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Mr. Rabert Upton

Nevada City Tech Center LL.C
12555 Dunbar Road

Glenn Eillen, California 95442

Reference: The Grove af Nevada City
Nevada City Tech Center
Nevada City, Nevada County, Califomia

Subject: Updated Geotechnical Engineering Report
Dear Mr. Upton,

This report presents the results of our geotechnical engineering investigation for the
propused residential development to be constructed on the approximate 15-acre
development area o the west of the existing Nevada City Tech Center campus in
Nevada City, California. As currently proposed, development of the property will likely
include the construction of single unit and multi-family residential structures. Associated
improvements will include grading to develop building pads and minor residential street
improvements, as well as the construction of associated utilities.

The findings presented in this report are based on our subsurface investigation,
jaboratory test results, and our experience with subsurface conditions in the area. From
a geotechnical standpoint, our primary concern regarding the proposed development is
the presence of disturbed surface soil and the presence of abandoned historical
excavations associated with past mining at the project site. Our opinion is thal
residential development at the project site is feasible, provided the recommendations
presented in this report are implemented.

Please contact us if you have any questions regarding our observations or the
recommendations presented in this report.

Sincerely,

L
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Robert Fingérso , G.ET 2
Senior Geotechnical Engin
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T INTRODUCTION

At the request of Nevada City Tech Center LLC, Holdrege & Kull (H&K) performed
a geotechnical investigation for the proposed residential development to be
constructed to the west of the existing Nevada City Tech Center campus in Nevada
City, California. The geotechnical investigation was performed in general
accordance with our August 19, 2013 proposal for the project, a copy of which is
included as Appendix A of this report. For your review, Appendix B contains a
document prepared by ASFE entitled Imporfant Information About Your
Geotechnical Engineering Report, which summarizes the general limitations,
responsibilities, and use of gectechnical reports,

1.1 SITE DESCRIPTION

The approximate 15-acre project site is generally located {o the west of the Nevada
City Tech Center campus, accessed from Providence Mine Road in Nevada City,
California. The project site is located within a portion of Nevada County Assessor’s
Parcel Number {APN} 05-190-53, located in the northwest quarter of section 13,
Township 16 North, Range 8 East based on the Mount Diablo base and meridian.

The site is located in an area of past soil disturbance due to past mining activity,
timber harvests, brush clearing, and limited grading. The subject property is
located within the historic Nevada City gold mining district, on the southern edge of
the Champion group of mines. A review of historical mining maps identified three
inclined shafts at the site, several spoils piles, and evidence of near-surface
prospecting. The site is generally bordered by undeveloped land to the northwest,
the Nevada City Tech Center campus to the north and east, and an existing graded
road alignment to the south and west.

The subject property is situated in the Sierra Nevada physiographic province at
elevations ranging from approximately 2,460 to 2,600 feet above mean sea level.
The southern portion of the property is relatively flat-lying, while other portions of
the site slope moderately to steeply towards Peck Ravine. Regional native
vegetation typically includes mixed conifer and cak woodlands.

1.2 PROPOQSED IMPROVEMENTS

Based on our review of a September 2013 conceptual site plan prepared by KPFF
Consuiting Engineers, we understand that the proposed improvements wiil include
the construction of relatively high density and muiti-unit residential structures within
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the southern porticn of the parcel. [n addition, 13 individual residential lots are
proposed in the northern portion of the parcel. Associated improvements will
include grading to develop building pads and minor residential streets and
driveways, and construction of underground utilities and asphalt pavement. A
preliminary site plan prepared by KPFF depicting the proposed lots and street
locations was used as the base for our Expioratory Trench and Boring Location
Map, included as Figure 2.

1.3 PURPOSE

The purpose of our investigation was to evaluate existing soil conditions with
regard to the proposed improvements and to provide design-level geotechnical
recommendations focusing on the area of the proposed residential improvements.

We performed a surface reconnaissance and subsurface geotechnical investigation
at the site, collected soil samples for laboratory testing, and performed engineering
calculations to provide grading recommendations, foundation design criteria and
geotechnical recommendations for the proposed improvements.

1.4 SCOPE OF SERVICES

To prepare this report, we performed the following scope of services:
v We performed a site investigation, including a literature review and a limited
subsurface investigation.

* We performed a geotechnical site reconnaissance (o observe the general
surface conditions and to coordinate with Underground Service Alert for
underground utility ciearance.

* We advanced twenty exploratory trenches at selected locations across the
project site to reveal the shallow subsurface conditions.

» Following expioratory trenching, we returned to the site and advanced four
exploratory borings at locations near historical mining excavations.

» We colfected relatively undisturbed soil samples and bulk soil samples from
exploratory trenches and borings.

* We performed laboratory tests on select soil samples obtained during our
subsurface investigation to determine their engineering material properties.

= Based on observations made during our subsurface investigation and the
resuits of laboratory testing, we performed engineering calculations to provide
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geotechnical engineering recommendations for earthwork and proposed
structural improvements.

Our scope of services did not include a groundwater flow analysis nor an
evaluation of the site for the presence of hazardous materials, asbestiform
minerals, mold, or corrosive subsusface conditions.

2 SITE INVESTIGATION

We performed a site investigation to characterize the existing surface conditions
and shallow subsurface soilfrock conditions. Our site investigation included a
literature review and field investigation as described below.

2.1 LITERATURE REVIEW

We performed a limited review of geologic literature pertaining to the project site,
The following sections summarize our findings.

2.1.1  Soil Survey

As part of our evaluation, we reviewed the online USDA soil survey accessed
through the U.C. Davis California Soil Resource Laboratory web site. The soit
survey indicated that several dominant soil classifications exist on the project site
including Musick sandy ioam, Hoda sandy loam, Secca-Rock oufcrop complex, and
Josephine loam.

According to the soil survey, the northern approximate half of the project site, within
areas of proposed single family residential development, likely contains Musick
sandy loam, 15 to 50 percent siopes. The Musick soil consists of well drained
residual soil underlain by weathered granodiorite. The surface horizon of the
Musick soil profile typically consists of 25 inches of brown and reddish-brown
sandy loam, light loam, and loam. The surface soit is typically underfain by
approximately 73 inches of yellowish red and red heavy clay loam and variegated
reddish yeliow and yellow loam. Weathered granodiorite is encountered at a depth
of approximately 98 inches. For the Musick sandy loam, 15 to 50 percent
classification, up to 10 percent of the surface can consist of rock outcrop and the
shrink-swell potential is moderate.

The centrat portion of the project site, also proposed to contain future single family
residential development, is depicted as containing Hoda sandy loam, 15 to 50
percent siopes. The soit survey describes the Hoda series soit as consisting of
well-drained soil underiain by weathered granodicrite. The surface soil typicaily
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consists of 12 inches of brown sandy loam. The surface soil is typically underlain
by reddish yellow loam, yellowish red clay, and yellowish red sandy clay loam {o an
approximate depth of 63 inches or more. The soil survey notes that the soil class
presents high corrosion rating for uncoated steel and a moderate shrink-swell
potential.

The southwestern portion of the project site, within areas of proposed muiti-family
residential construction, is mapped as containing Secca-Rock outcrop complex, 2
to 50 percent slopes. The Secca soil consists of moderately well drained residual
soil underlain by metabasic or basic rock. The typical Secca soil profile includes 15
inches of brown and reddish brown gravelily silt loam. This surface soil is underiain
by 30 inches of yellowish red, cobbly silty clay loam, strong brown cobbly clay, and
light yellowish brown gravelly light clay. Variably weathered rock is typically
encountered at an approximate depth of 45 inches. The soil survey notes that
areas mapped as Secca-Rock outcrop complex contain 10 to 40 percent rock
outcrop. The Secca soil is also noted as having a high shrink-swell potential.

Josephine loam, 15 to 30 percent slopes is depicted in the southeastern portion of
the project site, in an area of proposed muitifamily residential development. The
soil survey describes the Josephine series soil as consisting of well-drained soil
underiain by vertically tiited slate, shale, and contact metamorphic rock. The
surface soil typically consists of 18 inches of reddish-brown loam and gravelly
joam. The surface soil is typicaily underlain by reddish yellow silty clay loam.
Weathered slate and shale are typically encountered at a depth of 70 inches below
the ground surface (bgs). The soil survey notes that the soil series possesses a
moderate rating for uncoated steel and a low shrink-swell potential.

2.1.2 Geologic Setting

We also reviewed the Geologic Map of the Chico Quadrangle (California Division of
Mines and Geology, 1992) for information about site geoloegy. The map indicates
that the site is located near the contact of two geologic units. To the southwest of
the contact, Paleozoic and Mesozoic diabase associated with the Lake Combie
complex is shown. To the northeast of the contact, the geologic map depicts
Jurassic granite and granodiorite associated with the Yuba Rivers Pluton.

In addition to the geologic map of the Chico Quadrangle, we reviewed historical
geclogic maps of the Nevada City Special Folio of the 1896 United States
Geological Survey Folic 29 prepared by Waidemar Lindgren. Accerding to
Lindgren, the project site is generally located on a narrow belt of Calaveras slate
hounded by diabase (to the southwest) and granodiorite (to the northeast).
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Another reference for the site geology is William B. Clark's Gold Districts of
California (California Department of Conservation, Division of Mines and Geology,
Buitetin 193, seventh printing 1898} which describes the geoclogy as slate, schist
and quartzite located between greenstone and amphibolite to the southwest and
granitic rocks to the northeast. Several gold-bearing quartz veins are mapped near
these geologic contacts, one of which strikes southeast across the property and
dips toward the northeast.

We reviewed California Geological Survey Open File Report 86-08, Probabilistic
Seismic Hazard Assessment for the State of California, and the 2002 update
entifled California Fault Parameters. The documents indicate the property is not
located within any active fault systems. The 2007 edition of California Geological
Survey Special Publication 42, Fault Rupture Hazard Zones in California, describes
active faults and fault zones (activity within 11,000 years), as part of the Alquist-
Priolo Earthquake Fault Zoning Act. The map and document indicate the site is not
located within an Alquist-Priolo active fault zone.

2.1.1 Previous Reports

Holdrege & Kull previously performed an investigation of the project site in an effort
to characterize soil conditions and potential impacts due to historical activities at
the site, as summarized in our Preliminary Soifs Report for Nevada City Tech
Center Housing Area {July 26, 2010). The historical research and field investigation
associated with this study identified surficial disturbance from shaillow prospecting,
as well as three mine shafts which were likely located on the project site. Slightly
elevated concentrations of arsenic and lead were detected in soil near the
suspected locations of the three mine shafts, which are referenced herein as the
Crosby, Williams and New Shaft.

In addition, Holdrege & Kull prepared a soil management plan for the project dated
January, 2014. The plan oullines procedures for management of soil with
naturally-occurring metals concentrations that are slightly above typical background
concentrations for the local area. The management plan describes the removal of
slightly mineralized soil by excavation from selected locations and placement as fili
beneath the proposed paved roadway to be constructed as a part of the proposed
development. The procedures described in the plan are intended {o reduce the
chance of future contact with the slightly mineralized soii. As identified in the plan,
an estimated 1,710 cubic yards of soil wili be managed within the subject property.
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2.2 FIELD INVESTIGATION

We performed our field investigation of the project site during October and
November, 2013. During our field investigation, we cbserved the local topography
and surface conditions and performed a limited subsurface investigation. The
following sections summarize the surface and subsurface conditiocns observed
during our field investigation.

Our subsurface investigation inciuded the excavation of twenty exploratory
trenches and the advancing of four exploratory borings at the project site,

Exploratory trenching was performed on October 21 and 22, 2013. The exploratory
trenching focused on areas of observed surface depressions which were fikely
attributable to past excavations associated with prospecting or mining activily at the
site. The exploratory trenches were excavated {0 depths ranging from three to
seventeen feet below the ground surface (bgs) using a Kobelco SK-200 excavator
equipped with a 48-inch bucket.

The exploratory borings were advanced on November 5, 2013 using a CME 55 drill
rig at locations selected to allow evaluation of the subsurface soil and rock
conditions near the New Shaft, as depicted on historical maps. The exploratory
borings varied in depth from 8 feet (boring B-3 terminated at shallow depth due to
suspected boulder) to 35 feet below the ground surface. An engineer from our firm
logged the soil conditions revealed in the exploratory {renches and coliected
relatively undisturbed and bulk soil samples for laboratory testing. Figure 2 shows
the approximate exploratory trench and boring locations.

2.2.1 Surface Conditions

The project site is generally described as gently to moderately sloping to the west
toward Peck Ravine, a seasonal drainage generally iocated along the western
edge of the property, flowing northward along a previously graded road alignment
toward Deer Creek. In the southern portion of the project site, in the area of
proposed multi-unit residential development, relatively gentle slopes exist
However, moderate to steeply sloping areas are present in the northern portion of
the site, including within or adjacent to areas of proposed residential iots.

At the time of our field investigation, dominant vegetation at the site consisted of
conifers, black caks, and big leaf mapies typical of a mixed oak-conifer woodiand in
this area. Blackberries and other exotic plants were observed, typically along
areas which appeared to have been previously disturbed by past vegetation
removal, access road grading, and timber harvest or clearing activities.
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Several surface depressions were observed throughout the project site which
appeared to have been past excavations likely associated with historical
prospecting or mining activity at the site. These depressions were often refatively
circular and varied in dimension from approximately 10 feet to 40 feet in diameter
with depths ranging from a few to several feet. The depressions typically contained
significant accumuiations of loose soil, occasional boulders, and vegetative debris
in varying stages of decomposition.

Review of historical documents indicated that three shafis are located in the area of
the proposed project Suspect shaft locations were identified during our previous
studies of the site based on historical maps as well as the topographic conditions
observed. Following our recent field investigation, further review of historical
documents by KPFF revealed revised probable shaft jocations which are depicted
on Figure 2.

Based on these revised locations, the Crosby Shaft is located near the proposed
development area. A significant stockpile of soil associated with the Crosby Shaft
is located in the low lying, western portion of the project site.

The New Shaft is located in a steep, densely vegetated area between the proposed
development area and Providence Mine Road. This location is currently
inaccessible to large excavation equipment without significant tree removal and the
construction of temporary access.

The Williams Shaft, as depicted in historical mining documents, appears to be
located outside of the area of proposed improvements, near the southeastern
property boundary. Based on our observation of surface conditions in this area, we
suspect that the Wiiliams Shaft may be located on the neighboring property.

2.2.2 Subsurface Soil Conditions

The soil conditions described in the following paragraphs are generalized, based
on our cbservations of soil revealed in our exploratory trenches and borings. More
detailed information can be found in the trench logs in Appendix C.

Exploratory Trenches

The majority of the exploratory trenches were excavated within existing surface
depressions to allow an evaluation of the apparent historical excavations. A
primary goal of this trenching was {0 determine if the depressions were associated
with relatively shaliow excavations, or if they were indicative of deeper excavations
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(e.g. shafts or tunnels) which would require extensive mitigation to facilitate
successful site development. These exploratory trenches revealed competent
native soil or weathered rock conditions at depths reached with the excavator,
indicating that the surface depressions are associated with shallow excavations or
prospect pits.

The exploratory trenches aiso allowed observation of the general subsurface soil
and rock conditions which wili likely be encountered during site grading and
construction. In general, surface soil at the site consists of dark reddish brown and
reddish brown silty fine sand to fine sandy silt underiain by yellowish brown sandy
silt and silty sand and variably weathered rock. However, significant variability in
both the material types encountered and the depths of individual soil horizons was
observed.

Exploratory trenches T-10 and T-11 were excavated in the southern portion of the
property, in the general vicinity of a large stockpile of historically excavated
material believed to be associated with the Crosby Shaft. These trenches were
excavated in an effort to determine if the Crosby Shaft was located within an area
of irregular surface topography located to the northeast of the stockpile. The
excavation of trenches T-10 and T-11 began on October 21, 2013 beginning at the
focation of shaliow depressions which were thought to have been possibly
attributable to subsidence of backfill placed over the historical Crosby Shaft. These
trenches revealed shallow, disturbed surface seif conditions underlain by variably
weathered rock. Because no clear indication of the historical shaft was revealed,
we elected to extend exploratory trench T-10 to the north, alongside the existing
stockpile, resuiting in an excavation varying from 12 to 14 feet in depth and
extending approximately 50 feet in length. This extended trench continued to
reveal disturbed surface soil underiain by variably weathered rock at shaliow depth.
The weathered rock revealed in the {rench sidewalls appeared undisturbed, and
was described as moderately weathered, highly fractured, and excavated as
coarse blocky gravel. Frequent caving of the vertical trench sidewalis was
observed. The trench was backfilled with trench spoil that evening.

We returned to the iocation of exploratory trench T-10 on October 22, 2013 and
extended the trench excavation to the south. In addition, a perpendicular trench
was also excavated across the main trench at a location where loose fill and
debris, including steel sections and bricks, was encountered in the subsurface.
The trenching did reveal a past excavation running approximately southwest to
northeast. The past excavation, which had been backfilied with loose soil fili and
debris, appeared to be approximately horizontal, approximately 5 feet wide and 7
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feet deep, and pariially lined with bricks. The former excavation appeared to
terminate or “daylight” near the steeply sloping bank of the seasonal drainage
swale to the northeast. The perpendicular trench was extended {o the southwest to
chase the former excavation, which appeared to end in a shallow, debris and rock
filed depression.

Exploratory Borings

We returned to the site on November 5, 2013 to advance exploratory borings in the
northern portion of the project site, focusing on the area near the historical New
Shaft. The exploratory borings were advanced to reveal the subsurface soil and
rock conditions at depths greater than could be reveaied by trenching.

Exploratory boring B-1 was located on an existing gravel-surfaced access road,
immediately upslope from a significant surface depression which was the
suspected location of the historical New Shaft. This exploratory boring revealed a
refatively deep residual soil profile dominated by medium dense silty fine sand and
firm to stiff fine sandy silt. A gradual transition to completely weathered rock was
estimated to occur at an approximate depth of 13 feet below the ground surface.
The weathered rock was readily drilled using an 8-inch diameter, holiow-stem
auger and the resulting cuttings were described as light reddish brown, slightly
moist, medium dense {o dense siity fine sand. Boring B-1 was terminated at a
depth of approximately 26 feet in very severely weathered rock.

The remaining exploratory borings were also advanced on an existing access road,
further east from the suspected New Shaft location. These borings revealed
similar subsurface conditions as boring B-1, aithough boring B-3 was terminated at
a shallow depth of approximately 6.5 feet below the ground surface due to the
presence of a suspected boulder. The adjacent borings B-2 and B-3 were
advanced to approximate depths of 36 feet and 28 feet, respectively.

2.2.3 Groundwater Conditions

During our site investigation, we did not encounter groundwater seepage in our
exploratory trenches and borings, nor did we observe onsite springs or seeps
emanating from the ground surface. We did observe drainage channeis and
swales in the area that indicate seasonal flow of surface water.

Although we did not observe groundwater during our subsurface investigation, our
experience has shown that seepage may be encountered in excavations which
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reveal the soillweathered rock transition, particularly during or after the rainy
season.

3 LABORATORY TESTING

We performed laboratory tests on selected soil samples coliected from our
exploratory trenches to determine their engineering material properties. These
engineering material properties were used to develop geotechnical engineering
design recommendations for earthwork and structural improvements. We
performed the following {aboratory tests:

=  Expansion Index (ASTM D4829),

= Afterberg Limits (ASTM D4318),

=  Moisture-Density Determination (ASTM D2216 and D2937),
» Direct Shear (ASTM D3080}, and

v Particle Size Determination {ASTM D1140).

