






































































































































































�� �� �� �� �	

�

���������



�
�
�



�
��

������	

�

�
�
�
�
�

�
�
��
�

���
��	����

��

���

��

�

�

��	�

�
�

�

�
�

�
��

� �

�

�

�

��

�

�

��

�

�

�

	

�
	
��

	

�

�


�

�

�

� ��

	�

�����

�

�

� �

�

�

�


�

��

�

�

�

�

	

�	
�

�




�

��

�

	

� 	�

�

�

��

�

��
����

�� �

��������
��

��		���

�	���
��

��

��

�
�

�

�

�

��

�

�




�

�

�

�

�

�

�

�

�

�

�




�

���
���

�

�

	

�

�

�

�

�




�
�

��
��		���

�

	

��

�

� �

�

�

�

��

�

�

�

�

�

�

�

	

�

�

�

	

�

	

�

�

�

��

	��

�

�

�

�

�

	�

��

�

�

�
�

�

�
�

�

�

�

�
�

�

�

	

	�

�

�

��������
��

�

�

�

�

�

	

�

	

�

�

�

�

�

�

�

�

	
�

�

�

�

��




�

�

����
����

�

���

��

�

	�
��

	�

��

��	���

�

��

��������

��




	

�

�

�




������ ��

��	�
	 ��

�
	�� ��

�

�

	 �

��

�� �	

���
	��

�

�

��

�

	

�

�

�
	�� ��

�

�

�

�

�

�

���� �


�

�

��

	�

�

��
��
�

��

��	

�




��

�

	

�




�

	

��

�

	�

�

�

�

�

�

�

��

�


�
�

�
�

�

�

�

�


�
�

�

��

�

�

�

�

�

�

��

�

��

� �

	

�


�
��

�

�

�

	 
�
�

��
	�

��
�

�

�

	�

��
��

	�

��
�	

��

��

��

�

�

	

�	
��
�


��

�

�

	���
��
��

�
�

�

	

�

��	

�

�

�

���
��

�

�

�

�

�

�

�

�

�

�

	

�

�

�	���

�	�

�

�����
�

	�

�

�

��

�

�

�

�

�

��

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

	

	�

�

�

��	�
	

������

��	

�

�	

��

�

�

��
��




	

�

�

�

�

	�

�

� ���





�

��

�

��

�

�� �
�

�




�

�

�

�
�

��



�

	

�

�

�

	�
����

�

�

�� �	

�

	�




�







��
��
��
�


��

�

�

��
�

�




�

��

�	�




�



�

�

� �


 �

	

�

�

�

�

�

�

�	

��

�

�

��	

�

�

�

�

�

��

�

�

�

��
����

����	����

� ��

��

�

�

�

�

�




�

	

�

���

�

�

��

�

��

�




�

�

�

�
�

�

�

�

�




��
��
��

��
	��
	�
��
�

�

�

�

�




�

�

�

�

�

�

��
	

�

��

	�
�

�

��

��	

�

��	

��	��	�

�	

��

�

�

�

�


	

�

�

�	
�

�

�

�

�
��

�

�

� �

�

�� �
�

�

�

�

��

�

	�

�

�

��

�

����

��

�
���

�

�

�

�

�

�

	�

�



�

��

	

�

� �


��

��

��

�

�

	

�

	

	

�	
�

�

�

�

�

�

�

	

�	

��

�

��

��

��

��

�



�



�


�

��
�

�

�

���

�

��

��	�

�




�

	

�	

�	��
����

��������


����

����

���
��

����
���	
��


��

��	�

����
�
		��
 ��
�

��

��

���

�
	�
�
�
������	���

��
����

������	���

����
	����

�
	�
�
�

��

�������
�
��	���

��
��
	
�	

�

�
���	��
����

	
��������	
�
	�


���	
�����������

��	�
	

��

����
	����

����

����
�

��������


���	�


��	�

��

��
��
�	����

��	�
��
���������
����
	����

�
	�
�
�

������	���

�
	�
�
�

����
	����
��

�� ������	���

��	�

��"

#

"

��""

$ ""

$� "

"

#%""

�#! �$"

Source: 2004 Thomas Brothers Maps

PROJECT NO. DATE
FIGURE 1

2500-4 December 2008

HELIOS PROJECT

University of California;  Berkeley, California

VICINITY MAP
ALAN KROPP
& ASSOCIATES

Geotechnical

Consultants

SITE

0500 500 1000 2000

APPROX. SCALE FEET





ALAN KROPP
& ASSOCIATES

Geotechnical

Consultants
PROJECT NO. DATE

FIGURE 3
2500-4 December 2008

HELIOS PROJECT

University of California; Berkeley, California

1935 PHOTOGRAPH

Source:  Pacific Aerial Surveys

Helios Site



   Strawberry   Creek

   Strawberry   Creek

   Strawberry   Creek

   
Bo

ta
ni

ca
l  

  G

ar
de

n  
 C

ree
k

   
Bo

ta
ni

ca
l  

  G

ar
de

n  
 C

ree
k

C
hi

ck
en

   
 C

re
ek

(1
92

2)

C
hi

ck
en

   
 C

re
ek

(1
92

2)

C
hi

ck
en

   
 C

re
ek

(1
92

2)

C
hi

ck
en

   
 C

re
ek

(2
00

3)

C
hi

ck
en

   
 C

re
ek

(2
00

3)

C
hi

ck
en

   
 C

re
ek

(2
00

3)

(1
92

2)
 

(1
92

2)
 

(1
92

2)
 

N
o 

  N
am

e 
  C

re
ek

(1
93

9)

N
o 

  N
am

e 
  C

re
ek

(1
93

9)

N
o 

  N
am

e 
  C

re
ek

(1
93

9)

N
o 

  N
am

e 
  C

re
ek

(1
92

2)

N
o 

  N
am

e 
  C

re
ek

(1
92

2)

N
o 

  N
am

e 
  C

re
ek

(1
92

2)

890.5

890.5

7373

77H77H

77A77A

72B72B

6767

3131

7979

6666

62A62A

6262

72E72E

BL

SUBSTA
TIO

N

GRIZ
ZLY Glaser      Road

73A73A

72A72A

7272

7777

4000

1000

A
'

A
'

AA

EE

E'E'

C'C'

CC

BB

B'B'

DD

D'D'

E-E'E-E'

60

33

90

9

35

36

34

32

92

97

29

31

30

93

62

64
65

99

21

71

28

70

58

17

18

100

20

19

98

61

27

25

7

26

73

2 22

66

5

74

4

6
0

1

98

16

3

15

14

11

23

24

68

12

10

13

69

99

88

77

66

55

33

22

11

00

9999

9898

9797

9696

9595

9494

9393

9292

9191

9090

8989

8888

8787

8686
8585

8484

83838282

8181

8080

7979
7878

7777

7676

7575

7474

7373

7272

7171

70706969

6868

6767

6666

6565

6464 6363

6262

6161
6060

5959

5858

5757

5656

5555

5454

5353

5252

5151

5050

4949

4848

4747

4646

4545

4444

4343
4242

4141

4040

3939

3838

3737

3636

3535

3434

3333

3232

3131

3030

2929

2828

2727

2626 2525

2424

2323

2222

2121

2020

1919

1818

1616

1515

1414

1212

1111

1010

390390

389389 388388

387387

386386

385385

384384

363363

3623

359359 358358

357357356356

355355

354354

353353

352352

351351

350350349349

346346

345345

344344

343343

341341

339339

338338
337337

336336333333
331331

327327

317317

316316315315

314314

313313

306306

305305

304304

303303

301301

298298

297297
296296

295295
294294

293293

292292

291291

290290

282282

234234

232232

231231230230

229229

227227

226226225225

224224

223223

222222

221221

220220

215215

214214

213213

212212

211211

210210

209209

208208

207207

206206

205205

204204

203203 202202

201201

200200

199199

198198

197197

196196

195195

194194

193193192192

191191

190190

189189

188188

187187

186186

185185

184184

183183

182182
181181

180180

179179

178178

177177
176176

175175
174174 173173

171171 172172

170170 169169

168168

167167

166166
165165

164164

163163162162

161161
160160159159

158158

157157
156156

155155

154154

153153

152152

151151

150150

149149

148148

147147

146146

145145

144144

143143

142142

141141

140140

139139

138138

137137

136136

135135

134134

133133

132132
131131

130130

129129

127127

126126

125125

124124

121121

120120

114114

111111

109109

102102

100100

!A
!A

!A

!A

!A

!A

!A!A
!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

Grid north is ~16°
west of true north

6°
rth

True
north
True
north

200 feet200 feet

Tr
ib

ut
ar

y 
 o

f  
O

ld
  C

hi
ck

en
  C

re
ek

Tr
ib

ut
ar

y 
 o

f  
O

ld
  C

hi
ck

en
  C

re
ek

Centennial    Drive

Centennial    Drive

Lawrence   R
oad

850

63
0

860

65
0

710
700

690

640

750

740

610

660

840

670

700

720

600

81
0

620

590

770

920

680

930
940

550

800

580

950

830

730

960

740

820

900

890

520

910

970

980

530

790

870
990

510

560

1000

570

1010

1020

500

780

670

70
0

690

710

730

730

59
0

830

68
0

71
0

830

690

520

570

65
0

70
0

81
0

740

71
0

880

780

69
0

820

74
0

820

700

770

71
0

87
0

880

870

600

710

790

810

680

820

910

750

640

67
0

87
0

680

700

89
0

730

620

760

640

650

780

770

770

800

670

700

560

570

560

85
0

810
870

800

700

590

890

580

66
0

580

820

800

550

900

88
0

750

720

83
0

67
0

770

72
0

760

780

790

760

910

750

730

70
0

570

800

790

660

800

810

86
0

800

62
0

860

680

830

650

780

820

810

56
0

800

570

820

790

61
0

780

600

910

720

530

88
0

67
0

84
0

68
0

820

760

770

69
0

60
0

89
0

720

810

830

68
0

820

790

AKA-41AKA-41

AKA-37AKA-37

AKA-42AKA-42

AKA-43AKA-43

AKA-44AKA-44

AKA-40AKA-40

AKA-39AKA-39

AKA-38AKA-38

AKA-36AKA-36

AKA-30AKA-30
AKA-29AKA-29

AKA-33AKA-33

AKA-34AKA-34

AKA-35AKA-35

AKA-31AKA-31
AKA-32AKA-32

AKA-29AAKA-29A

AKA-32AAKA-32A

WILLIAM LETTIS & ASSOCIATES, INC.

Site Plan and Data Compilation Map

Figure 4

H E L I O S

1930.01 Alternate Helios TowerModified 12.08.08

!

22

72

24

72

294

4

283

103

164

352

60

34

Contour, 10-foot interval (2007)

Building, roads and structures (October, 2007)

Spring (Parsons, 2000)

Stream, dashed where uncertain (LBNL, 2003),
unless otherwise noted)

Underground diversion pipe

Cross section (this study)

LBNL/UCB boundary

Proposed building and road outline
(November 10, 2008)

 

Boring

Pier hole

Slope indicator

Piezometer

Monitoring well

Well boring

Test pit

Borehole-hydrograph

Boring (this study)

Hydroauger

Seismic line

Trench or test pit

Cut wall
                            

GIS Data Point
Identification

                            

GIS Data Line
Identification

                            

Explanation

Grid north is ~16°
west of true north
Grid north is ~16°
west of true north

True
north
True
northGrid

north
Grid
north

00 100100 200 feet200 feet5050

3500 4000 4500

-1
50

0
-1

00
0

-5
00

0

AA A'A'

AAKA-42AKA-42

Notes: 1. Coordinate system is the University of California, Berkeley grid system.
2. Data is from the compilation of previous studies.
3. The location accuracy of all data is only as good as the source 

location information.  Georeferencing error can be as much as 
+/- 10 feet. 

   Strawberry   Creek   Strawberry   Creek   Strawberry   Creek



1930.01 Alternate Helios Tower Modified 12.08.08

 Figure 5WILLIAM LETTIS & ASSOCIATES, INC.

