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July 20, 2012
Project Number 2368-01-08

Berg Holdings

Aftention: M. Skip Berg

2330 Marinship Way, Suite 301
Sausalito, California 94965

RE:  Geotechnical Feasibility Evaluation
Upper Road Land Division - Vesting Tentative Map
Assessor’s Parcel 073-011-26
Ross, California

Dear Mr. Berg:

This presents the results of our geotechnical update/feasibility evaluation of the proposed Upper
Road Land Division at in Ross, California. Herzog Associates previously performed a
geotechnical investigation at the site and presented results in their reports dated October 12, 1989,
August 9, 1990, and July 12, 1993. Herzog Geotechnical has been retained as the geotechnical
engineer or record for the project.

SCOPE OF WORK

The scope of our work was to conduct a site reconnaissance, review the previous Herzog
Associates reports, conduct enginecring analyses, and produce a letter containing conclusions
regarding the feasibility of the proposed project and regarding the applicability of the October
12, 1989 report. Our work was performed in accordance with the terms and conditions outlined
in our proposal dated December 12, 2008.

PROJECT DESCRIPTION

The project will consist of subdividing the property into three parcels for development of single-
family residences. The parcels will be accessed by an asphalt paved driveway extending from
Upper Road. The project is shown on the Vesting Tentative Map submittal by CSW/Stuber-Stroeh
Engmeenng Group dated May 7, 2012.
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WORK PERFORMED

We reviewed the following information as part of our work:

»  CSW/Stuber-Stroeh Engineering Group, May 7, 2012, Vesting Tentative Map, Upper
Road Land Division, Sheets C1 though C16, '

= Herzog Associates, October 12, 1989, Geotechnical Iﬁvesﬁgation: Proposed Property
Subdivision, Upper Road, Ross, California, Job Number 1385.2-0-1.

= Herzog Associates, August 9, 1990, Access Road Exploration, Monte Bello
Subdivision, Ross, California, Job Number 1385.2-0-1,

= Herzog Associates, July 12, 1993, Geotechnical Report: Geological Hazards
Investigation, Lot 3 Monte Bello Subdivision, Ross, California, Job Number
1385.2-0-1. ‘

8 Phoenix Consultants, November 16, 2001, Geologic Review and Update, Proposed
Monte Bello Subdivision, Upper Road, Ross, Project 2026-1.

On July 2, 2012, our Certified Engineering Geologist and Principal Engineer performed a

reconnaissance of the property. No-additional subsurface exploration was performed as part of
our scope of work,

CONCLUSIONS

Based on the results of our review and reconnaissance, we judge that the proposed project
depicted on the May 7, 2012 Vesting Tentative Map submittal is feasible from a geotechnical
standpoint. Prior to preparation of Final Map, we should be retained to prepare a design-level
geotechnical report for the project including subsurface investigation within building envelopes
which have been modified from prior studies.

LIMITATIONS

Our services consist of professional opinions and conclusions developed in accordance with
generally-accepted geotechnical engineering principles and practices. We provide no other
warranty, either expressed or implied. Our conclusions and recommendations are based on the
information provided us regarding the proposed construction, the results of the field exploration
and laboratory testing programs, and professional judgment. Verification of our conclusions and
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recommendations is subject to preparation of a design-level geotechnical report, our review of
the project plans and specifications, and our observation of construction.

Our work did not include an environmental assessment or an investigation of the presence or
absence of hazardous, foxic or corrosive materials in the soil, surface water, ground water or air,
on or below, or around the site, nor did it include an evaluation or investigation of the presence
or absence of wetlands. ' ‘

We appreciate the opportunity to be of service to you. If you have any questions, please call.

Sincerely,

Reviewed by Donn Ristau, C.E.G, #115

cc. CSW/Stuber-Stroeh Engineering Group, Inc.
Attention: Mr. Wayne Leach, P.E.
45 Leveroni Cowrt
Novato, California 94949
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PHOENIX Consultants

Engineering Geolopy

November 16, 2001

Skip Berg

c/o Berg Holdings

2330 Marinship Way Suite 301
Sausalito, California 94965

RE: Geologic Review and Update
Proposed Monte Bello Subdivision -
Upper Road, Ross

Project: 2026-1

This letter confirms that we have reviewed the current Preliminary Grading and
Drainage Plan, Sheets 5, 6, 12 and 13, the proposed Monte Bello subdivision in Ross,
California, by CSW/Stuber-Stroeh. Prior to our review, we provided consultation and
recommendations for modifications to the roadway and driveway alignments. These
modifications have been incorporated into the plan and result in the following:

* avoidance of areas of potential instability, thereby reducing the amount
of grading, over-excavation, and reconstruction of unstable stopes.

* reduction in extent of retaining wall construction,

* optimization of the use of conventional and/or geogrid-reinforced fills,
thereby reducing the amount of off-sitc ofthaul.

Our previous work indicated that the site conditions were essentially unchanged
from fthe 1989 report and 1993 reconnaissance. During our previous
reconnaissance we did not observe any new areas of instability along the road
alignment or within the anticipated building envelopes. The only noteworthy
change was that vegetation density has increased in several areas that were
formerly more open.

Our previous work also indicated that the geotechnical recommmendations are
judged to be in conformance with current standards of practice and are
considered to be applicable to the current subdivision plan.

Site specific foundation design criteria for structures was not included in the
previous work because structures have not been proposed and specific building
cnvelopes and the associated grading has not been delineated.  Detailed
foundation design recommendations will be dependant on site specific grading

PHOENIX Consultants * 44870 North El Macero Drive * El Macero CA 95618 530 758 3819 ¥ Fax 758 1313
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and type of construction, and should be developed when building locations have
been finalized. At that time, a site specific investigation should be performed,
“ and may involve additional subsurface exploration.

3 Once the Preliminary development concept has been approved the geotechnical
recommendations concerning the construction of the retaining walls and bridge
footings should be reviewed relative to the actual location and heights.

All cuts should be evaluated for stability by a Certified Engineering Geologist.
;%’f?’ Keyway excavations for construction of engineered fills should also be evaluated
and the fills copstructed as stipulated in the previous geotechnical reports.
2 Reconstruction (or retention) of some cuts may be required depending on site
conditions.

‘n Roadway grading and access road construction should be reviewed and observed
" during construction by a qualified Geotechnical Engineer and Certificd
Engineering Geologist. This work should be documented in a final consiruction
observation letter.

LIMYTATIONS

. This review has been prepared by Phoenix Consultants for the exclusive use of Mr.
= Skip Berg and his representatives with respect to a review of the preliminary design
concept and geologic conditions within the subject site. Our services consist of
professional opinions and conclusions of an Engineering Geologist developed in

@ accordance with our understanding of generally accepted geotechnical principles and
- practices. We provide no other warranty, either express or bmplied. Our conclusions
“ and recommendations are based om our review of previous work, previous fleld

reconnaissance and professional judgement.

If you have any questions related to these issues, please contact us.

n

— /.’f

" Sincerely

@ Dor Ristau

" Enginecring Geologist - 1155

e

2

2 PHOENIX Consultants * 44370 Nerth El Macero Drive * El Maccro CA 95618 . 530 758 3819 ¥ Fux 758 1313



August 9, 1990

1385.02-02-3

Mr. Robert Toigo

Institute for Fiduciary Education
1112 "I" Street, Suite #210
Sacramento, California 95814

RE: Access Road Exploration
Monte Bello Subdivision
Ross, California

This presents the results of our additional subsurface exploration along two portions
of the access road/driveway alignment within the proposed Monte Bello Subdivision
in Ross, California,

The purpose of our additional subsurface exploration was to provide for a more
detailed analysis of the extent of grading (over-excavation and slope buttressing)
within two areas where our previous work indicated a potential for slope instability.

This work was done as part of a request by the Ross Town Council concerning the
impacts the proposed grading may have on issues related to ground disturbance, tree
removal and soil off-haul. The data is being submitted to facilitate a review of
whether this particular issue should be included in a proposed focused EIR,

The subsurface exploration will also be used for developing the design criteria for the

Final Map Improvement Plans, as per the recommendation by Miller Pacific in their
review letter of June 14, 1990,

BACKGROUND DISCUSSION

Our previous report of October 12, 1989 identified two locations where the proposed
road alignment would cross through areas that contained potentially unstable
soil /rock materials. The first area is immediately south of the planned bridge.
crossing. The second area is where the access roadway transitions to the private
driveway to Lot 5.



Access Road Exploration
Monte Bello Subdivision
Ross, California

Page 2

August 9, 1990

On July 12 and 13, 1990, thirteen (13) test pits were excavated within the two areas
of concern. Plate 1 shows the test pit locations as well as the locations of nearby test
pits from our previous work. Plates 2 through 14 present descriptive logs of the
most-recently excavated test pits.

Our letter of April 19, 1990 presented our estimates of the aerial extent of reworking
for the alignment in the two areas. Area 1 (south of the bridge) was estimated at
150 feet (upslope/downslope) by 100 feet (across slope). Area 2 was estimated at
60 feet (upslope/downslope) by 150 feet (across slope).

SITE CONDITIONS

Area 1; Test pits B1 and B2 encountered weak sheared shale and greenstone down
to a depth of 12 feet. Seepage was encountered at a depth of 10 feet. These
conditions are similar to those encountered in Test Pit 1 of our 1989
investigation where a weak greenstone rock and seepage were evident at 13
feet. The depth of excavation for the fills and cut slopes within the area of
Test Pit 1 and Test Pits B1 and B2 will be approximately 12 to 14 feet.

Within Test Pits B3, B4 and BS, we did not encountered the weak, sheared
rock found in Test Pit 1 and in B1 and B2, nor was water encountered. As
such, the depth of excavation for the keyways and benches in this area will be
approximately eight (8) to nine (9) feet. Because the weak rock conditions
and seepage were not encountered, it is our conclusion that reconstruction of
the proposed cut slope will not be required within the areas of Test Pits B4
and BS.

The additional test pit exploration indicates that approximately 75 linear feet
of the cut slope area (instead of 100 feet) will need to be constructed as an
engineered fill. Within the proposed fill slope, approximately 75 feet will
require a keyway that is 12 to 14 feet deep. The remaining portion of the
keyway would transition to a depth of approximately eight (8) feet.

Area 20 Test Pits B6, B7, B8, B9 and B10 encountered very dense to very stiff
colluvial soils and relatively shallow sandstone bedrock in the northern and
central portions of the alignment. Although bedrock was not evident in B7
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and B8, these soils appear sufficiently strong to act as a base for the keyways
for fills. Based on the conditions encountered, the keyway excavations would
extend to approximately six (6) to eight (8) feet, and there does not appear
to be any justification to require buttressing the cuts or slopes on the upslope
side of the roadway in this area. Thus, the proposed grading/reconstruction
for the northern half of the alignment will be substantially less than originally
expected,

Within Test Pits B12 and B13, weak, potentially unstable materials were
encountered between depths of six (6) to twelve (12) feet, and the southern
75 feet of the alignment will require buttressing/reconstruction in the upslope
cut area. The depth of excavations for the keyway and benches would be
approximately twelve (12) to thirteen (13) feet.

CONCLUSIONS

Based on our additional test pit exploration, we conclude that the amount of over-
excavation and reconstruction along the upslope sides of the roadway would be
substantially reduced from our previous estimate, and that the proposed cuts for the
southern one-third (1/3) to one-half (1/2) of Area 1 and the northern one-half (1/2)
of Area 2 may be made as planned without reconstruction. The depth of excavation
for keyways would also be less than originally estimated for fills in these areas; on
the order of six (6) to eight (8) feet, instead of ten (10) to twelve (12) feet.

However, slope reconstruction work will still be required for upslope portions of the
roadway/driveway alignment, as originally proposed. In Area 1, the linear extent
would be approximately 75 feet and in Area 2, it would be approximately 80 feet.
The depth of excavation for keyways and benches will be on the order of 12 to 14
feet.

Based on the conditions encountered and the limited extent of slope reconstruction
that would be required to stabilize uphill roadway banks, it is our opinion that these
conditions do not pose a significant impact with respect to grading and that a focused
EIR concerning the geotechnical elements of the proposed subdivision does not
appear to be warranted. This conclusion is consistent with that presented by the
Town’s Geotechnical Review and Planning Staff.
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August 9, 1990

We trust this provides the information you require at this time. If you have any
questions, or wish to discuss this further, please do not hesitate to call.

Very truly yours,

HERZOG ASSOCIATES

QWA

Donn A, Ristau
Certified Engineering Geologist - 1155

DAR:cms(S-14.20)
Three Copies Submitted

Attachments: Plates 1 through 16
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Herzog Associates Job No: 1385.02-02-3 | SITE PLAN PLATE
Geoscientists
Appr: N
MONTE BELLO SUBDIVISION 1
Drwn: cms

Date: Aug 1990 Ross, California




Equipment: Trackhoe 24" Bucket Elevation; 255.0 **
Other Dry Moisture Depth Logged By: Noble Starl Dale; 7-12-90
Laboratory Density  Content (feet) . )
Tests (pef) (%) Finish Date; 7-13-90
0 RED BROWN SILTY SAND (SM), medium dense,
slightly moist, slightly porous, with occasional
gravels and organics.
| 2 —
= & LI et st AR ARS8 RS A R8RSR P RS R
%% GREY TO BROWN CLAYEY GRAVEL TO
I GRAVELLY CLAY {(GC/CL), stiff, moist, with
] occasional larger boulders; grading to grey in color
at 5.5,
II'-—'G
GREY SHEARED SHALE, weak to friable, wet,
with occasional resistant graywacke boulders.
i
—10 7 e, YOIY Wel, SEEPABE. e
% BROWN SANDY CLAY (CL)}, medium stiff,
% moist to wet, no planes evident. F
N _% RED BROWN SANDY CLAY TO CLAYEY
/ SAND (CL), stiff to dense, wet, grading to orange
% brown at 13°, deeply weathered greenstone
5
*+ Elevation taken from Teniative — 14 % .
Map Monte Bello, Ross, CA,, by Bottom of test pit at 14.0 feet.
Stuber-Siroeh Assoclates, Inc,,
sheet 1 of 9, dated Sept 1989,

Herzog Associates Job Ne: 1385.02-02-3 LOG OF TEST PlT B1 PLATE

Geoscientists
Appr:

MONTE BELLO SUBDIVISION 2

Drwn: cms

Dste: Aug 1990 Ross, California




Equipment! Trackhoe 24" Bucket Elevation: 245.0
Oiher Dry Moisture Depih Logged By: Noble Start Date: 7-12-90
Laboratory Densily Content (feet) . R
Tests (pef) (%) Finish Date: 7-13-90
0 {:f| RED BROWN SILTY SAND (SM), medium dense,
f:I/| slightly moist, slightly porous, with occasional
#f:]  gravels.
S

% GREY BROWN SANDY CLAY (CL), medivm

/ stiff, moist {0 wet, becoming soft between 5.5

- _% and 6.5°, seepage present,

L6 _%

GREY SHEARED SHALE, weak to friable,

- highly weathered, with occasional resistant
graywacke boulders, becoming more competent at
9.0°, stronger, less weathered.

. 8§ —

— 10 %

i Bottom of test pit at 11,0 feet,

Herzog Associates Job No: 1385.02-02-3 LOG OF TEST PIT B2 PLATE
Geoscientists
Appr:
MONTE BELLO SUBDIVISION 3
Drwn: ems

Date: Aug 1990 Ross, California




Equipment: Trackhoe 24" Bucket Elevation: 260.0 **

Other Dry Moisture Depth Logged By: Noble Start Dale: 7-12-90

Laboratory Deasity  Content (feet) . Cmal
Tests {pcs) (%) Finish Date: 7-13-90

BROWN CLAYEY GRAVEL TO GRAVELLY
CLAY (GC/CL), medium dense fo medium stiff,
porous,

BROWN CLAYEY GRAVEL (GC), dense, moist,
gravels consist of greenstone, relatively sharp
contact at 6.5%, dipping to north.

LIGHT BROWN SILTSTONE, with interbedded
sandstone, extremely closely spaced fractures,
friable to weak, highly weathered with soil
between fracture surfaces, becoming more
competent at 9.0°,

Bottom of test pit at 9,0 feet.
No free water encountered.

Herzog Associates Job No: 1385.02-02-3 LOG OF TEST PIT B3 PLATE

Geoscientists A
ppr:
MONTE BELLO SUBDIVISION 4

Drwn: cms

Date: Aug 1990 Ross, California




Equipment: Trackhoe 24" Bucket Elevation: 275.0 **
Other Dry Moisture Depth Logged By: Noble Start Date: 7-12-90
Laboratory Densily  Content (feel)} ) R
Tests (pef) (%) Finish Date; 7-13-90
¢ " P29 RED BROWN CLAYEY GRAVELS (GC), moist,
%y medium dense to dense, slightly porous upper 2’,
7%, gravels consist of greenstone.
B
L4 ]
[ LIGHT BROWN SANDY SILT (ML), stiff,
L 6 — slightly moist, at 6.7° grey clay present, continuous
across trench, dipping to northwest at 27 degrees.
% " GREY BROWN SANDY CLAY (CL), very stiff,
— 8 —"% moist, with occasional gravels, grey clay at 8.4°,
% orienied same direction as clay above.
—1o—v%
| BROWN TO GREY SILTY SANDSTONE, friable
to weak, highly weathered, becoming more
competent at 12.0°
Bottom of test pit at 12.0 feet,
No free water encountered.
Herzog Ass.ociates Job No: 1385.02-02-3 "LOG OF TEST PIT B4 PLATE
Ceoscientists 4
ppr:
MONTE BELLO SUBDIVISION 5
Brwn: cms
Date: Aug 1990 Ross, California




Equipment: Trackhoe 24" Buckel Elevation: 295.0 **
Other Dry Moislure Depth Logged By: Noble Start Date: 7-12-90
Laboratory Density Conient (feet) . R
Tests (pef) (%) Finish Date; 7-13-90
0 BROWN SANDY SILT/SILTY SAND (ML/SM),
medium stiff, moist, slightly porous,
L 2 ]
RED BROWN CLAYEY GRAVEL (GCO, dense,
moist, gravel consists of greenstone.
"RED BROWN CLAYEY SAND (SC), very dense,
moist, (Residual)
YELLOW BROWN SILTY SANDSTONE,
- n exiremely closely spaced fractures, weak, highly
weathered.
| .
Bottom of test pit at 10.0 feet.
No free water encountered.
Herzog Associates Job No: 1385.02-02-3 LOG OF TEST PIT B5 PLATE
Geoscientists 4
ppr:
MONTE BELLO SUBDIVISION 6
Brwn: ¢ms

Date

: Aug 1990 Ross, California




Equipment; Trackhoe 24" Bucket Elevation: 330.0 **
Other Dry Molsture Depth Logged By: Noble Starl Date; 7-12-90
Laboratory Density Conlent (feet) R
Tests (pef) (%) Finish Date: 7-13-90
0 BROWN SANDY CLAY TO GRAVELLY CLAY
(CL/GC), stiff to dense, moist below 2°, gravels
consist of greenstone and chert.
L 2 —
- 4 jo—
— 6 — S O S PP T TRy
DARK GREY SANDY CLAY {(CL), stiff, moist
. (appears to be highly weathered sheared shale),
sharp contact with upper and lower units,
- islickensided surfaces, dipping downslope at 2:1.
BROWN SANDSTONE, closely spaced fractures,
weak to moderately strong, highly weathered.
- 8 —
Bottom of test pit at 8.5 feet.
No free water encountered,
Herzog Associates Job Ne: 1385.62-62-3 LOG OF TEST PIT Bé6 PLATE
Geoscientists A
ppr:
MONTE BELLO SUBDIVISION 7
Drwn: cms
Date: Aug 1990 Ross, California




Equipment: Trackhoe 24" Bucketl Elevation: 335.0 **

Other Dry Molsture Depth Logged By: Noble Start Date; 7-12-90
Densit Conient feel
I{‘abtoratory e';:c:; nient (feet) Finish Date: 7-13-90
esls
0

BROWN SANDY CLAY (CL), medium stff,
moist, slightly porous top 2°,

DARK BROWN TO BROWN GRAVELLY CLAY
(CL), stiff, moist, increasing gravels below &,
consisting of chert and greenstone, becoming very
stiff to very dense, difficult to excavate at 8.0°.

i
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\{\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Bottom of test pit at 11.5 feet.
No free water encountered.

Herzog Associstes Job No: 1385,02-02-3 LOG OF TEST PIT B? PLATE
Geoscientists A
ppr
MONTE BELLO SUBDIVISION 8
Drun: cms

Date: Aug 1990 Ross, California




Equipmeni: Trackhoe 24" Bucket Elevalion: 315.0 **
Other Dry Moisture Depth Logged By: Noble Start Date: 7-12-90
Laboratory Density Conlent (feat) e
Tests (pef) (%) Finish Date: 7-13-90
0 7 BROWN SANDY CLAY (CL), medium stiff,
slightly moist, with occasional gravels, becoming
stiff at 4°,

9

- 4 —]

— - CLAYEY GRAVELS (CL/GC), stff, dense,
gravels consist of greenstone and chert, becoming
very stiff/very dense at 9.0°, difficult to excavate.

— &

— 8

—10

12 -]

Bottom of test pit at 12.0 feet.
No free water encountered.
Herzog Associates Job No: 1385.02-02-3 | LOG OF TEST PIT B8 PLATE
Ceoscientists A
ppr:
MONTE BELLO SUBDIVISION 9
Drwn: ems
Date: Aug 1990 Ross, California




Equipment: Trackhoe 24" Bucket Elevation: 330.0 **

Other Dry Moisture Depth Logged By: Noble Starl Date: 7-12-90
;a:‘osralory De'(l:‘c‘ri)’ C°“‘(°%‘f; (feet) Finish Date; 7-13-90
€
77 BROWN SANDY CLAY (CL), medium sGIf
stiff, moist, at 4.5’ thin continuous plane dipping
downslope approximately 20 degrees.
o 2 ]
L 4 —
=% DARK GREY TO BROWN CLAYEY GRAVEL
7% TO GRAVELLY CLAY (GC/CL), dense to stiff,
— 6
ORANGE BROWN CLAYEY SAND (SC), dense,
/ moist with abundant greenstone gravels, dense,
| _% hard, difficult fo excavate,
L 10 —%
%
Bottom of test pit at 10.5 feet.
No free water encountered.
Herzog Associates Job No: 1385.02-02-3 LOG OF TEST PIT B9 PLATE
Geoscientists A
ppr:
MONTE BELLO SUBDIVISION 10
Orwn: ¢ms
Date: Aug 1990 Ross, California




Equipment: Trackhoe 24" Buckel Elevation: 347.0 **

Other Dry Moisture Depth Logged By: Noble Starl Date: 7-12-90
Llf‘z;:‘osratory Del(';':rb}’ C°“‘(°;; (feet) Finish Date: 7-13-90
0 ] BROWN SANDY CLAY (CL), medium stiff,
slightly moist, slightly porous,
z’g,’," REDDISH BROWN CLAYEY GRAVEL (GC),
Z‘/{;; dense, slightly moist, gravels consist of sandstone.
.
77
"GREY BROWN SANDSTONE with interbedded
B - shale, extremely closely spaced fractures, weak,
highly weathered.
— 6 —
BROWN SANDSTONE, extremely closely spaced
fractures, moderately strong, highly weathered.
e 8 —
i Bottom of test pit at 9.0 feet.
No free water encountered.
Herzog Associates Job No: 1385,02-02-3 LOG OF TEST PIT B10 PLATE
Geoscientists A
ppr
MONTE BELLO SUBDIVISION i
Drwn: cms
Date: Aug 1990 Ross, California




Equipmen{: Trackhoe 24" Bucket Elevation: 327.0 **
Other Dry Moisture Depth Logged By: Noble Start Date; 7-12-90
Laboratory Density Content (feet) . .
Tests (pef) (%) Finish Date; 7-13-90
® “/7Z] BROWN SANDY CLAY (CL), medium stlf to
stiff, moist,
2 —
T & T, eseeeee st et e R R e e R P
=24 RED BROWN CLAYEY GRAVEL TO
7% GRAVELLY CLAY (GC/CL), stiff, dense, gravel
I__ consists of sandstone.

— 6 e ctss e sm 48R 8848 R 5 e
YELLOW BROWN SANDSTONE, closely spaced
fractures, moderately strong, highly weathered,

L with soil between fractures, occasional interbedded
shale, extremely closely spaced fractures, shear
surface at 9.5°, dipping approximately 24 degrees,

. adversely, possibly highly weathered shale bed.
YELLOW BROWN SANDSTONE and interbedded
shale, closely spaced fractures, moderately strong,
highly weathered,
Boitom of test pit at 12.0 feet.
No free water encountered.,
Herzog Associates Job No: 1385.02-02-3 LOG OF TEST PIT Bi1 PLATE
Geoscientists .
ppr:
MONTE BELLO SUBDIVISION 12
Drwn: cms
Date: Aug 1990 Ross, California




Equipment; Trackhoe 24" Bucket Elevation: 340.0 **

Other Dry Moislure Depth Logged By: Noble Start Date: 7-12-90
Laboratory Density Centent (feet)

ini ¢ 7-13-
Tesis {pef) (%) Finish Date: 7-13-90

BROWN SANDY CLAY (CL), medium sGff,
moist, slightly porous, with occasional greenstone
gravels and cobbles.

LIGHT BROWN TO RED BROWN SANDY
CLAY (CL), stiff, moist, with occasional 1o
abundant greenstone gravels,

— 8 —

— 10—

I
{

|
11 AHHHHEHHTEIEITEIhhhn

"GREY SILTY CLAY (CH), medium stff, moist,
shear plane dipping to approximately N25,
striations present on surface, sharp contact with

— 12 — )
upper unit.