Table 3.1 summarizes moisture/density and direct shear test results from our
investigation. Appendix D presents graphical Atterberg limits determination, particle
size distribution, expansion index, maximum density determination, and direct
shear test results,

Table 3.1 - Summary of Moisture/Density and Direct Shear Testing

T20 | BT20-2 | 2 | 816 17.3 _ ~
T20 | BT20-3 | 3 87.1 158 - =
B1 BT1-5 5 843 26.5 - -
B1 BT1-10 | 10 84.7 226 40 310
B2 BT2-5 5 81.8 235 - -
B2 BT2.10 | 10 70.7 6.8 = =
B2 BT2-15 | 15 65.6 358 37 370
82 BT2-20 | 20 80.6 31.3 - =

As part of our investigation, we performed a particie size determination and
Atterberg limits determinations on portions of bulk samples coliected from
exploratory trench Té (CB6-3), trench T20 (CB20-1) and boring B2 (CB2-10) which
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were considered to represent the typical subsurface soil conditions encountered
across the project site.

Sample CB8-3 was a composite sample of the soil collected from depths ranging
from approximately 2 feet fo 4 feet below the ground surface. The sieve analysis
revealed that the soil was predominantly coarse grained, with approximately 13
percent gravel, 46 percent sand, and 41 percent silt and clay-size particles. The
Atterberg limits determination revealed that the fine grained portion of the sample
possessed relatively low plasticity, with a liquid limit of 35 and a plastic limit of 31,
resulting in a plasticity index of 4. Based on the resuits of the particle size analysis
and the Atterberg limits determination, the soil sample was classified as silty sand.

Sample CB20-1 was a composite sampie of soil collected from depths ranging from
the ground surface (o approximately 1.5 feet below the ground surface in
exploratory trench T20. The particle size analysis revealed that this sample was
predominantly fine grained, with 59 percent silt and clay-size particles. The
Atterberg limits determination revealed that the fine grained material possessed
relatively fow plasticity, with a liquid limit of 3@, a plastic limit of 28, resulting in a
plasticity index of 11. Based on the resuits of the particle size analysis and the
Atterberg limits determination, the soil sample was classified as sandy silt with
gravei,

Sample CB2-10 was a composite sample of soil collected from depths ranging from
approximately 5 feet to 10 feet below the ground surface in exploratory boring B-2.
The particle size analysis revealed that this sample was predominantly fine
grained, with 75 percent silt and clay-size particles. The Atterberg limits
determination reveaied that the fine grained material possessed a liquid limit of 68,
and a plastic limit of 41, resuiting in a plasticity index of 27. Based on the results of
the particie size analysis and the Atterberg limits determination, the soil sample
was classified as an elastic silt.

Because of the predominantly fine-grained nature of sample CB2-10, we elected to
run an expansion index test to evaiuate the expansion potential of the material.
Portions of the sample were remolded in a 1.0-inch-high ring and submerged in
water under an applied loading of 144 pounds per square foot {(psf). We observed
the joaded sampies for approximately 24 hours. During that time we measured the
swell with a dial micrometer. Expansion index test results of 37 indicated low
expansion potential.
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4

CONCLUSIONS

The following conclusions are based on our field observations, faboratory test
results, and our experience in the area.

1.

Our opinion is that the site is suitable for the proposed improvements,
provided that the geotechnical engineering recommendations and design
criteria presented in this report are incorporated into the project plans.

Qur primary concern regarding the project site, from a geotechnical
engineering standpoint, is the possible presence of the historical Crosby Shaft
and New Shaft within or adjacent to areas of proposed improvements. These
shafts present a potential physical hazard in the form of possible fulure
ground subsidence, seftlement, or collapse. We were able to identify the
general subsurface soil and rock conditions in the vicinity of the suspected
shaft locations to allow an initial evaluation of the potential hazards. We have
also wused this information to develop geotechnical engineering
recommendations to mitigate the potential hazards associated with the
historical mining excavations. Qur opinion is that the historical shafts can be
successfully mitigated by confirming the shaft locations during site preparation
and grading, overexcavating as appropriate to allow observation of shaft
orientation and adjacent subsurface conditions, and physical ciosure of the
shafts through the placement of engineered backfill, if necessary, depending
on the location of the shaft relative to the propesed improvements.,

An additionat concern with the project site is the presence of existing shallow
surface depressions, surface irregularities, stockpiled materials, shaliow fill,
and other features indicating past soil disturbance due to historical mining
excavations on the project site. Based on the results of our investigation, it
appears that the majority of the existing depressions are relatively shallow
features which can be appropriately mitigated during grading by conventional
means such as overexcavation as necessary to reveal competent subsurface
conditions (e.g. weathered rock or competent, undisturbed native soil) and
replacement with compacted fili as needed to restore grades or reach desired
finish subgrades. Detailed observation by the project geotechnical engineer
during site preparation and grading wilt be required to canfirm and document
the appropriate excavation and backfill placement to allow future development
over the depressions.

Existing stockpiles of soil and previously piaced fiil associated with historical
mining activities, site ciearing and vegetation removal, and access road
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construction are located on the project site, particularly in the lower partions of
the site near the existing seasonal drainage swale. The presence of existing,
undocumented fili of varying compaction and derived from varying sources
increases the likelihood of future settiement-induced distress to improvements
constructed at the site. In general, footings for proposed structures should
either be constructed in competent, native soif conditions or compacted and
tested fill. To accomplish this, we anticipate that overexcavation of existing fill
and replacement as compacted fill, in accordance with the recommendations
presented in this report, wili be the preferred method {0 mitigate the presence
of existing fill within proposed improvement areas. Other possible mitigation
approaches include the use of deepened footings, pier-and-grade-beam
foundations, or mat foundations. Recommendations to mitigate the presence
of existing fill through overexcavation and grading are inciuded in this report.
Once plans for the proposed structures have been prepared, including
calculations of anticipated loads, we can provide a review to determine if other
mitigation options are feasible from a cost and constructability standpoint.

Approximately 1,760 cubic yards of slightly mineralized soil has been
identified in existing stockpiles likely associated with the historical Crosby
Shaft. As currently described in the January 2014 Soil Management Plan
prepared by Holdrege & Kull, this material will be placed as compacted fill
within the proposed road alignment. The Soil Management Plan provides
more detailed information regarding the characterization of the materials and
their placement and should be referenced.

Based on our site observations, the geology of the region, and our experience
in the area, our opinion is that the risk of seismically induced hazards such as
slope instability, liquefaction, and surface rupture are remote at the project
site.

Prior to grading and construction, we shouid be retained to review the
proposed grading plan and structural improvements to confirm our
recommendations.

RECOMMENDATIONS

The following geotechnical engineering recommendations are based on our
understanding of the project as currently proposed, our field cbservations, the
results of our laboratory testing program, engineering analysis, and cur experience
in the area.
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5.1 SHAFT MITIGATION

Our primary concern regarding the project site is the potential hazard associated
with historical mining excavations within or adjacent to areas of proposed
residential development. The presence of historical mining excavations presents
hazards associated with the settlement of poorly backfilled depressions and
collapse of subsurface excavations. While the surface depressions we
investigated during our study appear to be mitigatable by overexcavation during
site preparation and grading, the presence of the historical Crosby Shaft and New
Shaft warrants additional steps to reduce the hazard of differential settlement,
ground subsidence and subsurface collapse associated with these deeper
excavations. Our review of historical documents indicates that these shafts may be
focated within or adjacent to areas of proposed residential development. Their
probable locations, as established by KPFF based on a review of historical
documents following our field investigation, are indicated on Figure 2.

The suspected location of the New Shaft coincides with an area of irregular
topography near the western boundary of the project site, generally downsiope of
the northernmost proposed residential lot (Lot 11). The reported orientation of the
shaft indicates that the historical excavation extends beneath the northern portion
of proposed Lot 11, in the vicinity of the proposed sewer lift station. At present,
access to the suspected shaft location is limited by the presence of dense
vegetation and steep slopes. However, during site preparation for grading, we
anticipate that the removal of trees and surface vegetation will allow for improved
access 1o this location.

The Crosby Shaft is likely located in an area of proposed residential development.
Prior to the identification of probable shaft locations by KPFF, the Crosby Shaft
was thought to possibly be located in an area of irregular surface topography to the
gast of a significant stockpile in the vicinity of proposed Lots 16 and 17. However,
trenching in this area performed during our recent investigation revealed shallow
surface soil disturbed by past clearing and grading undertain by weathered rock at
reiatively shailow depth. No subsurface tunnel or shaft was found. It is possible
that the former shaft excavation has been obscured by past grading and fill
placement in this area, or that the shaft is located elsewhere, as indicated in recent
mapping by KPFF. Based on the observations made during our geotechnical
investigation and the results of mapping by KPFF, we anticipate that the entrance
to the Crosby Shaft is likely located immediately adjacent to or within the existing
drainage channel, in an area that is relatively inaccessible to conventionat
excavation equipment without tree removal.
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To mitigate the presence of the historical Crosby Shaft and New Shaft, we
recommend that excavation be performed following the removal of trees and
surface vegetation at the site as a part of site preparation. The excavations will be
abserved by representatives of Holdrege & Kull to document shaft dimensions and
orientation and also to allow observation of the adjacent subsurface soil and rock
conditions. Physical closure of the shafts, if necessary depending on their location
relative to the proposed improvements, would then be performed based on the
recommendations of the project geotechnical engineer with regard to the
subsurface conditions encountered.  Typically, the closure would include
overexcavation to remove loose or accumulated soil near the shaft entrance and
potentially unstable materials, and the placement of compacted backfili to restore
surface grades. In some cases, it may be appropriate to utilize grout or concrete to
close a shaft, depending on the subsurface conditions encountered.

Backfill ptaced within proposed lots would be considered structural fill, with the
intent of supporting future improvements. If overexcavation is limited due {o the
presence of drainage swales, steep topography, or other restrictions, it is possible
that the mitigation measures may be expanded fo include the use of alternative
foundation systems such deepened pier-and-grade-beams or mat foundations to
further reduce the hazards associated with future differential settlement or
subsidence to the proposed structures.

5.2 GRADING

The following sections present our grading recommendations. The grading
recommendations address clearing and grubbing, soil preparation, cut siope
grading, fili placement, fill slope grading, erosion control, subsurface drainage,
surface water drainage, construction dewatering, underground utility trenches, soil
corrosion potential, plan review, and construction monitoring.

5.2.1 Clearing and Grubbing

The areas to be graded should be cleared and grubbed to remove vegetation and
other deleterious materials as described below.

1. Strip and remove debris from clearing operations and the top 3 to 6 inches of
soil containing shallow vegetation, landscaped materials, roots and other
deleterious materiais. Organic topsoil can be stockpiled onsite and used in
landscape areas but is not suitable for use as fill. The project geotechnical
engineer should approve any proposed use of the spoil generated from
stripping prior to placement.
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2.  Qverexcavate any relatively loose debris and soil that is encountered in
existing surface depressions, our previous exploratory trenches or any other
onsite excavations to underlying, competent material. Possibie excavations
include exploratory trenches excavated by others, prospect pits, mantles or
soil test pits, and holes resulting from tree stump or boulder removal.

3. Lloose or untested fill encountered during site development should be
overexcavated as necessary to reveal competent native soll or weathered
rock a minimum of 5 feet beyond the areas of proposed structural
improvements. To accomplish this, we recommend that a representative of
Holdrege & Kull be notified to visit the site during the initial stages of clearing
and site preparation in order to observe the subsurface conditions revealed
and delineate the extent of existing fill within areas of proposed
improvements.

4. Remove rocks greater than 8 inches in greatest dimension (oversized rock)
from native soil by scarifying to a depth of 12 inches below finish grade or to
resistant, competent rock in areas {o support pavement, slabs-on-grade or
other flatwork. Oversized rock may be used in landscape areas, rock
landscape walls, or removed from the site. Oversized rock can be stockpiled
onsite and used to construct fills, but must be piaced at or near the bottom of
deep fills and must be placed in windrows to avoid nesting. To avoid conflict
with future utility or foundation excavations, no oversized rock should be
placed in the upper 3 feet of any structural fill. The project geotechnical
engineer should approve the use of oversized rock prior to constructing fifl.

5. Fine grained, potentially expansive soil, as determined by H&K, that is
encountered within proposed building footprints or paved areas during grading
shouid be mixed with granular soif, or overexcavated and stockpiled for
removai from the project site or for later use in landscape areas. A typical
mixing ratio for granufar to expansive soil is 4 to 1. The actual mixing ratio
shouid be determined by H&K,

6. Vegetation, deleterious materials, structural debris, and oversized rocks not
used in fandscape areas, drainage channels, or other non-structural uses
shouid be removed from the site.

§.2.2 Cut Slope Grading

Site development will result in the grading of permanent cut siopes. We have
provided general cut slope grading recommendations to facilitate site planning and
grading plan preparation.
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We recommend that cut siopes in native soil at the site be graded no steeper than
2:1, horizontal to vertical (H:V), to a maximum height of approximately 20 feet.
Steeper cut slopes may be feasible, depending on the soil/rock conditions
encountered and should be reviewed on a case-by-case basis. The upper two feet
of all cut slopes should be “rolled” or graded to conform to the native slope
gradients to reduce sloughing and erosion of looser surface soil.

Temporary cut siopes may be constructed to facilitate retaining wail construction.
We anticipate that subsurface conditions will be favorable for construction of
tempaorary cut slopes no steeper than %1, HV, for a maximum height of
approximately 8 feet. To reduce the likelihood of sloughing or failure, temporary
cut slopes should not remain over the winter.

A representative of H&K must observe temporary cut slopes steeper than 2:1, H:V,
during grading fo confirm the soil and rock conditions encountered. We
recommend that personnel not be allowed between the cut slope and the proposed
retaining structure, form work, grading equipment, or parked vehicles during
construction, unless the stability of the slope has been reviewed by H&K or the
slope has been confirmed to meet OSHA excavation standards.

5.2.3 Soil Preparation for Fill Placement

Where fill placement is proposed, the surface soil exposed by site clearing and
grubbing shouid be prepared as described below.

1. The surface soil should be scarified to a minimum depth of 8 inches below the
existing ground surface, or to resistant rock, whichever is shallower.
Following scarification, the soil should be uniformly moisture conditioned to
within approximately 3 percentage points of the ASTM D1557 optimum
maoisture content.

2. The scarified and moisture conditioned soil should then be compacted to
achieve a minimum relative compaction of 90 percent based on ASTM D1557
maximum dry density. The moisture content, density, and relative percent
compaction should be verified by a representative of H&K. The earthwork
contractor should assist our representative by excavating test pads with onsite
earth moving equipment.

3. Where fill placement is proposed on native slopes steeper than approximately
51, HV, a base key and routine benches must be provided. Unless
otherwise recommended by the project geotechnical engineer, the base key
should be excavated at the toe of the fill a minimum of 2 feet into competent
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stratum or to resistant weathered rock, as determined by a representative of
H&K during construction chservation. The bottom of the base key should be
sloped slightly into the hillside at an approximate gradient of 5 percent or
greater.

The fill must be benched into existing side slopes as fill placement
progresses. Benching must extend through locose surface soil into firm
material, and at intervais such that no loose surface soil is beneath the fill. As
a minimum, a horizontal bench should be excavated every 5 vertical feet or as
determined by a representative of H&K.

5.2.4 Fill Placement

Soil fill placement proposed for the project should incorporate the following
recommendations:

1.

Soil used for fili should consist of uncontaminated, predominanily granular,
non-expansive native soil or approved import soil. If encountered, rock used
in fili should be broken into pieces no larger than 8 inches in diameter. Rocks
farger than 8 inches are considered oversized material and should be
stockpiled for offhaul or later use in landscape areas and drainage channels.

Import soif shouid be predominantly granular, non-expansive and free of
deleterious material. Import material that is proposed for use onsite should be
submitted to H&K for approval and possible laboratory testing at least 72
hours prior to transport {o the site.

Cohesive, predominantly fine grained, or potentially expansive soil
encountered within proposed building footprints or paved areas during grading
should be stockpiled for removal, mixed as directed by H&K, or used in
landscape areas.

As an aoption, cohesive fine grained, or potentially expansive soil can often be
placed in the deeper portions of proposed fill (e.g., depths greater than 3 feet
below subgrade in building footprints). However, this opticn would have to be
evaluated on a case-by-case basis with consideration of the fill depth and
proposed loading.

Soil used to construct fill shouid be uniformly moisture conditioned to within
approximately 3 percentage points of the ASTM D1557 optimum moisture
content. Wet soil may need to be air dried or mixed with drier material to
facilitate placement and compaction, particularly during or foilowing the wet
season.
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6. Fill shouid be constructed by placing uniformly moisture conditioned soil in
maximum B-inch-thick loose, horizontal lifts (layers) prior to compacting.

7. All fil shouid be compacted to a minimum relative compaction of 80 percent of
the ASTM D1557 maximum dry density. The upper 12 inches of fili in paved
areas or beneath proposed slabs-on-grade should be compacted to a
minimum of 95 percent relative compaction.

The moisture content, density and relative percent compaction of fill should be
confirmed by a representative of H&K during construction.

5.2.5 Differential Fill Depth

The recommendations presented in this section are intended to reduce the
magnitude of differential settlement-induced structural distress associated with
variable fill depth beneath individual structures.

1. Site grading should be petformed so that cut-fill transition lines do not occur
directly beneath any structures. The cut portion of the cut-fill building pads, if
proposed, should be scarified to a minimum depth of 8 inches, and
recompacted to 95 percent relative compaction,

2. Differential fill depths beneath structures should not exceed 5 feet. For
example, if the maximum fill depth is 8 feet across a building pad, the minimum
fill depth beneath that pad should not be less than 3 feet. If a cut-fill building
pad is used in this example, the cut portion would need to be overexcavated 3
feet and rebuilt with compacted fiil.

5.2.6 Fill Slope Grading

Based on our understanding of the project, we anticipate that grading to develop
building pads and driveway areas may result in the creation of minor fill slopes {ess
than 12 feet in height. However, talier fifl slopes may be associated with road
grading for the project. In general, permanent fill slopes created onsite should be
no steeper than 2:1, H:V. H&K should review fill siope configurations greater than
approximately 12 feet in height, if proposed, prior to fill placement. Compaction
and fill slope grading must be confirmed by H&K in the field.

Steeper fil! slopes may be feasible with the use of geotextile reinforcement and/or
rock facing. We can provide reinforced or buttressed fill slope design for the
project, if requested.
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Slopes should be constructed by overbuilding the slope face and then cutting it
back to the design slope gradient. Fill slopes should not be constructed or
extended horizontally by placing soil on an existing siope face and/or compacted
by track walking.

5.2.7 Erosion Controls

Graded portions of the site should be seeded as soon as possible to allow
vegetation to become established prior to and during the rainy season. As a
minimum, the following controls should be installed prior to and during grading fo
reduce erosion.

1. Prior to commencement of site work, fiber rolls should be installed down slope
of the proposed area of disturbance to reduce migration of sediment from the
site. Fiber rolls on slopes are intended to reduce sediment discharge from
disturbed areas, reduce the velocity of water flow, and aid in the overall
revegetation of slopes. The fiber rolls should remain in place unti
construction activity is complete and vegetation becomes established.

2. All soil exposed in slope faces should be hydroseeded or hand
seeded/strawed with an appropriate seed mixture compatible with the soil and
climate conditions of the site as recommended by the local Resource
Conservation District.

