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Introduction
This report: presents. the e sults. of our'geotechnical investigation of the. proposed-residential building -
‘site located at the' above address. It conforms to the requrrements of section 1803 inthe 2010-
California Building Code. {CBC)., The plirpose of our mvestlgatxon was-to'evaluate: the geotechnical
feasibili yiof the: proposed development assess the: surtabxlxty of the building'site, and provide
‘detailed:recommendations.and. conclusions as they relate to.our. specralty field-of pract;ce
geotechnical . engineering:and engmeermg geology. The: scope of sérvices specifically excluded any-
‘mvestsgahon needed to determine the: presence or absénce of i issues of economic concern ol the
site, or of hazardols:or toxic. materials at.the sitein the soil, surface water, ground water orair.

if this- report is:passed onto: another: engineer for review it must be: accompanied by the. approved
‘architectural and str , gs:$o that the reviewer can-evaluate:the.exploration and:data in
‘the context of the. complete project Ground ¢onditions and standards of practice change; therefore,
we should be contacted to. update this report if construction has not been started before the next
winter or one-year from the report date.

For us to review the drawings for compliance with our recommendations the four following notes

must be on the structural drawings:

o The geotechnical engineer shall accept the footing grade / pier holes prior to placing any

reinforcing steel in accordance with the CRC requirements. Notify geotechnical engineer before the
start of dnllmg (If that isn’t:stated they may require inspections‘in accordance with CBC Section
1702-Definitions, “Special Inspections, Continuous”. This would require a-full time inspector during

drilling.)

o Drainage details may be schematic, refer to the text and drawings in the geotechnical report

for actual materials and installation.

° Refer to Geotechnical Report for geotechnical observation and acceptance requirements.

Along with the structural drawings, to complete-the review, we need the pertinent calculations from

the structural engmeer or the geotechnical design assumpttons should be included on the drawmgs

notes per requirements of the 2010 CBC.

o It is the owner's responsrb:hty that the contractor knows of and comphes with the BMP’s
(Best Management Practices) of the Regional Water Quality Control Board, available at
www.swreb.ca.gov, .J water quality .J stormwater .1 construction

The fieldwork consisted of reconnaissance mapping of exposed. geologic features on the site and in
the immediate surrounding area and the drilling of three test borings. The. borings were advanced
using a portable hydraulic drill rig with 3-inch flight augers and sampled by Standard Penetration
Tests* (seenotes toborings o) el dwork was Gonducted in February of 2014. During this period we
reviewed seleot geotechmcal references pertinent to the area and examined steréo-paired aérial
photographs of the site, which were’ available from Pacific Aerial Surveys in Oakland:.

Discussion and Summary

Bedrock is located five feet below the surface in the footpnnt of the: proposed structure. Accordmg to
Drawing A.5.1, all of the excavations will be in.a rock cut and all foundations will be footing type:
construction.
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,Dunng our»mvestlganon we' dld not observe any !ocal geo!o C lc-~hazards that would adversely affect

The'site: has been mapped by others -as the: Cretaceous Sandsfone: [Ks] member of the
Franciscan Geologic Assemblage: ‘The bedrock as described. in the liter 'ture is. exposed in-various
‘road cuts wathm a fewsurroundmg roadways andfdnveways The bedrock ist descnbed as: fractured

the resrdual sonl honzons - ( ,'edrock IS encountered AN ‘of the: or .,gs
encountered one foot: s:lty [ML] topsoﬂ overlymg resxdua! soil with bedrock bemg encountered at
‘three feet'at boring “A” i at il Ve and one-half fest at boring."B" and at five feet at boring “C": ‘Rock
of this formation has been classified ¥ as h;gh(y stable on natural siopes and fresh sandstone and
shale will stand in vertical cuts except where blocks slip along outward dipping joints or bedding
planes. The rock weathers readily to a sandy or silty, non-swelling, easily erodible soil. Rock
surfaces of low relief are covered with a thick layer of deeply weathered soil; however steep slopes
are stnpped essenttally bare of so:l cover. Landshdes and debris ﬂows in thls formatton are confined

'topographxc posmon of this' property does not expose it to these types of natural hazards During
our investigation we did not identify any geomorphic features that would indicate that any unusual
geologic hazards would affect this site.

Ground Water

Ground water was not observed in the test borings /pits during our investigation and there were no
seeps or clumps of Pampas Grass: (Cortadena Seﬂoana) which are indicators of hlgh ground water.
However, ground water conditions vary with the seasons and annual fluctuations in weather. A
general rise in ground water can be expected after one or more seasons of above average rainfall.
Based on the limited time we have been able to collect ground water data on this site, it is not
possible to accurately predict the range of ground water fluctuations in the future. Therefore, ground
water sensitive structures such as basements and wine cellars should be designed to anticipate a
rise in the water level that could potentially affect their function and stability. During construction it
should be anticipated that ground water will be encountered at the rock/soil contact.

Earthquake Hazards and Seismic Désign

This site is.not: sub;ect to-any unusual earthquake hazards, located near an‘active faullt, w;thm a
current Alquist-Priolo Spec;a! Studies Zone-or Seismic Hazards Zone as shown onthe most recently
published maps form the California Geologic Society. There were no. geomorphic features observed
in the field or on air photos, or geologic features in'the literature that would' suggest the presence of
an active fault or- splay fault fraces. However, htstor:cal!y the entire San Francisco: Bay Area has.the .
potential for strong earthquake shaking from several fault s ystems, primarily the San. Andreas Fault
which lies: approx;mately seven miles o the southwest and the: HayWard/Rodgers Creek Faults, ten
miles to the northeast. The U.S. Geologic Survey presently. estimates @ there is up to 21 percent
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:chance ofa major quake (Magmtude 8) from 2000 to 2030 on the San Francxsco Bay reg:on

' "preeent Generaﬂy speakmg structures founded on bedrock fare far better dunng an earthquake than
structures on soil, fill.or bay mud.