H E L I O S

Simplified Regional Geology Map

00 2000 feet2000 feet

00 500 meters500 meters

Source: U.S.G.S. Department of the Interior
by R.W. Graymer, D.L. Jones, and 
E.E. Brabb, 1996

Source: U.S.G.S. Department of the Interior
by R.W. Graymer, D.L. Jones, and 
E.E. Brabb, 1996ExplanationExplanation

H
ayw

ard fault zone

H
ayw

ard fault zone

Wildcat fault

Wildcat fault

E
ast     C

an
yo

n
    fau

lt

E
ast     C

an
yo

n
    fau

lt

Fault, dashed where uncertain, dotted
where concealed, triangle indicates dip
direction of inclined thrust fault

Strike and dip of bedding

Strike and dip of bedding, top direction known

Strike of vertical bedding

  

Fault, dashed where uncertain, dotted
where concealed, triangle indicates dip
direction of inclined thrust fault

Strike and dip of bedding

Strike and dip of bedding, top direction known

Strike of vertical bedding

  

Hydrologic feature

Road

Elevation contour (10-meter interval)

Hydrologic feature

Road

Elevation contour (10-meter interval)

Quaternary
Units

Quaternary
Units

QlsQls

QuQu

QuQu

QuQu

KJfsKJfs

KJfmKJfm

KJfsKJfs

scsc

JbJb

KJkKJk

KJkKJk

KJkKJk

TmbTmbTmbTmb
TmbTmb

TorTor

TorTor

TorTor

TsmTsm

KJkKJk

TsmTsm

TssTss

TssTss

TstTst

TstTst

TorTor

TorTor

TorTor

TorTor

JsvJsv

FsFs

TccTcc

TccTcc
KssKss

QlsQls

TesTes

KuKu

KuKu
KuKu

8080

8080

8080

8080

3535

4545

3030

6565

1010

8080

6868

8383

5959

8383

2828

7070

7070

6060

8585

8585

7070

4545

QuQu

Tertiary
Units

Tertiary
Units

Jurassic
Units

Jurassic
Units

Cretaceous
Units

Cretaceous
Units

Jurassic/
Cretaceous

Units

Jurassic/
Cretaceous

Units

TesTes

TccTcc

JbJb

JsvJsv

KJfmKJfm

KJfsKJfs

KJkKJk

KssKss

KuKu

TmbTmb

TorTor

TsmTsm

TssTss

TstTst

fsfs

scsc

Appproximate
area of

Figure 6

Appproximate
area of

Figure 6Chicken
Creek

fault

Chicken
Creek

fault

Strawberry
Canyon fault

Strawberry
Canyon fault



1

I I I I I I
II I I I

890.5

890.5

7373

77H77H

77A77A

72B72B

6767

3131

7979

6666

62A62A

6262

72E72E

BL

SUBSTA
TIO

N

GRIZ
ZLY Glaser      Road

7777

4000

1000

AA

A
'

A
'

EE

E'E'

C'C'

CC

BB

B'B'

DD

D'D'

E-E'E-E'

59

60

33

90

94

35

36

9

34

32

92

97

37

39

29

40 57

31

30

93

62

64
65

51

99

21

71

79

45

28

70

75

78

58

17

18

100

20

19

98

61

27

25

7

26

73

2 22

66

5

6374

4

6

7

0
1

98

16

3

15

14

11

23

24

68

12

10

13

69

99

88

77

66

55

33

22

11

00

9999

9898

9797

9696

9595

9494

9393

9292

9191

9090

8989

8888

8787

8686
8585

8484

83838282

8181

8080

7979
7878

7777

7676

7575

7474

7373

7272

7171

70706969

6868

6767

6666

6565

6464 6363

6262

6161
6060

5959

5858

5757

5656

5555

5454

5353

5252

5151

5050

4949

4848

4747

4646

4545

4444

4343
4242

4141

4040

3939

3838

3737

3636

3535

3434

3333

3232

3131

3030

2929

2828

2727

2626 2525

2424

2323

2222

2121

2020

1919

1818

1717

1616

1515

1414

1313

1212

1111

1010

394394
393

390390

389389 388388

387387

386386

385385

384384

363363

362362

36136

360360

359359 358358

357357356356

355355

354354

353353

352352

351351

350350349349

346346

345345

344344

343343

341341

339339

338338
337337

336336333333

332332

331331

327327

317317

316316315315

314314

313313

306306

305305

304304

303303
302302

301301

298298

297297
296296

295295
294294

293293

292292

291291

290290

286286

283283

282282

239

234234

232232

231231230230

229229

227227

226226225225

224224

223223

222222

221221

220220

215215

214214

213213

212212

211211

210210

209209

208208

207207

206206

205205

204204

203203 202202

201201

200200

199199

198198

197197

196196

195195

194194

193193192192

191191

190190

189189

188188

187187

186186

185185

184184

183183

182182
181181

180180

179179

178178

177177
176176

175175
174174 173173

171171 172172

170170 169169

168168

167167

166166
165165

164164

163163162162

161161
160160159159

158158

157157
156156

155155

154154

153153

152152

151151

150150

149149

148148

147147

146146

145145

144144

143143

142142

141141

140140

139139

138138

137137

136136

135135

134134

133133

132132
131131

130130

129129

128128

127127

126126

125125

124124

123123

122122 121121

120120

114114

112

111111

109109

102102

100100

!A
!A

!A

!A

!A

!A

!A!A
!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

True
north
True
north

10000 200 feet200 feet

850

63
0

860

65
0

710
700

690

640

750

740

610

660

840

670

700

720

600

81
0

620

590

770

920

680

930
940

550

800

580

950

830

730

960

740

820

900

890

520

910

970

980

530

790

870

98
0

990

510

560

1000

570

1010

1020

500

780

670

70
0

690

710

730

730

59
0

830

68
0

71
0

830

690

520

570

65
0

70
0

81
0

740

71
0

880

780

69
0

820

74
0

820

700

770

71
0

87
0

880

870

600

710

790

810

680

820

910

750

640

67
0

87
0

680

700

89
0

730

620

760

640

650

780

770

770

800

670

700

560

570

560

85
0

810
870

800

590

890

580

66
0

580

820

800

550

900

88
0

750

720

83
0

67
0

770

72
0

760
780

790

760

910

750

730

70
0

570

800

790

660

800

810

86
0

800

62
0

860

680

830

650

780

820

810

56
0

800

570

82
0

790

61
0

780

600

910

720

530

88
0

67
0

84
0

68
0

820

760

770

69
0

60
0

89
0

720

810

830

68
0

820

790

AKA-41AKA-41

AKA-37AKA-37

AKA-42AKA-42

AKA-43AKA-43

AKA-44AKA-44

AKA-40AKA-40

AKA-39AKA-39

AKA-38AKA-38

AKA-36AKA-36

AKA-30AKA-30
AKA-29AKA-29

AKA-33AKA-33

AKA-34AKA-34

AKA-35AKA-35

AKA-31AKA-31
AKA-32AKA-32

AKA-29AAKA-29A

AKA-32AAKA-32A

3232

40 - 6040 - 60

2525

45 - 6045 - 60

6060

2626

3434

3030

4040

TorTorTor

Ku

Ku

Ku

QuQuQu

QuQuQu

QuQuQu

QuQuQu

22

3030

3333

4343

QuarryQuarry

LBNL gateLB

Chicken Creek fault

Chicken Creek fault

TorTorTor

KuKuKu

KuKuKu
KuKuKu

KuKuKu
KuKuKu

KuKuKu

   Strawberry   Creek
   Strawberry   Creek
   Strawberry   Creek

   Strawberry   Creek

(Diversion Pipe)

   Strawberry   Creek

(Diversion Pipe)

   Strawberry   Creek

(Diversion Pipe)

   
Bo

ta
ni

ca
l  

  G

ar
de

n  
 C

ree
k

   
Bo

ta
ni

ca
l  

  G

ar
de

n  
 C

ree
k

QlsQlsQls

QlsQlsQls

QlsQlsQls

QlsQlsQls

QlsQlsQls

QlsQlsQls

Qu

Fill

QuQuQu

Fill/Qu

Tmb (Qls?)Tmb (Qls?)Tmb (Qls?)

??

??

??

??

??

(P
arso

n
s,

 2000)    
(P

arso
n

s,

 2000)    

E
as

t 
C

an
yo

n
 f

ea
tu

re
 (

B
o

rg
, 1

99
1)

E
as

t 
C

an
yo

n
 f

ea
tu

re
 (

B
o

rg
, 1

99
1)

(H
L

A
, 1

98
2 

(H
L

A
, 1

98
2 

(H
L

A
, 1982) 

(H
L

A
, 1982) 

(L
en

ne
rt

, 1
97

9)
   

 

(L
en

ne

1616

C
hi

ck
en

   
 C

re
ek

(1
92

2)

C
hi

ck
en

   
 C

re
ek

(1
92

2)

C
hi

ck
en

   
 C

re
ek

(1
92

2)

(1
92

2)
 

(1
92

2)
 

(1
92

2)
 

N
o 

  N
am

e 
  C

re
ek

(1
93

9)

N
o 

  N
am

e 
  C

re
ek

(1
93

9)

N
o 

  N
am

e 
  C

re
ek

(1
93

9)

B
an

an
a 

C
re

ek
 

B
an

an
a 

C
re

ek
 

??

   Centennial     Drive

 Lee    
 R

oad

 Lawrence   Road

 Old   Dirt  Road (1939)

 O
ld 

   
Dirt

   
Roa

d 
(1

93
9)

Lawrence       
Road

G
laser         R

oad

72C72C

72A72A

7272

73A73A

N
o 

  N
am

e 
  C

re
ek

(1
92

2)

N
o 

  N
am

e 
  C

re
ek

(1
92

2)

N
o 

  N
am

e 
  C

re
ek

(1
92

2)

Tr
ib

ut
ar

y 
 O

ld
   

C
hi

ck
en

  C
re

ek

Tr
ib

ut
ar

y 
 O

ld
   

C
hi

ck
en

  C
re

ek

Tr
ib

ut
ar

y 
 O

ld
   

C
hi

ck
en

  C
re

ek

Northern
Intermediate
Landslide

Northern
Intermediate
Landslide

Northern
Intermediate
Landslide

Southern
Intermediate
Landslide

Southern
Intermediate
Landslide

Southern
Intermediate
Landslide

Central
Intermediate
Landslide

Central
Intermediate
Landslide

Central
Intermediate
Landslide

Tmb (Qls?)Tmb (Qls?)Tmb (Qls?)

TmbTmbTmb

WILLIAM LETTIS & ASSOCIATES, INC.

Site Geologic Map

Figure 6

H E L I O S

1930.01 Alternate Helios TowerModified 12.08.08

!

Unit Descriptions Symbols

TmbTmbTmb

TorTorTor

TcTcTc

KuKuKu

QuQuQu

Fill - cover (10 feet or greater mapped by
previous authors)

Active or former location of slide,
which has been removed or mitigated

Recently active landslide 

Quaternary landslide with the inferred 
maximum (dotted) and
minimum (dashed) landslide extent

Previously inferred landslide (Plio-
Pleistocene) (Lennert & Assoc., 1979) 

Quaternary colluvium/alluvium

Miocene Moraga Formation (volcanics)

Miocene Orinda Formation (sandstone,
siltstone, conglomerate)

Miocene Claremont Formation (chert-shale)

Cretaceous Great Valley Group 
(sandstone, shale)

22

72

24

72

294

4

283

103

164

352

60

34

??

Contour, 10-foot interval (2007)

Contact; dashed where approximate

Fault projected vertical from depth, 
dashed where approximate, dotted
where concealed and uncertain

Strike and dip of bedding

Anticline

Building, roads and structures (October, 2007)

Spring (Parsons, 2000)

Stream, dashed where uncertain (LBNL, 2003)

Cross section (this study)

LBNL/UCB boundary

Proposed building and road outline
(November 10, 2008)

 

Boring

Pier hole

Slope indicator

Piezometer

Monitoring well

Well boring

Test pit

Borehole-hydrograph

Boring (this study)

Hydroauger

Seismic line

Trench or test pit

Cut wall
                            

GIS Data Point Identification
                            

                      
GIS Data Line Identification

Explanation

QlsQlsQls

Grid north is ~16°
west of true north
Grid north is ~16°
west of true north

True
north
True
northGrid

north
Grid
north

00 100100 200 feet200 feet5050

3500 4000 4500

-1
50

0
-1

00
0

-5
00

0

6060

AA A'A'

AAKA-42AKA-42 Notes: 1. Coordinate system is the University of California Grid system.
2. Mapping is based on field reconnaissance and compilation 

of previous studies.
3. The location accuracy of all data is only as good as the source 

location information.  Georeferencing error can be as much as 
+/- 10 feet.