3. Following seeding, jute netting or erosion control blankets should be placed
and secured over the slopes steeper than 2.1, H.V.

4. Surface water drainage ditches should be established as necessary to
intercept and redirect concentrated surface water away from cut and fill slope
faces. Under no circumstances should concentrated surface water be
directed over slope faces. The intercepted water should be discharged inio
natural drainage courses or into other collection and disposal structures.

5.2.8 Underground Utility Trenches

Underground utility trenches shouid be excavated and backfiled as described
below.

1. The California Occupational Safety and Health Administration (OSHA)
requires all utility trenches deeper than 4 feet bgs be shored with bracing
equipment prior to being entered by any individuals, whether or not they are
associated with the project.

HOLBREGE & KULL



Profect No. 30068-01 Geotechnical Engineering Report for The Grove at Nevada City
June 10, 2014 Page 21

2.

10.

11.

We anticipate that shallow subsurface seepage may be encountered,
particularly if utility trenches are excavated during the winter or spring. The
earthwork contractor may need o empioy dewatering methods as discussed
in the Construction Dewatering section to excavate, place and compact the
trench backfill materials.

Trench backfill used within the bedding zone and shading zone portion of the
trench should consist of 3%-inch minus crushed rock or a similar,
predominantly granular material approved by the engineer.

Soil used as trench backfill should consist of non-expansive soil with a Pl of
less than or equal to 15 (based on ASTM D4318) and should not contain
rocks greater than 3 inches in greatest dimension.

Soil used to construct trench backfill shouid be uniformly moisture conditioned
to within 3 percentage points of the ASTM D1557 optimum moisture content.

Trench backfili should be constructed by placing uniformiy moisture
conditioned soil in maximum 12-inch-thick loose lifts (layers) prior to
compacting.

Trench backfill ptaced in the pipe bedding zone (beneath the utilities) should
be compacted to a minimum relative compaction of 95 percent of the ASTM
01557 maximum dry density.

Granufar trench backfiil placed within the pipe shading zone (above the
bedding zone and to a height of one pipe radius above the pipe spring line)
and transition zone (to one foot over the crown of the pipe) should be
compacted to a minimum relative compaction of 90 percent of the ASTM
D15657 maximum dry density.

Soil backfili should be compacted to a minimum relative compaction of 90
percent of the ASTM D1557 maximum dry density. Trench backfill placed
within the upper 12 inches of finished subgrade in paved areas should be
compacted to a minimum relative compaction of 95 percent of the ASTM
D1557 maximum dry density.

The loose lift thickness, moisture, density and relative compaction of the
trench backfill soil should be verified by a representative of H&K.

Construction quality assurance tests shouid be performed at a frequency
determined by the project geotechnical engineer.
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5.2.9 Construction Dewatering

Seepage may be encountered during grading, patticularly in deeper excavations
made during site preparation. The earthwork contractor should be prepared to
dewater excavations if seepage is encountered during grading. Seepage may be
encountered if grading is performed during or immediately after the rainy season.
In addition, perched groundwater may be encountered on iow permeability sail or
weathered rock layers even during the summer months, particularly in areas which
were previously subject to landscape irrigation and at excavation locations near
existing seasonal drainage swale in the southern and western portions of the
project site.

If subsurface seepage or groundwater conditions are encountered which prevent or
restrict fill placement or construction of the proposed improvements, subdrains may
be necessary. If groundwater or saturated soil conditions are encountered during
grading, we should be retained to observe the conditions and provide site specific
subsurface drainage recommendations.

5.2.10 Soif Corrosion Potential

Index testing of the soil in an effort to evaluate corrosion potential was not
performed as a part of our soil evaluation. To reduce the likelihood of corrosion
problems, materials used for underground utilities, permanent subsurface drainage
improvements, and foundation systems should be selected based on local
experience and practice. If alternative or new construction methods or materiais
are being proposed, it may be appropriate to have the selected materials evaluated
by a corrosion engineer for compatibility with the onsite soil and groundwater
conditions.

5.2.11 Surface Water Drainage

Proper surface water drainage is important to the successful development of the
project. We recommend the following measures {o help mitigate surface water
drainage probiems:

1. Slope final grades in structural areas so that surface water drains away from
building pad finish subgrade at a minimum 4 percent slope for a minimum
distance of 10 feet.

2. To reduce surface water infiltration, compact and slope all soil placed adjacent
to building foundations such that water is not allowed {o pond. Backfill should
be free of deleterious materials.
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3. Direct downspouts to positive drainage or a closed collector pipe that
discharges flow to positive drainage.

4.  Construct V-ditches at the top of cut and fiil slopes where necessary {o reduce
concentrated surface water fiow over siope faces. Typically, V-ditches shouid
be 3 feet wide and at least 6 inches deep. Surface water collected in V-ditches
should be directed away and downslope from proposed building pads and
driveways into a drainage channel.

5.2.12 Grading Plan Review and Construction Monitoring

Construction quality assurance includes review of plans and specifications and
performing construction monitoring as described below.

1. H&K should be retained to review the final grading plans prior fo construction
to confirm our understanding of the project at the time of our investigation, to
determine whether our recommendations have been implemented, and to
pravide additionatl and/or modified recommendations, if necessary.

2. H&K should be retained to perform construction guality assurance (CQA}
monitoring of aill earthwork grading performed by the contractor to determine
whether our recommendations have been implemented, and if necessary,
provide additional and/or modified recommendations.

5.3 STRUCTURAL IMPROVEMENT DESIGN CRITERIA

The following sections present our structural improvement design criteria and
recommendations. The recommendations address foundations, seismic
parameters, concrete slabs-on-grade, and retaining wall design.

5.3.1 Seismic Design Criteria

Table 5.3.1.1 below summarizes seismic design criteria based on ASCE 7-10, the
2013 California Building Code and the United States Geological Survey (USGS),
Java Ground Motion Parameter Calculator, Earthquake Ground Motion Tools,
Version 5.1.0, {0 develop the following seismic design parameters.
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5.3.1.1 - Seismic Design Parameters

L.atitude 39.253

. i C 2
Longitude 121035 1 Site Class
Site Coefficient, Fa 1.184 5 Site Coefficient, Fy 1.599 8
S5 modified for Site 8, modified for Site
.64 0.321 4
Class Effects, Suys 09 3 Class Effects, S g
Design Spectral Design Spectral
Response Response
: . ) 0.214 8
Acceleration, Short 04269 7 Acceleration, Long g
Periods, Sps Periods, Spy
References:

ASCE 7-10 Table 11.4-1

ASCE 7-10 Table 11.4-2

ASCE 7-10 Equation 11.4-3

ASCE 7-10 Equation 11.4-4, CBC, Eguation 16-
38

1. USGS7.5min

2. ASCE 7-10 Tabfe 20.3-1
3. ASCE 7-10 Figure 22-1

4. ASCE 7-10 Figure 22-2

@ N> >

5.3.2 Foundations

Provided that the grading for the project is performed in accordance with the
recommendations presented in this report, our opinion is that the site will be
suitable for the use of conventionat perimeter foundations, isolated interior footings,
and interior slabs-on-grade. Foilowing are our recommendations for foundations
constructed on compacted and tested fill or competent native soil:

1. We recommend that footings for the proposed residential structures be a
minimum of 12 inches wide and deepened as necessary {0 extend through
any locse surface material and provide a minimum embedment of 12 inches
into the underlying competent native soil, weathered rock, or compacted and
tested fifl as confirmed in the field by H&K. Footings for two-story structures, if
proposed, should be a minimum of 15 inches wide and trenched a minimum of
18 inches into competent native soil, weathered rock or compacted fill. If clay
is encountered at the base of footing excavations, the footing should be
deepened through the clay lens into underlying granuiar material or weathered
rock, as determined in the field by H&K.

2. The base of the footing excavation should be approximately level. Because of
the sloping nature of the site, it may be necessary to step the base of the
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footing excavation as necessary to maintain a slope of iess than 10 percent at
the base of the footing.

3. Footing trenches should be cleaned of all loose soil and construction debris
prior to placing concrete. A representative from H&K should observe the
footing excavations prior to concrete placement.

4.  As a minimum, the footings shouid be designed with two No. 4 rebar
reinforcement, one near the top of the footing and one near the bottom. A
minimum of 3 inches of concrete coverage should surround the bars.

5. Footing excavations should be saturated prior to placing concrete to reduce
the risk of problems caused by wicking of moisture from curing concrete.
However, concrete should not be placed through standing water in the footing
excavations.

6. In an effort to reduce the likelihood of settlement-induced distress to the
proposed structures, we recommend that strip and isolated footings with a
minimum embedment depth of 12 inches into the underlying, severely
weathered rock be sized for an allowable bearing pressure of 2,000 psf for
dead plus live loads. This value can be increased by 500 psf for each
additional foot of embedment up to a limiting value of 3,000 psf. Allowable
bearing may be increased by 33 percent for additional transient loading, such
as wind or seismic loads.

7. A triangularly-distributed lateral resistance {passive soil resistance) of 275d
psf, where d is footing depth, may be used for footings. This value may be
increased by 33 percent for wind and seismic. As an alternate to the passive
soil resistance described above, a coefficient of friction for resistance fo
sliding of 0.35 may be used.

8. Total settlement of individual foundations wili vary depending on the plan
dimensions of the foundation and actual structural loading. Based on
anticipated foundation dimensions and loads, we estimate that total post-
construction settlement of footings designed and constructed in accordance
with our recommendations will be on the order of one-half inch. Differential
settlement between similarly loaded, adjacent footings is expected to be less
than one-guarter inch, provided footings are founded on similar materials
(e.g., all on structural fill, native soil or rack). Differential settlement between
adjacent footings founded on dissimilar materials (e.g., one footing on soil and
an adjacent footing on rock) may approach the maximum anticipated total
settlement. Settlement of foundations is expected to occur rapidly and should
be essentially complete shortly after initial application of loads.
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53.3 Slabs-on-Grade

Our opinion is that concrete slabs-on-grade may be used in conjunction with
perimeter concrete foundations for the proposed improvements. The project
structurai engineer should design slabs-on-grade with regard to the anticipated
loading. This section presents typical slab sections and reinforcement schedules
used for construction in the region and presenis construction recommendations.
We can provide project specific siab-on-grade design for the proposed
improvements once anticipated loading and serviceability criteria have been
established.

1. The slab-on-grade shouid be a minimum of 4 inches thick. If floor loads higher
than 250 psf or intermittent live loads are anticipated, a structural engineer
shouid determine the slab thickness and steel reinforcing schedute.

2. The subgrade soil around the slab-on-grade should be sloped away from the
proposed slab subgrade a minimum of 4 percent for a distance of 10 feet as
discussed in the Surface Water Drainage section of this report. A
representative from H&K should observe pad and subgrade elevations prior to
forming the slab footings.

3. As a minimum, No. 3 rebar on 24-inch centers or flat sheets of 6x8,
W4 .0xW4.0 welded wire mesh (WWM)} should be used as slab reinforcement.
We do not recommend using rofis of WWM because vertically centered
ptacement of rolled mesh within the slab is difficuit to achieve. All rebar and
sheets of WWM should be placed in the center of the slab and supported on
concrete "dobies". We do not recommend "hooking and pulling" of steel
during concrete placement.

4. Prior to placing the vapor retarder and concrete, slab subgrade soil must be
moisture conditioned by the application of water to between 75 and 90 percent
saturation to a depth of 24 inches. Moisture conditioning shouid be performed
for a minimum of 24 hours prior {0 concrete placement. Clayey soil may take
up to 72 hours to reach this required degree of saturation. |f the soil is not
moisture conditioned prior {o placing concrete, moisture wili be wicked out of
the concrete, possibly contributing to shrinkage cracks. Additionaily, our
opinion is that moisture conditioning the soil prior {o placing concrete will
reduce the likelihood of soil swell or heave foliowing construction at locations
where fine grained, potentially expansive soil is encountered. To facilitate
slab-on-grade construction, we recommend that the slab subgrade soil be
moisture conditioned following rock piacement. Following moisture
conditioning, the vapor retarder shouid be placed.
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5.

10.

11.

12.

Slabs should be underfain by 4 inches of washed rock. The rock should be
uniformly graded so that 100% passes the 1-inch sieve, with 0% to 5%
passing the No. 4 sieve. Following rock placement, the subgrade soil should
be moisture conditioned for 24 hours. The rock should then be overiain by a
vapor retarder at least 15 mils thick. AH penetrations through the vapor
retarder should be taped or sealed to reduce vapor. Laps in the vapor
retarder should be taped. If requested, H&K can provide observation of the
vapor retarder prior to placing concrete. The vapor retarder may be omitted in
areas that do not have moisture sensitive floor coverings {i.e., exterior parking
areas).

Regardless of the type of vapor retarder used, moisture can wick up through a
concrete slab. Excessive moisture fransmission through a slab can cause
adhesion loss, warping and peeling of resilient floor coverings, deterioration of
adhesive, seam separation, formation of air pockets, mineral deposition
beneath flooring, odor and fungi growth. Slabs can be tested for water
transmissivity in areas that are moisture sensitive. Commercial sealants,
entrained air, fly ash and a reduced water to cement ratio can be incorporated
into the concrete to reduce slab permeability. A waterproofing consultant
should be contacted if moisture sensitive flooring is proposed.

Expansion joints should be provided between the slab and perimeter footings.
Control joints should bisect the length and width of the slab at intervals
specified by the American Concrete Institute (ACl) or Portland Concrete
Association (PCA).

Exterior slabs-on-grade, such as sidewalks, may be placed directly on
compacted fill without the use of a baserock section. For exterior slabs, the
native soif should be ripped, moisture conditioned and recompacted fo an 8-
inch depth per the grading recommendations presented in this report.

All deleterious material must be removed prior to placing concrete.

We recommend that concrete have a water/cement ratio no greater than 0.45.
Pozzolans or other additives may be added to increase workability.

Exposed concrete siabs should be moisture cured for at least seven days
after placement. Excessive curling of the slab may occur if moisture
conditioning is not performed. This is especially criticai for slabs that are cast
during the warm summer months,

Concrete slabs impart a relatively small load on the subgrade {approximately
50 psf). Therefore, some vertical movement should be anticipated from
possible expansion or differential icading.
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5.3.4 Retaining Wall Design Criteria

The following active and passive pressures are for retaining walls in cut native soil
or backfilled with granuifar onsite soil. If import soil is used, a representative from
our firm should be retained to observe and test the soit {o determine its strength
properties. The pressures exerted against retaining walls may be assumed to be
equal to a fluid of equivaient unit weight.

Table 5.3.4.1 presents equivalent fiuid unit weights for cut native soil and onsite fill
compacted per the grading recommendations presented in this report. For
approximately horizontal backfill we assume that the retained fill surface will be no
steeper than 10% for a minimum distance of the wall height from the back of the
retaining wall. If surcharge loads (such as adjacent building foundations) or live
loads will be applied within a distance of the walt height from the back of the wali,
we shouid be retained fo review the loading conditions and revise our
recommendations, if necessary.

Table 5.3.4.1 - Equivalent Fluid Unit Weights "

Active Pressure (pcf) 30 45
Passive Pressure (pcf) 250 250
At-Rest Pressure (pef) 50 65
Coefficient of Friction 0.35 0.35

Note: (1) The eguivalent fluid unit weights presented are ultimate values and do not
include a factor of safety. The passive pressures provided assume footings are
founded in competent native soil or engineered fill.

Please note that the use of the tabulated active pressure unit weight requires that
the wall design accommodate sufficient deflection for mobilization of the retained
soil to occur. Typically, a wall yield of less than 1 percent of the wall height is
sufficient to mobilize active conditions in granular soif. However, if the walls are
rigid or restrained to prevent rotation, at-rest conditions should be used for design.

Recommendations for design and construction of retaining waiils are listed below:
1. Compaction equipment should not be used directly adjacent to retaining walls

unless the wall is designed or braced to resist the additional lateral pressures.
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2.

If any surface ioads are closer to the top of the retaining wall than its height,
H&K should review the loads and loading configuration. We should be
retained to review walil details and plans for any wall over 10 feet in height.

Retaining walls must be well drained to reduce hydrostatic pressures. Walis
should be provided with a drainage bianket to reduce additionai lateral forces
and minimize saturation of the backfill soil. Drainage blankets may consist of
graded rock drains or geosynthetic blankets.

Adequate drainage and waterproofing for retaining walis associated with
finished interior spaces are essential to reduce the likelihood of seepage and
vapor transmission into the living space. We recommend that an appropriate
waterproofing sealant be applied fo the exterior surface of such retfaining
walls. A waterproofing consuitant may be contacted to further review seepage
and vapor transmission.

Rock drains should consist of a minimum 12-inch wide, Caltrans Class i,
permeable drainage blanket, placed directly behind the wali; or crushed
washed rock enveloped in a non-woven geotextile filter fabric such as Amoco
4546™ or equivalent. Drains should have a mnimum 4-inch diameter,
perforated, schedule 40, PVC pipe placed at the base of the wall, inside the
drainrock, with the perforations placed down. The PVC pipe should be sioped
so that water is directed away from the wall by gravity. A geosynthetic
drainage bianket such as Enkadrain™ or equivalent may be substituted for
the rock drain, provided the collected water is channeled away from the wall.
if a geosynthetic blanket is used, backfill must be compacted carefully so that
equipment or soif does not tear or crush the drainage blanket.

Additional lateral loading on retaining structures due to seismic accelerations
may be considered at the designer's option. For an earthquake producing a
design horizontal acceleration of 0.2g, we recommend that the resulting
additional fateral force applied to unrestrained (cantilevered) retaining
structures with drained leve! backfili onsite be estimated as P,.=9H? pounds,
where H is the height of the wall in feet. The additional seismic force may be
assumed to be applied at a height of 0.6H above the base of the wail. This
seismic loading is for a drained, level backfili condition only; H&K should be
consulted for values of seismic loading due to non-level or non-drained backfill
conditions. The use of reduced factors of safety is often appropriate when
reviewing overturning and sliding resistance during seismic events.
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6

LIMITATIONS

The following limitations apply to the findings, conclusions and recommendations
presented in this report:

1.

Qur professional services were performed consistent with the generaily
accepted geotechnical engineering principles and practices employed in
northern California. No warranty is expressed or implied.

These services were performed consistent with our agreement with our client.
We are not responsible for the impacts of any changes in environmental
standards, practices, or reguiations subsequent to performance of our
services. We do not warrant the accuracy of information supplied by others, or
the use of segregated portions of this report. This report is solely for the use of
our client unless noted otherwise. Any reliance on this report by a third party is
at the party's sole risk.

if changes are made to the nature or design of the project as described in this
report, then the conclusions and recommendations presented in this report
shouid be considered invalid. Only our firm can determine the validity of the
conclusions and recommendations presented in this report. Therefore, we
should be retained to review all project changes and prepare written
responses with regards to their impacts on our conclusions and
recommendations. However, we may require additional fieldwork and
iaboratory testing to develop any modifications to our recommendations.
Costs to review project changes and perform additional fieldwork and
taboratory testing necessary to modify our recommendations are beyond the
scope of services presented in this report.

The analyses, conclusions and recommendations presented in this report are
based on site conditions as they existed at the time we performed our surface
and subsurface field investigations. We have assumed that the subsurface
soil and groundwater conditions encountered at the locations of our
expioratory excavations are generally representative of the subsurface
conditions throughout the entire project site. However, the actual subsurface
conditions at locations between and beyond our exploratory excavations may
differ. Therefore, if the subsurface conditions encountered during construction
are different than those described in this report, then we should be nofified
immediately so that we can review these differences and, if necessary, modify
our recommendations.
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5.  The elevation or depth to groundwater underlying the project site may differ
with time and location.

