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FEQTECHNICAL and : Gary W. Russey

ENVIRONMENTAL Keijth 8. Gregory

CONSULTANTS Juan B. Hidalgo
February 7, 2001

¥r. John Fisher
1435 Partrick Road

Vapa, CA 94558
. 4 4
RE:  Preliminary Geotechnical Investigation ' Project Number: 5514.01.01.2

Fisher Tentative Parcel Map
APN’s 050-010-24,30,31
Napa, California

Dear Mr. Fisher;

INTRODUCTION

This report presents the results of our preliminary geotechnical investigation for the Fisher
Tentative Parcel Map in Napa, California. The Fisher property (APN 050-010-24,30,31) is approximately
1213 acres in size and extends over moderately steep to steep, wooded, landslide-prone terrain off of
Partrick Road west of the City of Napa. RGH previously performed a Preliminary Geotechnical
Investigation for a previous Tentative Map of the Fisher property (APN’s 050-010-24,31,30,33,34), and
presented the results in a report dated April 28, 1999. The landslides and site location is shown on Plate
I

The subject property comprises three large acreage parcels of 300:, 428+ and 463= acres. Itis
proposed to subdivide the subject property into six lots of 122+, 2004, 193+, 270, 200+ and 228+ acres.
Each parcel will contain two lots each. We understand you wish to identify a geotechnically feasible
building envelope on each of the proposed properties and two alternate sites for possible future single-
family residential development. The proposed building envelopes and alternate sites are to be accessed

oif of Partrick Road primarily by pre-existing dirt roads.

707-252-8105 101 South Coombs Street, Suite F1, Napa, CA 94559 FAX: 707-544-1082
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The purpose of our investigation was to evaluate the geologic conditions on the subject property
and provide geotechnical engineering input during the preparation of the Tentative Parcel Map. In
addition, we were to recommend supplemental geotechnical services needed for future residential design
and construction on the individual lots.

J -4
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SCOPE AND SERVICES PROVIDED

Qur scope of work was limited to a brief site reconnaissance, a review of selected published
geologic data and stereo-paired aerial photographs pertinent to the property, and preparation of this
report. Our scope of services included identifying geotechnically feasible building envelopes and alternate
sites on each of the proposed lots for future single-family residential construcﬁon, A list of the
geotechnical references reviewed is presented at the end of this report. Cn January 17, 2001, our
geologist conducted a surficial reconnaissance of the proposed building areas selected by Reichers, Spence
& Associates (RSA), the project Civil Engineer. During the reconnaissance, we observed exposed
topographic features, surface soils, rock outcroppings, cut banks, swales and ravines. The proposed
building areas are shown on the Tentative Parcel Map prepared by RSA, presented on Plate 2. A geologic
map of the property is presented on Plate 3. A site-specific subsurface exploration was not requested,
authorized or performed for this phase of our services.

Based on the geologic literature review and site reconnaissance, we were to develop the following

information:

Al A brief description of surface, geologic and spring or surface sespage conditions observed

during our reconnaissance;

RGH Georechnical and Environmental Consultants
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B. Distances to nearby active faults and a discussion of geologic hazards that may affect the

proposed residential development;

C. Cur opinions regarding the geotechnical feasibility of the project; and
I 8
D. Preliminary conclusions and recommendations concerning;
1. Primary geotechnical engineering concerns and mitigating measures, as applicabie;
2. Possible foundation systems for new structures;

Feasibility of access routes to the site:

L

4. Slope stability of building areas for construction of leach fields and dwellings; and
5. Recommended supplemental geotechnical engineering services.
SITE CONDITIONS

The property is an iregularly-shaped parcel that extends over grassy and wooded knolls, saddles,
swales, ravines and ridges. Moderately steep to steep slopes separate the swales and ridges. Carneros
Creek flows southeasterly along the southwestern property boundary. Partrick Road extends in a
northwesterly direction through the approximate middle portion of the property. Building areas are
generally situated on less sloping portions of the site such as knolltops and saddle areas. In general, the

portions of the property that extend southwesterly of Partrick Road are underlain by very large, ancient

BGH Geotechnical and Ervironmental Consultants
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landslide complexes. Younger active landslides are visible on the surface of the larger slides or on
formerly undisturbed ground, most notably downhill from the alternate B building area on Lot 5. The
surface soils on the sloping portions of the property are undergoing erosion, sloughing and a gradual
downhill movement commonly known as creep. Soil creep is typically manifested by hummocky

- .
topography and downhill-leaning trees at their bases. ) —

Geology and Soils

The U.S. Geological Survey maps reviewed, Fox et al. (1973), indicate that, in general, the north
and northeastern portions of the property are underlain by predominantly late Miocene-early Pliocene
Sonoma Veolcanics rhyblite bedrock. Sedimentary rocks of the Jurassic-Cretaceous Great Valley
Sequence underlie the southwestern through southeastern and far northeastern portions of the property.
The sediments generally comprise mudstone, siltstone and minor thin-bedded sandstone. The Great Valley
sediments comprise the majority of slide-prone materials on the property.

Mapping by the U.S. Soil Conservation Service (Lambert and Kashiwagi, 1978) has classified soil
over the portion of this property proposed for development as belonging to multiple series including the
Fagan (132), Felton (136) and Forward (139, 140 and 141) series. The alternate building area on Lot 4
is shown to be underlain by the Fagan series, and comprises well-drained soils on side siopes and uplands.
These soils are said to have moderate to high plasticity (LL = 30 to 55; PI = 10 to 35) and expansion
potential. Runoff over these soils is rapid. The hazard of erosion is moderate. The remaining building
areas are shown 10 be underlain by members of the Forward series. These members generally comprise
well-drained, moderately steep to very steep soils on uplands. These soils are said to have low plasticity
(LL = 15 to 30; PI = NP to 15) and expansion potential. Runoff over these soils is medium to very rapid.

