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O
- lareds ida depas is of
Moraga Formation
El Moraga Formation
T
i EI Orinda Formation
1h

GraatValley & roup

L S
Contict showing dip
dashad whara 2 pproimats y
lecaiad; dotied whera concaalked

L‘I ——'r—'Illl
Fault, showing dip
dazhad whara a pproimats
boa ted; hotiad whera conc e ld;
ke whars probaba

T

Strka and dip of beds

Bourdary of Lawrance
Barkalay Natiora | Labomtony

CONTOLUR INTERWAL 10 FEET
rerereg ﬁ LMNE R B AL PN A PATLM




Where’s The Data?

AR
- lareds ida depas is of
Moraga Formation

L S
Contict showing dip
dashad whara 2 pproimats y
lecaiad; dotied whera concaalked

L‘I ——'r—'Illl
Fault, showing dip
dazhad whara a pproimats
boa ted; hotiad whera conc e ld;
ke whars probaba

T

Strka and dip of beds

Bourdary of Lawrance
Barkalay Natiora | Labomtony

CONTOLUR INTERWAL 10 FEET
rerereg ﬁ LMNE R B AL PN A PATLM




Where’s The Data?

AR
- lareds ida depas is of
Moraga Formation

L S
Contict showing dip
dashad whara 2 pproimats y
lecaiad; dotied whera concaalked

L‘I ——'r—'Illl
Fault, showing dip
dazhad whara a pproimats
boa ted; hotiad whera conc e ld;
ke whars probaba

T

Strka and dip of beds

Bourdary of Lawrance
Barkalay Natiora | Labomtony

CONTOLUR INTERWAL 10 FEET
rerereg ﬁ LMNE R B AL PN A PATLM




Bevalac Area “Soft” Rock Geologic Map




Building 71 “Soft” Rock Geologic Map
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Geotechnical Boring Map

o

WCA 1955 — 7

+£840.0/831.0

: N WCA 1955 — 5 R : -
& £866.0/844.5 ' R : .
| WCA 1955 — 1 / 3 R - a2 Location of Figure 3
N T856.6,/847.6 € R R

WCA 1855 — 2
+858.6/846.1

WCA 1935 — 3 )

+880.3/847.3 SB71-08-3
>™ WCA 1955 — 4

+862.2/846.2

WCA 1955 — 6
+846.9,/828.9

S

Z09= : . _
¥ Ha 1964 — 2
+858.0,/845.0

WCA 1955 — 8 ;
HA 1984 — 1

HLA 1873-1
+843.6,/824.6 7" +839.0,/819.5
' +B857.0/845.0

Vi
HMLA 1969 — 2 \ .
/ . /
/,

£842.7/810.7
’ HMLA 1969 — 1 lnfSedll HWLA 19721
T 1. -
+835.0,/810.0 LANY] ; £853.0/835.5 |wa AMLA T
\R VA L +860.0/%

P =
HLA 1973-3 : . HMLA 1971—2  |faer——
+843.0/805.0 HA1975-2 Ry WG aa 8000 gt
BB ! [£833.0/820.5 | Wl et £ :
NI AW L) o HLA 16975—1
HLA 1873-6 VRN A, AL /[ £852.0/838.0
S \ : HMLA 1971-3
+875.0/7

i}
.
()
- |

—y

rerFeees

BERKELEY LAB




Geotechnical Boring Logs (1955)

