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Attention: Mark H. Garcia
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Subject: Geotechnical Investigation
Proposed Subdivision
2565 Grant Street
Calistoga, California

Dear Mark:

PJC & Associates, Inc. (PJC) is pleased to submit this report presenting the results of our
geotechnical investigation for the proposed subdivision located at 2565 Grant Street in Calistoga,
California. The approximate location of the site is shown on the Site Location Map, Plate 1. The
center of the site corresponds to the geographic latitudinal and longitudinal coordinates of
38.592° north and 122.586° west, according to GPS measurements performed at the site. Qur
services were completed in accordance with our proposal for geotechnical engineering services,
dated January 29, 2021, and your authorization to proceed dated February 18, 2021. This report
presents our opinions and recommendations regarding the geotechnical engineering aspects of
the design and construction of the proposed project. Based on the results of this study, it is our
opinion that the project site can be developed from a geotechnical engineering standpoint
provided the recommendations and criteria presented in this report are incorporated in the design
and carried out through construction.

We appreciate the opportunity to be of service. If you have any questions concerning the content
of this report. please contact us.

Sincerely,

RD:mnm

Main Office a 800 hiatin Ave, Ste ™0, Rohnert Park, CA 94928 707 - 584 - 46u+ e Fax 707 {-48
Sonoma Branch e PO Box 469, Sonoma, CA 95476 @ 707 -9 - 3747 e Fax 707 - 935 . 7



GEOTECHNICAL INVESTIGATION
PROPOSED SUBDIVISION
2565 GRANT STREET
CALISTOGA, CALIFORNIA

PROJECT DESCRIPTION

Based on the information provided to us, the project will consist of constructing thirty-
two single-family residential structures and constructing new asphalt paved roadways to
provide access to the residences. The project will also include construction of new
exterior flatwork, trails and installation of utilities. We anticipate that the residential
buildings will consist of one or two-story, wood frame structures with concrete slab-on-
grade floors.

Structural loading information was not available at the time of this report. For our
analysis, we anticipate that structural loading will be light with dead plus live continuous
wall loads less than two kips per lineal foot (plf) and dead plus live isolated column loads
less than 50 kips. If these assumed loads vary significantly from the actual loads, we
should be consulted to review the actual loading conditions and, if necessary, revise the
recommendations of this report.

Grading and drainage plans and finished floor elevations were unavailable at the time of
this report. The site is located on nearly level terrain. Based on the site topography, we
assume that the structures will be constructed at or near the existing grades. Therefore,
we assume that site grading will be minimal and will include cuts and fills up to three feet
or less to achieve the desired building pad grades, upgrade the surface and near surface
soils, construct the roadways and provide adequate gradients for site drainage. We
assume that retaining walls will not be required for the project.

SCOPE OF SERVICES

The purpose of this study is to provide geotechnical criteria for the design and
construction of the proposed project. Specifically, the scope of our services included the
following:

a. Drilling six exploratory boreholes (BH-1 through BH-6) to depths between 10.0
and 50.5 feet below the existing ground surface to observe the soil and
groundwater conditions underlying the site. Our project geologist was on site
during the drilling to log the materials encountered in the boreholes and to obtain
representative samples for visual classification and laboratory testing.

b. Laboratory observation and testing of representative samples obtained during the
course of our field investigation to evaluate the index and engineering properties
of the subsurface soils underlying the site.



c.

Reviewing seismological and geologic literature on the site area, discuss site
geology and seismicity, and evaluate potential geologic hazards and earthquake
effects (ie., liquefaction, ground rupture, settlement, lurching and lateral
spreading, expansive soils, etc.).

Performing engineering analyses to develop geotechnical recommendations for
site preparation and earthwork, foundation type(s) and design criteria, lateral earth
pressures, settlement, concrete slab-on-grade recommendations, pavement design
criteria, surface and subsurface drainage control, and construction considerations.

Preparation of this report summarizing our work on this project.

3. SITE CONDITIONS

a.

General. The project site is located north of the City of Calistoga, approximately
one-quarter of a mile northwest of the intersection of Grant Street and Mora
Avenue. The property is currently being farmed as a vineyard with one structure
located in the eastern corner and a reservoir in the southern corner of the property.
The property is bounded by Grant Street to the northeast, residential properties to
the northwest and Garnett Creek and the Napa River to the east and southwest,
respectively.

Topography and Drainage. The nearly level site is located at the northern end of
Napa Valley. According to the USGS Calistoga, California 7.5 Minute
Quadrangle, the site is located near an ¢levation of 371 feet above mean sea level
(MSL). The site is bordered by Garnett Creck along the eastern property line and
the Napa River along the southwestern property line. Site drainage generally
consists of sheet flow and surface infiltration.

Geology. According to the geologic map of the Calistoga 7.5 Minute Quadrangle
prepared by the California Geological Survey (CGS), the site is underlain by
Holocene alluvial soil deposits (Qha). These relatively young unconsolidated soil
strata consist of poorly to moderately sorted sand, silt and gravel. The results of
our exploration confirm the presence of alluvium underlying the site.

Faulting. Geologic structures in the region are primarily controlled by northwest
trending faults. The site is not located in a State of California Alquist-Priolo
Earthquake Fault Studies Zone. According the USGS National Seismic Hazard
Map (2008), the three closest known active faults to the site are the Maacama, the
Rodgers Creek, and the Collayomi. The Maacama fault is located 5.5 miles to the
west, the Rodgers Creek fault is located 9.7 miles to the southwest and the
Collayomi fault is located 14.0 miles north of the site. The maximum earthquake
event expected to occur on the Maacama fault is estimated at 7.4 (moment
magnitude).



SEISMICITY

The site is located within a zone of high seismic activity related to the active faults that
traverse through the surrounding region. Future damaging earthquakes could occur on
any of these fault systems during the lifetime of the proposed project. In general, the
intensity of ground shaking at the site will depend upon the distance to the causative
carthquake epicenter, the magnitude of the shock, the response characteristics of the
underlying earth materials, and the quality of construction. Seismic considerations and
hazards are discussed in the following subsections of this report.

SUBSURFACE CONDITIONS

a.

Soils. The subsurface conditions at the site were investigated by drilling 6
exploratory boreholes (BH-1 through BH-6) near the proposed structures to
depths between 10.0 and 50.5 feet below the existing ground surface. The
approximate borehole locations are shown on the Borehole Location Plan, Plate 2.
The boreholes were advanced to observe the underlying soil strata and to collect
samples for visual examination and laboratory testing. The drilling and sampling
procedures and descriptive borehole logs are included in Appendix A. Laboratory
procedures are included in Appendix B.