8. The project site map shows approximate exploratory boring and trench
locations as determined by pacing distances from identifiable site features.
Thereforg, the exploratory locations should not be relied upon as being exact
nor located with surveying methods.

7. The findings of this report are valid as of the present date. However, changes

in the conditions of the property can occur with the passage of time. The
changes may be due to naturai processes or to the works of man, on the
project site or adjacent properties. In addition, changes in applicable or
appropriate standards can occur, whether they resuit from legisiation or the
broadening of knowledge. Therefore, the recommendations presented in this
report shouid not be relied upon after a period of two years from the issue
date without our review,
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FIGURES

Figure 1 Site Vicinity Map

Figure 2 Exploratory Trench and Boring Location Map
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HOLDREGE & KULL

FCOHSLTING ERGIBEERS » GEOLOGESTS

Proposal No. PN13131
August 19, 2013

Mr. Robert Upton
Campus Property Group
12555 Dunbar Road
Glen Ellen, CA 95442

Reference: The Glades - Proposed Nevada City Tech Center Housing Area
Nevada City, California

Subject: Proposal to Provide Geotechnical Engineering Services
Dear Mr. Upton,

At your request, Holdrege & Kuil (H&K) is proposing to provide geotechnical
engineering services {o support future design and construction of residential
improvements associated with the Glades project. The project is an approximate 15-
acre project site located to the west of the existing Nevada City Tech Center site in
Nevada City, California. Associated improvements will include grading to develop
building pads and a minor residential street, and construction of underground utilities
and pavement.

The project site is located in an area of past soil disturbance due to hydraulic mining
and tree and brush removal, as well as grading. in addition, historical hardrock mining
has occurred on the project site, resuiting in the presence of subsurface tunnel features
and wasterock stockpiles on the site. Our geotechnical investigation will focus on
determining the general subsurface soil and rock conditions near the proposed building
footprints and specifically investigating identified mining relics on the site in an effort to
evaluate potential physical hazards and mitigation options.

SCOPE OF SERVICES
We propose to perform a design-level geotechnical investigation in general accordance

with the 2010 California Building Code (CBC). Based on our understanding of the
project, we propose the following scope of services.

(330} 478-1365 = FAX {530] 4261009 < Fomaid: handh@ Handhoer o 397 Seards Avenve  + Nevads Gry, (4 95959 = & Califomia Corporatin



Proposal No. PN13131 Proposal to Provide Geotechnical Engineering Services
August 19, 2013 Page 2

Geotechnical Investigation

H&K will perform a map and literature review of published documents pertinent {o
the project site, including geologic maps and soil survey maps. We will aiso review
geotechnical reports prepared by Holdrege & Kull for other sites in the vicinity.

Qur field investigation wifl consist of two distinct phases. During the first phase of
the field investigation, we will mobilize an excavator to the site to dig exploratory
trenches, focusing on apparent mining relics and areas of past soil disturbance.
The trenches will be excavated to approximate depths of up to 12 feet, or to refusal
on weathered rock if encountered at shallower depths. We plan to have the
excavator onsite for two days of trenching.

Following trenching, we will return to the site with a truck mounted, exploratory drilt
rig for the purposes of advancing up to three exploratory borings in the vicinity of
the “New Shaft’, a historical mining feature identified on the site. The purpose of
the exploratory borings will be to determine the subsurface soif and rock conditions
in the area above the historical excavation to allow evaluation of collapse potential.
We anticipate that information regarding subsurface rock guality in the area above
the shaft will be useful in determining appropriate mitigation measures, including
appropriate setbacks. To obtain information about rock quality, we anticipate that
the borings would advance through the surface soil and weathered rock to resistant
material, and that coring equipment would be used fo extend the borings a
minimum of 10 feet into resistant rock, if encountered in the upper 30 feet. For cost
estimating purposes, we have assumed two full days of drilling services.

An engineer or geologist from our firm will log soil conditions observed and collect
relatively undisturbed and bulk scil samples from the exploratory trenches and
exploratory borings. Collection of soil samples and the sample intervals will
depend upon the soil conditions encountered. The soil samples will be labeled,
sealed, and transported to our laboratory where selected sampies will be tested to
determine their engineering material properties. If groundwater is encountered, the
depth to groundwater below the existing ground surface will be measured.
Following sample collection, the trenches will be backfifled with soil.

Prior to our field investigation, a representative of H&K will visit the project site to
locate the proposed exploratory trench locations for Underground Service Alert
(USA). if requested, we can retain a private utility locating service o supplement
the USA clearance to reduce the risk of encountering unmarked utilities on the site,
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Laboratory Testing

H&K will perform laboratory tests on selected soil samples to determine their
engineering material properties. Laboratory tests will be performed using American
Society for Testing and Materials (ASTM) and Caltrans methods as guidelines.
The testing may include:

D422, Particle Size Determination (if appropriate)
D2216, Moisture Content

D2487, Unified Soil Classification System

D2937, Density

D3080, Direct Shear Strength

D4829, Expansion Index (if appropriate)

4318, Atterberg Limits (if appropriate).

The actual tests performed may vary, depending on the subsurface conditions
encountered. Direct shear festing will be performed to develop site-specific
foundation design criteria. if fine-grained soil is encountered during our field
investigation, we will perform Afterberg limits and/or expansion index testing in an
effort to evaluate expansion potential.

Data Analysis and Engineering

Following the completion of laboratory testing, H&K wili develop geotechnical
engineering design recommendations for earthwork and structural improvements.
The geotechnical engineering design recommendations will address the foliowing:

Earthwork Improvements

Soil subgrade preparation.

Fill moisture conditioning and compaction.

Cut and fill siope grading.

Utility trench excavation and backfili.

Expansive soil mitigation, if encountered during the investigation.

A Wh -

Structural Improvements

Shallow foundation design criteria, inctuding allowabie bearing pressure.
Retaining wall design criteria.

Construction recommendations for slabs-on-grade.

Conclusions regarding geologic hazards at the site.

Seismic (earthquake shaking) design parameters.

ok N =
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6. Preliminary recommendations for options to mitigate historical mining
features.

Report Preparation

We will prepare a geotechnical engineering report for the site that will present our
findings, conclusions, and recommendations. The report will include descriptions
of site conditions, a summary of the field investigation, laboratory test results, and
geotechnical engineering design recommendations for the proposed earthwork and
structural improvements, including retaining wall and foundation design criteria.
The report wiil aiso inciude a site plan showing the approximate locations of the
exploratory trenches and borings. The report appendices will present the
exploratory trench and boring logs and taboratory test data.

ASSUMPTIONS AND CLIENT RESPONSIBILITIES

The proposed scope of services is based on the following assumptions:

» The client will provide H&K with the authorization to access the site.
Although reasonable care will be used during our investigation, the client
understands that unmarked underground ufilities may be damaged. H&K
will not be responsible for repair of utilities that were not marked or were
improperly marked prior to the investigation.

» Five copies of the report will be sent to the client and/or the client's
engineers and architects. In additicn, we wiil prepare a pdf format version of
the report to facilitate distribution fo the project team.

FEES

Our fee to perform the geotechnical investigation described above will be $

This fee includes the costs associated with two days of excavation services and
two days of exploratory drilling for the subsurface investigation. Billing would be
monthly on a percent complete basis. If this proposal is acceptable, please sign
and return the attached agreement to our office as our authorization to proceed.

SCHEDULE

We will schedule our field investigation within one week of receiving authorization
to proceed, weather permitting. We can provide verbal preliminary
recommendations within one week following the site investigation based on the
field investigation data. However, final recommendations will be developed from
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the field and laboratory data. We anticipate the final report wifl be submitted within
three to four weeks following completion of our field investigation.

We appreciate the opportunity to provide you with this proposal. If you have any
questions, please feel free to contact our office.

Sincerely,

%fLDR E&KULL -

Robert Fing e L
Principal Engineer

Attached: Terms and Conditions

Fi\2 ProposalsWiN13131 NC Tech Center\PN13131 Geolechnicat investigation.doox
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Important Information Abont Your
Geotechnical Engineering Report

Subsurface problems are a principal cause of construction delays. cost overruns, claims, and dispufes.

The following information is provigded fo help you manage your risks.

Geotechnical Services Are Performed for » elevation, configuration, focation, origntation, or weight of the
Specific Purposes, Persons, and Projects proposed structure,

Geotechnicat engineers structure their services to mest the specific needsof =  composition of the design team, or

their elients. A geotechnical engineering study conducted for a civil engi- *  project owngrship,

nger may not fulfill the needs of a construction conteactor or even another

civil engineer. Because each geotechnical enginesring study is unique, each  As a general rule, afways inform your geotechnicat engineer of project
geptechnical engineering report is unique, prepared soffy for the client. Ne  changes—even minor ones—and fequest an assessrenl of theis impact.
one except you should rely on your geotechnicat engineering report withowt — Gestechnical engineers cannot accept responisibility or liability for problems
first conferring with the geolechnical engineer wha prepared it. And noone  that occur becanse their reports do not consider developments af which

-— niot even you —-shouid apply the repor! for any puipose of project they were nof informed.

except the one originally contermplated. .

Subsurface Conditions Can Change
Read the Full Report A geotechnica! engineering reporl is based on conditions that existed at
Serious problems have accured because those relying on a gectechnical the time the sfudy was perlormed. Do not rely on a geolechnical engineer-
engineering report dié not read it all. Bo not rely on an executive summary.  ing reportwhose adequacy may have been affected by: the passage of

Do not read selected elements only. time; Dy man-made events, such as constructicn on or adjacent to the site;
. o hy natural events, such as floods, earthquakes, or groundwater fiuciua-

A Geotechnical Engineering Is Based on tions. Always contact the gectechnical engineer before applying the seport

A Unigue Set of Project-Specific Factors o determine if it is still reliable. A minor amount of additional testing or

Geotechnical engineers consider a number of anique, project-specilic fac-  analysis could prevent major protlems,

tors when eslablishing the scops of a sludy. Typical factors inciude: fie ;

client's goals, cbjectives, and risk management preferences; the generat MIDST Geotechnical Findings Are Professional

nature of the structure irvolved, its size, and configuration; the locationof  Opinions

the structure on the site; and other planned or existing Site improvenents,  Site exploration identifies subsurface conditions only at those points where
such as aceess roads, parking Ists, and underground tilities. Unless the subsurface tests are conducled or samples are taken. Geolechnical engi-
geotechnical engineer who conducted the sfudy specificatly indicates ot-  neers review field and laboratory data and then apply their professionat

arwisg, do not rely on a geotechnical engineering report thal was: judgment o render 2n opirdon about subsurace conditions throughout the

= npf prepared for you, site. Actual subsurface conditions may ditfer—somefimes significantiy—

s not prepared for your project, {rom those indicated in your report. Retaining the geotechnical engineer

* ot prepared for the specific site explored, or who developed your seport to provide construction cbservation is the

» completed belare imporant projest changes were made. most effective method of managing the risks asscciated with ynanticipated

conditions.

Typical changes thal can erode the refiability of an existing geotechnical

engineering report include those Mhat alfect; A Report's Recommendations Are Alof Fnal

* |he function of the proposed structure, as when il's changed fom a 8o not overrely on the constraction recommendations included in your
parking garage lo an office bullding, or from a light industriat plant repon. Those recommendalions are not final, because geotechnicat engi-
1o a refrigerated warehouse, neers develop them principally from: judgment and opinion. Geotechnica!

engineers can finafize thair recommendations only by observing actual

\. | J
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subsurface conditions revealed during construction. The geolechnical
engineer who developed your report cannot assume responsibitity or
liabifily for the report's recommendations if that engineer does nol perform
consiruclion observation.

A Geotechnical Engineering Reponrt Is Subject to
Misinterpretation

{Other design team members’ misinterpretation of geotechnical engineering
seports has resulled in cosily probiems. Lower that risk by having your geo-
fechnical enginesr confer with appropriate members of the design team after
submitting the report. Alse retain your geotechnical engineer to feview perti-
nent elements of the design team’s plans and specifications. Conlractors can
also misinterpret & geotechnical engineering report. Reduce fhat risk by
having your gectechnical engineer paricipate in prebid and sreconstruction
conferences, and by providing construction chservation.

Do Net Redraw the Engineer's Logs

Geolechnicat engineers prepare final boring and testing fogs based upen
their interpretatien of field logs and faboratory data. To prevent erors or
omissions, the logs included i a geotechnica? engineering report should
never be redrawn for inclusion in architectural or other design drawings.
Only photographic or electronic reproduction is acceptable, buf recognize
that separating logs from the report can elevale risk,

Give Contractors a Complete Report and
Guidance

Some owners and design professionals mistakendy believe they can make
conlractors fiable for unanticipated subsurface conditions by limiting what
they provide for big preparation. To help prevent costly problems, give con-
tractors the complete geotechnical engineering report, buf preface it with a
clearly written letter of iransmittal. In that lefter, advise contractors that the
report was 10t prepared for purposes of bid development and that the
feport’s accuracy is limited; encourage them to confer with the geotechaical
engineer who prepared the repord {a modest feg may be required) and/or {o
conduct additional study to obtain the specific types of information they
need or prefer. A prebid conference can also be valuable, Be sure contrac-
fors have sufficient timg o perform additional study. Ondy then might you
be in a position fo give contractors the best information available to you,
while requiring hem to at least share some of the financiat responsibitities
stememing from uranticipated conditions.

Reai Responsibility Provisions Closely

Some clients, design professicnals, and contractors do not recognize that
gectechnical engineering is far less exact than other engineering disci-
plines. Yhis lack of understanding has created unrealistic expectations that

have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geslechnical engineers commonly include 2 variety of
explanalory provisions in their reports. Sometimes labeled Emitations®
many of these provisions indicate where geotechnical enginesrs' responsi-
bilities begin and end, to help ofhers secogrize their own responsibilities
and 1isks. Aead these provisions closely. Ask questions. Your gectechnical
engineer shouid respond fully and frankly.

Geaenvironmental Goncerns Are Not Covered

The equipment, techmigues, and personnel used to perorm a geoenviron-
menial study ditfer significanily rom those used to perform a geslechnical
study. For that reason, a geotechnical engineering report does not usually
relate any geoenvirgnmental findings, conclusions, or recommendations;
e.q., aboul the fikelihood of encountering underground storage tanks or
reguiated contaminants, Unanticipated environmenial problems have jed
fo numerous project failures. If you have not yel oblained your own geoen-
virormental informatior, ask your geotechnical consultant for risk man-
agement quidance. Do nof rely on an environmental report prepared for
someone else.

Ohtain Professional Assistance To Deal with Moid
Diverse strategies can be applied during butiding design, construction,
cperation, and maintenance to prevent significant ampunts of mold {rom
arowing on indeor surfaces. To be effective, afi such sirategies shoutd be
devised for the express purpose of mold prevention, integrated into a com-
prehensive plan, and executed with diligent oversight by & professional
mold pravention consultant. Because jus! a small amount of water or
moisture can fead to the devetopment of severe mold infestations, a num-
ber of motd prevention strategies focus on keeping building surfaces dry.
While groundwater, water infiltzation, and similar issues may have been
addressed as part of the geotechnical engineering study whose findings
are conveyed in this report, the geotechnical engineer in charge of this
project is not a mold prevention consiltant; none of the services per-
formed in connection with the geolechnical engineer’s study
were designed or conducied for the purpose of mold preven-
tion. Proper implementation of the recommendations conveyed
in this reporl wilf nol of itselt be sufficient 1o prevent motd from
growing in or on he struclure involved.

Bely, on Your ASFE-Member Geotechncial
Engmeer for Additional Assistance

Membesship in ASFE/The Best People on Earth exposes gectechnical
engineers to a wide armay of risk management techniques that can be of
genuine benefit for everyone involved with a construction project. Confer
with you ASFE-member gectechnical enginser for more information.,

/

ASF

The Exvl Paspls an f4r1k

8811 Colesvitle Road/Suile 6108, Sitver Spring, MD 20810

Teiephone: 301/565-2733

Facsimife: 301/589-2017

e-mail: info@asfe.org  wwwasle.org

Copyright 2004 by ASFE, Inc. Duplicalion, teptoduction, ot copying of this document, in whole or in part, by any means whalseever, is strictly profibited, excop! wilh ASFF's
specific written permissign. Exceipling, quoling, or ofherwise extracting wording from this decument is permitted only with the express weitten povinission of ASFE, and only for
puiposes of scholarly research gr book review. Only members of ASFE may 456 this document as 2 complement fo or 25 an element of a geatechnical engineering report. Any other
fiem, individual, or other entity that 5o uses this document without being sn ASFE member could be committing negfigent or infentional {iraudulent) misroprosentation,
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EXPLORATORY BORING LOG

HIK

CONSULTING ENCINEERS o GEGLOCGISTS

792 Searls Avenue, Nevada City, Califomnia, 95958
PHONE: 530-478-3305, FAX: 530-4¥6-1019

Project Name: THE GROVE

Project No.: 3006B-01

Task: 01

Start:  11/6/2013

Boring No.