HOLE 3 HOLE ¥
ELEV 860,3 ELEV 862.2

77 4 A

7 y /
W STIFF, DARK BROWN SILTY CLAY s Fimm 7O BTIFF, DARK BROWN
\.\ FINE SANDY CLAY

SMPLE B=!
24 slows/Fr
WC - 19

o0 - 109
uN - 6880

S8TIFF, RED~BROWN FINE SANDY CLAY
WITH SANDSTONE ROCK

BSAMPLE W2
%, 1]96 sLowa/Fr
7 Hwe - 13

R L ldoe = 121
STIFF, RED-BROWN “[TuN - 6830
FINE SANDY CLAY WITH ROCK

SAMPLE 3~
12 BLows/Fr
we = ||
oD — 108
UN - 1900

handout page 1

DENSE, BROWN CLAYEY SBAND \
WITH SANDSTONE OR CONGLOMERATE V| SAMPLE B

.- p)60 & (a4
: awc—a

DENSE, BROWN CLAYEY SAND
WITH SANDSTONE AND SHALE

DEPTH BLEOW SURFACE, IN FEET

- 10740

KEY

SAMPLE NUMBER

KUMBER OF BLOWS TO DRIVE SAMPLER

WC — WATER CONTENT, PERCENT OF DRY WEIGHT
DD - DRY DENSITY, PCF

UN — UNCONFINED EOMPNESSIVE S TRENGTR, PSF
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Geotechnical Boring Log (1955)

QROUND SURFACE

HOLE 3
ELEV 860.3

AN

Y1 STIPF, DARK BROWN SILTY CLAY

8AMPLE 3
NZL aLg:s/n
| ao-so

UN - 3120 |

7y
N
D

/.

J
w

BAMPLE 3-2

26 BL (2§
a i o/
l
g
7

- 102
- 9270

£| STIFF, RED-BROWN
l FINE SANDY CLAY WITH ROCK
N

—y

rerFeees

II.|




—y

rerFeees

BERKELEY LAB

Geotechnical Boring Log (2009)

ASA BTN LN 0081008 BSOS L OGS BELLA GRU

[DRILL R1G:  Portabis Hydraulic, Sokd Flight Auger | SURFACE ELEVATION: 8545 (sos noles) | LOGGED BY: DI

|DEPFTH TO GROUNDWATER: _(sea nates) | BORING DIAMETER: 4 inches | DATE DRILED: 10809

6" CONCRETE

3" GRAVEL BASE

CLAY, Lean - with =it and fine to coarse
=sand (FILL)

aut

'CLAY, Lean - with sit and fine sand
Includes clasts of angular sandsione,
decreasing in abundance with depth
{Calluvium)

handout page 2

(Cantinued an Nexi Page)

ALAN KROFPF
A ASSOCINTES

EXPLORATORY BORING LOG
BUILDING 71 BELLA

Berkeley. California

(=N

PROJECTNO_ |

2335108 |

DATE [ SHEET
T ﬁm—"’““'”ﬁ NO.(9-3




Geotechnical Boring Log (2009)

DRILL RIG: Porable Hydraukc, Sokid Flight Auger

SURFACE ELEVATION: 854.5 {ses nobas)

BORING DIAMETER: 4 inches

ALANMN KROFF
& SO NTES

LEtalinl pabidl plpllictely
L PR P I R

EXPLORATORY BORING LOG

BUILDING 71 BELLA
Berkeley, Califomia

PROJECT NO.

DATE SHEET

£135-108

Howembar 2003 1 af 2

BORING NO. (9.3

—y
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Geotechnical Boring Log (2009)

6 CONCRETE
3 GRAVEL BASE

CLAY, Lean - with =it and fine o coerse
gand {FILL)

-abundant rock fragments

ot

CLAY, Lean - with =it and fine sand
includes clasts of anguisr sandsione,
decreasing in abundance with depth
{Collueium)




Environmental Well Log (1993)

BORING # SURFACE ELEVATION: LOGGED BY: DATE DRILLED: | PAGE:
71-93-2 ~ 850 feet Preston Holland | 9/2,3,4,893| 1/2

DEPTH TO GROUNDWATER:| DRILLING CONTRACTOR: BORING EQUIPMENT: DRILL RIG:
~38 ft Great Slerra Exploration 8" hollow-stem auger | CME-75HT
23

DESCRIPTION AND CLASSIFICATION

REMARKS

PID reading
(ppm)

DESCRIPTION AND REMARKS

ASPHALT and gravel base Traffic-grade cover
SANDY SILT (ML), brown; medium stiff; angular wilocking well cap
andesite fragments; moist

ANDESITE, brown; closely to intensely fractured;
weak to moderately strong; low to moderate
hardness; moderatsly to deeply weatherad; moist

Well
S Construction

=]

-

OO0
2757577

OO
O
-
BEOEE

50

- at 10 #t: moderately strong; moderately hard; Cement grout seal

moderately weathered

BOOOO

OO
.