(

!A
!A

!A

!A

!A

!A

!A!A
!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

A

!A

A

!A

!A

!A

!A!A

!A

!A

!A

!A

!A!A

!A

!A

!A

!A

!A

!A

!A
!A

!A

!A

!A

!A

!A

!A
!A

!A

!A

!A

!A

!A
!A

!A
!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!@

!@

@
!A@

!A

!A
!A
!A

!A!A
!A!A@

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

@

@

!A

!A

!A

!A

!A

!A

!A

72C

72A

72

72B

31

66

62A

62

BUS

Strawberry Creek

80 FT W

72E

Centennial Drive

Lee R
oad

Lawrence           Road

Lawren

G
laser R

oad

850

800

800

850
900

750

80
0

800

750

750

700

850

850

900

700

75
0

70
0

650

650

800

8

700

750

600

650

700

750

00

749

557

552

601

677 704

679

625

600

723

690

738

664

615

692

703

701
685

670 670

633

673

718

716

698

653

686

644

625

544

649

651

682

677

657

677+

690

762

730

693

646

682

599

669

683

667

659

671

731

742

747

740

719

709

625

662

717

725

726
708

721726
737

720
731

745
745

745

788

814

819

800

804

813

811

793

820

799

758

807

763

783

768

751

729

720

686

688

712

802

802

853

844

849

756

796

756

789
801

818

772

772

767

772

767
767

818

789

810
791

789

793

758

813

762

754

771

776

784 773

776

822

810

808

801

869

720
720

710
710

730730

740

750

760

770

780

790

800

830830

810810

820820

840840

850850

62
0

630640
650

660

670
680

690
690

700
700700

700

710710
720720

730
730

740
740

750
750

76
0

76
0

770770

620
620

860

610
610

600
600

590
590

580
580

870870

570
570

880880

890
900900

560
560

910910

920920

930930

940

950

550

960

970

890

78
0

78
0

810810

660660

670670

700700

750750

650650

640640

630
630

90
0

780780

770770

760760

D'

E'

E

C'

B'

A
'

D

AKA-41

AKA-37

AKA-42

AKA-43

AKA-44

AKA-40

AKA-39

AKA-38

AKA-36

AKA-30

AKA-29

AKA-33

AKA-34

AKA-35

AKA-31

AKA-32

AKA-29A

AKA-32A

99

33

9999

9898

9797

9393

9292

9191

9090

8989

8888

8787

8686
8585

83838282

8181

7979
7878

7777

76

6868

6666

6565

6464
6363

6262

5454

5353

5252

5151

5050
4949

4848

4747

4646

4545

4444

4343

4242 3131

3030

2929

2828

2727

2626 2525

2424

23

2222

2020

1919

1515

1414

1212

1111

390390

388388

387387

386386

385385

384384

223223

222222

221221

215215

214214

213213

212212

211211

210210

209209

208208

207207

206206

205205

204204

203203 202202

201201

200200

199199

198198

197197

196196

195195

194194

192192

191191

190190

189189

188188

187187

186186

185185

182182 181181

178178

176176

177177
175175174174

171171 172172

170170
169169

168168

166166 165165

164164

158158

156156

151151

149149

148148

147147

146146

140140

139139

138138

137137

136136

132132131131126126 114

100100

4000 4500

-1
50

0
-1

00
0

-5
00

B

!

24

72

294

4

283

103

164

352

Top of rock contour 10-foot 
interval; see notes

Contour, 10-foot interval (2007)

Building, roads and structures
(October, 2007)

Cross section (this study)

LBNL/UCB boundary

Boring (this study)

Proposed building and road outline
(November 10, 2008)

 

Top of rock elevation (feet);
see note 4

 

Boring

Pier hole

Slope indicator boring

Piezometer

Monitoring well

Well boring

Test pit

Borehole-hydrograph

GIS Data Point
Identification

                            

Explanation

Grid north is ~16°
west of true north
Grid north is ~16°
west of true north

True
north
True
northGrid

north
Grid
north

00 100 feet100 feet5050

AA A'A'

AAKA-42AKA-42

Notes: 1. Coordinate system is the University of California, Berkeley grid system.
2. Data is from the compilation of previous studies. Only data with elevation 

information was used.
3. The location accuracy of all data is only as good as the source location

information. Georeferencing error can be as much as +/- 10 feet.
4. Previous data was disregarded in areas with updated information

(only for contours intersecting cross sections).

800

650650

703

C

A

Top of Bedrock Contour Map

Figure 7WILLIAM LETTIS & ASSOCIATES, INC.

H E L I O S

1930.01 Alternate Helios TowerModified 12.08.08



Section A - A'
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1993

Explanation

Approximate location of fault

Contact

Potential landslide boundary

Potential landslide direction

Bedding dip, apparent

Depth to groundwater and year

Projection direction and distance

GIS data identification (red 
indicates line data)

Change in lithology or facies
Potential offset/sheared 
feature observed

Notes: 1. Borings labeled by GIS ID (WLA project 2032).
2. Topography from October 2007 LBNL transmittal.
3. Coordinate system in University of California, Berkeley grid.
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Explanation

Approximate location of fault

Contact

Potential landslide boundary

Potential landslide direction

Depth to groundwater and year

Bedding dip, apparent

Direction of movement: towards/away

Projection direction and distance

GIS data identification (red 
indicates line data)

Change in lithology or facies
Potential offset/sheared 
feature observed

Notes: 1. Borings labeled by GIS ID (WLA project 2032).
2. Topography from October 2007 LBNL transmittal.
3. Coordinate system in University of California, Berkeley grid.
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Section C - C'

Figure 10WILLIAM LETTIS & ASSOCIATES, INC.

1930.01 Alternate Helios TowerModified 12.08.08

H E L I O S

Explanation

Contact

Potential landslide boundary

Potential landslide direction

Depth to groundwater and year

Bedding dip, apparent

Projection direction and distance

GIS data identification (red
indicates line data)

Change in lithology or facies

Potential offset/sheared
feature observed

Notes: 1. Borings labeled by GIS ID (WLA project 2032).
2. Topography from October 2007 LBNL transmittal.
3. Coordinate system in University of California, Berkeley grid.
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Section D - D'

Figure 11 WILLIAM LETTIS & ASSOCIATES, INC.

H E L I O S

1930.01 Alternate Helios TowerModified 12.08.08

Explanation

Artificial fill / with landslide overlay

Quaternary colluvium / with landslide overlay

Great Valley Group (Cretaceous) / with 
landslide overlay

Contact

Potential landslide boundary

Potential landslide direction

Bedding dip, apparent

Projection direction and distance

GIS data identification

Change in lithology or facies

Potential offset/sheared
feature observed

Notes: 1. Borings labeled by GIS ID (WLA project 2032).
2. Topography from October 2007 LBNL transmittal.
3. Coordinate system in University of California, 

Berkeley grid.
4. Groundwater depth not available from borehole data.
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Section E - E'

Figure 12 WILLIAM LETTIS & ASSOCIATES, INC.

H E L I O S

1930.01 Alternate Helios TowerModified 12.08.08

Explanation

Approximate location of fault

Contact

Fill contact (defined by pre
Building 67 topography)

Potential landslide boundary

Potential landslide direction

Bedding dip, apparent

Direction of movement: towards/away

Projection direction and distance

GIS data identification (red 
indicates line data)

Change in lithology or facies
Potential offset/sheared 
feature observed

Notes: 1. Borings labeled by GIS ID (WLA project 2032).
2. Topography from October 2007 LBNL transmittal.
3. Coordinate system in University of California, Berkeley grid.
4. Groundwater depth not available from borehole data.
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APPENDIX A 
BORING LOGS FROM THIS INVESTIGATION 

 
 

Drilled Boring Table 
 

Soil and Rock Classification Keys to Borings AKA-1 through AKA-18  
AKA-1 through AKA-18 Exploratory Boring Logs 

 
Soil and Rock Classification Keys to Borings AKA-19 through AKA-28 

AKA-19 through AKA-28 Exploratory Boring Logs 
 

Soil and Rock Classification Keys to Borings AKA 29, AKA 29A, AKA 30, AKA 31 and AKA 32A 
AKA 29, AKA 29A, AKA 30, AKA 31 and AKA 32A Exploratory Boring Logs 

 
Soil and Rock Classification Keys to Borings AKA 32 through AKA 44 

AKA-32 through AKA-44 Exploratory Boring Logs 







SOIL AND ROCK CLASSIFICATION KEYS TO BORINGS AKA-1 THROUGH AKA-18  
 

























































































































































SOIL AND ROCK CLASSIFICATION KEYS TO BORINGS  
AKA-19 THROUGH AKA-28 

 



PROJECT NO. DATE

ALAN KROPP
& ASSOCIATES

Geotechnical

Consultants

KEY TO EXPLORATORY BORING LOGS

2500-4 December 2008

HELIOS PROJECT

University of California; Berkeley, California

SILTS AND CLAYS
SAND GRAVEL

COBBLES BOULDERS
FINE MEDIUM COARSE FINE COARSE

  200                  40                    10                     4                    3/4"                   3"                    12"

U. S. STANDARD SERIES SIEVE CLEAR SQUARE SIEVE OPENINGS

GRAIN SIZES

GROUP
SYMBOL

SECONDARY DIVISIONS

GROUP NAMECRITERIA *

GW

GP

GM

GC

SW

SP

SM

SC

CL

ML

OL

CH

MH

OH

PT

PRIMARY DIVISIONS

CLEAN GRAVELS
LESS THAN
5% FINES

GRAVELS WITH
FINES - MORE

THAN 12% FINES

CLEAN SANDS
LESS THAN
5% FINES

SANDS WITH
FINES - MORE

THAN 12% FINES

INORGANIC

ORGANIC

INORGANIC

ORGANIC

C
O

A
R

S
E

-G
R

A
IN

E
D

 S
O

IL
S

M
O

R
E

 T
H

A
N

 5
0
%

R
E

T
A

IN
E

D
 O

N
 N

O
.2

0
0
 S

IE
V

E

F
IN

E
-G

R
A

IN
E

D
 S

O
IL

S
5
0
%

 O
R

 M
O

R
E

 P
A

S
S

E
S

 T
H

E
 N

O
.2

0
0
 S

IE
V

E
Well-graded gravel

Poorly-graded gravel

Silty gravel

Clayey gravel

Well-graded sand

Poorly-graded sand

Silty sand

Clayey sand

Lean clay

Silt

Fat clay

Elastic silt

Peat

Organic Clay & Organic Silt

Organic Clay & Organic Silt

Cu ≥ 4 AND 1 ≤ Cc  ≤ 3 A

Cu < 4 AND/OR 1 > Cc  > 3

FINES CLASSIFY AS ML OR MH

FINES CLASSIFY AS CL OR CH

Cu ≥ 6 AND 1 ≤ Cc  ≤ 3

Cu < 6 AND/OR 1 > Cc  > 3

FINES CLASSIFY AS ML OR MH

FINES CLASSIFY AS CL OR CH

PI > 7 AND PLOTS ON OR ABOVE "A" LINE

PI < 4 OR PLOTS BELOW "A" LINE

LIQUID LIMIT - OVEN DRIED

LIQUID LIMIT - NOT DRIED
< 0.75

PI PLOTS ON OR ABOVE "A" LINE

PI PLOTS BELOW "A" LINE

PRIMARILY ORGANIC MATTER, DARK
IN COLOR, AND ORGANIC ODOR

LIQUID LIMIT - OVEN DRIED

LIQUID LIMIT - NOT DRIED
< 0.75

REFERENCE: Unified Soil Classification System (ASTM D 2487-06)

SOIL CLASSIFICATION CHART

 A   –   Cu  = D60/D100     &    Cc =  (D30)2 / (D10 x D60)

SYMBOLS

Bag Sample

Standard Penetration
Test Split Spoon
(2-inch O.D.)