'For Cal:fom:a Buxldmg Code desxgn purposes thxs s&te the top 100 feet of the ground has an average'

: v 6,13 1614 and ASCE-.,'/’ may be obtamed from the
Vcalculator on: the USGS web:site: at hitp /learthquake usgs. gov/research/hazmaps/deszgn For
seismic design categones D, E or Freferto the: Except:on in Section 1802.2.7. In'California, the
standard of practice: requires'the use of a seismic coefficient of 0.15, and minimum’ “computed Factor.
of Safety of 1.5 forstatic and 1.1 to 1.2 for pseudo—statlc analysns of natural cut and fill slopes.

Retaining walls which:support tall rock cuts will stand vertical with only nominal shoring to prevent
weathering. This inherently means there is no active pressure in the rock zone. Therefore, only a
nominal value for active pressure is required to support the rock. For seismic analysis the dynamic
loads from a. slope only-occur from the Rankine wedge ‘which in soils is typically 30 to 40-degrees
(from the vertical) ina @ type material. However, with rock slopes the Rankine wedge is non-existent
to near vertical. Consequently there is no méasurable seismic force from the slope on the wall in a
rock section. In a thin soil section (<4- ft) the active pressure of 45 Ibs/ft® is suffi iciently conservative
to-account for any. additional seismic-loading. In thicker soil sections a simple approach®is to
include in the design analysis an additional horizontal force Pg to account for the additional loads
imposed on the retaining wall by the earthquake as follows:

Pe=% (umax)yt*H (acting at a dxstance of 0.6H above the base of the soil layer)
Where H = height of soil section, amax = 0.15 & y = unit weight of soil in slope. Because Pg=is a
short-term loading it is common to allow a ¥4 increase in bearing pressure and passive resistance
for earthquake analysis. Also, for the analysis of sliding and overturmng of the retaining wall it is
acceptable to lower the factor of safety to 1.1 under the combined static and earthquake loads?.

As a homeowner there are a number of measures one can take to limit structural damage, protect
lives and valuable objects in the event of a major earthquake. To be prepared and understand the:
mechanics of earthquakes we strongly recommend that you purchase a very practical book entitled
"Peace of Mind in Earthguake Couritry" by Peter Yanev; This book i is written for the homeowner and,
while currently out of print, used copies are available in paperback (Chronicle Books/S.F. ) from
Amazon.com and other locations.

nFoundatlon Cenditlons

Sandstone bedrock lies. apprcmmate!y five feet below the surfacé in the area of development. The
depth'to the top of bedrock at the location of the test borings is shiown on Drawing A. The overlying
soil is stiff and will stand in vertical cuts up to five feet when' dry. Dunng winter construction shoring
will be required. In wet' weather ground water.can be expected at the soil/rock contact, The rock,
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albelt hard, :s generaliy hrgh!y fractured and can normally be excavated by commcn means

happen ‘as soon as the mgﬁt after excavatron

No- taboratory”testmg was performed; since‘all foundations will be in rock, soil properties, such as;
moisture and.densrty do riot provxde any relevant: engmeenng data for fouindation design. In view of
the fact: that bedrock features in the Franciscan Formation can rarely. be correlated over short

2sting of -small.rock pieces provides no.viable data for use in design. We-based our

ner dhs oh:assessient of rock mdss propérties. Durmg exploratton in situ: testang ‘and’
samphng of the soil was: performed by Standard Penetration Tests (ASTM D1 586)*. We will
continue:to-evaluate the ground condmons during excavation and modify: our recommendation if
warranted.

Bedrock is not exposed on the sxte however there are road cuts i in the are that have typical rock
exposures for evaluation of engmeenng properties. The contractor may use these exposures to
determine the difficulty of excavation and the appropriate type of equipment to use.

Structures with foundations on rock will not experience any measurable settlement and there are no
conditions that require provisions to mitigate the effects of expansive soils, liquefaction, soil strength
or adjacent loads. The slope setback provisions in §1808 7 of the CBC do not apply to foundations
on slopes that are bottomed in bedrock. Except for seismic none of the requirements in CBC §
1803.5.11°and .12 apply.

Design Recommendations

‘All foundatxons must bear on the unweathered sandstone bedrock by footing type foundations: The
depth to rock can be’ :nterpolated from the data on Drawing A. Retammg walls in a full rock cut with
the recommended toe confinement may use footmg type foundations. For tall retaining walls the use:
of tiebacks for lateral restraint should be considered in lieu of deep keyways or piers. With rock cuts,
rock bolting and shotcrete (reinforced shotcrete) may be an economic alternative to traditionally
formed retaining walls. There are now local contractors with jackleg air-tract drills that can readily
install rock bolts. Per CalOSHA regulations. shanng will be required on rock cuts over six feet.

Summiary of Design Parameters
..'Desxgn parameters in this report were determined by field observations:and testmg and per'section
1806.2 of the CBC. supersede: the presumptwe values in the CBC table 1806.2.

e Seismic Dessqn (See Earthquake Hazards Sectron)
Soil Profile Site Class Type B, Ground motion parameters from USGS web site at
hitp://earthquake. usgs. qovlresearch/hazmaps/desmn with site coordinates..

s Active earth pressure: (see lateral loading formuia inEq. and Seismtc Desrgn Sect:on)
In'a Soil Section = 45 Ibs/ft> equivalent fliid pressure.
In'a Rock Section =35 Ibs/ft* (pounds per squaré foot)
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. Aﬂowable Bearmq Capacutv (Pauow) On Bedrock"’

féotmg is: excavaied into 'th'e bed}ocﬁ‘suﬁérade

;.  Lateral Bearing In:Bedrock
Passwe_ equwalent ﬂund pressure of 750 !bs/ﬁ3 and a fnct:on factcr of 0 45 to resist slxdmg They

Refer to Table 1
& Foundanon Dramgg_
Include items. in “Drainage Check List"

Details-on the application of these design values'are included in the following sections of this report:

SFootmg

'Footmg foundat:ons may: be used where.the entlre footmg is excavated mto unweathered rock For
.retammg wall footmgs the toe of the footmg must be excavated into rock, if'a keyway is not used-the:
top of the toe muist have three feet of horizontal confinement in the unweathered rock.