At the surface, BH-1 and BH-2 encountered one and four and one-half feet of
moderately compacted, sandy clay fill. The fill appeared to exhibit medium to
high plasticity characteristics. BII-3 through BH-5 encountered moderately to
highly plastic, sandy clay surface soil that extended to depths between one and
one-half and three feet below existing grade. This stratum was slightly moist to
moist and soft to medium stiff. The surface soils in BH-6 consisted of loose, fine-
grained, clayey sand that extended to a depth of one and one-half feet. Underlying
the surface stratum, the boreholes encountered variable layers of sandy clays,
clayey sands and clayey gravels that extended to the maximum depths explored.
The granular soils were very moist to saturated and loose to dense. The sandy clay
layers were soft to very stiff and judged to have medium to high plasticity
characteristics.

Groundwater. Groundwater was encountered in BH-1, BH-2, BH-3 and BH-5
between the depths of 10.0 and 12.0 feet below grade during drilling and
stabilized to depths between 8.5 and 14.5 feet at the end of exploration on March
17 and 19, and May 3, 2021. Groundwater levels in the area can fluctuate due to
seasonal rainfall and other factors, and likely rises and falls by several feet
throughout the year. Evaluation of these factors is beyond the scope of this report.



GEOLOGIC HAZARDS AND SEISMIC CONSIDERATIONS

The site is located within a region subject to a high level of seismic activity. Therefore,
the site could experience strong seismic ground shaking during the lifetime of the project.
The following discussion reflects the geologic hazards and possible earthquake effects
which could result in damage to the proposed project.

d.

Fault Rupture. Rupture of the ground surface is expected to occur along known
active fault traces. According to the State of California, no active faults exist at or
near the project site. Therefore, the likelihood of ground rupture at the site due to
faulting is considered to be low.

Ground Shaking. Napa County has been subjected to strong ground shaking by
carthquakes on the active fault systems that traverse the region. It is believed that
a large earthquake with significant ground shaking may occur in the region within
the next several decades. Therefore, it must be assumed that the site will be
subjected to severe ground shaking during the design life of the proposed project.

Liquefaction/Densification. According to the USGS Liquefaction Susceptibility
Map (2006) for Napa County, the site is located within an area considered to have
a high susceptibility to liquefaction during or immediately following a significant
seismic event. Liquefaction is a seismic hazard that occurs in saturated, loosely
packed, predominantly granular soils found below the phreatic groundwater. In
general, these loose materials experience a rapid, temporary loss in shear strength
due to an increase in pore water pressure in response to strong earthquake ground
shaking. Upon dissipation of pore water pressures following shaking, there is
reduction in the void ratio of the impacted soils causing differential and erratic
ground settlement. Loosely-packed, fine-grained sandy soils below the water level
are most susceptible to liquefaction. However, case studies have shown that soft
silts and loose gravels with limited drainage paths are also susceptible to
liquefaction. Bedrock materials and plastic clayey soils with a liquid limit greater
than 32 are generally not known to be prone to liquefaction.

The occurrence of this phenomenon is dependent on many complex factors
including the intensity and duration of ground shaking, groundwater level at time
of shaking, particle size distribution, consistency/relative density of the soil,
overburden stress, age of deposit, and many other factors.

In order to evaluate liquefaction potential at the site BH-1 and BH-2 were drilled
to depths of 50.5 and 50.0 feet below the existing ground surface, respectively.
The boreholes encountered both granular and cohesive soils below the
groundwater level at the site.

The potential for liquefaction and/or densification was analyzed according to the
procedure presented in “Soil Liquefaction During Earthquakes” (Boulanger and
Idriss, EERI, 2008). Based on the subsurface conditions and expected ground



accelerations during a large seismic event, the results of our analysis indicate that
the some of the site soils are prone to liquefaction. Qur analyses indicate that up
to one inch of additional settlement could occur at the surface due to seismically
induced liquefaction.

Soil densification is a phenomenon where earthquake induced ground shaking
causes soil particles to compress, thus causing ground settlement. Non-cemented,
cohesionless soils, such as loose sands or gravels above the groundwater level, are
susceptible to this type of settlement. Loose and dry, cohesionless soils were not
encountered in the boreholes. Therefore, we judge the potential for seismically-
induced densification at the site is low.

Lateral Spreading and Lurching. Lateral spreading is normally induced by
vibration of near-horizontal alluvial soil layers adjacent to an exposed slope face.
Lurching is an action which produces cracks or fissures parallel to an unsupported
slope face, such as strecams or banks, when the earthquake motion is at right
angles to them. Based on a preliminary site plan provided by MHG, the proposed
subdivision lots will be set back 35 feet from the banks of Garnett Creek and the
Napa River. As such, the risk of lateral spreading or lurching during a seismic
event impacting the proposed structures is considered low.

Artificial Fill and Disturbed Surface Soil. We encountered four and one-half feet
of moderately compacted fill in BH-2, located in the eastern corner of the
property. The extent of the fill is unknown. In addition, the surface soils
throughout the vineyard are weak, compressible and locally disturbed by previous
farming activities. The depth of weak and compressible native soils is
approximately three to five feet.

Expansive Soils. Based on our observations and laboratory testing, the near
surface sandy clay soils vary from medium to high in plasticity (P1=24 and 26)
and the deeper sandy clay soils are high plasticity (PI=37). However, based on
expansion index testing of samples from the upper three feet, the surface and near
surface soils have medium expansion potential (EI=78 and 52). The presence of
moderately to highly expansive soils should be considered during design and
construction of the project.

Corrosive Soils. Based on corrosion potential testing performed on a composite
sample obtained from the upper three feet of material encountered in BIH-4, it
appears that the native site soils are mildly acidic (5.49), and should not have a
significant adverse impact on concrete, reinforcing steel, mortar, grout or cement.
The soil contains low chlorides and has very low resistivity. Redox is mildly
reduced, and the soils contain low sulfates. A detailed discussion and
recommendations for extending the longevity of building materials and conduits
buried in the site soils are presented on Plate 11.




h. Flooding. According to the Federal Emergency Management Agency (FEMA)
Flood Insurance Rate Map Nos. 06055C0228E and 06055C0229E, the site is
located in Zone X which is considered a minimal flood risk area.

CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our investigation, we judge that the project is feasible from a
geotechnical engineering standpoint provided the recommendations of this report are
incorporated in the design and carried out through construction, The primary geotechnical
concerns in design and construction of the project are the presence of weak and
compressible surface soils and the presence of moderately to potentially highly expansive
surface and near surface soils.

With the exception of BH-2 which encountered four and one-half feet of moderately
compacted fill, the boreholes encountered weak surface and near surface soils extending
to depths up to approximately three feet below the existing ground surface. The soils
were most likely disced or ripped to prepare the existing vineyard. These soils are weak
and compressible and may appear hard and strong when dry. However, they could
potentially collapse under the load of foundations, engineered fill, concrete slabs or
pavements when their moisture content increases and approaches saturation. These soils
can undergo considerable strength loss and increased compressibility, thus causing
irregular and erratic ground settlement under loads. Therefore, these soils are not suitable
in their existing condition for the support of foundations, engineered fill, slabs or
asphaltic concrete pavements. In structural areas or where fills are planned these soils
should be removed or removed and replaced as engineered fill. The engineered fill should
extend laterally at least five feet beyond the perimeter of structures.