The hazard of erosion ranges from slight to very high depending on slope.

RGH Georechnical and Ervironmental Consultants
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Landslides

The California Division of Mines and Geology's reconnaissance photo interpretation maps of
landslides (Dwyer, 1976) reviewed indicate large-scale landslide complexes across the 1213-acre parcel.
Most ofthe 1andslide'§ctivity 1s confined to the portions of the parcels on the SOﬁﬁTWeStBI'Il side of Partrick
Road. There are also numerous smaller landslides either on top of the larger landslides or on natural
slopes. The landslides are of varying sizes, depths and degrees of activity ranging from dormant to active.

Our aerial photograph interpretation generally confirms the presence of these landslides.

Fauitine and Seismicity

" We did not observe land forms within the area that would indicate the presence of active faults and
the site is not within a current Alquist-Priolo Earthquake Fault Zone. However, the property is shown
to be bordered by the Carneros fault along the southwestern property boundary. The Carneros fault is
generally considered to be inactive (older than 11,000 years); The risk of future fault rupturing at a given
site is generally considered to be subordinated to recent faulting (younger than 11,000 years). Several
northwest-trending active fault zones exist in close proximity to, and within several miles of, the site
(Brown, 1970; Helley and Herd, 1977; Bortugno, 1982). The shortest distances from the site to these
faults are presented below in Table 1. However, the property is within a seismically active region and as

such will be subjected to strong ground shaking.

RGH Geotechnical and Environmental Consultants
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TABLE 1

ACTIVE FAULT PROXIMITY

Fauit Direction Distancs-Miles
.2 3
- San Andreas . 28 — SW
Healdsburg - Rodgers Creek 7% Sw
Green Valley 8% E
Hayward 18 3
West Napa (Zoned) o) SE

Groundwater

Free groundwater se'eps or springs are evident throughout the property but were not
observed at the preselected building areas during our reconnaissance. However, we did observe
phreatophyte (water- thriving) grasses outside of the preselected building area on the éastcm side
of the alternate B site on Lot 4. On hillsides, rainwater typically percolates through the porous
topsoil and migrates downslope in the form of seepage at the interfaces of the topsoil, landslide
debris and bedrock, and through cracks and fractures in the bedrock. Fluctuations in the seepage

rates typically occur due to variations in rainfall and other factors such as periodic irrigation.

RGH Geotechnical and Environmental Consultants
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DISCUSSIONS AND CONCLUSIONS

Based upon the results of our geologic data review and recormaissance, we judge that it
is geotechnically feasible to construct single-family residences, leach fields and access driveways
on the building areas and alternate sites-as shbwn on Plate 2. The primary geotechnical
considerations and potential mitigating measures recommended for building site developme.nt are
discussed in the following paragraphs. These conclusions are preliminary and will need to be
verified or modified during final design following a detailed site specific geotechnical investigation
including subsurface exploration, laboratory testing and geotechnical engineering evaiuaﬁon; as
recommended herein. The thickness and expansion potential, creep potential and/or the porosity

of the surface soils will be analyzed during our site specific investigations.

Landsiides

We observed active landslides and landslide complexes on the Fisher property, as shown
on Plate 1. The preselected building areas, as shown on Plate 2, are generally located outside of
these landslides. The building area on Lot 3 is situated along a stable-appearing ridge. However,
the headscarp of a large landslide and a definite landslide zone are situated on the steep flanks
southwest (downhill) of the building area. The alternate A and B building areas on Lot 4 are
sifuated near the lower portions of definitely active landslide zones. Alternative B building area
on Lot § is situated north (uphill) of an active slide complex. In addition, a fresh (recent) scarp
was observed on the slopes to the southeast. To minimize the impact of slope instability affecting

the building areas, setback zones should be established, as recommended below.

RGH Geotechnical and Environmental Consultants
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Residence Locations and Setbacks

To reduce the risk of slope instability affecting future residences, they should be located
in the building areas shown on Plate 2. We anticipate that, in general, spread footings could be -
used for foundation support in relati'\?ely level building areas underlain by shallow bedrock™
Where the depth to bedrock exceeds 3 feet, drilled piers and grade beams should be considered
for foundation support. Either foundation system will need to derive support in bedrock below
the surface soils or in engineered fill keyed into bedrock. Design criteria of such foundation
systems should be developed by a site specific geotechnical investigation as recommended in the
supplemental services section of this report. Building development setbacks shouid be established
from steep slopes and landslides. We recommend a minimum horizontal setback distance of 50-

feet from breaks in slope of 2:1 or steeper, and of 100-feet from landslides.

Access Drivewavs

Access to the parcels will be gained from the existing dirt roads or construction of new
driveways. In general, the proposed driveways should be aligned to avoid steep slopes and areas
of instability in order to reduce construction costs and future maintenance. Access to building
areas on Lots 1 and 2 along the ridgeline would extend up steep slopes, and would have to be
accomphished with a switchback or a series of switchbacks. The grading of this driveway will
require standard hillside grading techniques such as fill buttressing or retention. Since, in general,
alignments off the existing dirt road to each designated building site traverse terrain that is level

to moderately sloping; we anticipate final driveway grading to be geotechnically feasible.