Modified California
Sampler
(3-inch O.D.)

Thin-walled Sampler

Tube (either Pitcher or

Shelby) (3-inch O.D.) 

Rock Core

Groundwater Level

ABBREVIATIONS

INDEX TESTS

LL - Liquid Limit (%)  (ASTM D 4318-05)

PI - Plasticity Index (%)  (ASTM D 4318-05)

-200 - Passing No. 200 Sieve (%) (ASTM D 1140-00)

STRENGTH TESTS

PP - Field Pocket Penetrometer test of unconfined compressive strength (tsf)

TV - Field Torvane test of shear strength (psf)

UC - Laboratory unconfined compressive strength (psf) (ASTM D 2166-06)

TXUU - Laboratory unconsolidated, undrained triaxial test of undrained shear strength (psf)

   (ASTM D 2850-03a)

MISCELLANEOUS

ATOD - At time of drilling

psf/tsf - pounds per square foot / tons per square foot

psi - pounds per square inch (indicates relative force required to advance Shelby tube sampler)

* Criteria may be done on visual basis, not necessarily based on lab testing

GRAVELS
MORE THAN 50% OF
COARSE FRACTION

RETAINED ON NO.4 SIEVE

SANDS
50% OR MORE OF

COARSE FRACTION
PASSES NO. 4 SIEVE

SILTS AND CLAYS
LIQUID LIMIT LESS

THAN 50%

SILTS AND CLAYS
LIQUID LIMIT 50%

OR MORE

HIGHLY ORGANIC SOILS



CONSOLIDATION OF SEDIMENTARY ROCKS; usually determined from unweathered samples.  

Largely dependent on cementation. 

 U  =  unconsolidated

 P  =  poorly consolidated

 M  =  moderately consolidated

 W  =  well consolidated

BEDDING OF SEDIMENTARY ROCK

Splitting Property

Massive

Blocky

Slabby

Flaggy

Shaly or platy

Papery

Thickness

Greater than 4.0 feet

2.0 to 4.0 feet

0.2 to 2.0 feet

0.05 to 0.2 feet

0.01 to 0.05 feet

Less than 0.01 feet

Stratification

Very thick-bedded

Thick-bedded

Thin-bedded

Very thin-bedded

Laminated

Thinly laminated

FRACTURING

Intensity

Very little fractured

Occasionally fractured

Moderately fractured

Closely fractured

Intensely fractured

Crushed

HARDNESS

1.  Soft - Reserved for plastic material alone.

2.  Low Hardness - Can be gouged deeply or carved easily by a knife blade.

3.  Moderately Hard - 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.

4.  Hard - Can be scratched by a knife blade with difficulty; scratch produces little powder and is often 

     faintly visible.

5.  Very Hard - Cannot be scratched by a knife blade; leaves a metallic streak

STRENGTH

1.  Plastic  - Very low strength.

2.  Friable - Crumbles easily by rubbing with fingers.

3.  Weak - An unfractured specimen of such material will crumble under light hammer blows.

4.  Moderately Strong - Specimen will withstand a few heavy hammer blows before breaking.

5.  Strong -Specimen will withstand a few heavy ringing hammer blows and will yield with difficulty only dust

    and small flying fragments.

6.  Very Strong -Specimen will resist heavy ringing hammer blows and will yield with difficulty only dust 

    and small flying fragments.

WEATHERING - 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.    Deep - 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.

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

        unaffected.  Moderate to occasionally intense discoloration.  Moderately coated fractures.

L.    Little - No megascopic decomposition of minerals; little or no effect on normal cementation.  Slight and

       intermittent, or localized discoloration.  Few stains on fracture surfaces.

F.     Fresh - Unaffected by weathering agents.  No disintegration or discoloration.  Fractures usually less

       numerous than joints.

Size of Pieces in Feet

Greater than 4.0 feet

1.0 to 4.0 feet

0.5 to 1.0 feet

0.1 to 0.5 feet

0.05 to 0.1 feet

Less than 0.05 feet

ALAN KROPP
& ASSOCIATES

Geotechnical

Consultants
PROJECT NO. DATE

2500-4 December 2008

HELIOS PROJECT

University of California; Berkeley, California

PHYSICAL PROPERTIES CRITERIA FOR ROCK DESCRIPTIONS



AKA-19 THROUGH AKA-28 EXPLORATORY BORING LOGS 
 
 



CL

CL

FILL

LOGGED BY: DI

DATE DRILLED: 5/5/08BORING DIAMETER: 3.5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 734 feet (see notes)DRILL RIG: Minuteman, Solid Flight Auger
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NOTES:

1.  No groundwater was encountered at the time of drilling.  The boring was re-checked for groundwater on 5/8/08.  No groundwater was
encountered and the boring was backfilled following the second groundwater measurement.

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were determined from survey stakes set by LBNL.

S
A

M
P

L
E

R

B
L

O
W

 C
O

U
N

T
S

EXPLORATORY BORING LOG

S
A

M
P

L
E

R
 T

Y
P

E

D
E

P
T

H

(f
t)

26

27

M
O

IS
T

U
R

E

C
O

N
T

E
N

T
 (

%
)

D
R

Y
 D

E
N

S
IT

Y

(p
c
f)

(Continued from Previous Page)

DESCRIPTION AND REMARKS

S
O

IL
 T

Y
P

E

C
O

L
O

R

C
O

N
S

IS
T

E
N

C
Y

O
T

H
E

R
 T

E
S

T
S

2  of  2
BORING NO. 192500-4C

PROJECT NO.

HELIOS PROJECT
University of California; Berkeley, California

SHEETDATE
May 2008A

K
A

 B
O

R
IN

G
 L

O
G

  
B

O
R

IN
G

 L
O

G
S

.G
P

J
  

A
K

A
_

T
E

M
P

L
A

T
E

.G
D

T
  

1
/2

9
/0

9

50/6"

85

CLAYSTONE - moderate to deep
weathering (Great Valley Complex)

Bottom of boring at 27.5 feet.

Olive Brown to
Yellowish Brown

Soft to Low
Hardness



CL

CL

BR

Sieve Analysis
(See Appendix E)

NOTES:

1.  No groundwater was encountered at the time of drilling.  The boring was re-checked for groundwater on 5/8/08.  No groundwater was
encountered and the boring was backfilled following the second groundwater measurement.

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were determined from survey stakes set by LBNL.

FILL

LOGGED BY: DI

DATE DRILLED: 5/5/08BORING DIAMETER: 3.5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 733.5 feet (see notes)DRILL RIG: Minuteman, Solid Flight Auger
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24

50/6"

51/3"

CLAY - with silt, with sand, trace gravels,
moist (FILL)

CLAY - with silt, trace sand, moist

CLAYSTONE - moderate to deep
weathering (Great Valley Complex)

Bottom of boring at 17.5 feet.

Brown to Grayish
Brown

Yellowish Brown

Grayish Brown

Stiff

Very Stiff to Hard

Very Stiff

Soft to Low
Hardness
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NOTES:

1.  No groundwater was encountered at the time of drilling.  The boring was re-checked for groundwater on 5/8/08.  No groundwater was
encountered and the boring was backfilled following the second groundwater measurement.

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were determined from survey stakes set by LBNL.

LOGGED BY: GH

DATE DRILLED: 5/6/08BORING DIAMETER: 3.5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 741.5 feet (see notes)DRILL RIG: Minuteman, Solid Flight Auger
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University of California; Berkeley, California
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 19

 20

 44

CLAY - Silty, trace sand, dry

SANDSTONE - friable, moderate to deep
weathering (Great Valley Complex)

CLAYSTONE - moderate weathering (Great
Valley Complex)

Bottom of boring at 9.0 feet.

Dark Brown

Yellowish Brown

Reddish Brown

Grayish Brown

Soft

Soft to Low
Hardness

Low Hardness
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Drilling refusal at
8.5'

NOTES:

1.  No groundwater was encountered at the time of drilling.  The boring was re-checked for groundwater on 5/8/08.  No groundwater was
encountered and the boring was backfilled following the second groundwater measurement.

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were determined from survey stakes set by LBNL.
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DATE DRILLED: 5/6/08BORING DIAMETER: 3.5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 748.5 feet (see notes)DRILL RIG: Minuteman, Solid Flight Auger

S
A

M
P

L
E

R

B
L

O
W

 C
O

U
N

T
S

EXPLORATORY BORING LOG

S
A

M
P

L
E

R
 T

Y
P

E

D
E

P
T

H

(f
t)

1

2

3

4

5

6

7

8

9

10

11

12

M
O

IS
T

U
R

E

C
O

N
T

E
N

T
 (

%
)

D
R

Y
 D

E
N

S
IT

Y

(p
c
f)

DESCRIPTION AND REMARKS

S
O

IL
 T

Y
P

E

C
O

L
O

R

C
O

N
S

IS
T

E
N

C
Y

O
T

H
E

R
 T

E
S

T
S

1  of  1
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 57
50/6"

CLAY - Silty, trace sand, dry

SILTSTONE - friable, deep weathering,
(Orinda Formation)

Bottom of boring at 12.0 feet.

Dark Brown

Light Yellowish
Brown

Firm

Soft to Low
Hardness
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NOTES:

1.  No groundwater was encountered at the time of drilling.  The boring was re-checked for groundwater on 5/8/08.  No groundwater was
encountered and the boring was backfilled following the second groundwater measurement.

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were determined from survey stakes set by LBNL.

5.  Boring moved 2 feet south along line B to avoid subsurface utility.

LOGGED BY: GH

DATE DRILLED: 5/7/08BORING DIAMETER: 3.5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 751 feet (see notes)DRILL RIG: Minuteman, Solid Flight Auger
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BORING NO. 232500-4C

PROJECT NO.

HELIOS PROJECT
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50/3"

50/2"

CLAY - trace fine to medium gravels, dry to
moist

-increase in silt and sand content

-increase in coarse sands

SILTSTONE - friable, moderate to deep
weathering (Orinda Formation)

Bottom of boring at 15.0 feet.

Dark Brown with
Reddish Brown

Yellowish Brown

Light Gray

Light Brown

Stiff

Soft

Soft to Low
Hardness
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LOGGED BY: AL/GH

DATE DRILLED: 5/8/08BORING DIAMETER: 3.5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 755 feet (see notes)DRILL RIG: Minuteman, Solid Flight Auger
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 45

 32

CLAY - with silt, with coarse sand to coarse
gravel, trace roots, moist

-decrease in coarse grain particle size

CLAY - some silt, some medium grained
sand, trace fine gravels, moist

CLAY - with fine grained sand and some
coarse sand, moist

SILTSTONE - low hardness, deeply to
moderately weathered. (Orinda Formation)

Dark Brown

Reddish Brown

Olive Brown

Gray to Light Gray

Stiff

Very Stiff

Hard

Soft to Low
Hardness
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Drilling refusal @
28.5'

NOTES:

1.  No groundwater was encountered at the time of drilling and the boring was backfilled immediately after drilling.  (See report for
discussion.)

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were determined from survey stakes set by LBNL.
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 80

SILTSTONE - low hardness, deeply to
moderately weathered. (Orinda Formation)

Bottom of boring at 30.0 feet.