As-a minimum, spread footings should conform to the requirements of Section 1809 of the CBC
except that for foundations bottomed on rock the "Depth Below Undisturbed Ground Surface" in the
Table shall be :nterpreted as to'mean "The. Depth Below the Top of Weathered Rock". The footmgs
should be stepped as necessary to produce’ level bottoms and should be deepened as required to
provide at least 10 feet of horizontal confinement between the footing base and the edge-of the
closest slope face. Stepped footmg configuration per 1809.3 shall be accepted by the soil engineer.
In addition, the base of the footing should be below a 30 degree line projected upward from the toe
of the closest cut slope or excavation. For geotechnical considerations; since rock and soil are-
discontinuous media, footings should be connected up and downslope in a grid like fashion by tie

. beams. Isolated interior and deck footings should be avoided,

The maximum allowable bearing pressure for dead loads plus Code live loads for footing type
foundations bottomed in rock can be determined by the following formula™ :
Patow. = 0.33 % 10.0 * (footing width in feet) = (kips/ft?) (Not to exceed 10.0)

A 20-percent increase is allowed for each additional foot, beyond one-foot, of depth that the footing
- is excavated into the subgrade. The portion of the footing extending into the undisturbed subgrade

may be designed with a coefficient of passive earth pressure (K,)-equal to 6.0 with rock unit weight

of 130 Ibs/ft® or a passive equivalent fluid pressure of 750 ibslft,? and a friction factor of 0.45 to resist

sliding.. Lateral bearing-and lateral sliding may be ¢ombined and a one third increase is allowed for

transitory loading.

Note: (The aflowable’ beanng pressure was based on visual rock mass classification and oné-half the presumptive valuein NAVFAC
DM-7.2 Table 1 for this rock type lateral bearing was calculated assuming @ = 45 and vy = 130 Ibs/t))

Retammq Walls
Al retammg walls should be supported on fock by piers of spread footmg type foundat:ons Desngn
parameters for retammg wall foundations are covered under the appropriate section’ forfootmgs The.
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toe of footing type'retaining walls: should be excavated below grade and the concrets polred: agamst
natural ground the toe:should riot be formed.

;should be dessgned for a coeff iciel f: ! ) :
pressré of 45 Sbs/ft?“" For séismit [oz dmg ‘ "_om‘the sonl por’uon of the cut "refer to. the prevnous
:section on:Seismic’ ;Des:gn ‘Since the: backfill never truly provzdes ngxd support that preverits
mobilization: of thé active pressure, this value is. appropnate for normal or restrained walls For ngxd
tiedback faining waHs that ‘support soil slopes an "at rést” value ‘of the: -coefficient ofa ]
;pressure'(&) equal to 0.55 0r 72 Ibs/ft*: equwa{ent fluid pressure: should be used. Based on the
principles:of Rock. Mechanics; when protected from erosion intact bedrock does not. produce an
‘active: ﬂurd; essure w:th a tnangu!ar distribution; therefore, the. portion of: any wall suppomng arock
backslope _ signed for-a nominal: pressure of 35 /bs/ft2 (yes that is 'square feet) See:
Drawing A foF thie depth of the soil layer

When deterr m:ng wall loads the civil structural engineer:should consult with-usif using a proprietary
‘desxgn program to'be'sure the soil loads are.appropriately applied.

Allowable foundation bearing and lateral resistance to sliding should be obtained from the formulae
in the respective sections on pier or footing foundations. The factor of safety may be reduced to 1.1
for combined static and dynamic loading.

lithe shonng is conhstructed with rock bolts (see following: sect:ons) remforced shotcrete may be
used in lieu of structural concrete walls. Conventional concrete structural retaining walls may be
constructed without forming by using shotcrete and chimney drains. However, complete

waterproofi ing with this system is. very difficult and one should consult a waterproofing specialist.

Piers for 'garden’ type walls (supporting only landscaping) founded in the stiff soil may be designed
usmg the criteria in section 1807.3.2.1 (Equation 18-1) of the CBC, with an allowable lateral bearing
pressure of 200 Ibs/ft2/t of depth to calculate S;. Also Marin County Standard Type A,BorC maybe
used G

All retaining walls should have a backdrainage system consxstmg of, as a minimum, drainage rock in
a filter fabric (e. g. Mirafi™ 140N) with at least three inch diameter perforated pipe laid to drain by
gravity. If Caltrans specification Class 2 Permeable is used the filter fabric envelope may be omitted.
The pipe should rest on the ground or footing with no gravel underneath. The pipe should be rigid
drainpipe, 3000 triple wall HDPE, 3 or 4 inch ID, ASTM F810 or Schedule 40. Pipes with
perforations greater than.1/16 inch.in. diameter shall be wrapped in filter fabric. A bentonite seal
should be placed at’ the connéction of all-solid and perforated pipes. All backdrainage shall be
maintained in‘a separate system from roof and other surface drainage. The two systems'may be
jomed two-feet in elevation-below the lowest backdrain at a bubbler to prevent surface water from
backing up-and into the backdrainage system. Cleanouts should be provided at convenient:
locations, per §1 101.12 of the. CPC ‘however,; that.is a plumbing and maintenance consideration and
nota geotechmcal concern.
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Retainirig walls which.are adjacent to :hvrng:-ereas should have addmonal water proofin ng such ‘as
‘thre,_.drme "sronal draii I A Ay ,

below the sir ace’arid be. ﬂashe -to prevent‘t e entry of sorl matena! The heel of-thesretarmng;wai!
~feot1ng should be sloped towards: the hill to: prevent: pondmg of water-at the:cold:joint; the: dramage
pipe sholld be' placed ‘on the loweést point ori'the’ footrng The' backslope of the retaining walls should:
be ditchied to drain'to aveid infilfration of surface run-off into'the. beckdramag > system; All
waterproofing.materials must be installed in strict compliance with the: manufacturer's specifications..
A specrairst in waterprooﬁng should be consulted for the appropnate products ‘we arenot
waterproof‘ ing experts and do not: design: waterproofing, we ohly offer general gurdehnes that cover
the geot ical aspect of drainage. We have worked with. Division 7 in Novato for waterproofing
‘desrgn services.