RGH Geotechnical and Environmental Consultants
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Erosion and Site Drainage

The long-term satisfactory performance of residential development, leach fields and
driveways constructed on hillsides results primarily from strict control of surface runoff and
subsurface seepage.*The_sgite surface soils have a moderate to high erosion pot‘e‘nti-gl depending
on slope inclination, as evidenced by the erosion on steeper portions of the property.
Uncontrolled erosion could induce sloughing or landsliding, or reactivation or acceleration of
dormant or existing landslides. Downspoilts from the future residences should discharge into
closed glued pipes that empty away from unstable areas and into nearby driveway V-ditches or
natural drainages. Discharge for driveway edge drains (V-ditches) and downspout points need
to be protected against erosion and sloughing by energy dissipators such as rip-rap and gabions,
or equivalent protective and energy dissipating measures, as appropriate.

| Roof runoff needs to be collected and disposed of through the storm drain system in a
positive and harmless way. This can be accomplished with roof gutters, downspouts, splash
blocks and/or closed-pipe conduits. Subsurface seepage can be controlled with perimeter

foundation drains or accentuated positive drainage around structures.

Faulting

We did not observe evidence of active faults at the site and the site is not within such a
zone identified by the State Geologist. Since historical occurrence(s) of surface faulting generally
follows the trace of the most recent fault rupture, we judge the potential for surface fault rupture

at the site is low.

RGH Georechnical and Ervironmental Consultanis
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Seismicity

As throughout the entire Northern California region, ground shaking from earthquakes
represents a significant geologic hazard to development. The subdivided lots are expected to
experience Véjry strong to violent earthquake shaking during their desig’x} life. The intensity from
ground shaking is dependent on several factors including the distance from the site to the
earthquake focus, magnitude of the earthquake and the response of the underlying soil, nearby
landslides and bedrock.

Severe ground shaking could induce new or renewed slope failure, therefore setbacks from
steep slopes and landslides should be established and strictly adhered to or foundations designed
to reduce this hazard. The project structural designer should consider seismic shaking forces in
the design of structurai elements for the future residences. We judge the likelihood of earthquake
induced hazards such as liquefaction, lurching and densification within the preselected building
areas 1s low to moderate, depending on the proximity to landslides, steep slopes and the strength
of the underlying bedrock. However, some of these secondary earthquake effects are
unpredictable as to location and extent, as evidenced by the 1989 Loma Prieta Earthquake. The
potential for site specific lurching, liquefaction and densification potential needs to be evaluated
in detail and quantified during the performance of the final geotechnical investigation

recommended herein.

SUPPLEMENTAL SERVICES
We should perform a detailed, sife specific geotechnical investigation with subsurface

exploration of each building area prior to the construction of the residences. The investigation

should include test borings or backhoe pits, laboratory testing and engineering analyses. The

RGH Geotechnical and Environmental Consultants
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geotechnical investigation should address specific design and locating aspects of each planned
residential development and the data generated should be incorporated into project plans. The
plans should then be reviewed by the geotechnical engineer and/or engineering geologist prior to
receiving bids for planned work. These supplemental services are performed on an as-requested
—--badis and are in addition to this preliminary geotechnicat’ investigation. We cannot accept
responsibility for items that we are not notified to observe or for changed conditions we are not

- allowed to review.

LIMITATIONS

This report has been prepared by RGH for the exclusive use of John Fisher and his
consultants to evaluate the geotechnical feasibility of proposed residential development within
APN’s 050-010-24,30,31 and as described in this report.

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 express or implied. Our conclusions and recommendations are based upon the
infdrmation provided to us regarding the proposed Tentative Parcel Map, the results of our field
recormaissance, data review and professional judgement. As such, our conclusions and
recommendations should be considered preliminary and for feasibility and planning purposes only.
A detailed subsurface investigation, such as recommended herein, may reveal conditions different
from those inferred by surface observations and data review only. Such subsurface investigation
may warrant a revision to our preliminary conclusions. '

Site conditions and cultural features described in the text of this report are those existing
at the time of our field reconnaissance on January 17, 2001, and may not necessarily be the same

or comparable at other times. The scope of our services did not include an environmental

RGH Geotechnical and Environmental Consultants
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assessment or an investigation of the presence (or absence) of hazardous, toxic or corrosive
materials in the soil, surface water, groundwater or air on, below, or around this site, nor did it
include an evaluation or investigation for the presence (or absence) of wetlands.

It should be understood that slope failures including landslide reactivation, continued
landslide movement, new landslides, debris flotvs and erosion are on-going natural processes
which gradually wear away the landscape. Residual soils and weathered bedrock can be
susceptible to downslope movement, even on apparently stable sites and particularly within
known landslide terrain. Such inherent hillside and slope risks are generally more prevalent
during periods of intense and prolonged rainfall which occasionally occur in northern California
and/or during earthquakes. Therefore, it must be accepted that occasional, unpredictable slope
failure and erosion and deposition of the residual soils and weathered bedrock materials are
irreducible risks and hazards of building upon or near the base of any hillside or steep slope
throughout northern California. By accepting this report, the client and other recipients

acknowledge their understanding and acceptance of these risks and the terrns and conditions

herein.

RGH Geotechnical and Environmental Consultants
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‘We trust this provides the information you require at this time. We are available to provide
additional evaluation during your planning phase and can present a proposal for the recommended

supplemental services, as appropriate. If you have questions or wish to discuss this further, please

call.