Based on laboratory testing and our field observations, the surface and near surface soils
are moderately to potentially highly expansive. Shrinking and/or swelling of expansive
soils due to loss and increase in moisture content can cause ground differential movement
and distress and damage to concrete elements and architectural features of structures.
This can also cause differential movement and severe cracking to exterior flatwork and
asphaltic concrete. To reduce the effects of the expansive soils to within tolerable limits,
we recommend that the structures be supported on post-tensioned slabs.

Exterior flatwork and asphaltic pavements should be underlain by at least 18 inches of
low to non-expansive, engineered fill. The engineered fill should extend at least three feet
beyond the edges of exterior flatwork and pavements.

The following section provides geotechnical recommendations and criteria for design and
construction of the project.
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SITE GRADING AND EARTHWORK

Stripping. We recommend that structural arcas be stripped of all surface
vegetation, Toots, tree stumps and the upper few inches of soil containing organic
matter. These materials should be moved off site; some of them, if suitable, could
be stockpiled for later use in landscape areas. Where any underground utilities
pass through the site, we recommend that these utilities or obstructions be
removed in their entirety or rerouted where they exist outside an imaginary plane
sloped two horizontal to one vertical (2H:1V) from the outside boitom edge of the
nearest foundation element. Any existing wells or septic systems, or sewer lines
should be abandoned in accordance with the requirements of the County of Napa
Health Department. Voids left from the removal of utilities or other obstructions
should be replaced with compacted engineered fill under the observation of the
project geotechnical engineer.

Subexcavation and Compaction. Following site stripping, excavation should
proceed to achieve finish grades and to remove weak and compressible soils in
structural areas and areas to receive engineered fill. We anticipate this depth will
be on the order of 24 to 36 inches. In areas where pavements and exterior flatwork
will be constructed, we recommend that the upper 18 inches of soil be removed
and replaced with 18 inches of low to non-expansive, engineered fill. The lateral
extent of the engineered fill should be five feet beyond perimeter foundations and
three feet beyond exterior flatwork and pavements. The exposed surface should be
scarified to a depth of eight inches; moisture conditioned to three to five percent
over optimum moisture content and compacted to a minimum of 88 percent of the
material’s maximum dry density, as determined by the ASTM D 1557-12
laboratory compaction test procedures. The native soils should generally be
considered moderately to possibly highly expansive. Potentially expansive soils
should not be placed within the upper 18 inches of exterior flatwork and
pavements. The native or imported soils to be used as fill should be spread in
eight-inch-thick loose lifts, moisture conditioned to within two percent of
optimum and compacted to at least 90 percent of the material’s maximum dry
density, as determined by the ASTM D 1557-12 laboratory compaction test
procedures. Imported fill should be evaluated and approved by the geotechnical
engineer before importation. A sample of the low to non-expansive fill should be
provided to PJC for laboratory testing and approval prior to importation to the
site.

It is recommended that the import fill should be of a low to non-expansive nature
and should meet the following criteria:

Plasticity Index less than 12
Liquid Limit less than 35
Percent Soil Passing #200 Sicve between 15% and 35%

Maximum Aggregate Size 4 inches



All fills should be placed in lifts no greater than eight inches in loose thickness
and compacted to the general recommendations provided below.

TABLE 1
SUMMARY OF COMPACTION RECOMMENDATIONS
Area Compaction Recommendations*

In lifts, a maximum of eight inches in loose thickness,

(Native) compact to at least 90 perc_ent relaﬁ‘{e compaction at
two percent over the optimum moisture content.

In lifts, a maximum of eight inches in loose thickness,

General Engineered Fill

gzisri EII;%:_ IE;;Z?I:E; compact to at least 90 percent relat'ive cornpgction at
Tmport) or within two percent of the optimum moisture
content.
Compact to at least 90 percent relative compaction at
Trenches** or within two percent of the optimum moisture

content. Moisture condition to two percent over the
optimum moisture content if on-site soils are used.
Compact the top eight inches of native clay subgrade
to at least 92 percent relative compaction at two to
Driveways and Parking | four percent over the optimum moisture content. If
Areas the top 18 inches is lime-treated or import soils are
used, the soils should be compacted to at least 95
percent relative compaction.

*All compaction requirements stated in this report refer to dry density and moisture content
relationships obtained through the laboratory standard described by ASTM D-1557-12,
** Depths below finished subgrade elevations.

C. Cut and Fill Slopes. Cut and fill slopes should be graded to an inclination no
steeper than two horizontal to one vertical (2H:1V). Steeper slopes should be
retained. Graded slopes should be covered with erosion blankets to retard erosion
and sediment transport.

All site preparation and fill placement should be observed by a representative of PJC. Tt is
important that during the stripping, subexcavation and grading/scarifying processes, a
representative of our firm be present to observe whether any undesirable material is
encountered in the construction area.

Generally, grading is most economically performed during the summer months when on-
site soils are usually dry of optimum moisture content. Delays should be anticipated in
site grading performed during the rainy season or early spring due to excessive moisture
in the on-site soils. Special and relatively expensive construction procedures should be
anticipated if grading must be completed during the winter and early spring.
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UTILITY TRENCHES

Shallow excavations for utility trenches can be readily made with cither a backhoe or
trencher; larger earth moving equipment should be used for deeper excavations. We
expect the walls of trenches less than five feet deep, excavated into engineered fill or
native soils, to remain in a near-vertical configuration during construction provided no
equipment or excavated spoil surcharges are located near the top of the excavation. If the
trench extends deeper than five feet, then the trench walls may become unstable and may
require shoring. All trenches should conform to the current CAL-OSHA requirements for
worker safety.

The trenches may be backfilled with on-site or imported soils and compacted to at least
90 percent of maximum dry density. The backfill soils should be moisture conditioned
according to Table 1 of this report before compacting. Jetting should not be used.

Special care should be taken in the control of utility trench backfilling in structural areas.
Substandard compaction may result in excessive settlements resulting in damage to
structures or pavements.

