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Ms. Adeline Brown,

Engineering Tech/Construction Manager
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Reference: Geotechnical Engineering Investigation Report
Proposed Burns Valley Development
Burns Valley Road, Clearlake, Lake County, California

Dear Ms. Brown,

NV5 conducted a geotechnical engineering investigation for the proposed Burns Valley Development
located at Burns Valley Road, Clearlake, California. NV5's geotechnical engineering investigation of
the site was performed consistent with the scope of services presented in the November 6, 2020
proposal (PC20.230).

The findings, conclusions and recommendations presented in this report are based on the following
relevant information collected and evaluated by NV5: literature review, surface observations,
subsurface exploration, laboratory test results, and previous experience with similar projects, sites
and conditions in the area. The approximately 25-acre parcel is proposed for mixed-use development
including multi-story apartment buildings, a single-story commercial building, and a City of Clearlake
Public Works (CCPW) Yard with an approximately 20,000-square-foot (sf) shop utilizing conventional
design and construction practices. There were no seismic hazards identified on the site or in the
immediate area that require design mitigation. Portions of the site support loose undocumented fills
that are not considered suitable for support of the proposed improvements. Therefore, it is NV5's
opinion that the site is suitable for the proposed construction provided the geotechnical engineering
recommendations presented in this report are incorporated into the earthwork and structural
improvements. This report should not be relied upon without review by NV5 if a period of 24 months
elapses between the issuance report date shown above and the date when construction
commences.

NV5 appreciates the opportunity to provide geotechnical engineering services for this important
project. If you have questions or need additional information, please do not hesitate to contact the
undersigned at 530-894-2487.

Sincerely,
NV5

Dominic J. Potestio, Shane D. Cu ngs, CEG 2492
Senior Engineer Senior Engineering Geologist
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1.0 INTRODUCTION

NV5 performed a geotechnical engineering investigation and prepared a geotechnical engineering
investigation report for the proposed Burns Valley Development mixed-use project at Burns Valley
Road in Clearlake, California, consistent with the scope of services presented in NV5’s Proposal for
Geotechnical Engineering Services (PC20.230), dated November 6, 2020. NV5's findings,
conclusions and recommendations are presented herein.

For your review, Appendix A presents a document prepared by the Geoprofessional Business
Association (GBA) entitled “Important Information about This Geotechnical Engineering Report.” This
document summarizes project specific factors, limitations, content interpretation, responsibilities
and other pertinent information.

NV5 performed a specific scope-of-services to develop geotechnical engineering design
recommendations for earthwork and structural improvements. Brief descriptions of each work scope
task are presented below. A detailed description of each work scope task is presented in Section 2
(Site Investigation) of this report.

¢ Task 1 Site Investigation: NV5 performed a site investigation to characterize the existing surface
and subsurface soil, rock and groundwater conditions encountered to the maximum depth
excavated. NV5's field engineer/geologist made observations, took representative soil samples,
and performed field tests at a limited number of subsurface exploratory locations. NV5
performed laboratory tests on selected soil samples to evaluate their engineering material
properties.

¢ Task 2 Data Analysis and Engineering Design: NV5 evaluated the field and laboratory site data
and the proposed site improvements and used this information to develop geotechnical
engineering design recommendations for earthwork and structural improvements. NV5 used
engineering judgment to extrapolate NV5's observations and conclusions regarding the field and
laboratory data to other onsite areas located between and beyond the locations of NV5's
subsurface exploratory excavations.

e Task 3 Report Preparation: NV5 prepared this report to present the findings, conclusions and
recommendations for this geotechnical engineering investigation.

The proposed Burns Valley Development are located at Burns Valley Road, in Clearlake, California,
identified as Lake County Assessor’s Parcel Numbers 010-026-40, 010-026-29 and 039-570-18.
The proposed development is located at the southwest corner of Burns Valley Road and Rumsey
Road. The site is centered at about latitude 38.9638 north and longitude -122.6349 west on the
United States Geological Survey’s (USGS), 7.5 minute Clearlake Highlands Quadrangle topographic
map. The property elevation is approximately 1360 feet above mean sea level (msl), based on review
of the USGS 7.5-minute Clearlake Highlands Quadrangle topographic map, and is generally flat with
a gentle downgrade slope from east to west. Figure 1 shows the approximate site location and
vicinity.

125620-0071075.00.001 NV5.COM 1
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At the time the site investigation was performed on January 12 and 13, 2021, the following
conditions were observed and are shown in the inset image:

The area of the proposed Burns Valley Development is comprised of Lake County Assessor’s Parcel
Numbers 010-026-40, 010-026-29 and 039-570-18. Each of the three parcels is described
respectively.

e Parcel 010-026-40 is an irregular-shaped property generally comprised of an existing tree
orchard and high concentrations of weeds and grasses. The terrain was relatively flat with a
gentle downward slope from the east to the west. A drainage channel transected the east
portion of the property in the southwest direction. To the east of the drainage channel the
surface topography was relatively higher in elevation than the rest of the site. Large
stockpiles consisting of soils, concrete and asphalt rubble, boulders, and other deleterious
debris were present. Overhead power poles and power lines were present along the north
and east boundaries of the property. The property was bounded to the east and north by
Burns Valley Road; to the west by Burns Valley Creek; and, to the south by apartments,
commercial buildings and a retail shopping center.

e Parcel 010-026-29 is a rectangular shaped property supporting a large number of mature
oak trees, agricultural tress, and high concentrations of weeds and grasses. Concrete
foundation remnants of a former structure and a large construction crane were present in
the southern portion of the property. A drainage channel transected the center of the site
and extended in the southwest direction. A California Department of Water Recourses (DWR)
monitoring well was present in the northeast portion of the site. A water well pump house
was present in the north half of the property. The site was bounded to the north and east by

Burns Valley Road, to the south by fallow land and stockpiles; and, to the west by a senior
living community.