2" PVC solid casing
Sch. 40,
10" sections, O-ring

« at 20 ft; red clay-filled fractures; wet to saturated seals

handout page 3

+ at 23 ft: basalt fragments in cuttings

P I R s 3 S S IS I I T T T T T

SR r et e s et a0 R e R T

+
30
30
'0
3
5
.
&
"
.
+
5
s
»
5
0
.
s
.
5
S
0
.
.
+
.
.
"
.
0
"

- at 25 ft: no clay filling

BOOOOOOOOOOOONES

OO0
BOOOOOSS
T sy

At

+ at 33 ft: basalt fragments in cuttings

T
NN 000 EEG0000000000000000O0550

Bentonite pellets
seal

BRECCIA: grey angular basalt gravel in a dark
brown clay matrix, stiff; wet

No. 2/12 sand filter
pack

JANDESITE, brown; intensely fractured to crushed;
moderately hard to hard; moderately weathered;
[SATURATED

[SANDY SILT (ML), orange-brown, red-brown,
purple-brown; sand is medium-grained, subangular Machine-slotted
0 subrounded quartz and lithics, tuffaceous; PVC well screen
medium stiff to stiff; saturated slot size 0.010'
ANDESITE, grey; crushed; weak; moderately hard;
moderately weathered; saturated

—y

]
rersees LAWRENCE EXPLORATORY BORING LOG
" LABORATORY [Site Fostoration Project | azoes [ °"  71-93-2
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Environmental Well Log (1993)

?

> >

2" PVC solid casing
Sch, 40,

10’ sections, O-ring

59/8" seals

Hl
LR N
X

CE Y
>3

* 4+ e

LRI TR B K I R
LI - I - I

s at 20 ft: red clay-filled fractures; wet to saturated

¥+ F F 5 FF¥Fa
L T R B R R )
L L IR IR N

- at 23 ft: basalt fragments in cuttings

[y
L e S a3

LN A - - T T T T Sl S

+ at 25 ft: no clay filling 63/6"

e e bl aoaoa ALY

L L B I N IR I N R N TRy
T T R

L R B N A
L L U N I N

}??)}&}}}}3}}1}}
T ¥

L K N B B Y
PrPoF X r o> ¥ o
Y Y

+

*

FF¥F FF 5 FTF
>

5

90/6"

3,
RN

I

4
4
L
4
+
4
+
-

N I - -
I - B

+
+
+
-
+
+
L 4
+

* * b
D+ 4 + + 5 o 4
BN
N
z

LR R I N R I

» at 33 ft: basalt fragments in cuttings

F ¥ F 5 FFF
E K s e o

Bentonite pellets
seal

NNNN

BRECCIA: grey angular basalt gravel in a dark
brown clay matrix, stiff; wet

No. 2/12 sand filter
pack

ANDESITE, brown; intensely fractured to crushed:
modserately hard {o hard; moderately weathered:;
SATURATED

SANDY SILT (ML), orange-brown, red-brown,
purple-brown; sand is medium-grained, subangular | : Machine-slotted
to subrounded quartz and lithics, tuffaceous: o PVC well screen,
medium stiff lo stiff; saturated A ; slot size 0.010"
ANDESITE, grey; crushed; weak; moderately hard;
moderately weathered; saturated

R A
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Boring Log Interpretation
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Boring Log Interpretation
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Geotechnical Log Comparison

GROUND SURFACE

HOLE 3
ELEV 860,3

7ET 75 & CONCRETE
' 3" GRAVEL BASE
STIFF, DARK BROWN SILYY CLAY CLAY, Lean - with sit and fine to coarse