FOUNDATIONS: POST-TENSIONED SLABS

If concrete slab-on-grade floors are desired in living areas, the structures should be
supported on post-tensioned slabs due to the potential for differential settlement and
heave of the near surface soils. The slabs should be designed in accordance with the
following recommendations.

a. Vertical Loads. The proposed structures could be supported on post-tensioned
slabs designed to be rigid and capable of resisting both positive and negative
moments due to the shrink and swell cycles of expansive clay soils. For design
purposes, we recommend that the slabs be designed to span areas of non-uniform
support for full structural loading in both directions,

The post tensioned slab may be preliminarily designed according to the following
criteria, based on the method developed by the Post-Tensioning Institute (PTI),
Third Edition and subsequent addendums. The following criteria are subject to
revisions as the project progresses into working drawings:

1. Edge Moisture Variation Distance (center lift) = 8.0 feet
1i. Edge Moisture Variation Distance {edge lift) = 4.0 feet
iii. Estimated Differential Shrink (center lift) = 1.34 inches
iv. Estimated Differential Swell (edge lift) = 1.84 inches

V. Allowable Bearing Capacity = 2,100 psf

Vi. Soil modulus of subgrade reaction (Ks) = 75 Ib/in’

vil.  Modulus of elasticity of the soil = 2,100 Ib/in?
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We recommend a minimum slab thickness of 8 inches for uniform thickness slabs
and 4 inches for a ribbed foundation with minimum rib depth of 11 inches and rib
width of 6 inches. We recommend the perimeter of the slabs be provided with a
12-inch wide and 12-inch-deep thickened edge to reduce edge drying and reduce
storm water intrusion under the slab. To minimize moisture propagation through
the slab, the subgrade should be covered by a 15-mil thick impermeable
membrane. The membranes should be taped at all utility connections through the
slabs to reduce the risk of moisture migration.

Concentrated loads within the slab should be supported by thickened beams. The
soils within the building pad should be thoroughly moisture conditioned to within
two percent of optimum. The subgrade material should not be allowed to dry out
prior to post-tensioned slab construction.

b. Settlement. The majority of elastic settlement is expected to be small and occur
during construction and placement of dead loads. Total elastic setilement is
expected to be less than one inch. A maximum differential elastic settlement of
one-half inch is anticipated. Based on our analyses, an additional settlement of
approximately one inch could occur during a seismic event due to liquefaction.

C. Lateral Ioads. Resistance to lateral forces may be computed by using base
friction or adhesion. A friction factor of 0.30 is considered appropriate between
the bottom of the concrete structures and soil.

NON-STRUCTURAL SLABS-ON-GRADE

Non-structural concrete slabs-on-grade may be used for exterior flatwork provided the
slabs are underlain by at least 18 inches of a low to non-expansive, engineered fill. The
low to non-expansive fill should extend at least three feet beyond exterior slab edges.

All slab subgrades should be moisture conditioned and rolled to produce a firm and
uniform subgrade. The slab subgrade should not be allowed to dry. Non-structural slabs
should be at least five inches thick and underlain with a capillary moisture break
consisting of at least four inches of clean, free-draining crushed rock or gravel. The rock
should be graded so that 100 percent passes the one-inch sieve and no more than five
percent passes the No. 4 sieve.

Special care should be taken to ensure that reinforcement is placed and maintained at
least two inches below the top of the slab. Exterior slabs should be cast and maintained
separate of foundations. Control joints should be provided to induce and control cracking.

Special precautions must be taken during the placement and curing of concrete slabs-on-
grade. Excessive slump (high water-cement ratio) of the concrete and/or improper curing
procedures and ad mixtures used during either hot or cold weather conditions will lead to
excessive shrinkage, cracking or curling of the slabs. High water-cement ratios and/or
improper curing also greatly increases water vapor transmission through the concrete.
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Concrete placement and curing operations should be performed in accordance with the
American Concrete Institute (ACI) manual.

ASPHALTIC CONCRETE PAVEMENTS

A Resistance Values (R-Value) of 12 was determined in the laboratory for the near
surface soils at the site. As a result, we judge that the existing soils will have a low
supporting capacity (after proper compaction) when used as a pavement subgrade.
Furthermore, the soils are moderately to highly expansive. Pavement design sections are
presented in Table 2. If low to non-expansive engineered fill is used for the top 18 inches
of the pavement subgrade, pavement sections should be constructed according to Table 3.
We highly recommend that 18 inches of low to non-expansive fill extending at least three
feet beyond the pavement edges be used. If the import material is not utilized beneath the
pavements, edge cracking could occur.

Pavement thicknesses were computed from Chapter 633 of the Caltrans Highway Design
Manual and are based on a pavement life of 20 years. The Traffic Indices (TIs) used are
judged representative of the anticipated traffic but are not based on actual vehicle counts.
The actual traffic indices should be determined and provided by the project civil
engineer.

Prior to placement of the aggregate base material, the top eight inches of the pavement
subgrade should be scarified to at least eight inches deep, moisture conditioned as
recommended by the geotechnical engineer, and compacted to a minimum of 92 percent
relative compaction. If imported soils are used for subgrade they should be compacted to
at least 95 percent relative compaction at or within two percent of optimum moisture
content, Aggregate base material should be spread in thin layers and compacted to at least
95 percent relative compaction to form a firm and unyielding base. The subgrade and
aggregate base section should visually pass an unyielding proof-roll inspection.

The material and methods used should conform to the requirements of the Caltrans
Standard Specifications, except that compaction requirements for the soil subgrade and
aggregate baserock should be based on ASTM D-1557-12. Aggregate used for the base
coarse should comply with the minimum requirements specified in Caltrans Standard
Specifications, Section 26, for Class 2 aggregate base.

In general, the pavements should be constructed during the dry season to avoid the
saturation of the subgrade and base materials, which often occurs during the wet winter
months. If pavements are constructed during the winter and early spring, a cost increase
relative to drier weather construction should be anticipated. The geotechnical engineer
should be consulted for recommendations at the time of construction.

Where pavements will abut landscaped areas, water can seep below the concrete curb and
into the base rock within the pavement section. Continued saturation of the base rock
leads to permanent wetness towards the lower elevation of the pavement where water
ponds. Soft subgrade conditions and pavement damage can occur as a result.
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Several precautionary measures can be taken to minimize the intrusion of water into the
aggregate base; however, the cost to install the protective measures should be balanced
against the cost of repairing damaged pavement sections. An alternative, which can be
taken to extend the life of the pavement, would be to construct a cutoff wall along the
perimeter edge of the pavement. The wall should consist of a lean concrete mix. The
trench should be four inches wide and extend at least 36 inches deep.

Where trees are located adjacent to pavement areas, we recommend that a suitable
impervious root barrier be included to minimize water migration into the pavement layer.