" GREY SHEARED SHALE, friable to weak,
- == highly weathered to clay consistency.

|

Bottom of test pit at 13.5 feet,
No free water encountered,

Herzog Associates ‘ Job No: 1385.02-02-3 LOG OF TEST PIT B12 PLATE
Geoscientists A
Ppr:
MONTE BELLO SUBDIVISION 13
Brun: cms

Date: Aug 1990 Ross, California




Equipmeni: Trackhoe 24" Bucket Elevation: 355.0 **
Other Dry Moisture Depth Logged By: Noble Start Date; 7-12-90
Laboratory Densily Content (feel) i
Tests (pef) (%) Finish Date: 7-13-90
0 f/ BROWN SANDY CLAY TO GRAVELLY CLAY
(CL), stiff, moist, sharp abrupt planar contact at
6.0°, dipping N25.
-
— 4
GREY SILTY CLAY (CH), stiff, moist with
abundant white staining, highly weathered,
| N sheared shale.
== DARK GREY SHEARED SHALE, weak, friable,
E= highly weathered. :
— 10
Bottom of test pit at 10.5 feet.
No free water encountered.
Herzog Associates Job No: 1385.02-02-3 LOG OF TEST PIT B13 PLATE
Geoscientists A
ppr:
MONTE BELLO SUBDIVISION 14
Drwn: cms
Date: Aug 1990 Ross, California




MAJOR DIVISIONS TYPICAL NAMES
CLEAN GRAVELS |GW || VELL GRADED GRAVELS, GRAVEL-SAND MIXTURES
7 i
o GRAVELS WITH LITTLE OR =
> NO FINES S GRA -SAND
Y 81 MORE THAN HALF GP b OORLY GRADED VELS, GRAVEL-SAND MIXTURES
]
Hoo| COARSEFRACTION GM ] SILTY GRAVELS, POORLY GRADED GRAVEL-SAND-SILT
o9 IS LARGER THAN GRAVELS WITH o= | MIXTURES
9| No.4SIEVE R 139 FINES =
a OVER 12% FI Ge CLAYEY GRAVELS, POORLY GRADED GRAVEL-SAND-CLAY
z " MIXTURES
2w
—f
5 0 CLEAN SANDS SW VELL GRADED SANDS, GRAVELLY SANDS
W e SANDS WITH LITTLE
x 2 OR NO FINES
g 5 MORE THAN HALF Sp : POORLY GRADED SANDS, GRAVEELY SANDS )
o v COARSE FRACTION SM dEH: SILTY SADS Ly
fik Y , POOORLY GRADED SAND-SILT MIXTURES
2 ;fosf‘;i‘é‘sg THAN 1 sanDs wiTH IHE
’ OVER 12% FINES //
sC // CLAYEY SANDS, POORLY GRADED SAND-CLAY MIXTURES
]
g INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR,
1 ML g{liéETOF;L%?‘fE\;TI;!NE SANDS, OR CLAYEY SILTS VITH
o
s o o s wr R
@
'3' g LIQUID LIMIT LESS THAN 50 % LEAN (;l[,ws ! CLAYS, SIL LAYS,
o’ OL |H|1]1]| ORGANIC CLAYS AND ORGANIC SILTY CLAYS OF LOV
g~ | PLASTICITY
G-
T MH INORGANIC SILTS, MICACEOUS OR DIATOMACIOUS FINE
% I SANDY OR SILTY SOILS, ELASTIC SILTS
w § SILTS AND CLAYS 7
5 & CH / INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
w LIQUID LIMIT GREATER THAN 50 /
E OH ORGANIC CLAYS OF MEDIWM TO HIGH PLASTICITY,
g ORGANIC SILTS
HIGHLY ORGANIC SOILS Pt PEAT AND OTHER HIGHLY ORGANIC SOILS
UNIFIED SOIL CLASSIFICATION SYSTEM
Shear Strength, psf
l E"‘ Confining Pressure, psf
Consel Consolidation T 2630 (240) Unconsolidated Undrained Triaxial
LL Liquid Limit {in %} Tx sai 2100 (575) Unconsolidated Undrained Triaxial,
saturaled prior fo lest
PL Plastic Limif (in %) DS 3740 {960) Consofidated Drained Pirect Shear
PI Plasticily Index FVS 1320 Field Vane Shear
Gs Specific Gravity uc 4200 Unconfined Compression
SA Sieve Analysis LVS 500 Laboratory Vane Shear
[ ] Undisturbed Sample 58 Shrink Swell
[ Bujk or Disturbed Sample El Expansion Index
Standard Penetration Test P Permeability
M Sample Attempt with No Recovery SE Sand Equivalent

KEY TO TEST DATA

gerzog.; As§o:iates Job No: 1385.02-02-3 SO"_ CLASS'FICAT'ON CHART PLATE
soscientists Appr: AND KEY TO TEST DATA
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ROCK SYMBOLS

CHERT SERPENTINITE

SHALE OR CLAYSTONE

SILTSTONE : =1 PYROCLASTIC METAMORPHIC ROCKS

SANDSTONE VOLCANIC ALTERED ROCKS

CONGLOMERATE PLUTONIC SHEARED ROCKS

LAYERING JOINT, FRACTURE, OR. SHEAR SPACING
MASSIVE Greater than 6 feetl VERY WIDELY SPACED Greater than 6 feel
THICKLY BEDDED 2 {0 6 feel WIDELY SPACED 2 Lo 6 feet
MEDIUM BEDDED 8 {0 24 inches MODERATELY SPACED 8 1o 24 inches
THINNLY BEDDED 2-1/2 io 8 inches CLOSELY SPACED 2-1/2 to 8 inches
VERY THINNLY BEDDED 3/4 to 2-1/2 inches VERY CLOSELY SPACED 3/4 to 2-1/2 inches
CLOSELY LAMINATED 1/4 to 3/4 inches EXTREMELY CLOSELY SPACED Less than 3/4 inch
VERY CLOSELY LAMINATED  Less than 1/4 inch
HARDNESS

SOFT - Pliable; can be dug by hand
FIRM - Can be gouged deeply or carved with a pockel knife

MODERATELY HARD - Can be readily scrached by a knife blade; scratch Jeaves heavy trace of dust and is readily visable
after the powder has been blown away

HARD - Can be scralched wiih difficuliy; seraich produces liftle powder and is oftea faintly visable

VERY HARD - Cansot be scrafched with pockel knife; feaves a mefallic sireak

STRENGTH
PLASTIC - Capable of being molded be hand
FRIABLE - Crumbles by rubbing with fingers
WEAK - An vunfractured specimen of such material will crumble under light hammer blows
MODERATELY STRONG - Specimen will wiihstand a few heavy hammer blows before breaking
STRONG - Specimem will withstand a few heavy ringing hammer blows and usually yields large fragments
VYERY STRONG - Rock will resist heavy ringing hammer blows and will yield with difficulty only dust and small
flying fragments
DEGREE OF WEATHERING

HIGHLY WEATHERED - Abundant fractures coated with oxides, carbonates, sulphates, mud, efc,, thourough discoloration,
rock disintegration, mineral decomposition

MODERATELY WEATHERED - Some fraclure coating, moderale or localized discoloration, litile to no effect on cemeniation,
slight mineral decomposition

SLIGHTLY WEATHERED - A few stained fractures, slighl discoloration, little or no effect on cementation, no mineral
decomposition

FRESH - Unaffected by weathering agents, no appreciable change with depth

Herzog Associates 1b No: 1385.02-02- Engineering Geology Rock PLATE
Geoscientists Appr Terms & Test Pit Explanation
MONTE BELLO SUBDIVISION 16
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July 12, 1990
1385.02-01-3

Mr. Robert Toigo

Institute for Fiduciary Education
1112 "I" Street, Suite 210
Sacramento, California 95814

RE: Geotechnical Report
Geological Hazards Investigation
Lot 3 Monte Bello Subdivision
Ross, California

This report presents the results of our supplemental subsurface investigation for
Lot 3 of the proposed Monte Bello subdivision in Ross, California. Our previous
reports of October 7, 1982 and October 12, 1989 have discussed the geotechnical
conditions and aspects of the proposed S5-lot subdivision. Lot 3 was originally
shown as Lot 5 on Plate 1 of the October 12, 1989 Herzog Associates Report.
Subsequent reorganization of property lines was performed and the area in
question was designated as Lot 3.

The purpose of the supplemental work was to address the comments by Miller
Pacific Engineering Group, dated June 14, 1990, concerning their geotechnical
review of our previous work.

According to the Miller Pacific review letter, additional work (for this phase of
planning) was recommended only for Lot 3. This recommendation was based on
the conditions that:

“the building envelope is in a topographic lobe at the lower end of
an unstable area. Test Pit TP-19 shows questionable material to a
depth of 10 feet. Additional exploration should be carried out to
confirm the lot’s suitability."

On July 2, 1990 we explored the subsurface conditions within the proposed
building area of Lot 3 with nine (9) test pits. We also performed 2 geologic
reconnaissance of the drainage ravine south-southeast of the lot, down to the
main creek and along the ridge flanks north and east of the lot,
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The test pits were located and logged by our Certified Engineering Geologist
(CEG) and our Staff Geologist. Our CEG performed the geologic
reconnaissance. Test pits were excavated with a track-mounted backhoe and
ranged in depth from 6.5 to 11.5 feet. Logs of the test pits are presented on
Plates 2 through 10. Test pit locations are shown on Plate 1, and were
referenced and taped from existing stakes and story poles, The locations were
not surveyed and should be considered approximate.

BACKGROUND DISCUSSION

As part of our October 7, 1982 report, one test pit (TP-19) was excavated within
the area of Lot 3. The log of that test pit indicates a variety of apparent soil
layers that differ primarily with respect to color (yellow/brown to red/brown to
gray). A layer at two and one half (2 1/2) to three and one half (3 1/2) feet was
questionably logged as slide debris. Another layer at nine (9) to ten (10) feet was
questionably considered old topsoil. The exact spatial relationships of the layers
was not evident or conclusive, and this area was not mapped as containing slide
deposits, Because of the depth to definable sandstone/shale bedrock, the original
mapping depicted the lot as being within a deposit of colluvial soils. A lobe of
composite colluvium/slide debris was mapped in the south-central portion of the
lot.

As part of our October 12, 1989 work, one test pit (TP-6A) was excavated in the
lobed area of previously identified colluvial soil/slide debris. That test pit
“encountered gray/brown to red/brown sandy clay and clayey gravels that we
interpreted as representing colluvial soils. Residual soils were described from
nine (9) to eleven-and-one-half (11-1/2) feet and sandstone bedrock was
encountered at 11-1/2 feet,

Within Test Pit 6-A there were no well defined planar contacts or slickensided
surfaces indicative of slide debris, although the lobate topography is suggestive of
materials that may have been transported downslope. All of the soils exposed in
the test pit were either stiff or dense, suggesting moderately strong soil properties.
Wet zones or other zones of potential weakness were not evident.

Based on our 1982 and 1989 work, we concluded that the lot was geotechnically
suitable for development, We also noted that any development within the lot
would require a foundation system designed to resist the potential effects of soil
creep above the bedrock (sandstone/shale} contact.
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SUPPLEMENTAL WORK

Slope Reconnaissance

Our examination of the incised drainage ravine south of the proposed site
indicates that gray/brown to yellow/brown sandstone and shale is present in the
ravine sides and bottom, approximately 50 feet south-southwest of the southeast
corner of the building envelope.

The sandstone is very closely to closely fractured and moderately strong to strong
and the resistant nature of the sandstone has created a five (5) to six (6) foot
high vertical drop in the ravine. The shale bedding has been deformed between
the sandstone and is very closely fractured and weak to moderately strong. This
rock outcrop extends for approximately 25 feet down the ravine bottom, The
disposition and appearance of the rock and integrity of the shale unit suggests
that the outcrop is in place. The rock composition is similar to the non-melange
sandstone/shale units that are present within other portions of the property and
appears to correlate with the typical Cretaceous sandstone (Ks) unit mapped
locally by Rice et al (1976).

East of the sandstone outcrop, the ravine bottom and banks are lined with
massive metagraywacke that may be part of the typical Franciscan melange
assemblage. In places, the graywacke forms eight (8) to ten (10) foot high
vertical faces and the rocks are smooth and water-worn, suggesting that the
graywacke is in place and forming a resistant erosional base. The
sandstone/shale unit and metagraywacke rocks exposed in the ravine appear to
form the ridge spur that is present in the eastern portion of the building envelope
of Lot 3,

The flanks of the ridge spur that extend east and north of the proposed building
are relatively uniform and during our reconnaissance we did not observe evidence
of any slope failure that would indicate the eastern or northern portion of the
ridge is unstable.

A small slump with lobed topography is evident north-northwest of the proposed
building envelope, but does not appear to be of significant extent such that it
would pose a constraint to development. Depending upon the extent of potential
development in this area, the slump may require removal or buttressing.
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However, if construction is located away from the failure, mitigation may not be
necessary, Detailed recommendations concerning mitigation would have to be
developed at the time construction is proposed for the area,

Subsurface Investigation

Data from our supplemental work indicates that the soil/rock conditions within
Lot 3 are structurally complex, but that the stability conditions appear
comparable to those previously discussed, and that the development of the lot is
geotechnically feasible,

Our current work indicates that the eastern portion of the proposed building
envelope is underlain by sandstone and shale bedrock at depths that range from
three (3) to eight (8) feet. The rock exposed in these pits is lithologically similar
to that exposed in the ravine to the south-southwest.

Toward the central portion of the building envelope, the sandstone/shale unit is
overlain by a thickening wedge of melange greenstone, metagraywacke and
sheared shale. The contact between the melange/non-melange rocks is sheared
and irregular but it is not a planar contact. In some areas, the contact dips to the
east and north, in others it dips west and north.

The melange rocks are deeply weathered and altered to sandy clay or clayey
gravel. The weathering of the rock gives the impression of a soil deposit and
where the greenstone/sandstone/shale units are intermixed, it appears that
several layers of soil could be present, The presence of rock fragments in the
weathered melange matrix also is similar to the appearance of colluvial soils,
except that the rock fragments from specific melange units tend to be of a
homogeneous lithology.

Within Test Pits S-5, S-6 and S-7 the soil/rock deposit is a thick clayey gravel
with abundant greenstone fragments and the materials appear as a uniform
deposit of deeply weathered rock. The homogeneity of this material, especially
when compared to test pits to the south and east, where heterogenous conditions
exist, also tends to indicate that the deposit is weathered melange. The presence
of laterally grading material types between Test Pits S-4, S-9 and S-5 at
comparable elevations would not be expected if this material were slide debris.
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Our review of the conditions described from TP-19 in our 1982 report is
compatible with the supplemental subsurface information. The areas of
yellow/brown sandy clay correlate with sheared weathered rock or residual soil
from the sandstones. Areas of red/brown gravelly clay correspond to sheared
greenstone and gray silty or sandy clays appear to represent weathered sheared
shales. Test Pit S-S5 was excavated west of Test Pit 19 and did not encounter any
soil deposits that would correlate with the unit previously mapped as "Old
Topsoil". Based on our current supplemental information we would consider the
horizon encountered in Test Pit 19 as part of the weathered melange.

Within Test Pit 19, sandstone bedrock that is similar to shallower rocks to the
east, was present at a depth of approximately 10-1/2 feet, The sandstone is
overlain by a thick sequence of weathered melange containing several different
rock types.

CONCLUSIONS

Based on a review of our original work and our supplemental reconnaissance and
subsurface investigation, we conclude that the proposed building envelope for
Lot 3 is geotechnically feasible and that the building area does not contain deep
slide deposits or other materials that would preclude its consideration for
development.

Bedrock exposures in the ravine to the south and exposures from the test pit
exploration indicate the eastern portion of the building area is underlain at a
relatively shallow depth by bedded sandstone and shale. The central portion of
the lot contains a mixed zone of sandstone and shale overlain by a wedge of
weathered melange. The western portion of the lot appears to be deeply
weathered greenstone.

We did not encounter continuous planar contacts, or prominent zones of
weakness that would suggest the soil/rock materials are inherently unstable.
Likewise, slope failures along the eastern and northern portions of the ridge spur,
downslope of the building envelopes, are not prevalent and the spur appears
relatively stable.

Based on the conditions encountered in the test pits, we conclude that, with
proper engineering design, grading and drainage control, the lot is suitable for
development in its present condition,
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We trust this provides the information you require at this time. If you have any
questions, or wish to discuss this further, please do not hesitate to call.

Very truly yours,
HERZOG ASSOCIATES

+

Donn A. Ristau, Ph.D.
Certified Engineering Geologist - 1155

DAR:mth:cms(S-14.1)

Attachments;  Plates 1 through 12
Distribution List
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Equipment: Trackhoe; 724" Bucket Elevation: **
Other Dry Moisture Depih Logged By: J. Noble Starl Date: 7-2-90
Laboratory Densily Content (feet) Finish Date' 7-2-90
Tesls {pef) (%) nish Late:
¢ 7 BROWN SANDY CLAY (CL), stiff, moist, with
occasional greenstone gravels
!
f— 2 —
b § —
— § —
7. sharp contact
s & VIOLET/BLUE-GRAY CLAYEY GRAVEL
21 (GC), dense, moist, sharp contact, vague planar
~surface sloping 17 degrees to north., 7 |
GRAY SHEARED SHALE, firm, friable, highly |
= -weathered to soil consistency
BROWN SANDSTONE, moderately strong to
\strong, highly weathered
Bottom of test pit at 9.0 feet, No free water
encountered.
*+ Reference: Exisling ground surface
al Lime of excavation.
Herzog Associates Job No: 1385.02-01-3 LOG OF TEST P'T’ S~ ‘l PLATE
Geoscientists
Appr: d\.
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Other
Laboratory
Tesls

Dry Moisture

Density
(pef)

Content
(%)

Depth
(feet)

Logged By; J. Noble

Equipment: Trackhoe; 24" Bucket Elevation: **

Start Date; 7-2-90
Finish Date: 7-2-90

BROWN SILTY SAND (SM), medium dense, dry,

. slightly porous

BROWN SANDY CLAY (CLY, sff, moist, with ™ |

occasional gravels

TMOTTLED RED-BROWN SANDY CLAY(CL),

slightly porous, sharp contact with upper unit, non

planar, contact dipping to north (Colluvium)

A M HTTHHHTIIUassmIN N

(CL/SC), stiff/dense, slightly porous (Residual
Soil)

closely spaced fractures, weak to moderately
strong, highly weathered, with occasional near
vertlical gray colored shears.

TBROWN-GRAY SILTY LAY (CH)J, stiff, moist.

TYELLOW-BROWN SANDSTONE, extremely

Bottom of test pit at 10.2 feet,
No free water encountered.

Herzog Associates
Geoscientists

Job No

Appr:

Drwn:

Daste

i 1385.02-01-3

Wv

cms

+ Jul 1990

LOG OF TEST PIT S- 2
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Other
L.aboratory
Tes(s

Dry Moisture

Density
{pef)

Content
(%)

Depth
(feet)

Equipment: Trackhoe; 24" Buckel Elevation: **
Logged By: J. Noble Start Date: 7-2-90

Finish Date: 7-2-90

RED-BROWN CLAYEY GRAVEL (GC), dense,

moist, slightly porous
J

GRAVEL (CL/GQC), stiff/dense, moist

with occasional planar features, no striation or

: 16 degrees (Resxdual)

YELLOW-BROWN SILTSTONE AND ™
SANDSTONE, extremely closely spaced fractures,

weak to moderately strong, highly weathered

TERAY SANDY CLAY (CL), medium stiff, moist,

% slickensided present, upper contact dipping to NE

RKED-BROWN SANDY CLAY (EL), stiff, moisi”

V

Bottom of test pit at 7.5 feet.
No free water encountered,

Herzog Associates
Geoscientists

Job No:
Appr:
Drwn:

Date:

1385.02-01-3

v

cms

Jul 1990
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Equipment;: Trackhoe; 24" Bucket Elevation; »%

Other Dry Moisture Depth Logged By: J. Noble Starf Date: 7-2-90
'If‘:'sj:;ratory Del(];ic{f); com(e‘;; (feet Finish Date: 7-2-90
0 BROWN SILTY SAND (SM), medium dense,
_‘moist, slightly- porous (Top Soil)
GRAY-BROWN SANDY CLAY (CL), medium
I stiff to stiff, moist, non-continuous planar contact
dipping to southeast, (highly weathered sheared
shale).
| 2 —

TRED-BROWN SANDY CLAY (EL), stiff, moist,”
slightly porous, with occasional greenstone gravels

R BROWN ST EONE. sty S "
fractures, weak to moderately strong, highly
weathered

Bottom of test pit at 7.8 feet,
No free water encountered.

Herzog Associates Job No: 1385.02-01-3 LOG OF TEsT PIT S- 4 PLATE
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Equipment: Trackhoe; 24" Bucket Elevation: **
Other Dry Moisiure Depth Logged By: J. Noble Starf Date: 7-2-90
Laberatory Density Content (feet) L s
Tests (pet) (%) Finish Date: 7-2-90
¢ ORANGE-BROWN CLAYEY GRAVEL (GC),
dense, moist (Colluvium)
1
— 2
— 4
TPURPLE TO BROWN CLAYEY GRAVEL(GT),
very dense, moisf, with abundant greenstone
gravels (Residual soil or deeply weathered melange
6 greenstone).
t—
— 8
F—10
Bottom of test pit at 10.3 feet,
No free water encountered.
Herzog Associates Job No: 1385.02-01-3 LOG OF TEST PlT S-5 PLATE
Geoscientists
Appr: &\r\
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Equii}ment: Trackhoe; 24" Bucket Elevation; **
Other Dry Moisture Depth Logged By: J. Noble Starl Date: 7-2-90
;«::&fﬁiwy De?;]clf); COn((e;; (feet) Finish Date; 7-2-90
* —P7Z% BROWN TO RED-BROWN CLAYEY GRAVEL

"'_';_,_:" (GC), medium dense to dense, slightly porous
7/

— 2 ‘

4

T V22 RED-BROWN SANDY CLAY (CH), sff, moist,
/ with occasional gravels of greenstone (Residual
% Soil) ,

¢ % with fragments of greenstone,. S meR

e , very dense, moisi,
//% with fragments of greenstone. ¢

i ﬁ%

.dm_g

Bottom of test pit at 11.5 Teet,
No free water encountered,
Herzog Associates Job No: 1385.02-01-3 LOG OF TEST‘ PlT S- 6 PLATE
Geoscientists
Appri Qv
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Equipmeni: Trackhos; 24" Bucket Elevation: %3

Other Dry Moisiure Depth Logged By: 1. Noble Start Date; 7-2-90
Prensit Conient feet
'I;‘abtosralory e:(:;:cf); o (e;) (feet) Finish Daie: 7-2-90
es

BROWN SILTY SAND (SM), medium dense,
moist, porous (Top Soil)

THARK RED-BROWN SANDY CLAY (CLY, siff ™
to very stiff, moist, with fragments of greenstone
(Residual Soil)

CLAY (SC/CL), dense/stiff, moist, with
fragments of greenstone (deeply weathered
greenstone).

I
x\&\\\&\a\\\\\\\mmx\\\\\

Bottom of test pit at 9.4 feet.
No free water encountered.

Herzog Associates Job No: 1385.62-01-3 LOG OF TEST PIT S- 7 PLATE
Geoscientists
Appr:d?
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Equipment: Trackhoe; 24" Bucket Elevation: **
Gther Dry Moisiure Depth Logged By: J. Noble Start Date: 7-2-90
Laboratory Density  Confent (feet) . sl
Tests (pet) (%) Finish Date: 7-2-90
" 77 BROWN SANDY CLAY (CL), medium stif,
% moist (Top Soil/Residual Soil)
/ ’
E= BROWN-GRAY SHALE, extremely closely spaced
% fractures, weak, highly weathered
— 4 —
— § —
Bottom of test pit at 6.5 feet.
No free water encountered,
Herzog Associates Job No: 1385.02-01-3 LOG OF TEST PIT &~ 8 PLATE
Geoscientists A éfr
ppr:
LOT 3 - MONTE BELLO SUBDIVISION Q9
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Equipment: Trackhoe; 24" Bucket Elevation; *¢

Other Dry Moisture Depih Logged By: J. Noble Star{ Date: 7-2-90
Laboratery Densily  Conlent {feet)

Tests {pef) (%) Finish Date: 7-2-90

BROWN SANDY CLAY (CL), medium stiff,
moist, slightly porous
1

GRAVELLY CLAY (SC/CL), dense/stiff, moist,
with abundant gravels of greenstone

sharp contact with respect to color; contact dips 1o
northwest

TIHARK GRAY SANDY CLAY (CLY, 0T, moist,”
with occasional graywacke fragments (deeply
weathered sheared shale/metagraywacke).

Contact is irregular and dips to northwest.
TBROWN SANDSTONE, extremely closely spaced”

fractures, weak, highly weathered, with occasional
\metagraywacke blocks

Bottom of test pit at 7.8 feet.

No free water encouniered.

Herzog Associates Job No: 1385.02-01-3 LOG OF TEST PIT S~ 9 PLATE
Geoscientists
Appr:b«»

Drun: ems

LOT 3 - MONTE BELLO SUBDIVISION i0

Date: Jul 1990 Ross, California




MAJOR DIVISIONS

TYPICAL NAMES

NO.