B-1

Locatlon: NEVADA CITY TECH CENTER

Ground Elev. (Ft. MSL):

Finish: 11/5/2013

Sheet: 10f 2

 Logged By: REF

Drilling Company: LAWRENCE AND ASSOCIATES

Drill Rig Type: CME 55

Driller;: DAN/JEFF

Drilling Method: 8-INCH HOLLOW STEM AUGER {H3A)}

Hammer Type: -

Backfill or Well Casing: SOIL

Boring Dia, {In.}: 8"

Total Depth (Ft.): 25.5

Ground Water Information

B - o = £ D - - -
- & . - o ate .
v Bg -85 25y S 9 moES Em o2 | M TS
£: fe5¢y Fif s B O EEEEEE R |oewmw - o
B g & & & 4 8 §< = o Soil andfor Rock Descriptions
’ é - @ ) = {LI5C5 Symbel: SCS Mame; Field Estimated Fadicly Siza Gradation {4} Munsel Cotor, DansityConsislancy: Moisture;
) ' Filt Material Dilatancy; Fiasticity Toughness; Dey Strength; Structare; Cementation; Orgasics; Ok, Cthe}
..................................... AT - G (GW) GRAVEL ROAD SURFACE - GRAY, SLIGHTLY MOIST, LOOSE WELL GRADED
: , T o GRAVEL
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII {SM) REODISH BROWN, SLIGHTLY MOIST, LOOSE SILTY FINE SAND
' 2 . .
R S
|- -| {SM} STRONG BROWN, SLIGHTLY MOIST, MEDIUM DENSE SILTY SAND
2D, e e e e e —— —  ———
. {SM) YELLOWISH RED (5YR 5/6), SLIGHTLY MOIST, MEDIUM DENSE SILTY SAND,
________________________ 12 BTB-1-5 . FAINT RELIC ROCK TEXTURE
" HSA i
......................................................................... . B --“wm—_“u_____“mmwm—_—-
(ML) GRADES TO YELLOWISH RED, SLIGHTLY MOIST, FINE SANDY SILT
8
FAINT RESIDUAL ROCK TEXTURE ARPARENT IN SAMPLER
......................................................................... "
................................. w o U ]
‘v T a | (RX-3M} GRADES TO COMPLETELY TO VERY SEVERELY WEATHERED ROCK,
- : DRILLS AS LIGHT REDDISH BROWN (5YR 643}, SLIGHTLY MOIST,
L B MEDIUNM DENSE TODENSE SILTY SAND
e
. ."'I. 4'_I
....................................... . L )
‘ -.. .
18 . D .
.': ; .
19 S
L T 4 R
{ 20 o

HOTES




HOLDREGE & KULL

HK

CONSULTING ENGINEERS » GEOLOGISTS

EXPLORATORY BORING LOG

792 Searls Avenue, Nevada Cily, California, 35959 Bor;ng No.

Project Name: THE GROVE

Project No.: 3006B-01

FHONE: §33-478-1305, FAX: BI0-478-101%

Location: NEVADA CITY TECH CENTER

Ground Elev, (Ft MSLy: -

!Task: 01 Start:  11/5/2013
Finish: 11/5/2013 | Sheeti 2 4 2

Logged By: REF

Drilling Company: LAWRENCE AND ASSQCIATES

Drill Rig Type: CME 55

Drilter: DAN/JEFF

Drilling Method: 8-INCH HOLLOW STEM AUGER {HSA) {Hammer Type: -

Backfil or Well Casing: SCIL

Boring Dia. {In.): 8"

Total Depth (Ft.): 25.5

Ground Water [nformation

26

B = sl s
E s fz: g 4 fzE g | O
_ H FeF B = @ £E 2= - Time - :
FE ZE Bzg ERp gd B §£% 8z 38 B | Dehif) | RS
§ =234} & & BR = 5 Solt andfor Rock Descriptions
2 ) s : L= {USCS Symbol, USES Name; Fietd Estimated Partiche Size Gradation 13y, Munsel Cofor; Density/Consistency, Moislre:
: : Fill Mateda); Ditataney; Plasticity Toughness, Dy Streagln; Structure: Cemenation: Organics; Odor, Other)
t4 251D BT8-1-20 ‘ Lt ',' J (RX-SMj COMPLETELY TO VERY SEVERELY WEATHERED ROCK, FRIABLE.
T --------------------- 21 o DRILLS AS LIGHT YELLOWISH BROWN AND LIGHT REDDISH BROWN,
J . SLIGHTLY MOIST, MEDIUM DENSE SILTY SAND
......................................................................... 2 ‘
......................................................................... 0 . ‘
................................... o “
.................................. ZHU0.
© 28
,,,,,,,,,,,,,,,,,,,,,,,,, . e BIBTEZS -

27

" o8

24

30

3t

32

33

35

%6

37

B

a9

"4

BORING TERRINATED AT 25.5 FEET BGS IN VERY SEVERELY WEATHERED
ROCK

NOTES




HOLDREGE & KULL

HK

CONSULTING ENCGINEERS « GEOQLOGISTS

EXPLORATORY BORING LOG

Boring No.

782 Searls Avenue, Nevada City, Calfornia, 95958
PHONE: §30-478-1305, FAX: 530-478-1015

Project Name: THE GROVE

Project No.: 3008B-01

B-2

lTask: 01 Start:  11/5/2013

Location: NEVADA CITY TECH CENTER

Ground Elev. {Ft. MSL): -

Sheet: 1 + o

Finksh: 11/5/2013

Logged By: REF

Drilling Company: LAWRENCE AND ASSOCIATES

Drilf Rig Type: CME 55

Driller: DAN{JEFF

Drilling Method: 8-INCH HOLLOW STEM AUGER {HSA)

Hammer Type: -

Backfill or Well Casing: 3 BAGS BENTONITE CHIPS, SOIL

Boring Dia, {In): 8"

Total Depth {Ft.): 35

Ground Water information

& = g ' B= & Date - : - -
g jélg g é 5 a i '§_g % @ .
P 38 Zxw 24 < g £E B ~ Time - :
EE 2L ER% m%’i’ 5 & QEE‘?" %8 &2 T i
FL aE wgg £5% 2k E ESER 56 § | Depthif)
£ BF & o E 4 8 %= & Soil and/or Rock Descriptions
é ' @ : E AISES Symbol; USCS Name, Fisld Estimated Particle Size Gradation (%) Munsel Color: Dansity Consistancy; Moisture;
) Fill Matenal; Disatancy; Plasticity Toughnaess, Oy Strength; Stroctuee; Cementation; Drgarics, Odor, Giher)
1105 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, HSA {St4) DARK REDDISH BROWN (2.5YR 314}, SLIGHTLY MOIST, LOOSE TC MEDIUM
1 DENSE SILTY FINE SAND
....................................... )
(ML) YELEOWISH RED (5YR 5/6}, SLIGHTLY MOIST, STIFF FINE SANDY ST TO
3 MEDIUM DENSE SILTY FINE SAND

— v —— N PR TR e — — — b oy M A M e e e -

71 (RX-5M) GRADES TO COMPLETELY TO VERY SEVERELY WEATHERED ROCK,

DRILLS AS YELLOWISH RED, SLIGHTLY MOIST, MEOIUM DENSE SILTY
SAND

........................................................................ 13 s
a
¢ L
it VERY SEVERELY WEATHERED ROCK.
cw DRILLS AS BROWN (7.5YR 4/3), MOIST, MEDIUM DENSE SILTY SAND
17
T
8 S
L :-
11:41 Y A
251D, w
. e A
l 20 - e




HOLDREGE & KULL

HK

CONSULTING ENGINEERS « CEQLOGISTS

EXPLORATORY BORING LOG

792 Searls Avenue, Nevada Cily, California, 95958 Boring No.

Project Name: THE GROVE

Project No.: 30068-01

PHOME: S3-478-1305, FAX: H3-4781059

Location: NEVADA CiTY TECH CENTER

Ground Elev, {Ft, MSL): -

Task: 01  [Start: 11/5/2013
Finish: 11/5/2013 | Sheet: 2 o5 2

 Logged By: REF

Drilling Company: LAWRENCE AND ASSOCIATES

Drill Rig Type: CME 56

Driller: DAN/JEFF

Drilling Method: 8-INCH HOLLOW STEM AUGER {HSA)

Hammer Type: -

Backfill or Well Casing: 3 BAGS BENTONITE CHIPS, SPOIL

Boring Dia. {In.); &'

Total Depth {Ft.): 35

Ground Water Information

£ oo B g oy . B 8 Date - : - : - :
;,AfE._ 58 B,° E:‘: 2 g BE 5_ g Time - : - . -
EF . Ch aL- a8 £ i ¥ aw BE £ :
FEiak Y3 57 & 0§ 5T pe 80 @ | Depth{n) : T
| mE 5 &8 & o 8 8% 3 & Soil andfor Reck Descriptions
n_S : . hd = {USCS Symbet USCS Name; Fisld Estimated Particle Size Gragation {%); Munsel Color: BensiyiConsistency, Moisture,
’ : Fid Materiat; Didatancy, Plasticity Toughrass: Doy Steenglr; Structure, Camerlation: Organics: Odor, Othar)
_________________________ 20w Be220 M a7
11:40 - HSA 21 - el
115 5 JP T RUTOTUTIO! F DU UP PR UUTUTUT T b T ‘_ ‘ '.-‘l‘ .
I ' N AT 222 FEET BGS - ENCOUNTERED INCREASED RESISTANCE WITHIN
aq T e 23 S SEVERELY WEATHERED ROCK.
------------------------------------------------------------------------- 2 ‘e it VERY SLOW DRILLING - RESISTANT TO AUGER FROM 22 FEET BGS,
- an
CTRICONE et SWITCH TO TRI-CONE BIT AT £22,5 FEET BGS. RESUME DRILLING WITH
25 ‘ o HUD ROTARY AND TRI-CONE BIT.
ot g
------------------------------------------------------------------------- e T A DRILLS QUICKLY WATH TRICONE BIT. ROCK IS TOD WEATHERED TO
L OBTAIN CORE {IN DRILLER'S OPINION)
PR
......................................................................... 2 no ‘
___________________________________________________________ s
28 . _,'- |
R f, =,
. ‘ ....... P B
29 c',"
14 2 ................................................................. 0 T :'_:_I..h'-. .
3 : ‘:-.' a S
32 ‘.*‘
......................................................................... 1 ‘ .. g
[ .'4_'?
........................................................................ ” RO
154 ................................................................. % p ;
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, BORING TERMINATED AT 35 FEET BGS IN COMPLETELY TO VERY
36 SEVERELY WEATHERED ROCK
7
38
39
49

HOTES




¢ HOLDRECE & KULL EXPLORATORY BORING LOG
CONSULTING ENGCINEERS + GEOLOGISTS 792 Searts r‘:‘g’:es’yﬁ;;‘j:‘;;i&?gﬂggﬂ‘&fé95959 Boring No.
Project Name: THE GROVE Project No.: 3006B-01 Task: 01 |Start:  11/5/2013 B-3
Location; NEVADA CITY TECH CENTER Ground Elev. (Ft. MSL): - Finish: 11/5/2013 | Sheet: { 4 1
togged By: REF Drifling Company: LAWRENCE AND ASSOCIATES {Drill Rig Type: CME 55
Driller: DAN/JEFF Drilling Method: 8-INCH HOLLOW STEM AUGER {HSA) {Hammer Type: -
Boring Dia. {In.): 8" Total Depth (Ft.): 6.5 Backfill or Well Casing: 3 BAGS BENTONITE CHIPS, SOIL
. ' Ground Water informatlon
g o B - B Date :
E = 2 2 . -]
e B '33 2.5 8 £ 4 é’g 5, % Time . ; .
FE &E “gg £8P 28 E  ETBE 88§ | Pepth() . D A R
£ B & &% “ a 3% = o Soil and/or Rock Descriptions
é ’ : = : {LISCS Sywbol; USCS Mare, Figld Estimated Particle Size Gradation {%}; Munset Color; DensitylConsistancy, Molsture;
' : [l Maierial; Dialancy; Plasticily Toughness: Ory Strength; Structure; Cemeantation: Drganics; Octor; Other}
25 MsA BTG ROAD SURFACE - GRAY, SLIGHTLY MOIST, LOOSE WELL GRADED GRAVEL
1 AR
.................................................................................. .. | {SM} DARK REDDISH BROWN, SLIGHTLY MO(ST, LOOSE TO MEDIM DENSE
2 . SILTY SAND
3 R T 1
________________________________________________________________________________ 1| (M} REDDISH BROWN, SLIGHTLY MOIST, MEDIUM DENSE SILTY FINE SAND
2:58 4
e
_________________________________________________________ BT8-25 SLOW DRILLING - RESISTANT ROCK / BOULDER ENCOUNTERED AT 6.5
’ FEET BGS, VERY RESISTANT TO AUGER
24 HSA BORING TERMINATED AT 6.5 FEET BGS ON RESISTANT BOULDER
339 7
.......................................................................... g
.......................................................................... ,
.......................................................................... ”
.......................................................................... y
.......................................................................... o
_________________________________________________________________________ a
_________________________________________________________________________ )
.......................................................................... 5
.......................................................................... o
17
15
19
20
HOTES




HK HOLDREGE & KULL EXPLORATORY BORING LOG
- 792 Searls Avenue, Nevads City, California, 95959 ;
CONSULTING ENGINEERS « GEOLOGISTS engNE";eb!’;lfm_ﬁ;gslami‘g_‘ oot Boring No.
Project Name: THE GROVE Project No.: 30068-01 Task: 01 Start:  11/5/2013 8'4
Location: NEVADA CITY TECH CENTER Ground Elev. {Ft. M5L): - Finish: 11/5/2013 Sheet: { of 2
Logoed By: REF Drilling Company: LAWRENCE AND ASSCCIATES _ |Drill Rig Type: CME 55
Drilier: DAN/JEFF Drilling Method: 8-INCH HOLLOW STEM AUGER (HSA} {Hammer Type: -
Boring Dia. {In.}: 8" Total Depth {Ft.); 28 Backfill or Well Casing: 3 BAGS BENTONITE CHIPS, SOIL
o : ' s ' Ground Water Information
T 3 - S B Date - 5 :
2 : zg
. e .§A %Eghgég g 8 B3 F vime
EZ EF ES~ oRE &% £ mr e &l 2 7
FL fE & EEE & £ £E% 3 B4 s Delh[ﬂ] - - :
- §§ ERE @~ H "é Eg o m P o
] PE 5 &:& @ a5 g% @ Soil andfor Rock Descriptions
E . R = (LUS0S Symbal; USCS Mame; Field Estisnated Partichy Size Gradation (%) Munset Color, Density/Consistency; Moislura;
. Fitl Matedial, Tlatancy; Plasticily Youghness: Dry Strength Structore; Cementation, Organics, Odor, Other)
TN .. O SR (|1 1] (M) DARK REDDISH BROWN, SLIGHTLY MOIST, LOOSE SILTY SAND
1
"""""""""""""""""""""""""""""""""""""""""""""""" 2 -1 (M) REDDISH BROWN, SLIGHTLY MOIST, MEDIUM DENSE SILTY FINE SAND
.......................................................................... ;
....................................... , it
___________________________________________ 1] (sM) YELLOWISK RED (5YR 58), SLIGRTLY MOIST, MEDIUM DENSE SILTY FINE
5 110 SAND TO FINE SANDY SILT
.......................................................................... ]
BB i T
......................... AL
- HSA
.......................................................................... o
......................................................................... oo
RO USROS NERSIOOTTOVORRTOROTOOS Ly T __:. _.,.. ﬁ(?M}ERAEES_TO?OQELE;EG’-TaE?Y ST e —
......................................................................... :."‘ --. N ' DRELLS AS MED{UM DENSE SILTY SAND
13 o
......................................................................... U N ‘
......................................................................... is Teieaaaa -:;“I:-_
........................................................................ 18 l“:
- 1? e 'I;I'-
408 seT R RELIC ROCK TEXTURE - FRIABLE.
< ORILLS AS LIGHT REDDISH BROWN SILTY SAND
11 T
2% S
NOTES:




HOLDREGCE & KULL EXPLORATORY BORING LOG

I-|< CONSULTING ENCINEERS « CEOLOCISTS 792 Seatts ;\E‘{es“:‘:i?Z*ﬁ;g‘gap?\%fﬂgmfé95959 Boring No.
Project Name; THE GROVE Project No.: 30068-01 [Task: 01 Start:  11/5/2013 8'4
Location: NEVADA CITY TECH CENTER Ground Eiev. (FL. MSL): - Finish: 11/5/2013 Sheel: 7 o¢ 2
Logged By: REF Drilling Company: LAWRENCE AND ASSOCIATES {Drili Rig Type: CME 55
Driller; DAN/JEFF Drilling Method: 8-INCH HOLLOW STEM AUGER {HSA) | Hammer Type: -
Boring Dia. {in.): 8" Total Depth (Ft.): 28 Backfill or Well Casing: 3 BAGS BENTONITE CHIPS, SPOIL
. :- 5 ' S Ground Water Information
: = 2 2 § . g & o bate : '
U= gm ._gg Ea'rg: £ $ﬁé§§= 3 Time .
FE S Gzg FES o2 B £% 8z 32 % | Dephify - T
® mg & 4k @ a4 5% = o $oll andlor Rock Descriptions
§ . : CE {USCS Symbok USCS Nama; Field Egimalod Pariche Size Gradation {%]; Munset Color, Dansity! Consistency, Maiskure,
Fift daterial; Ditatancy; Prasticity Toughaess, Ory Strength; Structure; Cementation; Oraarics. Oor, (khery
_________________________________ HSA B - 4 {RX-SM) COMPLETELY TQ VERY SEVERELY WEATHERED ROCK, DRELS AS
21 .. . LIGHT REDDISH BROWN AND LIGHT YELLOWISH BROWN SILTY SAND
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, T ‘ “
........................................................................ C g E e
""""""""""""""""""""""""" L UL MINOR GRAVEL FRAGMENTS IN CUTTINGS
................................. D '
........................................................................ % ,‘ " ‘
........................................................................ g A

................................. .......é..ﬁ_}...... 28 / SPT REFUSAL AT 28 FEET BGS

BORING TERMINATED AT 28 FEET BGS

29

30

A

32

33

36

36

37

a9

C 40

NOTES




H( HOLDREGE & KULL

EXPLORATORY TRENCH LOG

- S N ily, California, 95959
CONSULTING ENGINEERS e GEOLOGISTS 792 ef'ﬁg i;__e;%iwﬁ:gga%{’ Jfoﬂ'?‘;";g? : Trench No.
Project Name: THE GROVE Project No.: 30068-01 Task: 01  |Date:  10/21/2013 T-1
Location: NEVADA CITY TECH CENTER Ground Elev. {Ft. MSL): - Logged By: REF | Sheett { 4 4
Excavation Co: CME SERVICES Excavator: KOBELCQ SK-200 Excavation Method: 48" BUCKET
Groundwater Encountered: NONE Caved: NONE Sampling Method: GRAB-HAND-BULK

. Ground Water Information

£ z T Date - . : - ' - :
FE SR TR/% 53 & E £% 52 g | Depthi)  NA A

2 - o &8 2% & Soil andfor Rock Descriptions

§ v ) {USCS Symbat; ASCS Name,; Field Estimated Padicle Size Gradation (%), Mussel Color, Density/Consistency; Moistue,

Fill Malenal, Distancy, Plasteily Taughness, Bry Strenglh: Sinctuse; Comentation, Ceganice, Odor, Othert

t

"1 (SM) DARK REDDISH BROWN, SLIGHTLY MOIST, LOOSE SILTY FINE SAND

“TTRX-ML) GRADES TO COMPLETELY WEATHERED ROCK, EXCAVATES AS PALE

{ML} YELLOWISH BROWN (10YR 5/4), SLIGHTLY MOIST, STIFF FINE SANDY SILT,
VERY FAINT RESIDUAL ROCK TEXTURE

e — — — — — — — e vevriv bW WA MMM AR ML AMMA  mEEL it bt vewm

YELLOWISH BROWHN FINE SANDY SILT, FRIABLE

10

11

12

13

14

TRENCH TERMINATED AT 8 FEET BGS iN COMPLETELY
WEATHERED ROCK

KROTES




H¢ HOLDREGE & KULL EXPLORATORY TRENCH LOG
792 Sears Avenue, Nevada City, California, 95959
CONSULTING ENGINEERS » GEOLOGISTS Ot 4% aT8 505 g Trench No,
Project Name: THE GROVE Project No.: 30068-01 Task: 01 Date: 10/24/2013 T‘2
Location: NEVADA CITY TECH CENTER Ground Elev. (Ft. MSL): - Logged By: REF [ Sheet: { o 4
Excavation Co: CME SERVICES Excavator: KOBELCO SK-200 Excavation Methed: 48" BUCKET
Groundwater Encountered: NONE Caved: NONE Sampling Method: GRAB-HAND-BULK
= Ground Water Information
g q;,‘ I3 - Date - - : .
g 5 R S . £ o SRR I
eE E&- Egi 'gﬁ & % a z E‘::E’-. % ... Time b T T e
FE SE 95% 52 g2 F g% g & | Depthify : NA - o -
- <~ 4 & 5 s Sail andfor Rock Descriptions
=2 [LUBCS Symbol: USCS Name; Fratd Estimated Partide Size Gradation {%]; Munsel Calr, DensityiConsistency; Moisture;
Fill Material; Ditatancy; Plasticity Toughasss: Dry Strength; Structure; Comentation; Omanics, Odor, Other)
____________________________________________________________________________ "| | (SM) DARK REDDISH BROWN, DRY TO SLIGHTLY MOIST, LOOSE SILTY SAND
i
2 .
(ML} YELLOWISH BROWN, SLIGHTLY MOIST, STIFF FINE SANDY SILT, ISOLATED
3 AREAS OF RESIDUAL ROCK TEXTURE
e e e e e ettt g e en )
5 L L o o e o e o e e e e e
__________ R 7" L {(RX) GRADES TO COMPLETELY WEATHERED ROCK. EXCAVATES AS
; . 6 f.f_‘«-._ YELLOWISH BROWN, SUGHTLY MOIST, STIFF SANDY SILT, FRIABLE
............................................................................ . l_' I“'.‘d'
............................................................................ ; ‘ .,'f,". |
........................................................................... g .j": '-,;
............................................................................ o )
____________________________________________________________________________ : TRENCH TERMINATED AT 10 FEET BGS
11
............................................................................ 2
............................................................................ 3
............................................................................ "
............................................................................ -
____________________________________________________________________________ 6
17
18
19
20




