATA

Energy Research Facility

PLATE

20

NQ2470

32
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Harding Lawson Associates (HLA), 1983, “Geotechnical Investigation, Building 17 to 25A Road
Realignment, Lawrence Berkeley Laboratory, Berkleley, California,” dated March 4, 1983, Job 2000,169.01.

(LBNL #404)

Logs of Borings 1 and 2

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations



_ 3 3 2 2 , - O 2 c
, 8 o S > _ £ g Equipment_. Flight Auger g 2 & z _ f=
2 25 3 o3 3T B ion__935 Feet* 12/8/82 2 28 § .3 32 B &
3 2t »2 23 g5 o & Elevation cel” Date g 2t »¢ 2§ 25 o & (Continuation of Log)
Laboratory Tests @ 38 &8 8& S8E g _ | Laboratory Testsm 38 &8 8@ 8E 4
? RED-BROWN SANDY CLAY (CL) 32 19.3 107 'IJIL,I
/ stiff, moist : v °h I
ov
% on : A Q
/ ' / v deeply weathered volcanic < Z
/ @0 andesite fragments 2 <
5 / 4545 A Y
/ oV S o
/ Al 2 >
/// 0
/ change to very stiff N 2 l
with occasional small rock 0 MOTTLED RED-BROWN TUFFACEOUS
Shear St th: : =
= T . hardness, moderately strong,
i (TXUU at 7 psi) % deeply weathered
| 15 % % 55 ~ (no free water encountered)
7 2
[ 7, :
/ increase in sand content 51
/ ©
22 12.6 118 204!/ gravel increase to 1.5" 60 —
B B ' _ 7 | -
’7
25 Z 65 —
Z fragments mostly ;/olcanic rock : v
18 11.4 126 30‘% | : 70+
BROWN CLAYEY, SANDY SILT (ML)
very stiff, moist, with abundant
5 small volcanic rock fragments
. 35_‘ 75 ol
* Lawrence Berkeley Laboratory
Datum
40 —d v - ‘ 80 .-
- Harding Lawson Assoclates . PLATE
HLA Engineers, Geologists Log of Boring 1.169
& Geophysicists Lawrence Berkeley Laboratory
Berkeley, California
DRAWN JOB NUMBER APPROVED T
F. Hamnilton 2000,169.01 Ceee 1/83 o o

404 00014



o

. g § 2 g | g § 2 e
§ eg\: 8 > _ }_-: =  Equipment Flight Auger § ec::\: 8 = _ g 2
2 25 Z % 3G E . 2 28 3 ,3 3 § &
2 2F .- 938 e§ a &  Elevation_935 Feet Date_12/8/82 ,§ Z2g . ®8 9§ 2 8 (Continuation of Log)
Laboratory Tests @ =3 58 S8& 8E ¢ , Laboratory Testsa 328 &8 8@ S8E 4gomr -
: // RED-BROWN GRAVELLY CLAY ) N V] DARK BROWN ANDESITE
- ati : PN closely fractured, low hardness,
(CL) stiff, dry \ - .
/ ~ N friable, deeply weathered <z
/ : t\[\\’ free water at 40' O«
/ "N g water level 12/8/82 ;8
N N =
5 / \ 00
% =>
% , 73/50 4 MOTTLED PURPLE-GREEN-GRAY }L
SANDSTONE WITH SMALL, WELL
40 10% color change to dark brown, ROUNDED PEBBLES - moderately
/ Y hard, strong, little weathered, with
/ volcanic debris (?))/2" horizontal
% clay layer at 49', very soft,
/ saturated
15 = % % 55 ~ <
7 2 p
/ 2 <
.| Q
/ 3 z
Shear Strength: ' hard drilling at 19 O g
9700 psf 3 14.3 116 20 / 60 -
{(TXUU at 15 psi) - / with abundant volcanic rock U I
/% fragments, mostly andesite
25 — Z 65+
34 14.6 114 30¢ 70 -
35 ;22 75 -
36 '
4o—¢ X 80 -

Harding Lawson Associates .
Engineers, Geologists Log of Boring 2.169

F ‘LA & Geophysicists _ Lawrence Berkeley Laboratory 4

PLATE

Berkeley, California

ORAWN JOB NUMBER APPROVED DATE REVISED DATE

F. Hamilton 2000,169.01 T 1/83

404 00015
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Harding Lawson Associates (HLA), 1988, “"Final Report, Geotechnical Investigation, Building 58A
Roadway, Lawrence Berkeley Laboratory, Berkeley, California,” dated May 20, 1988, Job 2000,210.01.

(LBNL #117)

Logs of Borings B-1 and B-2 (1987)
Log of Boring MM-4 (1988)

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations



-~ £ 8 3 g E . g
8 02\/ S g E s % Equ|pment 6’ Flight Auger
2 25 2 23 pE §§
2 %‘E .2 o £go o«  Elevation +790 Date _9/29/87
= [ ] 5 T®
Laboratory Tests @ =8 o6& 8® &2 g
BROWN SANDY CLAY (CL)
very stiff, moist
19 12 118
GRAY-BROWN CLAY (CH)
very stiff, dry to moist
5+
30
27/4"
RED BROWN SILTSTONE
intensely fractured, low hardness,
moderately weathered
below 12.0 feet
28 .
bottom of boring at 16.0 feet
no free water encountered
201
254
304
35+
40
Harding Lawson Associates Log of Boring B-1 PLATE
Engineers and Geoscientists Settlement Investigation - Building 58-A
Lawrence Berkeley Laboratory 2
Berkeley, California
DRAWN JOB NUMBER APPROVED DATE REVISED DATE
CSN 2000,210.01 A2 7 10/87

117 00011



[

4286
2206

- ,; © >‘ E g q) . ” 1
8 02\’ § © S -2 Eqmpment 6"’ Flight Auger
- - > 8 T B E
% 28 = O 8 oE § &
: 92 .2 ofF £g9 0@ Elevation 820 Date__9/29/87
o o o o T ®©
Laboratory Tests @ =3 o8 88 A& g SIS ,
A
AGGREGATE BASE
BROWN CLAYEY SAND (SC)
21 medium dense, moist
RED CLAYEY SAND (SC)
14 15 109 5 medium dense, moist, trace of j
gravel =
w
MOTTLED BROWN SANDY CLAY (CL}
very stiff, moist
TxUU 4896(1008) 27 21 104 10 /
(FM) 4
Ve
a7 4 GREEN-BROWN ANDESITE
v o] closely fractured, moderately hard,
> A moderately strong, moderately weathered,
24 9 18 15 v : with occasional clay fracture fillings
1
< A
h 5
v <
k ~ A
LN,
TxUU 3224(2160) 38/10" 14 117 20_‘1 "oy
(FM) A
v
A'.L)v
b v v
v
J N N wet at 24 feet
16 oo IR . bottom of boring at 25.0 feet
no free water encountered
304
354
404
Harding Lawson Associates Log of Boring B-2 PLATE
Engineers and Geoscientists Settlement Investigation - Building 58-A
Lawrence Berkeley Laboratory 3
Berkeley, California

DRAWN JOB NUMBER APP) ED DATE REVISED DATE
CSN 12000,210.01 o7 10/87

117 00012



- X 8§ z £ . e
s £ & 3 T =3 Equipment 3" Flight Auger
e 2 s fo LE B E
% B2 L2 o € £33 88 Elevation 813 Date___4/28/88
o ©Og¢g i) = T m
Laboratory Tests @ =3 648 SR && 0 ,
*. DARK BROWN CLAYEY SAND (SP) $
S loose, moist, with gravel -
.. w
iy 4
/, RED-BROWN CLAY (CL)
7/ medium stiff, moist
5 / TAN-BROWN CLAY (CL)
/ medium stiff, moist
% RED-BROWN CLAY (CL)
/ medium stiff, moist
10- /
%>+ GRAY-BROWN ANDESITE
<A intensely fractured, low hardness, weak,
s T deeply weathered with abundant clay
AD
15- < r
L]
10 L—( bottom of boring at 16.5 feet
no free water encountered
20
254
304
35+
40.
Harding Lawson Associates Log of Boring MM-4 o DAY
Engineers. Geologists Settlement Investigation - Building 58-A
& Geophysicists Lawrence Berkeley Laboratory 8
Berkeley, California
DRAWN JOB NUMBER APP?VED DATE REVISED DATE
CSN 2000,210.01 5/88

117 00017



Kaldveer Associates, Inc. (KV), 1992, “Geotechnical Investigation and Design Report, Seismic Slope
Stabilization Bevatron-Building 51 and Mechanical Shops-Building 77, Lawrence Berkeley Laboratory,
Berkeley, California,” consulting report dated February 28, 1992. KA Project No. K122-1-164.

(LBNL # 282)

Logs of Borings 1 through 4

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations
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[EeSY |

Kaldveer Associates

Geoscience Consultants
A California Corporation

DRILL RIG Hollow Stem Auger SURFACE ELEVATION 747 feet LOGGED BY KF
DEPTH TO GROUNDWATER Not Enc. | BORING DIAMETER 8-inch DATE DRILLED 7/5/90
i . won [ B slE s
DESCRIPTION AND CLASSIFICATION DEPTH | & ﬁ%‘{- o H_ El-o-,l,_ OTHER
JleCa WS | 2w u_m%
EiFnd gl | 48 |Zed
<€ P 4 s Q
DESCRIPTION AND REMARKS ConsTsT[SO- | FEED| Gl2adl 22 | 7 |925 TESTS
TYPE o~ O| & [5g
[ SAND (SM), tan-brown, fine- to medium - 17 1] |
coarse-grained, silty, trace clay (FILL) dense [|.1:
CLAY (CL), mottled brown-grey, trace i // g8 . 19*
sand (fine- to medium-grained), some silt, sti / - - 16+
trace gravel (fine-grained) 5
(grading sandy, trace silt, no gravel) / | i 21*
(colluvial type soil) / 5 4 o0*
(sand lens, 6-1/2 inches thick) / B
(possible slip plane @ 9'-10’) / | i 17*
(plastic clay matrix with thin sandy lenses) / - 10 —
(FILL) LANDSLIDE DEBRIS) p 747, 154 19| 94
SILTSTONE, green mottled gray and olive, | soft- Jf==—= 4 X} 81* 9| 132 Tx
\clayey, deeply weathered friable / =1 i g3
SANDSTONE, green-blue-grey, fine- to friable [—1
coarse-grained, angular rock fragments, —L 15
poorly cemented, deeply weathered —| i 78*
CLAYSTONE, rust-brown, moderately friable __T:_ |
weathered, closely to intensely fractured —_—
moderat.e;'f_ __ 20 ] 90*
hardness—_:_ i i
(lens of green-olive siltstone) — i
== |- 25
— | 4 74*
CLAYSTONE, brown, moderately to soft- 1
deeply weathered, closely to intensely friable == =
fractured, some slickenslide surfaces / ——— -
SILTSTONE, green-gray, moderatey soft- E=— 30
weathered, closely to intensely fractured | friable - . 72*
(1/2 inch lens of soft plastic clay) E _é' - )
S=== IX| ea*| 16| 116 Tx
CLAYSTONE, brown, deeply weathered, soft- ]
intensely fractured, lenses of green-gray friable
siltstone, occasional water-filled joints, T
some slickenslide surfaces ]
EXPLORATORY BORING LOG

LBL SLOPE STABILIZATION PROJECT-BLDG.51

Berkeley, California

PROJECT NO.

DATE BORING

K1226-1-164

February 1992 NO

1

282 00090



DRILL RIG Hollow Stem Auger SURFACE ELEVATION 747 feet LOGGED BY KF
DEPTH TO GROUNDWATER Not Enc. | BORING DIAMETER 8-inch DATE DRILLED 7/5/90
. — T O R T T
g4cl RIE BB
DESCRIPTION AND CLASSIFICATION DEPTH g Egl{' o S QE E;E’.‘ OTHER
=0 < w
soIL|(FEET)| & (WS & | 0% [BERY|  TEsTs
DESCRIPTION AND REMARKS CONSIST( . op “lzum|l 8|Z |250
a®>~ Ofg [Po
CLAYSTONE, brown, deeply weathered, soft- ] go* N
H Intensely fractured (ORINDA FORMATION) | friable ,
Bottom of Boring = 41-1/2 Feet
Notes:
1. The stratification lines represent the
approximate boundaries between soil
types and the transition may be gradual.
2. For an explanation of penetration
resistance values marked with an asterisk
(*), see first page Appendix A.
3. Ground water level was not
encountered.
4. Tx = Triaxial Shear Test. Referto
Appendix B.
EXPLORATORY BORING LOG
Kaldveer Associates LBL SLOPE STABILIZATION PROJECT-BLDG.51
Geoscience Consultants Berkeley, California
A California Corporation
PROJECT NO. DATE BORING 1
K1226-1-164 | February 1992 NO

282 00091



DRILL RIG Hollow Stem Auger SURFACE ELEVATION 754 feet LOGGED BY KF
DEPTH TO GROUNDWATER Not Enc. | BORING DIAMETER 8-inch DATE DRILLED 7/5/90
R
DESCRIPTION AND CLASSIFICATION DEPTH g E%{' o o §C z;}._ OTHER
= = L
Qo = Wwo [3u
soIL |FEED)| & WG| S5 | 9% BERY 1eers
w2838l 8| > BEh
QESCRIPTION AND REMARKS CONSIST TYPE EI&I ) g & §8.n
GRAVEL (GM), gray, fine- to loose | fe=- 1]
coarse-grained, sandy (fine- to 7/
coarse-grained), with silt ~ (FILL) / i il
CLAY (CL), dark brown, silty, some sand | stiff / i )
(fine-grained) / i ]
(grading mottled gray-brown) very stiff / - S
(grading pockets of sand and gravel) v / - T 3g* 15 111
(grading no pockets of sand and gravel) stiff / i ]
(grading some sand and gravel) / B 10 )
/- IX]| 22¢ | 18] 105| 27
(possible slip plane @ 12') firm / i ] 14* 20( 107 Tx
_ / L X 21+
(grading sand and gravel pockets) stiff
/ - 15 %] 27| 23| 96
(FILL\LANDSLIDE DEBRIS) %: o4*
SILTSTONE, green-gray, deeply soft- gzég- j 56+
weathered, intensely fractured, thin lenses | friable =——=
of brown claystone, occasional sandy = 20 33* | 13| 120 Tx
pockets =1 -
S
= 25
———— - 72*
———]
é- -
= 30
hard === {Xge* /1
=
=
(grading pockets of brown shale) ——1 35
———— i 00*
CLAYSTONE, brown, deeply weathered, | lowto ]
intensely fractured, slickenslide surfaces, moderat
small pockets of green-blue siltstone hardnes i ]
EXPLORATORY BORING LOG
Kaldveer Associates LBL SLOPE STABILIZATION PROJECT-BLDG.51
Geoscience Consultants Berkeley, California
A California Corporation
PROJECT NO. DATE BORING 2
K1226-1-164 February 1992 NO

282 00092
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DRILL RIG Hollow Stem Auger SURFACE ELEVATION 754feet | LOGGED BY KF
DEPTH TO GROUNDWATER Not Enc. | BORING DIAMETER 8-inch DATE DRILLED 7/5/90
S9r| s|E B
DESCRIPTION AND CLASSIFICATION DEPTH ﬁ EEL{' x > §E E'::'_,rf‘ OTHER
= Z .
L |EnpS =] WO [SWEn
soIL|FEED) | € |WHG| T2 | 0% 3322 tests
(23 >= =
DESCRIPTION AND REMARKS CONSIST TYPE E&:e 8 & §8m
CLAYSTONE, brown, deeply weathered, hard — 50*/9"
\intensely fractured (ORINDA FORMATION) /
Bottom of Boring = 41 Feet
Notes:
1. The stratitication lines represent the
approximate boundaries between soil
types and the transition may be gradual.
2. For an explanation of penetration
resistance values marked with an asterisk
(*), see first page Appendix A.
3. Ground water level was not
encountered.
4. Tx = Triaxial Shear Test. Referto
Appendix B.
EXPLORATORY BORING LOG
Kaldveer Associates LBL SLOPE STABILIZATION PROJECT-BLDG.51
Geoscience Consultants Berkeley, California
A California Corporation
PROJECT NO. DATE BORING 2
K1226-1-164 | February 1992 NO

282 00093
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DRILL RIG Hollow Stem Auger SURFACE ELEVATION 758 feet LOGGED BY KF
DEPTH TO GROUNDWATER Not Enc. | BORING DIAMETER 8-inch DATE DRILLED 7/5/90
ICATI 886 §|E 185
DESCRIPTION AND CLASSIFICATION DEPTH | & 'E%{' e | B o Eg% OTHER
= = [TH
Z|bad| gl | 8 mere
SOIL|C(FEET)| & |Wa | 2= | . ¥ [C&E TESTS
DESCRIPTION AND REMARKS CONSIST TYPE Eg a S & gsn
GRAVEL (GM), tan-brown, fine- to loose-
coarse-grained, sandy (fine- to mediu
\coarse-grained). with silt (FILL) dense7 /
CLAY (CL), gray mottled brown, some very stifi /
gravel (fine- to coarse-grained), sand / i .
pockets /‘ 5 4| B 10 113
(possible slip plane @ 11°-13’) / - 10
L X 38
(grading brown mottled gray, rust and /
yellow) (FILL\LANDSUDE DEBRIS) //' ] 45*
CLAY (CL), brown mottled gray and olive, | hard 7 - I 70t
silty, with sand (fine- to coarse-grained), /
some gravel /' 15 9X| 82+ 7| 126 Tx
/- *
CLAYSTONE, brown-rust, moderately to low = 68
deeply weathered, intensey fractured, hardnes - - go*
some slickenslide surfaces
SILTSTONE, green-gray, moderately low §E — 20
weathered, occaional sandy pockets, hardnes§s=—+ {4 60* | 10f 129 Tx
intensely fractured === -
(pocket of brown claystone with §§ E_ 25 ™ o+
slickenslide surfaces) = =
CLAYSTONE, brown, deeply weathered, softto = :
intensely fractured, laminated, some low
slickenslide surfaces hardnes 30 g3+
hard 35 j00* /19"
SILTSTONE, gray-green, moderately low i
weathered, intensely fractured hardnes: i
EXPLORATORY BORING LOG
Kaldveer Associates LBL SLOPE STABILIZATION PROJECT-BLDG.51
Geoscience Consultants Berkeley, California
A California Corporation
PROJECT NO. DATE BORING 3
K1226-1-164 | February 1992 NO

282 00094
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DRILL RIG Hollow Stem Auger

SURFACE ELEVATION

758 feet

LOGGED BY

KF

DEPTH TO GROUNDWATER Not Enc.

BORING DIAMETER

8-inch

DESCRIPTION AND CLASSIFICATION DEPTH

DESCRIPTION AND REMARKS

SILTSTONE, gray-green, moderately
weathered, intensely fractured

(grading gray-brown and laminated)

(ORINDA FORMATION)

SOIL |CFEET)

CONSIST TYPE

WATER
ONTENT (%

-

SAMPLER
PENETRATION
RESISTANCE
(BLOWS~/FT)

DATE DRILLED

vi

C(PCF)

UNCONF INED
CG;‘:IP ESST]a)E
8B

DRY DENSIT

low
hardnes

I
I
]

ﬁ
o
c

g

I!:I
111
1

86*

7/5/90

OTHER

TESTS

Bottom of Boring = 46-1/2 Feet

Notes:

1. The stratification lines represent the
approximate boundaries between soil
types and the transition may be gradual.
2. For an explanation of penetration
resistance values marked with an asterisk
(*), see first page Appendix A.

3. Ground water level was not
encountered.

Kaldveer Associates

Geoscience Consultants
A California Corporation

EXPLORATORY BORING LOG

LBL SLOPE STABILIZATION PROJECT-BLDG.51

Berkeley, California

PROJECT NO.

DATE

BORING

K1226-1-164

February 1992 NO

3

282 00095



s

v

end

DRILL RIG Hollow Stem Auger SURFACE ELEVATION 795 feet LOGGED BY KF
DEPTH TO GROUNDWATER Not Enc. | BORING DIAMETER 8-inch DATE DRILLED 7/6/90
N T T Taun] ol |ou ]
DESCRIPTION AND CLASSIFICATION e|ROE| X |5 WAT
DEPTH | W |=g8| & | @~ [0~ OTHER
= = L
L|Zaz| of | HE [suae
SOIL [CFEED)| & |Wo | = | , ¥ [O&E TESTS
DESCRIPTION AND REMARKS CONSIST TYPE Ege 8 g 58 »
5" Asphaltic Concrete over 36" Baserock i T ]
CLAY (CL), brown mottled rust, silty, with | hard 7/ . IX] a1*| 14| o8
sand (fine- to coarse-grained), some / 5
gravel (fine- to coarse-grained) %" ]
very Stiﬁ%_ 10 - 40* ol 111
(grading sand pockets and blocks of rock) %: j
%— 15 4 B 5
(FILL) 2/
]
CLAY (CL), rust-brown, silty, some gravel | hard 7 i ]
(fine- to coarse-grained) / i
/ 20 50* /6]
CLAYSTONE, rust-brown, silty, deeply soft ]
weathered, intensely fractured i
friable o5 [ eiusa
(grading green-gray and sandy)
(grading rust-brown and trace sand) ]
(siltstone inclusions up to 1" diameter) 30 60* /6]
(very shaley at 32 feet) :
(moderately hard siltstone pocket at 34 refusal
feet) 35
(moderately hard clay shale at 34-1/2 to T
35-1/2 feet) 7
(siltstone block at 35-1/2 to 37 feet) moderat . rofusa
hardnes$=—=
EXPLORATORY BORING LOG
Kaldveer Associates LBL SLOPE STABILIZATION PROJECT-BLDG.51
Geoscience Consultants Berkeley, California
A California Corporation
PROJECT NO. DATE BORING 4
K1226-1-164 | February 1992 NO

282 00096



~. i DRILL RIG Hollow Stem Auger SURFACE ELEVATION 795 feet LOGGED BY KF
DEPTH TO GROUNDWATER Not Enc. | BORING DIAMETER 8-inch DATE DRILLED 7/6/90
T Tl <lz e ]
Ol N [T}
DESCRIPTION AND CLASSIFICATION DEPTH | & l,;l%{_ o B E!J;.. OTHER
JdlcEp| WE | 2 |Pn
Q|XEnT| = | WO (S
sorL|FEeD| € (LS| IE | 0% B85 tests
0= > Een
DESCRIPTION AND REMARKS CONSIST TYPE Ege S & %8
: CLAYSTONE, rust-brown, deeply soft- ]
i weathered, intensely fractured, silty, trace | friable
sand ]
(resistant pockets 39 to 46 feet) T
" 45
i low to - i
' J moderat
hardness ]
* L
} 50 50* /4
- 55
i — i
SILTSTONE, green-gray, some sand lowto =4 i
(fine-grained), shaley fabric, moderately moderate-——
weathered, closely fractured hardness=—— refusal
=
g ]
! E::é h
| =
(ORINDA FORMATION) =1
S===| 50* /31
Bottom of Boring = 69-3/4 Feet
Notes:
1. The stratification lines represent the
approximate boundaries between soil
= types and the transition may be gradual.
24 2. For an explanation of penetration
) resistance values marked with an asterisk
- (*), see first page Appendix A.
s 3. Ground water level was not
- encountered.
EXPLORATORY BORING LOG
Kaldveer Associates LBL SLOPE STABILIZATION PROJECT-BLDG.51
Geoscience Consultants Berkeley, California
A California Corporation
PROJECT NO. DATE BORING a
. K1226-1-164 | February 1992 NO
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tonania

[

Nen eascod

PRIMARY  DIVISIONS onour SECONDARY  DIVISIONS
CLEAN Weli graded gravels. gravel-sand mixtures hittle or no
g GRAVELS GRAVELS Gw fines.
‘ﬂ T o MORE THAN HALF (LESS THAN GP Poorly graded graveis or gravel-sand mixtures, iittie or
9 ‘g Q OF COARSE 5% FINES) no fines
g‘ FRACTION IS GRAVEL GM Sity gravels gravel-sand-silt mixtures non-plastic fines
8 35 & LARGER THAN WITH
£ . <z( »n NO 4 SIEVE FINES GC Clayey gravels gravei-sand-clay mixtures plastic fines
g IEw CLEAN
T @ SANDS SANDS SW | Well graded sands_gravelly sands_ littie or no fines
Zwh
E § Mogi I:HO?A’:S?QLF (SLE$SSFILI-51§P)J sP Poorly graded sands or gravelly sands, little or no fines.
g o FRACTION IS SANDS SM Silty sands, sand-silt mixtures non-plastic fines
§ SMALLER THAN WITH
NO 4 SIEVE FINES SC Clayey sands sand-clay mixtures, plastic fines.
| it nd ti d k f
4 ac E SILTS AND CLAYS ML | MOV fne sands or clavey ate with Sligt Slestity
- I ic cl f fow t edi lasticity. vell
3 w33 LU LT 1S CL | "o Snty v sy covsrsean vy "
8 £ : Z LESS THAN 50% oL Organic siits and organic silty clays of low plasticity.
< 4]
< <} — ) - -
é g i‘ ; SILTS AND CLAYS MH Inor, mvncso‘sa_:t:,;gm{.s_or diatomaceous fine sandy or
T :
w §‘ E z LIQuUID LIMIT IS CH | Inorganic clays of high plasticity. fat clays. g
z B
w 2 é GREATER THAN 50% OH Organic clays of medium to high plasticity. organic silts.
HIGHLY ORGANIC SOILS Pt Peat and other highly organic soils
DEFINITION OF TERMS
U.S. STANDARD SERIES SIEVE CLEAR SQUARE SIEVE OPENINGS
200 40 10 4 34" 3" 12"
SAND GRAVEL :
SILTS AND CLAYS COBBLES | BOULDERS
FINE MEDIUM COARSE FINE COARSE
GRAIN SIZES
SANDS AND GRAVELS| BLOWS/FOOT' SILTS AND CLAYS | STRENGTH® |BLows/FooT!
VERY LOOSE 0- 4 VERY SOFT 0 - 14 0 -2
LOOSE 4-10 SOFT /4 - 12 2 -4
FIRM V2 -1 4 - 8
MEDIUM DENSE 10 - 30 STIFF R 8 -16
DENSE 0 -50 VERY STIFF 2 -4 6 - 32
VERY DENSE OVER 50 HARD OVER 4 OVER 32
RELATIVE DENSITY CONSISTENCY
+Number of biows of 140 pound hammer failing 30 inches to drive a 2 inch 0.0 (1-3,/8 inch |.D)
split spoon (ASTM D-1586).
# Unconfined compressive strength in tons/sq. ft. as determined by laboratory testing or approximated
by the standard penetration test (ASTM D - 1586), pocket penetrometer, torvane. or visual observation.
KEY TO EXPLORATORY BORING LOGS
Unified Soil Classification System CASTM D-2487)
. LAWRENCE BERKELEY LABGRATORY
Kaldveer Associates SEISMIC SLOPE STABILIZATION PROJECT
Geoscience Consultants erkeley, Califarnia
A California Corporation PROJECT NO. DATE
Figure A-1
Ki122s-1-164 | February 1992
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ROCK CHARACTERISTICS CHART

Bedding of Sedimentary rocks

Stratification Thickness of Beds
Massive No apparent bedding
Very thick bedded Greater than 4 feet
Thick bedded 2 feet to 4 feet
Thin bedded 2 inches to 2 feet
Very thin bedded 1/2 inch to 2 inches
Laminated ' 1/8 inch to 1/2 inch
Thinly laminated Less than 1/8 inch
Fracturing
Intensity Size of Pieces
Little Greater than 4 feet
Occasional . 1 foot to 4 feet
Moderate 6 inches to 1 foot
Close 1 inch to 6 inches
Intense 1/2 inch to 1 inch
Crushed Less than 1/2 inch
Strength

Soft - Plastic or very low strength

Friable - Crumbles easily by hand

Low Hardness - Crumbles under light hammer blows

Moderate Hardness - Crumbles under a few heavy hammer blows

Hard - Breaks into large pieces under heavy, ringing hammer blows

Very Hard - Resists heavy, ringing hammer blows and will yield
with difficulty only dust and small flying fragments

Weathering

Deep - Moderate to complete mineral decomposition; extensive
disintegration; deep and thorough discoloration; many
extensively-coated fractures.

Moderate - Slight decomposition of minerals; little
disintegration; moderate discoloration; moderately-coated
fractures.

Little - No megascopic decomposition of minerals; slight to no
effect on cementation; slight and intermittent, or localized
discoloration; few stains on fracture surfaces.

Fresh - Unaffected by weathering agents; no disintegration or
discoloration; fractures usually less numerous than joints.

ROCK CHARACTERISTICS CHART

LAWRENCE BERKELEY LABORATORY

Kaldveer Associates
O s SEISMIC SL BoeBEe?gvABCI l; lllzf é\rTIO N PROJECT
A California Corporation PROJECT NO. DATE
Figure
K1226-1-164 | February 1992 A2

282 00089




Geo/Resource Consultants, Inc, (GRC), 1993, “Preliminary Geotechnical Investigation, Landslide at Fire
Trail Access Gate East of Building 51, Lawrence Berkeley Laboratory, Berkeley, California” consulting report
dated May 24, 1993. GRC Project 1746-005

(LBNL #297)

Logs of Temporary Caissons 1 through 10
Logs of Boring B-1 through B-3 and B-5 through B-7

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations
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....... v ALLALIUN RECORD Record No.
Caisson No.,
Ground Elevation |Project Job No.
| éL Blds 5] ) 7<( -Co5 Pege_/“or_/&
-w | oD . Date
A SUBSURFACE CONDITIONS CAISSON INFORMATION: - 22- 93
SEla5188 -
] , L Caisson Location:
) o — "l""-ol'—" ‘. Y .
0.0 - 0.0 SA o[ S /} ., | Type: Straight Shart B/ Balled [ ]
s CLLIELY, bFogin, onedliua ameter: 30 7 ameter LA
| /:@/ ks H\ Ir‘/ n e __+ L Shaft Diameter: _ 20 " gep Diameter:
oy Cutoff Elevation:
e
_ lX ) C‘G]CB Caissen Tip:
PO=" 32.10 i
e Actual Depth %’Z\;‘“ Design _____
(A P
_ @ & Actual Elev. Design
2 E a; - Tolal Caisson Length: 332.2
2 X- : o~ e : . .
TC% SD-10.0 B ol s Depth to Firm/End~bearing Soils:
0 e . o B e fo N N
‘L\Jy'g_.-‘ Sl clpn e o Ho \‘g‘je Length of Penetration of Caisson into Firm Soils:
(Geit) * _—/ N - i P -
T 10.0-12lo i SIRING Actual Penetration Design -
. A 72
5 _ E S | T o
QJK;:: DORal b j“;f . ;. | DRILLING NOTES:

—— 1 e e a%S : e T ‘s ! ' i
@F.» e, S Time Start Drilling: &Finish:@l
‘v) “_\_ Q\‘Lﬁ .y (‘:4‘

' \>( - 2 10 c) Time Concrete Placed: <

— BA0- 145 o E7 S 7

el re d Lo /)(’) .,\;( Depth of Casing: .~/ (C%//,./O/S_

/WSZ:A: SRR ’., 1 , \ \'; Any Caving? _1=> < Describe: ©-10.5
-§L_i— PR e m%wellxﬁ<%au prpr
g T T TS ToNnTS ~ = C\‘ :

20—~ CLAYSTONE Dty < ,h Depth of Water: Y

~~__:— H ul<{/ﬂ L/> Yhase ve

i ff~nomay-t, ;'“r-( \1’ REMARKS:

- SRR Arie b e .__.,’ /

25— T
o~ —

- Field Engineer: %L

N ENGINEERS/GEOLOGISTS FIELD REPORT for the

day’s work atlached: &

T

Geo/Resource Consuy]l tants, Inc.

FIGURE 2
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Caissg‘n NOZ

Ground Elevalion pFO_]éL % q | ‘J%bg& reoE o [ B |
i:j ? o | ‘; SUBSURF ACE CONDITIONS CAISSON INFORMATION: ateg 0492
e Caisson Location: Seo P
© 0.0 45 Cm‘“’j’ H/wl“‘ Type: Straight Shant [ Beiied ]

: f%}{ia/aﬁ\ V,(JIH)S Shaft Diameter: 30’ Bell Diameter:
m !"21“ S P e 5 (6 e nu; coiloe Cutoff Elevalion:

c _/, ~ od ~ acawel as (lquCWL & boonegl Caisson Tip: 22 Zp

OR| [T i L e S
4 m M [heh 'mem Y2 3/7) Actual lev. L& 0 Design
4.7 =< lo ~/ _,(7/ Q/pr CL) Tolal Caisson Langlh:

R 17 W<h bro(syez/2)iiece. _, - | DepthtoFirm/End-bearing Soils:

bgﬁ,\_\, ;/;i\ifi )Ol“-)( 1:)7[ (\f"iLJ f;‘c\(\\p L€ Langth of Penetration of Caisson into Firm Soils:
- F’— DP/ +n :A ne Pl Actual Penetration _____ Design :

DE || CLCL“‘Odf\aC?pQAVCC:“ DRILLING NOTES: s B
15_4 o - 40 CJ,)L\\fs_Of\(L/ Time Start Drilling: Q7._. S Finish: Obl‘l'
=] Ok, ﬁ cnsha P/(Eé\\/4/) Time Concrate Placed:

_ \[\f NS LQ nLOckL_r‘f' T nfiirecs] Depth of Casing:
— Foateength crasii d. Df"‘\" Any Caving? _kL}Q____S _Describe: A L H;&

W] 4o-3 \G/! . I growe |

KO ciger J SILT Cmet lsh

Depth of Water:

- rm &85/0 5 | CLAYLT qrchq

(
| <
(S ;\aa &5@4/7,) Racl 2 jﬁ‘ N | REMARKS:
N abpt hig }\/&S PO\ surt
- hogeds T recg, S Y u)eo,l\ P DR . ‘
25&’\“\7 =tpr; -m crueshed, bnd T .50" (clean: (n CALLOC 0 " e lfasn red

Y

:Q.l.gh “12%] C(,f),x,f 15 MA(e £ sAS SJULr\’{’

{ gLLcLz/- 1side's, & arass, So\ﬂ 1S slener, polich.l
— 8 22.5-% .. ouﬁhﬂj B
] f\Of‘lff‘ ! fﬁ o

025,0— (R”\l(. nore

20 1 |-
D A Mmest b[S(’\f'/ Y ut S-t‘“(T |
‘Q% PUL/\'T'7 O( )" r, 1‘ PJ' Pd"" > ns
7] @d QL\\P
T 20,0 \{/‘{\c; O
] rryslq recl wile kard rzs<
55—~ d. *-—{‘”/\C' % H\,tA/\ <C\\/
o | (\mw( veed . Df:j
_ -
u Field Engineer: 62“/\’
7 ENGINEERS/GECLOGISTS FIELD REPORT for the
| day's work attached:
FORM 1-20 (84) Geo/Resource Consultants, Inc.