Very truly yours,

RGH Geotechnical and
Environmental Consultants
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GDS:JBH:gs(5514112.Rpt)
Attachments: Plate 1, 2 gnd 3

Four copies submitted

CC: Ryan Gregory - Reichers, Spence & Associates, 1541 Third Street, Napa, CA 94559
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INTRODUCTION

This report presents the results of our preliminary geotechnical study for a new
proposed split of the Fisher property that is designated as APN’s 050-010-024, -030 and 031,
and located at 2435 Partrick Road in Napa, California. The parcels comprise approximately
322, 346 and 463 acres, respectively. The results of our previous preliminary geotechnical
investigation for the captioned APN’s are presented in a report dated February 7, 2001. For
our previous investigation, we reviewed potential building envelopes on six proposed lots and
found that some of the proposed building envelopes were situated within landslide terrain. We
initially performed a preliminary geotechnical investigation for APN’s 050-010-024, -031,
-032, -033 and -034 to aid in the preparation of an earlier Tentative Parcel Map. The results of
our initial investigation were presented in a report dated April 28, 1999.

APN’s 050-010-024, -030 and 031, hereinafter referred to as “subject property” or
“property,” extend over moderately steep to steep terrain that is locally densely wooded with
interspersed grass-covered areas. The subject property is underlain by relatively stable-
appearing terrain flanked by numerous landslides of varying complexity and activity. The
property is presently used as a cattle ranch and as such is divided into several fenced-in
pastures that are accessed by dirt roads and trails. Some of the pastures contain small stock
ponds and corrals. Carneros Creek bounds the property along the southwest. Partrick Road
extends northwest-southeast through the property. The site location is shown on Plate 1,
Appendix A.

We understand it is planned to subdivide the subject property into six new parcels
for future single-family residential use. Access to the new parcels will be provided by
improving existing dirt roads and trails, and constructing new roads. The purpose of our
study, as outlined in our proposal of June 14, 2007, is to evaluate surface soil and geologic
conditions at the property in order to identify a feasible building envelope on each of the
proposed new parcels. In addition, we are to provide preliminary geotechnical conclusions
and recommendations for site specific geotechnical services needed for actual

development, design and construction of the project.

RGH (Cangfonis, ine
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L. A brief description of surface soil, geologic exposures, landslides and spring or

seepage conditions observed during our surficial reconnaissance;

2. Distances to nearby active faults and a discussion of geologic hazards that may

affect the proposed project;

3. Our opinions regarding the feasibility of the project; and

4, Preliminary conclusions and recommendations concerning;

a. Primary geotechnical engineering concerns and possible mitigation

measures, as applicable;

b. Relative stability and feasibility of building envelopes and access routes;
C. Impact of leachfield installation on slope stability; and
d. Supplemental geotechnical engineering services.

SITE CONDITIONS

General

Napa County is located within the California Coast Range geomorphic province. This
province is a geologically complex and seismically active region characterized by sub-parallel
northwest-trending faults, mountain ranges and valleys. The oldest bedrock units are the

Jurassic-Cretaceous Franciscan Complex, and the Upper Cretaceous Great Valley sequence

Page 3
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series including the Fagan (132), Felton (136) and Forward (139, 140 and 141) series. For the
building envelopes on each proposed parcel, selected information of each series is briefly
summarized below.

The building envelopes on Parcels 1 through 4, located northeast of Partrick Road, are
shown to be underlain by soils of the Forward (139, 140 and 141) series. The Forward series
consists of well drained soils on uplands sloping between approximately 9 and 75 percent.
These soils are said to have formed in material weathered from rhyolite. These soils are said
to consist of loam and gravelly loam to a depth of 35 inches, and exhibit low to moderate
plasticity (LL = 15-40; PI = NP-15) and low shrink-swell potential. Runoff over these soils is
medium on terrain sloping less than 30 percent, and rapid to very rapid on terrain sloping
steeper than 30 percent. The hazard of erosion is highly variable depending on slope, and is
given as slight to moderate on terrain sloping less than 30 percent and high to very high on
terrain steeper than 30 percent. The risk of corrosion is given as moderate for uncoated steel
and moderate to high for concrete.

The building envelope on Parcel 5 is shown to be underlain by soils of the Felton (136)
series. The Felton series consists of well drained soils on uplands sloping between
approximately 30 and 50 percent. These soils are said to have formed in material weathered
from sandstone and shale. These soils are said to consist of gravelly loam and clay loam to a
depth of 33 inches, and exhibit low to moderate plasticity (LL = 20-40; PI = 5-25) and
moderate shrink-swell potential. Runoff over these soils is rapid. The hazard of erosion is
moderate to high. The risk of corrosion is given as moderate for uncoated steel and moderate
to high for concrete.

The building envelope on Parcel 6 is shown to be underlain by soils of the Fagan (132)
series. The Fagan series consists of well drained soils on uplands sloping between
approximately 15 and 30 percent. These soils are said to have formed in material weathered
from sandstone and shale. These soils are said to consist of clay loam, clay, silty clay, sandy
clay, sandy clay loam and clay loam to a depth of 46 inches, and exhibit moderate to high

plasticity (LL = 30-55; PI = 10-35) and moderate to high shrink-swell potential. Runoff over
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The subject property is underlain by relatively stable-appearing terrain flanked by
numerous and abundant landslides and landslide zones of varying size, complexity and
activity. Proposed building envelopes relative to mapped landslides are shown on Plate 4. The
building envelopes are generally situated on less sloping portions of the property such as
knolltops, ridges and saddle areas. The terrain within the proposed building envelopes is
generally sloping at gradients of 5:1 and flatter with locally steeper areas.