GRAVELS

MORE THAN HALF
COARSE FRACTION
IS LARGER THAN

NO FINES

CLEAN GRAVELS
WITH LITTLE OR

=Tl VELL GRADED GRAVELS, GRAVEL-SAND MIXTURES

FOORLY GRADED GRAVELS, GRAVEL-SAND MIXTURES

4 SIEVE

GRAVELS WITH
OVER 12% FINES

SILYY GRAVELS, POORLY GRADED GRAVEL-SAND-SILT

GM == [1xTURES

CLAYEY GRAVELS, POORLY GRADED GRAVEL-SAND-CLAY
MIXTURES

COARSE GRAINED SOILS
More than Half > #2600 sieve

NO.

MORE THAN HALF
COARSE FRACTION
18 SMALLER THAN

CR NO FINES

CLEAN SANDS SwW
SANDS WITH LITTLE

VELL GRADED SANDS, GRAVELLY SANDS

SP

POORLY GRADED SANDS, GRAVELLY SANDS

4 SIEVE SANDS WITH

]}

SILTY SANDS, POOCORLY GRAGED SAND-SILT MIXTURES

OVER 12% FINES 7
SC 7 CLAYEY SANDS, POORLY GRADED SAMD-CLAY MIXTURES

o INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR,
a ML gi%ggT%L%ﬂETT?NE SANDS, CR CLAYEY SILTS VITH
o y
Vol i s 0L R GRS
o
§ o LIQUID LIMIT LESS THAN 50 % EEAN CLAYS " ‘ '
o # oL [t/ ORGANIC CLAYS AND ORGANIC SILTY CLAYS OF LOV
wY il PLASTICITY
A &
T 7 MEH INORGANIC SILTS, MJCACECUS OR DJATOMACIOUS FINE
&I SANDY OR SILTY SOILS, ELASTIC SILTS
w§ SILTS AND CLAYS
g £ CH / INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
o+ LIQUID LIMIT GREATER THAN 50 7 //,
Y OH ORGANIC CLAYS OF MEDIWM TO HIGH PLASTICITY,
2 ORGANIC SILTS
HIGHLY ORGANIC SOILS Pt B2 PEAT AMD OTHER HIGHLY ORGANIC SOILS
UNIFIED SOIL CLASSIFICATION SYSTEM
Shear Strength, psf
‘ [— Confining Pressure, psf
Consol Consolidation Tx 2630 (240} Unconsolidated Undrained Triaxial
iL Liquid Limit (in %) TX satl 2100 (575) Unconsolidaled Undrained Triaxial,
salurated prior {o fest
PL Plastic Limit {in %)} DS§ 3740 (960} Consolidaied Drained Direc{ Shear
PI Plasticity Index FVS 1320 Field Vane Shear
Gs Specific Gravily UcC 4200 Unconfined Compression
SA Sieve Analysis LVS 500 Laboralory Vane Shear
R Undisturbed Sample sSs Shrink Swell
B Bulk or Disturbed Sample El Expansion Index
Standard Penetration Test P Permeability
O Sample Altempl with No Recovery SE Sand Equivalent
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ROCK SYMBOLS

% SHALE OR CLAYSTONE CHERT SERPENTINITE
SILTSTONE T PYROCLASTIC 22521 METAMORPHIC ROCKS
SANDSTONE VOLCANIC ALTERED ROCKS
CONGLOMERATE PLUTONIC SHEARED ROCKS

LAYERING JOINT, FRACTURE, OR SHEAR SPACING
MASSIVE Greater than 6 feet VERY WIDELY SPACED Grealer than 6 feel
THICKLY BEDDED 2 to 6 feet WIDELY SPACED 2 to 6 feet
MEDIUM BEDDED 8 (0 24 inches MODERATELY SPACED 8 to 24 inches
THINNLY BEDDED 2-1/2 to 8 inches CLOSELY SPACED 2-1/2 {o 8 inches
VERY THINNLY BEDDED 3/4 10 2-1/2 inches VERY CLOSELY SPACED 3/4 10 2-1/2 inches
CLOSELY LAMINATED 1/4 to 3/4 inches EXTREMELY CLOSELY SPACED Less than 3/4 inch

VERY CLOSELY LAMINATED Less than 1/4 inch
HARDNESS
SOFT - Pliable; can be dug by hand
FIRM - Can be gouged deeply or carved with a pocke! kaife

MODERATELY HARD - Can be readily scrached by a knife blade; scratch leaves heavy trace of dust and is readily visable
afler the powder has been blown away

HARD - Can be scraiched with difficuity; seralch produces liti[e powder and is often faintly visable

VERY HARD - Cannot be scratched with pocket kaife; feaves a metallic streak

STRENGTH
PLASTIC - Capable of being molded be hand
FRIABLE - Crumbles by rubbing with fingers
WEAK - An unfraciured specimen of such material will crumble under light hammer biows
MODERATELY STRONG - Specimen will withstand a few heavy hammer blows before breaking
STRONG - Specimem wifl withstand a few heavy ringing hammer blows and usually yields large fragmentis
VERY STRONG - Rock will resist heavy ringing hammer blows and will yield with difficulty only dust and smail
flying fragments
DEGREE OF WEATHERING

HIGHLY WEATHERED - Abundant fractures coaled with oxides, carbonates, sulphales, mud, etc., thourough discoloration,
rock disintegration, mineral decomposition

MODERATELY WEATHERED - Some fracture coaling, moderaie or localized discoloration, little to no effect on cementation,
slight mineral decomposition

SLIGHTLY WEATHERED - A few stained fraclures, slight discoloration, iittle or no effect on cementation, no mineral
decomposilion

ie
FRESH - Unaffecfed by weathering agents, no appreciable change with depth ?B
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EXECUTIVE SUMMARY

~ This summarize_s the results of our geotechnical investigation performed
for the proposed 18% ac1're subdivision off Upper Road in Ross, California, The
subdivision layout and improvement plans are shown on Plate 1. In developing
our evaluation of the project, we have incorporated our previous work (1982)
within the site as well as performing additional subsurface investigation.

This report is intended to satisfy the requirements of the Town of Ross
Hillsidé Lot/Hazard Zone Application; Section A(S); Items a - £, The geologic
conditions discussing these va_fious items are included in our October 7, 1982
(which is included herein as an Aﬁpendix) and this current report.

The main geotechnical considerations we have identified within the
property related to the Tentative Map submittal include:

1. The presence of old dormant landslide deposits and weak soils

within several areas where roadways are proposed, and the potential

that reactivation of slides could impact roadway improvements,

2. The presence of slide deposits where reconstruction of the slope
appears necessary, within or adjacent to two building envelopes.

3. The presence of creeping soils on natural slopes steeper than 5:1 in
areas where improvements are planned,

4, The presence of expansive soils throughout various portions of the
site. Expansive soils may be encountered during grading and the
shrinking and swelling of these soils may disrupt slabs, foundations,
and roadways unless mitigated.

Based on our 1989 reconnaissance mapping, we did not observe any major

surficial changes in the slope stability conditions from those identified in our 1982




report, and we did not observe any active slide conditions that would indicate that -/, &

e

new failures have occurred within proposed building areas or the roadway
alignment since 1982. This condition represents a positive condition with respect
to the proposed construction, considering that Marin County experienced
numerous areas of slope failure between 1982 and 1986.

The road alignment that has been proposed is situated to minimize

crossing slide areas and to minimize creek crossings. As such, this alignment and
the building envelope layout represent a configuration that would reduce the

amount of grading and ground disturbance assocsatedmthshde r_ni__t_igation_ and
sloper;c:)nst;uctlon The proposed alignment utilizes only one major creek
.érossiﬁg, and this crossing is within an area where slope stability problems appear
to be minimal. A bridged crossing is proposed for this area, and thus the
potential risks associated with flooding and potential for impact from debris slides
have been substantially redué:ed.

Likewise, building envelopes have been proposed for areas where the
soil/rock conditions appear relatively shallow and stable. In an attempt to avoid
ground disturbance, tree removal, and massive grading, the building envelopes
have been proposed mainly for the central portions of the property, away from
ra\gﬂes and outside mass_ivé slide areas. Slope reconstruction work would

apparently only be necessary within the southern portion of Lot 2 and within the

northeast portion of Lot 4,

ii




All of the proposed building envelopes appear to be within areas that can
be developed pﬁljzing standard hillside construction methods. Areas where slope

reconstruction would be required may be constructed with conventional

e ~

engineered fill buttresses. Based on the configuration of the property, we

anticipated that- sulope reconstruction work could be completed using onsite
materials and off haul or import of fill will probably not be required.

Detailed geotechnical analysié and design recommendations for the general
subdivision improvements are included in the following sections of this report and

the attached Appendix.

iii
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INTRODUCTION

This report presents the results of our geotechnical investigation for a
proposed subdivision of an 18% acre parcel located west of Upper Road in Ross,
California. The property subdivision and proposed building envelopes are shown
on the Tentative Parcel Map, dated October, 1989 by Stuber-Stroeh Associates.
As shown on Plate 1, the property is to be split into six lots. Single family
residences presumably will be proposed for construction within each of the lots.

We previously performed a geotechnical evaluation of the property, and
presented the results of that evaluation in our report dated October 7, 1982. For
that evalua;fon, 21 test pits were excavated throughout the site to explore the
general subsurface conditions along a possible access road alignment and within
the proposed lots. Subsequently, a portion of the property was sold and the
various lot conﬁgﬁrations, building envelopes, and access road alignment were
modified.

The purpose of our current investigation was to evaluate the geotechnical
considerations that could affect the lot split and to assess the suitability of each of
the potential building sites.

Our scope of work is outlined in our confirming agreement dated July 10,
1989, and included a detailed reconnaissance by our Certified Engineering

Geologist (CEG) and Geotechnical Engineer, exploration of the subsurface
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conditions within areas of general subdivision improvements, and the preparation

of this report.

Our report provides geotechnical recommendations regarding construction

of the access roadways and general subdivision improvements and includes the

following geotechnical information:

1.
2.

7.

A description of the soil and geologic conditions observed.

A discussion of the potential geologic hazards and recommended
mitigation measures.

Site grading recommendations for general subdivision
improvements.

Retaining wall design criteria for access roadways,
Preliminary design criteria for pavement thickness.
Soil engineering drainage recommendations.

Recommended supplemental services,

Our scope of work did not include evaluation of any potential hazardous

waste contamination of the soil or groundwater at the site. As indicated, we are

providing a discussion regarding the suitability of the proposed lots and

construction of the access roadways. It is intended that additional investigations

would be performed for grading and foundation recommendations for the

proposed residences when specific designs have been formulated.

This report has been prepared in accordance with generally accepted

geotechnical engineering principles and practices for the specific use of
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Mr. Robert Toigo and his representatives as an aid in the design of the proposed

subdivision, No other warranty, either express or implied, is given.
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- WORK PERFORMED

Prior to our investigation, we reviewed stereo-paired aerial photographs,
selected geotechnical references, and our previous report relating to the local
geologic and slope stability conditions within the vicinity of the site. Our 1982
report has been included as an Appendix to this report. A complete listing of the
reference material reviewed is presented at the end of this report.

On July 18, 1989, our CEG performed a detailed geologic reconnaissance
and mapping of the areca. Surficial lithologic features and géomorphic terrain
suggestive of active or potential slope instability were mapped on a topographic
map of the site. The geologic mapping is shown on Plate 1. At that time,
locations for the subsurface investigations were established.

On July 25, 1989, we explored the subsurface conditions to the extent of 17
test pits within the proposed road alignments and the building envelopes not
previously investigated. The pits were excavated with a track-mounted backhoe
and ranged in depth from § to 17 feet.

Our CEG determined the test pit locations based upon the proposed road
aIignmeﬁts, lot layout, and in areas where topographic conditions suggested
possible slope instability. The approximate locations of the test pits are shown on
Plate 1, The locations of the recently excavated pits were plotted by the
surveyors who prepared the topographic ﬁap. The locations of the pits excavated

in 1982 were transposed onto Plate 1 from our earlier work.
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Our staff geologist and CEG observed the excavation of thé test pits,
logged the conditions encountered, and obtained representative soil and rock
samples for visual examination and classification. ‘Logs of the recently excavated
pits are presented on Plates 2 through 10, The soil and rock materials are
described in accordance with the criteria presented on Plates 11 and 12,

The test pit logs show our inte_rpretation of the subsurface conditions on
the dates and at the locations indicated. It is not warranted that they are
representative of the subsurface conditions at other locations or at other times.
The breaks between various soil types and rock lithologies depicted on the logs
represent z{pproximate boundaries; the actual transitions may be gradual or
uneven.

The test pits were backfilled upon completion of our field investigation,
The backfill material was compacted by tamping with the backhoe bucket. As
such, the backfill will be subject to settlement. Detailed recommendation relating
to construction within areas of test pit excavation are presented in the grading
section of this report.

On September 21, 1989, our CEG met with Mr. William Schenck of
Stuber-Stroeh Associates to discuss the proposed road alignment and several of
the building locations. The Tentative Map reflects those discussions and

incorporates our recommendations as to the feasible locations of improvements.

3
-
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The road alignment that has been proposed is-situated to minimize
crossing slide areas and to minimize creek crossings. As such, this alignment and
the building envelope layout represent a configuration that would reduce the
amount of grading and ground disturbance associated with slide mitigation and
slope reconstruction. The proposed alignment utilizes only one major creek
crossing, and this crossing is within an area where slope stability problems appear
to be minimal, A bridged crossing is proposed for this area, and thus the
potential risks associated with flooding and potential for impact from debris slides
have been substantially reduced.

Likeﬁfise, building envelopes have been proposed for areas whére the
soil/rock conditions appear relatively shallow and stable. In an attempt to avoid
ground disturbance, tree removal, and massive grading, the building envelopes
have been proposed mainly for the central portions of the property, away from
ravines and outside massive slide areas. Slope reconstruction work would
apparently only be necessary within the southern portion of Lot 2 and within the

northeast portion of Lot 4.
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SITE CONDITIONS
Project Description

Grading for the general subdivision improvements will be performed for
the access roadway and for slope reconstruction work within portions of Lots 2
and 4. Grading for building pads within the other lots is not proposed.

Access to the site will extend off Upper Road, along an existing paved
driveway. Widening of the driveway to 22 feet is planned.

The construction of the access roadway will require the use of both cuts
and fills. In order to reduce the effects of ground disturbance and tree removal,
retaining walls are proposed for various segments of the inboard (upslope) side of
the roadway. In areas where walls are proposed, the slopes above the walls are
proposed to be cut at a gradient of 2:1, The Tentative Map by Stuber-Stroeh
Associates depicts the proposed grading and extent of cuts, fills, and retaining
walls. The site conditions for the property have been discussed in detail in our
1982 report, which has been included as an Appendix to this repdrt. For a
discussion of those conditions, please review the Appendix Section.

Based on our 1989 reconnaissance mapping, we. did not observe any major
surficial changes in the slope stability conditions from those identified in our 1982

.;;I;ort. As fs a result (')f-p;rforming additional test pit exploration, the limits of

some slides have been modified from our 1982 report. We did not observe any
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active slide conditibns that would indicate that new failures have occurred within

proposed building areas or the roadway alignment since 1982,
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CONCLUSIONS

Based upon the results of our investigation, we judge that from a
| gebfebhnical 's'tand"pbin.t, the pfoposed access foadﬁé& and buildihg envelopes are
suitable for development provided that the recommendations presented in this
report are incorporated into the design and construction of the project.

The main geotechnical considerations we have identified within the
property related to the Tentative Map submittal include:

1. The presence of old dormant landslide deposits and weak soils

within several areas where roadways are proposed, and the potential

that reactivation of slides could impact roadway improvements.

2. The presence of slide deposits where reconstruction of the slope
appears necessary, within or adjacent to two building envelopes.

3.  The presence of creeping soils on natural slopes steeper than 5:1 in
areas where improvements are planned. Improvements must be
designed for creep forces.

4, The presence of expansive soils throughout various portions of the
site. Expansive soils may be encountered during grading and the
shrinking and swelling of these soils may disrupt slabs, foundations,
and roadways unless mitigated. The effects of expansive soils can
be mitigated by avoiding slab-on-grade construction and providing
for well drained non-expansive roadway sections,

In order to mitigate the risk of potential disturbance where the access
roadway crosses areas of existing slide deposits, portions of the roadway must be
constructed as a compacted fill buttress in accordance with the recommendations
presented in the following section of this report. The areas where these

conditions exist are adjacent to the southern end of the bridge crossing of the
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main creek, and where the driveway-to Lot 6 crosses the broad drainage ravine.

South of the bridge crossing, the roadway is shown to consist of a cut and
fill condition. However, because of the relatively deep and potentially unstable
soils, the roadway in this area (including the cut slope) should be constructed as
an engineered fill. The reconstruction of the roadway within this area also should
extend upslope and onto the northeast portion of the building envelope of Lot 4,
Dormant slide deposits that extend into the building envelope of Lot 2 will also
require reconstruction as a compacted fill buttress.

The driveway alignment leading to Lot 6 will cross an area of expansive
. colluvial soils Eﬁid old slide debris. These soils do not appear to be suitable for
the construction of roadways or structural improvements. In areas where the
proposed access road is to cross these areas, cuts and fills will need to be
stabilized and constructed with an engineered fill buttress.

In areas where improvements are not planned, the risk of future instability
related to creep, erosion, or possible reactivation of slides does not appear to
pose a risk to the proposed building envelopes. Massive grading and
reconstruction of these slides does not appear warranted.

New fills should be stable when keyed into suitable bedrock materials,
drained, and compacted. The construction of stable fills will require the
excavation of keyway into rock or approved very stiff or dense soils, placement of

subdrains (as necessary), and reconstruction of slope with compacted materials.

aipaeg

o

e

22

w




Page 11

The main consideration with respect to the construction of engineered fills is the
depth of keying required to mitigate potential creep or fill failure. Although fills .
of only a few feet may be proposed, in some instances the presence of underlying
‘weak material may require deep keyways.

All of the proposed building envelopes appear to be within areas that can
be developed utilizing standard hiliside construction methods, As is typical for
most Marin County hillsides, it will be necessary to extend foundations into rock,
and to design the foundations to resist forces imposed by creeping of the soils
above the rock. The depth of the creep zone will vary significantly from lot to lot
and will have to be defined.

All hillside areas, and particularly known slide areas, have the potential to
be subject to future sliding under certain hydrologic and/or seismic conditions.
The proposed bulidmg envelopes for Lots 13 5, and 6 and do not appear to be
w1th1n or adjacent to any shde areas that would pose a risk to those envelopes.
Lots 2 and 4 are adjacent to slides that could encroach into the building envelope
and reconstruction of portions of these lots is recommended.

As shown, the access driveways to the various lots generally do not appear
to cross slides or arcas of steep terrain that may be potentially ur;si;_a_bie. Major
grardir.lrgr aﬁd/or slope reconstruction is not expected for these areas. However,
some of the lots contain slide deposits that are relatively active (pre-1982) and

future slope fallures may tend to occur within and/or across property hnes
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Building envelopes and roadway improvements have been laid out in a manner to-
reduce fhc risk of impact from potential slides. However, it is imperative that all
future property owners be made aware of the presence of, and potential
consequences associated with slides within the various lots, even though the slides
may not impact the building site. When construction is proposed within each lot,
the soils report prepared for the development should include an evaluation of the
presence of slides within the property and their relationships to the proposed
construction,

The firm bedrock on the site is suitable to support foundations or fills.
However, most of the soils within the site are weak and compressible when wet,
experience slow downhill creep, and are unsuitable for support of foundations and
fills. On slopes steeper than 5:1 it will be necessary to key fills into firm bedrock
and to extend foundations into bedrock. It will be necessary to design
foundations to resist the lateral forces caused by soil creep. We anticipate that_
spread footing foundations may be suitable if grading is performed to expose
bedrock. However, in sloping areas where deep soils are present, we judge that
drilled, cast-in-place, reinforced concrete piers extending well into underlying
bedrock will probably be the most suitable foundation system. Detailed design

recommendations for the construction of residences are not included in this

report.
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Detailed geotechnical recommendations for design of fill buttresses and
associated roadway grading are presented in the following sections of this report.
All conclusions and recommendations presented in this report are

contingent upon Herzog Associates being retained to: 1) review the soil and
engineering aspect of the final grading and retaining wall foundation plans prior
to construction; and 2) observe construction of the project as outlined under the

Supplemental Services section of this report,
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RECOMMENDATIONS
Grading

Areas to be graded should be cleared of vegetation, debris, and any other
materials that would pose 2 difficulty to construction, These areas should be
stripped of the upper few inches containing organic matter. Large roots and
other organic debris should be separated and removed from the site. Organic
soils may be stockpiled for later use to aid in revegetation of the fill buttress.

Prior to the pizi’cement of fill, our Field Technician should collect
representative samples of the soil/rock materials that will be used as fill. The
samples should be laboratory tested, and compaction curves established to
determine their maximum dry densities. The maximum dry densities may then be
compared to the in place field densities obtained during construction testing to
evaluate the relative compaction of the fill,

We anticipate that with the exception of organic matter and rocks or
lumps larger than 8 inches in diameter, the excavated material would be suitable
for re-use as compacted fill. Because the existing weak, low density soils are
being replaced with higher density fill, completion of the fill buttress may require
importing séme fill material. If imported fill is required, it should be non-
expansive materials with a plasticity index of 15 or less, The imported fill should

also be free of organic matter and materials larger than 8 inches in diameter.
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A keyway should be excavated along the toe of the proposed fill slopes.
Where roads cross slides and above grade fills are not planned, the keyway
should be excavated at least 8 feet downslope and upslope from the edges of the
road. The keyways should be at least 12 feet wide and should extend at least 2
feet into rock along the outboard (downslope) edge of the excavation. In areas
flatter than 5:1, and where suitable soils are present, the fills may be keyed into
stiff soils at least 3 feet below existing ground level. The base of the keyways
should be sloped to the rear and sloped to drain to an outlet by gravity. The
actual depth and extent of the keyways should be recommended in the field
-during construction by our Engineering Geologist.

A chimney subdrain should be installed along the rear of keyways. The
drains should consist of a 2-inch basal layer of drain rock (3/4 to 1.5 inch
diameter) or other approved permeable free draining material, upon which a 6-
inch diameter perforated heavy-walled plastic pipe is bedded. The pipe should
have a SDR of 23.5 or better. The pipe should be covered by a 1.5 foot wide
(minimum) chimney of drain rock that extends at least 5 to 6 feet up the rear
wall of the keyway excavation. If clean drain rock is used, the drain rock should
be separated from contact with the rear wall of the excavation with a layer of
geotextile filter cloth (Mirafi 140N or equivalent). If Class II permeable material

is used, the filter cloth may be eliminated. A cleanout riser should be provided
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for the subdrain, The perforated pipe should outlet into a solid line that
d'ischarges into an e!rosion resistant downslope from the toe of the fill buttress.
After the subdrain has been installed, fill material should be spread in 8-
inch thick loose lifts, moisture conditioned as necessary, and compacted to at
least 90 percent relative compaction, as determined by the ASTM D-1557-70(C)
laboratory compaction test procedure. Where roads are constructed of
compacted fill, the upper 2 feet of the subgrade should be compacted to 95
percent. As the fill continues upslope, it should be continually benched into rock.

Subdrains should be installed every 15 vertical feet on intermediate

benches, where evidence of seepage is observed, or _as recommended by _the

Geotechnical Engineer in the field during construction. A chimney subdrain
should be installed on the last (uppermost) major bench of the buttress.
Intermediate drains should be constructed in a manner similar to that of the
keyway drain.

Cutslopes in the dense/stiff soils and weak and/or intensely fractured
bedrock should be inclined at a 2:1 slope. Cuts that expose very weak soils or
slide debris should be constructed as a compacted fill buttress. Cuts within the
strong, moderately fractured bedrock may be inclined at 1.5:1 if minor sloughing
of the rock face .is acceptable. In areas where sloughing or maintenance of the
cut is not desirai)le, then a small (3-foot high) slough wall may be constructed,

the slope inclined at a flatter gradient, or a retaining wall constructed, For
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planning purposes, all cutslopes should be planned to be inclined at 2:1. During
construction, cutslope inclinations may be modified in the field by the
Engineering Geologist, if conditions warrant.

Based on our experience with similar soil and rock types, we judge that the
excavations can be performed without blasting,

Conventional fill slopes should not be constructed steeper than 2:1. Fills
do not appear to be proposed within areas where the existing slope gradients are
steeper than 2:1. However, if the need arises and the construction of typical 2:1
fill slopes would not catch, the use of reinforced fills and}or retaining walls may
be used to develop the fills. Reinforced fills that utilize welded wire or plastic
mesh may be constructed at slopes of up to 1:1 in accordance with the
manufacturer’s recommendations,

Compacted fill typically settles about one percent of the total thickness,
and this settlement may produce asphalt cracking where compacted fill transitions
to stiff native soils or rock. For this reason, we recommend that abrupt
transitions between cuts and deep fills be avoided.

_ The shrinking and swelling of expansive soil will cause pavements to
experience edge cracking, Therefore, the roadway subgrade should be evaluated
for the presence of expansive sbil/rock areas by our Geotechnical Engineer, If
expansive materials are encountered, they should be over-excavated to a depth of

two (2) feet and replaced with non-expansive fill. If edge cracks do occur, they
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should be sealed. Concrete paving should be reinforced to reduce cracking and
should be provided with frequent joints to control cracking. If possible, during
the construction of roadway fills, non-ekpansive soil/rock should be separated and
selectively used for the upper 2 feet of roadway subgrade.

The test pits were backfilled upon completion by tamping with the bucket
and track-walking the area. As such, settlement of test pit backfill should be
expected. If structural or landscaping improvements are to be located in areas of
test pits, we recommend that the improvements be designed to;mit._ivgate the risk
of settlement, or that the backfill be excavated and replaced with fill compacted
- to 90% of its maximum dry density as determined by the ASTM D-1557-70(c)
laboratory compaction test procedure.