FIGURE 3
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e R R N TR P YW HECOFGNO.
Caisson No.
Ground Elevalion Project Job No.
L8L B 5 1 796-00 5 Page_/\or/“
2 -G e , Dale
SHE I8z SUBSURFACE CONDITIONS CAISSON INFORMATION; 3-22-93
Sela38d '
Sl Caisson Localion:
— L N
o _ ©.0-45 C/GJ:J@_‘J, gl‘ ! (',/I 5'4/ Type: Straight Shaft B/ Belled D
1 A\JEL s C,‘\'\l‘i.
< cavet <.<”Q,>” S Shaft Diameter: ﬁ_sell Diameter:
- Yailowrin braoa{loVe
- /4/;_) looSato mad i Cutoff Elevation;
_ <l }\7[\ oo oSt - FLL Caisson Tip:
5 | / 32.6° :
_ -Q Actual Depth 2 4 < o~ Design
| #5000 Sy, sitty cay Actual Elev. : Desi
— CCL) 'jra:ij/w '0!‘000/’\(5%6 Z/z) ctual tlev. 3 )Z;S_l‘gﬂ E
p - o @ {-\|M_ G ™) l’.l rmed Tolal Caisson Length: =
T plashe, mad plastc Depth to Firm/End-beering Soils:
e T mf' _ i ; / L crmuelh Length of Penetration of Caisson into Firm Soils:
=l «t 5.5’ ~ / Actual Penetration O O - Design : ©. O
LT o )
T obbls of 3 o DRILLING NOTES:

~Jr aflj Moden C:{_E“‘ Time Start Drilling: 1[0 7 Finish: 12100
‘ V[ O .
b r\o/k/*r)/\ ('S/Q;)/CD C"c/ 2 Time Concrete Placed: - 2S (? : ‘5\:/6/€ )
Arj SH. 12 . .
S.0 -[1 4 é{j@g l__bdé_cég'? ' P2-t Depth of Casing:
, /(OC/;D TS :% STONGE Any Caving? :&i_ Describe:
Mida. Fm

—_—
ey A Ltths frons aravel of 9. 67
Ly olive ¢ (5/(0/ Q =
.ff\odg_r(;&;_ it nnle =, &)< Depth of Wator:

e, by, Messive ploist

14.0 ~29.0 clowey <IF(r0) | Remarks:
dWyllsh ben (1092 a/z) 4o | 14.0-Tmboble Ude 4 (ens Seoth
brosh I (srean), Jewely | 29.0 22,6 = 50, Far color

-\l' .L\-l__r-\ L0 .\,( '\') .
med SLf PR feed, e SILTST/ClA Yy as prosen 7 1y
-k T /7 ) 7
°?O',o <40 L coes of On'nde. o of & b 99,
rhg A 1L gy i (?) A (A W V4

r:_’._-/{'fg P—'}'\:/) clau ! ceoems u—;/

h’“ﬁT Lo _Q;\LLS}'\U < E;cl_a/‘l
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B (\e.:l CLC\L/!; ‘Cb‘aia' 18] j(}/ Cl}

N Qmaﬁ#4Jarc%lof

- 72:‘)0 “32\é ,"‘,“'/‘!///.:’ ) : ![..T ,“/’H._\
75— J 7 1 R 4
o 3@’/{,}1 re (J Q/‘#’J) , Tree
. C]PJ!., N od o4 /\;/\\ . ﬁ{"//\/\ 7 .
— \(‘Df\ ) &C‘L,< '}"-C of ~\ ! . /
1 ~ ’ i 4 /
n / Field Engineer: 6//6;\%
] ENGINEERS/GEOLOGISTS FIEL REPORT for the
day's work attached:
|
FORM 1-20 (84)

Geo/Resource Consultants, Inc.
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-~ - E7d;<b AQOJ s+rdnq9% °pth of Water
R Lol
o O o
% X__———" \(fL/ 4 O - C’ P@C . REMARKS: '
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Ground Elevation |Project Job No.
/74@-005 Page / of /
o' 2 o E . . . . ‘ Date
SR |8t SUBSURF ACE CONDITIONS CAISSON INFORMATION: -22-93
b L2 >
IR R b ! X
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76__ __,’ Km‘:l' J‘ Cn)/-.’/"{'(’ red TO c_u OL/ g\‘,\ Y AR ‘F\—T‘:-E. =l ive lc.?..
% o crus hy J“cfﬁx. oo ‘ T~

S <D - 32é cLhYsTONE

~~:,_: fred dv 2oy (NS 1\ frubkg
@Xt‘ el - ﬂ'"“”u]‘"' i nord AL =G
7 - Lind “'iuru' SV SERcp
PP _‘._J Az ( NS Lender 70 /cor Pressuine

15 210 - apiedy T p.

=t ;7('/ U\[S)

25 -

~ Field Engineer: ﬁ/wlge

i ENGINEERS/GEOLOGISTS FIELD REPORT for the

. day's work attached: [~
FORM 1-20 (84) Geo/Resource Consultants,

inc.
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Y I Y S R [RTEST RV TV N

Caisson No.
Ground Elevation |Project Job No. /
Page of /
~ 2 i ; i Dats
=2le_|6E SUBSURFACE CONDITIONS CAISSON INFORMATION: 3.-724-9%
Selasiga Caisson Locall
aisson Location:
@ 0.0~ 4> clagey, SH T SL'hLShr[Z[/ Belled [ |
/ e: rai aft elled
T, | |sdy olaest c7a5 o3 ype: Strodht el 1
| /@ 2l S‘hc 4\ n Mot Shaft Diameter: £~ _____Bell Diameter:
- (y Coa/‘ Lo & *—ﬂ/‘u" 7}5@)’\&@ Cutoff Elsvation:
~ @ . 4 5 -V Gravel Cs TL Caisson Tip:
——— ,»"“ \
5 ‘ 56{” cLay CCL} (‘[Dﬁ']l‘(c Aclual Depth @_— Dessign
—- F]/U\'S pr/\ﬁ '(C/O e (L{ ég Z
7(”\)\ . omed < (f -th Actual EIBV.Z______‘ —Design
®E -—f \4 _L u; NURRN IR =L Total Caisson Length:
+4 - 0.5 - 1‘5 S SILTSTDMNGE | Depth to Firm/End-bearing Soils:
— PRSI (\ (‘/ .) - N
[O—7 — 14 J(T“h é’g( % 7\/\ , ¢ ('( QL’ Length of Penstration of Caisson into Firm Soils:
N et C Leedd '
Vj'-_—' b S Actual Penetration __________ Design:
i = DRILLING NOTES:
. s Time Stact Dritting: L0 44 finish: (12 (4
1 15.5 - A2.S CLAYSTONE Time Concrete Pvlaced:
] gfu sh ced [6(7 4/,7) W/ L e Depth of Casing:
- veced ol wishc ﬁj 5[71_//) Any Caving? . Describe:
_ ¢ ciex ble o cen v’\ o peelccs
20 A reaatl, e jop gt o, =
@@ CrusS ]r\}.(_[/ L)to(_LLr f‘/\'(' /’)\c‘}\—j’. DGpth of Water: /\/C/
B ?O\J‘*oh}gl C/(lu,'\'\; o (/. el /'
@0(02 o~ hcf REMARKS:
— L : v
— 1 plastic, de If)f;\ o ‘J(é[j @ 2RO - }(L’ti’k/e”( \;/')(C"StLQ‘
-4 — 5
75_——“1 C{.Lé(\'f\(‘\i..\lj}' (ﬁ— C/{ﬂM
g;:‘;‘; 4o -%33.0 \J\LTS'-_ 57 ~
DW= Jmed blsham &2/
~+ - Fredole, u. uwec‘{\ h“i-, =
o C/rf_./kih_L 5 I’L,Lf}‘ oy (D QVUL
'ZouT\:j sof' v O, . frbnk smalc
S| (Rt pe s s
1. : & FAJ /a/ Mae decrlc q.gfy
5| 5 s
. hes.
55— @ 28.0 S/LTST/&Q/\JDQ
-1 }’)HZO/ Lfﬁ{‘% (I\/(Q) i \,J
_ Z?ﬁg. 7/\//(.‘/4 //7 ('Tfflu"(fr[//\/uj ‘ . g\/{#f
. 660017 Field Engineer: =4/
h ENGINEERS/GEOLOGISTS FIELLYREPORT for the
] day's work attached:

FORM 1-20 (84) | Geo/Resource Consultants, Inc.

FIGURE 9
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LA OOV IO EALLALITUN LUy KeCora No.
Caissonilé
Ground Elevalion |Project Job No. /
| 7Ho-00 S Page [__or
AR A _ Date
sE|s_ |5 SUBSURFACE CONDITIONS {CAISSON INFORMATION: 5-22-93
selasisd
( R Caisson Location:
— ~ laey, S
& 57 0.0 9.0 Jayey, (6[L {7( 5 Type: Straight Shaft Belled [ ]
Y G RAVEL (GC) JIZl(sh ban . =0~ . /I/ﬁ
1720 O)/Qﬂ} ) 2 Lokl (DLCL\"(‘\.C' Shaft Diameler: == Bell Diameter:
,"v d ‘
4?/’;5, e, (,L-_»phc W o nles, Cutoff Elevation:
5 oM, :
18 - (',Obb le< < MM\ Mo s T TO !C i Caisson Tip:
- gy | B .
< 2 r—_j-é Cmeede £ bk < Y Actual Depth :@__ Design
1€ (E9e ) 5 B Actual Elev. Design
_,x?__é 9o- ol :,;’-'*,, puq ((cz,) Total Caisson Length:
o e rnsh F/(%C;‘/(/) e /\/5[/, Lo Depth to Firm/End-bearing Soils:
/O — , /§th / (otosn € I e, e Length of Penetration of Caisson into Firm Soils:
e Q#) Bl o Actual Penstration Design :
_ip/ ) - 136 B LC(_>
. mpd Len(Sye 2 A) £ Jins {</ DRILLING NOTES:
L z
= [ ben (5yR%/2) St [;T{Lty Time Start Drilling: 2+ 2 Finish: _2-00_
s fone —A s . .
i pam Jfe { _(D_ Time Concrete Placed: S /‘LS
T 12.6-215 SUTETERE (rind|) .
1~ Depth of Casing:
- Girych@d (SRAS) fricbls, , o .
—= - u)c&k headiiss 2 %(/»:,/r." Any Caving? Z¥~ _ Describe:
— o 7
] "“ : Cnlbg V\U'-k_"
7 maemd e — e
Lo ’?T 65 O-15.3 &Rl ’Ll—’ = P)> Depth of Water: /\/E
prizZ 1=, 2~ Need dr!
g 20.0 ~eo P’ P"“S REMARKS: -
- - RS 22,0 zene ol all puixed "S’top ot 2:32 T(SY‘+-8 AN,
< T fffj;n recl 1 nad) o Qﬁrlf 1[“’,’- 1o a[, oL 7[\(7/* e er@la ,ou/i’lpq
— AP Do nvsed <t =
47 [ - S, Q- "o L locleci Jadl oc‘i?r w,aar
e .7%20—" St (T /\)E ~A/<I
N } [fU"QSL bo(k\MJ“ "-{- /7(‘/5‘[\/0%
Hoe Mach e e (94 Plf = L
= T -y clansTane.
0 e R < )
o~ — CO s 20. O = A0S L > n —f/lé(mig
4= _ Y L o ‘
it bc,}v g Z“M/) ~
25
] Field Engineer: Zjé/ﬂ[‘
] ENGINEERS/GECL O\:ISTS FIELD REPORT for the
7 day’'s work attached:
FORM 1-20 (84) _ q;\-", Geo/Resource Consultants, Inc.
" Our Hee

FIGURE 10

297 00025




CAISSON INSTALLATION RECORD

u/fut.t— }"VLL Fﬁu'b/w_l l vyt ’l A
@25y - W/Lw Aleste,

d,(_p-s(‘,'YLCLLJ L‘-\ /, '{(t ne
07(, O - ”,Q(\ osTOME
zéﬂj —33 O = \}‘\/ST—”\\L

b&,uj’l Cf MOJ hg\f
U'/ b nt S/fl&ﬁa’ Slicked

Strfcces
@rao.e - shicks ro, sd
Jininishad . mod. h g f Féoc/u

rocl, Lt wi, nod. L mdufé[

Record No.
Caisson No.
Ground Elevation |Projec Job No. '
ok ~0 5 [ /
I FaL 6/5; 5/ /9 ~O gatg of
2 E ate
e o £ SUBSURFACE CONDITIONS CAISSON INFORMATION: S-24-5<
ST I ur
= o S Cd
= cERS 4“ < /7\47 Caisson Location: _gé,&f{;a/ﬂ LW ]
C 6 4
O 0,0- 450 Type: Straigntshart (7] Belled []
4@, <o 6Qﬁv<_c,(6¢) Low BN~
17 M&ZZLC /| 105 fioa € o | Shaft Dismeter: 2O Bell Diameter:
T 2 arars
~ & sd (o S {—; el | Cutoff Elsvation:
5 _ Sﬁzfl/‘ OLS Aa [ Checs) LS, Caisson Tip:
] __,,/-. 00,/1’1/9 el Actual Depthé-f’_o_}_Design
D& do-17255 g m’)éw /) (n‘} Actual Elev. Zéic%;Design
~ C/‘ZL” cl A\/ CCL) F(’L ! Tolal Caisson Length:
4. or ”@ YR 3/ 2) med o &St‘c Depth to Firm/End-bearing Soils:
| P. {Lo_s ./LL ‘o COC‘\F&
O <o /’y\g_ cUt. Med Length of Penetration of Caisson into Firm Soils:
Jiek to heds Oaﬂlf. FreL Actual Penetration Design -
_ gn
- halt@ 8. oft
@[X - @ go O Limps of el DRILLING NOTES:
== bl"*a’shﬁr\”f CLO%{ FH—L‘ 2| Time Start Drilling: (122 L2747 Finish: /2 2(8
od 2O CA. ~ oipehn(®)
o N . Y ime Concrete Placed:
i hole w/gravel, vz Time Concrate Placed
- 12.5-18.5 CLAYSTE Depth of Casing:
o YA '
@)xz -t 3[‘%Sh red (9@4/,7) Frictble Any Caving? S Describe:é(\aﬁe! aloual
Bag wealk WS, crughd wy | CAP
— pasecle | chuuzfs of’ . NE
1= ol s hl o d o 1(7)“ gj Depth of Water:
= Occassi el blod<s of .
1= mod- h e s meld, 26 L REMARKS: -
™ _ /\J\L(/t\._x . @, I{lQ '@ C/QP e b/\((j‘,lﬂé
&) . @13.5 /ﬂ(/@f:,/w » !
5E o | nit /9(:1 R Gry (,Lo,‘é/SﬁDVU' \’L(Qﬂr £ ot - .
~-° 1125280 fm/*f, A NE @ 29.5 - hard cﬁm/ﬁ,ﬁ.g/
- A md D&L//?// (535//1[}7017& 7 -
= wWeols p 2 < L/vffm_/ oSG 255 - n-zoclerojl@ MQJ =
R0 |- - Smolt P e ¢ surface s Strene (O/‘ ('AC]C_ C M.J_.-\ S s .

Feus l‘/ﬁoué}wa S r‘.‘fcuuj-

Field Enginesr: g/l ’;f

ENGINEERS/GEOLOGISTS
day's work attached:

FIELD REPORT for the

FORM 1-20 (84)

Geo/Resource Consultants,

Inc.
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*)Hammer Wt. & Drop ¥, R 2 ~ Equipment ; _Portable Hollow Stem Auger
80 1bs; 30 inch € ¢ ¢ G ¥ -
s 5O Inches S 55 §% S Elevation /86 Datum __N.A.
zgs 2 SY fE% 2/23/93 6l
Test Summary =l2s 2 K & 82 Datesr=ol°c  Borehole Size nehes
0 TR )
2444 BROWN GRAVEL (GP)
T B with silt and sand
ity
RS Fill
R e

qu/2=505 psf

qu/2=432 psf

| Qu/2=1004 psf

19 | 14.0 |1C8.0

13 [19.1 li04.9

21 214 |101 .4

33

30

)

BROWN CLAY (CL)
wet, medium stiff,
with sands and gravel

becoming wet to saturated

10 _‘% grading soft between 9 and 12 feet

-
<<

=| GREEN GRAY CLAYSTONE

weak, low hardness, deeply weathered, weak

Boring terminated @ 20.0 feet.

WGeomesource Consultants, Inc.
~ By’ Geologists! Engineers ! Environmental Scientists

Job No. 1746-005

Appr. ‘Q)_P,,Date __3/3793 |

LOG OF BORING B-1

GEOTECHNICAL IRVESTIGATION
LAHDSLIDE AT FIRETRAIL ACCESS

\ " GATE EAST OF BUILDIKRG 51~ LBL

BERKELEY , CALIFORRNIA

FIGURE

o

297 00027



®)Hammer Wt. & Drop * R _:=__p —~ Equipment : Portable Hollow Stem Auger
80 1bs; 30 inch R 2 = ~
LRI E 5 5 g g ‘Z 2 Elevation /8> Datum __N.A.
Fcocuw w ~ = &
Test Summary é ;éc% = g g’ E E‘ Date 2/23/93 _ gyrehole Size _6 Inches
0 ST, A
| 333 BROWN GRAVEL (GP)
;}E.:.E with sand and silt , moist
i
7] BROWN GRAVELLY CLAY (CL) it
S — <7 BROWN GREEN CLAYEY GRAVEL (GC)
75734 moist, medium dense
qu/2=1472 psf 39 | 154 (1036 /
44 ¥y
7 / GREENISH BROWN CLAY (CL)
_ / wet, very stiff
10— ////
"L qu/2=927 psf 30 {2277 [101.0 %
15 - E :: GREEN GRAY CLAYSTONE
=== Tow hardness, deeply weathered, weak
75 T
20 —p—=
44/6" -
— Boring terminated @ 20.0 feet,
25 —
30
- FIGURE
S50 0/Resource Consultants, Inc LOG OF BORING -2
Ay Geologists { Endi | Envi el ’ i - GEOTECHKRICAL IRVESTIGATION
A’ eologists { Engineers [ Environmen cientists L ANDSLIDE AT FIRETRAIL ACCESS *] 3
GATE EAST OF BUILDING 51- LBL
Job No._1746-005 _ appr. hg,oate 3/3/93 BERKELEY, CALIFORNIA
v
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—

Laboratory Anal'gses

_

: ® 2 ~ LOG OF BORING B~ 3
€ T B. g & . e
E 25 g‘g 2 % Equipment Solid Flight Auger
& -EE gu § 5 Elevation__782 ft. Date 3/25/93
0] 0.0-3.1
] ASPHALT
i 3.1-8.8

SILTY CLAY (CL)(FILL)

dusky yellowish brown (10YR 2/2)

trace gravel, medium to highly plastic fines,
medium stiff to stiff, moist

L
181
it
Ll

t
1

ORINDA FORMATION 8.8-34.0
8.8-9.0 SILTSTONE
light olive gray (SY 6/1), loose, dry

9.0-13.2 SILTSTONE

15— =5

grayish red (SR 4/2), friable hardness and
weak strength, dry

13.2-23.5 SILTSTONE
tight olive gray (5y ¢/1), friable hardness and
weak strength, dry

k;x x;
pooced 23.5-34.0 SANDSTONE/SILTSTONE
- P X x
257 [ pate blue (5B 6/2)
] :x:x:;q friable hardness and weak strength, crushed, but
7 <] holds together in small blocks, dry
< X x
I X:x:x:
7 :x:x:x
x x4
307 e
] wxx‘x’q
_ xxx,‘xj
:x:x:)d
- x‘x'x’d
e
35 Boring terminated @ 34.0 feet.
- No groundwater encountered.
40
LOG OF BORING B-3 FIGURE
qf‘%’, GeolResource Consultants, Inc
L Geologists { Engineers { Environmentsl Scientists GEOTECHRICAL INVESTIGATION
: LARNDSLIDE AT FIRETRAIL ACCESS
GATE EAST OF BUILDING 51~ LBL
Job No. 1746-005 Apprﬁﬁ__pate 471793 BERKELEY, CALIFORNIA
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. R 2 A LOG OF BORING B-5
E g:C/ gc E ; Equipment Solid Flight Auger
S oE: 3% 2%
Laboratory Analyses 2 £8 & 38 & Elevation_770 ft. Date _3/25/93
O 1F | 0.0-0.4 - ASPHALT

SILTY CLAY (CL)(FILL)

. % grayish brown (SYR 3/2), trace sand and gravel,
5— % plastic fines, sticky, moist

10— [

| [x<] ORINDA FORMATION 9.5-28.0

| Fx<=| 9.5-20.0 SANDSTONE

x| Tight olive gray (5Y 5/2),

N} o x friable hardness and weak strength, crushed, moist
15— fo

7 s

7 e

M s

— X
20 kx| 20.0-23.5 SANDSTONE

medium bluish qray (SB 5/1),

massive, friable hardness and weak strength,
crushed, dry

23.5-28.0 SILTSTONE/CLAYSTONE

layering of clay minerals, platy structure,
but no slicks, no shear planes

27.5 - harder drilling

GREAT YALLEY SEQUENCE (?) 28.0-31.5

CLAYSTONE

medium dark gray (N4), massive,

friable hardness and weak strength, platy structure,
but no slicks, dry

Boring terminated @ 31.5 feet.
35 No groundwater encountered.

40

LOG OF BORING B- 5 FIGURE
GEOTECHRICAL INVESTIGATION ] 6

P
P GeolResource Consultants, Inc.

. Ry’ Geologists | Engineers { Environmentsl Scientists LANDSLIDE AT FIRETRAIL ACCESS

GATE EAST OF BUILDING 51- LBL
Job No.__1746-005 Appr:M Date_4/1/93 BERKELEY, CALIFORNIA
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LOG OF BORING B- 6

Equipment Selid Flight Auger
Elevation /> Tt Date_3/25/93

Content (®B)
(peh

Blows/ft.
Moisture
Dry density
Sample pnts.

/ Laboratory Analyses

© Depth (ft.)

i

0.0-05 ‘
| =\ GRAVEL & SILTY CLAY (FILL)
brown, loose

LR AL
K
llll

T
!
1

it
i
1T}

{
T
it
Al

ORINDA FORMATION 0.5-33.6

0.5-17.0 SILTSTONE

light olive gray, very friable hardness and
-5 weak strength, deeply weathered,
crushed, loose, dry

T T T

[T

1
MLML

i |Il

11'

I:,
Uy
1

1 50 0L BP0 5 B 4
l|:|l:ll:ll:
gL
T S|

(@

|
-
L
¢t : i
il

¥
I

appears saturated from 10.5 to 15.0 ft.
perched aqifer?

1
lll]lll'l
1t
i,
TR

T
1
|ll|I
1y

1
it
1

T

T

4

n
|
i

L

L
i
i

1

i
i
'u'u

ar !

N

Yy
i
H

17.0-24.0 SILTSTONE

dark greenish gray (SG 4/1),

friable hardness and weak strength, crushed,
moderately weathered, dry

1
!

LR PN

1
lLLll Ll

|
Illllllll]
AL
TENL
140y

8

24.0-31.0 SILTSTONE
medium bluish gray (SB 5/1), friable
hardness and weak strength, crushed, dry

L1
i
NI

i

1

I':l':l‘:i'
B
nal Ui

T
I
1

(24.0-24.5 contains CLAY (SYr 2/2), highly plastic,

soft, damp)

24.5-31.0

siltstone grades to a

mottled medium bluish gray and brownish black
weak to moderately hard, weak strength, crushed,

T [<Xx] moderately weathered, dry

m 31.0-33.6 SANDSTONE/SILTSTONE,

35— medium bluish gray (SB 5/1)

- sandstone is fine—grained and sub-angular, quartz

rich , friable hardness and weak strength, crushed,

little to moderately weathered

: Boring terminated @ 33.6 feet.
40 Groundwater encountered from 10.5-15.0 feet.

T
1
1
gl

W

o

l
TN

X
X X X
X X X
X X X
X X X
X X X X [T

x
x

LOG OF BORING B- 6 FIGURE
P A
gy CcolResource Consultants, Inc. | cegrecynical mvesTiGATION |

. -y’ Geologists ! Engineers { Environmentsl Scientists LANDSLIDE AT FIRETRAIL ACCESS <| 7
GATE EAST OF BUILDING 51—~ LBL

Job No._1746-005 Appr:é’%(we 471793 BERKELEY, CALIFORNIA
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LOG OF BORING B-7
Equipment Solid Flight Auger

Blows /ft.
Moisture
Content (%)
Dry density
(pef)

Elevation_ (76 ft. Date _3/25/93

Sample pnts.

{Labo ratory Analyses

© Depth (ft.)

0.0-0.6 SILTY CLAY (CL)

medium plastic fines, some sand and gravel,
loose to stiff, damp

I
1

T
I

ORIND A FORMATION 7.0-34.0

7.0-16.0 SILTSTONE

moderate yellowish brown (10YR 5/4) to light olive
gray (5Y 5/2), very friable hardness and

weak strength, crushed,

=1 intensely weathered, moist

7.0-9.0 - zone of soft, highly plastic material

1
Y

i
It
1!

1

™7
i

]
JII

L
[ BRI
NN

1
T
i

T
|
]

1
ot
t

||:|H
lIlllll
oot gl

284

v
1
1

e

[
|
) I']l'
T

1
1341

16.0-19.5 SILTSTONE
‘grayish red (SYR 4/2) and medium bluish gray

(5B 4/1),very friable hardness and weak strength,
crushed, “with abundant <clay partings, dry

LML

T
!
s

1

|
Il
1

Ty1
11

N
o

l
III
il

1
198

1
L

19.5-26.0 SILTSTONE/SANDSTONE

light olive gray (SYR 6/1), very friable hardness
and weak strength, crushed, dry

@ 22.0 ft. hard drilling, fist-sized cobbles

———=1 26.0-28.0 CLAYSTONE

=—==1 medium bluish gray (SB 4/1) and

——=—=1 grayish red (SR 4/2), friable hardness and

E—==1 weak strength, crushed with large, sub-paraliel,
30— E===] curvi planr highly polished clay surfaces in

4 == grayish red material, dry

4 E==1 grades to:

E =<1 28.0-34.0 CLAYSTONE

grayish red (SR 4/2) with some medium bluish
gray (5B 5/1), moderate strength, friable
hardness, crushed,small (<0.2) highly polished
- clay surfaces,

Boring terminated @ 34.0 feet.
40 | No greundwater encountered.

P L0OG OF BORING B-7 FIGURE

P iAol gel()I.Fte;squrce {([)Eor_lsulla:llgs., ltr.lc' GEOTECHNICAL INVESTIGATION
P eologists { Engineers [ Environmentai Scientists LARDSLIDE AT FIRETRAIL ACCESS ‘l 8

GATE EAST OF BUILDING 51— LBL
Job No.__1746-005 Appr;%oate 4/1/793 BERKELEY, CALIFORNIA
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Harza, 1994, “Geotechnical Investigation and Design Report — Subcontract 5067, Slope and Seismic
Stabilization Project, Surficial and Deep-Seated Landslides, Bevatron-Building 51 and Mechanical Shops-
Building 77, Lawrence Berkeley Laboratory, Berkeley, California” , consulting report dated February 4, 1994,
Harza-Kaldveer Project Number K1226-5-2034.

(LBNL # 337)

Logs of Borings EB-1 and EB-2

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations
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DRILL RIG Mobile Minuteman, CFA SURFACE ELEVATION 762 Feet LOGGED BY CDT
| DEFTHTOGROUNDWATER ~ NotEnc. | BORING DIAMETER 3-inch DATE DRILLED 9/21/93
gunl Q| E o8
DESCRIPTION AND CLASSI_FICATION DEPTH g Egg 5"5_, gm %EE . OTHER .
o =& | Lo "-u%
' SOIL |(FEET)| € 5&% 55 o §ﬂh"'5 TESTS
DESCRIPTION AND REMARKS CONSIST TYPE © Egg g g g’g N 7
LANDSLIDE DEBRIS: CLAY (CL), brown Stiff [ ' -
with gray mottling, silty, some sand (fine- SRS 41 | 12 {107 U-U Triaxial
to coarse-grained), and gravel (fine, R 7 A Test
angular), damp ::::: (Remolded)
XXt -
QXX 21
X
KKK
KR
SRR
KRR 35 | 12 | 94 LL = 39%
CXXE y
9%, Pl =21%
XK Passing #200
"AILL: CLAY (CL), brown with gray mottiing, |Very Stif 5 70 Sleve = 58%
silty, some sand (fine- to coarse-grained),
and gravel (fine, angular), damp i _
(asphait fragments at 5 feet) : 68 | 17 | 108 U-U Triaxial
i 1 Test
u
32
~ 10 — 6
Bottom of Boring = 10-1/2 Feet
Notes:
1. The stratification lines represent the
approximate boundaries between soil
types and the transition may be gradual.
2. A 70-pound donut hammer was raised
and dropped by hand to drive the
samplers. For an explanation of
penetration resistance values, see the first
page of Appendix A.
3. Ground water was not encountered at
the time of drilling.
4. The boring was backfilled with native
soil cuttings immediately upon completion.
5. LL = Liquid Limit. Pl = Plasticity Index.
EXPLORATORY BORING LOG
I—IARZA SLOPE AND SEISMIC STABILIZATION - LBL
- Berkeley, California
Consulting Engineers and Scientists PROJECT NO. DATE BORING EB-1
K1226-5-2034 | February 1994 NO -

337 00062



(A

W

DRILL RIG Mobile Minuteman, CFA SURFACE ELEVATION 738 Feet LOGGED BY CDT
DEPTH TO GROUND WATER Not Enc. | BORING DIAMETER " 3-inch DATE DRILLED 9/21/93
Sl g|E ]&}%:
_ DESCRIPTION AND CLASSIFICATION DEPTH g Eﬁ‘\‘ x S ga Eg% OTHER
) =~ =z .
£|Fng i | BE =30
l SOIL (C(FEET)| S|y Sz | ¥ [SaF TESTS
DESCRIPTION AND REMARKS CONSIST TYPE Ege S & §o 0
LANDSUDE DEBRIS: SILT (ML), Firm 5
bluish-gray, low to medium plasticity, with 18 | 13 | 97
. clay, some sand (fine-grained) and . i ]
\sitstone fragments, damp B
LANDSLIDE DEBRIS: CLAY (CL), Stitf I il 13
bluish-gray, silty, some sand (fine- to
cg:rse—grqine%), trace siitstone fragments Very Stiff B
and organics, damp L |X| ea | 18 | 105 U-U Triaxial
Test
Stiff BEY
50/6"
K | 17
"ALL: CLAY (CL), bluish-gray, sitty, some |~~~ i i
sand (fine- to coarse-grained), trace
siltstone fragments and organics, damp 45
Very Stiff - 10
............................................................... | ) 72
ORINDA FORMATION (SANDSTONE); Softto | —
bluish-gray, massive, crushed, deep to Friable
moderate weathering, dry -
Bottom of Boring = 12 Feet
Notes:
1. The stratification lines represent the
approximate boundaries between soil
types and the transition may be gradual.
2. A 70-pound donut hammer was raised
and dropped by hand to drive the
samplers. For an explanation of
penetration resistance values, see the first
page of Appendix A.
3. Ground water was not encountered at
the time of drilling.
4. The boring was backfilled with native
soil cuttings immediately upon completion.
. EXPLORATORY BORING LOG
HARZA SLOPE AND SEISMIC STABILIZATION - LBL
Berkeley, California
Consulting Engineers and Scientists PROJECT NO. DATE BORING EB 2
K1226-5-2034 | February 1995 NO

337 00063
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UNIFIED SOIL CLASSIFICATION SYSTEM

Major Divisions |grf| Itr Description Major Divisions |grf| itr Description
- Well-graded gravels or gravel sand Inorganic silts and very fine sands,
-b*: IGW| mixtures, little or no fines ML rock flour, silty ?trh elayeh); ﬁ?e sands
d : or clayey silts with slight plasticity
Silts
Gravel | = Pooriy-graded gravels or gravel 1 inorganic clays of low 1o medium
And | |GP| 8and mixture, litie or no fines c'And % oL plasgicity. grayvselly clays, sandy
a :
Gravely Silty gravels, gravel-sand-siit w <Y;O clays, sifty clays, lean clays
Soils GP [ mixtures gr aniclit,e. gtr;d organic silt-clays
oL ow plastici
Clayey gravels, gravel-sand-ciay Fine
Coarse GC| mixtures Grained — -
Inorganic silts, micaceous or
Grained Soils diatomaceous fine or silty soils,
. ]~ | Well-graded sands or gravelly H) alastic siits
Soils SW| sands, little or no fines Silts
. And ;mtaganic clays of high plasticity,
Poorl ded sands or gravell at clays
Sand SP|sands, ftte or m_nes gravely Clays CH
And [ LL > 50 - - -
Sandy [F|]_ | Sifty sands, sand-silt mixtures oH 3’3&-"&%"‘"’5 of medium to high
Soils [
Clayey sands, and-clay mixtures Highly Organic - Peat and other highly organic soils
Soils ’
GRAIN SIZES
U.S. STANDARD SERIES SIEVE CLEAR SQUARE SIEVE OPENINGS
200 40 10 4 3/4" 3 12"
Silts Sand Gravel
and Cobbles | Boulders
Clays Fine Medium Coarse Fine Coarse
RELATIVE DENSITY CONSISTENCY
Sands and Gravels Blows/Foot* Silts and Clays Blows /Foot* Strength (tsf)**
Very Loose 0-4 Very Soft 0-2 0-1/4
Loose 4-10 Soft 2-4 1/4-1/2
, Firm 4-8 1/2-1
Medium Dense 10-30 Stiff 8-16 1.2
Dense 30-50 Very Stiff 16-32 2-4
Very Dense Over 50 Hard - Over 32 Over 4

*Number of Blows for a 140-pound hammer falling 30 inches, driving a 2-inch O.D. (1-3/8" L.D.) split spoon sampler.
**Unconfined compressive strength.