In general, the portions of the property on the southwesterly side of Partrick Road
are underlain by very large landslide complexes. Younger active landslides are visible on
the surface of the larger slides and interspersed around the property. On the northeastern
side of Partrick Road, the landslides are smaller except for two larger landslides: one is on
the southwestern portion of Parcel 2 that extends across Partrick Road and onto Parcel 6;
and the other on the northwestern side of Parcel 1 that extends under Mont La Salle School.

The surface soils on the sloping portions of the property are undergoing erosion,
sloughing and a gradual downhill movement commonly known as creep. Soil creep is
typically manifested by hummocky and irregular topography and downhill-leaning trees at
their bases. Soil creep is inherent to hillsides in the area and its force is directly

proportional to slope inclination, the soils plasticity, water content and expansion potential.

DISCUSSION AND CONCLUSIONS

Seismic Hazards

Faulting

We did not observe landforms within the area that would indicate the presence of

active faults and the property is not within a current Alquist-Priolo Earthquake Fault Zone
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Working Group on California Earthquake Probabilities (2002) estimates the chance of one
or more large earthquakes (Magnitude 6.7 or greater) in the San Francisco Bay region
within the next 30 years to be approximately 62 percent. Therefore, future seismic shaking
should be anticipated at the site.

Severe ground shaking could induce new slope failures or renewed landslide activity.
Therefore, setbacks from steep slopes and landslides should be established and strictly
adhered to. The project structural designer will need to consider seismic shaking forces in
the design of structural elements for the future residences. We judge the likelihood of
earthquake induced hazards, such as liquefaction and densification within the preselected
building areas, is low given the presence of bedrock and absence of loosely consolidated
liquefiable sediments.

Seismic slope failure or lurching is a phenomenon that occurs during earthquakes
when slopes or man-made embankments yield and displace in the unsupported direction. We
judge the potential for lurching (another type of earthquake induced hazard) within the
preselected building areas is low to moderate depending on the proximity to landslides,
steep slopes and the strength of the underlying bedrock. Some of these secondary
earthquake effects are unpredictable as to location and extent, as evidenced by the 1989
Loma Prieta Earthquake. The potential for site specific earthquake induced hazards needs
to be evaluated in detail and quantified during the performance of a site specific

geotechnical study for each building envelope, as recommended herein.

Geotechnical Issues

Based upon the results of our geologic data review and surficial reconnaissance, we
judge that the proposed building envelopes, as shown on the attached plates, are currently
outside of the mapped landslides. Thus, we judge it is geotechnically feasible to subdivide the
property. Access roads to the proposed building envelopes are also feasible provided unstable

areas are avoided or repaired. The primary geotechnical considerations and potential

Page 9



REE Comsptanns, e

Preliminary Geetechnical Study Report Fisher Parcel Split- 1
November 12, 2007 Profegt Mnnber: 3314.03.01.2

settlement causes cracks in slabs and structural distress in the form of cracked plaster, and
sticky doors and windows. Therefore, it will be necessary to obtain fill and foundation
support below the creeping soils. In sloping areas underlain by creep-prone soils that are
not remediated by grading, the foundations should be designed to resist stresses imposed
by the creeping soils.

Expansive surface soils shrink and swell as they lose and gain moisture throughout
the yearly weather cycle. Near the surface, the resulting movements can heave and crack
lightly loaded shallow foundations (spread footings) and slabs. The zone of significant
moisture variation (active layer) is dependent on the expansion potential of the soil and the
extent of the dry season. Stable foundation support needs to be obtained below this layer,

or remediated by grading.

Fill Support

In general, hillside fills may need to be limited due to the proximity of steep terrain at
the site. Hillside fills, where planned, will need to be constructed on level keyways and
benches excavated entirely on firm material. However, regardless of the care used during
grading, buttressed fills of uneven thickness such as those typically built on hillsides, will
settle differentially. Satisfactory performance of structural elements constructed on hillside
fills, such as houses, pools, pool decks, slabs and driveways, will require the use of
specialized grading techniques discussed in the following sections of this report. These
include excavating all creeping soils, and replacing said materials as a buttressed fill of even

thickness or constructing said improvements entirely on cut areas that expose firm material.

Foundation Support

We anticipate that, in general, spread footing or drilled pier foundations can be used

for foundation support. The foundation system will depend upon the results of a site specific
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4. The slabs should be grooved to induce cracking in a non-obtrusive manner.

Leachfield Installation

The building envelopes shown on Plate 2 contain areas that are considered to be
outside of slope instability. Because of the introduction of water underground, the installation
of leachfields tends to lower the stability of hillsides. Therefore, leachfields should be
installed in level to gently sloping relatively stable areas and per the recommendations of the
project Civil Engineer. Leachfield areas should be set back a minimum of 50 feet from
planned structures to reduce the risk of hillside instability impacting the structure. The
stability of leachfields can be enhanced by installing an interceptor drain around the uphill
perimeter. The interceptor drain should discharge collected waters onto rock rip rap aprons
constructed on erosion resistant areas. Leachfields should not be located in areas of steep to

very steep slopes, creeping soils or landslide terrain.

Access Roads

The proposed access roads will follow existing dirt roads and/or be gained by
constructing new roads. We judge it is geotechnically feasible to improve vehicle access to
the building envelopes provided they are aligned to avoid steep slopes and areas of instability
in order to reduce construction costs and future maintenance. Roads constructed in areas of
instability could become potholed, rutted or shifted, as evidenced by portions of Partrick Road
that were constructed on weak surface materials and/or landslides.