Finished fill slopes should not be steeper than 2:1. The finished fill slope
should be hydroseeded or planted with some other fast growing ground cover to
reduce the erosion potential of the buttress. The stripped organic material may
also be spread on the finished slope to facilitate re-vegetation of the area. For
extensive areas of graded slopes with bare soil, gully erosion and rilling may occur
prior to the growth of the vegetative cover. In this instance, additional erosion
control measures may be required. These may involve the use of hay bales or silt
fences to retard sediment transport and the use of small rip-rap to control and

reduce erosion in gullies that may develop.
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Because of the presence of the subdrains beneath the compacted fill, we-
recommend having the drain line locations surveyed and staked prior to
excavating cut areas or drilling piers for walls, The construction should be
planned and excavated in a manner that would not disrupt the drains, or a

provision made that would restore the drains after the excavation.

Pavements
For planning purposes, we recommend that the following, based on an

assumed R-value of 18 and an assumed traffic index value of pavement sections

be used:
Class 1I
Asphalt Aggregate
Location Concrete Base
Assess Road 3.0 in, 8.0 in,
Driveways 2.5 in. 6.0 in.

If a heavy volume of truck traffic for residential construction is anticipated,
the above values should be increased. The actual R-value of subgrade soils
should be established after rough grading, and the pavement design modified as

necessary.

! Aggregate base and subbase materials shall conform to the requirements
specified in Section 25 of the CalTrans Standard Specifications, State of
California Department of Transportation, published July 1984).
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Pavement thicknesses should be computed using Method 301;F of the
CalTrans Pavement Design Manual and should be based on a pavement life of 20
years.

After utility trenches are properly backfilled, compacted, and tested,
pavement subgrade should be prepared by scarifying to a depth of at least 6
inches, moisture-conditioning to wet of optimum, and compacting to at least 95
percent relative compaction, Finished subgrade should be smooth and
nonyielding, Aggregate base material should then be spread, moisture-
conditioned as necessary, and compacted to at least 95 percent relative
compaction. The aggregate base material shouid also be smooth and non-
yielding, |

These recommendations are intended to provide support for auto and light
truck traffic only. These recommendations are not intended to provide for heavy
construction equipment or concentrated storage loads such as parked truck-
trailers, or for concentrated wheel loads such as forklifts or self-loading garbage
trucks.

In areas where concentrated storage and/or wheel loads are anticipated,
the slabs and pavements should be designed to support these loads, Support
could be provided by increasing pavement sections or by providing reinforced

concrete slabs. Loading areas for self loading garbage trucks should be provided
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with reinforced concrete slabs at least 6 inches thick, and reinforced with #4 bars
at 12 inch centers each way.

We recommend that the pavements be constructed during the dry season
to avoid the saturation of the subgrade and base materials which often occurs
during the wet winter months. Our experience indicates that pavements
constructed during the dry season generally have a longer service life and require
less maintenance than those constructed during the wet season,

If pavements are constructed during the winter, a cost increase relative to
drier weather construction should be anticipated. Unstable areas should be
overexcavated to remove soft soils, The excavations will probably require
backfilling with imported crushed rock. The soils engineer should be consulted
for recommendations at the time of construction if this condition is encountered.

Where pavements will abut landscaped areas, the pavement baserock layer
and subgrade soils should be protected against saturation from irrigation and
rainwater by means of a concrete curb and gutter, redwood header-board, a
subdrain, or a thickened asphalt concrete section. The curb and gutter, header-
board, subdrain, or thickened asphalt should extend to a depth of at least 6

inches below the bottom of the baserock layer.
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Retaining Walls

Retaining walls constructed at the site must be designed to resist lateral
earth pressures plus additional lateral pressures that may be caused by surcharge
loads applied at the ground surface behind the walls. Retaining walls supporting
level backfill should be designed to resist an equivalent fluid pressure of 45 pcf
acting in a triangular pressure distribution, Where the backfill slopes up steeper
than 3:1, the walls should be designed for an equivalent fluid pressure of 60 pcf.
Retaining walls restrained from movement at the top should be designed for
equivalent fluid pressures of 60 pef and 80 pcf for level backfill and _backﬁll
steeper than 3:1, respectively. Where an imaginary 1%:1 line projected down from
foundations intersects retaining walls, the portions of the retaining walls below
the intersection should be designed for an additional horizontal surcharge load.
Where retaining wall backfill is subject to vehicular traffic, the walls should be
designed to resist an additional surcharge pressure equivalent to 2 feet of
additional backfill, |

Retaining walls should be supported on drilled piers or spread footings, as
applicable, designed in accordance with the recommendations presented in the
'following section of this report. A minimum factor of safety of 1.5 against
overturning and sliding should be used in the design of retaining walls.

Retaining walls should be fully backdrained. The backdrains should

consist of 4-inch diameter, rigid perforated pipe embedded in drain rock. The




Page 23

pipe should be PVC Schedule 80 or ABS with an SDR of 35 or better, and the
pipe should be sloped to drain to outlets by gravity. Drain rock should consist of
clean, free-draining crushed rock or gravel. The rock should be wrapped in filter
fabric such as Mirafi 140N or equivalent, The top of the pipe should be at least
8 inches below lowest adjacent grade. The crushed rock or gravel should extend
to within 1 foot of the surface. The upper 1 foot should be backfilled with
compacted soil to exclude surface water. The ground surface behind retaining
walls should be sloped to drain. |

Where migration of moisture through retaining walls would be detrimental,
retaining walls should be waterproofed. Retaining walls will yield slightly during
backfilling. Therefore, walls should be backfilled prior to building on or adjacent

to the walls,

Spread Footing Foundations

Conventional continuous and isolated spread footing foundations may be
used wherever level excavations expose strong bedrock. Spread footingﬁ should
be at least 12 inches wide and should extend at least 12 inches into undisturbed
rock. The footings should be stepped as necessary to produce level tops and
bottoms. Footings should be deepened as necessary to provide at least 7 feet of
horizontal confinement between the footing bottoms and the face of the nearest

slope.
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Footings installed.in accordance with these recommendations may be
designed using allowable bearing pressures of 2000, 3000, and 4000 pounds per
square foot (psf), for dead loads, dead plus code live loads, and total loads
(including wind and seismic), respectively.

The portion of spread footing foundations extending into rock and at least
7 horizontal feet from the face of the nearest slope may impose a passive
equivalent fluid pressure and a friction factor of 350 pcf and 0.40 respectively, to

resist sliding.

Drilled Piers

We recommend that drilled, cast-in-place reinforced concrete piers be used
to support retaining walls wherever level cuts do not extend through the soil and
expose rock. The piers should be designed by the project structural engineer,
However, all piers should be reinforced with at least four No. 5 bars and should
be tied together with grade beams. The grade beams should be designed to span
between the piers in accordance with structural requirements. The portion of the
piers extending into undisturbed rock impos-e an allowable skin friction of 800
pounds per square foot (psf). The portion of the piers in compacted fill or
dense/stiff soil beneath the colluvium may impose an allowable skin friction of

600 psf. End bearing should be neglected because of the diffiéulty of cleaning
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out small diameter pier holes, and the uncertainty of mobilizing end bearing and
skin &iction simultaneously.

Lateral loads on piers will be resisted by passive pressure in the fill and
rock. An equivalent fluid pressure of 350 pcf for rock and 250 pef for compacted
fill or stiff soil, acting on two pier diameters, should be used. The stability of the
system should be calculated using a minimum factor of safety of 1.5.

Confinement for passive pressure may be assumed from 2 feet below the roadway
surface if rock is ﬁot exposed as a result of the cutting, Where rock is exposed,
the confinement for passive pressure may begin at the roadway grade.

If groundwater is encountered, it may be necessary to dewater the holes
and/or place the concrete by the tremie method. If caving soils are encountered,
it may be necessary to case the holes. Hard drilling may be required to achieve
the required penetration,

Because of the potential that re_taining walls could be used in areas of
compacted fill, we recommend having the subdrain line locations surveyed and
staked prior to pier drilling. Drilled piers should be located so that they do not
encroach within 5 feet of the surveyed line. If drainrock and subdrain lines are
encountered during pier drilling, the wall design and layout may need to be

modified,.
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Utility Lines

All utility lines, including power, water, sewer, and gas must be moderately
flexible to accommodate potential differential settlement between areas of
compacted fill and native soils or rock. Where utilities are located in creeping
soils, it will be necessary to provide flexible joints to accommodate creep
movement. Lines that extend through engineered fills should not be subject to
significant creep, and these fills are considered as being suitable for utility line
construction, If utilities extend through unrepaired slide areas, it will be
necessary to extend the utilities into firm rock beneath the potential zone of

movement.

General Foundation Recommendations

We anticipate that buildings constructed on level areas excavated into rock .
can be supported on continuous and interconnected spread footings. Level pads
of properly compacted, non-expansive engineered fill of uniform thickness on
slopes flatter than 5:1 may also provide adequate support for spread footings for
residential structures. Spread footings should not be used to span areas between
rock and compacted fill or native soils.

On slopes steeper than 5:1, or where there is a potential for differential
settlement because of variable fill/soil/rock conditions across the building area,

drilled pier and grade beam foundations should be used. Detailed foundation
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design recommendations will have to be evaluated on a lot-by-lot basis at the

time development of structures is proposed.

Erosion Protection

Construction and grading will expose areas of weak soil/rock which may
be sensitive to erosion and/or sloughing. Erosion protection measures should be
utilized during and after construction to reduce the risk of induced instability.
Erosion protection measures include the usé of seeding or hydromulch and the
installation of hay bales and/or silt fences to retard sedimentation, Detailed
erosion protection recommendations should be developed when grading plans are
finalized and should be implemented immediately after construction has been

performed.

Soil Engineering Drainage

Surface water should be diverted away from slopes either by grading or
with the use of lined ditches. Ditches should be provided behind the tops of all
retaining walls, All subdrain outlets and retaining wall backdrain outlets should
discharge into either erosion resistant rip-rap areas within the creeks or swales, or
into lined ditches that tie into the storm drain system. Surface drains and
subdrains (or retaining wall baékdrains) should be constructed separately.

Surface water should not discharge into subsurface drainage improvements.
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Maintenance

Periodic land maintenance will be required, Surface and subsurface
drainage facilities should be checked frequently and cleaned and maintained as
necessary. A dense growth of deep-rooted ground cover must be maintained on
all slopes to reduce sloughing and erosion. Sloughing and erosion that occurs

must be repéired promptly before it can ehiarge into sliding.
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SUPPLEMENTAL SERVICES

We should review the final plans for conformance with the intent of our
recommendations, During construction, we should observe the conditions
encountered in construction excavations and modify our recommendations, if
warranted.

We should observe and approve overexcavations, keyways, and subdrain
installations, We should provide intermittent soil engineering observation and
density testing during fill placemerit and compaction operations, Our Engineering
Geologist should be consulted regarding the extent of grading and trimming of
cuts especiaily above retaining walls, We should approve subgrade and baserock
compaction prior to application of asphaltic concrete paving. We should observe
keyway and footing excavations, and pier drilling operations for the retaining
walls to determine the actual depths required.

Our services during construction are limited to observa‘tion of soil and
bedrock conditions, depth of excavation or drilling, and the condition of
excavations or pier holes prior to concrete placement. Our services do not
include observation or approval of steel, concrete, or asphalt; nor do they include
establishing or verifying construction lines and grades. This should be performed
by the appropriate party. Upon completion of the project, we should perform a

final observation and summarize the results of this work in a final report.
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These supplemental services are performed on an as-requested basis, and

we cannot accept responsibility for items that we are not notified to observe.

These supplemental services are in addition to this soil investigation, and are

charged for on an hourly basis in accordance with our Schedule of Charges.

A qualified Geotechnical Engineer should be consulted as project plans |

are developed for the construction of the residences and other site specific

improvements. When building locations and designs are finalized, a geotechnical

consultant should perform a detailed site specific investigation including, as

necessary, subsurface exploration, sampling, laboratory testing, and engineering

analysis to develop conclusions and recommendations regarding:

1,
2,

w

Soil, rock, and groundwater conditions,

Foundation and retaining wall design criteria.

Site grading, including cut and fill slope recommendations,
Support for slab-on-grade, as appropriate.

Pavement design.

Soil engineering drainage control.

Supplemental services.
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LIMITATION

This report is prepared for the specific use of Robert Toigo and his
representatives for construction of the proposed subdivision improvements
described in this report. Our services consist of professional opinions, conclusions
developed by a consulting Geotechnical Engineer and Engineering Geologist in
accordance with generally accepted principles and practices. This warranty is in
lieu of all other warranties, either express or implied.

Our scope of work-did not include evaluation of potential hazardous
material contamination of soil or ground‘;vater. Should the need arise, we can
provide a seéparate proposal to perform such studies upon request.

We judge that construction in accordance with these recommendations will
be stable, and that the risk of future instability is within the range generally
associated with construction on steep hillsides in the Ross area. However, there
is an inherent risk of instability associated with all hillside construction.
Therefore, we are unable to guarantee the stability of any hillside construction.
For houses constructed on hillsides, we recommend that mudflow and earthquake
insurance be obtained.

If conditions different from those described in this report are encountered
during construction or if the project is revised, we should be notified immediately

so that we may modify our recommendations, if warranted.
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Soil conditions and standards of practice change. Therefore, we should be

consulted to update this report if construction is not performed within 18 months.

DAR:ts/R40-2
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TEST PIT NO. - DEPTH(Feet) DESCRIPTION

1A 0-15 BROWN-RED BROWN SILTY
GRAVEL TO GRAVELLY
SILT(GM/ML), loose to medium dense,
moist, roots in upper 18 inches.

1.5 - 6.7 RED BROWN CLAYEY GRAVEL
(GCQ), stiff to hard, dry, gravels consist of
greenstone rock fragments.

- 6.7-17.0 RED BROWN CLAYEY
GRAVEL(GC), dense, moist, gravels
consist of greenstone; becoming very wet
and soft at 13’ to 15°. At 17 becoming
gravelly and stiffer. (Slide

- debris/Colluvium)

2A 0-3 BROWN GRAVELLY CLAY(CL),
medium stiff, moist,

3-11 GREY SHEARED SHALE, friable to
weak, highly weathered to stiff to very
stiff, gravelly clay, large blocks of meta
sandstone. Layer of brown, moist,
gravelly clay/clayey gravel at 9.

Herzog Associates Joo wo: 188502001 | LOG OF TEST PIT l1A & 2A
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TEST PIT NO D ee

3A 0-75

75-83

85-11

4A 0-1

55-95

DESCRIPTION

REDDISH BROWN GRAVELLY
CLAY(CL), medium stiff to stiff, gravels
consist of greenstone, (Colluvium)

BROWN CLAYEY GRAVEL(GC),
dense, moist. (Colluvium)

RED BROWN SANDY CLAY(CL),
stiff, moist with occasional gravels. Well
defined textural change. (Residual)

LIGHT BROWN CLAYEY
GRAVEL(GC), dense, moist, gravels
consist of sandstone/siltstone, very
friable, highly weathered (Residual)

LIGHT BROWN SILTSTONE, very
closely spaced fractured, weak, plastic,
highly weathered to clayey silt, with
resistant blocks of siltstone.

BROWN SILTY SAND(SM), medium,
dense, dry, porous w/roots. (Topsoil)

RED BROWN GRAVELLY
CLAY(CL), stiff, slightly moist.
(Colluvium)

RED BROWN TO GREY SILTY
SAND(SM), very dense, dry, with gravels
(Residual)

BROWN FINE GRAINED
SANDSTONE, closely spaced fractures,
friable, highly weathered in areas
sheared, becoming stronger below .7.5

Herzog Associates sob No: 138502001 | LOG OF TEST PIT 3A & 4A

Geoscientists

P Appr:
w orwn: JN
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" TEST PIT NO DEPTH(Feet) DESCRIPTION
SA 0-15 BROWN SILTY SAND(SM), medium

dense, dry, porous, with occasional
gravels (Topsoil)

15-45 LIGHT RED BROWN SANDY
CLAY(CL/CH), medium stiff to stiff
moist (Colluvium)

45 -6.0 RED BROWN TO GREY CLAYEY
SAND(SC), dense, moist (Residual)

6-75 LIGHT BROWN TO GREY
SHEARED SANDSTONE, friable to
moderately strong, highly weathered

6A 0-1 BROWN SILTY SANDY(SM), medium
dense, slightly moist, porous, roots.
(Topsoil)

1-35 BROWN TO GREY SANDY
CLAY(CL), stiff, slightly moist
(Colluvium)

35-9 REDDISH BROWN CLAYEY
SAND(SC), dense to very dense, slightly
moist, with occasional gravels of
greenstone. (Colluvium)

9-115 BROWN CLAYEY
GRAVELS/GRAVELLY
CLAY({GC/CL), dense, stiff, slightly
moist (Residual)

11.5 - 125 ~ GREY BROWN SANDSTONE, closely
spaced fractures, moderately strong,
highly weathered.

Herzog Associates Job Mo: 1385.02001 | LOG OF TEST PIT BA & 6A PLATE
Geoscientists Apprs
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TEST PIT NO

TA

8A

" DEPTH

0-15

1.5-14

05-7

9-13

eet

DESCRIPTION

BROWN SILTY SAND(SM), medium
dense, slightly moist to dry, porous
w/roots. (Topsoail)

REDDISH BROWN CLAYEY
SAND/SANDY CLAY(CL/SC),
medium stiff, medium dense, slightly
moist, with occasional to abundant

~ greenstone gravels, porous, becoming

stiff at 9, still porous at 13, (Colluvium)

BROWN SILTY SAND(SM), medium
dense, dry, porous with roots. (Topsoil)

RED BROWN GRAVELLY
CLAY/CLAYEY GRAVEL(CL/GC),
medium stiff, medium dense, slightly

'moist, slightly porous, gravel consists of

greenstone. (Colluvium)

MOTTLED GREY BROWN SANDY
CLAY, stiff, slightly moist with abundant
sandstone fragments. (Residual)

LIGHT BROWN SANDSTONE,
extremely closely spaced fractures,
plastic to weak, highly weathered, with
red staining between fracture surfaces.

" Herzog Associates

Geoscientists

Jeb Ho: 138502001 | -LOG OF TEST PIT 7A & 8A PLATE

Apprt
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TEST PIT NO DEPTH

%A 0-1

25-6

10A 0-1

35-6

eet

- DESCRIPTION

BROWN SILTY SAND(SM), medium
dense, dry (Topsoil).

MOTTLED BROWN SANDY
CLAY(CL), stiff, slightly moist
(Residual)

DARK GREY BROWN SANDSTONE,
closely spaced fractures, medium strong
to strong, highly weathered.

BROWN SILTY SAND(SM), medium
dense, dry with roots. _(Topsoil)

- MOTTLED YELLOW BROWN

SANDY CLAY TO CLAYEY
SAND(CL/SC), medium dense, medium
stiff, slightly moist with occasional
sandstone gravels (Residual)

YELLOW BROWN SANDSTONE,
closely spaced fractures, firm, weak,
friable, highly weathered,

Herzog Associates . Job Hog 1355.02.(10.1 LOG OF TEST PIT gA & 10A

Geoscigntists

TOIGO PROPERTY SUBDIVISION
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Geoscientists

TEST PITNO.  DEPTH(Feet)
11A 0-1

92-93
93-11

11 - 12

D ON

BROWN SILTY SAND(SM), medium
dense, slightly moist, porous with roots.
(Topsoil) -

DARK BROWN SANDY CLAY(CL),
stiff, slightly moist with occasional
greenstone and chert gravels. (Slide
debris)

GREY SANDY CLAY(CH), medium
stiff to stiff,- moist; sharp contact with
upper and lower unit, Sheared texture,
occasional slickensided facets. (Slide

.plane)

MOTTLED RED/BROWN/GREY
SANDY CLAY/(CL), stiff, moist, slightly
sheared texture (Slide debris).

GREY BROWN CLAYEY
GRAVEL(GC), dense, moist gravels
consist of sandstone. (Slide debris)

GREY BROWN SANDY CLAY(CL),
stiff, moist with occasional gravel. (Slide
debris)

GREY SILTY CLAY(CH), medium
stiff, moist; continuous striated planar
contact. (Slide plane)

BROWN GREY SANDY CLAY(CL),
stiff, moist, slightly sheared texture.
(Residual)

GREY BROWN SANDSTONE, closely

spaced fractures, moderately strong to
strong, highly weathered.

Herzog Associates

Job wo: 1385.0200.1 | LOG OF TEST PIT t1A

4 !§¢ e Apors
Drunt JN
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TEST PIT NO

12A

13A

DEPTH
0-1

1-3

55-75

75-8

cet

DESCRIPTION

BROWN SANDY SILT(SM), medium
stiff, dry with roots, (Topsoil)

GREY BROWN SANDY CLAY(CL),
stiff, slightly moist, with occasional shale
fragments. (Residual)

GREY TO BROWN SEMI SHEARED

SHALE, extremely closely spaced
fractures, friable, weak, with occasional

sandstone inclusions.

BROWN SANDSTONE, moderately
spaced fractures, strong, highly
weathered.

BROWN SILTY SAND(SM), medium
dense, dry. (Topsoil)

BROWN CLAYEY SAND TO SANDY
CLAY(SC/CL), stiff/dense, slightly
moist (Colluvium)

REDDISH PINK SILTY CLAY(CH),
stiff; moist, sheared texture, expansive.
(Residual)

RED TO BROWN CHERT, closely
spaced fractures, strong moderately
weathered.

Herzog Assaciates
Geoscientists

Job no: 138802001 | LOG OF TEST PIT 12A & 13A

Appre

-

Ry

Drun: JN
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DEPTH(Feet)
0-1

TEST PIT NO.
14A

35-55

15A

DES ON

BROWN SILTY SAND(SM), medium
dense, dry with roots (Topsoil),

MOTTLED GREY BROWN SANDY
CLAY(CL), stiff, slightly moist.
(Residual)

YELLOW BROWN SANDSTONE,
closely spaced fractures, weak to
moderately strong, semi-sheared, highly
weathered.

BROWN SILTY SANDY SAND(SM),
medium dense, dry, with roots, (Topsoil)

DARK BROWN CLAYEY
GRAVEL(GC), dense, dry (Residual)

YELLOW BROWN SANDSTONE,
closely spaced fractures, weak to
moderately strong, highly weathered.

Herzog Associates
Gecscientists

Job Ho: 1386.02.00.1

Appr:
e P oruns SN

PLATE

LOG OF TEST PIT 14A & 15A
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{ TEST PIT NO. DEPTH

16A 0-15

1L.5-7

7-10

17A 0-2

43-55

55-7

cet)

DESCRIPTION

BROWN SILTY SAND(SM), medium
dense, dry, with roots. (Topsoil)

RED BROWN CLAYEY
GRAVEL(GC), dense, slightly moist,
gravels consist of sandstone (Colluvium)

RED BROWN SEMI SHEARED
SANDSTONE AND SHALE, extremely
closely fractures, weak highly weathered.

BROWN SILTY SAND(SM), medium
dense, dry, slightly porous w/roots
(Topsoil),

BROWN CLAYEY SAND(SC), dense
slightly moist with abundant shale
fragment (Colluvium)

BROWN CLAYEY GRAVEL(CG),
dense, slightly moist, gravels consist of
shale. (Residual)

REDDISH BROWN SHALE, extremely

“closed spaced fracture, friable to weak,

highly weathered.