Gray to Light Gray Soft to Low
Hardness
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PP = 2.25 tsf

LOGGED BY: AL

DATE DRILLED: 7/3/08BORING DIAMETER: 5" inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 743 feet (see notes)DRILL RIG: D51, Rotary Wash
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University of California; Berkeley, California
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-3" Asphalt Concrete

CLAY, Lean, Gravelly - with sand

CLAY, Lean - with fine gravel, some sand
lenses

CLAY, Lean, Sandy - trace fine gravel, trace
roots

Dark Brown

Mottled Brown,
Yellowish Brown,
Olive Gray,
Reddish Brown

Mottled Black and
Bluish Gray

Stiff

Very Stiff

Stiff
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50/5"

50/2"

CLAY, Lean, Sandy - trace fine gravel, trace
roots

CLAY, Lean, Gravelly - with sand lenses,
rock fragments, cemented areas

CLAY, Lean, Gravelly - some sand, pieces
of basalt and trace quartz

CLAY, Lean, Gravelly - some sand

-some basalt fragments

CLAY, Lean, Gravelly - with sand and rock
fragments

Mottled Black and
Bluish Gray

Mottled Olive Gray,
Brown and
Reddish Brown

Mottled Brown,
Greenish Gray and
White

Mottled Bluish
Gray and
Yellowish Brown

Grayish Blue

Brown and Black

Brown and Dark
Brown

Bluish Gray and
Reddish Brown

Stiff

Very Stiff

Hard

Hard

Soft



CL

BR

BR

LL = 38
PI = 18

-200 = 72.2
Sieve Analysis
Torsional Ring

Shear
(See Appendix A)
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50/5.5"

50/5.5"

50/4"

CLAY, Lean, Gravelly - with sand and rock
fragments

-with coarse gravel, sand,  sandstone
fragments, upper 6" conglomerate cemented
and hard, basalt fragments up to 2"

-weak clay rich zone 69-69.5 feet

-72-75 feet: zones of deeply weathered
siltstone with gravel, zones of clay, abundant
fractures

SILTSTONE/SANDSTONE - competent
bedrock below 78 feet, low hardness, friable
to weak, moderately weathered

SILTSTONE - low hardness, friable, little
weathered

-moderately weathered

-weak, little weathered

Greenish Gray

Bluish Gray

Dark Gray to
Grayish Brown

Gray to Bluish
Gray

Dark Gray to Black

Very Stiff

Hard

Soft

Very Stiff

Hard
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NOTES:

1. Groundwater elevations obscured due to rotary wash drilling method.

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Penetration resistance values shown  have not been corrected for hammer energy.

5.  Elevations were provided by LBNL.

6.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".
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PROJECT NO.
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50/2"

SILTSTONE - low hardness, friable, little
weathered

Bottom of boring at 103.7 feet.

Dark Gray to Black
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LOGGED BY: AL

DATE DRILLED: 6/30/08BORING DIAMETER: 5" inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 741 feet (see notes)DRILL RIG: D51, Rotary Wash
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-3' Asphalt Concrete

CLAY, Fat - with sand, some fine gravel,
moist

CLAY, Lean - with sand, some gravel

CLAY, Lean - some sand, trace fine gravel

Dark Brown to
Black

Mottled Brown and
Light Brown

Gray

Stiff

Stiff

Stiff
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CLAY, Lean - some sand, trace fine gravel
-fine to coarse gravel, rock fragments

CLAY, Lean - some sand, fine gravels

CLAY, Lean - some sand, rock fragments

Gray
Gray with Reddish
Brown

Mottled Reddish
Brown and Bluish
Gray

Mottled Gray,
Bluish Gray and
Reddish Brown

Dark Gray

Stiff

Very Stiff

Very Stiff
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50/3"

50/5"

50/5"
50/4"

50/3"

50/1"

50/2"

50/2"

CLAY, Lean - some sand, rock fragments

-sandy, gravelly

CLAY, Lean - with silt, some sand and
gravel, rock fragments, (conglomerate)

SILT, Gravelly - rock fragments, some clay

CLAY, Lean - with sand lenses fine to
medium size gravel, rock fragments

-very fine grained crystalline rock in clay
matrix

SILTSTONE - competent bedrock below 82
feet, low hardness, weak, little weathered

-hard, moderately strong, little weathered

Mottled Gray,
Bluish Gray and
Reddish Brown

Greenish Gray

Bluish Gray

Mottled Gray,
Bluish Gray,
Reddish Brown

Bluish Gray

Olive Gray and
Greenish Gray

Dark Gray to Black

Gray to Bluish
Gray

Gray to Dark Gray

Very Stiff

Hard

Hard

Hard
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NOTES:

1. Groundwater elevations obscured due to rotary wash drilling method.

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Penetration resistance values shown  have not been corrected for hammer energy.

5.  Elevations were provided by LBNL.

6.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".
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50/1.5"

SILTSTONE - low hardness, weak, little
weathered, increased in sand content

Bottom of boring at 100.3 feet.

Gray to Dark Gray
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PP = 1.0 tsf
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LOGGED BY: AL

DATE DRILLED: 7/1/08BORING DIAMETER: 5" inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 739 feet (see notes)DRILL RIG: D51, Rotary Wash
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 [15]

 [19]

-3" Asphalt Concrete

CLAY, Lean, Sandy - with gravel

-gravelly with some sand

-trace fine gravels

CLAY, Lean, Gravelly - with sand lenses,
subangular fine gravel

Black and Dark
Gray

Brown to Dark
Brown

Reddish Brown

Dark Grayish
Brown

Brown with Bluish
Gray, Greenish
Gray and
Yellowish Brown

Stiff

Stiff
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PP = 1.75 tsf

PP = 3.75 tsf
PP = 2.75 tsf

PP = 1.75 tsf

PP = >4.5 tsf
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 [26]

 [59]

 [90]

CLAY, Lean, Gravelly - with sand lenses,
subangular fine gravel

CLAY, Lean - with fine to coarse gravels,
sand lenses, siltstone fragments

-trace fragments of siltstone, sand lense, fine
to medium size gravel

CLAY, Lean, Gravelly - with sand and
siltstone fragments

Brown with Bluish
Gray, Greenish
Gray and
Yellowish Brown

Mottled Dark
Bluish Gray,
Greenish Gray and
Brown

Reddish Brown
with Bluish Gray

Greenish Gray and
Bluish Gray

Stiff

Very Stiff

Hard

Hard



CL

CL

BR

BR

BR

BR

LL = 36
PI = 17

-200 = 53.2
Sieve Analysis
Torsional Ring

Shear
(See Appendix A)

S
A

M
P

L
E

R

B
L

O
W

 C
O

U
N

T
S

EXPLORATORY BORING LOG

S
A

M
P

L
E

R
 T

Y
P

E

D
E

P
T

H

(f
t)

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

M
O

IS
T

U
R

E

C
O

N
T

E
N

T
 (

%
)

D
R

Y
 D

E
N

S
IT

Y

(p
c
f)

(Continued from Previous Page)

(Continued on Next Page)

DESCRIPTION AND REMARKS

S
O

IL
 T

Y
P

E

C
O

L
O

R

C
O

N
S

IS
T

E
N

C
Y

O
T

H
E

R
 T

E
S

T
S

3  of  4
BORING AKA-272500-4D

PROJECT NO.

HELIOS BUILDING - LINE E BORINGS
University of California; Berkeley, California

SHEETDATE
October 2008A

K
A

 B
O

R
IN

G
 L

O
G

  
B

O
R

IN
G

 L
O

G
S

.G
P

J
  

A
K

A
_

T
E

M
P

L
A

T
E

.G
D

T
  

1
/2

9
/0

9

50/1'

 78

50/3"

 71

CLAY, Lean - with gravel, sand and
siltstone fragments, rock blocks up to 3",
conglomerate, sandstone, siltstone

-basalt and quartz fragments

-sandy, gravelly, abundant siltstone clasts,
occasional quartz, trace sandstone
fragments

-highly weathered, clay-lined sandstone
72-74 feet

-74-74.8 feet - potential failure surface, clay
rich with trace fine to coarse silty sandstone
fragments

-highly weathered and fractured sandstone in
a clay matrix at 76'
-possible weak shears of soft clay at 77'

SANDSTONE - competent bedrock below
78 feet, weak, deeply weathered, instensly
fractured

SILTSTONE - low hardness, friable,
moderately weathered

SANDSTONE - low hardness, friable,
moderately to deeply weathered

SILTSTONE/CLAYSTONE - with fine sand,
low hardness, friable, moderately weathered

Bluish Gray

Brown

Brown

Gray to Dark Gray

Greenish Gray to
Bluish Gray

Gray to Black

Gray to Olive Gray

Gray to Bluish
Gray

Gray to Dark Gray

Dark Gray

Hard

Hard

Soft

Soft
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NOTES:

1. Groundwater elevations obscured due to rotary wash drilling method.

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Penetration resistance values shown  have not been corrected for hammer energy.

5.  Elevations were provided by LBNL.

6.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".
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50/3.5"

50/2"

SILTSTONE/CLAYSTONE - with fine sand,
low hardness, friable, moderately weathered

-intensely fractured

Bottom of boring at 105.2 feet.

Gray to Dark Gray

Gray
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LOGGED BY: AL

DATE DRILLED: 6/30/08BORING DIAMETER: 5" inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 734 feet (see notes)DRILL RIG: D30, Rotary Wash
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 [19]

 [49]

 [47]

GRAVEL - well-graded, with sand (Base
Rock)

CLAY, Lean - with silt, some fine to medium
size gravel, moist

CLAY, Lean - with fine gravel

-with silt, fine gravel

-sandy, some fine gravel

Gray

Mottled Gray, Olive
Gray and Brown

Gray to Grayish
Brown

Mottled Reddish
Brown, Gray and
Dark Gray

Light Brown

Dense

Stiff

Hard

Very Stiff
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 [28]

 [38]

 [55]

 [29]

 [52]

CLAY, Lean, Sandy - with fine gravel and
rock fragments

-decrease on sand

-with less clay to deeply weathered
sandstone/siltstone

Brown

Gray to Greenish
Gray

Bluish Gray

Mottled Greenish
Gray and Bluish
Gray

Greenish Gray to
Bluish Gray

Gray to Bluish
Gray

Very Stiff

Hard

Very Stiff

Hard
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NOTES:

1. Groundwater elevations obscured due to rotary wash drilling method.

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Penetration resistance values shown  have not been corrected for hammer energy.
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50/5'

 52

 86

50/4.5"

SANDSTONE to SILTSTONE - competent
bedrock below 64 feet, low hardness, friable,
moderately weathered, with fractures

SILTSTONE - with sand, low hardness,
friable, moderately weathered

-blocky

Bottom of boring at 90.9 feet.

Gray to Bluish
Gray

Greenish Gray

Gray



5.  Elevation was estimated based on surface topography and other boring elevations.
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SOIL AND ROCK CLASSIFICATION KEYS TO BORINGS  
AKA 29, AKA 29A, AKA 30, AKA 31 and AKA 32A 

 





















































SOIL AND ROCK CLASSIFICATION KEYS TO BORINGS  
AKA 32 through AKA 44 

 



PROJECT NO. DATE

ALAN KROPP
& ASSOCIATES

Geotechnical

Consultants

KEY TO EXPLORATORY BORING LOGS

2500-4 December 2008

HELIOS PROJECT

University of California; Berkeley, California

SILTS AND CLAYS
SAND GRAVEL

COBBLES BOULDERS
FINE MEDIUM COARSE FINE COARSE

  200                  40                    10                     4                    3/4"                   3"                    12"

U. S. STANDARD SERIES SIEVE CLEAR SQUARE SIEVE OPENINGS

GRAIN SIZES

GROUP
SYMBOL

SECONDARY DIVISIONS

GROUP NAMECRITERIA *

GW

GP

GM

GC

SW

SP

SM

SC

CL

ML

OL

CH

MH

OH

PT

PRIMARY DIVISIONS

CLEAN GRAVELS
LESS THAN
5% FINES

GRAVELS WITH
FINES - MORE

THAN 12% FINES

CLEAN SANDS
LESS THAN
5% FINES

SANDS WITH
FINES - MORE

THAN 12% FINES

INORGANIC

ORGANIC

INORGANIC

ORGANIC

C
O

A
R

S
E

-G
R

A
IN

E
D

 S
O

IL
S

M
O

R
E

 T
H

A
N

 5
0
%

R
E

T
A

IN
E

D
 O

N
 N

O
.2

0
0
 S

IE
V

E

F
IN

E
-G

R
A

IN
E

D
 S

O
IL

S
5
0
%

 O
R

 M
O

R
E

 P
A

S
S

E
S

 T
H

E
 N

O
.2

0
0
 S

IE
V

E
Well-graded gravel

Poorly-graded gravel

Silty gravel

Clayey gravel

Well-graded sand

Poorly-graded sand

Silty sand

Clayey sand

Lean clay

Silt

Fat clay

Elastic silt

Peat

Organic Clay & Organic Silt

Organic Clay & Organic Silt

Cu ≥ 4 AND 1 ≤ Cc  ≤ 3 A

Cu < 4 AND/OR 1 > Cc  > 3

FINES CLASSIFY AS ML OR MH

FINES CLASSIFY AS CL OR CH

Cu ≥ 6 AND 1 ≤ Cc  ≤ 3

Cu < 6 AND/OR 1 > Cc  > 3

FINES CLASSIFY AS ML OR MH

FINES CLASSIFY AS CL OR CH

PI > 7 AND PLOTS ON OR ABOVE "A" LINE

PI < 4 OR PLOTS BELOW "A" LINE

LIQUID LIMIT - OVEN DRIED

LIQUID LIMIT - NOT DRIED
< 0.75

PI PLOTS ON OR ABOVE "A" LINE

PI PLOTS BELOW "A" LINE

PRIMARILY ORGANIC MATTER, DARK
IN COLOR, AND ORGANIC ODOR

LIQUID LIMIT - OVEN DRIED

LIQUID LIMIT - NOT DRIED
< 0.75

REFERENCE: Unified Soil Classification System (ASTM D 2487-06)

SOIL CLASSIFICATION CHART

 A   –   Cu  = D60/D100     &    Cc =  (D30)2 / (D10 x D60)

SYMBOLS

Bag Sample

Standard Penetration
Test Split Spoon
(2-inch O.D.)