Tiebacks

‘The anchor section-of the tieback must be in‘unweathered bedrock. The. capacity- of tiebacks should
be determined by the methods in Table 1, Capacity of Arichor Rods in-Fractured Rock‘” which does
not use an unbonded length. While a ten-foot long unbonded length is. preferred it is not necessary
to develop the low capacity tieback normally required for retaining wall stability. One should observe
the property lines and not extend the tiebacks into the adjacent property

Regardless of the: type. of anchor used.(e. g. mechanical, grouted or hehoal) tiebacks must meet the
following two criteria:

e Proof testing to 1.25,1’(imes the design capacity
= Depth of anchor must equal or exceed that determined by Table 1

The structural engineer should prepare detailed shop drawings, for approval, of the specific
materials and connection methods to be used at the bulkhead: Installation should follow
manufacturer's. specifi cations. The anchor rods should be high strength threaded rods specifically
manufactured for this application, such as “Williams® or “Dywidag” threadbars. For cotrosion
protection contact the manufacturer.

Grout should be tremmied to the bottom of each hole so that when the bar is inserted the grout will
be displaced to the surface. The bar should be provided with centering guides, and when placed in
the hole rotated and vibrated several times to assure thorough contact between the bar and grout.

When the. grout has. obtamed the desrred strength the anchor bars should be tested to 125 percent
of the desrgn load and tied off.at a desrgnated post tensioning load, normally about 33 percent of the
design load. The lift-off readings should be taken after the nut has beén set to confirm the post
tensioning. Typrcal tieback configuration is attached.

Shoring
For shonng in rock onhly- ( rock” narlmg) ‘non-stressed anchors suchas Wﬂhams Form: Engmeenng

Corp “All Thread” bars may: be.used. For rock and soil shormg the anchors are typrca!ly six to’ eight
feet long installed in a:4x4 foot staggered patteri and covered with wiré: fabri¢. Shoring should be
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installed downward in, ot more than, six-foot lifts &s the excavation progresses. One should
observe the property lines and not extend the rock anchors it the adjacent property.

Fo‘ﬁie.mooféry‘ shoring the “Mackenzie® system is.quick and inexpensive to install, The#6'bars. are
-grouted- : lace. the chain fabfic: placed, then #5.horizontal bars : are pressed against the fabric
,and welded ‘the he f-the #6 dowels: actmg as wales.across.the fabric covered: slope. In:
‘severely fractured rock, Vértical bars may.also be required.

Typical shiring details are attached.

‘Geotechmoal Considerations for- Siab on-Grade. Construchon

;Slab on grad ' construct:on whlch ‘spans.cut: and fill orfock:and soil sections will settle dlﬁerentxally
‘and crack. Therefore this: type of: constructioni is not recommended for living areds or garages unless
theareas are. completely excavated into rock or: underlam‘by compacted fillor the slab'is. desngned as
a structural slab. If the slabis. underlain by a wedge. of fill or natural soil over rock a floating slab will
‘still settle dlfferentlally, siopmg fowards the thickest section of fill. Because the loads on a ﬂoatmg stab
are-usually small the settlement may be negligible.

The base for slabs on grade should consist of a 4-inch capillary moisture break of clean free draining
crushed rock or gravel with a gradation between 1/4 and-3/4 inch in size. The base should be
compacted by a vibratory plate compactor to 90 percent maximum dry density as determined by
ASTM D-1557. A 10-mil impermeable membrane moisture vapor retarder should be placed on top of
the gravel. An under-slab drain system, as shown on the.attached drawing, should be installed
infunder the drainrock. The gravel should be “turned down” by a vibratory roller or plate to provide a
smooth surface for the membrane. Reoycled material is never acceptable.

Where migration of moisture vapor would be undesirable (e.q. under hvmg spaces and areas
covered by flooring) a “true” under-slab vapor barrier, such as “Stego® Wrap®, should be installed. In
this case one should consult an expert.in: waterproof ing, otir recommendations: only-apply to the
geotechnical aspect of dramage and do not address the prevention of mold or flooring failures.

The top of the membrane should be protected during construction from puncture. .Any punctures in

the membrane will defeat its purpose. The contractor is respons:b!e for the method of protecting the
membrane and concrete placement. Drains and outlets should.be provided from the slab drain rock.
(See attached Drawing for Typical Under-slab Drains)

Cuts and Fills

Unsupported cutsand fills are. generally not recommended for thls site: Fills'behind retaining walls
should be:of material: approved by the geotechmcal engineer and compacted to-a maximum dry
density of 90 percent as determined by ASTM D-1157. Fills’ underlymg pavements shall have the top
12 inches compacted to 95 percent maximum dry density. For fill specmcatxons in utility trenches
refer tothe pro;ect civil drawmgs for fill specifi cations in utmty trenches referto the. project civil
drawmgs Do not used standard PG&E french specifi catxon as the trenchwill act as a drain and has
caused landshdes
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Geotechmcal Dramaqe Cons:derat:ons

for ADevelopment Prorects !n Marm County 'by ~th' "Mann County StormWater‘ follatron Preven’uon
Program (MCSTOPPP www.mestoppp: org)-and Ba _area Stormwater Management Agencies
Association’ (BASMAA WIWW: basmaa org) when: possnbie