Herzog Associates
Geoscientists

Job Mo: 1385.02,00.1

Appr:
Drun: JN

LOG OF TEST PIT 16A & 17A PLATE
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MAJOR DIVISIONS

TYPICAL NAMES

CLEAN GRAVELS  |GW mfm{ WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES
. -
GRAVELS WITE LITTLE OR o
MORE THAN ALy | O FINES GP "i‘ POORLY GRADED GRAVELS, GRAVEL-SAND MIXTURES
W P00
COARSE FRAGTION | SILTY GRAVELS, POCRLY GRADED GRAVEL-SAND-SILT
1S LARGER THAN GRAVELS WITH GM WIXTURES
- NO. 4 SIEVE OVER 12% FINES
CLAYEY GRAVELS, POORLY GRADED GRAVEL-SAND+CLAY
HIXTURES
CLEAN SANDS WELL GRADED SAWDS, GRAVELLY SANDS
SANDS WITH LITTLE
MORE THAN HALF | O O FINES POORLY GRADED SANDS, GRAVELLY SANDS
COARSE FRACTION - S
;fsmggfg THAN | o onc o SM |i[:[{ s1L1v shuos, PoCRLY GRADED SAND-SILT MiXTURES
0.4 OVER 12% FINES 77
sC // CLAYEY SANDS, POORLY GRADED SAND-CLAY HIXTURES
%
IMORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR,
ML SILTY OR CLAYEY FINE SANDS, OR CLAYEY SILTS WiTH
TS AND CLA SLICHT PLASTICITY
o i tese TN CL [])] e s G R e
r 1] sl
LIQUID LIMIT LESS THAN 50 % SRAVELLY €
Ty H{T
oL lil1[1] oraanic cLavs AW oRGANIC SILTY ‘CLAYS oF . Low
.11 pLasticary
MH JHORGANIC SILTS, MICACEOUS OR DIATOMACIQUS FINE
SANDY OR SILTY $OiLS, ELASTIC SILTS
SILTS AND CLAYS CH // INORGAWIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
LIQUID LIMIT GREATER THAN §0 7 '

ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,
CRGANIC SILTS

HIGHLY ORGANIC SOILS Pt PEAT AMD OTHER HIGHLY ORGAKIC SOILS
IFIE IL EICATI YSTEM
Shear Strength, paf
Confining Pressurse, psf
Consol Consolidation Tx 820 (2400) Unconsolidated Undrained Triaxial
LL Liquid Limit (in %) TxCU 240 (2100} Consolidated Undrained Triaxiai
PL Plastic Limit (in %) pbs 3740 (1200) Congolidated Drained Direct Shear
Pl Plasticity Index FVs 320 Fleld Vane Shear '
Gs Specific Gravity ucC £200 " Unconfined Compression
SA Sieve Anaiysis LVYS 500 Laboratery Vane Shear
B Undisturbad Sample 88 Shrink Swell
= Bulk or Disturbed Sample EXP Expansion
Standard Penastration Test P Permeability
O Sampla Attempt with No Recovery

KEY TO TEST DATA

Rerzog Associates
Geoscientists

Appr:

prwn: JN
pate: Oct. 889

Job Ho!1386.2.0.1
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ROCR_SYMBOLS

sHAUE OR CLAYSTONE W54 CHERT ({(} serpeNTINITE

SILTSTONE EB PYROCLASTIC . METAMORPHIC ROCKS
SANDSTONE .1 voLcanic . ;] ALTERED ROCKS
*06] CONGLOMERATE -2} PLUTONIC \N] SHEARED ROCK

LAYERING JOINT, FRACTURE, OR SHEAR SPACING
MASSIVE Graater than 6 fest VERY WIDELY SPACED Greater than 6 feet
THICKLY BEDDED 2 10 8 faet WIDELY SPACED 210 6 faet -
MEDIUM BEDDED 8 to 24 Inches MODERATELY SPACED 8 to 24 Inches
THINLY BEDDED 2-1/2 10 8 inches CLOSELY SPACED 2-1/2 to 8 Inches
VERY THINLY BEDDED  3/4 to 2°1/2 Inches VERY CLOSELY SPACED 3/4 10 2-1/2 Inchas
CLOSELY LAMINATED 1/4 to 3/4 inches EXTREMELY CLOSELY SPACED Lass than 3/4 Incn

/
VERY CLOSELY LAMINATED Lsws than i/4 inch

HARDNESS
Sott -~ pilable; cnn‘bn duq by hand -

rm - can be gouged deeply or carved with a pockat knife

Moderately Hard - can ba readily soratched by a knife bladey scratch ieaves heavy trace
of dust and (3 raadily visabls offer the powder has been blown cway

Hard = can bs scratched with ditflculty; scratch produces little powder and Is often

taintly visible
Vary Hard - cannot be scratched with pockat knifs, isaves a metailic streak
STRENGTH
Plastic - capabie of belng moided by hand .

Frlabie < srumbies by rubbing with fingars
Wegk - an unfractursd specimen of guch material will crumbis undar iight hammer blows

Modarately Strong - specimen will withstand ¢ few heavy hammar biows befors breaking

Strong - specimen will withstand a few heavy ringing hammer blows ond usuaily ylelds
large fragments

Very Strong = rock will resist heavy ringing hammer blows and wiil yield with difficulty
only dust and smail flying frogmants

DEGREE OF WEATHERING

Highly Weathared - abundant fraotures coated with oxides, carbonates, suiphates, mud,
etc,, thorough discoloratfon, rock diqlnt!qrution, minsrci decomposition

Moderately Weathersd - some fracture coating, moderats or locallzed discoloration,
ilttle to no effect on cementation, slight mineral decomposition

Slightly Weathered = a few stalned f{roctures, slight discoloration, iittls or no
sffect on camentation, no mineral decomposition

Frash - unaffected by weathering agents, no appreciable change with depth

ENGINEERING GEOLOGY PLATE
ROCK TERMS
orsnt 4N TOIGO PROPERTY SUBDIVISION 12

pate: Oct. BY Marin County, California

ferzog Associates Job Ko:1386.2.0.1
Gecacientists Appr:




APPENDIX

October 7, 1982

1385.1

Roth Properties
833 Market St.
San Francisce, Ca.

Attention: Dwight Johnson
Vice President

Dear Mr. Johnson:

Preliminary Investigation
Geotechnical Feasibility
Site Development

Roth Properties

Ross, California

INTRODUCTION

This report presents the results of our geotechnical
investigation of a proposed residential subdivision within
the Roth Properties, in Ross, California. The purpose of our
investigation was to assess the feasibility and stability of
five proposed building sites and an access road alignment, as
shown on a schematic layout dated September, 1982 by CHNMB.

The purpose of our investigation was to develop the following
geotechnical conclusicons and recommendations:
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1. A description of the surface and subsurface soil and
rock conditons.

2. An evaluation of potential geologic hazards and
mitigation measures.

3. Development feasibility.
4, Generalized recommendations for gradibg and

construction.

The investigation is intended to satisfy the requirements for
the Tentative Map stage of planning development, Specific
issues relating to Section 18.39.030, Ordinance 435 of the
Ross Municipal Code are also addressed.

WORK PERFORMED

The site was initially inspected by our Principal Engineer
and our Registered Geoleogist, in conjunction with the Project
Planners and Property Manager. Based upon that inspection, a
subsurface field exploration program was established. Prior
to the field exploration, selected geotechnical references
pertinent te the area were reviewed (Smith et. al., 1976;
Blake et. al., 1974; Wentworth and Frizzell, 1975).

Subsurface conditions were explored to the extent of 21
backhoe-dug test pits. The pits were located and logged in
the field by our Registered Geologist. The five proposed
building sites and portions of the road alignment and access
driveways were exXplored. Representative bulk scil and rock
samples were collected. Logs of the test pits are presented
in the Appendix. Descriptions are primarily based on an in
situ examination of the materials. The locations of the test
plts as well as bedrock types and depths “to competent rock
are shown on a topographic base map of the area (Plate l).
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SITE CONDITIONS

The Roth Property lies on the eastern side of Bald Hill, and
consists of several southeast trending ridges and three major
drainage swales. The northern and eastern property
boundaries border privately owned land. The western and
southern boundaries border Marin Municipal Water District

land.

The central drainage swale is spring-fed, and was flowing at
the time of investigation. Slopes are variable, with nearly
level benched areas along ridge crests, and, with steep-sided
ravine flanks along portions of the drainage swales. The
area is densely covered with hardwood trees and scattered
brush. The site reportedly was logged in the early 1900's,
and logging skid-trails are still evident. The ground
surface is covered with abundant organic debris, and areas of
bare soil are rare. The site appears well drained, and there
was no evidence of excessive surface erosicon. The major
drainage c¢hannels typically are steep-sided and incised.
Bedrock is occasionally expecsed along portiens of the channel
bottoms. Generally, rock exposures are rare, exXcept
throughout the higher western elevations. Most of the area
is mantled with soil.

Franciscan bedrock within the area has been mapped as sand-
stone and shale in contact with greenstone (Smith, et al.,,
1976), and as melange (Blake et. al. 1974); a hetergeneous
mixture of blocks of sandstone, greenstone, chert and
serpentinite in a matrix of sheared shale. The entire area
has also been depicted as being within a complex massive
landslide deposit (Smith, et. al., 1976; Wentworth and
Frizzell, 1975).

Data from our subsurface exploration indicates that bedrock
conditions (litholegy and depth to rock) vary markedly
throughout the site. The areas of proposed development are
underlain predominantly by sandstone and shale,. Melange
zones of sheared shale and areas of massive greenstone were
encountered intermittently. The sandstone and shale
typically are moderately strong, closely to intensely
fractured, deeply weathered and non-expansive. Melange
matrix material normally was weak {(for rock), sheared, and
deeply weathered. Highly altered areas are clayey and
expansive. Resistant inclusions of graywacke and greenstone
within the sheared shales are strong.
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The depth to competent bedrock varied from 1 to over 13 feet
below existing ground surface. -Topographically benched areas
and breaks in slope often appeared to correlate with changes
in bedrock compositon.

The soils throughout the site are also highly wvariable in
extent and composition. Organic rich topsoil horizons varied
from 1 to 2-1/2 feet thick, and generally consisted of dry,
and lcose, compressible sands and silts, with varying amounts
of gravel-sized rock fragments. Areas of extensive surface
soil cracking, 1indicative of ‘expansive soil, WwWere not

evident.

Deep colluvial soils of stiff sandy silts, sandy clays, and
clavey sands, were common in many areas. Generally, these
soils appeared well consolidated, only slightly compressible,

and non-expansive.

Areas of extensive landslide debris were predominantly found
along the drainage channels. These soils varied from dry and
stiff clayey-gravels, to wet and soft expansive sandy clays.

Groundwater was not encountered in any of the test pits.
However, shallow subsurface groundwater within the scils
overlying bedrock may be expected during wetter months.

Landslide deposits appeared to be relatively "old" meta
stable features. There was one area of recent activity within
the older deposits, This area is below the existing cabin,
approximately 65 feet downslope from the proposed road
alignment. A fresh scarp, frem 1/2 to 2 feet high, and
extensive ground disturbance was apparent. The ftailure
appears to be a shallow-seated slump and portions of the toe
have encroached upon the creek. There did not appear to be
any significant slope failures within areas of proposed
development or in areas upslope from the property, that could
be attributed to the intense winter storms of 1981-1982.
Minor slumping and erosion was evident along some portions of
the steep-sided ravine banks. However, these failures are not
within propsed building areas, and should pose ne constraint
to development.

Slide debris within the central drainage ravine appears to
have been derived from an area 1500 feet upslope, and outside
of the property. Slide debris along the southern ravine
appears to have been derived from an area of massive
greenstone near the western property boundary.
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There were no landforms within the area that would indicate
the presence of active faults. Offsets within subsurface
bedrock and soil layers were not evident within any of the
test pits. The site is not within any current Alquist-Priolo
Special Studies Zone. Presumed fault contacts between the
sandstone and greenstone, and within melanage zZones, resulted
from structural deformation during pre-Quaternary time,

The site is within the California Coast Range Province, which
is known to be a region of high seismicity. The nearest
known active fault traces (Jennings, 1975), are 7~1/2 miles
to the west (San Andreas Fault) and 12 miles to the east
(Hayward Fault). Maximum predicted earthquake magnitudes
(Richter Scale) for the San Andreas and Hayward Faults are

8.3 and 7.0 respectively,

CONCLUSIONS

Based upon the results of our investigation, we judge that
the proposed schematic layout is feasible from a geotechnical
standpoint. A well designed and engineered development would
enhance the stability of the site, and 1locally improve
surface and subsurface drainage.

The soils which blanket most of the slopes are relatively
weak and compressible; experience slow downhill creep (on the
order of a small fraction of an inch per vyear) as is typical
of hillsides in Marin County; and are unsuitable for support
of structures or fills. It will be necessary to construct
£ills on level keyways and benches founded in firm material
beneath the soil., Where water is concentrated in swales, it
will be necessary to drain the colluvium with subdrains. In
some roadway areas, it will probably be necessary to
reconstruct about the outer 8 feet of cut banks as drained
compacted earth buttresses to support the upslope colluvium,

Constructing roads on the steep hillsides will require .
retaining structures, and may require side hill bridges. It
will be necessary to support the foundations in firm rock
below the colluvium, 1In sloping areas, it will be necessary
to design foundations to resist lateral forces caused by
downhill creep of the scils above the rock. It will be
necessary to found retaining structures on firm rock, and to
provide lateral confinement between the retaining structure
foundations and the face of downhill slopes. Retaining
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structure foundations on the downhill side of rocads will be
much deeper than those on the uphill sides of roads.
Therefore, it will be more economical to install retaining

walls on the upslope sides of roads.

There are no known active faults within the site, and the
potential for surface rupture is considered low. The maximum
peak bedrock acceleration and repeatable ground acceleration
anticipated are 0.6g and 0.4qg respectively (Hays, 1980;
Ploessal and Slosson, 1974). Assuming a causative earthquake
of 8.3 magnitude on the San Andreas Fault, we believe a site
period of 0.3 seconds is applicable to the site. These
values are within the typical range £for Marin County

hillsides.

The areas of landslide deposits do not appear to be as ex-
tensive as previously mapped. The ridges consist of
competent bedrock at a relatively shallow depth. Benched
topocraphic features appear related to compositional changes
or structural contacts between bedrock units, rather than to

large scale landsliding.

Massive debris flow deposits are present within the ravines.
Where explored, the depths to competent rock was as much as
14 feet below ground surface. Deep colluvial scil deposits,
8 to 11 feet thick, were also found in some swales. Although
these deposits are inherently weak and potentially unstable,
we Jjudge that hazards may be mitigated with proper grading
and/or structural design. Construction activities are not
expected to cause deepseated reactivation of the large debris
flow deposits. The type of failures that might be expected
would consist of shallow-seated slumps and flows within the
upper few feet of surfical soil, and can be mitigated.

The five proposed building sites are 1located within
relatively stable areas. The depth to competent bedrock for
three of the sites is shallow (less than 5 feet). The
remaining two sites contain deep, but well consolidated, very
" stiff, colluvial seoil. We judge that the soil and/or rock
within all site locales will provide adequate support for
typical residential structures. In areas of deep soil,
drilled pier foundations should be used. In areas of shallow
bedrock, conventional spread footings may be appropriate.
Large resistant melange inclusions may pose difficulty for
drilling or excavation.

Seyeral areas indicative of springs were observed at the
site, and other springs may be encountered during
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construction. Seepage can reduce slope stability, and can
adversely affect pavement and foundation performmance. In
the improvement areas, -it will be necessary to intercept
seepage with subsurface drainage facilties,

Because there are areas of steep terrain underlain by deep,
inherently weak soil, the threat of debris slide activity
must be regarded as a potential hazard. However, the propsed
building envelopes are not within the path of any apparent
landslide deposits, and there are no indications that the
existing slides are enlarging or encroaching upon the sites.
Most sites are situated on relatively level ridge areas, away
from steep slopes. The threat of upslope debris slides im-
pacting these areas is considered low. The central-most lot
site is near a drainage swale with 2 moderately steep upslope
area. The slope configuration s such that the western
portion of this lot site may need catchment or diversion
walls to protect against potential upslope failures.

The proposed road alignment will cross areas of old slide
debris. Portions of the road will cross areas where there is
a potential impact from upslope or downslope failures,
Special design and mitigation measures within these areas are
advisable, and are feasible from a geotechnical standpoint.
Possible mitigation measures include replacing the slide
debris beneath and immediately upslope of the roads as a
compacted buttress; supporting the road and the area
immediately upslope with crib walls; or constructing the road
on a side hill bridge design to resist a creep force and to
allow passage of slide debris,

Retaining walls and/or side hill bridges may be supported on
drilled, cast-in-place, reinforced concrete piers, In
landslide areas, the landslides should be stabilized as
buttresses prior to installing piers, or the piers designed
to resist slide forces. In other areas, the piers can be
installed through the natural soils, and designed to resist
downhill creep of the soil ahove the rock.

Roadways outside of slide areas, or on reconstructed
landslides should tolerate anticipated minor creep with no
more cracking than is typical for Marin County roadways. It
will be necessary to construct utilities with flexible pipe,
or to provide with frequent joints to accommodate minor creep

movement. :

Compacted £1ll generally settles about one percent of 1its
thickness, Roadway grades and utilities should be designed
to accemmodate this settlement.

= ey ad
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Existing site conditions indicate the area is well drained.
Problems associated with excessive surface erosion or ponding
are not evident. Construction and grading will expose areas
of deep, weak so0il and slide debris, which may be sensitive
to erosion and/or slope failure. Erosion protection measures
during and after construction should be utilized to reduce
the risk of induced instability.

RECOMMENDATIONS

Site Grading

Areas to be developed should be cleared of vedgetation and of
~the upper few inches of soil containing organic matter. The
~strippings should be removed or sStockpiled for reuse as
topsoil, Excavation should then be performed as necessary.
We ancticipate that with the exception of organic matter and
of rocks or lumps larger than six inches in diameter, the
excavated material will be suitable for reuse as compacted
£ill. O©Organic matter should be disposed of off of the site.
Larger material should be disposed of outside of improvement
areas. Areas to receive fill should be prepared by cutting
level keyways extending into rock. The outkboard edge of the
keyway excavation should intercept a 1l:1 line projected down
from the toe of the planned £ill.

Subsurface drainage facilities sheculd be installed at the
rear of keyways as recommended by the Soil Engineer. The
depth and extent of keyways and subdrains should be
determined and approved by the Soil Engineer in the field

during construction,

Where slope stabilization measures are needed, excavation of
the landslides during site grading operations, ot
reconstructing the landslides as compacted earth buttresses
with subsurface drainage facilities, offer the greatest
reduction of risk,. Excavating the landslides consists of
removing all the landslide debris, and exposing a relatively
flat slope in firm material beneath the slide plane.
Buttressing consists of excavating the slide debris; cutting
wide level Keyways into firm underlying rock; installing
subsurface drainage facilities; and backfilling the
excavation with compacted £il1l, ‘
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Cut and £ill banks generally should be no steeper than two
horizontal to one vertical (2:1). Where sloughing is
acceptable, cutbanks in rock may be 1-1/2:1. cuts in weak,
expansive melange soils or slide debris should be protected,
retained or rebuilt. Where the finished slope must be
steeper, or will not "catch", it will bhe necessary to use
crib walls, bin walls, reinforced earth, or other retaining
structures. These retaining structurues must be founded on
firm rock beneath the zone of weakness or else on compacted
£ill founded on firm rock beneath the weak soils.

As an alternative to repairing an entire landslide area, only
the portion of the landslide affecting the planned
improvements could be repaired. Improvements can be pro-
tected from downslope landslides by extending a buttress down
at 2:1 to f£irm rock beneath the slide plane, or by supporting
the downhill edge of the buttress with a retaining structure
founded on firm rock beneath the slide plane. The unrepaired
portion(s) of the slide downslope of the buttress may
continue te move, but should not adversely affect the

buttress.,

Improvements can be protected from upslope slides by
retaining the slides with a retaining structure, or with a
partial earth buttress underlain by subsurface drainage
systems. If the upslope is steep enough to allow debris
flows to overtop the retaining structure or buttress, it will
be necessary to enhance the stability of the upslope area
with subsurface drains, and/or to provide catchment areas for
possible slough debris and mudflows.

Crib Walls

Crib walls may be used to either suppert fills, cuts or

landslides. Crib walls should be of reinforced concrete
construction and should conform to the California Department
of  Transportation Specifications. Crib walls should be

battered at least one foot for every six feet of height.
Crib walls should be founded on firm rock or on

engineerred £1ill founded on firm reck. fThe wall toe should
be founded at least 18 inches inte rock for walls less than
10 feet high; at least 30 inches deep for walls 10 to 15
inches high; and at least 3 feet deep for walls over 15 feet
high. The toe of the walls should also be dJeepened as
necessary .to provide at 1least 7 feet of horizontal
confinement between the toe of the walls and the face of the
‘nearest slope. Subsurface drainage should be provided from
the rear of wall foundation excavations,

= 5o
WA e
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Reinforced Earth Walls

Reinforced Earth (patented by the Reinforced Earth Company)
consists of thin facing panels connected to strips extending
into the backfill. The strips are generally galvanized steel
about 1/8 inch thick and 2 to 3 inches wide. The strips are
located a few feet apart horizontally and vertically, and
extend back a distance equivalent to about 80 percent of the
wall height. Areas to receive reinforced earth are prepared
by excavating a level bench into firm material, as previously
described for Concrete Crib Walls, Strips are extended
across the bottom of the excavation. A row of facing panels
a few feet high is then placed along the outbocard edge of the
planned fill, and attached to the strips. The panels are
then backfilled with granular material. Strips are then
attached to the tops of these panels, and extended back
across the granular £ill, A second row of panels is placed,
and compacted granular backfill placed over the top of the
strips. Another row of strips is placed, panels installed,
and additional backfilled placed. The resulting walls are
generally more economical than crib walls or reinforced
concrete retaining walls for heights greater than about 15
feet, The major disadvantage is that the walls require clean
granular backfill in order to bond adequately to the
reinforcing strips.

Properly constructed reinforced earth walls can support
roadways and can retain landslides. As with retaining walls
and crib walls, reinforced earth walls should be fully

backdrained.

Utilities

Utilities in slide areas should be constructed in compacted
earth buttresses founded on firm material beneath the slide
plane, or else should extend into firm rock beneath the slide
plane, Utilities founded in colluvium on slopes will
experience differencial lateral movement as the soils above
the rock slowly creep downslepe (on the order of a small
fraction of an inch per vyear). Frequent joints should be
provided to accommodate the anticipated creep movement.

Seepadge will accumulate in utility trench backfill. Gravity
flow outlet pipes should be provided from the bedding
material at each low podint, and at least every 500 feet to
prevent buildup of hydrostatic pressure in utility trenches.

s Ry W
HERZOG
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Where utility benches are steep enough to erode, check dams
should be provided. Where utility trenches are steep enough
to erode, check dams and/or rip rap should be provided.

Pavement

The pavement design should be based upon traffic indices
provided by the City of Ross Engineer, and upon R Value tests
on representative soils exposed at subgrade level after rough
grading operations, All utilities should be installed and

property backfilled prior to subgrade preparation,

Some of the opn-site soil is expansive, and will swell when
wet and shrink when dry. The shrinking and swelling will
cause pavements to experience edge cracking. Edge cracks
must be sealed as they occur. Concrete paving should be
reinforced to reduce cracking, and provided with frequent

joints to control cracking.

Building Foundations

We anticipate that the portion of buildings constructed on
level areas excavated inteo firm soil or rock can be supported
on continuocus and interconnected spread footings. Drilled
piers extending inte rock will be necessary on and near
slopes, and may be used everywhere. It will be necessary to
design piers to resist lateral forces caused by downhill
creep of soils above the rock.

Soil Engineering Drainage

Surface runoff should be diverted away from cut and £ill
banks. Subsurface drainage facilities should be installed
beneath fills; behind retaining walls; where springs are
observed; and in other areas as determined by the Soil
Engineer during site grading operations.

Surface water should be diverted away from slopes and slide
areas by means of concdrete lined interceptor ditches.
surface and subsurface drainage facilities should be
maintained entirely separate. Drains should outlet into
erosion resistant areas, and should not concentrate water

above neighboring property.
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Portions of landslides above buttresses, and other unrepaired
landslides where reactivation would be detrimental, should be
enhanced with surface and subsurface drainage improvements.
The subsurface drainage improvements should consist of a
subdrain extending down the central axis of the landslide,
with laterals extending to each side at about 50 foot

intervals. Roadways that cross areas of deep, weak so0il, or
excessively wet areas, may need subdrains along the inboard

(uphill)y side. Subdrains should extend below the soil/rock
contact, and should be sloped to drain by gravity.

Supplemental Services

This is a preliminary investigation for evaluating project
feasibility. Additional investigations will be necessary to
develop geotechnical design criteria for actual design and

construction.

We should review the master plan for conformance with the
intent of this investigation. ‘

Limitations

We have petformed this preliminary investigation in
accordance with current standards of engineering practice.
We offer no other guarantees or warranties either exposed or

implied.

We trust this provides the information you require at this
time. If you have questions, please call.

Yours very truly,

DONALD HERZ & ASSOCIATES, INC.

Donn A. Rlstau,

Senior Staff Geologist
‘Registered Geologist - 3634
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Donald Herzog,
Principal Engine
Civil Engineer - 18093
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Test Pit

Depth

15 -

84 -

78

"15 -

APPENDIX A

{inches)

15

84

86

11
78

RO

15

126

Description

RED BROWN SILTY SAND, dry, loose;
TOPSOIL

MOTTLED YELLOW-WRHITE~-BROWN SILTY SAND
with abundant fragments of deeply
weathered greenstone, dry, very
stiff; COLLUVIUM

GREENSTONE, deeply weathered, gray
clay seams, weak, dry; DEEPLY
WEATHERED ROCK .

L

BROWN SANDY SILT, dry, loose; TOPSOIL

MOTTLED ORANGE-BROWN SANDY SILT, with
occasional rock fragments, dry, very
stiff; COLLUVIUM

GREENSTONE, hard, very strong, deeply
weathered with clay seams in places;
ROCK

BROWN SILT with cobbles of greenstone
and sandstone, dry, loose; TOPSOIL

MOTTLED YELLOW-WHITE-BROWN SANDY SILT
with fragments of sandstone, shale
and greenstone, dry to moist, very
stiff; COLLUVIUM




Test Pit

4.