TABLE 2
PAVEMENT DESIGN FOR PAVEMENT AREAS
(Subgrade R-Value = 12)

Traffic Index Asphaltic Concrete Class IT Aggregate Base
(in) (in)
4.0 2.0 7.5
5.0 2.5 9.5
6.0 3.0 12.0
7.0 3.5 14.5
TABLE 3

PAVEMENT DESIGN FOR 18 INCHES OF LOW TO
LOW TO NON-EXPANSIVE ENGINEERED FILL
(Subgrade R-Value = 50)

Traffic Index Asphaltic Concrete Class IT Aggregate Base
(in) (in)
4.0 2.0 6.0
5.0 2.5 6.0
6.0 3.0 6.0
7.0 3.5 6.0
DRAINAGE

Drainage control design should include provisions for positive surface gradients so that
surface runoff is not permitted to pond, particularly adjacent to the building foundations
or slabs. Surface runoff should be directed away from foundations. We recommend that
the structures be provided with roof gutters and downspouts. The downspouts should be
connected to closed conduits discharged into the storm drain system. If the drainage
facilities discharge onto the natural ground, adequate means should be provided to
control erosion and to create sheet flow. Care must be taken so that discharges from the
toof gutter and downspout systems are not allowed to infiltrate the subsurface near the
structures.
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SEISMIC DESIGN

Based on criteria presented in the 2019 edition of the California Building Code (CBC)
and ASCE (American Society of Civil Engineers) STANDARD ASCE/SEI 7-16, the
following minimum criteria should be used in seismic design:

a. Site Class: D

b. Mapped Acceleration Parameters: Ss = 1818¢g
S1 = 0.683g

c. Site Adjusted Spectral Response Acceleration Parameters: Sms= 1.818 g
Smi=null

d. Design Spectral Acceleration Parameters: Sps= 1212¢g
Spr= mull

According to section 11.4.8 of ASCE/SEI 7-16, Site-Specific Ground Motion Procedure,
a ground motion hazard analysis shall be performed for structures located on sites
classified as D or E with 81 greater than or equal to 0.2, S; for the subject site falls into
this category. An exemption from this analysis is provided in this section. We assume
that the exemption will be implemented for the project.

LIMITATIONS

The data, information, interpretations and recommendations contained in this report are
presented solely as bases and guides to the proposed subdivision located at 2565 Grant
Street in Calistoga, California. The conclusions and professional opinions presented
herein were developed by PJC in accordance with generally accepted geotechnical
engineering principles and practices. No warranty, either expressed or implied, is
intended.

This report has not been prepared for use by parties other than the designers of the
project. It may not contain sufficient information for the purposes of other parties or other
uses. If any changes are made in the project as described in this report, the conclusions
and recommendations contained herein should not be considered valid, unless the
changes are reviewed by PJC and the conclusions and recommendations are modified or
approved in writing. This report and the figures contained herein are intended for design
purposes only. They are not intended to act by themselves as construction drawings or
specifications.

Soil deposits may vary in type, strength, and many other important properties between
points of observation and exploration. Additionally, changes can occur in groundwater
and soil moisture conditions due to seasonal variations or for other reasons. Therefore, it
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must be recognized that we do not and cannot have complete knowledge of the
subsurface conditions underlying the subject site. The criteria presented are based on the
findings at the points of exploration and on interpretative data, including interpolation
and extrapolation of information obtained at points of observation.

ADDITIONAL SERVICES

Upon completion of the project plans, they should be reviewed by our firm to determine
that the design is consistent with the recommendations of this report. During the course
of this investigation, several assumptions were made regarding development concepts.
Should our assumptions differ significantly from the final intent of the project designers,
our office should be notified of the changes to assess any potential need for revised
recommendations. Observation and testing services should also be provided by PJC to
verify that the intent of the plans and specifications are carried out during construction;
these services should include observing and testing grading and earthwork, approving the
bottom of subexcavations, approving pier drilling and/or footing excavations, observing
slab subgrades, and approving the construction of drainage facilities.

These services will be performed only if PJIC is provided with sufficient notice to perform
the work. PJC does not accept responsibility for items we are not notified to observe.

It has been a pleasure working with you on this project. Please call if you have any
questions regarding this report or if we can be of further assistance.
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PAGE 1 OF 3
Consulting Engineers & Geologists
CLIENT _ Grant Street Ranch, LLC PROQJECT NAME_Proposed Subdivision
JOB NUMBER _10187.01 LOCATION 2565 Grant Street, Calistoga, California
DATE STARTED _3/17/21 COMPLETED _3/17/21 GROUND ELEVATION HOLE SIZE _8"
DRILLING CONTRACTOR _Pearson Exploration GROUND WATER LEVELS:
DRILLING METHOD _B-53 Hollow Stem Auger with 140lb hammer Y AT TIME OF DRILLING 13.00 ft
LOGGED BY _MNM CHECKED BY _RD AT END OF DRILLING ——
NOTES Y AFTER DRILLING _12.00 ft
w ATTERBERG E
® g - = LIMITS
- e S | 0w [0 |5 |2 S |E
Eo|fTo B |Eg| 252 |k<lEglRE o |E_|3%
Le %9 MATERIAL DESCRIPTION ws 8% 93§ EE ga_I‘B'u_J %,: e Qﬁ 8?_-.3/
a i as = mQ 27 o Q= Fale
K 5z (O oz |8 |x» 585|859z |0
5" | |5 [=8]37|37|32|¢
o o [N
0.0-1.0'; SANDY CLAY (CL); dark brown, moist, moderately
compacted, with grave!l, medium plasticity, (FILL).
i 1.0-3.0'; SANDY CLAY (CL); moderate brown, maist, hard,
medium to high plasticity, (ALLUVIUM). 6-7-8
MC
. -/ (15) |45 19 | 47 | 21 | 26
i 7’ 3.0-5.0", CLAYEY SAND (SC); orange-brown, very moist, loose, MC 5-6-8
274 medium-grained, (ALLUVIUM). (12) 80 | 22
5.0-8.5", SANDY CLAY (CLY}; dark brown with crange-brown, very
moist, very stiff, high sand content, medium to high plasticity, MC 5-7-9
(ALLUVILM). {16} |(3.75| 69 | 33
8.0-18.0°; GRAVEL with Clay and Sand (GW-GC); dark brown with
orange-brown, moist to saturated, medium dense, fine to coarse,
with minor clay, (ALLUVIUM}).
MC 6-9-11
(20) 85 | 16 9
8-7-8
SPT (15)
" loose, clean gravels and cobbles and cobbles to 5" diameter
MC 102212525
dense, slow drilling
14-16-16
SPT (32)
18.0-22.5"; SANDY CLAY (CH}; blue-gray, saturated, stiff, high
plasticity, (ALLUVIUM),
méPT 357 55 | 18 | 37 | 82

(Continued Next Page) PLATE 3
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PJC & Associates, Inc.

Consulting Engineers & Geologists

JOB NUMBER_10187.01

GLIENT _ Grant Street Ranch, LLC PROJECT NAME
LOCATION 2565 Grant Street, Calistoga, California