The site- should be graded to provrde posmve drainage away from the foundations at a rate of.5

: ‘ : & CBC section1804.3). All roofs should be
equ:pped w:th gutt s;and )downspoutsr:that drscharge into-a solid drainage line. Gutters may be:
eliminated if roof funoff is:collected by shallow surface ditches or other: acceptable landscape:
,. gradmg Al dnveways nd flat-areas should drain.info controlled collection points-and all-foundation
and, retammg walls constiucted with backdrainag ;systems Surface drainage’ systems, e.g. roofs,
ditches-and drop: inlets must be maintained separately from: foundatlon and. backdramage systems
‘The two systems may bejoined into one pipe at:a drop-inlet that is:a minimum of two feetin
elevation below the invert of the lowest back or slab drainage system. A bentonite seal should be
placed at the transition point between drainpipes and solid pipes.

One should observe the ponding of water during winter and consult wrth you landscape professional
for the location of surface drains and with us if subdrains are required.

All drop inlets that collect water contaminated with hydrocarbons (e.g. driveways) should be filtered
before dnscharged in to a natural drainage.

All cross slope foundations should have backdrainage. In compliance with section 1805.4.2 of the
CBC foundataon drams should be mstalied around the penmeter of the foundatnon On sloplng Iots
and foundat«on lmes should be provnded Wlth weep holes to a!!ow any accumulated waterto pass
through the foundation. The top of the drainagé pipe should be a minimum of four inches below the
adjacent interior grade and constructed in accordance with the attached Typical Drainage Details. All
drainpipes should rest on the bottom of the trench or footing with no gravel underneath. Drain pipes
with holes greater than %-inch should be wrapped with filter fabric, if Class 2 Permeable is used, to
prevent piping of the fines into the pipe. If drain rock, other than Class 2 Permeable, is used the
entire trench should be wrapped 'with filter fabric to prevent the large’ pore spaces in the drain rock
from silting up. On hillside lots it may not be ‘possible to eliminate all moisture from the substructure
drea and:some monsture is acceptable ina weli-ventﬂated area.. Site ¢onditions change due to
natural (e. g. rodent actlv;ty) and man related actions and dunng years: of below average rainfall,
future ground water problems may not be evident. One should expect to sée changes in ground
water conditions in the future that will require corréctive actioris,

All surface and ground water-collected by drains. or ditches should be d}spersed across the property
below the striicture: Since a legally recogmzed storm drainage system is not present downslope we
tecommend that your attorney be consulted to- determine the !egal manner of discharging dramage
from the roof-and surface area drains. It should bé noted that improperly discharged. concentrated

‘Page i0 6714
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draxnage mxght be 1 source of habmty and lmgataon bati

-waﬂs or m shrubbery We should dxscuss possnble soiuttons thh your landscape profess;onal at an
appropriate time.. Suggested dispersion.fi eld details'are:attachied, When it is.not possibleto. locate:
outfalls’ in n-established dramage there is a risk'that: sioughmg may.occur. The owner should be
-diligentir 'amtammg the energy- diss ating.- ripfap and correctmg minor. slumps as-they occur. The-
upslope property owner is always responsible to the adjacent lower property owner for water,
coliected or natural, which may have g physxcal effect on‘their property.

Al aterals- carrying water to-a discharge point'should be SDR:35, Schedule 40 or 3000 triple wall
HDPE pipe, depending on the application and should be buried. ‘Flex pipe’ is never acceptable:
Cleanouts for stormwater drains:should be installed in accordance with §1101.12 of the CPC.
However, this is not a geotechnical consideration and is the responsibility of the drainage contractor.

Retaining walls, cut and fill slopes should be graded to prevent water from running down the face of
the slope. ‘Diverted water should be collected in'a lined “V" ditch or drop inlet. leading to a solid pipe.

If the crawl space area is excavated below the outside site grade for joist clearance, the crawl space
will act as a sump and collect water. If stich’ construction is planned, the building design must
provide for gravity or pumped drainage from the crawl space. If it is a concern that moisture vapor
from the crawl space will affect flooring, a specialist in vapor barriers should be consulted, we only
‘design’ dramage for geotechnical considerations.

The owner'is responsible for periodic maintenance to prevent and eliminate standing water. that may
lead to such problems as dry rot and mold.

Construction grading will expose weak soil and rock that will be susceptible to erosion. Erosion
protection measures must be implemented durmg and after construction. These would include jute
netting, hydromulch, silt barriers and stabilized entrances established during construction. Typically
fiber rolls are installed along the contour below the work area: Refer to the current ABAG® manual
for detailed specifications and apphcatlons Erosion control products are available from Water
Components in San Rafael, The ground should not be disturbed outside the immediate construction
area. Preventlon of erosion is emphamzed over containment of silt. Post construction erosion
control is the responsxbxltty of your landscape professxonal Itis the owner’s responsibility that the:
contractor knows of and.complies with'the BMP’s (Best Management Practices) of the Regional
Water Quahty Control Board avax!able at wwwiswrcb.ca. gov, I water quality stormwater .
‘construction.. In addition, summer-construction may- create consxderab!e dust that should be
controlled by the judicial application of water Spray. After construction, erosion resistant vegetation
mustbe: estabhshed on-all slopes to reduce. sloughing and-erosion this is the responsibility of a
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Ié’hé{s‘cabé ;S‘rofe's"s"iéﬁal P"é'riod‘rc ra'nd 'Mélhte” ar 'c:e hould be perform 'f

;to clean -and maintain: all

Drainage Checklist.
Béfore: submrttmg the pl‘Ojth drawmgs tous for review the: architect:and structural: ‘engineer’ ‘should
be.sure: the following. apphcab!e drainage items:are- shown -on'the: drawmgs
Under-slab dramv d outlets:
Crawl space’ dramage
Cross-slope footing and grade beam weep holes
Retaining wall backdramage pipes with no’ gravel Under the pipes
Top of retaining wall heel sioped towards rear-at % -inch per foot.
Drairi pipe locatec west. part of footing:
Iny f foundation drains located 4-inches below interior grade
No: gravel under any, dramplpe A