EXPLORATORY TRENCH LOG

WV [/OLDREGE & KULL \TORI
CONSULTING ENGINEERS « CEOLOGISTS 792 Segﬂg Averue, ?';_i:gga Fﬁ'i}‘ggoaj";gﬁ‘éﬁég595g Trench No,

Project Name: THE GROVE Project No.: 30068-01  |Task: 01 |Date: 10/21/2013 T-3
Location: NEVADA CITY TECH CENTER Ground Elev. {Ft. MSL): - Logged By: REF | Sheet: { 4 {
Excavation Co: CME SERVICES Excavator: KOBELCO SK-200 Excavation Method: 48" BUCKET
Groundwater Encountered; NONE Caved: NONE Sampling Method: GRAB-HAND-BULK

N : Ground Water Information

E . £ a 43 3 Date - LT
we B B RE S84 02 8 _£€ =3 Time - - _ .
EE. Rl »@% cZ &= 2z @52 £ e i
L SE 232 8% s£ E E%Ep S | Deptatfy . NA - -

£ LS T I & Soil andlor Rock Descriptions

é @ . ; {USCS Symbol; USCS Name: Fietd Eslimated Paicle Size Gradation (%); Munse! Golor: DensityConsistency: Masture;

Fill Material; Dilatancy; Plasticty Toughness, Dey Strength; Steuctute; Cementation; Organics; Odsr, Other)

“ET|{SM) YELLOWISH BROWN, DRY TO SLIGHTLY MOIST, STIFF SANDY BILT

YELLOWISH BROWN FINE SANDY SILT, FRIABLE

TRENCH TERMINATED AT 4 FEET BGS (N COMPLETELY TO VERY
SEVERELY WEATHERED ROCK

HOTES




H( HOLDREGE & KULL

EXPLORATORY TRENCH LOG

CONSULTING ENGINEERS o GEOLOGISTS 792 Searls Avenue, Nevada City, California, 85359 Trench No.
FHONE: 530-478-1305, FAX: J30-478-101%
Project Name: THE GROVE Project No.: 3006B-01 Task: 01 |Dater 10/21/2013 T-4
Location: NEVADA CITY TECH CENTER Ground Elev. (Ft. MSL): - Logged By: REF | Sheet: 5 {
Excavation Co: CME SERVICES Excavator: KOBELCO SK-200 Excavation Method: 48" BUCKET
Groundwater Encountered; NONE Caved: NONE Sampling Method: GRAB-HAND-BULK
N Ground Water Information
2 o T Date . - : . - f
2 2 T .. La el [
. 2 2o §=g 53 £ 2] -.Eé g Time - - - : . :
EE a4 bga 2 é’g: a2 m Ty E A o e L
FE 2€ 558 88 52 B g% 43 g | Doy  oNA - -
k] SIS S @ & g & Soil andior Rock Descriptions
§ . {508 Symbal; LISCS Name, Fietd Estimated Padtiche Size Geadation (%}, Munset Coloe, Deasity:\Cansistency, Moistu,
Fitl Matenal, Dilatancy, Plasticily Toughness, Dry Stgagth; Structure, Cementation; Organics; Odar, Otser}
........................................................................... “I'(sM) REDDISH BROWN, SLIGHTLY MOIST, LOOSE TO MEDIUM DENSE
i ) SILTY SAND
............................................................................ , T .
____________________________________________________________________________ (ML) PALE BROWN TO YELLOWISH BROWN, SLIGHTLY MOIST, STIFF FINE
3 SANDY SILT, FAINT RESIDUAL ROCK TEXTURE
............................................................................ ,
............................................................................ .
............................................................................ 6
- 77T TUUTL<T[IRX) GRADES TO COMPLETELY WEATHERED ROCK. EXCAVATES AS LIGHT |
.................................................................................. o YELLOWISH BROWN SILTY FINE SAND
8 17,
............................................................................ g ‘
10 B
____________________________________________________________________________ » A
..................................... T
12 - e
............................................................................ " :‘ 3
............................................................................ » L
___________________________________________________________________________ TRENCH TERMINATED AT 14 FEET BELOW BASE OF EXISTING
15 DEPRESSION,
---------------------------------------------------------------------------- TRENCH EXCAVATED IN BASE OF EXISTING APPROXIMATE 10-FOOT
16 DIAMETER CIRCULAR DEPRESSION
17
18
19
20

NCTES




EXPLORATORY TRENCH LOG

I-I< gv?aﬁfnfigﬁmﬁ cf(—m[c{ciz?‘s 792 Searls Avenue, Nevada Cily, California, 95068 Trench No
PHONE; 530-178-1305, FAX: 530-478-1019 "
Project Name: THE GROVE Project No.: 3006B-01 Task: 01  [Date: 102172013 T-5
' Location: NEVADA CITY TECH CENTER Ground Elev. (Ft. MSL): - Logged By: REF | Sheet: { 5 1
Excavation Co: CME SERVICES Excavator: KOBELCO SK-200 Excavation Method: 48" BUCKET

Groundwater Encountered: NONE

Caved: NONE

Sampling Method: GRAB-HAND-BULK

Ground Water [nformation

= . -
o = - : - -
g . . Tz B R AR
-] : . : .
= . L = .
F2 2B °g% B8 L2 B g% g: Sl omhe  NA oo
E: a™ 5 o & g% a Soil andfor Rock Descriptions
£ . : {ISCS Symbal; USCS Rame; Figld Estimalad Particle Size Geadation (%), htunsel Colgr, DonsityCansistency, Moisiure,
: : Fiti Matenal, Eilatancy, Praslicily Tough : Dry Svenglh; Structure; C ion; Crganics; Odor, Othert
.................................................................................... |+ [8M) REDDISH BROWN, SLIGHTLY MOIST, LOOSE SILTY SAND,
1 COMMON FINE ROQTS
............................................................................ )
............................................................................ s |
________________________________________________________________________ {ML} YELLOWISH BROWN, SLIGHTLY MOIST, STIFF TO VERY STIFF SANDY SILT,
4 FAINT RESIDUAL ROCK TEXTURE
R T T PR P PP 5
6
? S S R S A — Wi Wi MAAAE  EEENL B SN SIS SN BN WY TR TR MR AW S m—
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII {RX-ML} GRADES TO COMPLETELY TO VERY SEVERELY WEATHERED ROCK,
8 L FRIABLE, IRREGULAR BOUNDARY. EXCAVATES AS YELLOWISH
: BROWN SANDY SILT
............................................................................ o lf
............................................................................ " '2
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII TRENCH TERMINATED AT 10 FEET BGS AT BASE OF EXISTING
11 {RREGULAR DEPRESSION
............................................................................ o
............................................................................ 13
............................................................................ y
............................................................................ ”
............................................................................ ©
i7
18
19
0

HOYES:




EXPLORATORY TRENCH LOG

PHONE: 530-475-1305, FAX. 530-470-1013
Project Name: THE GROVE Project No: 3006801 [Taske 01 |Date: _10/21/2013 T-6
Location: NEVADA CITY TECH CENTER Ground Elev, (Ft, MSL): - Logged By:  REF | Sheet 1 o 1
Excavation Co: CME SERVICES Excavator: KOBELCO SK-200 Excavation Method: 48" BUCKET

Groundwater Encountered: NONE

Caved: NONE

Sampling Method: GRAB-HAND-BULK

Ground Water Information

g o : :... : Dat : . : - -
£ £ _ 23 Pate & o T
ee 2. .2z f2 s £ 8 3 g Time - : - - -
g = gm EEE T8 & 5 = :m Pe; & £ o b s g
BE. de 8% 22 2& £ ETBE 5 | Penthit) . NA L
£ A a8 g% & Soll and/or Rock Descriptions
é : “ . : (USCS Symbok USCS Name, Field Esbmated Particle Sizo Gradation (%), Munse! Colar, Density/ Cansistency, Moistu,
FIH Materiat, Diatancy; Plasticity Toughness; Dry gin; Structure; Cemeatatian, Geganics, Qdor, Other)
____________________________________________________________________________ 7 7 ATioL) ORGANIC MATERIAL - LEAF LITTER AND DUFF ACCUMULATION
t i //'
’/
? /
C86-3 2

{SM) YELLOWISH BROWN TO BROWN, SLIGHTLY MOIST, LOOSE SILTY SAND

AND SANDY SILT. {BACKFILL iN FORMER EXCAVATION)

4
____________________________________________________________________________ (ML} YELLOWISH BROWN, STIFF FINE SANDY SILT WITH COMPLETELY TO VERY
5 SEVERELY WEATHERED ROCK FRAGMENTS
............................................................................ ] e
__________________________________________________________________________ (RX-SM) GRADES TO COMPLETELY WEATHERED ROCK, LESS WEATHERED
7 WITH DEPTH, EXCAVATES AS GRAVELLY SAND WITH WEATHERED
ROCK FRAGMENTS TO 6 INCHES
............................................................................ .
9
........................................................................... o L
............................................................................ p BN
K - ‘4 -—
............................................................................ o L
e - 4.
............................................................................ 13 R
Lol
............................................................................ ¢ " ‘- Il.. B q FORMER EXCAVATION APPEARS To TERMINATE AT i13 FEET BGS
14 Lo
LA
............................................................ y S
............................................................................ TRENCH TERMENATED ﬁT 15 FEET BGS
16
17
18
o
20

NOTES




EXPLORATORY TRENCH LOG

H( HOLDREGE & KULL
fty, California, 95959

CONSULTING ENGINEERS « GEOLOGISTS 792 Searis Avenue, Navada Cily, Callfornia, 859 Trench No.
Project Name: THE GROVE Project No.: 30068-01 Task: 01 |Date: 1012172013 T-7
Location: NEVADA CITY TECH CENTER Ground Elev. {Ft. MSL}: - Logged By: REF Sheet: 4 4 4
Excavation Co: CME SERVICES Excavator; KOBELCO SK-200 Excavation Method: 48" BUCKET
Groundwater Encountered; NONE Caved: NONE Sampling Method: GRAB-HAND-BULK

" : ;' Ground Water Information

§ 5. ::;” g :m 'g'g = | _Date T T .
“E’f ‘gum": g’gg g% E g = g&* %{?‘-« 2 . Time U PP
FE a2 T4 g2 2& E  §% 22 g | Depthiiy . WA L Lo

3 Bk “ .8 8% & Soil and/or Rock Descriptions

{LISCE Symiel; USCS Name: Fiald Estimated Particle Size Geadatian {35}, Munses Coigs, Density/Consistency, Moisture;
Fill Material; Dilatancy, Plasticity Tougraess; Dry Stroaglh; Stucturg; Cementation; Drgasics; Cdor, Other)

1

“| T }iSM) DARK BROWN, SLIGHTLY MOIST, LOOSE SILTY SAND

' {RX) MODERATELY WEATHERED ROCK. EXCAVATES AS GRAY, DENSE SANDY

GRAVEL WITH COMMON SUBANGULAR AND BLOCKY ROCK FRAGMENTS
TO 6 {NCHES

13

14

15

16

7

TRENCH TERMINATED AT 3 FEET BGS IN MODERATELY
WEATHERED ROCK

NOTES:




EXPLORATORY TRENCH LOG

|.I< ﬁ?ﬁfﬂfﬁgﬁi'ﬂﬁ GE-‘KO;(({G{;E{S 792 Searls Avenue, Nevada Cily, California, 85850 Tfench No
BN R :
Project Name: THE GROVE Project No.. 3006801 |Task: 01 Dater 101212013 T-8
Location: NEVADA CITY TECH CENTER Ground Elev, (Ft. MSL): - Logged By: REF | Sheet: { o 1
Excavation Co: CME SERVICES Excavator: KOBELCO SK-200 Excavation Method: 48" BUCKET

Groundwater Encountered: NONE

Caved: NONE

Sampling Method: GRAB-HAND-BULK

Time
{H:M}

Pecket Penstrometer
{TSF)

Dry
Density
{peh}
Percentage
Moisturs
Sample Recovery
{FtJFL)
Sample No

Depth 63
(Pt

" Sample Interval
Ang Symbeol
Graphic Log

Ground Water Infarmation

Date -
Depik(fty . NA " y : -

" Soil andior Rack Descriptions
{UECS Symbaol, USCS Name; Frekd Estmated Partle Size Gragalion (%), Mungel Color; Density Congisiency, Mosture,
Filt Material; Crlatancy; Piasticity Toughaess; Doy Strength; Stucluse: Cementation; Crganics. Ocar, Other)

—_

{SC) BROWN, DRY TO SLIGHTLY MOIST, LOOSE CLAYEY SAND WITH COMMOCN
ROCK FRAGMENTS TO 8 INCHES

BN

, T "‘

-,

2
d

{RX} VERY SEVERELY WEATHERED ROCK. EXCAVATES AS STRONG BROWN,
DENSE SILTY SAND WITH GRAVEL AND POCKETS OF SANDY CLAY

10

1

12

13

it

15

TRENCH TERMINATED AT 3.5 FEET BGS IN VERY SEVERELY
WEATHERED ROCK

NOTES




EXPLORATORY TRENCH LOG

I‘I( ﬁgﬁﬁ?ﬁgﬁsﬁi Gﬁg{iﬁ? 792 Searls Avanue, Nevada Cily, California, 958569 Trench No
PHONE: 530-475-1305, FAX: 5304781019 "
Project Name: THE GROVE Project No.: 3006B-01 Task: 01 |Date; 1021/2013 T-9
lLocation: NEVADA CITY TECH CENTER Ground Elev. (Ft. MSL}: - Logged By: REF | Sheet { 4 4
Excavation Co: CME SERVICES Excavator: KOBELCO SK-200 Excavation Method: 48" BUCKET
Groundwater Encountered: NONE Caved: NONE Sampling Method: GRAB-HAND-BULK
' 5 : Graund Water Information
E § s . 3 Lo late :
' % & f; 4 18 :E}" A Soil andfor Rock Descriptions

{503 Symbol; LISCS Name, Field Estimated Pacticle Stee Gradation (35}, Munsel Color, Bensny/Consistency, Moisture,
Filt Materal, Qitatancy, Plaslicity Toughness: Ory Swenglh; Stracture; Comentation; Crganics, Cder; Other

"] {(SM} BROWN, DRY TO SLIGHTLY MOIST, LOOSE SIL.TY SAND

J({RX} MODERATELY WEATHERED ROCK. EXCAVATES AS GRAY, DENSE SANDY

COARSE GRAVEL

10

1t

12

13

14

15

TRENGH TERMINATED AT 3 FEET BGS IN MODERATELY WEATHERED
ROCK, RESISTANT TO EXCAVATION

HOTES:




EXPLORATORY TRENCH LOG

I-I< ggtﬁfnfﬁgﬂmfi Gf(m.lo{:%sl;s 792 Searls Avenue, Nevada City, California, 95959 Trench No
PHONE: 530-4¥8-1305, FAX: 530-478-1019 "
Project Name: THE GROVE Project No.: 30068-01 Task 01 |Dater 1021203 | (=10
Location: NEVADA CITY TECH CENTER Ground Elev. (Ft. MSL): - lLogged By:  REF | Sheet: ¢ 5 4
Excavation Co: CME SERVICES Excavator: KOBELCO SK-200 Excavation Method: 48" BUCKET
Groundwater Encountered: NONE Caved: NONE Sampling Method: GRAB-HAND-BULK

B = -
w
E o 8 ; £3
s e .8 2 w 8
P . = E
es ¥x z¥% 82 2 @ B7%5
FELE P8 £2 =& g £% 2w
o 2 & .
5 ] oL
o R

Graphic Log

Ground Water Information

Dep(fy . MA - -
SoH andfor Rock Descriptions

(LISCS Symbol; USCS Name; Figld Estmaled Particte Size Gradation (%) Munset Color, DensitytConsistensy; Moisture:
Fill Materiat, Diatarcy; Plaghory Toughaess, Ory Strength; Stucture; Cememation; Organics; Odor; Slher)

1(SC) YELLOWISH BROWN, SLIGHTLY BMOIST, LOOSE CLAYEY SAND WITH

GRAVEL

J{RX) MODERATELY WEATHERED, HIGHLY FRACTURED RQCK. EXCAVATES AS

COARSE BLOCKY GRAVEL TO 3 INCHES

TRENCH TERMINATED AT 10 FEET BGS N RESISTANT, MODERATELY
WEATHERED ROCK

HOTES.