SYMBOLS Increasing Visual Moisture Content
[[I Standard Penetration sample y Ground Water level during drilling Dry
= Damp
@ Modified California sample ! Stabilized Ground Water level Moist
= Wet
Z Shelby Tube sample Saturated

KEY TO EXPLORATORY BORING LOGS

'__IARZA SLOPE AND SEISMIC STABILIZATION - LBL

Berkeley, California

Consulting Engineers and Scientists PROJECT NO. DATE FIGURE

K1226-5-2034 February 1994 NO.

A-1

337 00060
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BEDDING OF SEDIMENTARY ROCKS

Thickness of Beds

No apparent bedding
Greater than 4 feet
2 feet to 4 feet
2 inches to 2 feet
1/2-inch to 2 inches
1/8-inch to 1/2-inch
less than 1/8-inch

FRACTURING

Intensity Size of Pieces

Greater than 4 feet
1 foot to 4 feet

Moderate 6 inches to 1 foot

Close 1 inch to 6 inches

Intense 1/2-inchto 1 inch
Crushed Less than 1/2-inch

STRENGTH

Friable
Low Hardness
Moderate Hardness

Very Hard

Plastic or very low strength

Crumbles easily by hand

Crumbies under light hammer blows

Crumbles under a few heavy hammer biows

Breaks into large pieces under heavy, ringing hammer blows

Resists heavy, ringing hammer blows and will yield only dust and small
flying fragments, with difficuity

WEATHERING

Moderate

Little

Fresh

Moderate to complete decomposition; extensive disintegration; deep
and thorough discoloration; many extensively-coated fractures

Slight decomposition of minerals; little disintegration; moderate
discoloration; moderately coated fractures

No megascopic decomposition of minerals: slight to no effect on
cementation; slight and intermittent, or localized decoloration; few
stains on fracture surfaces

Unaffected by weathering agents; no disintegration or discoloration;
fractures usually less numerous than joints

Consulting Engineers and Scientists

KEY TO ROCK CHARACTERISTICS

SLOPE AND SEISMIC STABILIZATION - LBL
Berkeley, California

PROJECT NO. DATE FIGURE
K1226-5-2034 | February 1994 NO.

A-2

337 00061
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Subsurface Consultants, Inc. (SCI), 1995, “Geotechnical Investigation, Support Platform, Blackberry
Canyon Substation, Lawrence Berkeley National Laboratory, Berkeley, California.” report dated October 6,
1995, SCI Project Number 658.038.

(LBNL #335)

Logs of Borings 1 and 2

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations



LOG OF TEST BORING 1

" g EQUIPMENT
=k e e = DATEDRILED  9/25/95
88 Ekge BE Z 968
LABORATORY TESTS g9 E He 6’ ‘ o mic ELEVATION ~738' (LBL Datum)
106 9 ] W .. | BROWN SANDY CLAY (CL)
\ stiff, dry, with gravel (fill)
o §
14.2 109 46
OLIVE GREEN CLAYEY GRAVEL (GC)
10~ M medium dense, wet, with roots
10.0 107 25 | GROUNDWATER LEVEL DURING
| DRILLING
BLUE-GRAY SILTSTONE
closely fractured, low hardness, friable,
moderate weathering
15— 50*
-2 |01+ | (Auger refusal)
20—
25—
30—
SAMPLER TYPE:
MODIFIED CALIFORNIA DRIVE
0.D.: 8.0 inches
I.D.: 25 inches
*STANDARD PENETRATION 35—
0.D.: 2.0 inches
1.D.: 1.4 inches
HAMMER WEIGHT: 140 pounds (Boring 1)
70 pounds (Boring 2)
HAMMER DROP: 30 inches 40—

8" Dia.Hollow Stem Auger

Subsurface Consultants

BLACKBERRY CANYON SUBSTATION SUPPORT
PLATFORM - LBNL - BERKELEY, CA

JOB NUMBER DATE u [lAPlﬁHOVED

658.038 10/5/95

PLATE

2

335 00013



LOG OF TEST BORING 2

w £ equirvent 3 1/2" Solid Auger

5 z E EFE 4 9 /

e E 5 e k& g g s DATEDRILLED 9/25/95

LABORATORY TESTS g3 gag QOH} § ot § ELEVATION  ~710' (LBL Datum)
R ASPHALTIC CONCRETE - 2 inches thick
CONCRETE - 6 inches thick
CONCRETE PIPE (Empty)
BROWN SILTY GRAVEL (GM)
5 6 soft, moist (fill)
10.5 112 | .

i 70/6™ | OLIVE GREEN-GRAY SANDSTONE
intensely fractured, low hardness, weak,
moderate weatheting

10— RED-BROWN CLAYSTONE
intensely fractured, low hardness, friable,
’ deep weathering
50/6™
15—
V | GROUNDWATER LEVEL DURING
| DRILLING
s2/6™ | (Borehole backfilled with neat cement grout)
20—
25—
30—
35—
40—
o BLACKBERRY CANYON SUBSTATION SUPPORT | PAATE
PLATFORM - LBNL - BERKELEY, CA
Subsurface Consultants fem== T ] 3
658.038 10/5/95 WL ([M\.

335 00014



GENERAL SOIL CATEGORIES TYPICAL SOIL TYPES
% Well Graded Gravel, Gravel-Sand Mixtures
Clean Gravel with i
little or no fines
? GRAVEL Poorly Graded Gravel, Gravel-Sand Mixtures
2 | More than half :
0 S | coarse fraction
=1
S8 is larger than Siity Gravel, Poorly Graded Gravel-Sand-Silt Mixtures
@ S No. 4 sieve size Gravel with more
0 g than 12% fines
"é' £ GC Clayey Gravel, Poorly Graded Gravel-Sand-Clay Mixtures
<8 ;E\
«l -l
8 » sw |-7-:-] Well Graded Sand, Gravelly Sand
ns Clean Sand with Tl
= little or no fines .
g § SAND ‘ SP oL Poorly Graded Sand, Gravelly Sand
O= More than half L ’
£ | coarse fraction T
= | Issmaller than su ||:|F] sitty sand, Poorly Graded Sand-Silt Mixtures
No. 4 sieve Sand with HRE
size nd with more HHE
than 12% fines N
SC \ Clayey Sand, Poorly Graded Sand-Clay Mixtures
NN
° ML Inorganic Silt and Very Fine Sand, Rock Flour, Silty or
F Clayey Fine Sand, or Clayey Silt with Slight Plasticity
B N
» § SILT AND CLAY \\ Inorganic Clay of Low to Medium Plasticity,
i Liquid Limit Less than 50% cL \ Gravelly Clay, Sandy Clay, Silty Clay, Lean Clay
oz ann
‘g 5 oL 1L || oraanic Ciay and organic ity Ciay of
wx i:]:] Low Plasticity
Z i L 1] L
<E Inorganic Silt, Micaceous or Diatomaceous
0c e MH " -
G e Fine Sandy or Silty Sails, Elastic Silt
W g
Z 2 SILT AND CLAY \ . A
™ 5 Liquid Limit Greater than 50% CH &Q inorganic Clay of High Plasticity, Fat Clay
2 N
o TN . < . - o
= OH [N Organic Clay of Medium to High Plasticity, Organic Silt
N
HIGHLY ORGANIC SOILS PT == Peatand Other Highly Organic Soils }
UNIFIED SOIL CLASSIFICATION SYSTEM
IBLACKBERRY CANYON SUBSTATION SUPPORT | PLATE
S b I'f C 1 PLATFORM - LBNL - BERKELEY, CA
ubsurface Consultants [wwee e e 4
658.038 8/25/95 W“l

335 00015



BEDDING OF SEDIMENTARY ROCKS
Very thick-bedded . .. ..
Thick-bedded ........
Thin-bedded .........
Very thin-bedded .....
Laminated ...........
Thinly laminated ......

FRACTURING
Very little fractured ...
Occasionally fractured
Moderately fractured . .

HARDNESS

Low hardness .......
Moderately hard .....

Veryhard ...........

STRENGTH .
Plastic .............
Friable .............
Weak ..............

Moderately strong . . ..
Strong .............

VeryStrong . ........

WEATHERING
Deep ...............

...... Greater than 4.0

...... 1.0t04.0

...... 0.5t01.0 :

Closely fractured . ..... Size of pleces in feet
Intensely fractured ....
Crushed .............

..... Greater than 4.0
..... 2.0104.0 ;
----- 0.2102.0 Bed thickness in feet
..... 0.0510 0.2

..... 0.01 t0 0.05

..... less than 0.01

..... 0.1t0 0.5
..... 0.0510 0.1
..... less than 0.05

reserved for plastic material alone.

can be gouged deeply or carved easily with a knife blade.

can be readily scratched by a knife blade; scratch leaves a heavy trace of
dust and is readily visible after the powder has been blown away.

can be scratched with difficulty; scratch produces little powder and is often
faintly visible.

cannot be scratched with knife biade; leaves a metallic streak.

very low strength.

crumbles easily by rubbing with fingers.

an unfractured specimen of such material will crumble under light hammer
blows.

specimen will withstand a few heavy hammer blows before breaking. i
specimen will withstand a few heavy ringing hammer blows and will yield
with difficulty only dust and small flying fragments.

specimen will resist heavy ringing hammer blows and will yield with difficulty
only dust and small flying fragments.

moderate to complete mineral decomposition, extensive disintegration,

deep and thorough discoloration, many fractures, all extensively coated or
filled with oxides, carbonates and/or clay or silt.

slight change or partial decomposition of minerals, little disintegration;
cementation little to unaffected. Moderate to occasionally intense discoloration.
Moderately coated fractures.

no megascopic decomposition of minerals; little or no effect on normal
cementation. Slight and intermittent, or localized discoloration. Few stains on
fracture surfaces.

unaffected by weathering agents. No disintegration or discoloration. Fractures
usually less numerous than joints.

ROCK CLASSIFICATION CRITERIA

Subsurface Consultants e — LT

BLACKBERRY CANYON SUBSTATION SUPPORT | FLATE
PLATFORM - LBNL - BERKELEY, CA 5

658.038 9/25/95

335 00016



Harza, 1996, “Construction Observation Report, Slope and Seismic Stabilization Project, Phase II,
Subcontract No. 711, Berkeley National Laboratory, Berkeley, California,” consulting report dated February 5,
1996, Harza Project No. K1226-3-1773.

Logs of Caissons 1A to 19A

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations



DRLLRIG CRSE PRCIFIC 200

SURFACEELEVATION /)7

LOGGED BY

Mark Caruso

DEPTH TO GROUNDWATER A7 &0

DESCRIPTION AND CLASSIFICATION

BORING DUMETER A/ -inch

DESCRIPTION AND REMARKS

YL CLAY (CL), MEDIUM BROWN,
WITH GRAVEL (FINE FAD caﬁ;e)
TNE SHND (GINE 70 COARSE
iz ST TRECE ROTTS iCP\/

FiL 3 GReweL (arfam), mormen| A5
SHADES U BROWN TINE AND | meoim

CLerze, WITH SOND (BINE 7p | BOvse

CORRSE ), SUNE (XY AND 517,

DRY

[ Very

CLAYGTINE, DARK RUST-BRoN, ope?

W SILTITONE INTERREDS
SHERRAL P SLICKENSIDED
Wesk (SRiP2:2) NERY DT

SITETNE | BLIE-CREY AN park | SOFT
ROBT- BROWN, wiTH Y Srone
INTERBEDS THAT ARE LT,
J-rtb/*):;) PND LOORLLY itk ans-

Roh ¥ ey 1
~l ~.JJ

C DK ROZT BRAUN BN CoBTen
DIZCONTINOITY SURRACES Rom
PROUT B TO 14 FeeT)

( BECOMNG MORE GRBY, Lee%,
Covey BY AROUT 3l seer)

(eRBY, TRace AckeTs oF Gray
CLBY 8Y 20 seeT)

(SONE WDDERFETE:Y HORD BLYKS
RHD MORE =2RAY CLAYEY ADLIETS
TR DY FEeT) -

. / [ J
Nt g sttt vt ) g “omaa et et ot ] 5

- -~ ,v\,\,‘—v\_‘v\.—‘_—‘vv\_l

- -~ T T Tl et et ettt g et e et | et Sovane o]

SAMPLER
RECTSTANCE.

(BLOWS/FT)
WATER
CONTENT 0
DRY DENSITY

DATEDRULED —)- A5 ~45

(PCF)
) FIN
T

UN
ca

OTHER

TESTS

STERTED
DRICLING
102 2

CCXZHQCF
Ho s |2
977&&_:

EXPLORATORY BORING LOG

HARZA

Consulting Engineers and Scientists

PROJECT NO.

DATE

BORING
NO

EB- /R

353 00026



DRLLRG CAGE PRTIFTIC Z000 | SURFACEELEVATION 767 LOGGED BY Mark Caruso
DEPTHTO GROUNDWATER 1/ 57 <7)(, BORINGDIAMETER 4/ -inch DATEDRILED /- 35—0%
el glE
S T
DESCRIPTION AND CLASSIFICATION oePTH | & '€H§$ 5 gc S OTHER
SOIL |{(FEET) g E‘ﬁg $£| 58 TESTS
DESCRIPTION AND REMARKS IST( e ei=hal "8
axv| O| %
SILTSTONE , GRAY, TRESH, Some. | SORT L
GRRY GLOY CORTED DIEiov77R0ITY . o -
SURTBCES , SOME MODERETELY L ORKLING
HERD BLOCKS OF SILTSTONE | HeROER.
(MORE POCKETS 45 GREY C2AY - 40 - mm%p
BT 28 TeeT) L BBIT 5
( PBUNEANT BRAY LAY, I ]
ST, BROM 4070 48 FeeT) VRN R
—— T —— — —— —— ot - —— S s ot e e e e’
SANDSTONE, Meonm BLOE -GRey | ST %
FINETD Men(um GRAINED Low I
HARDAESS .
(SIHETD Cosee ~ GREINR), TRACE ~ 50
TINE RDUNCED GROVEY. | [P L
To MOKST AT 49 SEET ) A
CMEDIIM GREEN-GRAY , WITH T [
EREIED ~ROuND T SBRILND ]
GRONEL , GOME MARD BLIDKS, el STOPAE.
(LEFZTTD ST 37 6 smT i i DRILIAKS
\‘V}f\'k T REDIMN GRAMIED AT B T1_ I 37
55 FEET) - (1:09)
vvvvvv »\__._rv-—:\-ib‘\——d) — - ToTRL
BOTTOM OF RORING = 50 Uy &T [
~ 65
B - - . EXPLORATORY BORING LOG
Consulting Engineers and Scientists PROJECT NO. DATE BORING
me EB. |

353 00027



pRLLRIG CRSE PRCISIC 23900

SURFACEELEVATION /()

DEPTH TO GROUNDWATER N'O7™ CAIC.

DESCRIPTION-AND CLASSIFICATION

BORING DAMETER 4/ -inch

J)[T J)(’ /'\fl-»(" S F‘ 1,[, iy ( ":"T "")

) - N
N AT ey =,
,,_11W .';:. . _ e ; _/' ’ . ﬂ_”- lix‘".v‘_;'; w-- /'~ f:' /‘

\‘v—-‘-—'"""—"-.—r\_,-—,_—v~ — ——

1 2 &
;_._..n, 'Qf"'

- G ) Mori e

CUAVSTU I, DERR. RIST- B 27F
TR AL SRR

. .:»,' O [ w/..,"j ./}:_'r'" ] b‘»ﬁ'.;‘."} e

SHEDES O: B/%D’//\; , fa/}— EN )OS m&.//h

- Y"“
WITE Sy )/ <70 s ._:/‘::)‘:I\/ih_— EAEs
e G ST R
—— N T N e N v e v N et e e St
G

b= o —

LOQCG

SAMPLER
e A AR,

(BLOWS/FT)

HATER
CONTENT (%)

EILLE CLAY (cu) mediom s, [STFF | | ——

DRILING |
Rise

COLLAR OF
HOE 19

| DOUN-Tee |
0\ |
oo
103/
;_._,, : _,, LT e L oo |-
';'}f,\;‘-'g ,U’"T’ ‘7’ /ﬁ:’--*—f L - -
(TloREsE 1] P Cosen S =0 .
B\/ /@ %: i ] N
( shResy 2ok, Skl L 25 -
ANG SCKENSILRD & PBOUT X -
19 &) A J '
( BECNING GRRVER) WTH OLAVEY A
Hy\_l\_ E\/ O _} —-Ce":) N o ;
(R, NO SHERRING STE ) - 30 7
CLAYEN J CHETS B ¥ T2eT) i i *
(SONE HERD RLCCKS Wtk 1AV C _ ‘
) p \:‘QC\_N) B\/ &{\ 'QG,TJ) ~ ™ A ) ,
: - ~ EXPLORATORY BORING LOG
Consulting Engineers and Scientists PROJECT NO DATE BORING
v EB-05

353 00028



oG CREE PAORIC 2000 | swewceaewmnon 7G50 [ocamm  mam e
DEPTHTO GROUNDWATER  AIST ENC., BORNGDAMETER 43\ -inch DATEDRULED /- 3G - 95

&ll\ ~ t
DESCRIPTION AND CLASSIFICATION A N A I =
7 DEPTH | uj gl{- ge | 2p A OTHER
EEnd) £0 | B g8
& 3 8| > 09_:5 TESTS
dxv| O|F ']
ST =) G, 824, ale 1

sy m%o o:.scrwr/ MO 7U SRALES L

SoVE PODERETEN FAFL BUCKS OF I 1

OTETiE t i

(ww)elw@foffo@vw\/w ] [ 40

PAOT B SEET) ] I
e e Nt Mt Nt Rt gt st aaast it St Saapr” w\/v-j i 1=

SENOTTING , MEDU B -GRBY, 50{;)’ [ ] J
NG 7D G = S 1 20 i ' BRIZLNG
TR pornes| [ 48 D RORR |
L 4aseer |

CMORE ST vty zoness, TRace [

VINE GRAUEZ BY 44 FeeT) [ o -

(50ve MODERATELY SIRONG £24) 5 -

L5552 UMY ROICKETS SR i 4 POUN-TIME

REOITHS =7y L 10522

70

(F/N'” 70 PIZLIINT ERAINED FRY)] i y 10 45

BESIT G 2T, Sniell TRAG 8 - 85 -—
L i ’ ' LN -Time.

(SINE TD COAREE BRAINED) NORE i 11 10i47)

MOSERATY RIS BLOUE ’ i ’ o

PELT T ) Lo | %0

r— 8 m 7]

(52 3 Bese AT 57 ceer) L STORRED
s et e \—-vv\—\,~v—av‘w-‘_// - - mjw% .
\,v\,b\'\-\_ﬂ\ N T S o, e /alao-
BOTION) OF BORING = B-Vh ecer - y

L (oisl)
B - 65 — ' TOTAL
- - EXPLORATORY BORING LOG
Consulting Engineers and Scientists PROJECT NO. DATE BORING
o EB-Qf

353 00029
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DRLLRIG CASE PRCKIC 2000 SURFACE ELEVATION /() LOGGED BY Mark Caruso
DEPTHTO GROUNDWATER  NZT €M, | BORINGDIAMETER  43) -inch | DATEDRUED 7-35-05
: Bunl o|E |oM
-7 DESCRIPTION AND CLASSIFICATION RS S| H|URT
_ DEPTH | i E?—S E,,z_ gg Etnw"' OTHER
lsozL |cFeET> g il —
DESCRIPTION AND REMARKS TYPE “lgiis gk B3¢
WI2L & CLRY (CL), MeDm RRXwA, | STivs L SIPRTED
WITH CRANEL (SINE T (opRse, S DRILING
BNEOLAR T SORAMGLLAR ), Some - - 4D
SHND (FINE 7O CoRRSE) ) SOME 517, - . o
DRY i L 5 -
C DARK RUST-BRUUN MOTZED BRAY, . b
- RINELLY (aNe 70 cosrss) BY 41 ’ CzaR O
B ST 2 HOLE 15
povtareiudintuinbusesiud g SR S STRE(SE
SICTSTING, MEDIUM GRBY AND park| SOFT - 10 -~
RUST- BROUN, SLIGHTLZ WERTHERED, . i
e (Srincie), SoeT N
(WiTH INTEREEDS OF DRARK RUBT- L
BROUN CLaYSTONE SRM AROUT | 45 -
Il SEET, SHERRED AD GLICKEN~ X i
DIDED,VERY WEBK, VERY SONT') i 1
(LE25 UANSTONE INTERBEDS, . -
SKTZTINE 185 (LBYeY AND - .
(L2} SUCHRENZINED DISCoN - - 20 -
TINOTY SURERCES BY K aaT) S
BN BROY, WiE P Cesy - ]
TTEE THTERREDS BY D FEET) -1
(NG CLH=mINE TNTERRELS: BY - 25 -
ad v s .
(vu,:aw {LAYEY INTERBEDS, L
CRIZHED NERY WERK BRDNeRY i .
SRT BN ) eT) L 5 -
CHBUNDPNT GRPY CLANEY TNTER- L
REDS SRaN &y 70 ALoUr 3]) L
(Less UAYEY. 20NES BUT (LBY S )
COATED SURTECES REMAK AT 25) - . )
- - EXPLORATORY BORING LOG
Consulting Engineers and Scientists PROJECT NO. DATE BORING A
NO EB- >

353 00030



DRLLRIG CPREE PADISIC R00D

SURFACE ELEVATION /57 LOGGED BY Mark Caruso
DEPTHTO GROUNDWATER  /jo5T™ 57/, BORINGDAMETER  4/Q -inch DATEDRLLED 7-35- 35
_ : Sun| ofEZ
D 1 i P
ESCRIPTION AND CLASSIFICATION pEPTH | & EES Be gm :u,.- OTHER
(FEET) g %g ;‘;E 8g §§ TESTS
- e
DESCRIPTION AND REMARKS “lg8 gk 550
DILTETOLIE, I35 it e /), SOME SET | d -

CLAN COB7ED OIECQUT/NU)TV SOR~ i i
Thees a

(oM SLTETING 8Y 36 feeT) L

— — — — ‘.:_ e  mr vt vt S S— “t— — - 40 -
SENDSTONE |, MEmium BLUE ~ERaY, S0eT A
TINE To MEDIUM GRAINED, .
(feﬁ)ee&-‘) SO It N e
) ’ I 1 &/&M) _V)vO
CTPACE FOOKETS @70 CoSTings, l HORDER AT
OF T, Gy “ﬁ«aV?Ro,n%;ﬂ‘ Bl AT
B TO T E ) ] i ’
vvvvvvvvvvv ) —— ~~ i T \EP\V M%RD .
SILTCTO'\E GREEN - BRAY, ZENDY ’%ﬂ " DRILLING AT
=2 \}(:)) Grf NERELLY NOBCRATS - = AR HaeseT

(cea%ce)m)a)?r come - 80—

MODERBTELY RHARD AND STRONG [ )

BOCKS i T

(U@HTBU)&?‘GRS\/)/\)O HERD _ B 4.

IOCKS BY 45 weeT) - 55 -

( TNTERRED OF SEADSTOVE, ALe- 1 e
GRBY, SINE TO NS0 Gie) ] TP
BT eBOUT 40 ) " BRILLNG

. T IC:

CTRECE BRAY CLRY COBTNGS ON /,' 60 — <,JZ3
NECONTINUITY SORERCES, Ry A N OTAL
FRNOT B €T L i

(S A RBIE BT 2R aeer J L

oot oo Fes-
BTN o2 GORING = 5N ve=T - -
- - S . EXPLORATORY BORING LOG

Consulting Engineers and Scientists PROJECT NO. DATE

. EB-3A

353 00031
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DRLLRG CASE PRCIFIC 2000

SURFACE ELEVATION 7))

LOGGED BY

Mark Caruso

DEPTH TO GROUNDWATER  /./; 3]

B\D D

BORING DUMETER  A/Q) <inch

DATEDRLLED 7 -3/ -05

K Bunl | E %
DESCRIPTION AND CLASSIFICATION oePH | B|E2E| o5 | 6. H:.E oTHER |
: ool Wa | 2 ‘
Eodl o | B9 3
Wadl 2= |,V 18aE|  TESTS
(]
axv| ol f
FILLs CLBY (L), M skoun, | arime L SIRED
WITH GRAVEL (FINE AND COARSE, ] DRUUNG |
FNGULAR 70 SUEFIVSIZARY, ame ] e
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DRLLRIG CARSE FRCISIC 200

SURFACEELEVATION /)

DEPTH TO GROUNDWATER  //S7-<p)r,

DESCRIPTION-AND CLASSIFICATION
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pRLLRG COCE PACKIC 230D | SURFACEELEVATION 7y, LOGGED BY Mark Caruso
DEPTH TO GROUNDWATER  NOT ENC, BORING DWMETER  4/7) -inch DATEDRILED 7/ 3Y /05
" DESCRIPTION AND CLASSIFICATION -~ - : « (B0 S|E 5m.?.,:5
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pALLRG CHSE PRCISIC 2000

SURFACEELEVATION 700

LOGGED BY

Mark Caruso

DEPTH TO GROUNDWATER

NOT ENCy

DESCRIPTION AND CLASSIFICATION

BORINGDIAMETER  4/Q) -Inch

DESCRIPTION AND REMARKS

GRRY, WITHZoNes F QAveY,
SHEORED SITTIONE Witk WeT
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DRLLRIG CASE PALIFIC 2000

SURFACE ELEVATION ¢/

LOGGED BY

Mark Caruso

DEPTH TO GROUNDWATER  Afo7” G, BORING DIAMETER A/a -inch DATEDRILLED 7-35-05 :
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DRLLAIG CAE PACICIC 2000 SURFACEELEVATION 77, LOGGEDEY  Mark Caruso |
DEPTHTO GROUNDWATER  AJOT"EpJC, BORING DAMETER 43 -inch DATEDRILLED 7-Q%-95
' | |8wel |E Y |
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DRLLRG CPASE PRCISIC OO0 SURFACE ELEVATION LOGGED BY Mark Caruso
DEPTH TO GROUNDWATER  NOT A, BORING DAMETER  4/Q) -inch DATEDRILLED 7-}9 -9
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DRILLRIG CHSE PRCIT)C 3OO | SURFACE ELEVATION LOGGED BY Mark Caruso |
DEPTH TO GROUNDWATER NOT ENC. BORINGDIAMETER A3 -inch DATEDRILLED /- |}-Q5 :
DESCRIPTION AND CLASSIFICATION . Bcl s|E |BE- '
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bR RIG CRSE FRCKIC 3000

SURFACEELEVATION /)

LOGGED BY

Mark Caruso

DEPTH TO GROUNDWATER  AIGT €AC,

BORING DWMETER 4/ -inch

DESCRIPTION AND CLASSIFICATION = -

DESCRIPTION AND REMARKS
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DRLLRIG CRSE FRC/F/C 2000

SURFACEELEVATION  7(>7

LOGGED BY

Mark Caruso

DEPTH TO GROUNDWATER N7 €AIC,

BORINGDAMETER A/ -inch

DNEDRLED - - 05
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DRLLRIG (" ASC 3 o0

A

SURFACEELEVATON  — 7(p7 | LOGGEDBY  <jarie®aruso
DEPTH TO GROUNDWATER /) . BORING DAMETER 4 < -inch DATEDRILED 5 -20~-9 5~
DESCRIPTION AND CLASSIFICATION - ARERIRE o
_ DEPTH gE?& g | 2o Eg;" OTHER
S| € | O |8
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DRLRG  (ASE  Zepp SURFACEELEVATION ~ — 7/5") | LOGGEDBY  -MurieGwruse-
DEPTHTOGROUNDWATER ), G, BORNGDAMETER &2 -inch DATEDRLED ) ~ 20~ 5~
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DRLLRG CRSE PRCIEIC, 300 SURFACEELEVATON 7> LOGGED BY Mark Caruso | |
DEPTHTO GROUNDWATER  AJOT ENC. BORING DAMETER 4/ -inch DATEDRLED 7 -34~95 |
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DRLLRG CPRE PRCITIC. 2000

SURFACEELEVATION 749

LOGGED BY Mark Caruso

DEPTHTO GROUNDWATER  A|OT"ENC,

DESCRIPTION AND CLASSIFICATION -

BORING DIAMETER  4/Q -inch

DESCRIPTION AND REMARKS
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OPRK RUST BROLUA) , wiTH SHERRED
SNEZ AIC SLENSDEE (0CRLY
O DISCOVTINOITY SURSACES RO
RECT 20 <EET)

( LezB URTTING  THCREsE N
GREY, TFT AND SHEARED SKTSTONE
oM 40 veeT)

(Re) CLNTIONE THTERBSLS, &Y
W3 FEET)

(DiTEREEDED WITH CLRISTHE,
CEFr RUTT-EROUN, e 200k~
RUX 8Y 4% czeT)

~ o

CLBNSTONE , DARK ROST ~BROWN
SHEARED AND SUCIRISINT) Wi
SUTETONE TNTEREEDS,
(RIPRE), BT

RRIGELE)| SOT, WITH INFSREELC
CLVsTONE

T e — — — ! S S N S S St

CLBNSTONE , DARK RUST-BROUN,,
LOCBLLY SHEBRED BND SLICKEN ~
SO0, WITH SITZTTNE INTERAS

{FRipAE), ST

Nt s Ny T s e Now S M e e N

e e —r . —— Vs —— g i s “ands

(BLOWS/FT)