0

32

48

60

19

57

15

21

Depth ({inches)

-9

- 73

- 32

Description

BROWN SANDY SILT with rock fragments,
dry, loose; TOPSOIL

MOTTLED YELLOW-RED-BROWN

SANDY SILT with abundant rock
fragments of greenstone and
sandstone, dry, very stiff; COLLUVIUM

BROWN SANDY SILT with occasional
shale fragments, dry, loose; TOPSOIL

MOTTLED YELLOW-BROWN CLAYEY SAND,
moist, stiff; COLLUVIUM

DARK GRAY-BROWN SANDY CLAY with
abundant shale framents, moist, very
stiff; RESIDUAL SOIL

GRAY-BROWN SHALE, intensely
fractured, moderately strong, deeply
weathered; ROCK

BROWN SILTY SAND, occasional rock
fragments, dry, loose; TOPSOIL

BROWN-ORANGE SANDY SILT with rock
fragments, dry, very stiff; COLLUVIUM

LIGHT BROWN SANDSTONE, closely
fractured, deeply weathered,
moderately strong; ROCK

BROWN SILTY SAND, occasional rock
fragments, dry, locse; TOPSOIL

MOTTLED GRAY-BROWN-YELLOW SANDY CLAY,
moist, very stiff; COLLUVIUM

MOTTLED BROWN—-ORANGE CLAYEY
SAND with abundant greenstone
fragments, moist, very stiff;
RESIDUAL SOIL



Test Pit Depth (inches} Description

70 - 90 GREENSTONE, intensely fractured,
strong, red-brown clay seams; DEEPLY
WEATHERED ROCK

8. ‘ 0 - 31 BROWN SANDY SILT, occasional rock

fragments, dry, loose; TOPSCIL

31 - 50 MOTTLED GRAY-BROWN-YELLOW GRAVELLY
CLAY, moist, very stiff; FILL (2}

60 - 78 RED-BROWN CLAYEY GRAVEL, moist, very
stiff; SLIDE DEBRIS

78 - 85 DARK GRAY SANDY CLAY with occasional
rock fragments, moist, stiff; SLIDE
DEBRIS

85 - 94 INTENSLY FRACTURED BLOCKS OF

SILICEQUS META-GRAYWACKE, META-

VOLCANICS,voids, gray clay in
fractures, wet, soft; SLIDE DEBRIS

94 - 132 GRAY SANDY CLAY with abundant rock
fragments, wet, stiff; SLIDE DEBRIS

132 - 144 RED CLAY with rounded greenstone
fragments, wet, stiff; SLIDE DEBRIS

144 - 156 MOTTLED GREEN-YELLOW-RED-BROWN-GRAY
CLAY/SANDY CLAY, wet, soft to
moderately stiff; SLIDE DEBRIS

156 158 DARK GRAY SANDY CLAY with
rock fragments, appears to be deeply
weathered melange material; DEEPLY
WEATHERED ROCK



Test Pit Depth
9- 0"'
20 -

144 -

10, o -
R 14 -

28 -

11. o -
17 -

26 -

48 -

Lz, 0 -
17 -

‘(1nches)

20
144

147

14

28

52

17

26
48

83

17

38

Description

BROWN SANDY SILT, abundant rock
fragments, dry, loose; TOPSOIL

BROWN SILTY SAND, dry, stiff to very
stiff; COLLUVIUM

GREENSTONE FRAGMENTS, minor clay
seams, deeply weathered, friable;
WEATHERED ROCK

BROWN SILTY SAND, minor rock
fragments, dry, loose; TOPSOIL

MOTTLED YELLOW-BROWN SANDSTONE AND
SHALE, friable, drv; DEEPLY WEATHERED
ROCK

MOTTLED YELLOW-BROWN SANDSTONE, GRAY
SHALE intensely fractured, weak, dry,
deeply weathered; ROCK

BROWN SILTY SAND dry, loose; TOPSOIL

MOTTLED RED-BROWN SILTY SAND, dry to
moist, stiff; COLLUVIUM

MOTTLED YELLOW-BROWN SHALE, friable;
DEEPLY WEATHERED ROCK

YELLOW-BROWN SHALE, and SANDSTONE,
friable, intensely fractured, moist;
ROCK

LIGHT GRAY-BROWN SAND, dry, loose;
TOPSOIL

YELLOW~-BROWN SANDSTONE with sand,
dry; DEEPLY WEATHERED ROCK



Test Pilt Depth (inches) Description

38 - 74 YELLOW BROWN SANDSTONE, weak, closely
fractured, dry; ROCK

13. 0 - 29 BROWN SANDY SILT, dry, loose; TOPSOIL
29 - 38 YELLOW-BROWN SANDY SILT, dry, stiff;
COLLUVIUM
38 - 65 DARK GRAY SANDY CLAY with graywacke

rock fragments, moist, very stiff;
RESIDUAL MELANGE SOIL

65 - 78 DARK GRAY SHEARED SHALE AND
GRAYWACKE, friable, moist, deeply
weathered; MELANGE ROCK

14. g - 186 BROWN SANDY SILT, occasional rock
' fragments, dry loose; TOPSOIL
le - 27 YELLOW-BROWN SANDY CLAY with
sandstone fragments, moist, stiff;
COLLUVIUM
27 - 49 GRAY-BROWN SANDY CLAY with graywacke

rock fragments, grades to gray sandy
clay, moist, very stiff; RESIDUAL
MELANGE SOIL

49 - 102 - GRAY SHEARED SHALE AND GRAYWACKE,
with inclusions of sheared yellow
brown sandstone, friable, moist;
MELANGE/SANDSTONE SHEAR ZONE, ROCK

15, 0 - 11 BROWN SANDY SILT, dry, loose; TOPSOIL

11 - 73 MOTTLED YELLOW-BROWN SANDY CLAY,
-abundant rock fragments, grades to
red-brown sandy clay, moist, very
stiff; SLIDE DEBRIS




Test Pit Depth
73 -

108 -

121 -

le. 0 -
21 -~

- 34 ~

42 -

17. 0 -

1l -

18. g -

10 -

{inches)

108

121

134

21
34

42

64

11

52

10

48

94

Description

GRAY BROWN TO RED-BROWN SANDY CLAY,
moist, very stiff; -SLIDE DEBRIS

MOTTLED YELLOW-RED SANDY CLAY with
abundant rock fragments, moist very
stiff; SLIDE DEBRIS

GRAY-BROWN SANDY CLAY, occasional
graywacke fragments, moist te dry,
very stiff; DEEPLY WEATHERED SHEARED
SHALE/RESIDUAL SOIL

BROWN SILTY SAND, dry, loose; TOPSOIL

RED~-BROWN SANDY CLAY, minor rock
fragments, dry, very stiff; COLLUVIUM

RED-BROWN SANDSTONE with sand; DEEPLY
WEATHERED ROCK

YELLOW-BROWN SANDSTONE, intensely

fractured, moderately strong, dry,
deeply weathered; ROCK

BROWN SILTY SAND, dry, loose; TOPSOIL

BROWN SANDSTONE AND GRAY~BROWN SHALE,
slightly sheared, intensely
fractured, weak to moderately strong,
dry, deeply weathered; ROCK

‘BROWN SANDY SILT, occasional rock

fragments, dry, loose; TOPSOIL

BROWN SANDY SILT, dry, moderately
stiff; COLLUVIUM

MOTTLED BROWN SANDY CLAY, abundant

greenstone and sandstone fragments,
dry, stiff; SLIDE DEBRIS




Test Pit

19.

Depth
94 -

95 -

17 -

28 -

55 -

68 -

111 -

120 -

(inches)

95

106

17

28

44

55

64

68

111

120

129

Description

GRAY SILTY CLAY, moist, very stiff;
DEEPLY WEATHERED SILTSTONE

YELLOW BROWN SANDSTONE, moderately
fractured, strong, moderately
weathered; ROCK

BROWN SANDY SILT, dry, loose; TOPSOIL

MOTTLED YELLOW-BROWN SANDY CLAY,
abundant greenstone gragments, drv,
very stiff; COLLUVIUM

RED-BROWN GRAVELLY CLAY, moist,
stiff; SLIDE DEBRIS (?)

YELLOW-BROWN SANDY CLAY, with
occcasional rock fragments, moist,
stiff; COLLUVIUM

DARK GRAY SANDY CLAY/SILTY CLAY, rock
fragments, yellow sandy layer with
sandstene at 60 inches, moist, very
stiff; COLLUVIUM

RED-BROWN GRAVELLY CLAY/CLAYEY

GRAVEL, moist, very stiff; COLLUVIUM

ORANGE~YELLOW-BROWN SANDY CLAY,
occasional rock fragments, moist to
dry, very stiff; COLLUVIUM

MOTTLED RED-BROWN GRAVELLY SAND,
minor clayey areas, abundant rock
fragments, loose pockets of material,
dry; OLD TOPSCIL (?)

GRAY SILT, vwvery stiff, dry, may be
deeply weathered siltstone; ROCK



Test Pit Depth (inches)

129

20, 0

27

56

87

118

21, 0

12

57

94

148

27

56

g7

132

12

57

94

97

Description

YELLOW BROWN SANDSTONE AND GRAY

SHALE, closely fractured, moderately
strong, deeply weathered; ROCK

BROWN SILTY SAND, dry, loose; TOPSQOIL

RED-BROWN CLAYEY SAND, with abundant
sandstone fragments, moist,
moderately stiff; COLLUVIUM

RED-BROWN SANDY SILT, occasional rock
fragments, moist, stiff to very
stiff; COLLUVIUM

GRAY SANDY CLAY, moist, very stiff;
COLLUVIUM

MOTTLED ORANGE-BROWN-GRAY SANDY CLAY,
occasional rock fragments, moist,
very stiff; COLLUVIUM

MOTTLED GRAY-YELLOW-BROWN CLAYEY
SAND, abundant sandstone and shale
fragments, very stiff; RESIDUAL
SOIL/DEEPLY WEATHERED ROCK

DARK BROWN SANDY SILT, moist, loose;
TOPSOIL

MOTTLED YELLOW-BROWN-GRAY-RED SANDY
CLAY, moderately stiff; moist, with
weathered sandstone and greenstone,
fragments; SLIDE DEBRIS

MOTTLED BLUE-GREEN-YELLOW-BROWN SANDY
CLAY, wet, soft; SLIDE DEBRIS

RED CLAY, with rounded gravel and
larger cobbles, wet, soft; SLIDE
DEBRIS




Test Pit

Depth (inches)

97 - 120
120 - 130
130 - 156

Description

DARK GRAY SANDY CLAY, abundant rock
fragments of meta-graywacke and
sandstone, wet, moderately stiff;
COLLUVIUM/RESIDUAL SOIL (?)

BROWN GRAVELLY CLAY/SANDY CLAY, with
large boulders of meta-graywacke,
wet, moderately stiff; RESIDUAL SOIL

DARK GRAY CLAY, abundant boulders and
cobbles of meta-graywacke, moist to
wet, stiff, deeply weathered sheared
shale melange; DEEPLY WEATHERED ROCK
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May 4, 1983

1228.,4

Dr. John Mudd
8 Springs Road
Kentfield, Ca. 94904

Dear Dr. Mudd:

Geotechnical Review
Subdivision Feasibility
Upper Road, Ross

This presents the results of our geotechnical review and
reconnaissance for a proposed subdivision of 6.6 acres in
Ross, California. The purpose of our work was to evaluate
the project feasibility from a geotechnical standpoint., Our
report is intended to satisfy the requirements of the
Application for Informal Subdivison of Three Lots or Less,
Section 10 202.5 of the Ross Municipal Code, specifically
Note 3; Hillside Lot Application, Section 10 110.02f of the
Rogss Municipal Code. The proposed subdivision is shown on a
topographic map of the area prepared in 1982 by J. Grippi and
Associates. As shown, Parcel 1 c¢ontainsg an existing
residence, and Parcels 2 (2.5 acres) and 3 (2.0 acres) are
proposed for residential construction, It 1is our
understanding that further development of Parcel 1 is not
planned.

WORK PERFORMED

A substantial amount of prior work has been performed
throughout the area. On June 9, 1981, we prepared a report
that discussed the general conditions of the area and site
suitability. Our Certified Engineering Geologist performed a
reconnaissance of the area. The subsurface conditions at 6
locales were explored with a portable power auger.
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On October 8, 1982 we prepared a report addressing the
geotechnical feasibility of two lots within the area. One of
these lots has subsequently been included in a proposed offer
of dedication to the Town of Ross for Open Space. The other
lot that was discusgsed corresponds to Parcel 2 o0f the
proposed land division,

Additional work in the area that has been used for this
review includes our subsurface investigation of a proposed
lot site on the Roth property; adijacent to and on the same
ridge spur as the southwest side of Parcel 3.

On April 29, 1983, our Certified Engineering Geologist
performed a brief reconnaissance of the sites to determine if
the stability characteristics of the slopes had changed
during the winter of 1982-1983,

SITE CONDITIONS

The parcels are situated on the eastern side of Bald Hill,

and upslope {west) of Upper Road in Ross. Two major south-
east trending ridge spurs are separated by a steep-sided
drainage gulley that extends through Parcel 3. Runoff in

this gulley is seasonally intermittant.

A minor drainage sgswale that shows minimal evidence of
concentrated flow is present within the north-central portion
of Parcels 1 and 2.

A paved driveway extends up the northern ridge spur to the
existing house. An unpaved access road extends up from the
house to a water tank near the northwest corner of the
Mitchell property. The driveway, building pad, and tank site
were all developed by cutting on the uphill sides and placing
fill on the downhill sides. The driveway cuts vary from
nearly vertical +to about one horizontal to one vertical
(1:1). Although these cuts are much steeper than generally
recommended +today, they are performing satisfactorily and
have only experienced very minor sloughing. The £ill bank on
the downhill side of the driveway slopes at about 1:1, which
is much steeper than the 2:1 generally recommended. However,
the driveway has only experienced very minor longitudinal
cracking along the cut-fill line, and the fill is apparently
performing satisfactorily.
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The area 1s densely covered with hardwood trees and brush.
The ground surface is covered with abundant organic debris,
and areas of bare soil are rare, except along road cuts. &All
sites appear well drained, and there was no evidence of
excessive surface erosion, or ponded water.

The geology and slope stability have been mapped previously
by state and federal agencies (Smith et.al.,, 1976; Blake et.
al., 1974; Wentworth and Frizzell, 1975). The area has
previously been mapped as being within a massive, complex
landslide deposit.

Bedrock exposures are common along the private driveway and
dirt road. Bedrock consists of several types of sandstone,
with minor amounts of interbedded siltstone and shale. Data
from our subsurface exploration indicates that bedrock
conditions (lithology and depth to rock) vary markedly
throughout the area. Generally, the rock is blanketed by
only a few inches of top soil and colluvium. Within the
drainage swales, the colluvial soil deposits are deeper.
Data from the subsurface investigation indicate topsoil
horizons from 1/2 to 3 feet thick and colluvial soils from
2~1/2 to over 6 feet thick.

The fill, topscil, and colluvium are porous sandy silts and
clays, and clayey sands, which become weak and compressible
when wet. The bedrock is relatively firm and incompressible.

No free water was encountered in the test borings. However,
ground water conditions vary with rainfall, and subsurface
seepage may occur, Areas of extensive soil cracking,

indicative of expansive soil, were not evident.

There did not appear to be any major slope failures within
the potential building sites, or in areas upslope from the
sites. Existing slide deposits appear to be meta-stable
features. There was no evidence of recent slope failure that
could be attributed to the intense winter storms of
1981-1982, or 1982-1983,

Small landslides were oObserved on the slope above the
turn-arcund area; 1in the southern swale near the western
property line:; in the cut bank of an unimproved road at about
elevation 270 (MSL); and in the northern swale. The
preliminary geologic map of the Upper Ross Valley (Smith et
al, 1976) indicates a large block landslide in the area. We
discussed this with Mr. Rice and Mr. Smith, and were informed
that the mapping was predominantly based on aerial photo
interpretation with perhaps minor field reconnaissance.
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During our work at the site we observed slope steepening due
to differential erosion of different rock types in the area
indicated as the landslide scarp. We also observed rubble in
the Upper Road cut bank below the house immediately north of
the driveway entrance. This rubble is from debris flows on
either side of the bedrock nose. We observed relatively
uniform strike and dip in numerous cut banks throughout the
site, indicating that the bedrock at the site is intact.

There were no land forms within the area that would-indicate

the presence of active £faults. Offsets within subsurface
bedrock and soil layvers were not evident within the test
pits. The site is not within any current Alquist-Priolo

Special Studies Zone.

The site is within the California Coast Range Province, which
is known to be a region of high seismicity. The nearest
known active fault traces (Jennings, 1975) are 7-1/2 miles to
the west (San Andreas Fault) and 12 miles to the east
(Hayward TFault). Maximum predicted earthquake magnitudes
{Richter Scale) for the San Andreas and Hayward Faults are
8.3 and 7.0, respectively.

CONCLUSTIONS

Based upon the results of our investigation, we Judge that
development of the proposed 1lots 1is feasbile from a
geotechnical standpoint. A well designed and engineered
development would enhance the stablility of the site, and
localily improve surface and subsurface drainage.

The soils which blanket most of the slopes are relatively
weak and compressible; experience slow downhill creep {(on the
order of a small fraction of an inch per year) as is typical
of hilisides in Marin County:; and are unsuitable for suppport
of structures or fills. It will be necessary to construct
fills on level keyways and benches founded in firm material
beneath the soil. Where water is concentrated in swales, it
will be necessary to drain the colluvium with subdrains. In
some roadway areas, 1t may be necegssary to reconstruct about
the outer 8 feet of cut banks as drained compacted earth
buttresses to support the upslope weak socil.

There are no known active faults within the site, and the
potential for surface rupture is considered low. The maximum
peak bedrock acceleration and repeatable ground acceleration
anticipated are 0.6g and 0.4g respectively (Hays, 1980;
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Ploegsel and Slosson, 1974). Assuming a causative earthquake
of 8.3 magnitude on the San Andreas Fault, we believe a site
period of 0.5 seconds is applicable to the site. . These

values are within the typical range for Marin Country
hillsides.

Deep colluvial soil deposits, up to 8 feet thick, are
expected within Parcel 3. Although these deposits are
inherently weak we Jjudge that potential hazards may Dbe
mitigated with proper grading and/or structural design.
Construction activities are not expected to cause deep-seated
earth failures, The type of failures that might be expected
would consist of shallow-seated slumps and flows within the
upper few feet of surficial soil, and these can be mitigated.

The areas of landslide deposits do not appear to be as
extensive as previously mapped. The ridges consist of
competent bedrock at a relatively shallow depth. Benched
topographic features appear related to compositional changes
or structural contacts between bedrock units, rather than to
large scale landsliding.

The potential building sites for Parcels 2 and 3 are located
within relatively stable areas. The depth to competent
bedrock for both sites appears to be from 3 to 8 feet below
existing ground. We Jjudge that the rock within both site
locales will provide adequate support for typical residential
structures. In areas of deep soil, drilled pier foundations
should be used. Iin areas of shallow bedrock, conventional

spread footings may be appropriate.

Because there are areas of steep terrain underlain by deep,
inherently weak soil, the threat of debris slide activity
must be regarded as a potential hazard. However, the
potential building sites are not within the path of any
apparent landslide deposits, and there are no indications
that existing slides are enlarging or encroaching upon the
sites. The sites are situated on ridge crests, and the
threat of upslope debris slides impacting these areas 1is
considered low.

Springs may be encountered during construction. Seepage can
reduce slope stability, and can adversely affect pavement and
foundation performance., In the improvement areas, it will be
necessary to intercept seepage with subsurface drainage
facilities.



Dr. John Mudd
Upper Road, Ross
Page 6 - May 4, 1983

Portions of the road will cross areas where there 1is a

potential for upslope or downslope failures. Special design
and mitigation measures within these areas are adviseable,
and are feasible from a geotechnical standpoint. Possible

mitigation measures include replacing the weak soil beneath
and immediately upslope of the roads as a compacted buttress;
supporting the road and the area immediately upslope with
crib walls; or constructing the road on a side hill bridge
designed to resist a creep force and to allow passage of
potential slide debris.

Constructing roads on steep hillsides will require retaining
structures, and may require side-hill bridges. Retaining
structure foundations should be supported in firm rock and
designed tc resist lateral forces caused by downhill creep of
the solils above the rock. Retaining structure foundations on
the downhill side of roads would be much deeper than those on
the uphill sides of roads, and therefore, it would be more
economical to design roads with retaining walls on the
upslope sides.

Retaining walls and/or side hill bridges may be supported on
drilled, cast-in-place, reinforced concrete piers. Piers can
be installed through the natural soils, and should be
designed to resist downhill creep of the soil above the rock.

Roadways should tolerate anticipated minor creep with no more
cracking than is typical for Marin County roadways. It will
be necessary to construct utilities with flexible pipe, or to
provide frequent joints to accommodate minor creep movement.

Compacted fill generally settles about one percent of its
thickness. Roadway grades and utilities should be designed
to accommodate this settlement.

Existing site conditions indicate the area is well drained.
Problems associated with excessive surface erosion or ponding
are not evident. Construction and grading will expose areas
of deep, weak soil and slide debris, which may be sensitive
to erosion and/or slope failure. Erosion protection measures
during and after construction should be utilized to reduce
the risk of induced instability. Excavation and construction
should be performed during the summer months.
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RECOMMENDATIONS

Grading and Buttressing

Areas to be developed should be cleared of vegetation and of

the upper few inches of soil containing organic mattexr. The
strippings should be removed or stockpiled for reuse as
topsoil. Excavation should then be performed as necessary.

We anticipate that with the exception of organic matter and
of rocks or lumps larger than six inches in diameter, the
excavated material will be suitable for reuse as compacted
fill. Organic matter should be disposed of off of the site.
Larger material should be disposed of outside of improvement
areas. Areas to receive fill should be prepared by cutting
level keyways extending into rock. The outboard edge of the
keyway excavation should intercept a 1:1 line proijected down
from the toe of the planned £fill.

Subsurface drainage facilities should be installed at the
rear of keyways as recommended by the Soil Engineer. The
depth and extent of keyways and subdrains should be
determined and approved by the Soil Engineer in +the field
during construction.

Where slope stabilization‘measures are needed, excavating the
landslides during site grading operations, or reconstructing
the landslides as compacted earth buttresses with subsurface
drainage facilities, offer the greatest reduction of risk.
Excavating the landslides consists of removing all the
landslide debris, and exposing a relatively flat slope in
firm material beneath the slide plane. Buttressing consists
of excavating the slide debris; cutting wide level keyways
into firm underlying rock; installing subsurface drainage
facilities; and backfilling the excavation with compacted
£fill.

Cut and fill banks generally should be no steeper than two
horizontal to one vertical (2:1). Where sloughing is
acceptable, cut banks in rock may be 1-1/2:1., Cuts in weak
solils or slide debris should be protected, retained or
rebuilt., Where the finished slope must be steeper, or will
not "catch", it will be necessary to use crib walls, bin
walls, reinforced earth, or other retaining stuctures. These
retaining structures must be founded on firm rock beneath the
zone of weakness, or else on compacted £ill founded on firm
rock beneath the weak soils.
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Crib Walls

Crib walls may be used to support fills, cuts or landslides.
Crib walls should be of reinforced concrete construction and
should conform to the California Department of Transportation
Specifications. Crib walls should be battered at least one
foot for every six feet of height. Crib walls should be
founded on firm rock or on engineered fill founded on firm
rock. The wall toe should be founded at least 18 inches into
rock for walls less than 10 feet high; at least 30 inches
deep for walls 10 to 15 feet high; and at least 3 feet deep
for walls over 15 feet high. The wall bottom should alsc be
deepened as necessary to provide at least 7 feet of
horizontal confinement between the toe of the walls and the
face of the nearest slope. Subsurface drainage should be
provided from the rear of wall foundation excavations.

Reinforced Earth Walls

Reinforced Earth (patented by the Reinforced Earth Company)
consists of thin facing panels connected to strips extending
into the backfill. The strips are generally galvanized steel
about 1/8 inch thick and 2 to 3 inches wide. The strips are
located a few feet apart horizontally and vertically, and
extend back a distance equivalent to about 80 percent of the
wall height. Areas to receive reinforced earth are prepared
by excavating a level bench inteo firm material, as previously
described for Concrete Crib Walls. Strips are extended
across the bottom of the excavation. A row of facing panels
a few feet high is then placed along the outboard edge of the
planned fill, and attached to the strips. The panels are
then backfilled with granular material, Strips are then
attached to the tops of these panels, and extended back
across the granular fill, A second row of panels is placed,
and compacted granular backfill placed over the top of the
strips. Another row of strips is placed, panels installed,
and additional backfill placed. The resulting walls are
generally more economical than c¢rib walls or reinforced
concrete retaining walls for heights greater than about 15
feet. The major disadvantage is that the walls require clean
granular backfill in order to bond adegquately to the
reinforcing strips.

Properly constructed reinforced earth walls can support
roadways and can retain landslides. As with retaining walls
and crib walls, reinforced earth walls should be fully
backdrained.
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Utilities

Utilities in weak, unstable areas should be constructed in
compacted earth buttresses founded on firm material beneath
the weak area, or else should extend into firm rock.
Utilities founded in colluvium on slopes will experience
differential lateral movement as the soils above the rock
slowly creep downslope (on the order of a small fraction of
an inch per year). Fregquent Joints should be provided to
accommodate the anticipated creep movement.

Seepage will accumulate in utility trench backfill., Gravity
flow outlet pipes should be provided from the bedding
material at each low point, and at least every 500 feet to
prevent build up of hydrostatic pressure in utility trenches.

Where utility benches are steep enough to erode, check dams
should be provided. Where utility trenches are steep enough
to erode, check dams and/or rip-rap should be provided.

Pavement

The pavement design should be based upon traffic indices
provided by the City of Ross Engineer, and upon R Value tests
on representative soils exposed at subgrade level after rough
grading operations, All utilities should be installed and
properly backfilled prior to subgrade preparation.

Some of the on-site soil may be expansive, and may swell when
wet and shrink when dry. The shrinking and swelling will
cause pavements to experience edge cracking. Edge cracks
must be sealed as they occur. Concrete paving should be
reinforced to reduce cracking, and provided with frequent
joints to control cracking.

Building Foundations

We anticipate that the portion of building constructed on
level areas excavated into firm rock can be supported on
continuous and interconnected spread footings. Drilled piers
extending into rock will be necessary on and near slopes, and
may be used everywhere. It will be necessary to design piers
to resist lateral forces caused by downhill creep of soils
above the rock.
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Soil Engineering Drainage

Surface runoff should be dJdiverted away from cut and fill
banks . Subsurface drainage facilities should be installed
beneath fills; behind retainig walls; where springs are
observed; and 1in other areas as determined by the Soil
Engineer during site grading operations.

Surface water should be diverted away from slopes and weak
soil areas by means of concrete-lined interceptor ditches.
Surface and subsurface drainage facilities should be
maintained entirely separate. Drains should outlet into
erosion resistant areas, and should not concentrate water
above neighboring property.

Roadways that cross areas of deep, weak soil, or excessibly
wet areas, may need subdrains along the inboard (uphill)
side. Subdrains should extend below the soil rock contact,

and should be sloped to drain by gravity.