BORING NUMBER BH-1

Proposed Subdivision

PAGE 2 OF 3

N . ATTERBERG [+
S 4 - LIMITS
- |2 %“‘ > | Lel E BT E
E_|ZTo Ll |5l 252 [EelEglRElL lo |BEL|Zs
&E §-O-l MATERIAL DESCRIPTION a= gg 23§ Eg %é UJE %t EE 95 Oé
o 2 (37| @8z |& |= |gz|22|22|Eo|e
[ Z 3 Z |5 o s0|=3 95 Z|lW
< 7R85z
7] o a. =) Q =
20 [a '
'?V 18.0-22.5', SANDY CLAY (CH); blue-gray, saturated, stiff, high 1z}
/ plasticity, (ALLUVIUM). (continued)
7
o 22.5-34.0"; INTERBEDDED CLAYEY GRAVEL AND CLAYEY
B ‘)" SAND (GP-GC and SC), light crange-brown, saturated, medium
(>} dense, (ALLUVIUM).
o
B Ta
D
(=] 12-20-18
25 b ST (38) 2
o
b
B ]
a
| <
b drills like loose, large gravels and cobbles
a
A
]
]
N S
P 17-28-14
30 |[o SPT (42)
)O
o
- —a
s
0
B e
N
- . »)
a
'8
i 34.0-34.25", SANDY CLAY (CH); blue-gray, saturated, stiff, high
77\ _plasticity, (ALLUVIUM). /_ SPT 8-11-29
35 ¢ 4 34.25-35.25";, CLAYEY SAND (SC); gray-brown, saturated, dense, (40}
T\ medium-grained, with accasional gravels, (ALLUVIUM).
35.25-50.5"; CLAYEY GRAVEL {GC); gray-brown, saturated,
B T dense ta medium dense, coarse-grained, (ALLUVIUM).
10-13-18
SPT (31)

(Continued Next Page)

PLATE 3



PJC & Associates, Inc. BORING NUMBER BH-1

PAGE 3 OF 3

Consulting Engineers & Geologists

CLIENT _ Grant Street Ranch, LLC PROJECT NAME_Proposed Subdivision
JOB NUMBER _10187.01 LOCATION 2565 Grant Street, Calistoga, California
W ATTERBERG E
s =z - 5 LIMITS
= |2 %5EA3E§EEQ?—; >-E
E_|T [a) Eeo|2 = —
) gg MATERIAL DESCRIPTION wg %9 53z L& 2% Bd|8e|Pe|ox|8E
57 |% 12 |8% @32 |57|27|2%|35 (22|58 n
= i S0 | |2Q(57|A- =2 |W
5 | L |3 3] o sl -
o |C
- 7 35.25-50.5"; CLAYEY GRAVEL (GC); gray-brown, saturated,
dense to medium dense, coarse-grained, (ALLUVIUM).
i (continued)
8-11-9 12
45 SPT (20)
12-17-10
50 O] NR 27)

ORIGINAL GEQTECH BH COLUMNS - GINT STD US GDT - 6/28/21 15:13 - CAUSERS\WPUBLICIDGCUMENTSWBENTLEYAGINT\PROJECTS0187.01 2565 GRANT STREET.GPJ

Bottorn of borehole at 50.5 feet.
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PJC & Associates, Inc. BORING NUMBER BH-2

PAGE 1 OF 3

Consulting Engineers & Geologists
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CLIENT Grant Street Ranch, LLC PROJECT NAME_Proposed Subdivisign
JOB NUMBER 10187.01 LOCATION 2565 Grant Street, Calistoga, California
DATE STARTED _3/19/21 COMPLETED _3/19/21 GROUND ELEVATION HOLE SIZE _8"
DRILLING CONTRACTOR _Pearson Exploration GROUND WATER LEVELS:
DRILLING METHOD _B-53 Solid Stem Auger with 140lb Harmmer Z AT TIME OF DRILLING 13.00 ft
LOGGED BY DN CHECKED BY RD AT END OF DRILLING —
NOTES Y AFTER DRILLING _14.50 ft
w . ATTERBERG E
X z < IMITS
r |2 %EEagEgEEEE >-E
g = ra) Ee| D © —
helzd MATERIAL DESCRIPTION wd \¥g| 322 |5E|25|5E|o|Be|ox|38
Nk 2 3% "8z |3 |7 |2&|33[23|52ls
(U] = =7 4 Z|w
5 |8 g |8 8|7 |z 7|2%|z
[} o L
0.0-4.5'; SANDY CLAY (CHY); dark brown, moist, moderately
compacted, with gravel, high plasticity, (FILL).
- 11-15-20 | 40 13
MC
(33) | 40| 99| 12
B 7 20-31-25
MC (56)
5 4.5-13.25"; SANDY CLAY (CH); dark brown, very moist, very stiff,
with trace gravels, high plasticity, (ALLUVIUM). 10-10-15
MC
% (25 |40 87 | 22
MC 8-14-20
= color ¢change to olive-brown (34) |a0| 88| 24
10
i 7 AV
e 13.25-15.0"; CLAYEY SAND (SC); moderate to dark brown, 37.5
| saturated, medium dense, (ALLUYIUM). MC (12)
15.0-18.0°; SANDY CLAY (CH): gray-brown, saturated, very soft, SPT 1-1-1
high plasticity, {ALLUVIUM) 2
i 16.0-18.0'; CLAYEY SAND ( SC); gray-brown, saturated, loose,
high clay content, fine to medium-grained, with occasional gravels, SPT 2-2-2 37
i (ALLUVIUM). @)
increasing sand with depth
i 18.0-20.25'; CLAYEY SAND (SC); biue-gray, saturated, loose,
(ALLUVIUM).

{Continued Next Page) P LATE 4
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PJC & Associates, Inc.

BORING NUMBER BH-2

PAGE 2 OF 3
Consuiting Engineers & Geologists
CLIENT__ Grant Street Ranch, LLC PROJECT NAME_Proposed Subdivision
JOB NUMBER 10187.04 LOCATION 2565 Grant Street, Calistoga, California
w ] ATTERBERG E
P = = LIMITS
£ |2 Sr (> @@ |L g (uE w
E_|To CH|EE| 322 [FelEslREla. o |EL|Ze
LE|Td MATERIAL DESCRIPTION WE 29| 5% |wE|Z8|hiu|8|FE|Cx|3E
478" 22 8% 382 | |3 |2z|22|492|58 |2
= =3 3 Z| W
& |2 A S e o -
20 o TR
7
y 20.25-23.5", SANDY CLAY (CH); blue-gray with arange mottling, 2.3.5
] % saturated, meduim stiff, high plasticity, (ALLUVIUM). MC @
0
.:.:7 23.5-29.0'; SAND with CLAY and GRAVEL (SW-SC}); brown and
B -:.:.% gray, saturated, medium dense to dense, with subangular gravel
.:.:é betow 29', well graded, (ALLUVIUM).
25 [ 7
% “/{ MC 21-21-27
R (48)
B f 12-10-14 13
:3:%’ SPT (24)
30 :3:3:}};
235:?’,}; 10-11-20
s -:;:;?’é SPT 31)
35 ':::é
87 6-11-13
-3 g SPT 24)
S
=7 38.0-50.0"; GRAVEL with CLAY and SAND (GP-GC);
o] yellowish-orange, saturated, medium dense to dense, subangular
D
B 4 oc gravel, poorty graded, {(ALLUVIUM).
g
40 [g
<
P
19-16-11
SPT
- ( g @n 14
D%é
- - a
i
£

(Continued Next Page)
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PJC & Associates, Inc.