SAMPLER
"RESTSTANCE

.—40—.
..45_
/- -

~~~//' .
| T %7

A '
aGET | VP A

I |} 60 -
N Y |
C‘.“-’TT /- -

WATER
CONTENT (%)
DRY DENSITY
(PCF)

DATEDRLLED ) -4/~ 95

STOBRED
DRILLING

09:40
(0isR)
ToTAL -

oI OF BIRING = RR-2/y wasT i } _
I - EXPLORATORY BORING LOG
Consulting Engineers and Scientists PROJECT NO. DATE Bo:oNG EB- 10 5

353 00045
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At v

DRLLAIG CRSE PACITIC 2000 | SURFACE ELEVATION LOGGED BY Mark Caruso
DEPTH TO GROUNDWATER  NIST ENCa BORING DAMETER  A/Q) -inch DATEDRILLED 7~ /9-~0%
DESCRIPTION AND CLASSIFICATION - | |B82 s|E
: DEPTH | & |EEY | = | @
‘ EIERS| 6 | BD
DESCRIPTION AND REMARKS (o T2 | >
ak¥ Olg5
VFiels CLaN (CL), MOTTILED SHRRES | onesE A 1
OF BROWN, SOME CRAVEL (EINE AND I/ i 1 ORICLING
cJoeRsc) SIME ZPND (SINE TO N 10148
CORSEY, SOME ST, DRY ) b '
— — =
— — —— — ) " N \’w‘—'T:- | _ WCF
SILTSTONE,, HBHT GRBY -BRUIN OR | BT 5 e 15
OLIVE BRQJ)fJ SL|GHTLY UWERTRERED, ] SThELE
BLOCKY, SOME. ZRON STR/NED AND . ORELING IS
SLICKENSIDEL DISCONTINOITY I i ERY
SURSEAED ) WOK (TRIARLE) AD L 10
9T L RY s J
(Le22 TN TTHRING , TOME /b
SRMGETIRE. ﬂ.rrcmeﬁsf., B 10%esT) / F {-
oer | [T STPPLs
T b s ORI
R 1104
A SIBRED
N DRIZLINS
DT 212
" A - R e 20 p
SIU‘B"‘D'W MEDIUN; GRAY, SLIGHTLY | VERY s
WERTHERGE WEFK (FRifaE), ery | 9T -
SET L
( RUK SPETH BY 17 F26T) -
( TTERBEDORD WITH FINE SANDSTENE| . =l
. S e 'QCF’T 3 .
MEDINY, CREN, WK, (JRIPRLE) PN
ST RN 6 _J‘!%— :7-) I i
i i BRIZLING
(oA P2 ABNE BT 3% Teer) ,/ - - QD‘JP‘?’NCE
(ROCK STIL WeRK (FRIBBLE) AND 1/ 30 St
HET AT Qb FEET) U -
SHNCETING , MEDIUM GRAY, oiNe, | SOFT | T 1 i
e (BRIEES ), ST _ T - )
SUTETHE (reese PRAE) HARD i ]
. . EXPLORATORY BORING LOG
; : ; ; PROJECT NO. DATE
Consulting Engineers and Scientists NO (s) EB- ” B

353 00046
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DRLLRIG CASE PRCIEIC 2000

SURFACE ELEVATION

LOGGED BY

Mark Caruso

DEPTH TO GROUNDWATER  AIGT ENC.

* DESCRIPTION AND CLASSIFICATION -

BORINGDIAMETER 4}

DESCRIPTION AND REMARKS

SITSTONE , MEDIIN; GRN METH~
SITSTE.5) HPRD, MODERTELY STRONG
WITH POCKETS OF SHERRED UBYSTNE
AND SICTSTINE, SINME SHERRED
SOREHCES BNL TRON STRINING
(SHERRING PND TROH SRINING
INCREESING WITH DEPTH RY 33 §es))
(eemm exznRen pD CLhYeY POCKETS,
MORE COMFETENT B 26 TE£T)

U e, e GRS e NS e = wn —w ve— S ——tw]

CLEYET-WE, MeniUn) eRBY STRINCD
DPRK RUST BROWA! , WITH INTERBELDED
SILTSTONE,, SHERRED , DI CKENSIDED,
VerY Wehk, VerY sosT

(MORE SHERRED PR LICKENSIDSED
FRoyy PRUT HL §EET)

(MORE COMPETERT, LESS CLRYRY Zipk:
RO (AT H3 0R 42 52T

(INTERREE O DI ST0ime iR oL
Y kT 2D ’m\u«. }&‘:ﬁ RN
RECTT Z\/\Dj T4 "7 / "'\. f

(VERY SHEHED PND SLICENS ey
TROM PR 45 C8ST m SveTeronE

SpTSTINE, DRRK GRAY WITH DARK RUST
BROLON STAINING ; SNE SLICKENSIDED
DISCONTINGD ITY SURERCES , WERK
CFRIBRLEY, TRT
(SN SHEBRED ((AYRY PockETS 6Y
o €esT)

— — — - TS g A ——— — — —————  g— =

CLONSTONE | MEDISM GRAN STR#ED
OarK R()f”” BROUWN, SHeRRED AND
SLICKENSIDED , UERY SOFT, VeRY weak

—*-\_-\.wﬁ‘,v“_—s_\_—-_—-—*lJ - -

VERY | )
SOFT

g

WATER
CONTENT ()
DRY DENSITY

(BLOWS/FT)

SAMPLER
"RESTRTARCE,

DATEDRUED “/~/9-G5

(PCF)

TESTS

DRICLING
ENDED
35

(0:56)

BoTON) oc BORING = 518 Feu

HARZA

Consulting Engineers and Scientists

EXPLORATORY BORING LOG

PROJECT NO.

DATE

N0<5) EB-/|A

35300047



DRLLRIG CP=E PAQFHIC 200D SURFACE ELEVATION LOGGED BY Mark Caruso
DEPTH TO GROUNDWATER  N\ST™ EAIC, BORINGDAMETER A3 -inch DATEDRILLED 7-/G - 95
, . : Bunl | &
DESCRIPTION AND CLASSIFICATION oerrn | & B2 o8 | B
el Wz | 2
SOIL [CFEET) - Eggg g |8
DESCRIPTION AND REMARKS TYPE @ m"’é g &
SITSTUNE ) LIGHT GREY-BROWN OR | SFT i . STRRTED ;
OLIYS~ ERUN,) SLIGHTLY WesTHeReD — ORILUNG | |
BLOCKY, TME TRON STRINNG BrD L 0110
SLICKENSIDES OV DISCONTINUITY ] . N
SURTHCES [ . CUAR OF |
(IORE COMPETENT BRD (€65 TR I | HOLE 1S |
FEINKG AND SLICKENSIDES BY [ STReLE
? €EET) T
SENDETINE , LIGHT GRBY ArD M) ST | Y b A ;:
VIS TO MEDIVIN , SLGHTLY WERTHERED 10 - :
WERK (FRIABLEY SUFT Moo ;
SITSTONE, LIGHTTOmenun erey, | VeRY [Ny [ ] ‘
SLIGKTLY WERTHERED, VERY IFT | ST |\
(FRIBELE) ) VERIC ) SOE DISCONTIN = i i
ITIES RISksY IRON STRINNG AND - 15
SLRGziDED i .
(FhEan IAS CONPETNT 8Y IS Geep) | 0eT T
( PPREPRD SILICENUS WITH NOMERNS i §
SLICKENSIDED SURFBCES BY [766eT) ]
(zoNES o MEDIVN) GREN LAY wiTH B
TROW STRIMNG y SREBRED, (WITH i ’
SLICKSSIDES BY M TeeTr) k- HL)'RTD MTQ_IM@
(L6 SHEPRED LAY AND SLICKEN - ,’ C ] DOWNE.OFE
SIDED SURTACES BY 3l va=T) /0 I
e e T Nery | /BT STOPFED
CLAYSTING, BLoe -GREan ~GReY, | SeRY | 1 L ™ DRI
SHERREE BMD SLICKENSIDZD ] L J q:5)
SILTSTONE , SILICEDS IETH ~SLrsTine| HARD - Rggg
HORLTO VERY HPRD ) WITH GRe:/ ) - iy - - TOOM
SHERfED LAVSTONE Seel /%0 STRRTED
_ S Rfeoers _—— DRISING
SRMOSTINE ) MeDiym BLUE-CRAY, SOFT - _ 10:02
TREE, FINE TO MEDIM, WEPK., IRT T . ]
SILTSTONE  ( NexT PRGE) OFT i i
N o EXPLORATORY BORING LOG
) , . . PROJECT NO. DATE
Consulting Engineers and Scientists 50::6"5( ) EB- /24

353 00048



prRLLRIG CAREE PRCIFIC 2000

SURFACE ELEVATION LOGGEDBY  Mark Caruso
DEPTH TO GROUNDWATER  AIO7”ENC, BORING DAMETER 4/ -inch DATEDRUED ) -/9)-G5
| gunl R
~ DESCRIPTION AND CLASSIFICATION - o | |EBL| o5 | . S5 OTHER
E(ERg| £5 | B 5@
(=] - ~ .
DESCRIPTION AND REMARKS aveent I £ %‘;"é “2 2 ‘%‘6 TESTS
SUTSTONE , MEDIN) CRBY, WiTH L '
SANDSTONE INTERBELS ) WERK L -;
SRIPBLE), SOST | L
CLAYSTONE., GREEN - BRAY HAIL DARK - -
R’f_’;’?’ WA}J aﬁvey) SHEQRQD) - 40 -
SLICKENSIDED ; VERY WSHIK, UERY L
C DARK, ROST BRI y ORE SEVEReELY -
SHEBRED AND SLICKENSIDED BY - N
HOSEET) ~ 45
C Some MORE COMPETENT 8LLLKS T
BY 46 TezT) -
(VERY SHEPRe)) AND SLICKENSIDED [
AT 4B e C
(MORE COMPETENT , L6555 (Lavey - 507 DRICLING
AND SHEERED Rock, WITH SONE T SLIGHTZY |
SPNOSTONE INTERBEDS AT ) F6T) T HRROER N |
(VERY SHERRED AND SLICKENSIDED L] PUOSTNE. |-
freaseery | __L0 - |
SHNDSTINE ) GREEN - GRAY, SINETD L Dei{zte/g)e
COPRESE,) WEPR (FRIABLE), ST ] 10136
T T T 1 L (1:15)
B0TION) OF BORING = B ST | 60 ToTHL
= % —
o . EXPLORATORY BORING LOG
Consulting Engineers and Scientists PROJECT NO. DATE Bo:gs(q) EB-| 5 f

353 00049



orwre CASE PACIFIC 2000

SURFACEELEVATION 77/

LOGGED BY

Mark Caruso

DEPTH TO GROUNDWATER  A(T7~ ENC.,

- DESCRIPTION AND CLASSIFICATION = -

DESCRIPTION AND REMARKS

SILTSTONE, LGHT BROUN, SOME.
GAND, NOOERATELY 8LOCKY, SLIGHTLY I
To MOOERBTELY W ERTHERED , WERR X -
(SRIBRLE), SOFT, SONE IR A i
STBINING PND SLJCRENSIDES N [ 5

DISCONTINOITY SOREECES ! i

( MoRE CONFETENTT AND NOTIRON ]
STRINING 8Y ABOUT S FeeT) "
(BLCKY 8Y & FEET BUT G172t WERK,
ERIFR(LC) BND DT
(20=S OF VERY aOFT, CLAVEY, - -
sTaToE PND CLAN STONSE AT - -
q &) S
( BECOMiNG GRAY ANDYResH BY - 15
) 6T C T

(MINGR DFRK. RUST- 8RN CLYSTNG ]
AT o s&T" L 59 -
{WETTLEE GREN BND BROWN , (55 A .
BLOCKY AND COMPETENT BY 13 62T) ]

( MORE COMRETENT AMD BL0CKY BY C
30 &) C
(INTSRBEDDED WITH DARK RIST /
BROWN CLAYSTONE SRON) RROUT P ]
T0 a4 TECT) J

\.s—\,‘-wvy_vw\_/~v~_¢\,v/ o -

SPNDGTONE ) 2I6HT BLIE GRaY y
FINE TO MEDWM GRAMEA , /7 ®7
RIGRITY, SOFT J

i i i L L S NI R W (W NN o -1

SILTSTONE ) UGHT BUe GRBY,
RESH, { FRIBBLE), SoeT - L]

(TRECE QLAYEY POCKETS AT K 7er) ]

(chNpy B 2 eeer)

BORING DUMETER 4/ -inch

—

SAMPLER
"REETa (G
(BLOWS/FT)

WATER
CONTENT (%)

DATEDRILLED 7-3/-95

(PCF)
(%Ng%ONFéNﬂ

DRY DENSITY

STBRTED
ORILLING

0B 45

COURR O

OTHER ||

TESTS

HXE IS

- . EXPLORATORY BORING LOG

HARZA

Consulting Engineers and Scientists PROJECT NO.

DATE

BORING

NO

EB-Np |

353 00050



DRLLRG CAGE ARCIYIC 3OO0 . | SURFACEELEVATON 77/ LOGGED BY Mark Caruso

DEPTHTO GROUNDWATER  NJO7 €NC, | BORING DIAMETER 4Q inch DATEDRLLED 7)-gJ- 95 .

DESCRIPTION AND CLASSIFICATION

OTHER

TR

teh

WATER
(PCF)
UNCONFI|

CONTENT (%)

TESTS

SAMPLER
"RESTSIANCE

(BLOWS/FT)

DRY DENSITY

DESCRIPTION AND REMARKS

SILTSTONE , 2IGHT BLUE - GRBY, WEPK. | SORT |

(SRIPBLE), SOET ]
(wrmy ACKETS OF /
SHEHRbd CLANSTINE BY 36 6ecT) /

cm\lame DARK ROST BROWN AND| OFT - 40 -
GREY, WiTH 51&7?‘0\)6 INTERBEDS i iy
(OORCLY SHEPRED FND 5ucxe/ugzoa5 T

( NORE SITSTONE. INTERBEDS TR <

co
s

o - -

e ey et g T o S “— S — =

SILTETONE , MeDM GRAY AND DARK - 1
RH" BRW ) SU’)L‘: C‘-WS’D\E i .
INTERBEDS, (FRIPELEY, /[
ST T 1~

) — S P g “oan
— —— S S S

CLAYSTONE, 0PRK. RUST BROWN), T %
SNE STSTNE INTERB)5 ) A J
MANY SHERRED AND GLICKENSIS) : L -
GURRECED, &RIBBLE) OFT S

( BeLOmNG MATTLED GRY, WITH SME ~ 85 -
SITSTONE INTERREDS AT 53 FecT) T

( MORE CONPETENT SILTSTINE. C

BUXKS B 55 Feer) A ] STORRED
- - | DRILING
( SOME INTERBEDDED LIGHT BLLE / L e - 0: 2y

aRe SpNIBTONG BT 57 FEeT) s L (o41)

—— — n— — —— ——— N — N Cvppgyr” S “S———
T N e, S g Sy S o vt gy " B - m

BOTION OF BORING = 5% - /. FE€T F ]

. EXPLORATORY BORING LOG

HARZA

Consulting Engineers and Scientists PROJECT NO. DATE BORING
g =ng no  EB- AR

353 00051



Feomyd

v ioeid

DRLLRG O

ZE PACIFIC 300D

SURFACE ELEVATION

LOGGED BY

Mark Caruso

DEPTH TO GROUNDWATER

BORING DUMETER 4/

g

DATEDRILLED ~7-/9-0%

. : Sunl | E
DESCRIPTION AND CLASSIFICATION bePTH | & E%E 53 B % OTHER
=
err| E 58] 55 | BE 50
DESCRIPTION AND REMARKS w288 "8z 25 TesTs
: akY| ©O|g
ViLl s ey (o), mOTEes syprre, | ST | /L i STBRTc;}D
OF LIGHT 8RN, SILTY, SONE ZBND - it
(SNE T coef‘aé) ,Ce GRANEL ' -
(SINE D CopRae), Lk )t i
SITSTONE, HAKTERCHE], Tk | SORT - 57
Cople (FINE), BLLCKY, oany TRIFELE, i i
J)'—'F/’\ _D,.,J/—\\rar //') T—/}aék&- I |
(GHIrE 7 BgL i 70 J0 Fee -]
= 10 -
(MLl GRRY, Fhek, BLFT - -
TRiEE = 1’:r-, #ﬁu/ /5 --—_;) - -
(BECONMING SHALEY DILTSTONE LTH [ s -
SL!Ckeﬁz)s CEL L FERLCTILLY RIENTED _
S SROM 4 vEET) ]
( MED T DA GRFRY, LA
: Pl
SBNLZTONE | LIGHT BLUG - GRAY, /fv‘: < ~ 25 —
TG Ep! )/7",'\‘1:{.4. 50&:‘,'\’;} ,f' L o -
Uj‘:‘—;l’\ - -
(BELINT TiER GRIINEL i 52Ty ]
BY ) eeT) -
— — —— — — emad i e St et e ] e — — 30 -1~
SILTSTONE , MEDIUM GRAY, with | 3FT - -
200Es OF SHEPRED ) IRON STRINED ) i i -
-PND SLICKENSIDED cmy Jery . -
(BSCOMING DPRK RUST BROW BY 33) | BFT ]
— EXPLORATORY BORING LOG
BEVBTROK BUILOING 5] - SLOPE STRRILIZETION
Consulting Engineers and Scientists PROJECT NO. DATE BORING
- o 55| e (9)EB-1A

353 00052



DRLLRIG CASE PACIEIC A0

SURFACE ELEVATION

LOGGED

BY  Mark Caruso

DEPTH TO GROUNDWATER

DESCRIPTION AND CLASSIFICATION

BORING DIAMETER  4/g -inch

DESCRIPTION AND REMARKS -

SHERRED, ABUNDRNT SLICKENSIDES

(BECOMING LEBS CLANEY AND MORE
COMPETENT FROM 36 To A eeT)

( NO SHERRED OLBY AT 4R SecT)

QverN SHerReD AND DECOMFDSED
AT 42 TEET)

(WITH GRY FNG RUST BRovun SHERRED
CLENSTONE BT 46 Sa2T)

(BECOMING BRAVER BE/0W 46 6T

CLOYSTONE , GRBY AND DARK, ROST
BROUIN ) GHEERED, UERY ST
(BECONAIG MOPE GRAY AND (£S5

SHERRED BELLW 49 TeeT)

SILTSTONE , MEDIUR GRAY,
LOCRILY THERRED, SOME DISCIN-
TINOITY SORFCES stICKeNsSIDED
uierR (SRIBRLE)

(MORE COMPETENT AND ¢
SLICRENDIES BELW BY FEET)
CRFRIDRS MORE 12108t xs AND
ORE DHERRED WITE SLICKENS:ES
BE ) 50 §62T)

s e Tt . St S St . En o— o S—

Borion OF BoRING = 5B YeeT

VERY

T

WATER .
CONTENT (%2
(PCF)
UNCONF

MP)

SAMPLER
"RESTOTANGE.
ca

ST

(BLOWS/FT)
DRY DENSITY

7

N
S
T

i

DATEDRUED 7-/Q ~Q5

SILTSTONE,, ORRK RUST. BRUN, Czvey,| VERY |

STORPED
DRI ING

OTHER

TESTS

0B85
(0i44)

TOTAL.

HARZA

Consulting Engineers and Scientists

. EXPLORATORY BORING LOG

PROJECT NO.

DATE

JULY 199

BORING
NO (2)

EB-5A

353 00053



DRLLRG (POe FRCISIC 3000

| SURFACEELEVATION 773

LOGGED BY

Mark Caruso

DEPTH TO GROUNDWATER  NOT™ €AIC.

BORINGDAMETER 43, -inch

DATEDRILED /-3/~- Q5

’ ~ AlZ
DESCRIPTION AND CLASSIFICATION - oePTH| & %’g 5§ §~ %HEE OTHER
_ ol ¥z | &% %“%
Faxl G| @o =
DESCRIPTION AND REMARKS IsT[oe (FEED g gad 22|, S| TESTS
axv| O©|& 58
SILTSTNE, DARK. ROST~BROWN), e L
QANEY, LoChuLy SHerRED, some | SOT | 7l ] DRILNG
SLICKENSIDED SORSS J L i o0R: 13
ot W Namt S s vttt v g wm Nt ot vy e A g J .
CLANSTONE, DBRK R)ST BROUN, Witk | SOFT [ o %ﬂ%-
R SITSTONE INTERBELS ) (LR, B 08118
LDCRLLY SHEPRED AND SLICKEHSIOEL, [ ] '
(FR!Q&E) ST { 4 R -
J b
Tt e N s Nar st Nt Nt N N, S o N e S S o] m’waG
SICTSTONE, MEDIVM GRAY,, WITH ZNTER-| OORT - 45 BECIMNG 1
Bere 07 DPRK RIST-BRu ool | b rorial B
LRI SHEBRED, SUVE DISCOTTINTY - q- AT 45
SURFACES DISRBY SLICKENSIES - -
(MoRE COMPETENT, TRRCE CLANGTONE .
BY 42/ 7E€T) |
CmeDim GREY , CMPETENT BY 4p) L -
(SRIPBCE), SIRT) N STPPED
(FNTERBEDLED WTTH DARK RUST - - DRIl NG
BRIV (LAYSTOME TRON ABOLT 5D /88 08724
70 &4 seeT) N (0'2a)
— — — — N’ S e’ e’ e e S ~—t e R . TQTBL
SHNDSTONE, L1GHT BLVE- &RnYy | OST | (L ]

TINE EREH, (TRIDBLE), ] (0 i

ST ) ] ~ 60 -
SILTITONG | LUGHT BLUG GREY, )

WITH INTEREENPED SANOSTONE L

LECRCLY CROBHED D (ZBYEY /]
\.\_v\u\—\-—\rw\/\-’\—\- _%_
8oTion) &8 BORING = ) ceer L

A i} - EXPLORATORY BORING LOG
HARZA
Consulting Engineers and Scientists PROJECT NO. DATE BORING EB- , 6/3)
NO

353 00054



<

DRILL RIG

_CASE 2002

SURFACE ELEVATION

— 775

LOGGEDBY  —aigEiCearuee—|

DEPTH TO GROUNDWATER

7. .

DESCRIPTION AND CLASSIFICATI

ON

BORING DAMETER & 2.

DESCRIPTION AND REMARKS

FUL: ey (eL), mpoms roun,
Silty, Some sanp (-0 aml grand

ST FFE

qu' é} ampP

T TSl

CLAY (ev), maks rowh, 2275y,

Zrace 52./[-(-;) and , [""'é/
Occasiomnd rooélets, Aanp

ST FE

CLAY (L) naottled loght bro,
Sitty Some Samel (€~ ), Oeces ions
4"&5, mﬂ

SriC

3eTSIONE, bt brown g+,
Seme Sanp($-pr), vy SFT;
WERK, Suerny wearHEReD,
bAmpP “ofT |
(BEtomnss, BLocky,2 | GRAY vERY
T BEPoNE)

vEey S 4
SoFT

SoFT

cL L 4

SHALS, rust-Rep, VERY SoFT
PEEPLY WERTHERED, WERK, Hicyy
ILIATED, ALASTIC, VERY THM
REPDvIIE Stick SURFACES

/ 7

CLAYEY SurFnces, PAMP
(BEcommt BLocky, SOFT, MEAK)

GRay
(cross-mempne u;rﬂ,\swrsmu%
( 1Hird SEAM OF ShwosTPRE)

SOoFT™

SILTSTONE, BLUE - GRAY, SorT,
WEAK  ocensionat COATED
SWQFMe;, oecASionAL VERY
CLRYEY AwD SNALEY PERY SIFT
SEAm‘/ OCERS1aMAL SLILK SURFACE]

S¢FT

g

SAMPLER
"RESTSTANGE.

(BLOWS/FT)

HWATER
CONTENT (%)

DATE DRILLED

DRY DENSITY

T

(PCF)
Tl

ST

STARTED
DRI &

o900

SWLE N%gl :
erneor |
KJo ovummf.-

-20- 1|

TESTS

HARZA

Consulting Engineers and Scientists

EXPLORATORY BORING LOG

PROJECT NO.

DATE

‘BORING
NO

EB-/74

353 00055



Nbme,

[P

N
y

DRILL RIG [ ALE Roee SURFACEELEVATION o 773 | LOGGEDBY wecifitECWIuoe-
DEFTHTOGROUNDWATER  A), T, BORINGDWWMETER &2 -inch DATEDRILLED p-20 45~
: \ - NelB8e| 1B
DESCRIPTION AND CLASSIFICATION DEPTH § &%5 ﬁ; §£ OTHER
SOIL (CFEET) % Egg E"u" Eg TESTS
DE ON R CO oz >
SCRIPTION AND REMARKS ST [ rvpE 'é."&'é § %
S7LTSWNGE (LonY, SoFT
B} — 40 -
o i ] SCOWER
(Beeomnic- Brocky, = 2", mivee o ScoubR
CLAY COATTD SURPACES, WEAI- ]
D MOIDERNATEL SWM&; GMYI' i 7
DAmP TO Dﬂé ~ 45 —
i ) ComPLETED
s 4 DRIIA b4
. 50 — o940
Bol=ST TR T
l. No Z o SEEPALC :
Ene. Dy b DBHANIE [ . -
—~ 60 —
| s
5 4 " ¢
N - . EXPLORATORY BORING LOG
Consulting Engineers and Scientists PROJECT NO. . DATE BORING
-1 no EB-/74

353 00056



et

DRILL RIG CASE 300D SURFACEELEVATION ~ ~=—77)2 | LOGGEDBY .furkC¥usp
DEPTHTOGROUNDWATER A ), £ BORNGDAMETER 4’7 dnch | DATEDRUED /- Z0-45
DESCRIPTION AND CLASSIFICATION - - o882 SIE B3:
— oePTH | BSEY| B | 2o g omem
SOIL |(FEET) g EE% g2 | 8¢ 5 TESTS
{7} = Qb
DESCRIPTION AND REMARKS IST| vpe “lge 8|k =5
S LTETONE (eon
(clay sEAm, @Ran)3o=37) [
lwow ]
Locky, MoD ERATELY STRONE N
(rim sHaE Seam, ve mw) SOPT S
- 45 p—
(Weak, 0/Y) S
BRowN :
(AP, swaLsy sEmm, COnPLETED
CoRTED SU&P'MES,"Veky SoFT - . DRUWINE
| AVD WEAK, WieHly FouiATgD) _ 50 — oguys”
Ao8~SDFEET ]
/, WATER OR. SEEPAGE -
Mo €ne. purmie [ %
BPrRicuipe, ]
N -
e % —-—
_ . EXPLORATORY BORING LOG
HARZA
Consulting Engineers and Scientists PROJECT NO. DATE BORING
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A3GEDO, Inc. (A3GEO), 2011, Geotechnical Investigation Report, Meteorological Tower near Building 27,
Lawrence Berkeley National Laboratory, Berkeley, California,” report dated July 28, 2011.

Log of Boring B-1

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations
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A3GEQO, Inc.

BORING NUMBER B-1

1331 7th Street, Suite E PAGE 1 OF 1
Berkeley, CA 94710
CLIENT Lawrence Berkeley National Laboratory (LBNL), Berkeley, CA PROJECT NAME Meteorological Tower
PROJECT NUMBER _1100-8A PROJECT LOCATION _Near Building 27
DATE STARTED _06/22/11 COMPLETED _06/22/11 GROUND ELEVATION _893 ft HOLE SIZE 3.5"
DRILLING CONTRACTOR _Northstar Drilling, Inc. GROUND WATER LEVELS:
DRILLING METHOD _ Solid Stem Auger (Minute Man) AT TIME OF DRILLING _---
LOGGED BY _DKM CHECKED BY _WM AT END OF DRILLING _---
NOTES No groundwater encountered AFTER DRILLING ---
L : o )
o =) —~|Z £ w X °
S S [B_omld (= |EE| >
T = F w =ED || Elxx=s
E_|To @ |[h2zd|-<|E%|2z|SwWl| OTHERLAB
=% w »no =Z|0
E S MATERIAL DESCRIPTION £= (2235 % 2|58 2 E O3 &| TESTS/NOTES
a
O 2Z |2 ©2(8 |z [28] &
%) o a O|
0
>~ x4 LEAN CLAY, (CL) Dark brown, firm, with silt and sand, moderately
- =8, plastic, some organics, trace gravel, moist. - TOPSOIL
B NN
| ] MORAGA FORMATION - Reddish brown, low hardness, friable to
weak, deeply weathered, crushed to intensely fractured, some MC 29 Consistent arillin
B b clay, very sandy, 1/4" - 3/4" angular volcanic fragments, dry to 9
5 moist - BEDROCK
i i slightly more clay MC 23
10
i ] Reddish brown, moderately hard, moderately strong, moderately MC 16/5"
- - weathered, intensely fractured, little clay
15
i ] Reddish brown and gray, moderately hard, moderately strong,
- — moderate to little weathering, intensely to closely fractured, sample SPT 27
20 completely disturbed, with increased clay and silt
B i slower drilling
25
[ X[ sPT| 255

Bottom of borehole at 28.0 feet.




UNIFIED SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SYM | TYPICAL NAMES

COARSE GRAVELS: CLEAN GW | Well graded gravels and gravel-sand mixtures, little or no fines
% GRAVELS
GRAINED GP Poorly graded gravels and gravel-sand mixtures, little or no fines

SOILS:
more than 50% GRAVELS | GM | silty gravels and gravel-sand-silt mixtures
WITH

retained Oln FINES GC | Clayey gravels and gravel-sand-clay mixtures
No. 200 sieve

SANDS: CLEAN SW | Well graded sands and gravelly sand, little or no fines
: SANDS
O,
e than 50% SP | Poorly graded sands and gravelly sand, little or no fines

SANDS SM | Silty sands, sand-silt mixtures
WITH
FINES SC Clayey sands, sand-silt mixtures

FINE-GRAINED " Al CLA ML Inorganic silts, very fine sands, rock flour, silty or clayey fine sands
SOILS: e cL Inorganic clays of low to medium plasticity, gravelly clays,

50% or more passes sandy clays, silty clays, lean clays
o
No. 200 sieve OL Organic silts and organic silty clays of low plasticity

MH Inorganic silts, micaceous or diatomaceous fine sands or silts, elastic clays

CH Inorganic clays of high plasticity, fat clays

OH | Organic clays of medium to high plasticity

PT Peat, muck and other highly organic soils

BOUNDARY CLASSIFICATION AND GRAIN SIZES

— D

COBBLES | BOULDERS

FINE e MED M | COARSE
U.S. STANDARD -
SIEVE SIZES No. 200 No. 40 No. 10 No. 4 3/4

KEY TO LOGS

SAMPLE
Type | DESCRIPTION

Modified California Sampler (3" O.D.):
blowcount is equivalent SPT N value
(converted by multiplying field blowcounts by 0.63)

Standard Penetration Test (2” O.D.)

Thin-walled tube using Pitcher Barrel

Shelby Tube, pushed or used
Osterberg Sampler

Disturbed Sample

*NOTE: RECORDED BLOW COUNTS HAVE NOT BEEN ADJUSTED FOR HAMMER ENERGY

KEY TO EXPLORATORY BORING LOGS




SPLITTING PROPERTY THICKNESS STRATIFICATION
Massive Greater than 4.0 feet Very Thick-Bedded
Blocky 2.0 to 4.0 feet Thick-Bedded
Slabby 0.2 t0 2.0 feet Thin-Bedded
Flaggy 0.05 10 0.2 feet Very Thin-Bedded
Shaly or Platy 0.01 to 0.05 feet Laminated
Papery Less than 0.01 feet Thinly Laminated
INTENSITY SIZE OF PIECES IN FEET
Very Little Fractured Greater than 4.0 feet
Occasionally Fractured 1.0 t0 4.0 feet
Moderately Fractured 0.51t0 1.0 feet
Closely Fractured 0.1 to 0.5 feet
Intensely Fractured 0.05t0 0.1 feet
Crushed Less than 0.05 feet
Soft Reserved for plastic material alone
Low Hardness Can be gouged deeply or carved easily by a knife blade
Can be readily scratched by a knife blade; scratch leaves a heavy trace of
Moderately Hard dust and is readily visible after the powder has been blown away
Can be scratched by a knife blade with difficulty; scratch produces little
Hard ) . s
powder and is often faintly visible
Very Hard Cannot be scratched by a knife blade; leaves a metallic streak

Plastic Very low strength
Friable Crumbles easily by rubbing with fingers
Weak An unfractured specimen of such material will crumble under light hammer blows

Moderately Strong | Specimen will withstand a few heavy hammer blows before breaking

Specimen will withstand a few heavy ringing hammer blows and will yield with

Strong difficulty only dust and small flying fragments

Specimen will resist heavy ringing hammer blows and will yield with difficulty only

Very Strong dust and small flying fragments

— the physical and chemical disintegration and decomposition of rocks and minerals by natural processes
such as oxidation, reduction, hydration, solution, carbonation, and freezing and thawing

D Moderate to complete mineral decomposition; extensive disintegration; deep and thorough discoloration; many
eep fractures, all extensively coated or filled with oxides, carbonates and/or clay or silt.

Slight change or partial decomposition of minerals; little disintegration; cementation little to unaffected. Moderate to

Moderate occasionally intense discoloration. Moderately coated fractures.
Littl No megascopic decomposition of minerals; little or no effect on normal cementation. Slight and intermittent, or localized
itle discoloration. Few stains on fracture surfaces.

Fresh Unaffected by weathering agents. No discoloration or disintegration. Fractures usually less humerous than joints.




A3GEQO, Inc. and Lettis Consultants, International, Inc. (ASGEO/LCI), 2011, “Bevatron Observations,
Lawrence Berkeley National Laboratory”, consulting report dated September 30, 2011.

Review of Environmental Boreholes SB51-11-9 to 16
Review of Environmental Push Cores WT-1 to WT-12
Sewer Trench Observations
Review of Bevatron (Building 51) Excavations

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations



LCI

Date: September 30, 2011 A3GEO Project #: 1100-2D
Project: Bevatron Observations
LBNL, Berkeley, CA
To: Joe Harkins, Project Director
From: Dona Mann, G.E. (A3GEO), John Baldwin, C.E.G. (LCI)
R.E.: Summary of Observations during Bevatron Demolition

This memorandum documents our field observations made during the demolition of the Bevatron between
April and September 2011. Observations were made by Dona Mann, G.E. of ASGEO, Inc. (A3GEO) and John
Baldwin, C.E.G. of Lettis Consultants International, Inc. (LCI). Preston Jordan, LBNL geologist, was
intermittently on site with Ms. Mann and/or Mr. Baldwin. The data collected from the excavations and
environmental explorations conducted in 2011 should be compiled and interpreted for an overall geologic and
geotechnical analysis of the Bevatron site; however, this was beyond the limits of this memorandum which
transmits field observations only.

Review of Environmental Boreholes SB51-11-9 to 11

Review of retrieved core samples occurred on April 29, 2011 after the drilling and installation of temporary
groundwater sampling points by LBNL environmental staff. Samples were placed on plastic sheeting with
relative depths noted at the base of each sample run. Boreholes SB51-11-09, 10 and 11 had been drilled
prior to review of the core; thus significant drying had occurred from sun exposure and a moderate breeze.
The sampling method (percussion hammer and direct push) and disturbed condition of the core generally
allowed for only textural and color observations. No information on hammer resistance or elapsed time
between samples was available. Inferences regarding rock mass properties are based on the size and
condition of bedrock chips and blocks comprising the core samples. Colors were estimated, where time
permitted using a Munsell color chart. The groundwater sampling points were being installed as part of the
Environmental Health and Safety department’s demolition of the Bevatron; information regarding the
construction of the installed facilities is available through LBNL.

The following are field notes of the core review by John Baldwin. The information provided below should not
be used for geotechnical planning purposes. Depths should be considered approximate and within +/- 6
inches, with possible larger uncertainties where sample(s) appeared missing. The elevations of SB51-11-9
and SB51-11-10 are roughly 710 ft (floor of Bevatron), whereas SB51-11-11 is about 725 ft. The
approximate borehole locations are provided on the attached Site Plan, Figure 1.

Borehole SB51-11-09

0-1 ft: light yellow brown (7.5 YR 5/4) silty clay with angular gravel; hard siltstone and sandstone clasts
between 1" to 2" diameter (FILL).

1-2 ft: tannish gray (10YR 6/1) to grayish light brown, moderately weathered very fine-grained siltstone
(Orinda Formation).

2-7 ft: light gray sandy siltstone with fine fractures; blocky to very blocky with an estimated moderate
GSI; thin weak zone at 6 ft where it becomes pulverized (Orinda Formation).

7-8.5 ft: dark gray (7.5 YR 4/1) clayey siltstone with abundant random polished fracture faces and

highly disintegrated to blocky/disturbed/seamy weak to moderately weak rock; very fine fractures; open to
tight; chips break easily along partings (Orinda Formation).
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8.5-9.5: (possibly missing core within this interval); gray sandy siltstone with zones of hard to weak
calcium carbonate development (calcite crystals); becomes hard and blocky suggesting moderate to
moderately high GSI; increase in sand content (20-30%); dry (Orinda Formation).

9.5 to 13 ft: dark gray siltstone; pulverized and disintegrated to blocky/disturbed/seamy with very fine
fractures; clay lined and polished; interpreted as very weak with low to moderately low GSI; fractures open
to tight; minor zones of calcite to calcium carbonate precipitation; dry (Orinda Formation).

13-15 ft: light gray to grayish brown siltstone; hard and competent; large < 2” diameter clasts suggest very
blocky to blocky behavior; minor clay-lined seams; dry as above (Orinda Formation).

15-16 ft: clayey siltstone that is brecciated with small angular blocks of siltstone in clayey matrix; resembles
a blocky/disturbed/seamy structure suggesting lower GSI values; possible moist zone based on
appearance of core material (Orinda Formation).

16-18 ft: light gray, silty very fine-grained sandstone with abundant 1” diameter thin (2-5 mm) rock chips (as a
result of sampling method); approximately 50% silty sandstone to very fine-grained sandy siltstone; assumed
to be blocky to very blocky structure with moderate GSI(Orinda Formation).

18-19 ft: dark gray siltstone; transitions to siltstone with less sand; finer bedrock chips than above with
occasional “brecciation” but no polished surfaces; medium competent siltstone and assumed moderate to
low GSI (Orinda Formation).

19-21.8 ft: (possible moist zone based on appearance of core material); gray brecciated siltstone within
clayey matrix; few slickensides or polished surfaces; possible coarse-grained clayey sand at 20.5 ft (or fill
from above dropping in?); weak rock with low to moderately low GSI (Orinda Formation).

21.8 to 25 ft: dark gray siltstone with abundant tight fractures; assumed moderate to moderately low GSI with
very blocky to blocky structure; fine fractures that are tight and some clay-lined; crumbles with moderate
pressure; dry (Orinda Formation).

Water apparently encountered in borehole based on conversations with drillers during logging of SB-51-