SUPPLEMENTAL SERVICES

This is a preliminary investigation for evaluating project
feasibility. Additional investigation will be necessary to
develop geotechnical criteria for actual design and
construction,

LIMITATIONS

We have performed this preliminary investigation in
accordance with current standards of engineering practice.
We offer no other guarantees or warranties, either expressed
or implied.

We trust this provides the information you require at this
time. If you have guestions, please call,

Yours very truly,
DONALD HERZOG & ASSOCIATES, INC.
Donn A. Ristau, PhD,

Senior Staff Geologist
Engineering Geologist - 1155
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Principal Engineer
Civil Engineer - 18093
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1228.4

Dr. John Mudd
8 Spring Road
Kentfield, California 94904

Geotechnical Investigation
Driveway Fill

15 Upper Road

Ross, California

" This presents the results of our geotechnical investigation
of fill for the driveway leading to the residence at 15 Upper
Road, Ross.

The purpose of our investigation was to assess the stability
of the existing fiil, and provide recommendations for
pavement design of the proposed new access driveway. The
property is presently being considered for a lot split in
which two new single-family house sites would be generated.
The access driveway would serve the three residences, and
under normal use would be subject to car and light truck
traffic, Heavy construction traffic would presumably use the
driveway during the development of the lots.

The existing driveway shows several areas of extensive
cracking and settlement, generally between the outboard edge
of the asphalt and the middle of the road. The outboard edge
of the asphalt and fill shows no apparent signs of distress.

On August 22, 1983, we collected samples of the fill material
below the asphalt and subgrade adjacent to an area of roadway
digstress. A portion of that material was laboratory tested
to determine its R-value, The remaining portion of that
material was laboratory tested to define a compaction curve
and to establish a maximum dry density and optimum moisture
content.

On August 30, 1983, we explored the subsurface conditions of
the roadway fill adjacent to areas of distress with four test
borings. The holes were located and the drilling was
observed by our Certified Engineering Geologist.
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Subsurface soil samples were collected from one hole with a
2.43~-inch diameter split-barrel sampler, The samples were

tested in our laboratory for dry density and moisture
content.,

Laboratory Test Results

Soil Sample at four inches to one foot below existing
asphalt subgrade;:

R-value -~ 42
Maximum Dry Density - 128 pecf
Optimum Moisture Content - 10 percent

Test Boring Samples at one foot and three feet below
asphalt level:

Moisture Content - 8.5 percent and 7.1 percent,
respectively
Dry Density - 107 and 90 pcf, respectively

The other three holes were drilled as probes to
establish the depth of fill.

CONCLUSIONS

Based upon the results of our surface reconnalissance and
subsurface exploration, we judge that the existing roadway

fill slope is performing satisfactorily, The areas of
pavement distress are associated within the location of a
utility trench that runs down the road. The cracking and

settlement of the asphalt appears to have been caused by
differential settlement of the utility trench backfill.

The existing roadway fill along the driveway appears to vary
from one to five feet in depth. The material below the fill
appears to be a sandy to silty gravel residual so0il overlying
the sandstone and shale bedrock, The fill was dry in all of
the test hole borings. Original +*topsoil horizons were not
evident beneath the fill, and apparently the site was
stripped prior to £ill placement, Our tests indicated that
the fill below the asphalt subgrade has a relative dry
density of 70 to 85 percent of its maximum dry density, and
is 1-1/2 to 2 percent below optimum moisture content. At the
time of our investigation, we did not observe evidence of
lateral spreading of the fill slope, or other active slope
failure associated with the fill slope.
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RECOMMENDATIONS

We recommend that any road widening be performed Dby
excavating into the bank on the uphill side and retaining the
excavation with a retaining structure. No additional £fill
should be placed on the downhill side of the road.

The new pavement edge should be located at least one foot and
preferably two feet f£from the outboard edge of the roadway
bench. The existing utility trench should be
moisture-conditioned and compacted to at least 90 percent
relative compaction per the ASTM D-1557-70(C) laboratory
compaction test procedure. The roadway subgrade should then
be prepared by scarifying to a depth of six inches,
moisture~conditioning as necessary, and compacting to at
least 95 percent relative compaction. The finished subgrade
should be smeooth and nonyielding.

Utilizing a resistance value of 40 and a traffic index of
4.5, the new roadway would need to be constructed with two
inches of asphaltic concrete over five inches of aggregate
base rock. The required new roadway would even be less
because of the presence of existing high R-value base rock,
However, 1in order +to be conservative and to accommodate
construction traffic, we recommend that the roadway be
constructed with three inches of asphaltlc concrete over six
inches of aggregate base rock.

Class IX aggregate base rock should be spread,
moisture-~conditioned as necessary, and compacted to at least

95 percent relative compaction. The base rock should be
smooth and nonyielding, The asphaltic concrete should then
be placed and compacted. The work should conform to the

requirements of the City of Ross and to the current edition
of the California Standard Specifications.

We should be notified to provide observation and field and
laboratory density testing to ascertain that the work is
being performed in accordance with the intent of our
recommendations. We should observe the conditions
encountered and modify our recomnendations as necessary.

LIMITATIONS

Our work is performed in accordance with generally accepted
standards of engineering practice,. We offer no other
guarantees or warranties, eilther expressed or implied.
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We trust this provides the information vyou require at this
time. If you have qguestions or wish to discuss this further,

please call,

DAR:DII:cal

Six copies submitted

Yours very truly,

DONALD BERZOG & ASSOCIATES, INC.

V) Yoy o

Donn A. Ristau, Ph.D.
Senior Staff Geologist
Engineering Geologist - 1155

£y

Donald Herzog,
Principal Engineer
Civil Engineer - 18093
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GEOTECHNICAL CONSULTANTS

August 10, 1983

1228.4

Town ©of RoOss

Civic Center
Ross, California 94957

Attention: Jorgen Lunding
Director of Public Works

Gentlemen:

Mudd Properties

Upper Road
Ross, California

This letter is in response to two letters; one dated July 27,
1983, from Ted Smith of the California Pivision of Mines and
Geclogy {CDMG) and another from the Town of Ross dated May
27, 1983, regarding the Mudd property along Upper Road in
Ross, California.

We previously submitted a geotechnical report dated May 4,
1983. The scope of our May 4, 1983, report initially was to
perform a reconnaissance study of the area and assess whether
the proposed lot split was feasible. Our reconnaissance was
intended only to address overall site suitability. Detailed
site investigations and mapping were recommended by us, when
actual building layouts, locations, and design are
determined. This scope of work is consistent, if not beyond,
the level of effort we have performed on similar projects in
the Town of Ross which have been accepted by the Town prior
to establishment of the new ordinance.

We subsegquently sent the report to CDMG for review with
respect to the question of Stability Zonation. Our intent
was to establish: 1} whether Ted Smith or Salem Rice had
provided the mapping in this area, and 2} if the geologist
had actually walked through the site in question and made a
field evaluation, or whether the data presented for that area
on the 1976 Geology and Slope Stability maps had been
developed from air photo interpretation.

Main Office O Branch Office O
275 Miller Avenue 3060 Cleveland Avenue Soil Engineering, Engineering Geology
Mill Valley, California 94941 Santa Rosa, California 95401 and Laboratory Testing for Buildings,

(415) 383-7740 (707) 523-3880 Dams, Landfills, Bridges and Roads
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The report was not submitted to CDMG for a detailed analysis,
as was 1implied, simply because the State has no specific
involvement in the review process. For this reason, the
topographic map delineating the locations of our subsurface
exploration, and potential building sites, was not submitted
along with the report. Our inquiry into this matter was made
in order to develop background information that would allow
us to address the new requirements of Ordinance 440 with
respect to the Stabilty Zonation. The new ordinance (#440)
of Section 18.39.030 of the Ross Municipal Code, now reguires
a geotechnical review for property in areas designated Zones
3 or 4 on the Slope Stability map. Because the subject
parcel lies in a Zone 3, we were was interested in the level
of investigation that was used by the state to make that
determination.

As was pointed out in a letter from the Town of Ross {May 27,
1983), a paradox exists in that actual residences are not
being proposed for development, but the level of
investigation required for approval of the lot split is more
detailed and site-specific than the 1initial reconnaissance-
level study.

In response to the May 27, 1983, letter, and to the CDMG
letter which was sent, unsolicited, to the Town of Ross, we
offer the following information,

According to a conversation between Don Herzog and both Salem
Rice and Ted Smith in 1981, we were informed that the mapping
(within the subject area) was predominantly based on aerial
photo interpretation. The statement in our May 4, 1983,
report, reflects these comments. This statement is not
intended as a commentary on the mapping project as a whole.
As was pointed out in the CDMG (July 27, 1983) letter,
streets were walked but backyards were not field-checked and
this mapping was not intended to be site-specific.

Most of the requirements presented in Chapter 18.39.03
subsection A(3), and the newly added Ordinance 440 subsection
A(6) Section 2 of the Ross Municipal Code, have been
thoroughly addressed in our report (see enclosure). Our
conclusions that development of the proposed lots is feasible
from a geotechnical standpoint and that the potential
building sites (for both parcels) are located within
relatively stable areas indicates that there are buildable
sites within each parcel. The overall site stability has
been studied by three different Certified Engineering
Geologists during the last two and a half vyears, and each

DONALD

HER 705

& ASSW@ITATES, INC.
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concluded the sites were stable. The actual locations of the
proposed potential building envelopes were field-checked
during our latest study. This field work plus the previous
subsurface investigations 1leads us to conclude that the
potential sites, as shown on the Site Layout Plan, Proposed
Land Division dated June 30, 1983, are suitable and can be
safely developed. In fact, the geologic conditions
throughout both sites are such that the building envelopes
could be shifted to other locations and still be practical
and safe for development.

Because actual building plans for a specific design have not
been developed, it 1is difficult to assess potential
construction impacts on the area. Obviously, a residence
designed for foundations with conventional spread footings,
large, level landscaped areas, and retaining walls would
require cuts and fills and more slope disturbance than would
a residence founded on drilled piers with supported decks and
limited yards and/or patios. While both types of design
potentially could be constructed safely. the costs associated
with the development of the former could prove to be very

expensive. The most practical method of development would
probably involve drilled-pier foundation systems with limited
cuts and fills for landscaping. In this case, the potential

impact in terms of erosion and induced slope instability
would be minimal and should not pose a constraint to
construction.

The one area that apparently needed further discussion, as a
result of the new Ordinance deals with the Stability Z%one

Evaluation.

It is our opinion that our on-site reconnaissance and
subsurface exploration, in conijunctiuon with the
reconnaissance work on adjoining properties, supply a broad
information base upon which to evaluate the site stability.
As Smith pointed out, the feature he interpreted as a
degraded scarp of a large block landslide within the area
could have been caused by differential erosion. He also
concluded that, based on his evalution of the area, there did
not appear to be any immediate threat to the site and that
the (interpreted) landslide debris appears relatively stable.
Based upon our work and Smith's comments, it is our opinion
that the site stability is good and that potentlal residences
could be safely developed.

I trust this clarifies any confusion that may have arisen

DONALD

HER 745

& ASSWTATES. INC.
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regarding the status of the property. If you have any
questions relating to this matter, please call.

Yours very truly,

DONALD HERZOG & ASSOCIATES, INC.

Con (st

Ponn A. Ristau, Ph.D.
Senior Staff Geologist
Engineering Geologist - 1155

DAR:pbc

Three coplies submitted

Copy to: Roy Hoffman, City Engineer
Dr. John Mudd

8 Spring Road
Kentfield, CA 94904
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1228.2

Dr., John Mudgd
8 Spring Road
Kentfield, California 94904

Dear Dr. Mudd:

Geotechnical Feasibility
Investigation

Mudd Property

Ross, California

This report presents the results of our geotechnical
investigation of two proposed building sites within the Mudd
Property in Ross. The purpose of the investigation was to
assess the stability and the geotechnical feasibility of
developing the proposed sites, as shown on a schematic layout
dated September 1982 by CHNMB, The results of the
investigation were used to develop the following conclusions
and recommendations: '

1. A description of the surface and subsurface soil and
rock conditions observed.

2. An evaluation of potential geologic hazards and
mitigation measures.

3. Development feasibility.

4., General grading and design recommendations.
This investigation is intended to satisfy the minimal
geotechnical requirements for the Tentative Map stage of

development. Specific issues relating to Section 18.39.030,
Ordinance 435 of the Ross Municipal Code are addressed.
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WORK PERFORMED

The site was initially inspected by our Principal Engineer
and Engineering Geologist. A subsequent inspection by the
property owner and our Registered Geologist was made on
September 10, 1982, and a subsurface exploration program was
established. Prior to the field exploration, we reviewed our
previous work within the property, as well as selected
geotechnical references pertinent to the area (Smith et.al,
1976; Blake et.al, 1974; Wentworth and Frizzell, 1975).

Subsurface conditions were delineated within the upper site
(Parcel 3) with four backhoe-dug test pits, and from soil and
rock exposures in a road cut along the eastern margin of the
property. The pits were located and logged in the field by
our Registered Geologist. Test Pit logs are presented in the
following section. The location of the test pits, as well as
bedrock type and the depth to competent rock, are shown on
Plate 1. Soil and rock descriptions are based on an in situ
examination of the material. T

S0il and rock conditions within the lower lot (Parcel 2) were
determined from a test boring drilled previously, and from
road cut exposures above and below the building site.
Limited access restricted the subsurface exploration within
this area.

SITE CONDITIONS

The two proposed lot sites are on the eastern side of Bald
Hill; on an east-facing ridge. Drainage ravines skirt the
southwest margins of both parcels,

The sites presently are undeveloped, but are separated by an
existing single-family residence. Access to this residence
is via a paved private driveway, which crosses through the
lower parcel, A dirt road extends from the residence to a
water storage tank several hundred feet upslope. Access to
the upper parcel will, in part, utilize the existing dirt
road.

The slopes along the ridge crest are generally moderately
steep (2 horizontal to 1 vertical - 2:1) to steep (1-1/2:1).
The drainage swales are shallow and apparently do not
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carry large volumes of run-off. Both lots are densely
covered with hardwood trees and brush. The ground surface is
covered with abundant organic debris, and areas of bare soil
are rare, except along road cuts. Both sites appear well
drained, and there was no evidence of excessive surface
erosion.

The geology and slope stability have been mapped previously
by state and federal agencies (Smith et.al, 1976; Blake et.
al, 1974; Wentworth and Frizzell, 1975). The area has
previously been mapped as being within a massive, complex
landslide deposit,

Bedrock exposures are common along the private driveway and
dirt road. Bedrock consists of several types of sandstone,
with minor amounts of interbedded siltstone and shale. Data
from our subsurface exploration indicates that bedrock
conditions (lithology and depth to rock) vary markedly
throughout the area. Rocks within the upper parcel include
strong graywacke sandstone, weak sandstone, siltstone, and
shale. Rocks within the lower parcel include moderately
strong sandstone and weak shale. The depth to rock within
the proposed building sites is expected to range from 1 to 4
feet,

The soils throughout the area also are variable in extent and
composition. Organic-rich topsoil horizons ranged from 5 to
10 inches thick, and generally consisted of dry and loose
compressible sands and silts with wvarying amounts of rock
fragments, Areas of extensive soil cracking, indicative of
expansive soil, were not evident.

Deep colluvial soils of dry, stiff clayey sand were
encountered in several areas. Generally these soils appeared
well consolidated, slightly compressible, and nonexpansive.

Landslide deposits contained material that ranged from moist
and very stiff gravelly clays, to wet and moderately stiff
expansive clays. Expansive soils undergo volumetric changes
with changes in moisture content.

Ground water was not encountered in any of the Test Pits or
Test Boring. However, shallow subsurface ground water within
solls above the bedrock contact may be expected during wetter
months.

There did not appear to be any major slope failures within
the proposed building sites, or in areas upslope from the
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sites. Existing slide deposits appear to be meta-stable
features. There was no evidence of recent slope failure that
could be attributed to the 1intense winter storms of
1981-1982.

There were no land forms within the area that would indicate
the presence of active faults. Offsets within subsurface
bedrock and soil layers were not evident within any of the
test pits. The site is not within any current Alquist-Priolo
Special Studies Zone,

The site is within the California Coast Range Province, which
is known to be a region of high seismicity. The nearest
known active fault traces (Jennings, 1975), are 7-1/2 miles
to the west (San Andreas Fault) and 12 miles to the east
(Hayward Fault),. Maximum predicted earthquake magnitudes
(Richter Scale) for the San Andreas and Hayward Faults are
8.3 and 7.0, respectively.

LOGS OF TEST PITS

Test Pit # Depth (inches) Description

1. 0 -9 BROWN SANDY SILT, dry,
loose; TOPSOIL

9 33 BROWN CLAYEY SAND,
minor rock fragments,
moderately stiff, dry;
COLLUVIUM

33 -~ 98 MOTTLED, RED-BROWN
CLAYEY SAND, abundant
rock fragments, very
stiff, dry; COLLUVIUM

98 - 111 YELLOW=-BROWN
SILTSTONE, closely
fractured, deeply
weathered, weak, dry;
ROCK

2. 0 - 10 BROWN SAND, loose,
dry; TOPSOIL
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Depth (inches)

Test Pit #

10

42

30

60

42

74

30

40

120

Description

YELLOW-BROWN SANDSTONE
WITH SAND, dry; DEEPLY
WEATHERED ROCK

YELLOW-BROWN
SANDSTONE, intensely
fractured, friable to
weak, dry, deeply
weathered; ROCK

BROWN SILTY SAND,
minor rock fragments,
loose, dry; TOPSOIL

BROWN SAND, moderate
rock fragments, loose,
dry; RESIDUAL SOIL

INTERBEDDED GRAY~BROWN
SANDSTONE, GRAY
CLAYSTONE, BROWN
SILTSTONE, intensely
to closely fractured,
weak to moderately
strong, deeply
weathered; ROCK

DARK BROWN SANDY CLAY,
loose, dry; TOPSOIL

MOTTLED BROWN GRAVELLY
CLAY, stiff, moist,
abundant rock
fragments and
occasional boulders;
SLIDE DEBRIS

GRAY-BROWN SANDY CLAY,
some rock fragments,
very stiff, moist;
SLIDE DEBRIS
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Test Pit Depth {inches) Description

120-144 MOTTLED BROWN-WHITE
CLAY, very stiff,
moist to wet; SLIDE
DEBRIS

144-150 MOTTLED ORANGE-BROWN
SLIDE DEBRIS

150-168 MOTTLED GRAY-BLUE-
GREEN CLAY, around
shale fragments,
moist, stiff; RESIDUAL
SOIL

l68-172 MOTTLED YELLOW-BROWN
SANDSTONE AND
SILTSTONE, gray clay
seams, intensely
fractured, deeply
weathered, weak to
moderately strong;
ROCK

CONCLUSIONS

Based upon the results of our investigation, we judge that
development of the proposed 1lots 1is feasible from a
goetechnical standpoint. A well designed and engineered
development would enchance the stability of the site, and
locally improve surface and subsurface drainage.

The soils which blanket most of the slopes are relatively
weak and compressible; experience slow downhill creep (on the
order of a small fraction of an inch per year) as is typical
of hillsides in Marin County; and are unsuitable for support
of structures or fills, It will be necessary to construct
fills on level Kkeyways and benches founded in firm material
beneath the so0il. Where water is concentrated in swales, it
will be necessary to drain the colluvium with subdrains. In
some roadway areas, it will probably be necessary to
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reconstruct about the outer 8 feet of cut banks as drained
compacted earth buttresses to support the upslope weak soil.

There are no known active faults within the site, and the
potential for surface rupture is considered low. The maximum
peak bedrock acceleration and repeatable ground acceleration
anticipated are 0.6g and 0.4g9 respectivelv (Hays, 1980;
Ploessel and Slosson, 1974). Assuming a causative earthquake
of B.3 magnitude on the San Andreas Fault, we believe a site
period of 0.3 seconds is applicable to the site. These
values are within the typical range for Marin County
hillsides.

A massive debris flow deposit is present within the south-
west portion of the upper parcel. Where explored, the depth
to competent rock was as much as 14 feet below ground
surface. Deep colluvial soil deposits,.up to 8 feet thick,
were also found within both parcels. Although these deposits
are inherently weak and potentially unstable, we judge that
hazards may be mitigated with proper grading and/or
structural design, Construction activities are not expected
to cause deep-seated reactivation of the large debris flow
deposits. The type of failures that might be expected would
. consist of shallow-seated slumps and flows within the upper
few feet of surfical soil, and these can be mitigated.

The areas of landslide deposits do not appear to be as ex-
tensive as previously mapped. The ridges consist of
competent bedrock at a relatively shallow depth. Benched
topographic features appear related to compositional changes
or structural contacts between bedrock units, rather than to
large scale landsliding.

The two proposed building sites are located within relatively
stable areas., The depth to competent bedrock for both sites
appears to be shallow (less than 4 feet). We judge that the
rock within both site locales will provide adequate support
for typical residential structures, In areas of deep soil,
drilled pier foundations should be used. 1In areas of shallow
bedrock, conventional spread footings may be appropriate.

Because there are areas of steep terrain underlain by deep,
inherently weak so0il, the threat of ‘debris slide activity
must be regarded as a potential hazard. However, the
proposed building envelopes are not within the path of any
apparent landslide deposits, and there are no indications
that the existing slides are enlarging or encroaching upon
the sites., The sites are situated on ridge crests, and the
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threat of upslope debris slides impacting these areas 1is
considered low.

Several areas indicative of springs or surface seepage were
observed within the southwest portion of the upper parcel.
Other springs may be encountered during construction.
Seepage can reduce slope stability, and can adversely affect
pavement and foundation performance. In the improvement
areas, it will be necessary to intercept seepage with
subsurface drainage facilities.

The proposed access road alignment for the upper parcel will

cross areas of deep soil and old slide debris. Portions of
the recad will cross areas where there is a potential impact
from upslope or downslope failures. Special design and

mitigation measures within these areas are advisable, and are
feasible from a geotechnical standpoint. Possible mitigation
measures include replacing the slide debris beneath and
immediately upslope of the roads as a compacted buttress;
supporting the road and the area immediately upslope with
crib walls; or constructing the road on a side hill bridge
designed to resist a creep force and to allow passage of
slide debris,

Constructing roads on steep hillsides will require retaining
structures, and may require side hill bridges. Retaining
structure foundations should be supported in firm rock and
designed to resist lateral forces caused by downhill creep of
the soils above the rock. Retaining structure foundations on
the downhill side of roads will be much deeper than those on
the uphill sides of roads. Therefore, it will be more
economical to install retaining walls on the upslope sides of
roads.

Retaining walls and/or side hill bridges may be supported on
drilled, cast-in-place, reinforced concrete plers. In
landslide areas, the landslides should be stabilized as
buttresses prior to installing piers, or the piers designed
to resist slide forces. In other areas, the piers can be
installed through the natural soils, and designed to resist
downhill creep of the soil above the rock.

Roadways outside of slide areas, or on reconstructed
landslides should tolerate anticipated minor creep with no
more cracking than is typical for Marin County roadways. It
will be necessary to construct utilities with flexible pipe,
or to provide frequent 3Jjoints to accommodate minor creep
movement.
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Compacted fill generally settles about one percent of its
thickness, Roadway grades and utilities should be designed
to accommodate this settlement.

Existing site conditions indicate the area is well drained.
Problems associated with excessive surface erosion or ponding
are not evident. Construction and grading will expose areas
of deep, weak soil and slide debris, which may be sensitive
to erosion and/or slope failure. Erosion protection measures
during and after construction should be utilized to reduce
the risk of induced instability.

RECOMMENDATIONS

Grading and Buttressing

Areas to be developed should be cleared of vegetation and of
the upper few inches of soil containing organic matter. The
strippings should be removed or stockpiled for reuse as
topsoil,. Excavation should then be performed as necessary.
We anticipate that with the exception of organic matter and
of rocks or lumps larger than six inches in diameter, the
excavated material will be suitable for reuse as conpacted
fill. Organic matter should be disposed of off of the site,.
Larger material should be disposed of outside of improvement
areas, Areas to receive fill should be prepared by cutting
level keyways extending into rock. The outboard edge of the
keyway excavation should intercept a 1:1 line projected down
from the toe of the planned fill,

Subsurface drainage facilities should be installed at the
rear of keyways as recommended by the Soil Engineer. The
depth and extent of keyways and subdrains should be
determined and approved by the Soil Engineer in the field
during construction,

Where slope stabilization measures are needed, excavating the
landslides during site grading operations, or reconstructing
the landslides as compacted earth buttresses with subsurface
drainage facilities, offer the greatest reduction of risk.
Excavating the landslides consists of removing all the
landslide debris, and exposing a relatively flat sliope in
firm material beneath the slide plane. Buttressing consists
of excavating the slide debris; cutting wide level keyways
into firm underlying rock; installing subsurface drainage
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facilities; and backfilling the excavation with compacted
£ill.

Cut and fill banks generally should be no steeper than two
horizontal to one vertical (2:1). Where sloughing is
acceptable, cut banks in rock may be 1-1/2:1., Cuts in weak
soils or slide debris sould be protected, retained or
rebuilt. Where the finished slope must be steeper, or will
not "catch", it will be necessary to use crib walls, bin
walls, reinforced earth, or other retaining structures,.
These retaining structures must be founded on firm rock
beneath the zone of weakness, or else on compacted fill
founded on firm rock beneath the weak soils.

As an alternative to repairing the entire landslide areas,
only the portion of the landslide affecting the planned
improvements could be repaired. Improvements can be
protected from downslope landslides by extending a buttress
down at 2:1 to firm rock beneath the slide plane, or by
supporting the downhill edge of the buttress with a retaining
structure founded on firm rock beneath the slide plane. The
unrepaired portion(s) of the slide downslope of the buttress
may continue to move, but should not adversely affect the
buttress. .