Bentonite seals at dramplpe trans;tlon to solid:pipe
Proper installation of the drainage panels
Outfall details and location
Subdrains under any fill slopes

In lieu of the above details actually being shown on the drawings there may be a:

e Note on the structural drawings: "Drainage details may be schematic and incomplete,
refer to the text-and drawmgs in the geotechnical report for actual materials and
installation”

e o & © & @ © @ .6 o e © @
35
-
; (D
6”
o
=
G_
Dy
=
o)

Construction Inspections

In order to assure that the construction work is performed in accordance with the recommendations
in this report, SalemHowes Associates Inc. must perform the following applicable inspections. We
will provide a full time project engineer to supervise the foundation excavation, drainage, compaction
and other. geotechmcal cencerns during coristruction and accept the footing grade / pier holes prior
to placing any remforcmg steel in‘accordance with the CRC or CBC Section 1702-Definitions and
Table 1704.9 continuous inspections for drilled piers and earthwork, if required. Otherwise, if
directed by the Owner, these inspections will be performed on an “periodic as requested basis” by
the Owner or Owner's representative. We will not be responsible for construction we were not called
to inspect. In this case it is the responsibility of the Owner to assure that we are notified in a timely
manner to observe and accept each individual phase of the project.

Key Inspection Points ,
¢ Map excavations in progress to identify and record rock/soil conditions.
e Accept final footing grade prior'to placement of reinforcing steel.
e Accept subdralnage prior to backfilling with drainage rock.
o Accept drainage drscharge location.

‘Additional Engineering Services:

’We should work c!ose!y With: your pro;ect engineer and architect to. mteractwely review:the site
;gradrng plan and foundation design for conformance with the intent of these: recommendatrons We
‘should provide periodic engineering mspectlons and testing, as: outlmed in this report, during; the.
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‘construction-and: upon completion to:assure-contractor: comphance and provide a final report
summarizing the work and desigh ‘changes, if any:

Any engmeermg or mspectson work bey 'nd;.the $cope: of thig report would be: performed atyour”
request:and: at ourstandard fee schedle.

Limitations on'the Use of This: Report g
This report is prepared rthe exclusive use 'of Kalman Zeiger and his design professionals for:

conistruction of’ the: proposed new residence. This is'a copynghted document and'the unauthorized
copymg and dlstnbuho e,.expressxvely proh|b1ted Our semces consrst of professnonal opm:ons,

’th:s t:me Thts Werranty is: m-lxeu of eilother warrantles exther expressed or 1mphed

All conclusions and recommiendations:in this: report are contmgent upon SalemHowes Associates
bemg retained o review the geotechmcai portion of the final gradmg and foundation-plans pnor to
construction. The analysis and recomimendations contained in this report are preliminary and based
on the data obtained from the referenced subsurface explorations. The borings and exposures

. indicate subsurface conditions only at the specific locations and times, and only to the depths
penetrated. They do not necessarily reflect strata variations that may exist between such locations.
The validity of the recommendations is based on part on assumptions about the stratigraphy made
by the geotechnical engineer or. geologist. Such assumptlons may be confirmed only dunng earth
work and foundation construction for deep foundations. If subsurface conditions are different’ from
those described in this report are noted during construction, recommendations in this report must be
re-evaluated. It:is advised that SalemHowes Associates Inc. be retained to observe and accept
earthwork constructlon in order to help confirm that our assumptions and preliminary
recommendations are valid or to modify- them accordingly. SalemHowes Associates inc. cannot
assume responsibility or liability for the adequacy of recommendations if we do not observe
construction.

In preparation of this report it is assumed that the client will utilize the services of other licensed
design professionals such as surveyors, architects and civil engineers, and will hire licensed
contractors with the appropriate experience and license for the site grading and construction.

We judge that construction in accordance with the recommendations in this report will be stable and
that the risk of future instability is within the range generally accepted for construction on hillsides in
the Marm County area. However -one must realize there is an inherent risk of mstabmty associated
with all hillside constriiction and, therefore, we are unable to guarantee the stability of any hillside-
construction. For houses constructed on hillsides we recommend that one investigates the economic
issues of earthquake insurance:

In the event that any changes in the nature, design, or location of the facilities are'made, the
conclusions and recommendations’ contamed in this report: should not be considéred valid unless the
changes are reviewed and conclusions. of this report modified or-verified in writing by-SalemHowes
Associates Inc. We are not responsible for any claims, damages, or liability associated with
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1nterpretat|ons of subsurface ,dataeor reuse of the subsurface data or engmeenngfanalysns w:thout

~been started’ before the next wmter

'We trust thls provxdes you with the: mformahon requ:red ifor your. evaluation of geotechmcal

E Vmcent Howes
Geotechmcal Engmeer
GE #965 exp: 31 Mar 14

Attachments: Drawing A, Site Plan and Location of Test Borings
Drawing B, Typical Site Section
Typical Under—slab Drains
Typical Drain Detail
Typical Dispersion Field Details
Typical Shoring Details
Typical Retaining. Wall.Drainage
Logs of Test Borings:
Plate 1, San Francisco Bay Region Earthquake Probabilities

References: Géiéral: 2010.Califoimia Bililding Code and Residential Building Code

Bl Rxce Saleém J; Smith, Theodore C and Strand, Rudolph G:: Geology for Planning Central and Southéastern Marin
County, California, California Divisions of Mines and Geology, 1976 OFR 76-2 SF,

21 sDA, Soil Conservation Service, Soil Survey of Marin County California, March 1985

“@U.8. Geological Survey, Probabilities of Large Earthquakes in the San Francisco Bay Region, 2000 to 2030 Open-