Modified California
Sampler
(3-inch O.D.)

Thin-walled Sampler

Tube (either Pitcher or

Shelby) (3-inch O.D.) 

Rock Core

Groundwater Level

ABBREVIATIONS

INDEX TESTS

LL - Liquid Limit (%)  (ASTM D 4318-05)

PI - Plasticity Index (%)  (ASTM D 4318-05)

-200 - Passing No. 200 Sieve (%) (ASTM D 1140-00)

STRENGTH TESTS

PP - Field Pocket Penetrometer test of unconfined compressive strength (tsf)

TV - Field Torvane test of shear strength (psf)

UC - Laboratory unconfined compressive strength (psf) (ASTM D 2166-06)

TXUU - Laboratory unconsolidated, undrained triaxial test of undrained shear strength (psf)

   (ASTM D 2850-03a)

MISCELLANEOUS

ATOD - At time of drilling

psf/tsf - pounds per square foot / tons per square foot

psi - pounds per square inch (indicates relative force required to advance Shelby tube sampler)

* Criteria may be done on visual basis, not necessarily based on lab testing

GRAVELS
MORE THAN 50% OF
COARSE FRACTION

RETAINED ON NO.4 SIEVE

SANDS
50% OR MORE OF

COARSE FRACTION
PASSES NO. 4 SIEVE

SILTS AND CLAYS
LIQUID LIMIT LESS

THAN 50%

SILTS AND CLAYS
LIQUID LIMIT 50%

OR MORE

HIGHLY ORGANIC SOILS



CONSOLIDATION OF SEDIMENTARY ROCKS; usually determined from unweathered samples.  

Largely dependent on cementation. 

 U  =  unconsolidated

 P  =  poorly consolidated

 M  =  moderately consolidated

 W  =  well consolidated

BEDDING OF SEDIMENTARY ROCK

Splitting Property

Massive

Blocky

Slabby

Flaggy

Shaly or platy

Papery

Thickness

Greater than 4.0 feet

2.0 to 4.0 feet

0.2 to 2.0 feet

0.05 to 0.2 feet

0.01 to 0.05 feet

Less than 0.01 feet

Stratification

Very thick-bedded

Thick-bedded

Thin-bedded

Very thin-bedded

Laminated

Thinly laminated

FRACTURING

Intensity

Very little fractured

Occasionally fractured

Moderately fractured

Closely fractured

Intensely fractured

Crushed

HARDNESS

1.  Soft - Reserved for plastic material alone.

2.  Low Hardness - Can be gouged deeply or carved easily by a knife blade.

3.  Moderately Hard - 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.

4.  Hard - Can be scratched by a knife blade with difficulty; scratch produces little powder and is often 

     faintly visible.

5.  Very Hard - Cannot be scratched by a knife blade; leaves a metallic streak

STRENGTH

1.  Plastic  - Very low strength.

2.  Friable - Crumbles easily by rubbing with fingers.

3.  Weak - An unfractured specimen of such material will crumble under light hammer blows.

4.  Moderately Strong - Specimen will withstand a few heavy hammer blows before breaking.

5.  Strong -Specimen will withstand a few heavy ringing hammer blows and will yield with difficulty only dust

    and small flying fragments.

6.  Very Strong -Specimen will resist heavy ringing hammer blows and will yield with difficulty only dust 

    and small flying fragments.

WEATHERING - 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.    Deep - 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.

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

        unaffected.  Moderate to occasionally intense discoloration.  Moderately coated fractures.

L.    Little - No megascopic decomposition of minerals; little or no effect on normal cementation.  Slight and

       intermittent, or localized discoloration.  Few stains on fracture surfaces.

F.     Fresh - Unaffected by weathering agents.  No disintegration or discoloration.  Fractures usually less

       numerous than joints.

Size of Pieces in Feet

Greater than 4.0 feet

1.0 to 4.0 feet

0.5 to 1.0 feet

0.1 to 0.5 feet

0.05 to 0.1 feet

Less than 0.05 feet

ALAN KROPP
& ASSOCIATES

Geotechnical

Consultants
PROJECT NO. DATE

2500-4 December 2008

HELIOS PROJECT

University of California; Berkeley, California

PHYSICAL PROPERTIES CRITERIA FOR ROCK DESCRIPTIONS



AKA 32 through AKA 44 
EXPLORATORY BORING LOGS 

 
 



24 87

GC

CH

CL

CL

PP = 2.75 tsf

PP = 2.5 tsf

PP = 3.5 tsf

PP = 3.0 tsf

PP = 1.5 tsf

PP = 2.5 tsf

PP = 2.0 tsf

PP = 1.0 tsf

PP = 2.5 tsf

PP = 2.0 tsf

FILL

LOGGED BY: AL

DATE DRILLED: 10/31/08BORING DIAMETER: 5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 694 feet (see notes)DRILL RIG: D30, Rotary Wash
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 [21]

 [21]

 [15]

 [30]

 [40]

 [36]

 23

-2" Asphalt Concrete over 6" Aggregate Base

GRAVEL, Clayey - fine to coarse gravel with
sand

CLAY, Fat - high plasticity, sandy with some
fine gravel, dry

-with sand and trace gravel, moist

-medium to high plasticity, with trace sand
and trace fine subrounded gravel

-sandy, with trace fine subrounded gravel
and weathered siltstone fragments, wet and
soft, very weak material (slide material?)

-with sandstone fragments and weatered
cobble

CLAY, Lean - sandy, with fine to coarse
gravel and some cobbles of Moraga
volcanics

-moist to dry

CLAY, Lean - with silt, some sand, trace
fine to medium subrounded gravel, and trace
cobble, moist

Dark Brown and
Black

Dark Brown,
Yellowish Brown
and Reddish
Brown

Reddish Brown
and Grayish Brown

Reddish Brown

Reddish Brown
and Greenish
Brown

Olive Green and
Reddish Brown

Reddish Brown

Greenish Gray to
Bluish Gray

Medium Dense

Stiff to Very Stiff

Firm to Stiff

Very Stiff

Very Stiff



26

21

101

108

CL

CL

CL

BR

PP = 4.25 tsf
LL = 41
PI = 27

-200 = 87%

PP = 2.75 tsf

Sieve Analysis
(see Appendix E)
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 [38]

 [36]

 [29]

 [50]

[50]/6"

 [57]

 [74]

CLAY, Lean - with silt, some sand, trace
fine to medium subrounded gravel, and trace
cobble, moist

CLAY, Lean - low plasticity, with some sand
and siltstone and claystone fragments, moist
to wet

CLAY, Lean - with sand, siltstone fragments
and medium angular gravel of Moraga
volcanics

-large angular boulder with silty sand (2.5 to
3 feet), gravel and rubble zone with Moraga
volcanics and Orinda Formation clasts, very
coarse colluvium

-gray weak clay zone at 45.5' to 46'

-medium to low plasticity, with sand and
gravels of Orinda and Moraga

SILTSTONE - with clay and some sand, low
hardness, friable to weak, moderately
weathered, closely fractured, wet (Great
Valley Group)

Greenish Gray to
Bluish Gray

Bluish Gray

Bluish Gray to
Grayish Brown

Greenish Gray to
Bluish Gray

Greenish Gray,
Black and Reddish
Brown

Black

Grayish Brown and
Gray

Very Stiff

Very Stiff

Very Stiff to Hard

(TOP OF ROCK)



BR

BR

NOTES:

1.  Groundwater elevation is obscured due to rotary wash drilling method.

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were provided by LBNL (Based on LBNL Datum).

5.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".

6.  Blow Counts have not been corrected for hammer energy.
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 [59]

[50]/5"

SILTSTONE - with clay and some sand, low
hardness, friable to weak, moderately
weathered, closely fractured, wet (Great
Valley Group)

SANDSTONE - fine grained, silty and clay
rich, low to moderate hardness, friable to
weak, little to moderately weathered, well
cemented (Great Valley Group)

Bottom of boring at 60.9 feet.

Grayish Brown and
Gray

Bluish Gray
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23

100

103

GW

CL

CH

CL

CL

LL = 52
PI = 34

TXUU 1190 psf
(see Appendix E)

PP = 1.25 tsf

TXUU 1500 psf
(see Appendix E)

PP = 1.0 tsf

PP = 1.5 tsf

PP = 1.75 tsf

PP = 2.25 tsf

LOGGED BY: AL/GVE

DATE DRILLED: 11/5/08BORING DIAMETER: 5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 674 feet (see notes)DRILL RIG: D45, Rotary Wash
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GRAVEL, Well-Graded - with sand, dry

CLAY, Lean, Gravelly - some roots, moist

CLAY, Fat - with fine gravel, some silt, sand,
and roots

-with rounded sandstone cobbles and sand

CLAY, Lean - with trace gravels of
sandstone, shale, and volcanics; massive,
damp, medium to low plasticity

-increase in gravels 10-15%
-brown soft clay 23.7' to 23.8'

Light Gray to
Brown

Brown

Mottled Brown and
Dark Brown

Olive Brown to
Yellowish Brown

Very Dark Gray

Reddish Brown

Firm to Stiff

Stiff

Soft to Firm

Stiff

Stiff to Very Stiff



CL

CL

CL

BR

PP = 2.7 tsf

PP = 3.7 tsf

PP = 4.25 tsf

PP = 2.5 tsf

PP = 3.5 tsf
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CLAY, Lean - with fine grained sand and
silt, decomposed organics, 15% gravel
(0.01'-.005' diameter), rounded and
weathered clasts, moist

-sandstone boulder at 25.7 feet

CLAY, Lean - with sand and gravel, trace
poorly sorted pebbles and fine gravel, moist;
15% gravel

CLAY, Lean - with clasts and lenses of
siltstone and clay matrix (Mixed Debris Zone,
Potential Qls)

-gravelly with sandstone fragments, increase
in coarse gravels with soft clay matrix (50%
clay; 30% gravel; 20% silt)

-with silt and poorly sorted fine grained gravel
and friable sandstone fragments

CLAYSTONE - weak, fresh weathering,
intensely fractured with zones of rounded
pebble to gravel sized clasts (broken from
drilling), silty between clasts (top of rock
estimated at 41.5' based on poor recovery)

-friable to weak claystone, shaley

Reddish Brown

Dark Yellowish
Brown

Reddish Brown
and Dark Gray

Very Dark Gray
Brown

Dark Gray

Dark Gray

Stiff to Very Stiff

Stiff to Very Stiff

Stiff to Very Stiff

(TOP OF ROCK)



BR

NOTES:

1.  Groundwater elevation is obscured due to rotary wash drilling method.

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were provided by LBNL (Based on LBNL Datum).