Consulting Engineers & Geologists

CLIENT _ Grant Street Ranch, LLC

BORING NUMBER BH-2

PAGE 3 OF 3

PROJECT NAME_ Praposed Subdivision

JOB NUMBER 10187.01 LOCATION 2565 Grant Street, Calistoga, Califomia

MATERIAL DESCRIPTION

DEPTH
(1)
GRAPHIC
LOG

SAMPLE TYPE
NUMBER

RECOVERY %
(RQD)

BLOW
COUNTS
(N VALUE)

POCKET PEN.
(tsh)

DRY UNIT WT.
{pch)

ATTERBERG
LIMITS

MOISTURE
CONTENT (%)

LIQUID
LIMIT
PLASTIC
LIMIT
PLASTICITY
INDEX
FINES CONTENT

(%)

T T

] ]
] )
3l (]

38.0-50.0", GRAVEL with CLAY and SAND (GP-GC);
yellowish-orange, saturated, medium dense to dense, subangular
gravel, poorly graded, (ALLUVIUM). (continued)}

ot

O

45

I
|
' o

o

I
1
A\

13-21-15
(36)

i 7 ou
HRRERSS

P =]
P T i)

0

a o
P Wl

7

0

\w e
[aY )

Q

o
)

50

18-17-21
{38)

mSPT
mSPT

Bottom of borehole at 50.0 fest.
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PJC & Associates, Inc. BORING NUMBER BH-3

PAGE 1 OF 1

Consulfting Engineers & Geologists

Bottom of borehole at 16.0 feet.

CLIENT _ Grant Street Ranch, LLC PROJECT NAME_ Proposed Subdivision
JOB NUMBER _10187.01 LOCATION 2565 Grant Street, Calistoga, California
DATE STARTED _5/3/21 COMPLETED _5/3/21 GROUND ELEVATION HOLE SIZE _4"
DRILLING CONTRACTOR _Lone Pine Drilling GROUND WATER LEVELS:
DRILLING METHOD _6X6 with 140lb. Hammer gAT TIME OF DRILLING _12.00 ft
LOGGED BY _MNM CHECKED BY RD !AT END OF DRILLING _9.00 it
NOTES AFTER DRILLING _---
w ] ATTERBERG E
= -4 <3 LIMITS
= e Yo > | om |3 (3 g2 2
EolXo na |Go| 223 |FelEgl2E o |E_|Z<
LE 39 MATERIAL DESCRIPTION 4s 39| 052 |UZ|2g|RE |2 |Ec|oy|88
s = mQ e Rt S|lus|EQ
[a] QzZz|g=| 1= 47)
G} =z |Q Oz |18 |= g5(4S|luz |0
5 | e |5 |Z8|=77|@7|3%|=
0 a8 L
% 0.0-3.0'; SANDY CLAY (CL); dark brown to mottled dark brown @| GBE
/ and orange-brown, slightly moist to moist, very stiff, medium
gm _ / plasticity, (TOPSOIL).
ty / MG 336
El ~/ _ ) (9 30|85 |18 | 47 | 21 | 26
; / El = 78 {medium)
=
o V 3.0-6.5; SANDY GLAY {(CH); olive-brown with white, very moist,
§ stiff, with eccasional small gravels, high plasticity, increasing sand MC 4-5-10
st _/ with depth, (ALLUVIUM). (15) 25| 72 | 30
P~
A
| /
& /
5 7-12-14
o3 MC
gl —% (26) |40 81 | 18
E ’
3 6.5-14.0'; SANDY CLAY (CL}); mottled olive-brown and
E- . orange-brown, moist, medium stiff, medium plasticity, high sand
%‘ content, (ALLUVIUM).
wr
al /
oy
c /
= . / v
(%]
2 / 4-47
§ 10 / MC (1)
2 /
w
o
e B .
w0
(&)
ot / v
5 /
b
S .
3 /
: 4.4-4
'é i // MC @)
pr Vs  14.0-16.0; CLAYEY SAND (SC}; olive-brown with orange-brown,
g 77 saturated, loose, fine to coarse with depth, with small gravels at
El 15 bottomn, (ALLUVIUM).
e SPT 5-122-12
z (24)
@
=
s
3
]
Q
i
=]
xI
[
Ll
o
©
-
<L
=
&)
g

PLATE 5



PJC & Associates, Inc.

BORING NUMBER BH-4

PAGE 1 OF 1
Consulfting Engineers & Geologists
CLIENT _Grant Street Ranch, LLC PROJECT NAME_Propesed Subdivision
JOB NUMBER _10187.01 LOCATION 2565 Grant Street, Calistoga, California
DATE STARTED _5/3/21 COMPLETED _5/3/21 GROUND ELEVATION HOLE SIZE 4"
DRILLING CONTRACTOR _Lone Pine Drilling GROUND WATER LEVELS:
DRILLING METHOD _6X6 with 140lb. Hammer AT TIME OF DRILLING _--- No free water encountered
LOGGED BY _MNM CHECKED BY RD AT END OF DRILLING -—-
NOTES AFTER DRILLING _---
w ATTERBERG E
= - - & LIMITS
r |2 £E |z ;:‘2@55%% =
E_ | o = = = —_
re|2d MATERIAL DESCRIPTION we |¥g| 83z |LE g‘é B2 |2x|ox|88
a |2~ £2 (3% #3832 |87 |5 |2k|22|28|52|a
= = -1 L
Py & g |5 |28|7" |27 |%%|z
0 o IS
% 0.0-2.0' SANDY CLAY (CL); dark brown, moist, soft, medium
/ plasticity, (TOPSOIL}.
B T 3-3-4
MC
/ (7
i / 2.0-10.0", SANDY CLAY (CHY); dark olive-brown, very moist, stiff to
/ very stiff, high plasticity, (ALLUVIUM).
i _/ color change to dark gray-brown MC 3-4-7
/ (1) |20|76| 25
MC 4-6-12
. N . (18) |38 |77 | 25
with orange-brown and yellow-brown mottling, increasing sand
- content
] high sand content
B ] 5-5-7
MC 12)
10
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Bottom of barehoele at 10.0 feet.
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PJC & Associates, Inc.