File Reéport 99-517, 1999

@ California Depariment of Conservation, Division of Mines and Geology, Maps of Known Active Fault Near-Sdurce
Zones in California and Adjacent Portions of Nevada, February 1988, lntemattonal conference of Building
Officials

@ Départment of the Navy, Naval Facilities Engineering Command, Soil Mechanics, Design Manual 71 7. 2

. o (NAVFAC DM-7) May 1982,

© Uniform Construction Standards, most recent edition, Marin County Building Department

® L eps, Thomas M.,Review of Shearing Strength of Rockf Il; Journal of the Soil Mechanics. and Foundation. Division,
Prec. ASCE Vol.96 No.SM4. July 1970, pp1159-

™ Bowles, J ph; E:, Foundation Analysis and Design, fourth edmon. McGraw-Hill, 1988 pg. 614,

® Seed, H, d;Whitman R\V. {1970) Deslgn of Earth Structures for Dynamic Loads. Lateral Stresses in the
Ground and Design of Earth Retaining Stiuctures, ASCE, Cornelt University |

L ASSOC!atIOH of Bay Area:-Govermments (ABAG), Manual of Standards for Erosion & Sedsment Contro! Measures
Most recent edition,
Storm Water: Quality Task Force; Cahforma Storm Water Best Management Practxce Handbooks

. Constructnon Activity, March 1993
o USGS web site a "hﬂp l/earihquake usgs govlresearchlhazmapsldesgn
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Dréin:Pipe:

. Manifold:
“Slab-On=Grade®

I See Sectionin Reporton |
b for Additional Details. -+

f"!““"‘ i Slopa Tindch: Bultent 1,65

K 4mt‘u‘-" ST

Solid Line
Outlet

Bentonile Seal

at Foundation

PLAN VIEW

NO SCALE

Slab on Grade

Drain Rock
L

Moisture or vapor |

barrier :

— 000 triple wall HOPE
pipe Holzs Down

m , ~ Typ. Section Thru Drain Line

" NoSezle

TYPICAL UNDERSLAB DRAINS

NO SCALE
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Trench width is min.
req. for installation.

'U' Shaped trench bottom.
Slope trench min. 1%

to drain and provide out-
let and cleanout risers.
Note: pipe at bottom

of trench, no
gravel under pipe.

Top of pipe 4" below
adjacent. interior grade.

2L T .7 W /=< 2P

Willow Avenue AP, 2 March.2014:

(clay»rlch)

Backflll7w1th 1mpermeable

JVGeotextiié filter fabric on tOp;
(e.g. Mirafi 140NW).

* Permeable backfill (e. g. Caltrans
Class 2 Perm) Vibrate into’place.

3¢ min. perf. pipe ( Sse Note)
perforations.down .
if holes are greater than 0.1"
in ¢ wrap pipe in fabric.

Béntonite. clay seal at transition to
solid pipe.

NOTE: We recommend rigid drainpipe
3000 triple wall HDPE, 3 or 4
inch ID, ASTM F810.

TYPICAL DRAIN DETAILS
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 Stresl

and drain lines {o accommodate
landscaping

‘Dimensions vary, min. 2:1.

S AT Y S T P 3

D PN riprap

’ D’fop-inl‘et 13,0
T . e N

Buried solid pipe
SDR 35 or betler

2 Ling wilh Filter Fabric

e.g. Mirafi 140N
"Key inall around

12x12-in drop-inlel
stub pipes inlo box

Conlour Line  ~eee— U R J—

% hote in bottom of
pipe; eachend.
Daylight one end
for cleanout

Lay pipe level
paraliel to.contour
holes'up

SKETCH-FYPICAL DISPERSION FIELD DETAILS
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 Biichto Drain -

, C.NCRETE

WATER-
PROOFING -

SLAB
FOOTING

" 6" MIN.,
COVER

- FILTER
FABRIC
1i Calirans Class 2

Permeable is Used
Ormit Filier Fcbnc

WZ W\,
NATIVE SOIL
774 AN

™ ln addition to over!appmg

the fabric at the top i
: | tecommended tbat

 Backdrainage Options
{one;of the three)

D Muradram“* 6000 Panels
. Drainrock-in a filter fabric envelope.
»  Class'2/Permeable-

s Ali options require a moistiiie ‘barder on
- the concrete and @ drainpips.

' - -4
ano&a-?

Alierrate Draingips
Location

PERFORATED
DISCHARGE

3000 triple wall
HOPE, 4 inch 1D,
ASTM F810.
Heles Down
Retaining Walis
Over 18" high
Should use
Schiedule 40 pipe

T
¥

<% minus draintock
in-a fitter fzbric envelepe

Slope heal %- i /R
‘tofezr to diain

]
¥
4

i Mtrauram Panels require a “Buirite” of Drain Rock in Fmar Faonc l

ch:lﬂ on grourd
or fcozmg with
{ Ao orave! undemea h

Vel 120N

g
-
#

'\IOTE Ther are sitgmative fiat
'dram collectors in lieu cipipes,
avanlabie fromWater: Components
; ‘m Szn Rafde!

TYPICAL RETAINING WALL DRATNAGE DETAILS



PROJECT: Willsw. Ave AP BORING: A
ENGINEER; E. V. Howes LOGGED BY: J. Gillis

JOB #.:1402008 DATE:19 February 2014

DESCRIPTIVE LOG REMARKS'

GRAPHICLOG

| PLASTICITY INDEX (R)

‘SAMPLE TYPE:
() Blos Per foot

DEPTH (fegt)
‘WATER LEVEL

TOPSOlLOO-10r i iz B
. darkbrown silty [ML] soxlmmnr.e rcotmg and no  feta

~ rockfraqments, grades foresiudal sof at 1.0° %

2+ o 'RESIDUAL SOIL1.0+3.0"
~ reddish browi sty {ML) Soil vith’ increasingly ,5%%
/]

3 frequent weatheréd sandstone fragments and Top of rock 3.0'

o7 | a5 ‘ ’ - ‘somewhat moist. grades fo bedrock at 3.0' % SANDSTONE [Ks]
7

- SANDSTONE {Ks] 3.04.5'

e very hard, weathered and somewhat fractured % 7
- fine fo medium-grained sandstone with some /é
G rooting within fractures. dry and: weH indurated /)

. - End of Log
8 Ground water was not
by Encountered in boring

DRILLED BY: TransBay EQUIPMENT: Portable Hydraulic

BORING SIZE: 3 SHEET: 1 of 1.