SAMPLE 3 ' zand (FILL)
/113 sLows/Fy
w3

Aun- 320

LL =41, Fl=22

sznm: -2 S I-'I.LT
LOWS, . CLAY, Laan - with st
SC E zs /" iﬁdﬂdmdanilnr:ﬂm.
D0 102 decraasing in abundance with depth
- {Colluvium)
UN - 9270

STIFF, RED-BROWN
FINE SANDY CLAY WITH ROCK

SAMPLE 3
112 BLows/PY
Rl egtP
()00 -
R

-
wn

- 1900

DENBE, BROWN CLAYEY 8AND
WITH SANDSTONE OR CONGLOMERATE

L LA DL AR L | T

EOW SURFACE, IN FEET

~N
>




Geotechnical Log Comparison

GROUND SURFACE

HOLE 3
ELEV 860,3

7 7S | &" CONCRETE
e 3" GRAVEL BASE
"'} BTIFF, DARK BROWN SILTY CLAY CLAY, Lasan - with =8t and fine to coarse

zand (FILL)
| SAMPLE 3=l
13 sLows/FY
we - 32
DD - 90
UN - 3120

- S e F W=41.Pl=22
~~ —

BAMPLE 3-2 at
326 sLows/ry : CLAY, Lean - with =it and fine sand

We = zs includes clasts of anguisr sandstone,
decreasing in abundance with depth

BP0 - 102 (Collwvium)

UN - 9270

STIFF, RED-BROWN
FINE SANDY CLAY WITH ROCK

SAMPLE 3-
112 BLows/PY
Rl egtP
()00 -
R

-
wn

- 1900

DENBE, BROWN CLAYEY 8AND
WITH SANDSTONE OR CONGLOMERATE

L LA DL AR L | T

EOW SURFACE, IN FEET

~N
>




Geotechnical Log Comparison

GROUND SURFACE

HOLE 3
ELEV 860,3

7 7S | &" CONCRETE
e 3" GRAVEL BASE
"'} BTIFF, DARK BROWN SILTY CLAY CLAY, Lasan - with =8t and fine to coarse

zand (FILL)
| SAMPLE 3=l
13 sLows/FY
we - 32
DD - 90
UN - 3120

- S e F W=41.Pl=22
~~ —

BAMPLE 3-2 at
326 sLows/ry : CLAY, Lean - with =it and fine sand

We = zs includes clasts of anguisr sandstone,
decreasing in abundance with depth

BP0 - 102 (Collwvium)

UN - 9270

STIFF, RED-BROWN
FINE SANDY CLAY WITH ROCK

SAMPLE 3§ T — — — __
112 BLows/FY

V1o = log
| ADD -
o

-
wn

- 1900

DENBE, BROWN CLAYEY 8AND
WITH SANDSTONE OR CONGLOMERATE

T T |

EOW SURFACE, IN FEET

~N
>




Geotechnical Log Comparison

GROUND SURFACE

HOLE 3
ELEV 860,3

7z 7S | " CONCRETE
e 3" GRAVEL BASE
"'} BTIFF, DARK BROWN SILTY CLAY CLAY, Lasan - with =8t and fine to coarse

zand (FILL)
| 8AMPLE 3=l
13 sLows/FY
we - 32
Do - 90
UN = 3120 |

- S e F W=41.Pl=22
~ —
—

BAMPLE 3-2 at
326 sLows/ry : CLAY, Lean - with =it and fine sand

We = zs includes clasts of anguisr sandstone,
decreasing in abundance with depth

BP0 - 102 (Collwvium)

UN - 9270

STIFF, RED-BROWN
FINE SANDY CLAY WITH ROCK

SAMPLE 3- e ——
172 BLOWS/FY

Cave - 1

“FUN - 1900

VOLCANICS - friable, deeply weatherad
crushed with angular clasts

-
wn
ey |

‘Lithologicgmismatch

DENBE, BROWN CLAYEY 8AND
WITH SANDSTONE OR CONGLOMERATE

WL LA DELLA L AR

EOW SURFACE, IN FEET

~N
>




Boring Log Interpretation
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Boring Log Interpretation
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Log Comparison