11-11. This is consistent with inferred moist zones. Free flowing water noted emanating from the
uppermost soil nail (3rd from corner on east wall) in the adjacent retaining wall.

Borehole SB51-11-10

0-7.5 ft: reddish brown clayey gravel to silty clay with fine angular gravel; wood fragments and plastic to
7.5 ft (FILL).

7.5-9.5 ft: brownish gray moderately weathered siltstone with strong reddish brown to purplish staining along
pedogenic fractures (Orinda Formation).

9.5-11 ft: gray to light gray, brecciated siltstone with random slickensides and polished fracture surfaces; infer
a low to moderately low GSI with very blocky to blocky/disturbed/seamy structure (Orinda Formation).

11-12.5 ft: gray (7.5 YR 6/1 to 5/1) silty, very fine-grained sandstone; assumed moderate GSI based on
retrieved core and breakage; assumed to be blocky to massive and hard (Orinda Formation).

12.5-16 ft; light gray (7.5 YR 6/1) zone of highly fractured pulverized to crushed siltstone with manganese
oxide staining and possible calcium carbonate precipitation (calcite); very tight clay lined fractures (Orinda
Formation).

16-17 ft: gray siltstone; few to no fractures or breccia; competent rock with an inferred moderate GSI
with possible very blocky to blocky structure (Orinda Formation).

17-19 ft: light to dark gray siltstone; highly fractured and pulverized/crushed with clayey matrix; zone of

calcium carbonate or calcite crystallization at 18.5 ft; brecciated with clay-lined fractures and polished
surfaces; inferred low to moderately low GSI and blocky/disturbed/seamy structure (Orinda Formation).
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19-20 ft: gray siltstone; very fine-grained with thin bedrock chips with no brecciation or polished
surfaces; inferred moderate GSI and very blocky structure (Orinda Formation).

Drillers reported occasional moist zones within this borehole, but at time of logging no features
suggestive of moisture content.

Borehole SB51-11-11

0-12.6 ft: Brown to dark brown with gray and orange brown mottling; silty clay with 15-20% angular clasts,
massive with multiple fill horizons of which some are clayey sand; gravel clasts predominantly of Orinda
Formation; basal fill is very stiff; moist (FILL).

12.6 to 16 ft: gleyed, very fine-grained sandy siltstone; gray to light bluish gray (2.5Y 5/1); 30-40% very fine-
grained sand; becomes finer-grained with depth changing to a siltstone to clayey siltstone (Orinda
Formation).

16-17 ft: dark gray (2.5Y 4/1 to 3/1); transitions to a siltstone with slickensides, polished fracture surfaces
that are conchoidal; inferred to have low to moderately low GSI and blocky/disturbed/seamy structure to
disintegrated; dry (Orinda Formation).

17-18.5 ft: disintegrated siltstone with pervasive fine fractures and slickensides; very weak with an
inferred low GSI; fractures range from tight to open and clay-lined; dry (Orinda Formation).

20.5 ft: gray 2.5Y 6/1; transitions to a silty sandstone with trace to 15% very fine-grained sand and less
pervasive shearing; inferred low to moderately low GSI with very blocky to blocky/disturbed/seamy
structure; increase in very fine grained sand with depth to 20-40% sand; siltstone has very thin laminations
(Orinda Formation).

22-25 ft: light gray to gray, pulverized/crushed sandy siltstone with possible very fine-grained sandstone at 25
ft; breaks down into fine chips < 1 in. wide (Orinda Formation).

26.4 ft: black recrystalized magnetite within siltstone (10-20% very fine-grained sand) and polished
slickensides; inferred low to moderately low GSI (Orinda Formation).

27-30 ft: gray to dark gray (2.5Y 3/1) very pulverized/crushed, weak and crumbly siltstone;
abundant fine open hairline fractures with polished surfaces pervasive; faint calcium carbonate
mineralization; fine chips of 0.5 " diameter; very weak, loose and disintegrated with an inferred low
GSI (Orinda Formation).

No water in borehole 1 hr after completion.

Review of Environmental Push Cores WT-1 to WT-12

The environmental push cores were installed as a part of LBNL’'s Environmental Health and Safety
Department’s demolition of the Bevatron. Push Cores WT-1 to WT-12 were drilled in May 2011 and reviewed
in June 2011 by LCI. The elevation of the push cores is unknown but is assumed to be close to 703 feet (floor
elevation of the center of the Bevatron). The depth of the reviewed cores ranges from 5 to 10 feet placing the
base of the cores at or near a maximum depth of 603 feet. As shown on the Site Plan, Figure 1, the push
cores generally delineate a circular shape that encompasses the center of Bevatron. Push core samples were
retained in clear plastic tubes of variable lengths, labeled, and placed on site in a construction bin for
temporary storage. The ends of the cores were available for inspection of sediment and core material. The
clear plastic tubing permitted limited observation of sampled material in between the tube ends. LCI and
A3GEO were on-site to observe and briefly summarize the core samples following drilling and sample
collection. The discontinuous lengths of the cores suggest that not all samples were available for review. The
drilling operation was performed by Gregg Drilling and Testing, Inc. using a Direct Push Rhino Drill Rig under
the direction of LBNL Environmental officials. The Site Plan, Figure 1, shows the approximate locations of the
push cores.

The classification of the cores retrieved from the boreholes is summarized below. The depth intervals for the
different units should be considered approximate.
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0'-3.5":

FILL

SILTSTONE - Yellow brown sandy silt, friable to weak; suggestive of siltstone

3.5-4": : .
(Orinda Formation)
SILTSTONE - Olive brown to grayish brown, very fine-grained sandy siltstone;
WT-1 5-7": faintly mottled, dry to moist, moderately hard with clay-lined fractures (Orinda
Formation)
7.9 - SILTSTONE - As above but more friable and weathered with 10-15% clay
' (Orinda Formation)
9-10' - SILTSTONE - Blue-gray to light gray hard blocky siltstone that is crushed to
’ friable, weak with low hardness (Orinda Formation)
0-3.5':  CLAY (CL) (Fill)
35.45" SILTSTONE - Olive brown, friable to weak sandy siltstone with iron oxide
WT-2 7Y mottling and clay-lined fractures (weathered Orinda Formation)
556" SILTSTONE - Light gray to bluish gray, very fine-grained siltstone, loose,
' ) friable and weak dry to moist (Orinda Formation)
0-3': CLAY (CL) — yellowish brown with sandstone clasts (Fill)
SILT (ML) — Gray, loose to friable and grades to a yellow brown sandy silt at
3-4"; about 4’; contains silty sandstone fragments suggestive of weak/weathered
bedrock or alternatively clasts within artificial fill (Orinda Formation?)
WT-3
4'-4.5": SILTY SANDSTONE (?) — Yellow brown and mottled greenish brown, weak.
SILTSTONE - Yellowish brown sandstone at about 5’ that grades to a fine-
5-6": grained sandy siltstone at about 6’; dry to moist, bluish gray to light gray; weak
and friable (Orinda Formation)
0-1': FILL — Sandy with blocks of weathered siltstone
14" - SILTSTONE - sandy fill grades to weathered bedrock that is interbedded
WT-4 ' siltstone and sandstone with yellow brown gravel lenses (Orinda Formation)
6-75 - SILTSTONE - As Above — very hard and competent bedrock (Orinda
T Formation)
WT-5 45'-5'": Blocks of weathered siltstone (bedrock or fill?)
3.5-4" SILTSTONE - Bluish gray, weathered, loose and friable (Orinda Formation)
67" SILTSTONE —Similar to above with slight increase in clay content (Orinda
' Formation)
WT-6 g CLAYSTONE — Dark gray to grayish brown, silty, wet to saturated (Orinda
' Formation/shear zone?)
8-10' - SILTSTONE — Dark gray, clayey, very wet to saturated; possible all fill mixed
' with Orinda Formation blocks (Orinda Formation/shear zone?)
3.5-4":  SILTSTONE - Bluish gray, fine-grained and weathered (Orinda Formation)
WT-7 . SILTSTONE - Bluish gray, fine-grained as above but more competent and
9-10" . .
hard (Orinda Formation)
0-2": CLAY - Brown clay (CL) - FILL
. SILTSTONE - Gray to white, calcium-carbonate stained siltstone, loose and
3-4": . ) .
friable (Orinda Formation)
WT-8 5 - SILTSTONE — Dark grayish brown, fine-grained sand component, hard, dry
' (Orinda Formation)
6.7 - SILTSTONE - Gray and sandy, with calcium carbonate cement (Orinda
' Formation)
0'-4": CLAY(CL) — with mixed Orinda Formation clasts - FILL
4'-6": CLAY (CL) — Dark brown stiff clay (FILL or Qc?)
6.8 - CLAY (CL) — Dark brown clay with pebble-sized clasts of siltstone; grades to
' weathered siltstone at depth with clay (Qc)
WT-9 8-8.5:  SILTSTONE — Weathered bedrock; dark gray clayey (Orinda Formation)
8.5-9" SILTSTONE - Calcium carbonate cemented siltstone (Orinda Formation)
9-95" SILTSTONE - as above; hard and pulverized from sampling technique (Orinda
T Formation)
9.5-10.5": SILTSTONE-Dark grayish brown with reddish weathered zones (Orinda Form.)
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CLAY (CL) — Dark brown clay, very stiff with 10% very fine gravel, massive

34 Ry
WT-10 5.7 CLY (CL) - Dark brown to mottled yellow brown clay, very stiff with trace fine
gravel, massive (FILL/Qc?)
710" - CLAY (CL) — Brown clay with occasional yellowish brown, very fine-grained

sandy siltstone clasts (FILL/Qc)

0'-4": CLAY (CL) — Brown clay with gravel, moist to wet (FILL)

CLAY (CL) — Dark brown to reddish brown clayey silt to silty clay with bluish

715 gray siltstone clasts (FILL/Qc?)

WT-11 75.g . WEATHERED SILTSTONE — Dark grayish brown with clay, soft to weak,
' ' (Orinda Formation/shear zone?)

SILTSTONE — Dark gray to black siltstone; polished and slicken-sided
8'-10": surfaces, friable, soft and weak, with clay-lined fractures; possible fault zone
material (Orinda Formation/shear zone)

0-4.5'": CLAY (CL) — Brown clay with gravel, moist to wet (FILL)

CLAY (CL) — Reddish brown silty clay with zones of gray mottling with

6-7.5% occasional clasts of siltstone (Qc?)

WT-12

WEATHERED SILTSTONE — Gray to grayish brown fine-grained sandy

758" siltstone, friable and weak (Orinda Formation)

Review of Environmental Borings SB51-11-12 to SB51-11-16

Monitoring wells were installed as a part of LBNL’s Environmental Health and Safety Department’s demolition
of the Bevatron. Boreholes SB51-11-12 through SB51-11-16 were drilled and installed on May 25, 2011 and
May 26, 2011. Locations of these borings (designated as 12 through 16) are shown on the Site Plan, Figure
1. The borings were drilled east of Parking Lot | at an approximate elevation of 725 feet. A3GEO, Inc. was
intermittently on-site to observe and classify the core samples while drilling and placement of monitoring wells
was done by LBNL environmental staff. The drilling operation was performed by Gregg Drilling and Testing,
Inc. using a CME 75 hollow stem auger rig. Cored samples were placed in core boxes with borehole numbers
and sample depths noted on the box. LCI reviewed the core samples stored in the boxes at the Bevatron
excavation site.

The classification of the cores retrieved from the boreholes is summarized below:

0'-2'": CLAYEY GRAVEL (GC) — Yellowish brown (Fill)

SILTY CLAY (CL) — Yellowish brown to reddish brown with olive brown and

2-5" dark brown mottles (Fill)

FAT CLAY (CH) — Dark brown to reddish brown soft clay with mixed reddish

S-L1 brown clay blebs, moist (Fill/Qc?)

SB51-11-12 @10': Reddish brown, hard siltstone clast within clay(?) matrix (Fill/Qc?)
FAT CLAY (CH) - Reddish brown and gray, mottled, with sand and rock
11'-15':  fragments, grades to weathered siltstone at 13-15 ft (Qc?/weathered Orinda
Formation)
15-25':  SILTSTONE - Light gray to dark gray - Orinda Formation
0'-5': SANDY CLAY (CL) - Light brown to gray, stiff, moderately plastic (Fill)
5'-10'": FAT CLAY (CH) - Dark gray clay, firm, possible buried soil horizon (Fill/Qc?)
. 1. SANDY CLAY (CH) — Reddish brown, firm, some plasticity (Fill mixed with
10'-14": Qc?)
, .. Weathered SILTSTONE — Reddish brown with thin gray laminations 2-5 mm
14’ to 16" . ) .
SB51-11-13 thick (Orinda Formation)
16-18' - SILTSTONE - Gray with banding and laminations, hard and competent —

(Orinda Formation)

18-20':  SILTSTONE - Reddish brown and gray streaked — (Orinda Formation)

SILTSTONE - light greenish gray, soft, friable, very fine-grained with faint to
20'-25':  rare laminations, dry (lighter in color and siltier than B15 at same depth) —
Orinda Formation)
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1-4': FAT CLAY (CH) - Reddish brown and gray, plastic — (Fill)

4'-8" CLAY (CL) — Black organic-rich clay, soft (Qc?)

WEATHERED CLAYSTONE/SHALE-Gray (Orinda Formation or Great Valley

8-9.5": Formation)

SB51-11-14 | 9.5.14' - CLAYSTONE/SHALE- Light gray, hard, crushed, very angular, 1/8-3/4" rock
' " fragments (Brecciated Orinda Formation or Great Valley Complex)

CLAYSTONE/SHALE - Dark gray, laminated with a shale-like fabric, platy-
14'-15':  structure and partings; resembles a brecciated claystone/shale-(Brecciated
Orinda Formation or Great Valley Complex)

CLAYSTONE/SHALE - Gray with some reddish brown seams, shale-like and

16'-25':  platy partings with iron oxide staining and calcium carbonate cementation
along fractures- (Brecciated Orinda Formation or Great Valley Complex)
0-4": FILL

Alternating layers of possible buried soils within colluvia or mixed soil and fill

4-15" (Quaternary colluvium/Fill

CLAYSTONE/SHALE - Dark gray, moderately hard to hard, laminated to very
SB51-11-15 thinly bedded (more competent than B16 claystone/shale @ 16'), weak zones
noted at 16.5-17’; at 18-20’ with multiple shears and clay-lined fractures; many

15-25" shears and brecciated rock to 25" with highly crushed and seamy zones
bounded by clay fractures (Brecciated Orinda Formation or Great Valley
Complex)
0-7" GRAVELLY FAT CLAY (CH) - Light brown, reddish brown and dark gray,

variable, with gravel and rock fragments, plastic - FILL

FAT CLAY - Dark gray and reddish brown, with rock fragments and sand,
7'-16": variable, multiple possible buried soils within colluvium or mixed fill
(Fill/lQuaternary Colluvium)

Weathered CLAYSTONE/SHALE - Dark gray, hard, deeply weathered,
intensely fractured and seamy, with platy farbric, 1/8 - 3/4" fragments with olive
brown seams (same as B14 @ 9.5' to 14) - fractures (Brecciated Orinda
Formation or Great Valley Complex)

SB51-11-16
16'-19':

CLAYSTONE/SHALE - Dark gray, shaly to seamy fabric (soft and clay-rich)
19'-26':  between 23" and 25'; possible fault zone fabric (Brecciated Orinda Formation or
Great Valley Complex)

Sewer Trench Observations

Observations made by Dona Mann (A3GEOQ) on July 5, 2011. The sewer trench location is shown on the
attached Site Plan, Figure 1. The trench excavation was approximately 2.5’ wide and 2.5’ to 4’ deep. The
trench was cut through the concrete slab of the Bevatron; the top of the trench was at elevation +710'.

The following observations were made along the length of the trench (between 0’ and 115’). The stationing of
the trench is also shown on the Site Plan, Figure 1.

0’ to 64': Gravelly fill over fat black clay (CH), clay appears native, no bedrock observed.

78’ to 79': In-place bedrock observed, reddish brown and greenish gray sandy siltstone, low hardness,
friable, no smooth fractures or laminations, crumbles with fingers, looks characteristic of Orinda Formation.
Sample collected at 78’

89’ to 99': In-place bedrock; olive brown mudstone; oxidized fractures; closely fractured; fractures are planar,
relatively smooth, and angular; weak to moderately strong, low hardness (can scratch with finger nail).
Sample collected at 99'.

@ 107’: Dark gray mudstone (?) with reddish brown fractures, large (up to 1") in-place blocks, hard,
moderately strong to strong.
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Review of Bevatron (Building 51) Excavations

LCI provided limited observation and review of the Bevatron excavations between June and September 2011.
The field reconnaissance was limited to periodic inspection of rock and fill cuts within the Bevatron footprint.
The inspection intervals usually were between 15 and 45 minutes and held during the construction crew's
lunch break. Observations were limited to views from above when the excavation was considered unsafe for
entry, as well as direct observation, photography, and hand sample collection within the excavation upon
approval by the LBNL safety officials.

The locations of observations were approximated using existing cultural features for sighting (e.g., former
building columns and walls), and a hand-held GPS device. Bedding and fault orientations are considered
approximate due to: (1) large quantities of iron from the Bevatron foundation and debris piles that occasionally
impacted the operation of the magnetic compass; and (2) orientations were developed by “line of sight” with
cultural features identified on drawings provided by LBNL officials with existing Building 51 framing and
foundation components that remain unexcavated.

The field descriptions listed below and are meant to provide an approximate characterization of the bedrock
and soil conditions observed. The observation points are identified on the Site Plan, Figure 1. Most of the
observations listed below were made during the demolition of the underpinning tunnel inside the Bevatron.
The bottom of the tunnel was at an approximate elevation of 690 feet; the top of the tunnel was at an
approximate elevation of 697 feet.

The following descriptions refer to GPS waypoints defining the field observations and their approximate
location.

Observation made along outside excavation wall at about 690 ft. Sheared
with a blocky/disturbed/seamy groundmass along a several foot wide
WP-94 SILTSTONE | shear zone separating very blocky siltstone on the south from brecciated
siltstone on the north; trends subparallel to fault zone exposed near WP-
095 (Orinda Formation)

Observation made along outside excavation wall at about 690 ft. Silty
sandstone, blocky to very blocky; projects across excavation to the inner
excavation wall and a bedding parallel fault with blocky/disturbed/seamy
siltstone on north and blocky sandy siltstone to sandstone on south
(Orinda Formation). Relatively good bedding exposed along the outer wall:
overall is northwest striking and dipping northeast 35 degrees.
Observation collected on inside excavation wall at about 690 ft. Zone of
sheared dark gray siltstone along (north side) juxtaposed against light gray
WP-96 SILTSTONE | sandstone (south side); shearing projects to northwest across excavation
and defines a broad zone of weak and brecciated rock comprising WP097
and WP098 (Orinda Formation)

Observation collected on outside wall of excavation at about 690 ft. Broad
fault zone consisting of several 2- to 5-ft-wide zones of
blocky/disturbed/seamy, dark gray to black siltstone bounded by more
WP-97 SILTSTONE | competent blocks of very blocky, moderately hard, gray silty sandstone.
The entire zone of disturbance continues around the exposure toward
WP094 with occasional very soft and friable zones of siltstone/claystone
with seeps (Orinda Formation).

Observation collected on inside wall of excavation at about 690 ft. Fault
zone of blocky/disturbed/seamy, black to dark gray siltstone; abundant

WP-95 SANDSTONE

Wp-98 SILTSTONE polished fractures and slickensides that are soft and friable; 5 to 10 ft west
of WP096 (Orinda Formation)
Observation collected on inside excavation wall at about 690 ft. Prominent
shear zone directly to the west of WP097; likely represents a continuation
WP-99 SILTSTONE of the zone of seamy and brecciated siltstone with blocks of competent

sandy siltstone/silty sandstone trending northwest across the Bevatron
foundation; multiple random shear orientations in brecciated siltstone
(Orinda Formation).

As above and similar to WP099; waypoint was to provide an overall width
and orientation of the shear zone (Orinda Formation)

WP-100 FAULT ZONE
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WP-101

SANDSTONE

Observation made about 10 feet above WP100 or approximately 700
ft at base of outermost excavation (not within the magnet foundation
excavation). Light brown to brown silty sandstone to fine-grained
sandstone; weathered to yellow brown with oxidation stains; blocky to
very blocky, low to moderate hardness, moderately spaced jointing,
moderately strong; lies along projection of competent sandstone
observed in fault zone near WP097; directly overlain by artificial fill
(Orinda Formation-weathered).

WP-102

SILTSTONE

Observation made about 10 feet above WP100 or (about 700 ft) at
base of outermost excavation wall and to west of WP-101. Light
brown to yellow brown, weathered, very fine-grained sandy siltstone
with oxidation staining along fractures; blocky to very blocky, low to
moderate hardness, moderately spaced jointing, weak to moderately
strong; a small fault juxtaposes siltstone on west against sandstone on
east; orientation is northerly with an 82 degree easterly dip (Orinda
Formation).

WP-103

SANDSTONE

Observation made at about 690 feet along outside excavation wall
south of waypoint WP095; gray silty, fine-grained sandstone; on north
side of observation is competent blocky to very blocky sandstone
juxtaposed against a blocky/disturbed/seamy dark gray siltstone; the
brecciated siltstone continues along the exposure toward WP104; the
siltstone is overlain by artificial fill; bedding parallel fault strikes
northwest and dips northeast 46 degrees (Orinda Formation).

WP-104

LIMESTONE

Observation made at about 690 feet along outside diameter of footing
excavation southwest of waypoint WP103; light gray to white hard and
competent blocks of limestone floating in a black
blocky/disturbed/seamy groundmass of brecciated siltstone; polished
slickensides give a weak and friable texture; steep south dipping
limestone(?) on east and subhorizontal dipping limestone(?) on west
define a 5-ft-wide shear zone trending southerly with a possible steep
dip (Orinda Formation).

WP-138

FILL/COLLUVIUM

Observation made at about 690 feet along outside diameter of footing
excavation and west of waypoint WP104; relatively thick sequence (10
ft exposed) of gravelly clay (artificial fill) overlying a brown to reddish
brown, clay-rich colluvium; no bedrock exposed; fill and colluvium
suggest buried paleochannel/swale (Fill over Quaternary colluvium).

WP-139

SANDSTONE

Observation made at about 690 feet along inside diameter of footing
excavation; exposes gray silty fine-grained sandstone overlain by a
brown to grayish brown blocky/disturbed/seamy siltstone to claystone;
abundant slickensides and breccia within siltstone/claystone; fine-
grained sandstone is competent, weak to moderately hard, very
blocky; shear zone strikes southerly and dips NE 25 degrees (Orinda
Formation).

WP-140

FILL/COLLUVIUM

Observation made at about 690 feet along outside diameter of footing
excavation; gravelly clay (fill) overlying dark brown to reddish brown
clay with rounded pebbles (colluvium derived from Orinda Formation);
relatively thick sequence (about 5-8 ft exposed) of fill and colluvium
filling an inferred paleochannel/swale; no bedrock exposed; deposit
continues across excavation to waypoints WP141 and 142 (FILL over
Quaternary colluvium).

WP-141

SHEAR ZONE

Observation made at about 690 ft along inside diameter of footing
excavation; exposes dark brown to reddish brown clay with rounded
pebbles (Quaternary colluvium) overlying black to dark gray
siltstone/claystone; blocky/disturbed/seamy with pervasive
slickensides and polished surfaces in both units; contact between
colluvium and siltstone/claystone is sheared with clay gouge and
moist; overlying fill and colluvium contact dips southwest defining
margin of paleoswale(?) (Landslide debris overlying Orinda
Formation).
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WP-142

FILL/COLLUVIUM

Observation made at about 690 ft along outside diameter of footing
excavation; gravelly clay FILL overlying dark brown to reddish brown
colluvium with rounded pebbles; moist and soft, clay-rich colluvium
that likely comprises landslide material observed at WP-141 (Fill over
Quaternary colluvium).

WP-143

SHEAR ZONE

Observation made at about 690 ft along inside diameter of footing
excavation; exposes dark brown to reddish brown clay (Quaternary
colluvium) with pervasive shearing and slickensided surfaces with
striae trending N63W and plunging 31SE; landslide debris/colluvium
within paleoswale (Landslide Deposits/Quaternary colluvium).

WP-144

SHEAR ZONE

Observation made at about 690 feet along inside diameter of footing
excavation and northwest of WP-143; exposes dark brown to reddish
brown clay (southwest) against black to dark gray slickensided
siltstone ( northeast); orientation of shear zone is N85W, 45SW to
N81W,65SW; entire zone of soft clay overlying brecciated siltstone
projects toward WP139 possibly defining the northern limits of the
landslide within the excavation (Landslide Deposits/Orinda Formation).

Page 9 of 9




Ibnl site plan - observed bore holes.dwg

9/29/2011

LEGEND:

APPROXIMATE LOCATION OF ENVIRONMENTAL
BORINGS BY LBNL
(FULL DESIGNATION: SBi 51-11-9)

4}«,

=
®

APPROXIMATE LOCATION OF ENVIRONMENTAL
PUSH CORES BY LBNL
(FULL DESIGNATION: SB} 51 WT-11-9)

APPROXIMATE SEWER TRENCH LOCATION

IRs

WP—-104  APPROXIMATE LOCATION OF OBSERVATION

POINT
SCALE
40 80
™ ™ ——
0 FEET

S

Y

24.6

VIS

X725.2

PARKING LOT |

¥ WP-99

f WT—4
-1
Sl =3

NB—97
00 @GN
WT-3\

WT-2
@WP—143

-

SEER TRV E—

Al
! \

948,

75912

nmmnﬂmﬂnl—\

SITE PLAN



Alan Kropp & Associates, Inc. and A3GEOQO, Inc. (AKA/A3GEO), 2011, “Data Report, Preliminary
Geotechnical and Geologic Studies, Lawrence Berkeley National Laboratory Future Scientific Facility,
Berkeley Lab — Berkeley, California,” consulting report dated October 28, 2011.

Logs of Borings B-1 and B-2

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations
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A3GEQO, Inc.

BORING NUMBER B-1

1331 7th Street, Suite E PAGE 1 OF 5
Berkeley, CA 94710
CLIENT Lawrence Berkeley National Laboratory PROJECT NAME LBL FSF Comparative Study
PROJECT NUMBER _1100-2F PROJECT LOCATION _Berkeley, CA
DATE STARTED _07/05/11 COMPLETED _07/05/11 GROUND ELEVATION _725.7 ft HOLE SIZE 5"
DRILLING CONTRACTOR _Pitcher Drilling Co. GROUND WATER LEVELS:
DRILLING METHOD _Mud Rotary AT TIME OF DRILLING _---
LOGGED BY DVT CHECKED BY _JB AT END OF DRILLING _---
NOTES AFTER DRILLING _---
L : ~|
o =) —~|Z £ w2 N
S S [B_omld (= B >
T |T i ED | Elxxs
F_|To HEE o|Eg|2Z|8H8| OTHERLAB
38|23 MATERIAL DESCRIPTION = % 293 ITEIER AT § S&| TESTS/NOTES
o A (@) oz ~
O 2Z |2 ©2(8 |z [28] &
(%) o |0 O|
0
SILTY SAND, (SM) - Brown, wet, medium dense, fine to medium
grained sand - FILL
[ | LEAN CLAY, (CL) - Brown to bluish gray, moist, firm, organics |
present (roots), weather bedrock clasts present (Orinda
) Formation) - FILL
10
i SILTSTONE, [Orinda Formation] - Greenish gray, moderately
hard, moderately strong, moderate weathering - BEDROCK
15
20

(Continued Next Page)
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BORING NUMBER B-1

A3GEQO, Inc.

1331 7th Street, Suite E PAGE 2 OF 5
Berkeley, CA 94710
CLIENT Lawrence Berkeley National Laboratory PROJECT NAME LBL FSF Comparative Study
PROJECT NUMBER _1100-2F PROJECT LOCATION _Berkeley, CA
DATE STARTED _07/05/11 COMPLETED _07/05/11 GROUND ELEVATION _725.7 ft HOLE SIZE 5"
DRILLING CONTRACTOR _Pitcher Drilling Co. GROUND WATER LEVELS:
DRILLING METHOD _Mud Rotary AT TIME OF DRILLING _---
LOGGED BY DVT CHECKED BY _JB AT END OF DRILLING _---