Portions of roads constructed on sloping terrain may require a series of switchbacks
and hillside grading techniques such as constructing fill buttresses. Final roadway design
should include a site-specific study of the alignment, particularly areas of inherent weakness

such as steep slopes, swales, ravines and landslides.
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during grading, said conditions should be addressed at that time. Fluctuations in the seepage

rates typically occur due to variations in rainfall and other factors.

Supplemental Services

We should perform a detailed geotechnical study during the design phase and prior to
the development of each parcel. The study should include test borings and/or test pits,
laboratory testing and engineering analyses, and should address specific design and locating
aspects of each planned residential location and access road. The data generated during our
study should be incorporated into project plans. The plans should then be reviewed by the

geotechnical engineer and /or engineering geologist prior to receiving bids for planned work.

LIMITATIONS

This report has been prepared by RGH for the exclusive use of John Fisher and his
consultants to evaluate the geotechnical feasibility of residential development within the
proposed property.

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 to us regarding the proposed parcel split, the results of our field
reconnaissance, data review and professional judgment. As such, our conclusions and
recommendations should be considered preliminary and for feasibility and planning purposes
only. A subsurface study, such as recommended herein, may reveal conditions different from
those inferred by surface observation and data review only. Such subsurface study may

warrant a revision to our preliminary conclusions.
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LIST OF PLATES
Plate 1 Site Location Map
Plate 2 Tentative Parcel Map
Plate 3 Regional Geologic Map
Plate 4 Regional Landslide Map
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Reference: Maptech TopoQuad, Scnoma - Napa, California Quadrangle Scale: 1" = 2000°
X Approximate Proposed Building Site.
Proposed New Parcel Boundaries inferred from Tentative Parcel Map by Albion Surveys, dated 8-31-07 and last
revised 10-9-07. Map shown on Plate 2.
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— Approximate Proposed New Parcel Boundaries ) Approximate Proposed Building Sites

Map Units
Map Symbols Pliocene Sonoma Volcanics
. . Tsr - rhyolite
e Geologic Contact; long Tsa - andesite and basalt
/ dash where uncertain, Tst - tuff and agglomerate
short dash where gradational
Miocene Tn - Neroly (?7) Sandstone
, Tms - Sandstone, siltstone
¢ Fault Contact;‘ long dash and shale
/ where approximate, '
short dash where uncertain Miocene (?) Ts - San Ramon Sandstone
45 . . . Eocene Td - Domengine Sandstone
)/ Strike and dip of bedding;
inclined Jurassic and Kdgvm - Middle Part of Great
Cretaceous Valley Sequence
mudstone and siltstone
Reference: U.S. Geological Survey Miscellaneous Field Studies Map MF-483, Fox et al. (1973). Scale: 1" = % mile
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o REGIONAL GEOLOGIC MAP PLATE
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Approximate Proposed New Parcel Boundaries

LANDSLIDE EXPLANATION
(modified from Dwyer et al. 1976)

LARGE LANDSLIDE DEPOSITS

Asrows indicate general direction of landslide movement. Smaller arrows within a large landslide indicate smalier and more recent landsfides occurring
on a large landslide mass. Capilal letters designations: D - DEFINITE; P - PROBABLE; Q, QUESTIONABLE; A - recent ACTIVITY. Machured lines show
the approximate position of inferred landslide scarps.

Tepographic features whose outlines are subdued by weathering andfor [argely obscured by vegetation but whose overall form is suggestive of landslide
origin are calfed questionable landslides (? en map).

SMALL LANDSLIDE DEPOSITS
Arrows indicate general direction of landsfide movement and are centered over the location of deposits.
SOIL CREEP

Area of suspected soit creep; the shallow and gradual downhill movement of soi! and leose rock material. Undulating arrows indicate general direction
of creep and are centered over the location of creep area

LANDSLIDE ZONE (LsZn)

Landslide areas consisting of numerous coalesced and superposed landslides of various sizes, types of movement, and degrees of activity.
Symbols: D-DA, landslide zones consisis of primarily DEFINITE to DEFINITE AND ACTIVE landslide deposits.

Reference: U.S. Geological Survey Open File Map 76-74, Dwyer et al. (1976) Scale: 1" = 2000
Job No: 5514.03.01.2
o REGIONAL LANDSLIDE MAF PLATE
R Appr. 3}9 . .
Fisher Property Spilit Ii 4

Drwn: i 2435 Partrick Road
H Consultants, Inc. Date:  Nov 2007 Napa, California




Beotechnical Engineering Report

Geotechnical Services Ave Performed for
Specific Purposes, Persons, and Projects

iheir clients. A geolechnical engineering study conducted for a civil engi-
neer may not fulfill the needs of a construction contractor or even another

first conferfing with the geotechnical engineer who prepared it. And o one
+ - 10} eV you — shoutd apply the report for any pLrpose or pro;ect
.eicept the ong m;gmaity confempla!ed

-Read the Full Report

Serious problems have occurred because those relying on a geulechmcaJ
“Do not reat seiected e?ements oy,

A Eeutec!mécai Eﬁgmaamg Ra art Is. Baseﬂ m‘t
R Unigue Set of Project-Specific Faclors
Geotechnical engineers consider a number of unique, projest-spacific fac-
tors when establishing the scope of a study. Typical factors include: the
client's goals, objectives, and risk management preferences; the general
nature of the structure involved, ifs size, and configuration; the location of
the structure on the site; and other planned or existing site improvements,
suicht as access roads, parking fols, and underground ulilities. Unless the
geolechnical engineer who conducied the study specifically indicates oth-
erwise, do nof rely on a geotechnical engineering report that was:
¢ ot prepared for you,
e nof prepared for your project,
s noi prepared for the specific site explored, or
e completed before important project changes were made,

Typical changes that can erode the relfability of an existing geotechnical

engineering reporl include those that affect;

e ihe function of the proposed skuclure, as when it's changed from a
parking garage lo an office building, or from 2 light industrial plant
i0 4 refrigerated warehouse,

-

Geatechnical engineers structure their services to meet ihe specific needs of

 civil engineer, Because gach geotechnical engingering sludy is unigque, each |
" geotechnicat engineering report is umque prepared sa!eﬁvior the client, No
ong except you should Fely on your geolechnical engineering seport without

- engineering report did not read it all. Do not relytm an execulive surnmary .