5.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".

6.  Blow Counts have not been corrected for hammer energy.
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CLAYSTONE - with silt and poorly sorted
fine grained sandstone in fragments due to
drilling, friable

Bottom of boring at 55.0 feet.
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LL = 63
PI = 40

TXUU 1080 psf
(see Appendix E)

PP = 1.25 tsf

TXUU 1990 psf
(see Appendix E)

PP = 2.25 tsf

LOGGED BY: GH

DATE DRILLED: 11/5/08BORING DIAMETER: 5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 653 feet (see notes)DRILL RIG: D30, Rotary Wash
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 42

CLAY, Fat - plastic, with some coarse sand
and medium to coarse gravel, moist (Qc)

-with lenses of shale, hard, deeply
weathered, intensely fractured with oxidized
surfaces below 11'

CLAYSTONE/SHALE - soft with hard
lenses, deeply weathered, intensely
fractured, moist (Translated Rock/Qls)

SHALE - intensely fractured, oxidized with
weak and thin clay lined fractures
(Translated Rock)

-soft and weak clay rich shale, slide plane
within weathered bedrock (Qls)

CLAY/CLAYSTONE - soft with hard lenses,
deeply weathered, intensely fractured, moist
(Translated Rock)

SHALE - intensely fractured, oxidized with
weak and thin clay lined fractures

Mottled Olive
Brown and
Reddish Brown

Greenish Gray

Reddish Brown to
Dark Gray

Dark Greenish
Gray

Dark Greenish
Gray

Dark Greenish
Gray

Dark Greenish
Gray

Stiff
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LL = 31
PI = 11

Sieve Analysis
Torsional Ring

Shear Test
(see Appendix E)

NOTES:

1.  Groundwater elevation is obscured due to rotary wash drilling method.

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were provided by LBNL (Based on LBNL Datum).

5.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".

6.  Blow Counts have not been corrected for hammer energy.
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 52

50/3"

(Translated Rock)

SHALE - intensely fractured, oxidized with
weak and thin clay lined fractures
(Translated Rock)

CLAYSTONE - plastic, clay rich with fine
weathered rock fragments, moderately hard
to hard, crushed, wet (Base Slide Plane)

SHALE - intensely fractured, oxidized with
weak and thin clay lined fractures

CLAYSTONE - plastic, with fine weathered
rock fragments in a soft clay matrix,
moderately hard to hard, crushed, wet

SHALE/CLAYSTONE - moderately hard to
hard, moderately strong, moderately
weathered, intensely fractured

Bottom of boring at 32.3 feet.

Dark Greenish
Gray

Bluish Gray

Bluish Gray

Dark Gray

Dark Gray

(TOP OF ROCK)
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PP = >4.5 tsf

LOGGED BY: AL

DATE DRILLED: 11/6/08BORING DIAMETER: 5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 719 feet (see notes)DRILL RIG: D30, Rotary Wash
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 [29]

 32

 [50]

 51

[50]/4"

50/5.5"

 43

CLAY, Lean, Gravelly - with sand, some silt
and roots, moist

-2-inches of Asphalt at 1.5 feet

CLAYSTONE - silty, weak, deeply
weathered, blocky fractures lined with wet
clay, moist (Qc-Debris Mass)

SILTSTONE - with some clay, low to
moderate hardness, friable, moderately
weathered, intensely fractured with oxidized
zones (Qc-Debris Mass)

-deeply weathered

-with some clay, low hardness, weak to
friable, little weathering

SHALE - weak to friable, little weathering
(Qc-Debris Mass)

-with clay, low hardness, friable, moderately
weathered with some oxidized zones (Base

Qc-Debris Hollow)

SANDSTONE - with claystone pieces, low
hardenss, friable to weak, deeply weathered
(Great Valley Group)

Dark Brown

Yellowish Brown to
Olive Gray

Yellowish Brown to
Olive Brown

Reddish Brown

Olive Gray to Olive
Brown

Dark Greenish
Gray

Mottled Reddish
Brown, Black and
Olive Gray

Yellowish Brown
and Olive Gray

(TOP OF ROCK)
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 32

 [44]

 45

[50]/4"

 89

 [73]

 61

 [88]

50/6"

SHALE/CLAYSTONE - low to moderate
hardness, friable (Great Valley Group)

-with clay lined fractures

-low hardness, friable to weak, deeply
weathered, intensely fractured with oxidized
zones

-medium plasticity, hard

-hard, moderately strong, fresh to little
weathering, calcite stet at 50 feet

-weaker

Yellowish Brown
and Olive Gray

Dark Greenish
Gray, Reddish
Brown and Gray

Mottled Yellowish
Brown, Black,
Gray and Reddish
Brown

Gray

Mottled Brown,
Black and Olive
Gray

Olive Gray

Gray

Gray
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NOTES:

1.  Groundwater elevation is obscured due to rotary wash drilling method.

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were provided by LBNL (Based on LBNL Datum).

5.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".

6.  Blow Counts have not been corrected for hammer energy.
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[50]/4"

50/6"

50/6"

 61

SILTSTONE - hard, friable, little weathering,
closely fractured (Great Valley Group)

SILTSTONE - hard, moderately strong, little
weathering, closely fractured, patina on
fracture surface (Great Valley Group)

Bottom of boring at 66.5 feet.

Mottled Yellowish
Brown and Gray

Gray to Dark Gray
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PP = >4.5 tsf
LL = 40
PI = 23

-200 = 68%

PP = >4.5 tsf

Sieve Analysis
(see Appendix E)

PP = 3.5 tsf
PP = >4.5 tsf

PP = 3.25 tsf
LL = 37
PI = 21

-200 = 65%

FILL

LOGGED BY: AL

DATE DRILLED: 10/29/08BORING DIAMETER: 3.5 inchesDEPTH TO GROUNDWATER: 21 feet (see notes)

SURFACE ELEVATION: 693 feet (see notes)DRILL RIG: Minuteman, Solid Flight Auger
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 13
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 12

 [40]

 20

 [40]

 23

 [85]

 42

[50]/5"

 68

 [93]

 62

 34

 48

CLAY, Lean - with sand, some gravel and
trace roots, dry (FILL)

-with some fine to medium subangular to
subrounded gravel

CLAY, Lean - with sand and fine to coarse
subangular to subrounded gravel (Qc)

-with some silt, sand and gravel, dry to moist

-clay seam: very thin slide plane at 8'

-with sand and some gravel

SILTSTONE - with clay and trace sand, low
hardness, friable, deeply weathered,
intensely fractured with trace roots, moist
(Translated Rock/Qls)

-crushed rock w/ ~0.2' of clay (slide plane?)

SILTSTONE - oxidized sections (Great
Valley Group) with clay and sand, low
hardness, friable, deeply weathered, moist

-moderately hard, weak, moderately
weathered, closely fractured

-clay rich, friable to weak, moderate to little
weathering, dry

-dry to moist

Yellowish Brown to
Grayish Brown

Light Brown with
Bluish Gray

Yellowish Brown
with Olive Gray

Mottled Brown,
Olive Gray and
Reddish Brown

Mottled Olive Gray,
Brown, and Bluish
Gray

Brown with Black
and Gray

Reddish Brown to
Olive Gray

Gray to Dark Gray

Dark Gray

Stiff to Very Stiff

Stiff to Very Stiff

(TOP OF ROCK)
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NOTES:

1.  Groundwater was encountered at approximately 21 feet at the time of drilling and the boring was backfilled immediately after drilling.
(See report for discussion.)

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were provided by LBNL (Based on LBNL Datum).

5.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".

6.  Blow Counts have not been corrected for hammer energy.

S
A

M
P

L
E

R

B
L

O
W

 C
O

U
N

T
S

EXPLORATORY BORING LOG

S
A

M
P

L
E

R
 T

Y
P

E

D
E

P
T

H

(f
t)

26

27

28

29

30

M
O

IS
T

U
R

E

C
O

N
T

E
N

T
 (

%
)

D
R

Y
 D

E
N

S
IT

Y

(p
c
f)

(Continued from Previous Page)

DESCRIPTION AND REMARKS

S
O

IL
 T

Y
P

E

C
O

L
O

R

C
O

N
S

IS
T

E
N

C
Y

O
T

H
E

R
 T

E
S

T
S

2  of  2
BORING AKA-362500-4

PROJECT NO.

HELIOS PROJECT
University of California; Berkeley, California

SHEETDATE
December 2008A

K
A

 B
O

R
IN

G
 L

O
G

  
B

O
R

IN
G

 L
O

G
S

.G
P

J
  

A
K

A
_

T
E

M
P

L
A

T
E

.G
D

T
  

1
/2

9
/0

9

 62

50/5.5"

 95

SILTSTONE - clay rich, low hardness,
friable to weak, little weathering, closely
fractured, very wet (Great Valley Group)

Bottom of boring at 30.0 feet.

Dark Gray
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Sieve Analysis
(see Appendix E)

LL = 40
PI = 19

-200 = 68%

FILL

LOGGED BY: DI/AL

DATE DRILLED: 10/28/08BORING DIAMETER: 3.5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 703 feet (see notes)DRILL RIG: Minuteman, Solid Flight Auger
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[50]/6"

 97

 45
50/4"

107/10"

 100

50/4"

CLAY, Lean - with silt, some sand and
roots, dry (FILL)

SILTSTONE - deeply weathered (Great
Valley Group) (Potential Translated

Rock/Qls) 

-deeply to moderately weathered

-Brecciated with clay matrix, very weak,
potential slide zone

SILTSTONE - deeply weathered, (Great
Valley Group)

-low hardness, friable, with oxidized sections

-clay rich with calcite

Bottom of boring at 24.5 feet.

Yellowish Brown to
Grayish Brown

Brown to Grayish
Brown

Light Grayish
Brown to Gray

Grayish Brown
with Yellowish
Brown

Gray to Dark Gray

Firm

Stiff

(TOP OF ROCK)



NOTES:

1.  No groundwater was encountered at the time of drilling and the boring was backfilled immediately after drilling.  (See report for
discussion.)

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were provided by LBNL (Based on LBNL Datum).

5.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".

6.  Blow Counts have not been corrected for hammer energy.
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12 92

CH PP = >4.5 tsf
LL = 52
PI = 33

-200 = 94%
PP = 3.75 tsf

LOGGED BY: AL

DATE DRILLED: 10/27/08BORING DIAMETER: 3.5 inchesDEPTH TO GROUNDWATER: 22 feet (see notes)

SURFACE ELEVATION: 704 feet (see notes)DRILL RIG: Minuteman, Solid Flight Auger
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 17

 21

 36

 78

50/4.5"

50/4.5"

 42

 40

50/5"

CLAY, Fat - silty, with some sand and roots,
dry (Qc)

-with fine rock fragments

CLAY, Lean / SILTSTONE - with sand,
friable, deeply weathered with oxidized
sections, (Great Valley Group) (Translated

Rock/Qls) 

-with trace sand, friable, moderately to deeply
weathered

-moderately weathered

CLAY, Lean - with silt/claystone materials
crushed, wet, weathered (Potential Qls

Debris/Zone)

Brown to Yellowish
Brown

Yellowish Brown
and Olive Gray

Reddish Brown
and Olive Gray

Gray and
Yellowish Brown

Light Grayish
Brown to Gray

Gray to Dark Gray

Stiff

Very Stiff



NOTES:

1.  Groundwater was encountered at approximately 22 feet at the time of drilling and the boring was backfilled immediately after drilling.
(See report for discussion.)

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were provided by LBNL (Based on LBNL Datum).

5.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".

6.  Blow Counts have not been corrected for hammer energy.
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CLAY, Lean / SILTSTONE - with trace
sand, friable, little weathering (Qls Debris)

Bottom of boring at 27.4 feet.

Dark Gray
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11

91

113

CL

BR

LL = 50
PI = 27

-200 = 85%
PP = 4.5 tsf

Sieve Analysis
(see Appendix E)

NOTES:

1.  No groundwater was encountered at the time of drilling and the boring was backfilled immediately after drilling.  (See report for
discussion.)