NOTES AFTER DRILLING _---
w : ~|
[N o) —~|Z £ wX| °
S S [B_omld (= B >
T = F w =ED| | Elxx=s
E_|To o |h2z3d|-<|E%|2z|SwWl| OTHERLAB
=% w no =Z|0
E S MATERIAL DESCRIPTION 7= 2235 |ug 38 2 Loz @| TESTS/NOTES
m] (] P4 =~
O 2Z |2 ©2(8 |z [28] &
20 %) a8 [a) O V4
SILTSTONE, [Orinda Formation] - Greenish gray, moderately 1000 psi for 25 min.
hard, moderately strong, little weathering, occasional fracturing,
B i fine grained sand - BEDROCK
ST 100
25 N | i i
CLAYSTONE/SILTSTONE, [Orinda Formation] - Greenish gray, 600 psi for 20 min.
low hardness, weak, moderately weathered, moderately fractured,
B i polished surfaces and slickensides - BEDROCK
ST 100
30 NS\ . o | i i
CLAYSTONE/SILTSTONE, [Orinda Formation] - Bluish gray, low 1000 psi for 20 min
hardness, weak, little weathering, occasional fractures, little
B i medium to coarse grained sand - BEDROCK
ST 100
35
40
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A3GEQO, Inc.

BORING NUMBER B-1

1331 7th Street, Suite E PAGE 3 OF 5
Berkeley, CA 94710
CLIENT Lawrence Berkeley National Laboratory PROJECT NAME LBL FSF Comparative Study
PROJECT NUMBER _1100-2F PROJECT LOCATION Berkeley, CA
DATE STARTED 07/05/11 COMPLETED _07/05/11 GROUND ELEVATION 725.7 ft HOLE SIZE 5"
DRILLING CONTRACTOR _Pitcher Drilling Co. GROUND WATER LEVELS:
DRILLING METHOD Mud Rotary AT TIME OF DRILLING ---
LOGGED BY DVT CHECKED BY JB AT END OF DRILLING ---
NOTES AFTER DRILLING ---
[ - ~|
[N o) —~|Z £ wX| °
S S [B_omld (= B >
T = F w ED|L |- Elxx=s
E_|To Y 5223 falEg|22|SEE|  OTHERLAB
=% w no =Z|0
E S MATERIAL DESCRIPTION 7= 2235 |ug 38 2 Loz @| TESTS/NOTES
Q z =
© =% 12 °2g |z |25| I
0 %) a8 [a) O V4
CLAYSTONE/SILTSTONE, [Orinda Formation] - Reddish brown, 1200 psi for 25 min.
low hardness, weak, little weathering, occasional fractures, 1/4 in.
B i dia. gravels - BEDROCK ST 100
45
i ] - Color change to greenish gray
50 NSNS R
CLAYSTONE/SILTSTONE, [Orinda Formation] - Reddish brown, 1200 psi for 20 min.
moderately hard, moderately strong, little weathering, occasional
| | fractures, massive - BEDROCK
ST 100
55
60

(Continued Next Page)
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BORING NUMBER B-1

A3GEQO, Inc.

1331 7th Street, Suite E PAGE 4 OF 5
Berkeley, CA 94710
CLIENT Lawrence Berkeley National Laboratory PROJECT NAME LBL FSF Comparative Study
PROJECT NUMBER _1100-2F PROJECT LOCATION _Berkeley, CA
DATE STARTED _07/05/11 COMPLETED _07/05/11 GROUND ELEVATION _725.7 ft HOLE SIZE 5"
DRILLING CONTRACTOR _Pitcher Drilling Co. GROUND WATER LEVELS:
DRILLING METHOD _Mud Rotary AT TIME OF DRILLING _---
LOGGED BY DVT CHECKED BY _JB AT END OF DRILLING _---
NOTES AFTER DRILLING _---
L : ~|
o =) —~|Z £ w2 N
S S [B_omld (= B >
T = F w ED|L |- Elxx=s
F_|Zo B 5253 folEg|R2|SHE|  oTHERLAB
=% w no =Z|0
E S MATERIAL DESCRIPTION 7= 2235 |ug 38 2 Loz @| TESTS/NOTES
(] P4 =~
© =% 12 °2g |z |25| I
60 %) a8 [a) O V4
SILTSTONE, [Orinda Formation] - Olive gray to dark reddish 1000 psi for 20 min.
brown, moderately hard, moderately strong, little weathering,
B i occasional fracturing - BEDROCK
ST 100
65
70
75
80
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Berkeley, CA 94710
CLIENT Lawrence Berkeley National Laboratory PROJECT NAME LBL FSF Comparative Study
PROJECT NUMBER _1100-2F PROJECT LOCATION _Berkeley, CA
DATE STARTED _07/05/11 COMPLETED _07/05/11 GROUND ELEVATION _725.7 ft HOLE SIZE 5"
DRILLING CONTRACTOR _Pitcher Drilling Co. GROUND WATER LEVELS:
DRILLING METHOD _Mud Rotary AT TIME OF DRILLING _---
LOGGED BY DVT CHECKED BY _JB AT END OF DRILLING _---
NOTES AFTER DRILLING _---
L : ~|
[N o) —~|Z £ wX| °
S S [B_omld (= B >
T = F w ED|L |- Elxx=s
F_|Zo B 5253 folEg|R2|SHE|  oTHERLAB
=% w no EZ|0
E S MATERIAL DESCRIPTION 7= 2235 |ug 38 2 Loz @| TESTS/NOTES
(] P4 =~
© =% 12 °2g |z |25| I
80 %) a8 [a) O V4
SILTSTONE, [Orinda Formation] -Olive brown to dark reddish 1200 psi for 20 min.
brown, hard, moderately strong, little weathering, occasional
_ fracturing, fine grained sand - BEDROCK ST 100
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Bottom of borehole at 82.0 feet.
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BORING NUMBER B-2

1331 7th Street, Suite E PAGE 1 OF 6
Berkeley, CA 94710
CLIENT Lawrence Berkeley National Laboratory PROJECT NAME LBL FSF Comparative Study
PROJECT NUMBER _1100-2F PROJECT LOCATION _Berkeley, CA
DATE STARTED _06/24/11 COMPLETED _06/27/11 GROUND ELEVATION _756.9 ft HOLE SIZE 5"
DRILLING CONTRACTOR _Pitcher Drilling Co. GROUND WATER LEVELS:
DRILLING METHOD _Mud Rotary AT TIME OF DRILLING _---
LOGGED BY _DVT/DKM CHECKED BY _JB AT END OF DRILLING _---
NOTES AFTER DRILLING _---
L : ~|
o a —~|Z £ w X °
S S [B_omld (= B >
T = F w ED|L |- Elxx=s
F_|Zo B 5253 folEg|R2|SHE|  oTHERLAB
=% w no =Z|0
E S MATERIAL DESCRIPTION 7= (2235 % 2|52 2 E O3 | TESTS/NOTES
a
O 2Z |2 ©2(8 |z [28] &
(%) o |0 O x
0
- 4 inches of AC over 2 inches of AB - PAVEMENT
" SANDY LEAN CLAY, (CL) - Reddish brown, moist, stiff, some |
B T gravel - FILL
[ | GRAVELLY LEAN CLAY, (CL) - Dark gray, moist, stiff, moderate |
plasticity, varying amounts of sand and gravel, gravel up to 1/2 in.
B 4 dia.
5
i LEAN CLAY WITH GRAVEL, (CL) - Dark gray to reddish brown,
moist, stiff, some coarse sand and fine gravels, subangular, very
10 silty - COLLUVIUM
15
ST 100
i CLAYSTONE - Bluish gray, soft to low hardness, friable to weak,
little weathering, closely fractured - BEDROCK
B - MC 16 100
20
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BORING NUMBER B-2

A3GEQO, Inc.

1331 7th Street, Suite E PAGE 2 OF 6
Berkeley, CA 94710
CLIENT Lawrence Berkeley National Laboratory PROJECT NAME LBL FSF Comparative Study
PROJECT NUMBER _1100-2F PROJECT LOCATION _Berkeley, CA
DATE STARTED _06/24/11 COMPLETED _06/27/11 GROUND ELEVATION _756.9 ft HOLE SIZE 5"
DRILLING CONTRACTOR _Pitcher Drilling Co. GROUND WATER LEVELS:
DRILLING METHOD _Mud Rotary AT TIME OF DRILLING _---
LOGGED BY _DVT/DKM CHECKED BY _JB AT END OF DRILLING _---
NOTES AFTER DRILLING _---
w : ~|
[N o) —~|Z £ wX| °
S S [B_omld (= B >
T I w =ED| | B xx=
Eo|fo a [b3z2|¢|E%5|2z|6W8| OTHERLAB
=% w no =Z|0
%v é o] MATERIAL DESCRIPTION = % = = 8 <>E W 12 % § gE 8 5 g TESTS / NOTES
m] (] P4 =~
O 2Z |2 ©2(8 |z [28] &
%) o |0 O x
20
CLAYSTONE - Bluish gray, soft to low hardness, friable to weak,
little weathering, closely fractured - BEDROCK( (continued)
_ - Smooth laminations, some polished surfaces
] - Increasing hardness
] | SANDY SILTSTONE, [Orinda Formation] - Bluish gray, hard, P4 MC | 32/3.0" 100
. moderately strong, little weathering, occasionally fractured ;]
25 SANDY SILTSTONE, [Orinda Formation] - Bluish gray, soft to low RC 100
hardness, weak, fresh to slightly weathered, massive to blocky, (95)
-~ poor to fair surfaces, moderately bedded - BEDROCK r
. I - Clay filled closed joint dipping at 30 degrees |
| - Clay filed closed joint dipping at 60 degrees
SANDSTONE, [Orinda Formation] - Bluish gray, soft to low
7 hardness, weak, fine grained sand, interbedded silstone (15% to (GSI 40-55)
20%) - BEDROCK
7 100
RC (74)
] - _-Reddish brown clay seams e
SANDY SILTSTONE, [Orinda Formation] - Bluish gray, soft to low
30 hardness, weak, moderate weathering, moderately fractured,
rough to smooth, dipping at 30 degrees, fine grained sand - (GSI 60-80)
BEDROCK
~. -lIncreasingsandcontent a
T SILTSTONE, [Orinda Formation] - Bluish gray, low hardness, RC 100
weak, litle weathering, closely fractured, massive to blocky - (76)
B BEDROCK
| _-Small 25 in. thick shear clay-richzone |
CLAYSTONE, [Orinda Formation] - Bluish gray, soft, weak, fresh,
- very intensely fractured, very poor surface quality, some GS12030
laminations, periodic reddish brown seams - BEDROCK ( -30)
35
| SILTSTONE, [Orinda Formation] - Bluish gray, soft, weak, very [ | Rc 86 (GsI15-30)
3]\ block, moderately fractured - BEDROCK — 0] (86)
CLAYSTONE, [Orinda Formation] - Bluish gray, soft, weak,
moderate weathering, abundant polished surfaces and
7] slickensides, very intensely fractured, very poor to poor surfaces -
BEDROCK
] (GSI 15-30)
100
- RC (100)
40
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BORING NUMBER B-2

A3GEQO, Inc.

1331 7th Street, Suite E PAGE 3 OF 6
Berkeley, CA 94710
CLIENT Lawrence Berkeley National Laboratory PROJECT NAME LBL FSF Comparative Study
PROJECT NUMBER _1100-2F PROJECT LOCATION _Berkeley, CA
DATE STARTED _06/24/11 COMPLETED _06/27/11 GROUND ELEVATION _756.9 ft HOLE SIZE 5"
DRILLING CONTRACTOR _Pitcher Drilling Co. GROUND WATER LEVELS:
DRILLING METHOD _Mud Rotary AT TIME OF DRILLING _---
LOGGED BY _DVT/DKM CHECKED BY _JB AT END OF DRILLING _---
NOTES AFTER DRILLING _---
w : = 2
[N o) —~|Z £ wX| °
S S [B_omld (= B >
T = F w =ED| | Elxx=s
E_|To o |h2z3d|-<|E%|2z|SwWl| OTHERLAB
=% w no =Z|0
%v é o MATERIAL DESCRIPTION = % 2 = 8 <>E W 12 % § gE 8 5 g TESTS / NOTES
m] (] P4 =~
O 2Z |2 ©2(8 |z [28] &
%) o |0 O x
40
- Closed joint dipping at 40 degrees
) | SILTSTONE, [Orinda Formation] - Bluish gray, low to moderately |
hard, moderately strong, white calcite viens - BEDROCK
777777777777777777777777777777 RC 100
CLAYSTONE, [Orinda Formation] - Greenish gray, soft to low (100)
B hardness, weak, moderate weathering, intensely fractured, clay RC 70
lined fractures, smooth polished surfaces and slickensides of joint (84)
faces, no visible bedding or laminations
45
- 100
RC (100)
50
- Trace light brown, spherical claystone clasts
7] - Polished surfaces become very hard and shalely but texture is
100
claystone RC (42)
_ CLAYSTONE, [Orinda Formation] - Zone of intensely fractured to
crushed material, many polished surfaces and slickensides -
BEDROCK
) | CLAYSTONE, [Orinda Formation] - Bluish gray, softto low |
hardness, friable to weak, little weathering, intensely fractured,
_ fresh clay lined and polished fractures
- 4 inch thick moderately hard zone
RC
55
] - Poor to fair surfaces (GSI 15-35)
] - Increasing hardness
- Joint dipping at 30 degrees
| - Beds of reddish brown color RC 100
- Clay seam, soft 2.5 in. thick, moist, 15 degree inclination, smooth (88)
and planar
. - Shear, 5 in. thick, 10 degree dip, moderately soft to soft, smooth
) and planar I
60 |- White calcite viens (1-3 mm thick) /

(Continued Next Page)
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BORING NUMBER B-2

A3GEQO, Inc.

1331 7th Street, Suite E PAGE 4 OF 6
Berkeley, CA 94710
CLIENT Lawrence Berkeley National Laboratory PROJECT NAME LBL FSF Comparative Study
PROJECT NUMBER _1100-2F PROJECT LOCATION _Berkeley, CA
DATE STARTED _06/24/11 COMPLETED _06/27/11 GROUND ELEVATION _756.9 ft HOLE SIZE 5"
DRILLING CONTRACTOR _Pitcher Drilling Co. GROUND WATER LEVELS:
DRILLING METHOD _Mud Rotary AT TIME OF DRILLING _---
LOGGED BY _DVT/DKM CHECKED BY _JB AT END OF DRILLING _---
NOTES AFTER DRILLING _---
w : ~|
o a —~|Z £ w X °
S S [B_omld (= B >
T = F w =ED| | Elxx=s
E_|To o |h2z3d|-<|E%|2z|SwWl| OTHERLAB
= w 12} Q
%‘c % 9 MATERIAL DESCRIPTION = % = % 8 <>( u e % § %E 8 5 g TESTS / NOTES
)] O z =~
Q) =z |2 °2|8 |z |25| B
%) o |0 O|
60
- Shear, 2.5 in. thick, moderately soft clay seam, 20 to 30 deg dip
CLAYSTONE [Orinda Formation] - Bluish gray, soft to Tow
] hardness, friable to weak, little weathering, occasionally fractured,
massive - BEDROCK(continued)
- Closed joint dipping at 35 degrees
— 92
RC 77)
- Possible bedding dipping at less than 40 degrees
- - Joint dipping 30 degrees
65
- Hard pebbles 1/4 in. to 1/2 in. diameter (approximately 30%) RC (607)
] - Brighter bluish green, higher silt content, angular clasts
- Intensely fractured to crushed transition zone
) | CLAYEY SILTSTONE, [Orinda Formation] - Reddish brown, soft, | 67
friable to weak moderate weathering, very intensely to intensely RC (17)
_ fractured, disintigrated and poor surfaces - BEDROCK
] - Mottled bluish green and reddish brown, mostly reddish brown (GSI 15-25)
70
1N RG 44
CLAYSTONE, [Orinda Formation] - Reddish brown, low hardness, (29)
weak, little weathering, occasionally fractured, little subrounded
_ 1/2in. to 1 in. diameter pebbles - BEDROCK
- Possible bedding dipping at less than 10 degrees
— ST
N ]
CLAYSTONE, [Orinda Formation] - Reddish brown, low hardness,
weak - BEDROCK
80

(Continued Next Page)
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A3GEQO, Inc.

BORING NUMBER B-2

1331 7th Street, Suite E PAGE 5 OF 6
Berkeley, CA 94710
CLIENT Lawrence Berkeley National Laboratory PROJECT NAME LBL FSF Comparative Study
PROJECT NUMBER _1100-2F PROJECT LOCATION _Berkeley, CA
DATE STARTED _06/24/11 COMPLETED _06/27/11 GROUND ELEVATION _756.9 ft HOLE SIZE 5"
DRILLING CONTRACTOR _Pitcher Drilling Co. GROUND WATER LEVELS:
DRILLING METHOD _Mud Rotary AT TIME OF DRILLING _---
LOGGED BY _DVT/DKM CHECKED BY _JB AT END OF DRILLING _---
NOTES AFTER DRILLING _---
L : ~|
o =) —~|Z £ w2 N
S S [B_omld (= B >
T = F w ED|L |- Elxx=s
FE_[To B 5253 folEg|R2|SHE|  oTHERLAB
=% w no =Z|0
E S MATERIAL DESCRIPTION 7= 2235 |ug 38 2 Loz @| TESTS/NOTES
(] P4 =~
© =% 12 °2g |z |25| I
80 %) a8 [a) O V4
CLAYSTONE, [Orinda Formation] - Reddish brown, low hardness,
weak - BEDROCK(continued)
[ | CLAYSTONE, [Orinda Formation] - Interbedded greenish gray to |
reddish brown, low hardness, weak - BEDROCK
85
90
i ] - Some polished surfaces present in cuttings
95
100

(Continued Next Page)
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A3GEQO, Inc.

BORING NUMBER B-2

1331 7th Street, Suite E PAGE 6 OF 6
Berkeley, CA 94710
CLIENT Lawrence Berkeley National Laboratory PROJECT NAME LBL FSF Comparative Study
PROJECT NUMBER _1100-2F PROJECT LOCATION _Berkeley, CA
DATE STARTED _06/24/11 COMPLETED _06/27/11 GROUND ELEVATION _756.9 ft HOLE SIZE 5"
DRILLING CONTRACTOR _Pitcher Drilling Co. GROUND WATER LEVELS:
DRILLING METHOD _Mud Rotary AT TIME OF DRILLING _---
LOGGED BY _DVT/DKM CHECKED BY _JB AT END OF DRILLING _---
NOTES AFTER DRILLING _---
w : ~|
o a —~|Z £ w X °
S S [B_omld (= B >
T = F w ED|L |- Elxx=s
FE_[To B 5253 folEg|R2|SHE|  oTHERLAB
=% w no =Z|0
E S MATERIAL DESCRIPTION 7= 2235 |ug 38 2 Loz @| TESTS/NOTES
m] (] P4 =~
O 2Z |2 ©2(8 |z [28] &
100 %) a8 [a) O V4
CLAYSTONE, [Orinda Formation] - Interbedded greenish gray to
reddish brown, low hardness, weak - BEDROCK(continued)
105
[ | SANDY SILTSTONE, [Orinda Formation] - Greenish gray,
moderately hard, moderately strong, little weathering, moderately
| i fractured, some fine to medium grained sand, 1 mm thick calcite
viens. (GSI 80-90)
110 RC
| CLAYSTONE, [Orinda Formation] - Reddish brown, soft, weak to |
B 7 moderately strong, moderate weathering, intensely to very (GSI45-65)
- _intensely fractured (micro), massive - BEDROCK ]
SILTSTONE, [Orinda Formation] - Greenish gray, low hardness,

\ moderately strong, moderately fractured - BEDROCK

Bottom of borehole at 112.0 feet.




Consolidation Test

ASTM D2435
Job No.: 748-004 Boring: Bl Run By: MD
Client: A3GEo Sample: Reduced: PJ
Project: Lawrence Berkeley Labs Depth, ft.: 30-32.5(Tip-3") Checked: PJ/DC
Soil Type: Gray Lean CLAY w/ Sand (Weathered Claystone) Date: 7/29/2011
Strain-Log-P Curve
Effective Stress, psf
10 100 1000 10000 100000
-5.00% .\
\\\
™N
0.00% = << =
N ‘\
\\\ \
™N
5.00% \
N
= \\;
£
s
»
10.00%
15.00%
20.00%
Ass. Gs = 2.8 Initial Final _||Remarks: Because the consolidation equipment is not designed to
Moisture %: 12.8 17.3 easily allow samples to swell, the final rebound point may indicate
Dry Density, pcf: 124.7 117.8 ||less swell than the sample was capable of.
Void Ratio: 0.402 0.483
% Saturation: 89.2 100




Consolidation Test

ASTM D2435
Job No.: 748-004 Boring: Bl Run By: MD
Client: A3Geo Sample: Reduced: PJ
Project: Lawrence Berkeley Labs Depth, ft.: 40-42.5(Tip-3") Checked: PJ/DC
Soil Type: Grayish Red Sandy Lean CLAY, trace Gravel (Weathered Claystone) Date: 7/21/2011
Strain-Log-P Curve
Effective Stress, psf
10 100 1000 10000 100000
-5.00%
0.00% -
() L k ‘\~
\\ ~
N \
\\\\\\
5.00% ™~ \;
®2
£
8
n
10.00%
15.00%
20.00%
Ass. Gs = 2.8 Initial Final _||Remarks: Because the consolidation equipment is not designed to
Moisture %: 12.6 15.1 easily allow samples to swell, the final rebound point may indicate
Dry Density, pcf: 127.8 123.0 ||less swell than the sample was capable of.
Void Ratio: 0.368 0.421
% Saturation: 96.1 100




Consolidation Test

ASTM D2435
Job No.: 748-004 Boring: Bl Run By: MD
Client: A3Geo Sample: Reduced: PJ
Project: Lawrence Berkeley Labs Depth, ft.: 50-52(Tip-3") Checked: PJ/DC
Soil Type: Grayish Red Sandy Lean CLAY, trace Gravel (Weathered Claystone) Date: 8/5/2011
Strain-Log-P Curve
Effective Stress, psf
100 1000 10000 100000
-1.00%
0.00% - — -
\ T
1.00% N \\
2.00% \\\\\
\\ \
o S00% N\ \
£ \ \
8
@ 4.00% \ \
5.00% \\
6.00% \
\ \
N
N
7.00%
8.00%
Ass. Gs = 2.8 Initial Final _||Remarks: The initial loading increments above 8800 psf were
Moisture %: 10.7 13.8 loaded for 48 hours each.
Dry Density, pcf: 126.9 126.2
Void Ratio: 0.378 0.385
% Saturation: 79.0 100




Hydraulic Conductivity

ASTM D 5084
Method C: Falling Head Rising Tailwater

Job No: 748-004 Boring: Bl Date: 07/28/11
Client: A3Geo Sample: By: MD/PJ
Project: Lawrence Berkeley Depth, ft.: 50-52(Tip-4.25") Remolded:
Visual Classification: Grayish Red Sandy Lean CLAY , trace Gravel (Weathered Claystone)
Max Sample Pressures, psi: B: = >0.95 ("B" is an indication of saturation)
Cell: Bottom Top Avg. Sigma3 Max Hydraulic Gradient: = 26
435 39.5 375 5 Lo08
Date Minutes Head, (in) K,cm/sec
7/25/2011 0.00 79.38  Start of Test
7/25/2011 546.00 79.18 4.6E-09 80200
7/26/2011 1434.00 78.73 5.8E-09
7/26/2011 1840.00 78.63 5.1E-09 70809
7/26/2011 2049.00 78.50 5.4E-09 z
o]
H &
o 0 500 1000 1500 2000 2500
Time, min.
Average Hydraulic Conductivity: 5.E-09 cm/sec
Sample Data: Initial (As-Received) Final (At-Test)
Height, in 2.99 3.03
Diameter, in 2.88 291
Area, in2 6.51 6.65
Volume in3 19.46 20.15
Total Volume, cc 319.0 330.2
Volume Solids, cc 253.8 253.8
Volume Voids, cc 65.1 76.4
Void Ratio 0.3 0.3
Total Porosity, % 20.4 23.1
Air-Filled Porosity (8a),% 0.8 0.2
Water-Filled Porosity (8w),% 19.6 23.0
Saturation, % 95.9 99.2
Specific Gravity 2.70 Assumed 2.70
Wet Weight, gm 747.8 761.2
Dry Weight, gm 685.4 685.4
Tare, gm 0.00 0.00
Moisture, % 9.1 11.1
Wet Bulk Density, pcf 146.3 143.8
Dry Bulk Density, pcf 134.1 129.5
Wet Bulk Dens.pb, (g/cm®) 2.34 2.30
Dry Bulk Dens.pb, (g/cm®) 2.15 2.07

Remarks:




Hydraulic Conductivity

ASTM D 5084
Method C: Falling Head Rising Tailwater

Job No: 748-004 Boring: Bl Date: 07/27/11
Client: A3Geo Sample: By: MD/PJ
Project: Lawrence Berkeley Depth, ft.:  40-42.5(Tip-45) Remolded:
Visual Classification: Grayish Red Sandy Lean CLAY, trace Gravel (Weathered Claystone)
Max Sample Pressures, psi: B:=>0.95 ("B" is an indication of saturation)
Cell: Bottom Top Avg. Sigma3 Max Hydraulic Gradient: = 32
435 39 38 5 L0808
Date Minutes Head, (in) K,cm/sec
7/21/2011 0.00 97.33 Start of Test
7/21/2011 658.00 96.93 7.9E-09 cor00
7/22/2011 1606.00 96.53 6.6E-09 b\
7/22/2011 1935.00 96.33 6.9E-09 7.0809
7/23/2011 3010.00 95.83 6.7E-09 2 g —
7/24/2011  4577.00 95.03 6.7E-09 | %
E 5.0E-09
o 0 1000 2000 3000 4000 5000
Time, min.
Average Hydraulic Conductivity: 7.E-09 cm/sec
Sample Data: Initial (As-Received) Final (At-Test)
Height, in 3.00 3.04
Diameter, in 2.89 2.92
Area, in2 6.54 6.68
Volume in3 19.61 20.30
Total Volume, cc 321.4 332.7
Volume Solids, cc 235.4 235.4
Volume Voids, cc 85.9 97.3
Void Ratio 0.4 0.4
Total Porosity, % 26.7 29.2
Air-Filled Porosity (0a),% 1.7 0.6
Water-Filled Porosity (6w),% 25.0 28.6
Saturation, % 93.6 97.9
Specific Gravity 2.80 Assumed 2.80
Wet Weight, gm 739.7 754.5
Dry Weight, gm 659.2 659.2
Tare, gm 0.00 0.00
Moisture, % 12.2 14.4
Wet Bulk Density, pcf 143.6 141.5
Dry Bulk Density, pcf 128.0 123.6
Wet Bulk Dens.pb, (g/cm®) 2.30 2.27
Dry Bulk Dens.pb, (g/cm®) 2.05 1.98

Remarks:




Hydraulic Conductivity

ASTM D 5084
Method C: Falling Head Rising Tailwater

Job No: 748-004 Boring: Bl Date: 07/27/11
Client: A3Geo Sample: By: MD/PJ
Project: Lawrence Berkeley  Depth, ft.:  30-32.5(Tip-4") Remolded:
Visual Classification: Gray Lean CLAY w/ Sand (Weathered Claystone)
Max Sample Pressures, psi: B: = >0.95 ("B" is an indication of saturation)
Cell: Bottom Top Avg. Sigma3 Max Hydraulic Gradient: = 23
435 39.5 375 5 Log.07
Date Minutes Head, (in) K,cm/sec
7/21/2011 0.00 42.69  Start of Test
7/22/2011 1847.00 41.19 1.9E-08 soe.0s
7/24/2011 1589.00 41.49 1.8E-08
7/25/2011 2735.00 40.69 1.8E-08 70508
7/25/2011 568.00 69.48 2.2E-08 z
7/26/2011  1455.00 68.43 19E-08 [ &2 ™
E 5.0E-08
A
Hoe Ay m
- 0So 500 1000 1500 2000 2500 3000
Time, min.
Average Hydraulic Conductivity: 2.E-08 cm/sec
Sample Data: Initial (As-Received) Final (At-Test)
Height, in 2.98 3.01
Diameter, in 2.88 291
Area, in2 6.51 6.65
Volume in3 19.39 19.99
Total Volume, cc 317.7 327.5
Volume Solids, cc 230.1 230.1
Volume Voids, cc 87.6 97.5
Void Ratio 0.4 0.4
Total Porosity, % 27.6 29.8
Air-Filled Porosity (6a),% 2.5 0.2
Water-Filled Porosity (8w),% 25.0 29.6
Saturation, % 90.8 99.5
Specific Gravity 2.80 Assumed 2.80
Wet Weight, gm 723.7 741.1
Dry Weight, gm 644.1 644.1
Tare, gm 0.00 0.00
Moisture, % 12.4 15.1
Wet Bulk Density, pcf 142.2 141.2
Dry Bulk Density, pcf 126.5 122.7
Wet Bulk Dens.pb, (g/cm®) 2.28 2.26
Dry Bulk Dens.pb, (g/cm®) 2.03 1.97

Remarks:




LIQUID AND PLASTIC LIMITS TEST REPORT

D
o

Dashed line indicates the approximate //
50 upper limit boundary for natural soils P
o
<
P o9 /
& 40| —
E ~
> - /
E agl—
o 30 ~
Z / v
~
= 20—
o« / G:O‘.)
10— -
7— &£ |
| B~ ‘ %‘-Mb ‘ =~ ML o‘r oL MH or OH
10 30 50 70 90 110
LIQUID LIMIT
51
—
\\\
47 \\k\\
= = 3
E \*\\
E 43 — — |y
8 \{\
o I
E 39 —— N T
g \\\\§T\\_‘
35 A
315 10 20 25 30 20
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS
L Dark Gray Sandy Lean CLAY (Weathered Rock) 41.1 22.7 18.4
u Gray Lean CLAY w/ Sand (Weathered Claystone) 47.2 23.8 23.4
A Grayish Red Sandy Lean CLAY, trace Gravel (Weathered 377 217 16.0
Claystone)
. Grayish Red Sandy Lean CLAY, trace Gravel (Weathered 385 19.7 13.8
Claystone)
v Gray Lean CLAY (Weathered Claystone) 43.5 19.6 23.9
Project No. 748-004 Client: A3Geo Remarks:
Project: Lawrence Berkeley Labs :
A
® Source: Bl Elev./Depth: 25-27.5(Tip-3) |le
H Source: Bl Elev./Depth: 30-32.5(Tip-2) ||V

A Source: Bl
¢ Source: Bl
¥ Source: B3

Elev./Depth: 40-42.5(Tip-2)

Elev./Depth: 50-52(Tip-2)
Elev./Depth: 228'

LIQUID AND PLASTIC LIMITS TEST REPORT

COOPER TESTING LABORATORY

Figure




Alan Kropp & Associates, Inc. and A3GEO, Inc. (AKA/A3GEO), 2012a, “Geotechnical/Geologic Data and
Interpretations Report, FY 2012 Bevatron Pad Investigation, Future Scientific Facility (FSF) Settlement Study,
Lawrence Berkeley National Laboratory,” consulting report dated June 29, 2012.

Logs of Borings B-1 through B-3

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations



AKA BORING LOG BORING LOGS.GPJ AKA TEMPLATE.GDT 6/27/12

DRILL RIG: Truck D30, Rotary Wash

SURFACE ELEVATION:

710 (see notes)

LOGGED BY: AL

DEPTH TO GROUNDWATER: N/A (see notes)

BORING DIAMETER: 5 inches

DATE DRILLED: 4/30/12

5 al 2| =|> )
9 w S oz WXE b
14 W o I wo X (] w
o = b= E~legl 240 |2Z2|Z& o
DESCRIPTION AND REMARKS = ) oE W 2o 'J,m w o o
o * = w | E; |2 = e Y i
o Z o |2 |&l <= 0z T
o »n 5 wg =0 | [
(&) »n o ol o
4" Concrete / 5.5" AC | Baserock
- - - 1
CLAY, Lean - with sand, trace fine to Reddish Brown, CL
coarse-grained gravel, moist Grayish Brown & - 2
Yellowish Brown 3
- 4
- 5
) . . - 6
-some fine to coarse-grained sand Brown & Grayish
Brown - 7
- 8
-trace sand Reddish Brown 9
- - - 10
CLAY, Lean, Gravelly - fine-grained, Brown to Reddish CL
angular, gravel Brown 11
- 12
- 13
. . . 14
-medium to high plasticity, some Dark Gray to CL/CH
fine-grained sand Reddish Brown - 15
- 16
- 17
- 18
- 19
i . - 20
-decrease gravel content, trace fine-grained Dark Brown to
sand Reddish Brown L 21
- 22
- 23
Dark Brown to -2
Grayish Brown - 25
- 26
- 27
- 28
- 29
Bluish Gray -3
- 31
Reddish Brown to -2
Gray ~ 33
~ 34

(Continued on Next Page)
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AKA BORING LOG BORING LOGS.GPJ AKA TEMPLATE.GDT 6/27/12

w (7)) —_
S w e 5 |uwSE 2
2 E xz (= 0
14 w o I wo X [N w
o = = F-l¢| J0 [2z|Z2% =
DESCRIPTION AND REMARKS (_DI % : & = E % O l;, m g Qe o
o 8 o) o |[g| 22 |oZ|>" u
=| w0 (20|
o 7] =
o S @| 9o o
(Continued from Previous Page)
-with silt, some fine-grained, angular gravel, Reddish Brown
some coarse-grained sand 36
37
38
39
40
41
- - — - 42
CLAY, Lean - medium to high plasticity, Greenish Gray to CL/CH
trace fine-grained, angular gravel, trace Bluish Gray 43
sand, trace organics m
45
46
47
48
49
I . . 50
-with fine to coarse-grained gravel, some Olive Gray &
sand Gray 51
52
53
54
Mottled Bluish 55 7 12:11t0 12:15
Gray, Gray & 56 /
Reddish Brown
51 Y
. . 58 12:23 to 12:27
-some coarse-grained, angular gravel, Mottled Olive é °
composed of Orinda and Moraga Formation Brown, Gray & 59 /
affinit Yellowish Brown
y 0 Y/

. . . . 61 12:32 to 12:40
-increase in coarse blocks in clay matrix 61' 10YR 4/4-4/6 é °
to 64' 62 /

63 /
64 é 12:45 to 12:54
Bluish Gray with 65 /
FILL Reddish Brown
5YR 3/4 66 /
CLAYSTONE/SILTSTONE - low Biuish G BR

hardness, friable, deep weathering, uish Gray 67
intensely fractured, moist; soft and weak 68 /
when opened, slickensided and polished
fractures 69 ;

2.5Y 4/1 7
71 ?
-<0.5' thick sandstone lense, fine-grained, 72 /

hard, moderately strong, moderate /
weathering, intensely fractured; 73
cementation, trace oxidation stains 74 g 1:37 to 2:07

y.

(Continued on Next Page)
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AKA BORING LOG BORING LOGS.GPJ AKA TEMPLATE.GDT 6/27/12

w
5 w > n:E w E 2
x Z [ r |[F| &3 (& k7] @
o) ~ b= F-legl 20 |P2z|Z% =
DESCRIPTION AND REMARKS (_DI [72) i & £ E % (] '(7, w g 8 v
o N 5 |o |z <2 |oz|>"| U4
o 7] = w0 20|k [
o S @| 9o o
(Continued from Previous Page)
SANDSTONE - very fine-grained, low 2.5Y 4/1 BR
hardness, friable, moderate weathering; — 76 /
weak calcium carbonate cementation at 78'; - % 212 to 12:27
bedding ~50° (Orinda Fm) %
- 78
SILTSTONE - low hardness, friable to Bluish Gray BR &
weak, moderate weathering, moderately 2.5Y 3/1 to 4/1 - 80
fractured, dry; highly fractured and _ 81
pulverized when opened, polished surfaces
(Orinda Fm) - 82
SILTSTONE - low hardness, friable, 2.5Y 3/1
moderate weathering, moderately fractured — 84
to pervasively fractured when opened, 85
slickensides with clay
- 86
- 87
. - 88 K4 swelled ~3 in
SILTSTONE/SANDSTONE - very Bluish Gray to
fine-grained, moderately hard, weak, Gray - 89
moderate weathering, moderately fractured; | 2-5Y 4/1 %
bedding ~40°
- 91
92 {4 swelled ~7 in
CLAYSTONE - low hardness, weak, 2.5Y 2/1 BR
moderate weathering, closely fractured with — 93
polished, clay-lined surfaces, blocky, L on
disturbed, seamy, bedding diffuse and
gradational (Orinda Fm) - 95
- - ~3i
-trace fine-grained CaCO3 % swelled =3 in
- 97
- 98
- 99
CLAYSTONE - shale-like seamy fabric Bluish Gray to - 100 ¥4 swelled ~8 in
Dark Gray 101
2.5Y 2/1
- 102
- 103
9:43 to 10:12
104 swelled ~7 in
-moderately fractured, trace limestone 2.5Y 21 L 105
clasts, blocky, disturbed, seamy (102' and
102.5") - 106
- 107
10:17 to 10:46
- 108 ¥4 swelled ~8 in
- 109
. . - 110
-moderately to highly fractured, closely Bluish Gray
spaced and shale-like fabric when opened; 2.5Y 211 ~ 111
clay-lined seams 412 K4 10:51t0 11:24
swelled ~12 in
Gray to Bluish L 113
-weak to moderately strong, changes to Gray & Reddish
reddish brown color. Brown - 114
7.5YR 3/2

(Continued on Next Page)

ALAN KROPP
& ASSOCIATES

Geotechnical
Consultants

EXPLORATORY BORING LOG

FSF SETTLEMENT STUDY
LBNL; Berkeley, California

PROJECT NO.

DATE

SHEET

2335-16J

June 2012

3 of 4

BORING NO. B1




AKA BORING LOG BORING LOGS.GPJ AKA TEMPLATE.GDT 6/27/12

> w (2] = > (7]
© w S oz WE b
14 w o I wo X [N w
o = b= F-l¢| J0 [2z|Z2% =
DESCRIPTION AND REMARKS (_DI [72) i & £ E % (] '(7, E g 8 v