PROJECT: Willow Ave AP
ENGINEER:
JOB# 11402008

BORING: B
LOGGED BY: J. Gillis

DATE:"19 February 2014

‘pLASTICITY INDEX () |

SLIQUIDELIMIT:

1 (N Blows:Per foot:
| DEPTH (feet

\WATER LEVEL.

DESCRIPTIVE:LOG.

REMARKS

SRAPHICLOG

s
]

SPT | 28

16
17+
.
19_;

sk biown sty [ML] soll with fine rostingand:fio.

N_rock fragments: arades to resiudal soil at 1.0'

RES{DUALSQ! Liﬁv.0'¥5~.5'
-teddish brown silty [ML] soil with incréasingly
frequent weathered sandstone fragments. and
somewhat moist. grades to bedrock at 5.5'

SANDSTONE [Ks] 5.5-7.0° )
very hard, weathered and somewhat fractured

\__rooting within fractures. dry and well indurated
End of Log

Tap of rock 5.5°
SANDSTONE [Ks]

7

N

‘fine fo-medium-grained sandstone with some -

Ground water was not
Encountered in boring

DRILLED BY: TransBay’

‘BORING SIZE: 3"

'EQUIPMENT: Portable Hydraulic:

SHEET: 1 of 1




PROJECT: Willow Ave' AP
ENGINEER:E. V. Howes

JOB#: 1402008

BORING: G

LOGGED BY: J. Gl

‘DATE! 19 February'2014.

"PLASTICITY INDEX (R)

(N} Blows Per foot

‘SAMPLETYPE
{DEPTH (feet).

WATER LEVEL

DESCRIPTIVE LOG

REMARKS:

“GRAPHIC LOG

1

b 2"

S 8PT | 45

19+

TOPSOIL 0.0%1: 5'
‘ dark brown’ sily [MLI soil with

ine roohng ard.no:
- rock fracments arades 1o res:udal Solat15

RESIDUAL SOIL 1550
reddish brown siity [ML] soil with increasingly

frequent weathered sandstone fragments and % :
someivhal moist. grades to bedrock at'5.0' :

Endof Log

SANDSTONE [Ks] 5.0+-7.0'
very hard, weathered and somevhat fractured:

fine to'medium-grained sandstone with sofie /
 _roolin within fiaures. dry and well ndueies 24

Top of rock 5.0

W
% SANDSTONE [Ks]

‘Ground waler was riot
Encountered in boring

DRILLED BY: TransBay

BORING SIZE: 3"

EQUIPMENT: Portable Hydraullc

SHEET: 16f1
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Notes to Boring Logs

'1):Soil designations: in this: report confprm to the Umﬁed Soﬂ Class1ﬁcanons per ASTM

: . 3 og.: REF” (rcfusal» ‘
;the number of blows reqiired to penetrate 6" exceeded 50.

3. Borehole and. test plt data are ‘-’cpnmdered representanve of thie subsurface condition: only
‘,for the time and locatxon at which the data were obtained. Interpretatmn or
extrapolation of these. data represent an-exercise in Judgmem based on educanon and
‘experience and is not warranted as precisely representing subsurface condmons at-all
locations. During construction variations will be observed in the field and fi eld design
changes should be expected.

4) PP indicates in situ measurement$ made by a standard pocket penetrometer in tons per
square foot unconfined ¢ compressive- strength

TV indicates in situ'measurements made by-a Torvane in kilograms per square
‘centirheter.

’5). LL-indicates the Liquid Limit of soils and
Pl indicates the Plasticity Index of soils per ASTM D-4318
Que indicates the unconfined compressive: strength per
‘ ASTM D-2166
;TX/ UU indicates an Unconsohdated Undrained Triaxial Test,
Conﬁnemem pressure/Ultunate strength in psf.
DD indicates dry density in pcf.
mc indicates moisture content in percent.

6) Qaf = artificial fill
Qc = colluvium
Ks = sandstorie bedrock ~

OColluvium.- Unconsolidated:and unsorted soil material and weathered rock fragments which have accurnlated on or at

the base of slopes by natural gravxtatxonal or, slope wash processes, derived by weathering and decomposition-of
the. under]ymg bedrock material,

-Residual Soil- Soil formed in: placq by the dlsmtegrat:on and decomposition of the rocks and the consequem weathering
-of the:mineral materials; Presumably developed from the same kind of rock as that on which it lies:



20 MILES

o 20 KILOMETERS

Fo:- Probability of magnitude |
- 6.7 orgreater quakes |

before 2032 onthe

mdxcaled faull

i Increasing 'pmb,abilﬂy ——
along faull segments

Expanding urban areas

Using newly collected data and evolving theories of earthquake occurrence, U.S. Geological
-Survey (USGSY and other scientists have concluded that there is a 62% probability. ofat least one
magnitude 6.7 or greater quake, capable of causing wrdespread damage, stnkmg somewhere in
the San Frarcisco Bay région before 2032. A major quake can’occur’in any. part of this densely
populated region. Therefore, thére is an ongoing need for all. communities in the Bay region to
contintie preparmg for the: quakes that will strike in. the future.

Plate 1, San Francisco Bay Region Earthquake Probabilities

Fram:  USGS FactSheet038-03°
Revised. September 2004