HOLE 6
ELEV 8469

DESCRIPTION AND CLASSIFICATION

Pl S
ELGSTIFF, DARK BROWN
SILTY CLAY

STIFF TO HARD, YELLOW-BROWN
FINE SANDY CLAY WITH ROCK

| SAMPLE 6-f
48 eLows/FT
. VWC - 22
|00 - 103

! \éun - hooo

| DENSE, RED=BROWN FINE SANDY CLAY
| WITH WEATHERED SANDSTONE

SAMPLE 62
RN BLows/FY
C e - 13
/ KD = 116

. | DENSE, BROWN CLAYEY saND
| WITH FINE BANDSTONE

Y| BAMPLE 6
- 1798 BLOWS/FY
LMt -1

“ 1 pD - 135

DESCRIPTION AND REMARKS

SAMPLE
Penetration

Resistance
{Blows/At)

ASPHALT and aravel base

SANDY SILT (ML), brown; medium stiff; angular
andesite fragments; moist

ANDESITE, brown; closely to intensely fractured;
weak to moderately sirong; low to moderate
hardness; moderately to deeply weathered: moist

» at 10 ft: moderately strong; moderately hard;
moderately weathered

> at 20 ft: red clay-filled fractures; wet to saturated

+ at 23 ft: basalt fragments in cuttings

» at 25 ft: no clay filling

45/6"

45/5"

59/6"

63/6"




Log Comparison

DESCRIPTION AND CLASSIFICATION

SAMPLE
Penetration
Resistance

{Blows/At)

DESCRIPTION AND REMARKS

HOLE 6
ELEV 8469

2 ASPHALT and gravel base

sty ey SANDY SILT (ML), brown; medium stiff; angular
STIFF TO MARD, YELLOW-BROWN andesite fragments; moist

FINE SANDY CLAY WITH ROCK
ANDESITE, brown; closely to intensely fractured;
weak to moderately sirong; low to moderate

Hon = 4030 hardness; moderately to deeply weathered: moist 45/6"

» at 10 ft: moderately strong; moderately hard; 45/5"
+ 1| DENSE, RED=BROWN FINE SANDY CLAY
\.| WITH WEATHERED SANDSTONE moderately weathered

SAMPLE 62
RN BLows/FY
C e - 13
/ KDD - 116

» at 20 ft: red clay-filled fractures; wet to saturated 59/8"

. . DENSE, BROWN CLAYEY SAND
.| WITH FINE SBANDSTONE . .
- + at 23 ft: basalt fragments in cuttings

| eapLe 6= - at 25 ft: no clay filling 63/6"
1798 sLows/FY
Vel




Log Comparison

DESCRIPTION AND CLASSIFICATION

SAMPLE
Penetration
Resistance

{Blows/At)

DESCRIPTION AND REMARKS

HOLE 6
ELEV 8469

F S ASPHALT and aravel base

%ot ier, oark BrOWN

sty ey SANDY SILT (ML), brown; medium stiff; angular

STIFF TO MARD, YE N i : i
ST IO ARD, YELLOW-aROM L andesite fragments; moist

SAMBLE ot — — T ANDESITE, brown; closely to intensely fractured;
NS BLow/ry weak to moderately sirong; low to moderate

Hon = 4030 hardness; moderately to deeply weathered: moist 45/6"

Lithologic{mismatch

".| DENBE, RED-BROMN FINE SANDY CLAY » at 10 ft: moderately strong; moderately hard; 45/5"
".| WITH WEATHERED SANDSTONE moderately weathered

SAMPLE 62
RN BLows/FY
C e - 13
/ KDD - 116

» at 20 ft: red clay-filled fractures; wet to saturated 59/8"

. . DENSE, BROWN CLAYEY SAND
.| WITH FINE SBANDSTONE . .
- + at 23 ft: basalt fragments in cuttings

| SaeLe 63 » at 25 ft: no clay filling 63/6"
a4+ ;;5




Geotechnical Boring Map
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Building 71 “Soft” Rock Geologic Map
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Caldera Hypothesis Map from

The Fault: Quakes, Slides, & the Lawrence Berkeley Lab
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