= glevation, configuration, location, arientation, or weight of the
proposed structure,
=" composition of the design team, or

- @ project wnership.

As a general rule, afways inform your geotechnical engineer of project
changs$—=~even minor ones—~and request an assessment.of their impact.
Geotechnical engineers cannot accep! responsibifity or liability for problems
that occur because their reports do nel consider deve!apmen!s of which

me y were not informed.

sﬁﬁism*iaca Conditions Gan Ghanga
A geotechnical engineering report is based on conditions that existed at

. the time the study was performed. Do not fely on 3 geotechnical engmeer~
ing reporr whose adequaty may have been affected by: the passage of

time; by man-made events, .such as construction.on or adJacenI to lhe sute
or by naturaf events, such as floods, earthquakes, or groundwater fluctua- -
tions. Afways contact thee geotechnical gnginser beiore applying the report
to determing if it is still refiable. A minor amount of additionat testing or
analysis could prevent major problems.

iost Geetechnical Findings fAire Professional
Goinions

Site exploration identifies subsurface conditions only at those points where
subsuriace tests are conducted or samples are laken. Geolechnical engi-
neers review fietd and laboralory data and then apply their professional
judgrnent to render an opinion about subsurface conditions fhroughout the
site. Actuzal subsuriace conditions may differ—sometimes significanthy—
from those indicaled in your report. Relaining the geotechnical enginesr
who develaped your report to provide canstruction observation is the

most effactive method of managing ihe risks associated with unanticipated
conditions.

A Report's Recommendations Are ol Final

Do not overrely on the construction recommendations included in your
report. Those recommendations are not final, because geotechnical engi-
neers develop them princioally irom judgment and opinion, Geolechnical
enginears can finalize their recommendafions only by observing aclual




subsuiface conditions revealed during construction, 7he geotechnical
engineer who developed your report cannol assume responsibility or
fiabitily for the report's recommendations if that engineer does nof perform
consiruction observation,

A Geotechnical Engineering Report Is Subject to
Wiisinierpretation

Other design team members' misinterpretation of geotechnical engineering
reporis fias resulted in costly-problems. Lower thal risk by having your gea-
lechnical engineer confer wilh appropriale members of the design team afler
submitting the reporl. Also refain your geolechnical engineer to review perfi-
sient elements of the design tearn’s plans and spacifications. Confractors can
also misinterprel a geotechnicat engineering repar, Reduce thal risk by
having your geolechnical engineer participate in prebid and preconstruction
conlerences, and by providing construction observation.

Jo Noi Redraw ihe Engincer's Logs

Geolechnical enginears prepare final bosing and testing logs based upon
lheir interpretation of fiefd fogs and laboralory data. To prevent errors or
omissions, the logs included in a geolechnical engineering report should
never e redrawn for inclusion in architectural or other design drawings.
Dnly photagraphic or electronic reproduction is acceplable, b recognize
that separating Ings kom the reporf can elevate risk,

Give Contraciors a Complete Regort and
Guidance

Some gwners and deslgn professionals mistakenly believe they can make
contractors liable for unanticipated subsurface condilions by limiting what
they provide for bid preparation. To help prevent costly problems, give con-
liaclors the complete geolechnical engineering report, but preface it with a
Clearly wrilten felter of ransmiltal. In that lefler, advise contraciors thal the
report was_not prepared for purpeses ol bid development and that the
reporl's-accuracy is limiled; encourage them lo confer with the geolechnical
engineer who prepared the report (a modesl fee miay be required) and/or to
conduct additional sludy fo oblair the specilic fypes of information they
need or preler. A prebid conference can also be valuable. Be suie contrac-
fors have sufficient fime to peiform additional study. Only then might you
be i a position fo give confracters the best information available 1o you,
while requiring them to &l least share some of {he tinancial responsibililies
slemming from unanlicipated conditions.

fiead Hespousibifity Provisions Closely

Some clients, design professionals, and contraclors do not recognize that
geotechnicat engineering is fat Jess exact lhan olher engineering disci-
plines. This lack of understanding has crealed untealistic expectations that

have led to disappointments, ciaims, and disputes. To help raduce lhe risk
of such outcomes, geotechnical engineers commonly include a variely of
explanatory provisions in their reports. Sometimes fabeled * fimitations”
many of {hese provisions indicate where geolechnical enginesrs' 1esponsi-
bilities begin and end, Lo help others recognize their own responsibilities
and risks. Read these provisions closely, Ask questions. Youy geotechnical |
engineer should respond fully and frankly.

Gesenvironmental Goncerns Are Not Covepet

The equipment, fechniques, and personnef used to perlorm a geoenviron-
mental study difler significanlly from those used lo perform a geolechiical
sludy. For that reason, 2 gentechnical engineering report does nol ustially
relate any geoenvironmentat findings, conclusions, or recormimendations;
e.g., about the likelihood of encountering underground storage tanks or
requlaled conlaminants. Unanticipaled environmental problesms have fed
to numerous project failures. Y you have nol yel oblained your own geoen-
vironmental infarmation, ask your geolechnical consubtant for risk man-
agement guidance. Do not rely on an environmental report prepared for
Someane else.