o 8 o) o |z| <2 |[0z|> o
o 7} S| w0 (20| =
o S @| 9o o
(Continued from Previous Page)
CLAYSTONE/SILTSTONE - low Mottled Bluish BR 1132 10 1203
hardness, friable, moderate to deep Gray, Reddish 116 £ swelled ~7 in
weathering Brown & Olive 17
at 116' ~1" thick red clay seam penetrating Gray : BR
conglomerate (fault?) '\G/'?;gegs(;‘é'issu 118
hard, intensely factured siltstone fragments Brown & Olive 119
CONGLOMERATE - low hardness, Brown 120 KA 12:09 to 12:41
friable, deep to moderate weathering, swelled ~4.5 in
blocky to massive; sandstone and siltstone 121
clasts in clay matrix, 1"-2" diameter, 122
rounded to sub-rounded (Orinda Fm)
123
A 12:44 to 1:12
124 swelled ~8 in
e 125
-pebble conglomerates with 3"-5" diameter
sandstone clasts in clay matrix, rare 126
volcanic clasts 127
128 ¥4
. 129
-weak, moderate weathering
130
. , . 131
-transitions to fine-grained conglomerate 1:46 10 2:13
with clay matrix to claystone 132 4 swelled ~12 in
CLAYSTONE/SILTSTONE - low Dark Gray to BR 133
hardness, moderately strong, moderate Bluish Gray
weathering, some well cemented, 2.5Y 3/1to 2/1 134
fine-grained sandstone fragments, highly 135
fractured.when opened, brecpia-like fabric, 136 KA 2:20 to 2:44
blocky, disturbed, seamy (Orinda Fm) Dark Gray & Gray swelled ~6 in
2.5Y 3/1to 2/1 137
138
139
140 K4 2:50 to 3:21
Dark Gray swelled ~5 in
2.5Y 3/1to 2/1 141
142
. - . . 143
-limestone to marl within shale-like fabric, 2.5Y 3/1to 2/1 395 10 4:00
CaCO3 cementation along some fractures 144 4 swelled ~5 in
145
. . . 146
-Cataclasis fabric superimposed upon
clastic sedimentary texture, bedding is 147
|___parallel to cataclasis fabric 48
Bottom of boring at 148.0 feet.
NOTES:
1. Groundwater levels were obscured due to rotary wash drilling method. (See report for discussion).
2. Stratification lines represent the approximate boundaries between material types and the transitions may be gradual.
3. Approximate ground surface elevation based on LBNL Topographic Survey Drawing, undated.
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AKA BORING LOG BORING LOGS.GPJ AKA TEMPLATE.GDT 6/27/12

DRILL RIG: Truck D30, Rotary Wash

SURFACE ELEVATION:

710 (see notes)

LOGGED BY: AL

DEPTH TO GROUNDWATER: N/A (see notes)

BORING DIAMETER: 5 inches

DATE DRILLED: 5/2/12

> w 0 — »
S w % vl (W& B
14 W & I w> K - (2] w
(] ~ z Fo|xl &40 (P2z|2% [
DESCRIPTION AND REMARKS = 7 OF W L0 (Hw|Wsg o
o) @ = w | E; |2 = e Y i
(5] Z o) =] % < oZ|> I
o »n wg =0 | [
(&) % o (S RN=] o
2" AC Brown & Grayish CL
CLAY, Lean, Gravelly - fine to Brown -1
coarse-grained, angular to sub-angular -
gravel, with sand, dry -
- 4
- 5
-with coarse-grained sand, to fine-grained - 6
gravel
- 7
FILLT 8
CLAYSTONE - some coarse-grained sand Light Brown to BR
(Orinda Fm) Olive Brown - 9
- 1
-with silt, some sand, trace fine-grained, Yellowish Brown 0
angular gravel (possibly weathered to Olive Brown - 11
bedrock) PP
Gravelly - fine-grained, angular Dark Gray & Olive
Gray L 13
- 14
Sandy - fine to medium-grained sand, Olive Gray
trace fine-grained, angular gravel - 15
- 16
- 17
1
CLAYSTONE - medium to high plasticity, Mottled Olive _ BR 8
trace fine-grained sand (Orinda Fm) Brown & Reddish - 19
Brown 0
- 21
CLAYSTONE - soft, plastic, moderate Bluish Gray BR -
weathering (Orinda Fm) 2.5Y 5/1 4/1 L
- 24
- 25
- 26
- 27
- 28
- 29
- 30
- 31
- 32
- 33
- 34
(Continued on Next Page)
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(Continued from Previous Page) @
CLAYSTONE - soft, plastic, moderate Bluish Gray BR
weathering (Orinda Fm) - 36
- 37
- 38
- 39
-soft, plastic to friable, deep weathering, 2.5Y 4/1 40 7 12:171012:52
trace limestone/marl lenses, strength - 41 /
increses with depth L 4 /
/
-very blocky to blocky, disturbed, seamy 43 é
with polished slip surfaces; thinly bedded - 44
SANDSTONE - fine to medium-grained, Bluish Gray BR 45
weak to _moderately _hard, moderat_ely 2 5Y 5/1 to 4/1 — 46
strong, little weathering, dry, massive, L 47 7
CaCO03 cementation (Orinda Fm) /
- 48
- - 49 é swelled ~4 in
CLAYSTONE - low hardness, friable to Bluish Gray BR
weak, moderate weathering, oxidation 2.5Y 4/1 ~ 50 /
stains, trace sandstone lenses, some clay _ 51 /
in fractures; very blocky to blocky, /
disturbed, seamy, closely spaced fractures — 52 /
(Orinda Fm) - 53 %
-thin marl at 53' Bluish Gray & - 54 /
-bedding ~45°; diffuse Reddish Brown o /
SANDSTONE/SILTSTONE - interbedded Bluish Gray BR /
with thin sandstone and siltstone lenses, 2.5Y 4/1 ~ 56 /
fine-grained, low hardness, weak, moderate _ 57 % swelled ~4 in
weathering, occasionally fractured, moist; )
very blocky (Orinda Fm) Bluish Gray to -5
Gray
- 50 ;
_bedding 40-45° 7
CaCO03 cementation with sandstone ~ 61 Z 3:00 to 3:20
CLAYSTONE/SILTSTONE - low to Bluish Gray to BR 62 3:39 10 3:50
moderately hard, soft in places (62.5'), Gray ~ 63
moderately strong, little weathering, 2.5Y 3/1 to 2/1 e
moderately fractured [contains thin pyrite
coatings (rare)] (Orinda Fm) - 65
- -
-low hardness, weak, moderate weathering, Gray 66
pervasively fractured when opened, — 67
slickendsided surfaces, blocky, seamy, 68
shale-like fabric
- 69
;paagrr(:],esr;[[gng, little weathering, rock Bluish Gray I 803 10 8:22
-at 70' - 0.5' thick limestone/marl, CaCO3 Grav to Dark - 71
and gypsum coatings along fractures in Gra§ -
claystone. ]
-brecciated fabric along basal contact Gray to Greenish - 73
Gray I 8:26 to 8:47
Dark Gray swelled ~10 in

(Continued on Next Page)
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CLAYSTONE - low hardness, weak, Dark Gray BR
moderate weathering, pervasively fractured 2.5Y 3/1to 2/1 ~ 76
when opened, polished and slickensided L 77
surfaces ] .
-moderately hard Gray to Bluish -8 swelled ~4in
between 76.5' and 80' interbedded Gray - 79
limestone/marl lenses 0.2' to 0.5' thick. 80
- 81
. - 82 KA lled ~6 i
-very blocky to blocky, disturbed, seamy swele n
- 83
. o . . - 84
-bedding ~45°; shearing along bedding
- - 85
SANDSTONE/SILTSTONE - fine-grained, BR
moderately hard, moderately strong, little - 86 {4 9:49 to 10:05
weathering, dry; bounded by clay shear 0.4’ — g7
to 0.5' thick; soft and moist (Orinda Fm)
- 88
SILTSTONE/CLAYSTONE - moderately Bluish Gray BR
hard, weak to moderately strong, little to 2.5Y 3/1to 4/1 ~ 89
moderate weathering, occasionally L g0 KA 10:09 to 10:34
fractured, some fine-grained sandstone swelled ~7 in
lenses, trace clay in fractures; pervasively - 91
fractured when opened, slickensided - 92
surfaces, blocky, disturbed, seamy, fine
laminations dip 30° (Orinda Fm) - 93
L os ¥4 10:38 to 11:06
swelled ~4 in
CLAYSTONE - moderately hard, Gray to Light BR _——
moderately strong, moderate weathering, Gray
occasionally to closely fractured, thinly - 96
laminated siltstone and very-fine-grained 2.5Y 5/1 to 6/1 L o7
sandstone; parts along lamination with gfay to Bluish | s A 1110 to 11:38
some CaCO3-lined fractures (Orinda Fm) ray swelled ~2 in
- 99
- 100
- 101
-bedding laminations 10° - 30° with L 102 K4 11:4”3 Lo~1122:95
CaCO3-lined fractures o swele n
Gray to Bluish
. . . . Gray, trace Light - 104
-occasional polished and slickensided Broe//vn 9
surfaces, increases in shale-like fabric — 105
(polished slicks) between 104' to 130" 106 K4 12:10 to 12:27
swelled ~7 in
- 107
-CaCO3 nodules Gray to Dark
Gray ~ 108
2.5Y 3/1 109
- 110 ¥4 12:30 to 12:52
= 111
- 112
-clay shear at 112.7" at limestone contact - 113
. - 114 £4 12:55to 1:13
-between 114’ - 115' limestone / marl °

(Continued on Next Page)
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CLAYSTONE - moderately hard, Bluish Gray BR T17t0 1:39
moderately strong, little weathering, 2.5Y 4/1to 3/1 116
occasionally fractured; crushed when 117
opened, pervasively sheared with polished
surfaces; blocky, disturbed, seamy fabric 118
(Orinda Fm) 119 KA 1:47 t0 2:12
Mottled Bluish swelled ~7 in
Gray, Reddish 120
Brown, Greenish 11
) . : Gray
jzasie of limestone/marl lenses, bedding 75YR 3/2 to 5YR 22
3/2
123 K4 2:17 to 2:42
-trace CaCO3 nodules swelled ~10 in
124
125
126
127 ¥4 2:46 to 3:15
128
129
130

-dolomite/limestone lense bounded by:.
Vclaystone-cataclasite

Bottom of boring at 130.5 feet.

NOTES:

1. Groundwater levels were obscured due to rotary wash drilling method. (See report for discussion).

3. Approximate ground surface elevation based on LBNL Topographic Survey Drawing, undated.

2. Stratification lines represent the approximate boundaries between material types and the transitions may be gradual.
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AKA BORING LOG BORING LOGS.GPJ AKA TEMPLATE.GDT 6/27/12

DRILL RIG: Truck D30, Rotary Wash

SURFACE ELEVATION:

710 (see notes) LOGGED BY: AL

DEPTH TO GROUNDWATER: N/A (see notes)

BORING DIAMETER: 5 inches

DATE DRILLED: 5/4/12
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2" AC Brown to Grayish | Firm to Stiff CL
CLAY, Lean, Gravelly - fine-grained, Brown -1
sub-rounded gravel, with sand, some silt, —
trace wood and concrete fragments 5
GRAVEL, Clayey - fine-grained, angular Reddish Brown GC
- 4
- 5
- 6
. - 7
-decrease clay content (possibly broken up
shale) - 8
)
- 10
= 11
- 12
- 13
- 14
- 15
- 16
- 17
- 18
- 19
- 20
= 21
T )
FILL -
CLAYSTONE/SILTSTONE - soft, plastic, Gray to Greenish BR
deep weathering, with fine-grained, angular Gray — 24
gravel (Orinda Fm) L o5
Reddish Brown
- 26
Bluish Gray & -
Reddish Brown ~ 28
- 29
- 30
- 31
- 32
- 33
~ 34

(Continued on Next Page)
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(Continued from Previous Page)
CLAYSTONE/SILTSTONE - soft, plastic, Gray to Greenish BR
deep weathering, with fine-grained, angular Gray — 36
gravel (Orinda Fm) - a7
- 38
- 39
— 40
— 41
— 42
— 43
— 44
— 45
— 46
— 47
— 48
— 49
Bluish Gray - %0
- 51
- 52
- 53
- 54
- 55
- 56
- 57
- 58
- 59
- 60
CLAYSTONE/SILTSTONE - low Gray to Bluish 7
hardness, plastic to friable, deep Gray, trace ~ 61 /
weathering, intensely fractured, clay in Reddish Brown 02 U
fractures, some fine-grained sandstone 2.5Y 3/1 to 4/1 /
lenses, trace quartz, very blocky to blocky, - 63 /
disturbed, seamy (Orinda Fm) Bluish Gray - 64 §
SILTSTONE - very fine-grained sand, low 6
hardness, friable, deep weathering, 5 /
moderately fractured (Orinda Fm) - 66 ;
. - 67
-bedding ~ 40° to 50° 2.5Y 4/1 to 3/1 /]
CLAYSTONE - low hardness, weak, deep Dark Gray to - 68 %
weathering, moderately fractured; 2"51;?2/?“3/ -6 [/
pervasively fractured when opened, : /
polished surfaces, blocky, disturbed, seamy - 70 /
fabric (Orinda Fm) - 71 /
L,
. - 73
-weak, CaCO3 cementation
= 74 7
y.

11:18 to 11:32
swelled ~3 in

swelled ~3 in

12:10 to 12:30
swelled ~2 in

12:50 to 1:04

1:10to 1:45
swelled ~9 in

(Continued on Next Page)
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(Continued from Previous Page)
-moderately hard, weak, deep weathering,
crushed to intensely fractured, with - 76 /
prominent slickensides, blocky, disturbed, — /
seamy texture, in places disintegrated
Gray -8
- 79 /
80 2:09 to 2:20
-pervasively fractured Bluish Gray to swelled ~6 in
Dark Gray - 81 /
2.5Y 4/1 -
— 83 é swelled ~7 in
. - 84
-CaCOa3 lined fractures /
- 85 2
. . - 86 2:52 to 3:07
-pervasively sheared and fractured material °
between 74' and 88' - 87
. - 88 1:50 to 2:05
-moderately hard, weak to moderately Gray to Bluish - 0
strong, moderate weathering, occasionally Gray, trace White - 89
fractured, packets of crushed _ 90
limestone/marl at ~90.5'
-interbedded limestone/marl 90.5' to 93.3' - 91
- 92 K4 2:12t0 2:33
- 93
- 94
- 95
- 96 ¥4 swelled ~3 in
SANDSTONE - very fine-grained, Bluish Gray to BR - 97
moderately hard, moderately strong, little Light Gray - 98
weathered, moderately fractured; faintly 2.5Y 4/1
laminated, CaCO3 lined fractures, silty, - 99
blocky to very blocky texture (Orinda Fm) 100 7
7:30 to 8:03
-0 P swelled ~2 in
- 102
-some very hard, very strong, sandstone
lenses - 103
- 104
. . . - 105 £ 8:08 0 8:30
-thinly bedded - laminated sandstone and Gray & Bluish
claystone/siltstone, moderately hard, Gray — 106
moderately strong, moderate weathering, 2.5Y 411 107
blocky to very blocky, bedding ~20° to ~30°
- 108
- 100 K4 8:35 to 9:02
- - 110
LIMESTONE - hard, moderately strong, Grayish White BR
moderate weathering, intensely fractured, =111
bedding ~35°, shearing along basal contact Mottled Light BR _ 112
(Orinda Fm) Gray, Bluish Gray %
CLAYSTONE - low hardness, friable, & Gfav/ ) - 13 9:50 10 10:20
moderate weathering, trace fine-grained, 2.5Y 51 to 4/1 ~ 114
angular limestone fragments, trace sand; 10:35 to 10:57

(Continued on Next Page)
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zone of brecciated and soft clay @ 112’ Gray & Dark Gray BR swelled ~41n
dipping 15-25 2.5Y 3/1 to 4/1 - 116
CLAYSTONE - low hardness to - 117
moderately hard, weak moderate
weathering, occasionally fractured, blocky, - 118
disturbed, seamy fabric, with common BIoish G ER 119 K4 11:03 to 11:22
polished surfaces (Orinda Fm) uish aray,
White & Light ~ 120
LIMESTONE - hard, strong, deep Gray
weathering, intensely fractured to crushed, — 121
some clay, bedding ~30° to 40° (Orinda >, . )
Fm) Biuish White, BR 122 11:26 to 11:40
CLAYSTONE/SILTSTONE - moderately Sray to Grayish - 128
hard, moderately strong, moderate - 124 KA l&éﬁfﬁﬁ
weathering, polished slip surfaces and o5
slickensided fractures when opened 2.5Y 6/1 to 7/1
(Orinda Fm) - 126
-limestone fragments, oxidation stains 2.5Y6/1to 71 P
B VA 12:17 to 12:36
128 swelled ~7 in
- . . - 129
-transitions to reddish brown at ~129
- 130
2.5YR 2/1 -1
_ _ _ | 132 KA 12:40 to 12:58
-occasionally fractured; some polished Mottled Reddish swelled ~9 in
surfaces and slickensides when opened; Brown & Bluish - 133
very blocky Gray L 134
2.5Y 3/1 to 2/1
- 135
- - 1:04 to 1:29
136 swelled ~3.5in
- 137
. - 138
-some CaCO3 cementation along fractures
- 139
140 KA 1:34 t0 2:03
-moderately fractured, very blocky Reddih Brown swelled ~8 in
trace Bluish Gray ~ 141
. . - 142
-thin lense limestone/marl, very blocky 2.5Y 3/2
- 143
Bottom of boring at 144.0 feet. o
NOTES:
1. Groundwater levels were obscured due to rotary wash drilling method. (See report for discussion).
2. Stratification lines represent the approximate boundaries between material types and the transitions may be gradual.
3. Approximate ground surface elevation based on LBNL Topographic Survey Drawing, undated.
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Alan Kropp & Associates, Inc. and A3GEO, Inc. (AKA/A3GEO), 2012b, “Tell-Tale Installations Report,
Evaluation of Future Settlement at Bevatron Pad, Future Scientific Facility (FSF) Initiative, Lawrence
Berkeley National Laboratory,” consulting report dated September 28, 2012.

Logs of Borings TT-1, TT-11 and TT-12

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations
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DRILL RIG: D30, Rotary Wash SuUl

RFACE ELEVATION:

710 (see notes) LOGGED BY: AL

DEPTH TO GROUNDWATER: (see notes) BORING DIAMETER: 5 inches DATE DRILLED: 9/4/12
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CLAY, Lean, Gravelly - with fine to Brown & Grayish | Firm CL
coarse-grained sand, angular to sub-angular Brown
gravel, dry L
- 2
- 3
- 4
- 5
- 6
- 7
\ L 8
o o F L
-with fine-grained gravel
- 10
= 11
e
/\/ - 12
FILL?
CLAYSTONE - some coarse-grained sand Mottled Reddish BR
(Orinda Fm) Brown and Olive - 13
Brown
- 14
- 15
- 16
- 17
- 18
CLAYSTONE - medium to high plasticity, Olive Gray to Gray BR
soft, trace fine-grained sand (Orinda Fm) 19
(Continued on Next Page)
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(Continued from Previous Page)
CLAYSTONE - medium to high plasticity, Olive Gray to Gray BR
soft, trace fine-grained sand (Orinda Fm)
- 21
- 22
CLAYSTONE - soft, plastic, moderate Bluish Gray BR
weathering (Orinda Fm) 23
- 24
N
- 26
- 27
- 28
- 29
Bluish Gra ,tra?\ ~ 30
Brown
7L
- 32
- 33
/\/ - 84
— 35
-sandy layer
- 36
- 37
- 38
- 39
-low hardness, friable, moderate weathering, Gray to Bluish R 11:5910 12:08
blocky, moist Gray
-moderately close joint spacing 5BG 4/1 to 5B 4/1 i
JRC6-8 &
. - 42 12:13 to 12:30
-blocky to very blocky, friable to weak, closely 0
fractured to crushed
(Continued on Next Page)
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CLAYSTONE - soft, friable, moderate Bluish Gray BR
weathering, closely fractured, very blocky
- 44
SILSTONE, Clayey - trace fine-grained Bluish Gray BR - 45
sand, low hardness, plastic to friable, 5DG4/1t02.5 N\
moderate weathering, occasionally fractured, | YR 4/N4
moist, massive %6 A
(Orinda Fm) - — 1:45 to 1:59
Bluish BR
SILTSTONE - with fine-grained sand, uish Gray Xay
moderately hard, weak to moderately strong,
moderate weathering, moderately fractured,
trace oxidized zones, dry, massive - 48 5\(
- 49
SANDSTONE - fine-grained, moderately Bluish Gray BR
hard, wgak to moc!erately strong, moderate 25 YR4/N4 105 - 50 4
weathering, occasionally fractured, dry, BG 4/1
blocky, massive 51
-JRC4-6 Bluish Gray ‘BR
SILTSTONE, Clayey - soft to low hardness,
weak, moderate weathering, clay in fractures, - 52
very blocky
bedding 30°-40° L 53
-bedding contact marked by pervasive
fracturing to crushed zone (3-6' thick) calcite >
crystallization on contact _lan - 54 K4 2:21 to 2:45
-Sandstone/Siltstone lenses at 53/4" with thin \grua:Sh Gray t
1-3mm laminations
bedding 30° 2.5 YR 3/N3 -
friable, soft in places, moist /\
-intensely fractured, random, JRC 6 - 4, L 56
occasional polished slickensides, very blocky
to seamy, tight fractures, smooth to slightly, v
rough /\/ ~ 57
- 58 (4 2:56 to 3:27
— 59
-moderately fractured, crushed lenses at 2.5 YR 3/N3
60'1" and at 60'11"
JRC6-3 - 60
- 61
- 62 A 3:37 to 4:00
-moderately hard, friable to weak, trace °
calcite lens and fractures
- 63
- 64
-hard, strong, little weathering, dry Light Gray L 65
bedding limestone/claystone 30°
(Continued on Next Page)
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66 |4
CLAYSTONE/SILTSTONE - low hardness, Gray to Bluish
friable to weak, moderate weathering, clay in Gray
fractures, very blocky to seamy 25 YR 4/N4 to - 67
. . N
-CaCQOg3 in fractures; pervasively sheared N3 .
with random orietations I\
Light Gray 69 /
-zone of soft, weak claystone 6" thick at = 70 Ag 7:251t0 7:57
contact
LIMESTONE - hard, strong, little Light Gray to BR - 71 &
weathering, closely fractured, dry, healed Pinkish Gray
bedding 50-60° g /IR 6/1t05 YR
72
CLAYSTONE - low hardness, weak, Bivish Gra BR
moderate weathering, moderately fractured, y
trace oxidized zones, abundant random - 73
slickensides, moist
bedding 50 I
LIMESTONE - hard, strong, little Light Gray BR L 75
weathering, occasionally fractured, dry
bedding 50° —
-zones of weak to friable, crushed, possible 5YR6/1t05 YR >
relict siltstone texture 51 \
- 77
CLAYSTONE - low hardness, weak, Bluish Gray BR
moderate weathering, moderately fractured, 75
very blocky to seamy, closely spaced, 5YR3/1
random orientations, tight, moist,” Dark Gray to = 8:56 0 9:32
bedding 30°- 40 ' Bluish Gray\ - 79
-hard, weak to moderately strong, little >
weathering, occasionally fractured, some /\/
weak interbedded zones, trace limestone - &
fragments
-very closely spaced, very blocky to seamy, L 81
polished silickesides
JRC 74
- 82
- 83 £ 9:38 to 10:12
- 84
LIMESTONE - hard, strong, little Ligth Gray BR
weathering, closely fractured, healed
fractures, steeply dipping, 85
bedding 20°- 30° :
CLAYSTONE - low hardness, friable, with Bluish Gray BR L 86
hard fragments, crusehed, wet, trace
limestone fragments >
- 87 10:18 to 10:45
SANDSTONE - fine-grained, hard, Bluish Gray BR
moderately strong to strong, little weathering, - 88
k_CaCOS lined fractures, blocky Bluish Gray BR

(Continued on Next Page)
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SANDSTONE, Silty - fine to very 5YR 51 BR o
fine-grained, moderately hard, moderately Bluish Gray
strong, little weathering, closely fractured,
trace oxidized zones - 90
CLAYSTONE - low hardness to moderately Bluish Gray BR , ,
hard, strong, little weathering, occasionally 5 YR 3/1 =R - 91 PN 10:48 1o 11:06
fractured Bluish Gray to
SILTSTONE, Sandy - fine to Gray 92
medium-grained sand, moderately hard,
moderately strong, moderately fractured, with §y
crushed zones, very blocky to seamy, Ai
CaCOa lined fractures )
Bluish Gray to BR.
SILTSTONE - with fine-grained sand, Dark Grayy - 94 §\<
moderately hard, moderately strong, little to
moderate weathering, trace sandstone > ] .
lenses, closely fractured, healed, moderate 5YR 3/1 - % 11:0910 11:31
steep dipping fractures
- 96
-blocky to very blocky, occasional thin seamy
zones
- 97
. . - 98
-zone of brecciated siltstone and sandstone
as it transitions to sandstone v
- - . 99 {4 11:35 10 11:57
SANDSTONE - fine-grained, hard, strong, Bluish Gray to BR
little weathering, modeately fractured, clay in Dark Gray
fractures — 100
-shear zone, very blocky, claystone
interoedded with sandstone, contains L 101
angular sanstone clasts in clay matrix,
polished surfaces in fractures
bedding 30°- 40° - 102
-transitions to silty, very fine-grained 7
sandstone, massive .
Bottom of boring at 103.0 feet. o
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DRILL RIG: D30, Rotary Wash SURFACE ELEVATION: 710 (see notes) LOGGED BY: AL

AKA BORING LOG BORINGS.GPJ AKA TEMPLATE.GDT 9/28/12

DEPTH TO GROUNDWATER: (see notes) BORING DIAMETER: 5 inches DATE DRILLED: 9/11/12
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-12" AC
CLAY, Lean, Sandy - fine to coarse-grained Brown to Reddish | Firm CL /
sand, some fine to coarse-grained, angular Brown
gravel I
- 3
- 4
- 5
- 6
- 7
\ L 8
>l
- 10
- 11
e
/\/ - 12
- 13
- 14
SAND, Clayey - coarse- gralned sand, with Brown to Reddish SC 15
fine-grained gravel Brown
- 16
. - 17
-increse clay content
- 18
- 19
(Continued on Next Page)
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SAND, Clayey - coarse-grained sand, with Brown to Reddish SC
fine-grained gravel Brown
- 21
CLAYSTONE - soft, plastic, deep Reddish Brown BR 22
weathering, trace fine-grained sand /
- 23
- 24
N
Mottled Reddish -
Brown & Bluish
Gray - 27
— 28
- 29
\ L 30
> bl
- 32
- 33
e
/\/ - 34
- 35
- 36
- 37
- 38
- 39
. ) - 40 — 12:25 to 14:44
-low hardness, soft at places, plastic to Reddish Brown 0
friable, deep weathering, closely fractured,
blocky to seamy, moist, trace calcite - 41
(Orinda Fm)
-moderately fractured 7.5 YR 3/4 L 42
(Continued on Next Page)
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CLAYSTONE - soft, plastic, deep Reddish Brown BR 43
weathering, trace fine-grained sand Light Gray
;‘f};g’-'grained silty sandstone lense at 43'1" to YR 14:49 10 1:05
- 45
2%
-hard, strong, intensely fractured lense at Mottled Reddish /46 /
45'8" Brown and Bluish
Gray
- 47 x§
-3-5 inch thick shear zone; dips 40°, fractured Reddish Brown 0 ‘ ‘
and seamy claystone with slight plasticity, some Bluish Gray 48 = 110t0 1:27
bright reddish brown clay Reddish Brown
CLAYSTONE/SILTSTONE - low hardness, with Bluish Gray - 49
friable, moderate weathering, moderately SYR32
fractured, clay in fractures, moist L 5
1 = 2:37 to 2:57
SILTSTONE - with very fine-grained sand, Bluish Gray to ° 871025
moderately hard, moderately strong, little Light Gray
weathering, closely fractured, blocky, closely 5BG 4/ - 52
spaced, tight to open fractures, dry, trace
oxidation stains
\ — 53
™~
CLAYSTONE - low hardness, friable, Mot_tledGDarK / o
moderate weathering, closely spaced, | Bluish Gray & B
intensely fractured, very blocky to seamy,/ Reddish Brown
?ot:ighed slickensided surfaces with shale-like L 55 K4 310 to 3:27
abric
7.5 YR4/N4.Oto_| -6
N3.0 Iy
— 57
- 58
-moderately hard, moderately strong, little
weathering, moderately fractured
- 59 (4 3:41 to 3:58
— 60
- 61
-abundant polished slickensided surfaces
that are continuous and less random,
polished surfaces/pressure fag/es/ - 62
) . - 63 (A 71410 7:45
-hard, strong, little weathering, moderately Mottled Dark Gray 0
fractured, some healed fractures and Bluish Gray
- 64
- 65

(Continued on Next Page)
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SILTSTONE, Clayey - low hardness, weak, Bluish Gray L 66
moderate weathering, occassionally 5BG 4/1t0 5B 4/1
fractured, blocky; contains soft zones filling
fractures and siltstone clasts Mottled Reddish A 749108:16
-soft at places, with clay in fractures, trace Brown & Bluish
hard fragments Gray L 68
intenseley fractured at 67' to 69'9", clay lined ’%
fractures, random slicks, basalt contact
69
E— : 70 [
SILTSTONE - fine-grained, moderately Bluish Gray
hard, moderately strong, little weathering,
occassionally fractured, very clocky-seamy - 71 8:22 to 8:51
with fine sandstone 5BG 4/11t0 5B 4/1 %
-with very fine-grained sand, intensely 2
fractured, calcite in fractures, trace oxidation 5YR 2.5/2
stains with depth, blocky, weak, closely
spaced healed fractures with CaCO3 lining, L 73
open faces polised with slickenslides with
random orientation, waxy fabric. »
L -~ . .
Mottled Reddish & 8:5810.9:23
Brown & Bluish
Gray \ v\ — 76
SANDSTONE - fine to medium-grained, Bluish Gra /
moderately hard, moderately strong, little L 77
weathering Mottled Reddish
CLAYSTONE - moderately hard, Brown & Blulsh
moderately strong, moderate weathering, Gray - 78
occassionally fractured, some oxidation
stains, trace hard fragments L 79 K4 9:29 t0 9:59
e
/\/ - 80
- 81
. . - 82
-blocky to very blocky and in places disturved
seams, closely spaced and healed 1-2 mm
thick fractures, abundant polished - 83 {4 10:02 to 10:32
slickenslides.
- 84
— 85
- 86
Bluish Gray to - 87 K4 10:38 to 11:03
Gray
. . - 88
-becomes sandier with depth N4 to N6 5BG 4/1
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SILTSTONE - to very fine grained Bluish Gray to 8o
sandstone, fine-grained sand (20-30%), Gray
moderately hard, moderately strong, little
weathering, closely fractured, some calcite - 90
fragments, oxidation stains in fractures Bluish Gray
SANDSTONE - fine to medium-grained, B i .
moderately hard, moderately strong, little o1 A$ 11:0710 11:28
weathering, occassionally fractured Bluish Gray
-contacted fractured, weak, with polished 92
slicks and CaCO83; approximate bedding
40-50° o "
SILTSTONE - some very fine-grained N5 to 5B 4/1
sandstone, moderately hard, moderately
strong, little weathering, highly fractured, dry, - 94 §\<
fractures closely spaced and contains
anastamizing fabric with blocks, some > ‘ ‘
CaCOa3 along fractures, blocky disturbed - % 11:341012:02
seamy -
CLAYSTONE/SILTSTONE - moderately arah Grayto o
hard, moderately strong, little weathering,
highly fractured, closely spaced, polised
surface along fractures, abundant - 97
mechanical breaks N4-5B 4 /1/\
-crushed at 97'5" and 98'11" \ L o8
> > - 99 ¥4 12:07 to 12:42
) . T~ — 100
-fine-grained sandstone lense at 100'3", trace N4 to 5B 4/1
calcite
— 101
- 102
e
Bottom of boring at 103.0 feet. o
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DRILL RIG: D30, Rotary Wash SURFACE ELEVATION: 710 (see notes) LOGGED BY: AL
DEPTH TO GROUNDWATER: (see notes) BORING DIAMETER: 5 inches DATE DRILLED: 9/14/12

DESCRIPTION AND REMARKS

COLOR
CONSISTENCY
SOIL TYPE
DEPTH
(ft)
SAMPLER TYPE
SAMPLER
BLOW COUNTS
MOISTURE
CONTENT (%)
DRY DENSITY
(pcf)
OTHER TESTS

-12" AC

CLAY, Lean, Gravelly - with fine to Mottled Brown, | Firm cL /
coarse-grained sand, angular gravel, wood Gray & Olive
fragments, moist Brown L 5

- 5 = 12:47 to 12:54

-fine to coarse-grained gravel
> - 8 [ 12:58 to 1:06
e

-trace cobbles

] 1:42to 1:52
Mottled Brown & to 1:5

L Bluish Gray\/ - 12

£ 4 . .
GRAVEL, Poorly Graded - \ Gray Loose GP 14 20810 2:13
sub-angular,granite, shale, sandstone clasts
— 15
ZILL? 6 KA
SILTSTONE/SANDSTONE - fine-grained, Mottled Yellowish BR
low hardness, plastic to friable, deep” Brown & Gray
weathering, moist \/) - 17