Consuiting Engineers & Geologists

CLIENT _ Grant Street Ranch, LLC
JOB NUMBER 10187.01

BORING NUMBER BH-5

PAGE 1 OF 1

PROJECT NAME_Proposed Subdivision

LOCATION 2565 Grant Street, Calistoga, California

DATE STARTED _5/3/21 COMPLETED _5/3/21 GROUND ELEVATION HOLE SIZE _4"
DRILLING CONTRACTOR _Lane Pine Drilling GROUND WATER LEVELS:
DRILLING METHOD _6X6 with 140lb. Hammer zAT TIME OF DRILLING 10.00 ft
LOGGED BY _MNM CHECKED BY RD Y aTENDOF DRILLING _8.50 ft
NOTES AFTER DRILLING _—
w ATTERBERG ':._'
2 . . —_
o S |z E 3 LIMITS ]
&) > w =~
Z_|5e FE (&g 228 (2 285 [, [E|E.
5E1%9 MATERIAL DESCRIPTION 4s |29| 852 |LEIZE Hib|8L|FE|ox|88
2 o L2 8% 282 |8 7|27 |oz|32 %E ng|a
o3 o a |a G a Z
0 _ o w
7 0.0-3.0; SANDY CLAY (CL); dark brown, very moist, stiff, medium fﬂ GB 46 | 22 | 24
/ plasticity, with thin layers of olive-brown siit, {TOPSQIL).
] El = 52 (medium)
2-3-4
M
R _/ ¢ 7)  |1.75| 64 | 35
.
V 3.0-10.0"; SANDY CLAY {CH); mottied dark olive and
orange-brown, very moist, very stiff, high plasticity, (ALLUVIUM). MC 4-5-7
— (12) | 30| 69| 34
5
4-8-10
MC
L (16) |30]| 76| 30
/ '
10 é V4
/ 10.0-11.25";, SANDY CLAY (CL); dark olive, saturated, stiff,
/ medium plasticity, increasing sand centent with depth, MC 3-3-5
7 11.25-13.0'; CLAYEY SAND (SC); daik olive, saturated, loose,
724 with siit [ayers, fine-grained, (ALLUVIUM).
e 7 34-4
/ SPT ®)

Bottom of borehole at 13.0 feet.
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PJC & Associates, Inc.

Consulting Engineers & Geologists

CLIENT _ Grant Street Ranch, LLC

JOB NUMBER _10187.01

BORING NUMBER BH-6

PAGE 1 OF 1

PROJECT NAME_ Proposed Subdivision

LOCATION 2565 Grant Street, Calistoga, California

DATE STARTED _5/3/21 COMPLETED _5/3/21 GROUND ELEVATION HOLE SIZE 4"
DRILLING CONTRACTOR _Lone Pine Drilling GROUND WATER LEVELS:
DRILLING METHOD _6X6 with 140lb. Hammer AT TIME OF DRILLING _-— No free water encountered
LOGGED BY _MNM CHECKED BY RD ATEND OF DRILLING -
NOTES AFTER DRILLING _-—
» . ATTERBERG [
= R E & LIMITS
e S I A i T — &
FolZo od |G| BE2 |FelEglRE o |[E_|§=
nE|Lg MATERIAL DESCRIPTION us 2C| 952 |wE|ZE|HU|2|FE|CE|8
it £3 3% 782 |57|2 785|232/ 25 58|,
& i g |5 S A
0 oLoju
0.0-1.5"; CLAYEY SAND (SC); moderate brown, dry, loose,
i fine-grained, (ALLUVIUM). M 7-7-5
A C
I (12)
1.5-3.25"; SANDY CLAY {CL); dark olive-brown, moist, very stiff,
B ] / medium plasticity, (ALLUVIUM).
3-5-7
MC
- —///4 (120 |40 85 | 18
V/ 4 3.25-4.5% CLAYEY SAND (SC); dark olive-brown, very moist,
| iy medium denseg, fine-grained, (ALLUVIUM).
%
5 4.5-7.2%"; SANDY CLAY (CH); mottled dark olive and MC 569
% orange-brown, moist, stiff, high plasticity, (ALLUVIUM). (19)
7.25-10.5", CLAYEY GRAVEL {GC); mottled brown, orange-brown 7-9-11
| and gray, moist, medium dense, with sand, gravels to 1" diameter MmC (20)
increasing size with depth, (ALLUVIUM). A
- —% 10-14-10-
SPT 13
10 A{ﬁ (24)
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Bottom of borehole at 10.5 feet.
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MAJOR DIVISIONS

TYPICAL NAMES

' WELL GAADED GRAVELS,

COARSE GRAINED SOILS
More than half is larger than #200 sieve

g;iQ/NEL s GW Fs'ww{ GRAVEL-SAND MIXTURES
WITH LITTLE b =% wd pOOALY GRADED GRAVELS,
GRAVELS | orNOFINES | GP [35%] GRAVEL-SAND MIXTURES
more than half b % & ¥ sitTY GRAVELS, POORLY GRADED
coarse fraction GM |% % # N GRAvVEL-SAND MIXTURES
is larger than GRAVELS A
r
WITH OVER (A
i ; CLAYEY GRAVELS, POGRALY GRADED
no. 4 sieve size| 19, FINES GC @ GRAVEL-SAND MIXTURES
CLEAN SanDs | SW WELL GRADED SANDS, GRAVELLY SANDS
SANDS VOVATSCI; I:LLEES POOALY GRADED SANDS,
more than haif SFP GRAVEL-SAND MIXTURES
coarse fraction AREE
is smaller than ti:]1| 2| SILTY SANDS, POORLY GRADED
no. 4 sieve size| SANDS SM |:|:}: || sAND-SILT MIXTURES
WITH OVER AL
12% FINES SC ’ / - CLAYEY SANDS, POOALY GRADED

/ SAND-CLAY MIXTURES

SILTS AND CLAYS

LIQUID LIMIT LESS THAN 50

INORGANIC SILTS, SILTY OR CLAYEY FINE
ML SANDS, VERY FINE SANDS, ROCK FLOUR,

CLAYEY SILTS WITH SUIGHT PLASTICITY

CL%

INORGANIC CLAYS OF LOW TC MEDIUM
PLASTICITY, GRAVELLY CLAYS, SANDY
CLAYS, SLTY CLAYS OR LEAN CLAYS

oL |-.

FINE GRAINED SOILS
Mare than half is smatler than #200 sieve

SILTS AND CLAYS

LIQUID LIMIT GREATER THAN 50

MH

QRGANIC CLAYS AND DRGANIC SILTY
CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEQUS OR
DIATOMACEQUS FINE SANDY QR
SILTY SOILS, ELASTIC SILTS

CH Vé

INORGANIC CLAYS OF HIGH PLASTICITY,
FAT CLAYS

Vo
OH_;;;//;:

DRGANIC CLAYS OF MEDIUM TO HiGH
PLASTICITY, QAGANIC SILTS

HIGHLY ORGANIC SOILS

Pt

PEAT AND OTHER HIGHLY QRAGANIC SOILS

KEY TO TEST DATA

LL — Liguid Limit {in %)
PL — Pilastic Limit (in %)
G — Specific Gravity
SA — Sieve Analysis
Consol — Consolidation

[ "Undisturbed” Sample
<] Bulk or Disturbed Sample
—J No Sample Recovery

*Tx

Tx CU
DS
FVS

‘uc
LvS

Sheat Strength, pst

+ Conlining Pressuns, ps!
320 (2600) Unconsolidated Undrained Triaxial
320 (2600} Consolidated Undrained Triaxiaf

2750
470
2000
700

{2000} Consoclidated Drained Direct Shear

Field Vane Shear
Unconfined Compression
Laboralory Vane Shear

Notes: (1) All strength tests on 2.8” or 2.4° diameter sample unless otherwise indicated
{2} * Indicates 1.4° diameter sampig
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