H( HOLDREGE & KULL

EXPLORATORY TRENCH LOG

797 Searts Avenue, Nevada City, Califarnia, 95959
CONSULTING ENCINEERS & CEOLOCISTS FHONE: B30-478-1305, an):rssommmg Trench No,
Project Name: THE GROVE Project No.: 30068-01 Task: 01 Date:  10/21/2013 T-11
Location: NEVADA CITY TECH CENTER Ground Elev, {Ft. MSL): - Logged By: REF | Sheet: ¢ 5 ¢
Excavation Co: CME SERVICES Excavator: KOBELCO SK-200 Excavation Method: 48" BUCKET
Groundwater Encountered: NONE Caved: NONE Sampling Method: GRAB-HAND-BULK
- ' Ground Water information
g g T Date - ' . : -
_ B e g¢ 2. £ o &% g Time . ; - : -
gE ga ‘egg =g 2& 2 -m-:;'zs K T
I &R “8% Br sz ¢ g% %y § | veptnty o NA - e
2 & E @ a8 3% « Soil andfor Rock Descriptions
é @ . {LISCS Symbal, USCE Name, Figid Eslmated Particte Size Gradation {%:3, Munsa! Cotor, Density Consistency, Moisture;
Fill Material: Difalascy; Blasticity Toughness: Dry Steagth: Structure, Cementatian; Grganics; Odor, Other)
___________________________________________________________________________ ] HSMY YELLOWISH BROWN, SLIGHTLY MOIST, LOOSE SILTY SAND WITH COARSE
1 ﬁ GRAVEL FRAGMENTS
2 o ca- | (%) MODERATELY TO SLIGHTLY WEATHERED, HIGHLY FRACTURED ROCK.
S EXCAVATES AS COARSE GRAVEL WITH COMMON COBBLE AND
---------------------------------------------------------------------------- P BOULDER-SIZE ROCK FRAGMENTS. ROCK IS VARIABLY WEATHERED
3 P ACROSS LENGTH OF TRENGH
4 i .--. U
............................................................................ ; T ;
............................................................................ : : 3
............................................................................ . ' - :
A «
8 O
____________________________________________________________________________ . ; _'_'e,__’
............................................................................ 0 . : i
1 _1
............................................................................ p ..
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII TRENCH TERMINATED AT DEPTHS RANGING FROM 12 FEETBGS TO 14
13 FEET BGS IN MODERATELY TO SLIGHTLY WEATHERED ROCK
............................................................................ w
____________________________________________________________________________ 5
............................................................................ ©
g
18
19
i

MNOTES:




I_K HOLDREGE & KULL

CONSULTING ENGINEERS « GEOLOGISTS

EXPLORATORY TRENCH LOG

792 Searls Avenue, Nevada City, California, 95958
PHONE: 530-478-1305, FAX: 5304781018 Trench No.

Project Name: THE GROVE

Project No.: 3006B-01 lrask: 01 |Date: 10222013 T-12

Location: NEVADA CITY TECH CENTER Ground Elev. (FL. MSLE: - Logged By:  REF [ Sheet: 1 4 1
Excavation Co: CME SERVICES Excavator; KOBELCO SK-200 Excavation Method: 48" BUCKET
Groundwater Encountered: NONE Caved: NONE Sampling Method: GRAB-HAND-BULK
L Ground Water Information
2 z = : - : - - :
£ 3¢ 2% 28 2E @ E-25 = | T T D
FEiae 089 p3 sgx p £% 83 & | Depthif) . NA o - D -
- - a 8 3% S Soil and/er Rock Descriptions
£ : (LISCS Symbak USCS Name; Field Estimated Particie Size Gradation (%), Munset Colee; DensityConsistenay; Moisturs;
: : Filt Matedal, Ddatancy, Plasticity Toughness, Dry Strength; Strachyre. Comentation; Organics, Odor, Other)
_____________________________________________________________________________ S| | (SM) ABUNDANT ACCUMULATED ORGANIC DEBRIS AND LOOSE SURFACE SOIL
y T 11 IN CENTER OF APPROXIMATE 30-FOOT DIAMETER DEPRESSION.
1. BOULDERS TQ 4F00T DIAMETER.
---------------------------------------------------------------------------- » 41 DARK REDDISH BROWN, DRY TO SLIGHTLY MOIST, LOOSE SILTY SAND
~NC
i A
3 TN
__________________________________________________________________________ - | {5M) YELLOWISH BROWN, SLIGHTLY MCIST, DENSE SILTY SAND WITH
4 : COMMON GRAVEL AND COBBLE-SIZE ROCK FRAGMENTS.
| DEBRIS AND BOULDERS IN FORMER EXCAVATION EXTEND TQ
............................................................................ 5 1. APPROX|MA‘|‘ELY12 FEET BGS
............................................................................ 6 |
............................................................................ ; ol
............................................................................ , i
............................................................................ . SN
............................................................................ 0 _ ::__:_______________,W“__M_____________“____
__________________________________________________________________________ .~ 5 |{RX) GRADES TO COMPLETELY TO VERY SEVERELY WEATHERED ROC
¥
............................................................................ " ',“_‘___‘_
............................................................................ " .
4 S
o '.I-. i
............................................................................ 5 Lo
............................................................................ s
16 Loer o
17 SO
TRENCH TERMINATED AT 17 FEET BELOW SURROUNDING GROUND
18 SURFACE, APPROXIMATELY 12 FEET BELOW BOULDER BACKSILL
19
20

NOTES




EXPLORATORY TRENCH LOG

H ( HOLDREGE & KULL
. 792 Searls Avenue, Nevada City, California, 95958
CONSULTING KNCINEERS » CROLOGISTS egL ON;SS;‘”M‘;% h A'X ‘f e Trench No.
Project Name: THE GROVE Project No.: 3008B-01 Task: 01  |Dater 10/22/2013 T-13
Location: NEVADA CITY TECH CENTER Ground Elev, {Ft, MSL): - Logged By:  REF Sheet: 4 5 4
Excavation Co: CME SERVICES Excavator: KOBELCO SK-200 Excavation Method: 48" BUCKET
Groundwater Encountered: NONE Caved: NONE Sampling Method: GRAB-HAND-BULK
a : Ground Water Information
g . E : 33 CPate s T
£ e B o 2 ® 2 _g: : . : . : .
£5 5 z8g f: &8 = Bzis 3 | Tme o T T
FE 2B 9% £2 sx F g% g S | pepiy o NwA - -
£ - @« a8 3% © Soil andfor Rock Descriptions
é w . . {LSCS Symbal; USCS Name; Field Estimated Particts Size Gradation %), Mussel Color: Density'Consistency, Moisture;
- Fili Materal; Blilmtancy, Plasteily Toaghness: Dry Strengin, Strecture; Cementabon; Qmanics; Odor, Other}
............................................................................ 7/ AL} TRENCH EXCAVATED WITH ELONGATED DEPRESSION.
q " s ) ACCUMULATED FOREST DUFF - SURFACE ORGANICS
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 11| 1(SM) DARK REDDISH BROWN TO REDDISH BROWN, MOIST, LOOSE SILTY SAND
2
""""""""""""""""""""""""""""""""""""""""""" 3 (SM) YELLOWISH BROWN, SLIGHTLY MOIST, MEDIUM DENSE TO DENSE SILTY
SAND, COMMON SUBANGULAR AND PRISMATIC WEATHERED ROCK
............................................................................ . FRAGMENTS TO 8 INCHES
5
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII < LJ{RK) VARIABLY WEATHERED, RESISTANT, FRACTURED ROCK, EXCAYATES AS
5 SANDY COARSE GRAVEL TO 8 INCHES.
. IRREGULAR BOUNDARY. ROCK ENCOUNTERED AT 3 FEET BGS IN NORTH
-------- . SIDE OF EXCAVATION, 5 FEET BGS IN SOUTH SIDE.
I : : VARIABLY WEATHERED
............................................................................ .
......... NI
............................................................................ " §': 3
............................................................................ g ,'; &".,.'-
............................................................................ o L
___________________________________________________________________________ TRENCH TERMINATED AT 12 FEET BGS {7 FEET BELOW BASE OF EXISTING
13 DEPRESSION) IN VARIABLY WEATHERED, RESISTANT ROCK
............................................................................ y
............................................................................ 5
............................................................................ ©
17
....... "
18
20

NOTES:




EXPLORATORY TRENCH LOG

{UISCS Symbsar, USCS Mame; Frosd Fstimated Particle Size Gradabon (%), Munzel Color, DensityiCassisteacy; Moisiure;

I—I< cﬁ?&ﬁgﬂfﬁgﬁEﬂi Gﬁ%ﬁfg 792 Searls Avenue, Nevada City, Catifornia, 95959 Trench No
PHONE: $30-478-1305, FAX: 5304781015 .
Project Name: THE GROVE Project No.: 3006B-01 Task: 01 |Date: 1022013 |  T1-14
Location: NEVADA CITY TECH CENTER Ground Elev. (Ft. MSL): - Logged By:  REF | Sheet: { 5 4
Excavation Co: CME SERVICES Excavator: KOBELCQ SK-200 Excavation Method: 48" BUCKET
Groundwater Encountered: NONE Caved: NONE Sampling Method: GRAB-HAND-BULK
E Ground Water Information
) g . Be gﬁ i g g;g g | :::: R e T
E ; gg EEE §§ i;ié é‘ | %g gug E.; oopth 1) ......... N m O
% | 5 @ & ;g“; o Soil andior Rock Descriptions

Fill Material; Bilatancy, Plasticity Toughness: Dry Strengtn; Steuctuse; Cementation, Onganies; Odar, Other)

(OL} IN APPROXIMATE 12-FO0T DIAMETER CIRCULAR DEPRESSION
8" 70 14" ACCUMULATED ORGANIC MATERIAL

{5M} DARK REDDISH BROWN SILTY SAND

AS SANDY GRAVEL RESISTANT

10

tH

12

13

T

15

16

TRENCH TERMINATED AT 6 FEET BELOW BOTTOM OF DEPRESSION
{1t FEET BELOW ESTIMATED NATIVE GROUND SURFACE)

NOTES:




H( HOLDREGE & KULL

EXPLORATORY TRENCH LOG

792 Searis Avente, Nevada City, California, 95859
CONSULTING ENGINEERS w» GEOLOGISTS O o Trench No.
Project Name: THE GROVE Project No.: 30068-01 1Task: 01 Date: 10/22/2013 T-15
Location: NEVADA CITY TECH CENTER Ground Elev. (Ft. MSL): - Logged By: REF | Sheet: q 4 §
Excavation Co: CME SERVICES Excavator: KOBELCQ SK-200 Excavation Method: 48" BUCKET
Groundwater Encountered: NONE Caved: NONE Sampling Method: GRAB-HAND-BULK
. Grount Water Information
H] E 5 Date - 3 . . :
sx - o2 38 87 £ §ﬁ-§§ g Time .-l
FE 22 SEE BE 52 B EE gl § | oy owa -
£ av g @ & g% G Soll andfor Rock Descriptions
& @ ) {USCS Symbal, UISCS Name; Fretd Estimated Parie Size Granfation (%) Munsal Cow, Density Consistensy. Maistyre:
Fi Materiak, Ditatancy, Plasticity Toughaess. Dy Stegagth; Stracture; Cementation; Organics: Ouor Cther)
........................................................................... 11 M) T-1515 NORTH OF T-13, ALSO WITHIN THE LONG, OBLONG TRENCH
’ 1 kS DEPRESSION.
A, ACCUMULATED ORGANIC MATERIAL, AS WELL AS COBBLES AND
--------------------------------------------------------------------------- ) . BOULDERS THAT HAVE ROLLED INTO DEPRESSION FROM SLOPES
"""""""""""""""""""""""""""""""""""""""" 3 0L sy YELLOWISH RROWN, SLIGHTLY MOIST, DENSE TO VERY DENSE SILTY
S SAND WITH COMMON WEATHERED ROCK FRAGMENTS
4 o e e e e
.......................................................................... <t TRX-GW) MODERATELY TO SLIGHTLY WEATHERED, HIGHLY FRACTURED ROCK,
' ' ' 5 - EXCAVATES AS VERY DENSE, RESISTANT COARSE GRAVEL
6 TRENGCH TERMINATED AT 5 FEET BGS (£12 FEET BELOW ESTIMATED
FORMER GROUND SURFACE)
7
............................................................................ .
g
......... o
g
............................................................................ 12
............................................................................ 13
............................................................................ »
............................................................................ -
............................................................................ ©
7
18
18
%

NOTES




EXPLORATORY TRENCH LOG

H < HOLDREGE & KULL
. 792 Searls A , Nevada City, California, 95959
CONSULTING ENGINEERS « GEOLOGISTS agirigN;eﬁr]SgimAﬂas. FJ\X?&BM?E}-!OW TfenCh NO'
Project Name: THE GROVE Project No.: 30068-01 Task: 01 Date: 1072272013 1-16
Location: NEVADA CITY TECH CENTER Ground Elev, {Ft, MSL): - Logged By: REF | Sheet: | o 1
Excavation Co: CME SERVICES Excavator; KOBELCQ SK-200 Excavation Method: 48" BUCKET
Groundwater Encountered: NONE Caved: NONE Sampling Method: GRAB-HAND-BULK
. Ground Water infermation
2 2 B Date . 5 - ' y :
o= B LB 25 gz - o _ gE - Time - : - : - :
¥ £ g EE EZ & & 2 8= IE 2 DT e Tt T
EE ode TaS B2 2& £ 2¥ B & f Depthfft) :  NA - L -
2 L T I & Soif andfor Rock Descriptions
é a . : : UISCS Symbet, USCS Name; Field Estimaled Paticte Size Gradation (%), Munset Colae, Beasityflonsistency; Moistuse;
Eilt Malesial, Ditatancy, Plasbeily Toughness, Ory Stength; Slroctere, Cementalion, Organies; Odor; Oihee)
> A {0L) ACCUMULATED ORGANIC MATERIAL AT VARYING STAGES OF
v ! A DECOMPOSITION
_ é /
2 _ 1| |1{(sM) DARK REDDISH BROWN, SLIGHTLY MOIST, LOOSE SILTY SAND
----------------------------------------------------------------------- 3 — _{ |1 (8M) YELLOWISH BROWN, MOIST, DENSE SILTY SAND WITH COMMON
. ™. WEATHERED ROCK FRAGMENTS
4 e |
________ 0 | (RX) GRADES TO MODERATELY WEATHERED, FRAGTURED ROCK, RESISTANT
5 Conl e TO EXCAVATION - WEST SIDE
............................................................................ ; i'g‘_,'.'.:. '
- U
............................................................................ , P
TRENCH TERMINATED AT 7 FEET BGS (ESTIMATED 17 FEET BELOW
8 FORMER NATIVE GROUND SURFACE)
OO UR OO .
SOOI o
............................................................................ oo
____________________________________________________________________________ 12
............................................................................ ”
14
............................................................................ 5
............................................................................ o
17
18
......... "
e

HOTES:




EXPLORATORY TRENCH LOG

l-|< gg{ﬁﬁgﬁgﬁgﬁf‘l Gﬁgﬁ;‘fﬁ' 782 Searls Avenue, Nevada City, Cafifornia, 85859 Trench No.
PHONE: S30-476-1305. FAX: 530478-5019
Project Name: THE GROVE Project No.: 3006801 Task: 01 |Date: 102212013 T-17
Location: NEVADA CITY TECH CENTER Ground Elev, (Ft. MSL): - Logged By: REF | Sheett § 4 1
Excavation Co: CME SERVICES Excavater: KOBELCO SK-200 Excavation Method: 48" BUCKET

Groundwater Encountered: NONE

Caved: NONE

Sampling Method: GRAB-HAND-BULK

Ground Water Information

5 5 ' Date :
2 w 8 i B P T e TR
a — Q .-g o ) : . :
E 50 SEB 8% <3 & RDE aw = - : :
EE 22 P& Bg s2  F £% 3y % | Depthif) i NA A
k> == E @ & ig= S Soil andfor Rock Descriptions
8 @ {USCS Symbak USCS Nase; Field Estimated Particte Size Gradatan (%) Munsel Coloe, CensityConsistency, Moisture;
Fiil Matenia), Didatancy: Plastiaty Toughaess, Oy ik, Stucturg; ion; Grganics; Okdan CHRa:)
. :'/ / {OL) ACCUMULATED SURFACE ORGANICS, STUMP
1 v
7
....................................................... 2 - / /
| .].§.i(SM) DARK REDDISH BROWRN TO RECDISH BROWN, DRY, LOOSE SILTY SAND
3 1
___________________________________________________________________________ |- 1-1(8M) BROWN TO YELLOWISH BROWN, SLIGHTLY MOIST, MEDIUM BENSE SILTY
4 1 SAND
B s 7 X J(R) GRADESTO COMPLETELYY WEATRERED ROCK. EXCAVATES AS |
. L YELLOWISH BROWN, MEDIUM BENSE TO DENSE SANDY SILT TO SILTY
ot SAND
6 I
a5
7 Ta
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII TRENCH TERMINATED AT 7 FEET BELOW DEPRESSION N APPARENT
8 NATIVE SOIL {(ESTIMATE £11 FEET BELOW ORIGINAL GROUND SURFACE}
_________________________________________________________________ A
............................................................................ ©
............................................................................ »
............................................................................ o
............................................................................ 4
............................................................................ y
............................................................................ "
16
17
8
o
S

NOTES




EXPLORATORY TRENCH LOG

I-'< fi\gtﬁfhfﬁgﬁmf Gﬁ%ﬁ%& 792 Searls Avenue, Nevada City, California, 95959 Trench No.
PHONE: 530-478. 1205, FAX: 5304768-1019
Project Name: THE GROVE Project No.: 30068-01 Task: 01 |Date: 10/2212013 T-18
Location: NEVADA CITY TECH CENTER Ground Elev. {F1. MSL): - Logged By: REF Shesl: | 4f 1
Excavation Co: CME SERVICES Excavator: KOBELCO SK-200 Excavation Method: 48" BUCKET

Groundwater Encountered: NONE

Caved: NONE

Sampling Method:. GRAB-HAND-BULK

Ground Water information
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H( HOLDREGE & KULL

EXPLORATORY TRENCH LOG

USCS Symbdl; USDS Name, Field Estimated Partile Size Gradation (%}, Munsel Color, DensttyConsistency. Motsture;

CONSULTING ENGINEERS » CEOLOGISTS 792 Searls Avenue, Nevads Gy, Caffomia, 95959 Trench No.

Project Name: THE GROVE Project No.: 3006B-01 Task: 01 |Date: 1012202013 T-19
Location: NEVADA CITY TECH CENTER Ground Elev, (F{. MSL): . Logged By: REF | Sheet: § 5 1
Excavation Co; CME SERVICES Excavator: KOBELCO SK-200 Excavation Method: 48" BUCKET
Groundwater Encountered: NONE Caved: NONE Sampling Method: GRAB-HAND-BULK

" : : Ground Water Information
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3 S L o Soll andfor Rock Descriptions

Fill Matenial, Dilatancy; Pasiicity Tough By g, Structure; G v, Cegans, Odor; Gthart

{OL} ACCUMULATED SURFACE ORGANICS

"L HEM) DARK REDDISH BROWN, SLIGHTLY MOIST, SILTY FINE SAND

“F(SM} BROWN, SLIGHTLY MOIST TO MOIST, MEDIUM DENSE SHLTY SAND WITH

COMIGON WEATHERED ROCK FRAGMENTS

. (RX} GRADES TO COMPLETELY TO VERY SEVERELY WEATHERED ROCK
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TRENCH TERMINATED AT 5 FEET BELOW BOTTOM OF DEPRESSION
(ESTIMATE 10 FEET BELOW ORIGINAL GROUND SURFACE)
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EXPLORATORY TRENCH LOG

PHONE: 530-478-1405, FAX: 5304781013
Project Name: THE GROVE Project No.: 3006801 |Task: 01 |Date: 1012202013 T-20
{ peation: NEVADA CITY TECH CENTER Ground Elev. (Ft. MSL): - Logged By: REF | Sheet: ¢ 4
Excavation Co: CME SERVICES Excavator: KOBELCO SK-200 Excavation Method: 48" BUCKET

Groundwater Encountered: NONE

Caved:

NONE

Sampling Method: GRAB-HAND-BULK

Ground Water Information
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2 e E @ a g ] Soil andfor Rock Descriptions
c§ “ ) {WS0S Symbss, USOS Name; Field Estimated Particle Sizn G {544 Munsel Color; DensityiConsistency; Moisiure;
Fil Malerial; Ddatancy, Plasticity Toughness, Dry Strength; Structuse; Cementatan; Orgamics,; Cdor, Other)
____________________________________________________________________________ | (SM) STRONG BROWN TO DARK YELLOWISH BROWN, DRY, LOOSE SILTY FINE
CB20-1 1 ™ SAND
____________________________________________________________________________ “ (ML} STRONG BROWN, DRY, LOOSE TO MEDIUM DENSE FINE SANDY SILT,
BT20-15 2 ISOLATED AREAS OF RESIDUAL ROCK TEXTURE
e B1202 .
3 (SM) YELLOWISH BROWN AND LIGHT GRAY, SLIGHTLY MOIST, DENSE SHLTY
BT20-3 FINE SAND WITH COMMON GRAVEL-SIZE WEATHERED ROCK FRAGMENTS

o — — — w— — TR ReM e miin AW Gioda MR LS G MR L e

“TIRX-SM) GRADES TO COMPLETELY TO VERY SEVERELY WEATHEREDROCK. |

EXCAVATES AS YELLOWISH BROWN, DENSE SILTY FINE SAND WITH
GRAVEL-SIZE ROCK FRAGMENTS

TRENCH TERMINATED AT 5 FEET BGS

NOTES:




APPENDIX D LABORATORY TEST DATA
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HOLDREGE & KULL

CONSULTIRG ENGIKEERS « GEQLIOGISTS

Atterberg Indices
ASTM D4348
DSA File #:
DSA Appl #
Project No.: 3006B-04 Project Name: The Grove- Nevada City Tech Center Date: 121312013
Sample No.: cB2-10 Boring/Trench: B-2 Depth, (ft.): 10 Tested By: DWP
Description: Yellowish Red (5YR 5/6) Elastic Silt with Sand Checked By: MLH
Sample Location; Lab. No.. 15-13-391
iEstimated % of Sample Retained on No. 40 Sieve; 0% Sample Air Dried: yes
Test Method A or B: A
LIQUID LIMET: PLASTIC LIMIT:
Sample No.: 1 2 3 4 8 1 2 3
Pan 1D Al HK MBE E LF
it Pan {gr) 14.96 14.92 15.18 10.94 1081
[vt. yet Soit + Pan {gr) 24,89 24.20 2384 19.59 18.85
Wi. Dry Seil + Pan {gr) 20.96 20.45 2023 17.08 18.55
Wi, Water (gr} 3.93 375 161 2,57 2.31
hit. Dry Soil (gr} 6.00 553 .05 6.14 574
Water Conlent (%) 65.5 §7.8 1.5 40.9 40.2
Number of Blows, N 30 25 18
LIQUID LIMIT = 68 PLASTIC LIMIT = 41
Flow Curve - .
800 e Plaslicity index = 27
£ Mo
E 600
T 500
<§ 500 oo Group Symbgol = H
=200
0o i
00 ! : —
1 il 160
Number of Blows (N)
Alterberg Classification Chart
il
It
£ 80
i =
E o4 :
:§ an L Chor QL
& o :
0 / MH or O
bl 10 Fid 3 41 50 L] M &0 ol Hid
Liguiics Limit (%)

(5307 478- 1305 - Fax (5301 478-1019 - 792 Searls Ave- Nevada City. CA 93659 - A Cadifornia Corporation
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Particle Size Distribution

ASTM D422
Project No.: 006801 Project Name: The Grove- Nevada City Tech Center Date: 12/3/12013
Sample No.: CB 2-10 Boring/Trench: B-2 Depth, (t.): 10 Tested By: DWP
Description: Yollowish Red (§YR 5/6) Eiastic Silt with Sand Checked By: MLH
Sample Localion: Lab. No.: 15-13-
Sieve Sie Tanicle Drameter Tory Weigh G SHkve Percent
Inches Milimeter Helaned Accumyiated Passing Passing
On Sieve On Sieve Sieve
{U.5. Standard} fin.} [men} {am} {gm} {gm) %)
& Tch X 508 Y 2] PRI [ —
3inch 3.0000 ¥6.2 [iX0H] 0.0 28860 100.0
2inch 20000 508 000 00 2.886.0 100.0
t5kch 1.5000 381 000 il 28560 100.0
1.0 nch 1.0000 25.4 0.00 [T 28960 100.0
34 Inch {.7500 191 2225 223 2871H 98.2
172 Inch 05000 127 2 493 28467 98.3
38 Inch 0.3750 45 4.3 588 28374 98.0
#4 01870 47500 4214 00,7 27953 96.5
#10 Q4w 20000 69.35 1704 77259 4941
%3] 50335 08560 62,08 2521 26439 413
#40 0.0167 04250 B20A 3u2 25618 88.5
#50 {.0038 22500 " 4055 24905 86.0
E100 0.8059 01500 154 66 BE0.2 33358 BO.7
#200 Q0030 00750 164.05 7242 2178 750
[
@
E
g
k-
o
r
Particle Size Gradation
S
l Boulders I Cobibie i Coarse G’a‘je' Fine | Coarsey  Medium alnd Fine Sl Clay
1000 — e ———— —
N 000 S rr——
£ 8.0
2 e
8 G0
£ 500
= 40.0
§ Kk}
a 00
16,0
e
1000 800 100000 10400 1.000 400 2010 0008

Fart:sle Size (mm)

HOLDREGE & KULL

(330Y ATR-1303 - Fax (3300 478- 1019 - 792 Searls Ave.-~ Nevada City, CA 93939 - A California Comporation
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FK HOLDREGE & KULL

Atterberg Indices

ASTM DA31B
DSA Fite #:
DSA Appl #:
Project No.: 30068-01 Project Name: Nevada City Tech Center Date: 10/23/2013
Sample No.: CB6-3 BoringfTrench: T-6 Depth, {f1.); 24 Tested By: DWP
Description: Yellowish Red (5YR 4/6) Sand Checked By. MLH
Sample Location: Lab. No.. 15-13-384
Estimated % of Sample Retained an No. 40 Sieve: 25% Sample Alr Drigd: yes
[Test Method A or 8: A
LEGID LIMIT PLASTIC LIMIT:
Sample No.: 1 2 3 4 5 1 2 3
[Pan I5: Al LE MBE AT BC Q
[, Pan (gr) 14.04 15.05 15.21 15.20 10.80 11.07
hatt, Wet Soil + Pan {gr) 24.84 24.40 26.95 20.54 21.80 24.64
Wi, Dry Soif + Pan (ar) 2222 2202 2377 2560 18.25 21.40
WL Water {gr} 262 2.38 318 3.85 2.55 3.24
Bt Dry Soil {gr) 8.18 6.97 8.58 10.48 8.35 10.33
Water Content (%) 20 341 374 8.7 30.5 314
Mumber of Blows, N 33 29 19 23
LIQEIED EIMIT = 35 PLASTIC LIMIT = 31
Flow Curve -
L E00 e . . N et s sy Plasticily index = 4
g 400
L% 0 Group Symbol = ML
L 200
= 100
00 1
1 10 100
Mumber of Blows (W)
Atlerberg Classification Charl
a6 : : o - 5 : it SO ——— -
F w0 © GHorOH
é 50 ; ; T
§ a0 . . . . o e o OR :
10 ] e '
R F—— ’ WML OL B et e s
0 10 # K 40 50 60 0 B0 &0 00

Liquict Limit {%)

HOLDREGE & KULL

(530 4781303 - Fax (530) 478-1019 - 792 Scarls Ave- Nevada City, €A 93959 - A California Corporation

BeLaEi T rakie T TR Al daien o] rie s




Particle Size Distribution

ASTM D422
Project No.: 3006841 Project Name:  Nevada City Taech Center Date: 10/23/2013
Sample No.. CB6-3 BoringfTrench: T-6 Cepih, {ft.): 24 Tesied By: DWP
Description: Yollowish Red {5YR 4/6} Siity Sand Checked By: MLH
Sample Location: ~ Lab. No.: 15-13.364
Sieve Size Particle Uiameler Try Weight on Sieve Percent
Inches Milireter Retained Arcumulated Passing Passing
On Sieve On Sigve Sieve
(U5 Standandg} {in} {mmy} {gm) {gmy {gm) {24}
& ok TN L o0 00 LIV 1000
3inch 30000 76.2 000 00 59525 1960
2 tnch 20000 508 080 0.0 59525 100.0
1.5 Inch 1.5000 EEN 108.44 108.4 58440 08.2
13 Inch 1.6000 254 1919 M6 58478 04.9
34 Inch 0.7500 191 14.08 358.7 563318 4.6
12 Ingh 05000 12.¢ 76.54 354 55571 934
36 Incn 03750 9% 9064 3560 5,466.5 918
24 01870 17500 31525 w012 5151, B65
#10 o.0ver 20000 1,108.55 1.906.8 40427 579
#H 0.0335 (.8500 64347 25533 3.349.2 574
#40 Q0167 4350 H0.33 28938 30589 514
HED 00098 0.2500 210,70 31043 28482 78
#1060 0.0059 (1500 [FENi:) 3.282.1 26704 449
#200 0.0:030 00750 252,76 35348 2476 40.6
B
©
E
2
-l
-
r
Farticle Size Gradation
S It
l Bouders j Cobtble 1 Coarse G{a"ie; Fing Coarse;  Medium afd fine Silt Clay
160.0 S— — : N— : - : : -
- 408
= Ba
= 0.0
% 0.0
a 0.0
L+ 400
§ Kk}
o 200
10.0
o1
1060000 100000 10.000 1000 0100 0.010 G001

Pasticie Size {mm}

HOLDREGE & KULL

(5305 478-1305 - Fux (3303 978- 1019 - 792 Searls Ave.- Nevada City, CA 95959 - A Califorpia Corporation
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HK HOLDREGE & KULL

Atterberg indices
ASTM D4318
DSA File #:
DSA Appi #:
Project No.. 3006B-01 Project Name: Nevada City Tech Center Date: 10/23/2013
Sample No.: CB 201 Boring/Trench: T-20 Depth, {ft.}: 0-1.5 Tested By: DWP
Description: Yellowish Red {10YR 5/8) Sandy Silt with Grave! Checked By: MLH
Sample Location: Lab. No.: 15-13.364
Estimated % of Sampfe Retained on No. 40 Sieve: 33% Sample Air Dried: yes
[Test Method A or B: A
LIQUID LIMIT; PLASTIC LIMIT:
Sample No.: 1 2 3 4 5 1 2 3
[[Pan 0 AT HK LC [ LA
[iwt. Pan (g7} 15.31 15.01 15.07 11.38 11.12
L Wet Soif + Panfgr)| 2649 25.29 24.78 1952 20,51
Wi, Dry Soil +Pan {gr) 2338 2234 2197 17.74 1543
Wt Water {gn) 310 295 282 1.78 2.08
i, Dry Soil (gr} 8.08 1.3 6.90 6.38 1.3
[Water Conlent (%) 384 40.2 40.9 278 28.5
Mumber of Blows, N 28 21 16
LIQUID LIMIT = 39 PLASTIC LIMIT = 28
" Flow Curve Plaslicity Index = 1
£ i
& Group Symbol = ML
£
0 — -
] 10 100
Hurmber of Blaws (M)
Alterberg Classification Chart
g £ S s CHor O
_E’ 50 H . .
E g e, GOl YUV OOV RUPUUUOHIURP
£ »n : 2 - ' ' ' o OH
10 _ ;/ ) i o
0 e e R i ML G L
a 10 % il AG Al Bl 0 B a 100

Liquid Limit {%}

HOLDREGE & KULL

(3307 478-1305 - Fax (5300 478-1019 - 792 Searls Ave.- Nevada City. CA 93959 - A California Corporation
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Particle Size Distribution

ASTM D422
Project No.. 30068-01 Project Name: Nevada City Tech Center Date: 10/23/2013
Sample No.: CB20-1 Boring/Trench: T-20 Depth, (ft.): 0-1.5 Tested By: DWP
Description: Yellowish Red {10YR 5/8) Sandy Silt with Gravel Checked By: MLH
Sample Location: Lab. No.: 15-13-
Sieve ize Barlicle Liameler Bty Weight oa Sieve Percent
highes Miltirnetar Retained Accumiufated Passing Passing
Cn Sieve On Sigve Sigve
{tJ.8. Standard) {in} {mm) fgm} {gm} {Bm) %)
Bk T.o000 oA o0 1) AW X
3inch 30000 V6.2 000 o 5,508.2 100.¢
2inch 20000 508 a0 0 4.508.2 100.0
1.5 nch 15000 8.1 a0 0.4 5,508.2 100.0
10nch 1.0000 254 21605 216.1 52922 96.1
304 tnch 07500 19.1 104.62 A7 51875 94.2
12 tnch 05000 127 223,65 5443 49639 80.%
38 Inch 03750 95 12745 [k §HIE 87.8
E7] 01870 27500 538 58 5004 3.6078 37
#10 0.0787 20000 550,26 14506 4,057 .6 7
#2) 00535 0.8500 796 TH086 36995 7.2
#4Q) 0067 (34250 172.79 19614 35268 64.0
iy 0.0098 {2500 10312 20845 34237 62.2
#100 0.0059 0.1500 8124 2,15'5.8 33424 60.7
#200 0.0030 00750 100.79 2EE 1218 589
a—,
=
£
e
-]
oy
=4
Particle Size Gradation
Sand
l Boulders I Coblie I Coarse Gfa‘ie[ Fing Coarsey  Mediom ar Fing Sit Clay
1000 — — -
— w00
sl B0
& 0.0
] 0.0
i 800
= 0.0
2 360
£ 00
104
a0
1.006.000 100.600 10,000 1.008 0108 0.0%0 0001

Particle Size imm)

HOLDREGE & KULL

(330} ATE-1305 - Fax (330) 4781019 - 792 Searls Ave.- Nevada Chty, CA 93939 - A Cabifornia Corporalion
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I__K HOLDREGE & KULL

Expansion Index/Swell

ASTM D4829
DSAFile #:
DSA Appl #:

[FroEct No.. 3006B-01 Project Name: The Grove- Nevada City Tech Center Date: 121372013
Sample No.: CB2-10 Boring/Trench No.: 8-2 Depth (ft.) 16 Tested By. pwp
Soit Description: Yellowish Red (5YR 5/8) Elastic Silt with Sand Checked By: MLH

I Estimated % of sample Tefained on #4: Noles: Lab. No.: 1513-381

pecimen 1ype: DRgstirned: Uislurbed: Remolged 10! ASTM Gusdelines
[~ Tiibe Uia. Unchy = H?Eg‘DTaJ.'(lﬁch} = 7 Ring Heighl [inch) = 700
BAYA TREDATA oSt a3 TE Tastwl.
Tube Sample Moisture & Density Tniiial & Final Tnitial | Final Tl |~ Final
are Tube Number A are Number
Tare Weight {qr)] 334.86 [Tare Ring Weight {or} 200.58 200,58
et Soil + Tare gn| 43592 [Tare Pan Weight (g 000 27342
Fgry Soit +Tare (ary| 41943 [Wel Soll +Tare {gn 5085 853.10
eight of Waler {gn| 1649 [Dry Soif+Tare (g} 460.47 73389 0.00 0.00
Dry Soil Weight {an| 8457 eight of Water {ar) 50.39 19 0.00 0.00 0.00 0.00
Moisture Conlent (%) 1950 Oy SoitWeight (g1} 29989 264.89 0.00 0.00 000 0.00
Soit Hetght {in.} 1.00 Moisture Conlent (%) 1938 4587 000 0.00 000 0.00
‘et Unit Waight {pch el Unit Weight {pef) 94.07 110.61
P{l)vfy tnit Weight {pcf) Dry Unit Weight {pcf) 78.80 583

| Sample Height (inches) 1.00 1.038

Specific Gravity 27 {Percent Saturalion 505 0737

Elapsed Change Elapsed Change Elapsed Chenge

Expansion index Number Time in Height Time in Height Time in Height

Corrected to 50% {ms) {inches) {m:s) {inches) {m:s) {Inches)
Surcharge (psf} Uncaorrected Saturation 0.0 -0.0014
Test wt. 144 38 37 1.0 00104
Test wi. 20 0.0165
Test wt. 40 0.0249
80 0.0297
16.0 00321
Expansion index Values and bescriptions 320 0.0337
cxpansion Index Potential Expansion §0.0 0.8350
0-20 Very Low 120.0 0.0382
21-50 Low 180.0 0.0367
51-90 Medium 240.0 0.0375
91-130 High 3000 (0378
Apove 130 Very High 1265.0 0.03
1361.0 0.0391

Expanston Versus Time

0.0445 .-
0.0295 -
0.0345
0.0295
0.0245 ¢
0.0185 |-
0.0145 §
0.0005 4
0.0045
-0.0005

Inches

0.0 200.0 40300 &600.0 800.0 1000.0 1200.0 14000 1600.0
Minutes

HOLDREGE & KULL

{530 478-1305 - Fax (530) 478-1019 - 107 Gearls Ave - Nevada City, CA 95850 - A Calfornia Corporation
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Shear Strain vs. Normal Strain

DIRECT SHEAR

TEST RESULTS

Shear Strain vs. Shear Stress

[530) 4781305 FAX 4781019

DESCRIPTION:

D1 H
P 35000
6.006 - 20000
5 00004 T 00
£ opso oo 0250 030 @
§ 0005..;....... %5 20000
E 0010 % 1500.0
2 ' : : 1000.0
015 B i -
o 500.0
0020 ' : 00 B
0000 0100 0.200 0.300
Shear Strain (inches) Shear Straln (inches}
—— P —— 2000 —dyne ZOK)
e ] —— Y
Mormat Lead (ps) Normal Load (psh
y = 0.6365x + 310.33 ¥ = 0.9625x + 59345
Rt = 0.9643 R = 0.9997
. e NORI2Coulomb Failure Envetope....
+ Paa Strengths
%
a & Residual Stengths
&
2 .
b Linew {Paak Srengths)
” i e o i (Reskiual Sirengths)
_ |
- & fx i Norméﬁ.osds (psn A Ry e
| SHEAR STRENGTH 1EST RESULTS
PARAMETERS PEAK STRENGTH: RESIDUAL STRENGTH:
FRICTION ANGLE, {Degree) 439 40.0
ON, (psf} 5630 310.0
PROJECT NAME: The Grove- Nevada Cily Tech Center
HK HO!LPRE..G_E,{;‘, If.UL,L PROJECT NO.: 3006801 DATE:  12/3/2013
COTTRUIRLEIRITETES 1 2O Y3 ORING | TRENCH NO: B LAB NO. 75-13.381
NEVADA GTv. CA SHe8 SAMPLE NO.; BT1.10 SAMPLE DEPTH (ft.): 10

Yeltowish Red (5YR 4/5) Silly Sand

AU LR B RN TR

{530} 478-1305 - Fax (530} 478-1019 - 792 Searls Ave - Nevada City, CA 95959 - A California Corporation
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DIRECT SHEAR

[534) 71305 FAX 4784019

DESCRIPTION:

Yellowish Red (5YR 4/6) Sandy Silt

TEST RESULTS
Shear Strain vs. Normal Strain Shear Strain vs. Shear Stress
30000 g
;0.010
25000 . _ T
0005 B
L mEEey
§ 0,000 24 % : :
< 0450 0400 300 & ooon
£ & I
@ 10005 - g
g B 10000
2 oo
5000 |
{015
F T 7] [ A P 0.000 0.650 o100 0150 6.200 04250 0.300
Shoar Strain {inches) Shear Strain (Inches)
e {(XK) - 2000 —r— 5000
——tee T == {0 ey SO0
bormal Load {psf) Kormat Load (psf)
y = 0.7605x + 373 y = 0.652x + 7666
R* = 0.9698 Rt = (,9881
5062 (oo OTIFG04ilomb. Failutre Envelope. .
- Peak Strangihs
f ey
a % Residual Stengths
£ .
»
g e | i [Pk Strangths}
: v o o |00y (Repsichirat Stongths)
e 10 NO“’H a’}'.‘_o ads {pm ==l i s
| SHEAR STRENGTHIEST RESULTS - ]
PARAMETERS PEAK STRENGTH: RESIDUAL STRENGTH:
FRICTION ANGLE, (Degree} 331 313
UN, {pst) T87.0 373.0
PROJECT NAME: . The Grove. Nevada Gily Tech Center -
I"K !:‘191 ['E E ﬁEﬁiE”& EHEE PROJECT NO.:  3006B-04 DATE: 121312013
' ) ) BORING / TRENCH NO.: 8.2 LAB NO. 15-13-391 |i
NEvABn G CA-6955 SAMPLE NO.: BT2.15 SAMPLE DEPTH (ft): 15

AISIRLE P TN

arl

(530) 478-1305 - Fax (530) 478-1019 - 792 Searls Ave.- Nevada City, CA 95959 - A California Corporation
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