. 10YR 4/1 to
(Great Valley Formation) 7 5YR 5/6 10 5/8 LY 17
. . - 18
-anastamosing clay shears <1" thick, 50°to
= 3:1910 3:35

vertical, thin sandy interbeds; clay seams
may be pedogenic - 19
-thin gravel layer
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GRAVEL, Poorly Graded - sub-angular, Gray Loose GP
very hard, siltstone clasts Brown BR
CLAYSTONE/SILTSTONE - soft, friable, 7.5YR 4/6 ~ 21
deep weathering, crushed, angular blocky
weathering clasts, massive, no bedding P 7.8 t0 7:49
SANDSTONE/SILTSTONE - very '\Gf'oﬂ'ed Brown & BR N ' '
fine-grained, hard, moderately strong, ray
moderate weathering, closely fractured, mica 10YR 4/2 to 4/3 Ve %
on weathering surfaces, small mica grains
throughout - 24 KA 7:52 to 8:07
(Great Valley Formation) Xg
-weak laminations <5°
-healed fractures 90°to 70° - 2
-siltstone interbed, intensely fracturing but ; 8:30 to 8:53
faint bedding remains, < 10°, weathering 10YR 6/1 to 4/1 - 26
surfaces include polished surfaces
- 27
- 28 K4 8:58 t0 9:19
SANDSTONE/SILTSTONE - low hardness, Olive Brown &\ BR
friable, moderate weathering, intensely Gray / 28
fractured, clay in fractures, moist, mica 10YR 5/4 — 9:23 t0 9:45
grains, bedding about 30°, mottled zone 30’ \ L 30
Bluish Gray to
-low hardness, weak, moderate weathering, Dark Gray >
closely fractured, moist — 31
-bedding 20-30° ~
-bedding <10° 10YR 4/1 to 3/1 -
-fine-grained sandstone lense at 31'9", hard,—
strong, little weathering
. . - 33 4 9:48t0 10:18
-siltstone with sandstone, subangular 10YR 2/1 to 5/1 0
rounded chips of sandstone generally b
massive /\/ - 34
— 35
- 36
, N - 37 KA 10:24 t0 10:36
-Siltstone with interbedded sandstone, soft to Gray to Dark Gray °
low hardness, friable, moderate weathering,
crushed, fine-grained sandstogs fragments 10YR 21 10 5/1 ~ 38
-bedding < 10 2
-Sandstone/Siltstone, highly weathered, 10YR 2/1 to 5/1 = 10:40 to 10:59
subrounded sandstone clasts, bedding - 40
marked by sandstone and siltstone interbeds.
- 41
-bedding 30°
o~ 11:06 to 11:33
- 42
-low hardness, intensely fractured with clay, 10YR 2/1
trace calcite along fractures, generally

(Continued on Next Page)
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massive Bluish Gray to
-bedding <10° Dark Gray
SHALE/SILTSTONE/SANDSTONE - low 44
hardness, weak,heavily weathered, closely 10YR 2/1
fractured, massive, no bedding, generally ‘ ‘
fines upward, moist 45 K 11:36 to 12:05
-sandstone interbed
-45'- 46' hard sandstone, interbedded, 46
intensely fractured, healed
SHALE/SANDSTONE - fine-grained, hard, Gray to Dark Gray BR
strong, little weathering, closely fractured, 47 §3<
trace calcite in fractures 10YR 5/1
-becomes intensly fractured, healed, 48\ 12:09 t0 12:35
anastamosing fractures; becomes sandy 10YR 4/2 &
towards base
49
-fractures vertical to 30°, closed, healed
SHALE/SANDSTONE - moderately hard, Brown to Grayish
weak, moderate weathering, intensely Brown 50
fractured, more breciated than above
~crushed 10YR 7/1 to 5/2 y
52 {4 12:38 tp 1:08
-stronger with depth, little weathering, closely Gray P
fractured
-becomes very fine-grained sandstone to 53
shale, massive, no bedding >
54
w .
56 4 1:1210 1:35
-56't0 56.5' siltstone/shale with fine silty 10YRSA—0__| °
matrix, base marked by subdrounded gravel 4
clasts Gray 57
SHALE/SANDSTONE - fine-grained,
moderately hard, moderately strong, little 58
weathering, closely fractured, lots of healed 10YR 5/1 to 4/2
fractu res/join/ts/
59
-59'-60' rubbly zone, heavily fractured
60 {4 1:40 10 1:57
-60'-62' dipping fracture, anastamasing, °
separating, intensely weathered, siltstone
from less weathered siltstone on other side, 61
possibly old bedrock fault, clay filled fracture
62
63 [

Bottom of boring at 63.5 feet.

NOTES:

(Continued on Next Page)
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DESCRIPTION AND REMARKS

(Continued from Previous Page)

COLOR

CONSISTENCY
SOIL TYPE
DEPTH
(ft)
SAMPLER TYPE
SAMPLER
BLOW COUNTS
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1. Groundwater levels were obscured due to rotary wash drilling method. (See report for discussion).

2. Stratification lines represent the approximate boundaries between material types and the transitions may be gradug|.

3. Approximate ground surface elevation based on LBNL Topographic Survey Drawings, undated.
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A3GEQO, Inc. and Lettis Consultants, International, Inc. (ASGEO/LCI), 2012, “Bevatron Observations,
LBNL, Berkeley, CA”, memorandum dated April 6, 2012.

Geotechnical/Geologic Observations of Bevatron Excavations
(Deep Tunnel, Western Branch Tunnel, Injector, MG Basement and Concrete Shielding Wall)

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations



LEI

Date: April 6, 2012 A3GEO Project #: 1100-2D
Project: Bevatron Observations
LBNL, Berkeley, CA
To: Joe Harkins, Project Director
From: Dona Mann, G.E. (A3GEO), John Baldwin, C.E.G. (LCI)
R.E.: Summary of Observations during Bevatron Demolition

This memorandum documents our geologic field observations made during the demolition of the Bevatron
between November and December 2011. Observations were made by Mr. John Baldwin, C.E.G. of Lettis
Consultants International, Inc. (LCI), in the following excavated areas: (1) the Deep Tunnel, (2) the Western
Branch Tunnel, (3) the Injector, (4) the MG Basement, and (5) the Concrete Shielding Wall in the southeast
corner of the site. These key observation locations are identified on the attached Site Plan (Figure 2) and are
discussed in detail below. Photographs illustrating the key observations are attached and also identified on
Figure 2.

The data collected from the excavations should be compiled and interpreted with all existing site information
for a comprehensive geologic and geotechnical analysis of the former Bevatron site; however, this was
beyond the limits of this memorandum which transmits field observations only. The observation locations
indicated on the Site Plan (Figure 2) were determined by measuring from existing improvements and should
be considered approximate.

Deep Tunnel

The excavation of the Deep Tunnel was observed between November and December 2011 and included
photo-documentation during various stages of excavation. Due to unstable and unshored excavation cuts,
our observations were restricted to a zone above the southern end of the tunnel excavation. Based on
conversations with the contractor and surveyor, the excavation approached depths of 20-25 feet, or
elevations ranging between approximately 710 feet (at the surface) to 685 feet (at the base). Bedrock
samples from the excavation were obtained from the contractor for close-up visual evaluation. As shown on
the Site Plan (Figure 2), we provide two photographs of the excavation. Photograph 1 is an overall view of
the Deep Tunnel excavation looking northwest; Photograph 2 is a view of the northern tunnel wall face
showing the general geologic conditions exposed.

The southern and central part of the excavation exposed dark gray to greenish gray blocky/disturbed/seamy
claystone overlain by a yellowish light brown, blocky to very blocky, fine-grained sandy siltstone (Photograph
2). These soft bedrock deposits are from the Orinda Formation. The claystone contained minor seeps, and
abundant polished slickend-sided surfaces that were soft, friable and readily parted along discontinuities.
The claystone is similar to the sheared claystone observed near previous waypoints WP-97, -99, and -100 in
the central part of the Bevatron excavation (Figure 1, A3GEO, 2011). The sandy siltstone is correlative with
the bedrock observed at previous waypoints WP-101 and -102 (Figure 1; ASGEO, 2011). The bedrock
relations suggest the Orinda Formation dips northeast at a shallow to moderate angle. Northwest along the
excavation, the bedrock defines a buried ridge capped by highly weathered and decomposed rock overlain
by a colluvium with soil, and multiple packages of artificial fill (Photograph 2). Bedrock projects below the
base of the excavation near the outer ring tunnel and abruptly transitions to dark brown clayey colluvium
overlain by light brown to brown, sandy gravelly clay-rich fill. These deposits are tens of feet thick and
project northwesterly into the filled portion of Blackberry Canyon. The colluvial deposits range from firm to
stiff. No free flowing water was encountered in the excavation.
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Western Branch Tunnel

The Western Branch Tunnel excavation was observed in early to middle November 2011 (Figure 2). The
excavation was relatively shallow (6 to 8 feet deep) and approached an elevation of about 702 feet. The
exposures consisted of two packages of fill. The shallow fill typically was comprised of a dark brown to
brown, soft, moist clay; the deeper fill was comprised of a brown, sandy gravely clay that in places was
loose and contained abundant Orinda Formation sandstone and siltstone clasts mixed with reddish brown
clay. Bedrock was not observed in the excavation.

Injector

The Injector excavation extended from the intersection of the MG Basement toward the southwest along
three caissons supporting the former Injector (Figure 2). Photographs 3, 4 and 5 show the eastern wall of
the excavation which generally consisted of bedded Orinda Formation bedrock overlain by artificial fill. The
Orinda Formation consists of a lower package of reddish brown to grayish red claystone and siltstone with
isolated thin blocks of hard limestone (Photograph 4). The claystone and siltstone is highly fractured and
contains a distinct anastomosing fabric aligned with steeply east-dipping shear planes. The claystone and
siltstone is overlain by a distinct 6-inch-thick, reddish brown clay shear zone (Photograph 5) that is soft,
highly polished and contains occasional striae (groove marks). The base of the clay shear zone is at about
elevation 704 feet. The base of the clay contact strikes N50-55°E and dips between 20-32°NW (i.e., out of
slope), whereas the striae trend south-southwest. The clay shear zone is overlain by a discontinuous lens of
olive to greenish brown silt (south end of excavation, Photograph 4) and a bedded conglomerate with basal
channel-like deposits and thin laminations of reddish to greenish silt (central part of exposure). The northern
extent of the clay shear zone is unclear, however, the conglomerate may truncate the clay shear zone, or
alternatively, the clay shear thins and disappears as it approaches the conglomerate. Collectively, these
weak to soft bedrock materials are overlain by gravelly, silty clay fill to the ground surface (about elevation
709-710 feet). We note that the clay shear zone has accommodated a significant amount of past
displacement, and it is near the areas of slope instability previously documented during the original
foundation excavation in 1949 (see historical photographs of landslides 1 to 3 in LBNL Report 015_00077
dated November 18, 1949).

In addition, we made observations of an adjacent 10- to 15-foot high vertical cut located opposite (west) the
Injector foundation. The base of the cut was at an approximate elevation of 695 feet and exposed reddish
brown claystone mottled with grayish reduced zones overlain by a light brown colluvium. The clay shear
zone exposed in the eastern wall (described above) was not observed in the vertical cut opposite the
Injector foundation. The base of the excavation was dry with no visible seeps.

MG Basement

The MG Basement observations were limited to the northeastern part of the basement. Due to restricted
access and safety concerns, minimal exploration of the slope was permitted. Our observations were limited
to several shallow soil pits high on the slope and limited probings made with a rock pick. A photomosaic
(Photograph 6) of the eastern wall of the excavation shows that much of the material exposed consisted of
artificial fill with large angular blocks of gravel (claystone, siltstone, sandstone affinity) randomly distributed
in a clay-rich matrix. A small exposure of Orinda Formation bedrock was encountered in the southeastern
end of the excavation near the intersection of an adjacent basement wing-wall and consisted of a reddish
brown claystone to siltstone. No obvious signs of landslide material or seeps were noted; however, our
exploration was significantly restricted to primarily distant observations. We note that this part of the former
MG Basement is close to the previously mapped landslide at Building 46 as well as the slope failures
encountered during the original foundation excavation in 1949 (see historical photographs of landslides 1 to
3 in LBNL Report 015_00077 dated November 18, 1949).
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Concrete Shielding Wall

The Concrete Shielding Wall excavation in the southeastern corner of the Bevatron footprint provided an
excellent exposure of Orinda Formation bedrock. The exposure was about 40 to 50 feet long and between 5
and 7 feet deep (approximate elevations of 705 to 703 feet). We were not permitted to enter the excavation
so all notes were recorded from outside and above the excavation. A photomosaic of the eastern and
central part of the excavation is provided in Photograph 7. In general, the photomosaic depicts the
northwest-striking, shallow to moderately east dipping, black to gray, thinly bedded siltstone and claystone
units with occasional discontinuous interbeds of limestone. The claystone typically is highly fractured
tending toward a blocky/disturbed/seamy fabric. These observations are consistent with notes collected
between previous waypoints WP-95 and -104 that encountered northwest striking and northeast dipping
brecciated claystone with limestone interbeds (Figure 1; A3GEO, 2011). No groundwater or seeps were
observed in the excavation.

REFERENCES

A3GEO, 2011, Summary of Bevatron Observations Memorandum dated September 30, 2011 prepared by
A3GEO and LCI.

Lawrence Berkeley National Lab, 1949, correspondence to Mr. C.P. Moen, titled Landslides in Bevatron
Area dated November 18, 1949; LBNL consultant report no. 015_00077.
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BEVATRON DEMOLITION Photograph 1
Berkeley, CA Deep Tunnel Excavation
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BEVATRON DEMOLITION Photograph 2
Berkeley, CA Deep Tunnel Excavation Northern Wall



BEVATRON DEMOLITION Photograph 3
Berkeley, CA Injector Excavation
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BEVATRON DEMOLITION Photograph 4
Berkeley, CA Injector Excavation Eastern Wall
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BEVATRON DEMOLITION Photograph 5
Berkeley, CA Injector Excavation Clay Shear Zone
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BEVATRON DEMOLITION Photograph 6
Berkeley, CA MG Basement Excavation — Eastern Wall
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BEVATRON DEMOLITION Photograph 7
Berkeley, CA Concrete Shielding Wall Excavation



A3GEQ, Inc., 2013, “Geotechnical Investigation Report, Wilson Landslide, Lawrence Berkeley National
Laboratory, Berkeley, California,” consulting report dated March 11, 2013.

Logs of Borings B-1, B-2, B-4 and B-5
Slope Indicator Plots B-1 and B-2

FY 2014 Integrative Genomics Building (IGB) Investigation
Subsurface Data from Previous Investigations
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A3GEo, Inc.

1331 Seventh Street, Unit E
Berkeley, CA 94710
Telephone: 1 (510) 705-1664
Fax: 1(510) 373-1508

CLIENT Lawrence Berkeley National Laboratory
PROJECT NUMBER 1100-11B
DATE STARTED 1/8/13 COMPLETED 1/10/13

PROJECT NAME
PROJECT LOCATION Berkeley, California
GROUND ELEVATION 988.5 ft

BORING NUMBER B-1

Wilson Slide Investigation

PAGE 1 OF 2

HOLE SIZE 3.875"

DRILLING CONTRACTOR _Gregg Drilling and Testing, Inc. GROUND WATER LEVELS:
DRILLING METHOD Rotary Wash Drilling AT TIME OF DRILLING ---
LOGGED BY DI CHECKED BY JNB AT END OF DRILLING ---
NOTES _Inclinometer installed; GW obscured by drilling method. AFTER DRILLING ---
w . — o
zZ = ° <
I g % 5 8 = 2 ":')’T o = & E/ X E =
F_|To o |Hh2z3|-o|55|2z|5wWl| OTHERLAB
aE (L w 0o ZG8|E5(9
Ui S é 9 MATERIAL DESCRIPTION 7 % EE:' 8 <>( %g 2& gE 8 § g TESTS / NOTES
o 2Z |2 ©Z|5 |z |325| =
% a |0 O
0
7 FAT CLAY (CH) - Dark brown to gray, soft to firm, with trace coarse
- e / sand, trace silt, wet to saturated - Qc/Qls
LL: 68
| _% MC 7 15| 91 | 32 PI: 47
LL: 54
i _% g MC 8 [125| 93 | 30 Pl 32
15 %
CLAYEY SAND/ SANDY LEAN CLAY (CL) - Dark brown to olive, stiff, LL: 34
5 - little coarse sand, trace angular volcanic clasts, moist - Qc/Qls MC 9 3 | 15| 17 Pl: 14
20
WEATHERED SILTSTONE - Olive brown and reddish brown, deeply LL: 34
- - weathered, friable, soft, crushed, with fine sand and clay in matrix, MC 14 PI: 11
moist - Qc/Qls [
B N - at 21.5' - basal slide plane inferred.
- SILTSTONE - Greenish gray, deeply weathered, friable, soft with MC 29
interbeds of silty very finegrained sandstone - ORINDA FORMATION
25
L - CLAYSTONE TO SILTSTONE - Greenish gray to reddish brown, soft
to weak, discoloration at contact dipping 40-50", random slickensides
- b clay gouge.
30 ANDESITIC VOLCANICS - Light gray to brown, moderately
weathered, moderately strong, moderately hard, intensely fractured -
B T MORAGA FORMATION
35

(Continued Next Page)
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A3GEo, Inc.
1331 Seventh Street, Unit E

BORING NUMBER B-1

Berkeley, CA 94710 PAGE 2 OF 2
Telephone: 1 (510) 705-1664
Fax: 1 (510) 373-1508
CLIENT Lawrence Berkeley National Laboratory PROJECT NAME Wilson Slide Investigation
PROJECT NUMBER 1100-11B PROJECT LOCATION Berkeley, California
DATE STARTED 1/8/13 COMPLETED 1/10/13 GROUND ELEVATION 988.5 ft HOLE SIZE 3.875"
DRILLING CONTRACTOR _Gregg Drilling and Testing, Inc. GROUND WATER LEVELS:
DRILLING METHOD Rotary Wash Dirilling AT TIME OF DRILLING ---
LOGGED BY DI CHECKED BY JNB AT END OF DRILLING ---
NOTES _Inclinometer installed; GW obscured by drilling method. AFTER DRILLING ---
w - — o
zZ = ° <
T g % 5 8 = 2 ":')’T o = & E/ ~ E =
F_|To o |Hh2z3|-<|55|2z|5wWl| OTHERLAB
|0 L [72] O Z 0o |- (@)
%v é 9 MATERIAL DESCRIPTION 7 % 2 - 8 <>( § £|538 gL|I_J 8 8 g TESTS / NOTES
(&) z ~
O 2Z |2 °Z|5 |z |28 O
%) o =) O|
35
ANDESITIC VOLCANICS - Light gray to brown, moderately
- - weathered, moderately strong, moderately hard, intensely fractured -
i 1 MORAGA FORMATION(continued)
40
45
i ] - At 46' to 51': No Recovery
50
i ] BASALT - Brown, highly fracture, random fracture orientation.
55
60

Bottom of borehole at 61.5 feet.
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A3GEo, Inc.
1331 Seventh Street, Unit E

BORING NUMBER B-2

FORMATION

Berkeley, CA 94710 PAGE 1 OF 2
Telephone: 1 (510) 705-1664
Fax: 1(510) 373-1508
CLIENT Lawrence Berkeley National Laboratory PROJECT NAME Wilson Slide Investigation
PROJECT NUMBER 1100-11B PROJECT LOCATION Berkeley, California
DATE STARTED 1/11/13 COMPLETED 1/14/13 GROUND ELEVATION 979.8 ft HOLE SIZE 4.875"
DRILLING CONTRACTOR _Gregg Drilling and Testing, Inc. GROUND WATER LEVELS:
DRILLING METHOD Rotary Wash Dirilling AT TIME OF DRILLING ---
LOGGED BY DI CHECKED BY JUNB AT END OF DRILLING ---
NOTES _Inclinometer installed; GW obscured by drilling method. AFTER DRILLING ---
i : _ °
zZ = ° <
I g % 5 8 = 2 ":')’T o = & E/ X E =
F_|To o |Hh2z3|-o|55|2z|5wWl| OTHERLAB
|0 L [72] @) Z 0o |- (@)
Ev é 9 MATERIAL DESCRIPTION 7 % 2 = 8 <>( ff 2|23 gL|I_J 8 8 g TESTS / NOTES
&) P4 ~
0 2Z |2 °Z|5 |z 28| O
(%) a |0 O
0
V FAT CLAY (CH) - Dark brown to brown, firm to stiff, trace silt,
= intermittent angular maraga clasts up to 3/4 inch in diamter, wet.
/ Qc/Qls
_ / MC 8 3
_/ MC 13 35
5 /
_ % N MC 9 35
/4
—@O CLAYEY GRAVEL (GC) - Brown to gray,moist to wet, Qc/Qls MG 12
'{& MC| 13 |25
10 V FAT CLAY (CH) - Dark brown to stiff, trace silt and fine graind sand. |
i | / Qc/Qls MC 6 175
I ‘% MC| 10 2
| _/ MC 10 2.25
15 /
/ MC 9 25
A MC 9 25
B 7] OLD 1962 SLIDE PLANE - Yellowish brown to dark brown clay, very
| _ weathered, weak.
SILTSTONE - Gray to reddish brown, deeply weathered, moderately MC 52
B 7 strong - ORINDA FORMATION
20 CLAYSTONE - Reddish brown, deeply weathered - ORINDA

- ORINDA FORAMTION

SILTSTONE - Reddish brown, deeply weathered, intensely fractured -

- at 23": Crushed and seamy zone, no distinct shear.

. (random) - ORINDA FORMATION

30

7] SILTSTONE - Reddish brown, deeply weaterhed, moderately strong,
25 intensely fractured to crushed, well cemented, highly sheared with
some fine gravel and fine grained sand, no distinctclay gouge shears

- at 31": clayey gravelly sandstone lens

SILTSTONE - Gray to reddish brown, deeply weathered, moderately
. strong, some fine sand and gravel - ORINDA FORMATION

35

SILTSTONE - Gray to reddish brown, deeply weathered, moderately
. strong, some fine sand and gravel, sheared, no distinct clay gouge
polished random slicken sides - ORINDA FORMATION

(Continued Next Page)
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A3GEo, Inc.
1331 Seventh Street, Unit E

BORING NUMBER B-2

Berkeley, CA 94710 PAGE 2 OF 2
Telephone: 1 (510) 705-1664
Fax: 1(510) 373-1508
CLIENT Lawrence Berkeley National Laboratory PROJECT NAME Wilson Slide Investigation
PROJECT NUMBER 1100-11B PROJECT LOCATION Berkeley, California
DATE STARTED 1/11/13 COMPLETED 1/14/13 GROUND ELEVATION 979.8 ft HOLE SIZE 4.875"
DRILLING CONTRACTOR _Gregg Drilling and Testing, Inc. GROUND WATER LEVELS:
DRILLING METHOD Rotary Wash Dirilling AT TIME OF DRILLING ---
LOGGED BY DI CHECKED BY JUNB AT END OF DRILLING ---
NOTES _Inclinometer installed; GW obscured by drilling method. AFTER DRILLING ---
i : _ °
zZ = ° <
I g % 5 8 = 2 ":')’T o = & E/ X E =
F_|To o |Hh2z3|-<|55|2z|5wWl| OTHERLAB
|0 L [72] O Z 0o |- (@)
% E é 9 MATERIAL DESCRIPTION & % 2 2 8 <>’: u £l5¢2 g i 8 8 8 TESTS / NOTES
(&) z ~
O 2Z |2 °Z|5 |z |28 O
(%) o =) O|
35
SILTSTONE - Gray to reddish brown, deeply weathered, moderately
- - strong, some fine sand and gravel, sheared, no distinct clay gouge
polished random slicken sides - ORINDA FORMATION(continued)
i 40 ] - at 39": angular clasts of volcanics, with bedding dipping 45 degrees
SILTSTONE - Greenish gray, deep to moderate weathering, friable to
| i weak, low hardness - ORINDA FORMATION
45
SILTSTONE - Reddish brown, clayey - ORINDA FORMATION
i ] TRANSITION ZONE - from ORINDA FORAMTION TO MORAGA
= e FORMATION, sheared sandy clay, soft, varigated discoloration,
laminae inclined subhorizontalto 70 degreees (Older shear zone?) /7
BASALT - Greenish gray, little weathering, strong, closesly fractured,
50 very well cemented - MORAGA FORMATION
i ] - at 52": highly sheared clayey matrix, no change in rock-type.
55

Bottom of borehole at 55.0 feet.
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A3GEo, Inc.

1331 Seventh Street, Unit E
Berkeley, CA 94710
Telephone: 1 (510) 705-1664
Fax: 1(510) 373-1508

CLIENT Lawrence Berkeley National Laboratory

PROJECT NUMBER 1100-11B

DATE STARTED 1/16/13 COMPLETED 1/17/13
DRILLING CONTRACTOR _Gregg Drilling and Testing, Inc.
DRILLING METHOD Rotary Wash Drilling

LOGGED BY BM CHECKED BY JNB
NOTES Piezometer installed.

BORING NUMBER B-4

PAGE 1 OF 2

PROJECT NAME Wilson Slide Investigation

PROJECT LOCATION Berkeley, California

GROUND ELEVATION 920 ft HOLE SIZE 4.875"

GROUND WATER LEVELS:
AT TIME OF DRILLING

AT END OF DRILLING

W AFTERDRILLING 19.80 ft/ Elev 900.20 ft (1/23/2013)

w 3 N —~ (<
zZ = ° <
T g % i @ = 2 ":')’T o > |& E/ X E =
E_|To o |h2z3|re|Eg|22z|SwWd| OTHERLAB
oaE | w 0o ZG8|E5(9
g LS é 9 MATERIAL DESCRIPTION 5 % 2 2 8 <>’: § |52 g '-,'_J 8 8 g TESTS / NOTES
(&) z ~
0 2Z |2 °Z|5 |z 28| O
%) o (=) (&} x
0
GRAVELLY LEAN CLAY (CL) - Olive brown, stiff to very stiff, angular
= e clasts up to 1" in diameter, trace sand - FILL and weathered MORAGA
FORMATION
n i MC 6 2.5
§ 7 MC 8 3.5
5
n i N MC 14 3.5
B i BASALT AND ANDESITE - Reddish brown to olive brown, deeply
weathered, strong, hard to very hard, intensely fractured to crushed, MC 29
B b massive - MORAGA FORMATION
n i MC 33
10
MC 54
15
i ] - at 16": Closely fractured, claylined, hard to very hard, strong.
20 N 4
i o5 ] TRANSITIONAL CONTACT - Reddish brown to gray, mottled, little
weathering, friable to weak, soft to low hardness, intensely fractured to
crushed andesite, blocky - Possible old shear zone - MORAGA
B N FORMATION to ORINDA FORMATION
- B SANDY SILTSTONE - Mottled reddish brown to gray, deeply
weathered, intensely fractured to crushed - ORINDA FORMATION
30
- at 30": Poor recovery - inferred sandstone or conglomerate lense.
[ SANDSTONE - Olive brown to blue gray with some mottled reddish
= — brown, moderately weathered, friable, fine grained, trace small calcium
carbonate inclusions, well cemented below 33.5' - ORINDA
B 7 FORMATION
35

(Continued Next Page)
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A3GEo, Inc.

1331 Seventh Street, Unit E
Berkeley, CA 94710
Telephone: 1 (510) 705-1664
Fax: 1 (510) 373-1508

CLIENT Lawrence Berkeley National Laboratory

PROJECT NUMBER _1100-11B

DATE STARTED 1/16/13 COMPLETED 1/17/13
DRILLING CONTRACTOR _Gregg Drilling and Testing, Inc.

DRILLING METHOD _Rotary Wash Dirilling

LOGGED BY BM CHECKED BY JNB
NOTES Piezometer installed.

BORING NUMBER B-4

PAGE 2 OF 2
PROJECT NAME Wilson Slide Investigation
PROJECT LOCATION Berkeley, California
GROUND ELEVATION 920 ft HOLE SIZE 4.875"
GROUND WATER LEVELS:
AT TIME OF DRILLING ---
AT END OF DRILLING _---

W AFTER DRILLING _19.80 t/ Elev 900.20 ft (1/23/2013)

o : S| =
o I — E = w 2\_, )
= |To i% ExE5 &AE’“%E 5%5 OTHER LAB
oaE| %o MATERIAL DESCRIPTION Y 8051 |we|z8|LE|839
W= g5 3 |223°5 év:)&g; QBx| TESTS/NOTES
O 2Z |2 °Z|5 |z |28 O
(%) o a O|
35
CLAYSTONE - Blue gray, trace fine sand, gravel, well cemented in
- - zones with calcium carbonate inclusions - ORINDA
i 1 FORMATION(continued)
L - - at 37.5" Thin hard sandstone lense.
40
i ] - at 42": Introduction of reddish brown laminations
L - SANDSTONE - Blueish gray to brown, well-cemented sandstone -
45 ORINDA FORMATION.
i ] CLAYSTONE TO SILTSTONE: Bluish gray to brown, trace fine
- — grained sand - ORINDA FORMATION.
50
SANDSTONE: Bluish gray with trace reddish brown mottling, very fine
- - grained sand, trace clay - ORINDA FORMATION.

Bottom of borehole at 51.5 feet.
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A3GEo, Inc.
1331 Seventh Street, Unit E

BORING NUMBER B-5

Berkeley, CA 94710 PAGE 1 OF 1
Telephone: 1 (510) 705-1664
Fax: 1(510) 373-1508
CLIENT Lawrence Berkeley National Laboratory PROJECT NAME Wilson Slide Investigation
PROJECT NUMBER 1100-11B PROJECT LOCATION Berkeley, California
DATE STARTED 1/18/13 COMPLETED 1/18/13 GROUND ELEVATION 920 ft HOLE SIZE 4.875"
DRILLING CONTRACTOR _Gregg Drilling and Testing, Inc. GROUND WATER LEVELS:
DRILLING METHOD Rotary Wash Dirilling AT TIME OF DRILLING ---
LOGGED BY BM CHECKED BY JNB AT END OF DRILLING ---
NOTES Borehole grouted upon completion. GW obscured by drilling method. AFTER DRILLING ---
w - — o
zZ = ° <
I g % 5 8 = 2 ":')’T o = & E/ X E =
F_|ZTo @ |ph2zd|-olEg|PZz|SWQ]  OTHERLAB
R L no Z 06| O
%v é 9 MATERIAL DESCRIPTION 7 % = - 8 <>( § £|538 gL|I_J 8 8 g TESTS / NOTES
(&) z ~
0 2Z |2 °Z|5 |z 28| O
%) o (=) O|
0
Not Logged
- - See Log of
Boring B-4
5
10
15
20
i BRECCIATED TUFF - Reddish brown to dark gray, hard, with some N
= — sand, angular clasts <3/4" in diameter, moist - MORAGA N MC | 32/5.0 >4.5
FORMATION
§ 7 N MC 71
25
B i N MC 42
§ 7 N MC 43
i ] CLAYEY SILTSTONE - Bluish gray to reddish brown, mottled, deeply
= — weatherd, friable, with fine gravel and conglomerate. - ORINDA MC 46
30 FORMATION
N MC 30
B M MC 32

Bottom of borehole at 32.5 feet.
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