Improvements can be protected from upslope slides by
retaining the slides with a retaining structure, or with a
partial earth buttress underlain by subsurface drainage
systems. 1f the upslope is steep enough to allow debris
flows to overtop the retaining structure or buttresses, it
will be necessary to enhance the stability of the upslope
area with subsurface drains, and/or to provide catchment
areas for possible slough debris and mudflows.

Crib Walls

Crib walls may be used to support fills, cuts or landslides.
Crib walls should be of reinforced concrete construction and
should conform to the California Department of Transportation
Specifications. Crib walls should be battered at least one
foot for every six feet of height. Crib walls should be
founded on firm rock or on engineered £ill founded on firm
rock. The wall toe should be founded at least 18 inches into
rock for walls less than 10 feet high; at least 30 inches
deep for walls 10 to 15 inches high; and at least 3 feet deep
for walls over 15 feet high. The toe of the walls should
also be deepened as necessary to provide at least 7 feet of
horizontal confinement between the toe of the walls and the
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face of the nearest slope. Subsurface drainage should be
provided from the rear of wall foundation excavations.

Reinforced Earth Walls

Reinforced Earth (patented by the Reinforced Earth Company)
consists of thin facing panels connected to strips extending
into the backfill. The strips are generally galvanized steel
about 1/8 inch thick and 2 to 3 inches wide,. The strips are
located a few feet apart horizontally and vertically, and
extend back a distance equivalent to about 80 percent of the
wall height. Areas to receive reinforced earth are prepared
by excavating a level bench into firm material, as previously
described for Concrete Crib Walls. Strips are extended
across the bottom of the excavation. A row of facing paneils
a few feet high is then placed along the outboard edge of the
planned fill, and attached to the strips. The panels are
then backfilled with granular material. Strips are then
attached to the tops of these panels, and extended back
across the granular fill, A second row of panels is placed,
and compacted granular backfill placed over the top of the
strips., Another row of strips is placed, panels installed,
and additional backfill placed. The resulting walls are
generally more economical than c¢rib walls or reinforced
concrete retaining walls for heights greater than about 15
feet., The major disadvantage is that the walls require clean
granular backfill in order to bond adequately to the
reinforcing strips.

Properly constructed reinforced earth walls can support
roadways and can retain landslides. As with retaining walls
and crib walls, reinforced earth walls should be fully
backdrained.

Utilities

Utilities in slide areas should be constructed in compacted
earth buttresses founded on firm material beneath the slide
plane, or else should extend into firm rock beneath the slide
plane. Utilities founded in colluvium on slopes will
experience differential lateral movement as the soils above
the rock slowly creep downslope (on the order of a small
fraction of an inch per year). Frequent joints should be
provided to accommodate the anticipated creep movement.

Seepage will accumulate in utility trench backfill. Gravity
flow outlet pipes should be provided from the bedding
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material at each low point, and at least every 500 feet to
prevent build up of hydrostatic pressure in utility trenches.

Where utility benches are steep enough to erode, check dams
should be provided., Where utility trenches are steep enough
to erode, check dams and/or rip rap should be provided.

Pavement

The pavement design should be based upon traffic indices
provided by the City of Ross Engineer, and upon R Value tests
on representative soils exposed at subgrade level after rough
grading operations, All utilities should be installed and
properly backfilled prior to subgrade preparation.

Some of the on-site soil is expansive, and will swell when
wet and shrink when dry. The shrinking and swelling will
cause pavements to experience edge cracking. Edge cracks
must be sealed as they occur. Concrete paving should be
reinforced to reduce cracking, and provided with frequent
joints to control cracking.

Building Foundations

We anticipate that the portion of building constructed on
level areas excavated into firm soil or rock can be supported
on continuous and interconnected spread footings. Drilied
piers extending into rock will be necessary on and near
slopes, and may be used everywhere. It will be necessary to
design piers to resist lateral forces caused by downhill
creep of soils above the rock.

Soil Engineering Drainage

Surface runoff should be diverted away from cut and fill
banks. Subsurface drainage facilities should be installed
beneath fills; behind retaining walls; where springs are
observed; and in other areas as determined by the Soil
Engineer during site grading operations,

Surface water should be diverted away from slopes and weak
soil areas by means of concrete-lined interceptor ditches.
Surface and subsurface drainage facilities should be
maintained entirely separate. Drains should outlet into
erosion resistant areas, and should not concentrate water
above neighboring property.
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Portions of landslides above buttresses, and unrepaired
landslides where reactivation would be detrimental, should be
enhanced with surface and subsurface drainage improvements.
The subsurface drainage improvements should consist of a
subdrain extending down the central axis of the landslide,
with laterals extending to each side at about 50 foot
intervals. Roadways that cross areas of deep, weak soil, or
excessively wet areas, may need subdrains along the inboard
{(uphill) side. Subdrains should extend below the soil rock
contact, and should be sloped to drain by gravity.

SUPPLEMENTAL SERVICES

This 1is a preliminary investigation for evaluating project
feasibility. Additional investigation will be necessary to
develop geotechnical design criteria for actual design and
construction. We should review the master plan for
conformance with the intent of this investigation.

LIMITATIONS

We have performed this preliminary investigation in
accordance with current standards of engineering practice.
We offer no other guarantees or warranties, either expressed
or implied.

We trust this provides the information you require at this
time. If you have question, please call.

Yours very truly,
DONALD HERZCG & ASSOCIATES, INC.

Donn A. Ristéu,
Senior Staff Geologist
Registered Geologist - 3634
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7
Donald HerZog,
Principal Engineer
Civil Engineer - 18093
DAR/DH/gh

4 copies submitted

Attachment: Plate 1
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October 8, 1982

1228.2

Dr., John Mudgd
8 Spring Road
Kentfield, California 94904

Dear Dr. Mudd:

Geotechnical Feasibility
Investigation

Mudd Property

Ross, California

This report presents the results of our geotechnical
investigation of two proposed building sites within the Mudd
Property in Ross. The purpose of the investigation was to
assess the stability and the geotechnical feasibility of
developing the proposed sites, as shown on a schematic layout
dated September 1982 by CHNMB, The results of the
investigation were used to develop the following conclusions
and recommendations: '

1. A description of the surface and subsurface soil and
rock conditions observed.

2. An evaluation of potential geologic hazards and
mitigation measures.

3. Development feasibility.

4., General grading and design recommendations.
This investigation is intended to satisfy the minimal
geotechnical requirements for the Tentative Map stage of

development. Specific issues relating to Section 18.39.030,
Ordinance 435 of the Ross Municipal Code are addressed.
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WORK PERFORMED

The site was initially inspected by our Principal Engineer
and Engineering Geologist. A subsequent inspection by the
property owner and our Registered Geologist was made on
September 10, 1982, and a subsurface exploration program was
established. Prior to the field exploration, we reviewed our
previous work within the property, as well as selected
geotechnical references pertinent to the area (Smith et.al,
1976; Blake et.al, 1974; Wentworth and Frizzell, 1975).

Subsurface conditions were delineated within the upper site
(Parcel 3) with four backhoe-dug test pits, and from soil and
rock exposures in a road cut along the eastern margin of the
property. The pits were located and logged in the field by
our Registered Geologist. Test Pit logs are presented in the
following section. The location of the test pits, as well as
bedrock type and the depth to competent rock, are shown on
Plate 1. Soil and rock descriptions are based on an in situ
examination of the material. T

S0il and rock conditions within the lower lot (Parcel 2) were
determined from a test boring drilled previously, and from
road cut exposures above and below the building site.
Limited access restricted the subsurface exploration within
this area.

SITE CONDITIONS

The two proposed lot sites are on the eastern side of Bald
Hill; on an east-facing ridge. Drainage ravines skirt the
southwest margins of both parcels,

The sites presently are undeveloped, but are separated by an
existing single-family residence. Access to this residence
is via a paved private driveway, which crosses through the
lower parcel, A dirt road extends from the residence to a
water storage tank several hundred feet upslope. Access to
the upper parcel will, in part, utilize the existing dirt
road.

The slopes along the ridge crest are generally moderately
steep (2 horizontal to 1 vertical - 2:1) to steep (1-1/2:1).
The drainage swales are shallow and apparently do not
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carry large volumes of run-off. Both lots are densely
covered with hardwood trees and brush. The ground surface is
covered with abundant organic debris, and areas of bare soil
are rare, except along road cuts. Both sites appear well
drained, and there was no evidence of excessive surface
erosion.

The geology and slope stability have been mapped previously
by state and federal agencies (Smith et.al, 1976; Blake et.
al, 1974; Wentworth and Frizzell, 1975). The area has
previously been mapped as being within a massive, complex
landslide deposit,

Bedrock exposures are common along the private driveway and
dirt road. Bedrock consists of several types of sandstone,
with minor amounts of interbedded siltstone and shale. Data
from our subsurface exploration indicates that bedrock
conditions (lithology and depth to rock) vary markedly
throughout the area. Rocks within the upper parcel include
strong graywacke sandstone, weak sandstone, siltstone, and
shale. Rocks within the lower parcel include moderately
strong sandstone and weak shale. The depth to rock within
the proposed building sites is expected to range from 1 to 4
feet,

The soils throughout the area also are variable in extent and
composition. Organic-rich topsoil horizons ranged from 5 to
10 inches thick, and generally consisted of dry and loose
compressible sands and silts with wvarying amounts of rock
fragments, Areas of extensive soil cracking, indicative of
expansive soil, were not evident.

Deep colluvial soils of dry, stiff clayey sand were
encountered in several areas. Generally these soils appeared
well consolidated, slightly compressible, and nonexpansive.

Landslide deposits contained material that ranged from moist
and very stiff gravelly clays, to wet and moderately stiff
expansive clays. Expansive soils undergo volumetric changes
with changes in moisture content.

Ground water was not encountered in any of the Test Pits or
Test Boring. However, shallow subsurface ground water within
solls above the bedrock contact may be expected during wetter
months.

There did not appear to be any major slope failures within
the proposed building sites, or in areas upslope from the



Dr. John Mudd
Mudd Property
Page 4 - October 8, 1982

sites. Existing slide deposits appear to be meta-stable
features. There was no evidence of recent slope failure that
could be attributed to the 1intense winter storms of
1981-1982.

There were no land forms within the area that would indicate
the presence of active faults. Offsets within subsurface
bedrock and soil layers were not evident within any of the
test pits. The site is not within any current Alquist-Priolo
Special Studies Zone,

The site is within the California Coast Range Province, which
is known to be a region of high seismicity. The nearest
known active fault traces (Jennings, 1975), are 7-1/2 miles
to the west (San Andreas Fault) and 12 miles to the east
(Hayward Fault),. Maximum predicted earthquake magnitudes
(Richter Scale) for the San Andreas and Hayward Faults are
8.3 and 7.0, respectively.

LOGS OF TEST PITS

Test Pit # Depth (inches) Description

1. 0 -9 BROWN SANDY SILT, dry,
loose; TOPSOIL

9 33 BROWN CLAYEY SAND,
minor rock fragments,
moderately stiff, dry;
COLLUVIUM

33 -~ 98 MOTTLED, RED-BROWN
CLAYEY SAND, abundant
rock fragments, very
stiff, dry; COLLUVIUM

98 - 111 YELLOW=-BROWN
SILTSTONE, closely
fractured, deeply
weathered, weak, dry;
ROCK

2. 0 - 10 BROWN SAND, loose,
dry; TOPSOIL
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Depth (inches)

Test Pit #

10

42

30

60

42

74

30

40

120

Description

YELLOW-BROWN SANDSTONE
WITH SAND, dry; DEEPLY
WEATHERED ROCK

YELLOW-BROWN
SANDSTONE, intensely
fractured, friable to
weak, dry, deeply
weathered; ROCK

BROWN SILTY SAND,
minor rock fragments,
loose, dry; TOPSOIL

BROWN SAND, moderate
rock fragments, loose,
dry; RESIDUAL SOIL

INTERBEDDED GRAY~BROWN
SANDSTONE, GRAY
CLAYSTONE, BROWN
SILTSTONE, intensely
to closely fractured,
weak to moderately
strong, deeply
weathered; ROCK

DARK BROWN SANDY CLAY,
loose, dry; TOPSOIL

MOTTLED BROWN GRAVELLY
CLAY, stiff, moist,
abundant rock
fragments and
occasional boulders;
SLIDE DEBRIS

GRAY-BROWN SANDY CLAY,
some rock fragments,
very stiff, moist;
SLIDE DEBRIS
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Test Pit Depth {inches) Description

120-144 MOTTLED BROWN-WHITE
CLAY, very stiff,
moist to wet; SLIDE
DEBRIS

144-150 MOTTLED ORANGE-BROWN
SLIDE DEBRIS

150-168 MOTTLED GRAY-BLUE-
GREEN CLAY, around
shale fragments,
moist, stiff; RESIDUAL
SOIL

l68-172 MOTTLED YELLOW-BROWN
SANDSTONE AND
SILTSTONE, gray clay
seams, intensely
fractured, deeply
weathered, weak to
moderately strong;
ROCK

CONCLUSIONS

Based upon the results of our investigation, we judge that
development of the proposed 1lots 1is feasible from a
goetechnical standpoint. A well designed and engineered
development would enchance the stability of the site, and
locally improve surface and subsurface drainage.

The soils which blanket most of the slopes are relatively
weak and compressible; experience slow downhill creep (on the
order of a small fraction of an inch per year) as is typical
of hillsides in Marin County; and are unsuitable for support
of structures or fills, It will be necessary to construct
fills on level Kkeyways and benches founded in firm material
beneath the so0il. Where water is concentrated in swales, it
will be necessary to drain the colluvium with subdrains. In
some roadway areas, it will probably be necessary to
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reconstruct about the outer 8 feet of cut banks as drained
compacted earth buttresses to support the upslope weak soil.

There are no known active faults within the site, and the
potential for surface rupture is considered low. The maximum
peak bedrock acceleration and repeatable ground acceleration
anticipated are 0.6g and 0.4g9 respectivelv (Hays, 1980;
Ploessel and Slosson, 1974). Assuming a causative earthquake
of B.3 magnitude on the San Andreas Fault, we believe a site
period of 0.3 seconds is applicable to the site. These
values are within the typical range for Marin County
hillsides.

A massive debris flow deposit is present within the south-
west portion of the upper parcel. Where explored, the depth
to competent rock was as much as 14 feet below ground
surface. Deep colluvial soil deposits,.up to 8 feet thick,
were also found within both parcels. Although these deposits
are inherently weak and potentially unstable, we judge that
hazards may be mitigated with proper grading and/or
structural design, Construction activities are not expected
to cause deep-seated reactivation of the large debris flow
deposits. The type of failures that might be expected would
. consist of shallow-seated slumps and flows within the upper
few feet of surfical soil, and these can be mitigated.

The areas of landslide deposits do not appear to be as ex-
tensive as previously mapped. The ridges consist of
competent bedrock at a relatively shallow depth. Benched
topographic features appear related to compositional changes
or structural contacts between bedrock units, rather than to
large scale landsliding.

The two proposed building sites are located within relatively
stable areas., The depth to competent bedrock for both sites
appears to be shallow (less than 4 feet). We judge that the
rock within both site locales will provide adequate support
for typical residential structures, In areas of deep soil,
drilled pier foundations should be used. 1In areas of shallow
bedrock, conventional spread footings may be appropriate.

Because there are areas of steep terrain underlain by deep,
inherently weak so0il, the threat of ‘debris slide activity
must be regarded as a potential hazard. However, the
proposed building envelopes are not within the path of any
apparent landslide deposits, and there are no indications
that the existing slides are enlarging or encroaching upon
the sites., The sites are situated on ridge crests, and the
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threat of upslope debris slides impacting these areas 1is
considered low.

Several areas indicative of springs or surface seepage were
observed within the southwest portion of the upper parcel.
Other springs may be encountered during construction.
Seepage can reduce slope stability, and can adversely affect
pavement and foundation performance. In the improvement
areas, it will be necessary to intercept seepage with
subsurface drainage facilities.

The proposed access road alignment for the upper parcel will

cross areas of deep soil and old slide debris. Portions of
the recad will cross areas where there is a potential impact
from upslope or downslope failures. Special design and

mitigation measures within these areas are advisable, and are
feasible from a geotechnical standpoint. Possible mitigation
measures include replacing the slide debris beneath and
immediately upslope of the roads as a compacted buttress;
supporting the road and the area immediately upslope with
crib walls; or constructing the road on a side hill bridge
designed to resist a creep force and to allow passage of
slide debris,

Constructing roads on steep hillsides will require retaining
structures, and may require side hill bridges. Retaining
structure foundations should be supported in firm rock and
designed to resist lateral forces caused by downhill creep of
the soils above the rock. Retaining structure foundations on
the downhill side of roads will be much deeper than those on
the uphill sides of roads. Therefore, it will be more
economical to install retaining walls on the upslope sides of
roads.

Retaining walls and/or side hill bridges may be supported on
drilled, cast-in-place, reinforced concrete plers. In
landslide areas, the landslides should be stabilized as
buttresses prior to installing piers, or the piers designed
to resist slide forces. In other areas, the piers can be
installed through the natural soils, and designed to resist
downhill creep of the soil above the rock.

Roadways outside of slide areas, or on reconstructed
landslides should tolerate anticipated minor creep with no
more cracking than is typical for Marin County roadways. It
will be necessary to construct utilities with flexible pipe,
or to provide frequent 3Jjoints to accommodate minor creep
movement.
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Compacted fill generally settles about one percent of its
thickness, Roadway grades and utilities should be designed
to accommodate this settlement.

Existing site conditions indicate the area is well drained.
Problems associated with excessive surface erosion or ponding
are not evident. Construction and grading will expose areas
of deep, weak soil and slide debris, which may be sensitive
to erosion and/or slope failure. Erosion protection measures
during and after construction should be utilized to reduce
the risk of induced instability.

RECOMMENDATIONS

Grading and Buttressing

Areas to be developed should be cleared of vegetation and of
the upper few inches of soil containing organic matter. The
strippings should be removed or stockpiled for reuse as
topsoil,. Excavation should then be performed as necessary.
We anticipate that with the exception of organic matter and
of rocks or lumps larger than six inches in diameter, the
excavated material will be suitable for reuse as conpacted
fill. Organic matter should be disposed of off of the site,.
Larger material should be disposed of outside of improvement
areas, Areas to receive fill should be prepared by cutting
level keyways extending into rock. The outboard edge of the
keyway excavation should intercept a 1:1 line projected down
from the toe of the planned fill,

Subsurface drainage facilities should be installed at the
rear of keyways as recommended by the Soil Engineer. The
depth and extent of keyways and subdrains should be
determined and approved by the Soil Engineer in the field
during construction,

Where slope stabilization measures are needed, excavating the
landslides during site grading operations, or reconstructing
the landslides as compacted earth buttresses with subsurface
drainage facilities, offer the greatest reduction of risk.
Excavating the landslides consists of removing all the
landslide debris, and exposing a relatively flat sliope in
firm material beneath the slide plane. Buttressing consists
of excavating the slide debris; cutting wide level keyways
into firm underlying rock; installing subsurface drainage
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facilities; and backfilling the excavation with compacted
£ill.

Cut and fill banks generally should be no steeper than two
horizontal to one vertical (2:1). Where sloughing is
acceptable, cut banks in rock may be 1-1/2:1., Cuts in weak
soils or slide debris sould be protected, retained or
rebuilt. Where the finished slope must be steeper, or will
not "catch", it will be necessary to use crib walls, bin
walls, reinforced earth, or other retaining structures,.
These retaining structures must be founded on firm rock
beneath the zone of weakness, or else on compacted fill
founded on firm rock beneath the weak soils.

As an alternative to repairing the entire landslide areas,
only the portion of the landslide affecting the planned
improvements could be repaired. Improvements can be
protected from downslope landslides by extending a buttress
down at 2:1 to firm rock beneath the slide plane, or by
supporting the downhill edge of the buttress with a retaining
structure founded on firm rock beneath the slide plane. The
unrepaired portion(s) of the slide downslope of the buttress
may continue to move, but should not adversely affect the
buttress. .

Improvements can be protected from upslope slides by
retaining the slides with a retaining structure, or with a
partial earth buttress underlain by subsurface drainage
systems. 1f the upslope is steep enough to allow debris
flows to overtop the retaining structure or buttresses, it
will be necessary to enhance the stability of the upslope
area with subsurface drains, and/or to provide catchment
areas for possible slough debris and mudflows.

Crib Walls

Crib walls may be used to support fills, cuts or landslides.
Crib walls should be of reinforced concrete construction and
should conform to the California Department of Transportation
Specifications. Crib walls should be battered at least one
foot for every six feet of height. Crib walls should be
founded on firm rock or on engineered £ill founded on firm
rock. The wall toe should be founded at least 18 inches into
rock for walls less than 10 feet high; at least 30 inches
deep for walls 10 to 15 inches high; and at least 3 feet deep
for walls over 15 feet high. The toe of the walls should
also be deepened as necessary to provide at least 7 feet of
horizontal confinement between the toe of the walls and the
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face of the nearest slope. Subsurface drainage should be
provided from the rear of wall foundation excavations.

Reinforced Earth Walls

Reinforced Earth (patented by the Reinforced Earth Company)
consists of thin facing panels connected to strips extending
into the backfill. The strips are generally galvanized steel
about 1/8 inch thick and 2 to 3 inches wide,. The strips are
located a few feet apart horizontally and vertically, and
extend back a distance equivalent to about 80 percent of the
wall height. Areas to receive reinforced earth are prepared
by excavating a level bench into firm material, as previously
described for Concrete Crib Walls. Strips are extended
across the bottom of the excavation. A row of facing paneils
a few feet high is then placed along the outboard edge of the
planned fill, and attached to the strips. The panels are
then backfilled with granular material. Strips are then
attached to the tops of these panels, and extended back
across the granular fill, A second row of panels is placed,
and compacted granular backfill placed over the top of the
strips., Another row of strips is placed, panels installed,
and additional backfill placed. The resulting walls are
generally more economical than c¢rib walls or reinforced
concrete retaining walls for heights greater than about 15
feet., The major disadvantage is that the walls require clean
granular backfill in order to bond adequately to the
reinforcing strips.

Properly constructed reinforced earth walls can support
roadways and can retain landslides. As with retaining walls
and crib walls, reinforced earth walls should be fully
backdrained.

Utilities

Utilities in slide areas should be constructed in compacted
earth buttresses founded on firm material beneath the slide
plane, or else should extend into firm rock beneath the slide
plane. Utilities founded in colluvium on slopes will
experience differential lateral movement as the soils above
the rock slowly creep downslope (on the order of a small
fraction of an inch per year). Frequent joints should be
provided to accommodate the anticipated creep movement.

Seepage will accumulate in utility trench backfill. Gravity
flow outlet pipes should be provided from the bedding
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material at each low point, and at least every 500 feet to
prevent build up of hydrostatic pressure in utility trenches.

Where utility benches are steep enough to erode, check dams
should be provided., Where utility trenches are steep enough
to erode, check dams and/or rip rap should be provided.

Pavement

The pavement design should be based upon traffic indices
provided by the City of Ross Engineer, and upon R Value tests
on representative soils exposed at subgrade level after rough
grading operations, All utilities should be installed and
properly backfilled prior to subgrade preparation.

Some of the on-site soil is expansive, and will swell when
wet and shrink when dry. The shrinking and swelling will
cause pavements to experience edge cracking. Edge cracks
must be sealed as they occur. Concrete paving should be
reinforced to reduce cracking, and provided with frequent
joints to control cracking.

Building Foundations

We anticipate that the portion of building constructed on
level areas excavated into firm soil or rock can be supported
on continuous and interconnected spread footings. Drilied
piers extending into rock will be necessary on and near
slopes, and may be used everywhere. It will be necessary to
design piers to resist lateral forces caused by downhill
creep of soils above the rock.

Soil Engineering Drainage

Surface runoff should be diverted away from cut and fill
banks. Subsurface drainage facilities should be installed
beneath fills; behind retaining walls; where springs are
observed; and in other areas as determined by the Soil
Engineer during site grading operations,

Surface water should be diverted away from slopes and weak
soil areas by means of concrete-lined interceptor ditches.
Surface and subsurface drainage facilities should be
maintained entirely separate. Drains should outlet into
erosion resistant areas, and should not concentrate water
above neighboring property.
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Portions of landslides above buttresses, and unrepaired
landslides where reactivation would be detrimental, should be
enhanced with surface and subsurface drainage improvements.
The subsurface drainage improvements should consist of a
subdrain extending down the central axis of the landslide,
with laterals extending to each side at about 50 foot
intervals. Roadways that cross areas of deep, weak soil, or
excessively wet areas, may need subdrains along the inboard
{(uphill) side. Subdrains should extend below the soil rock
contact, and should be sloped to drain by gravity.

SUPPLEMENTAL SERVICES

This 1is a preliminary investigation for evaluating project
feasibility. Additional investigation will be necessary to
develop geotechnical design criteria for actual design and
construction. We should review the master plan for
conformance with the intent of this investigation.

LIMITATIONS

We have performed this preliminary investigation in
accordance with current standards of engineering practice.
We offer no other guarantees or warranties, either expressed
or implied.

We trust this provides the information you require at this
time. If you have question, please call.

Yours very truly,
DONALD HERZCG & ASSOCIATES, INC.

Donn A. Ristéu,
Senior Staff Geologist
Registered Geologist - 3634
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7
Donald HerZog,
Principal Engineer
Civil Engineer - 18093
DAR/DH/gh

4 copies submitted

Attachment: Plate 1
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