{Ohtain Professional Assistance To Deal with Mold
Diverse siralegies can be applied during building design, construgtion,
operalion, and mainlenance fo prevent significant amounts of mold from
growing on indoor Surfaces: To be effective, all such strategies should be
devised lor the express purpose of mold prevention, integrated into a com-
prehensive plan, and execuled will difigent oversight by a prolessionat
mold prevention consuliant. Because jus! a small amount of water or
moisture can lead to the develonment of severe mold infeslations, a num-
ber ol moid prevention strategies focus on keeping building surfaces dry,
While groundwater, water inliltration, and similar issues may have been
addressed as par of the geolechnical engineering study whosg findings
are conveyed in this report, (he geolechnical enginesr in charge of lhis
project is not a mold prevention consullant; none of the setviges ner-
Tarmed in conneetion with the geatéc!mica_! engineer’s sty
were designed or conducted for the purpese of mold preven-
tion. Praper implementation of the recommendations conveyed
in this report will not of itself be sufficient to prevernt mold from
growing in or on the structure invelved.

ely, on Your ASFE-Vember Gentechneial
Enuineer lor Additional Assistance

Membership in ASFE/The Best Peaple on Earlh exposes geolechnical
engineers 1o a wide array of risk management techniques that can be of
genuine benefil for everyone involved with a construction project. Confer
wilh you ASFE-member geotechnical engineer for mose inforration.

SFE

The Bast People an Earih

BG11 Colesvilie RoadiSuile G105, Silver Sprev, 190D 200%)

Telephone: 301/565-2733
a-mait inlneiaste g

Facsinela. 309/580-2017
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A1 A5 & complement o or as an clement of 2 geolechacal Enginecring report, Ay other

firen, individuitl, or Gthar sty Wit so vses tis document withour being an ASFE member conid be comantting aeghiqent or intentionat flraudulent) misrepresantinon

HGERDEOS

.08

1



RGH condtants ine
Pretimingry Geatechnical swdy Heport I isher Parcel splic- 1
November 12, 2007 Projeet Number: $314.03.01.2

APPENDIX B — REFERENCES

Bortagno, E.J.,, 1982, Map Showing Recency of Faulting, Santa Rosa Quadrangle in
Wagner and Bortugno, Geologic Map of the Santa Rosa Quadrangle: California
Division of Mines and Geology, Regional Geologic Map Series, Map No. 2A, Santa
Rosa Quadrangle, Scale 1:250,000.

Brown, R.D., Jr. 1970, Faults That are Historically Active or That Show Evidence of
Geologically Young Surface Displacement, San Francisco Bay Region, A Progress
Report: A Progress Report, U.S. Geologic Survey Miscellaneous Field Studies Map MF-
331, Basic Data Contribution 7, Scale 1:250,00.

Bryant, W.A., 1982, West Napa Fault Zone and Soda Creek (East Napa) Fault, Cuttings
Wharf, Napa, Yountville, and part of Cordelia 7.5-Minute Quadrangles, Napa County,
California: California Division of Mines and Geology Fault Evaluation Report FER-129,
10 p.., maps, Scale 1:24:000.

Dwyer, M.J., Noguchi, N., and O’Rourke, J., 1976, Reconnaissance Photo-Interpretation
Map of Landslides in 24 Selected 7.5-Minute Quadrangles in Lake, Napa, Solano, and
Sonoma Counties, California: U.S. Geological Survey OFR 76-74, 25 Plates, Scale
1:24,000.

Fox, K.E, Jr., et al, 1973, Preliminary Geology Map of Eastern Sonoma County and
Western Napa County, California: U.S. Geological Survey, Miscellaneous Field Studies
Map MF-483, Basic Data Contribution 56, Scale 1:62,500.

Hart, E.W., 1992a (revised), Fault-Rupture Hazard Zones in California: California Division
of Mines and Geology Special Publication 42, 25 p.

Lambert, G. and Kashiwagi, J., 1978, Soil Survey of Napa County, California: U.S.
Department of Agriculture, Soil Conservation Service, 47 Sheets, Scale 1:24,000.

WAC Corporation, Napa County, 1996, Black and White Aerial Photographs, Roll WAC-
96CA, Frames 6-92&93, Approximate Scale 1”7 =2000°.

Working Group on California Earthquake Probabilities, 2002, Summary of Earthquake
Probabilities in the San Francisco Bay Region: 2003 to 2032: Note on U.S. Geological
Survey Web Site (http //quake.uses.coviresearch/seismology/wg02/summary/).

Page B-1



RGH ¢ onsuinens, ine

Preliminary Geotechnical Study Report Fishur Parcel split - 11
November 12, 2067 Projeel Number: 3314.03.01.2

APPENDIX C - DISTRIBUTION

Pisces, Inc. (42 wet-signed],1)
Attn: John Fisher

One Maritime Plaza, Suite 1400

San Francisco, CA 94111

Mary Pettis (1,0)
2435 Partrick Road
Napa, CA 94558

Albion Surveys (3[2 wet-signedl,()
Attn: Jon Webb

1113 Hunt Avenue

St. Helena, CA 94574

GDS:EGC:GWR:Iw

Copyright 2007 by RGH Consultants, Inc.

s\project files\3501-57500\5514.03.01.2 fisher property split - ii\gs report prelim.doc

Page C-1