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were provided by LBNL (Based on LBNL Datum).

5.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".

6.  Blow Counts have not been corrected for hammer energy.

LOGGED BY: DI

DATE DRILLED: 11/5/08BORING DIAMETER: 3.5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 657 feet (see notes)DRILL RIG: Minuteman, Solid Flight Auger
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[50]/6"

 78

 94

CLAY, Lean - with silt, some sand and trace
gravel

SILTSTONE - low hardness, friable, deeply
to moderately weathered, clay coatings on
blocky fractures (Great Valley Group)

Bottom of boring at 10.5 feet.

Yellowish Brown to
Brown

Yellowish Brown to
Reddish Brown

Firm

Stiff to Very Stiff

(TOP OF ROCK)
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CL

BR

PP = 3.5 tsf

PP = 4.5 tsf

NOTES:

1.  No groundwater was encountered at the time of drilling and the boring was backfilled immediately after drilling.  (See report for
discussion.)

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were provided by LBNL (Based on LBNL Datum).

5.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".

6.  Blow Counts have not been corrected for hammer energy.

LOGGED BY: DI

DATE DRILLED: 11/6/08BORING DIAMETER: 3.5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 648 feet (see notes)DRILL RIG: Minuteman, Solid Flight Auger
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 [28]

 [51]

 [93]

 54

 83

 106

CLAY, Lean - moderately expansive, with
silt, moist to wet

SILTSTONE/CLAYSTONE - soft hardness,
friable, deeply weathered (Great Valley
Group)

Bottom of boring at 11.0 feet.

Brown to Dark
Brown

Yellowish Brown to
Grayish Brown

Firm

Very Stiff

(TOP OF ROCK)
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PP = >4.5 tsf
LL = 30
PI = 12

-200 = 54%
PP = >4.5 tsf

PP = >4.5 tsf

PP = >4.5 tsf

PP = >4.5 tsf

LL = 35
PI = 16

-200 = 62%

NOTES:

LOGGED BY: GH

DATE DRILLED: 11/6/08BORING DIAMETER: 3.5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 644 feet (see notes)DRILL RIG: Minuteman, Solid Flight Auger
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 63
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 77

 101

 56

 59

 53

 58

50/5"
50/4"

CLAY, Lean - with weathered sandstone
fragments and roots, moist (Qc/Qls)
-silty with some medium gravel

-sandy with sandstone and claystone
fragments, dry to moist

-quaternary colluvium, coarse grained
siltstone and shale clasts within a clay matrix

-4' buried surface

SILTSTONE - with shale clasts, hard, weak
to friable, deeply weathered, intensely
fractured (Translated Rock/Qls)

CLAYSTONE - with lenses of shale, low
hardness, moderately strong, moderately
weathered, intensely fractured (Translated

Rock/Qls)

-deeply weathered

-clay rich, friable, crushed

-(Base of Qls/Debris Material)

CLAYSTONE - moderately strong, little
weathering (Great Valley Group)
-moderately hard, weak to moderately strong,
moderately weathered,  intensely fractured

-with shale lenses, moderately strong,
intensely to closely fractured
-friable, deeply weathered, black seam,
crushed

Bottom of boring at 22.8 feet.

Brown to Yellowish
Brown

Yellowish Brown

Dark Grayish
Brown

Grayish Brown

Olive Brown

Gray Brown to
Gray

Gray

Olive Brown

Soft

Very Stiff

Very Stiff to Hard

(TOP OF ROCK)



1.  No groundwater was encountered at the time of drilling and the boring was backfilled immediately after drilling.  (See report for
discussion.)

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were provided by LBNL (Based on LBNL Datum).

5.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".

6.  Blow Counts have not been corrected for hammer energy.
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12

14

114

113

CL

BR

BR

PP = 2.25 tsf

PP = >4.5 tsf

PP = >4.5 tsf

PP = >4.5 tsf

NOTES:

1.  No groundwater was encountered at the time of drilling and the boring was backfilled immediately after drilling.  (See report for
discussion.)

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were provided by LBNL (Based on LBNL Datum).

5.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".

6.  Blow Counts have not been corrected for hammer energy.

LOGGED BY: GH

DATE DRILLED: 11/6/08BORING DIAMETER: 3.5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 652 feet (see notes)DRILL RIG: Minuteman, Solid Flight Auger
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 [57]

[50]/5"

 40

 60

65/6"
50/2.5"

CLAY, Lean - with sandstone fragments,
moist (Qc)

-interbedded with sandstone, moderately
hard, little weathering

SANDSTONE -  low hardness, weak,
deeply weathered (Great Valley Group)

CLAYSTONE - clayey with some sand, low
hardness, friable, moderately weathered
(Great Valley Group)

-interbedded with gray siltstone at 5.7 feet,
low to moderate hardness
-friable to weak, intensly weathered, crushed
to intensely fractured with clay

-moderately hard, weak, moderate to little
weathering, intensely fractured, clay lined

Bottom of boring at 11.2 feet.

Brown

Brown

Yellowish Brown

Yellowish Brown

Olive Gray

Yellowish Brown

Gray

Firm

(TOP OF ROCK)



18

15

95

87

CL

BR

BR

BR

PP = 2.25 tsf

PP = 3.25 tsf

NOTES:

1.  No groundwater was encountered at the time of drilling and the boring was backfilled immediately after drilling.  (See report for
discussion.)

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were provided by LBNL (Based on LBNL Datum).

5.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".

6.  Blow Counts have not been corrected for hammer energy.

LOGGED BY: AL

DATE DRILLED: 11/7/08BORING DIAMETER: 3.5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 653 feet (see notes)DRILL RIG: Minuteman, Solid Flight Auger
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[90]/10"

 44

92/10.5"

92/11"
50/5"

CLAY, Lean - with silt and roots, moist (Qc)

SILTSTONE - with sand and roots, low
hardness, friable, deeply weathered, clay
lined fractures (Great Valley Group)

SANDSTONE - silty with black clay seams,
low hardness, friable, deeply weathered, dry
to moist (Great Valley Group)

SILTSTONE - low hardness, friable, deeply
weathered, dry, clay lenses (Great Valley
Group)

Bottom of boring at 10.8 feet.

Brown

Yellowish Brown

Yellowish Brown

Yellowish Brown to
Grayish Brown

Stiff to Very Stiff

(TOP OF ROCK)
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CL

BR

PP = >4.5 tsf

NOTES:

1.  No groundwater was encountered at the time of drilling and the boring was backfilled immediately after drilling.  (See report for
discussion.)

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

3.  Penetration resistance values (blow counts) enclosed in brackets ([ ]) were recorded with a 3.0-inch O.D. Modified California sampler;
these are not standard penetration resistance values.

4.  Elevations were provided by LBNL (Based on LBNL Datum).

5.  Approximate unconfined compressive strength values were recorded in the field using a pocket penetrometer.  These values are shown
on the logs and are preceded by the symbol "PP".

6.  Blow Counts have not been corrected for hammer energy.

LOGGED BY: AL

DATE DRILLED: 11/7/08BORING DIAMETER: 3.5 inchesDEPTH TO GROUNDWATER:  (see notes)

SURFACE ELEVATION: 679 feet (see notes)DRILL RIG: Minuteman, Solid Flight Auger
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[99]/11"

 43

 68

 43

98/10"

CLAY, Lean - with silt and roots, moist (Qc)

SILTSTONE - low hardness, friable, deeply
weathered (Great Valley Group)

-moderately hard, weak, deeply weathered,
dry

-friable, deeply weathered

-low hardness, friable to weak, deeply
weathered

-moderate to little weathering

Bottom of boring at 11.3 feet.

Brown

Reddish Brown

Yellowish Brown

Olive Gray

Light Brown to
Yellowish Brown

Olive Gray

Olive Brown to
Olive Gray

Firm to Very Stiff

(TOP OF ROCK)



APPENDIX B 
 

SELECTED BORING LOGS AND TRENCH DATA FROM PREVIOUS REPORTS 



Point Data
Used in 
Sections GIS ID Data Source1

LBNL Building 
ID Original Report1 Data Type Alternate Data ID2

Original 
Data ID

A 14 Dames_Moore_ 1962_Bld77_LBNL171 77 N/A Boring 106.17 106
A 15 Dames_Moore_ 1962_Bld77_LBNL171 77 N/A Boring 107.17 107
C 28 Dames_Moore_ 1963_Bld62_LBNL120 62 N/A Boring 5.120 5
C 30 Dames_Moore_ 1963_Bld62_LBNL120 62 N/A Boring 7.120 7
C 35 Geomatrix_ 1994_EHS_LBNL351 9-EH&S N/A Boring - 4
C 38 Geomatrix_ 1994_EHS_LBNL351 9-EH&S N/A Boring - 3A

39 Geomatrix_ 1994_EHS_LBNL351 9-EH&S N/A Boring - 4A
A 40 Geomatrix_ 1994_EHS_LBNL351 9-EH&S N/A Boring - 5A
A 41 Geomatrix_ 1994_EHS_LBNL351 9-EH&S N/A Boring - 6A
B 43 HLA_1979_.138_Bld62_LBNL123 62 HLA_1975_.100 Boring 2.1 2
C 50 HLA_1980_.147_Bld62_72_LBNL127 62-72 HLA_ 1963_.009_LBNL121 Boring 2.9_ 2.009 2
C 52 HLA_1980_.147_Bld62_72_LBNL127 62-72 HLA_ 1963_.009_LBNL121 Boring 2A.9_ 2A.009 2A
B 65 HLA_1980_.147_LBNL195 72b_ 75 N/A Boring 9.147, 9A.147 9, 9A
A 85 HLA_1983_.179_LBNL163 77A N/A Boring 9.179 9.179
A 96 HarzaKaldveer_1993_ChickenCreek_LBNL300 C. Cr Parking N/A Boring 300.5, PB-5_LBNL300 EB-5
A 181 P_Jordan_2007_NoLBNL_Figure4-2b 31 unofficial Boring - SB31-97-2
A 185 HarzaKaldveer_1995_1993_ChickenCreek_LBNL352 31 N/A Boring EB-4 EB31-4_352
D 221 WLA_2008_NoLBNL_job2020 Centennial Drive Pending 2008 Boring - WLA-1
A 384 HarzaKaldveer_1995_1993_ChickenCreek_LBNL352 Chicken Creek N/A Boring 5-352 EB-5
B 385 HarzaKaldveer_1995_1993_ChickenCreek_LBNL352 Chicken Creek N/A Boring 6-352 EB-6

A and C 387 HarzaKaldveer_1995_1993_ChickenCreek_LBNL352 Chicken Creek N/A Boring 8-352 EB-8
Line Data

Used in 
Sections GIS ID Data Source1

LBNL Building 
ID Original Report1 Data Type Alternate Data ID2

Original 
Data ID

C 3 Geomatrix_1994_EHS_LBNL351 9 -EHS N/A Test Pit - T1
E 17 Geomatrix_1994_EHS_LBNL351 9 -EHS N/A Test Pit - T18
B 25 Kleindelder_2002_2003_Bld67_LBNL402pg60 67 N/A Test Pit - TP-1
B 27 Kleindelder_2002_2003_Bld67_LBNL402pg60 67 N/A Test Pit - TP-3
A 32 AKA_2008_Helios_NoLBNL_Survey1930 Helios Appendix B Seismic Line Line 1 Line 1
A 33 AKA_2008_Helios_NoLBNL_Survey1930 Helios Appendix B Seismic Line Line 2 Line 2
A 35 AKA_2008_Helios_NoLBNL_Survey1930 Helios Appendix B Seismic Line Line 4 Line 4

Notes:
1) Most data was obtained directly from the original report in which it was first presented.  However, due to information loss, the original reports do not always present the data or

locations, and in some cases the reports themselves are no longer on file at LBNL.
2) Represents the previous designation of the data by others.



















































































































APPENDIX C 
 

DOWNHOLE GEOPHYSICAL DATA 





























APPENDIX D 
 

SEISMIC SURVEY DATA & REPORT 





































APPENDIX E 
 

LABORATORY TEST DATA 









































































APPENDIX F 
 

SLOPE STABILITY ANALYSES 
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