125620-0071075.00.001 NV5.COM 3




e Parcel 039-570-18 is a rectangular shaped property comprised of fallow land supporting low
to moderate concentrations of weeds and grasses. Sparse mature trees and fence posts
were present throughout the site. Numerous utility markings were present indicating the
presence of underground utilities. The property is bounded to the north by existing tree
orchards; to the west by an existing Pacific Gas & Electric (PG&E) facility; to the south by
Olympic Drive; and, to the east by a retail shopping center. Evidence of a former structure
was observed in the northern portion of the parcel.

1.3 PROPOSED IMPROVEMENTS

Based on the preliminary project information provided by representatives of California Engineering
Company (CEC), NV5 understands the approximately 30-acre parcel is proposed for mixed-use
development including multi-story apartment buildings, a single-story commercial building, and a City
of Clearlake Public Works (CCPW) Yard with an approximately 20,000-square-foot (sf) shop. The
proposed residential and commercial structures are anticipated to be constructed with wood or light-
metal framing and supported on shaliow concrete foundations with interior concrete slab-on-grade
floors. The proposed CCPW shop is anticipated to consist of a metal, prefabricated building, or
constructed with light-metal framing, and supported on shallow concrete foundations with an interior
concrete slab-on-grade floor.

Associated development is indicated to include construction of an asphalt concrete paved police
department parking lot, recreational fields (baseball/softball, soccer, etc.), underground utilities,
exterior slab-on-grade concrete flatwork, rigid concrete and asphalt concrete pavements, and
landscaping. Earthwork grading may include general site preparation, and minor cuts and fills to
balance the site to meet the proposed building grades. Figure 2 shows the proposed site location
and approximate exploratory boring locations.

The purpose of the geotechnical investigation was to obtain sufficient on-site information about the
soil, rock and groundwater conditions to provide geotechnical engineering recommendations for the
proposed earthwork and structural improvements. As part of this contract, NV5 did not evaluate the
site for the presence of hazardous waste, mold, asbestos and radon gas. Therefore, the presence
and removal of these materials are not discussed in this report.

125620-0071075.00.001 NV5.COM 4
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2.0 SITE INVESTIGATION

NV5 performed a site investigation to characterize the existing surface and subsurface conditions
beneath the proposed improvements. The site investigation included a literature review of published
and unpublished geologic documents and maps, a surface reconnaissance investigation, and a
subsurface exploratory investigation using a track-mounted drill rig to excavate exploratory borings.
Each component of the site investigation is presented below.

2.1 LITERATURE REVIEW

NV5 performed a limited review of available literature that was pertinent to the project site. The
following summarizes NV5's findings:

211 Site Improvement Plans

Improvement plans were not available for review at the time this report was prepared.

212 Previous Site Investigation Reports

NV5 reviewed the following reports associated with the project site area. The following identifies
each report and summarizes the findings, conclusions and recommendations presented in each
report:

NV5, 2021, Field Investigation Summery Report, Sulphur Fire Road Rehabilitation Project,
Various Streets, Clearlake, California, prepared by NV5, February XX.

The investigation consisted of evaluating various streets within the City of Clearlake. The
evaluation consisted of logging the existing pavement conditions and thickness, collecting
representative sample of the underlying subgrade materials for subgrade quality testing. Based
on the field and laboratory information recommendations were provided for roadway
rehabilitation with asphalt concrete overlay or full depth reconstruction.

NV5, 2021, Reconnaissance Geotechnical Engineering Report, City of Clearlake Sulphur Fire
Cuts Rehabilitation Assessments, Clearlake, California, prepared by NV5, January 11.

The investigation consisted of evaluating seven existing damaged road cuts for slope stability
failure modes. The cuts only showed evidence of shallow erosion caused by surface water runoff,
shallow sloughing and/or shallow soil creep. Recommendations for standard soil erosion
prevention rehabilitation practices were provided to mitigate the erosion concerns.

The proposed Burns Valley Development is situated in the Coast Range Geomorphic Province of
California. The Coast Range Geomorphic Province is characterized as northwest-trending mountain
ranges and valleys that are subparallel to the San Andreas Fault. Strata of the Coast Range dip
beneath alluvium of the Great Valley to the east and rise above the Pacific Ocean to the west. The
Coast Range is comprised of thick Mesozoic and Cenozoic sedimentary rocks that were uplifted by
the San Andreas Fault, terraced, and wave-cut. In the northern region, the Coast Range is dominated

125620-0071075.00.001 NV5.COM 6




by irregular and knobby topography of the Franciscan Complex. Locally, the Franciscan rocks are
overlain by volcanic cones and flows of the Clearlake volcanic field.

In the Clearlake area, the geology is dominated by the late Pliocene to early Holocene Clearlake
volcanic field. The volcanic field consists of lava domes, cinder cones, and maars comprised of
basalt and rhyolite. Cobb Mountain and Mount Konocti are the two highest peaks in the volcanic
field. The Geysers, which host the largest complex of geothermal plants in the world, are located
within the volcanic field.

Based on review of the Geologic Map of the Santa Rosa Quadrangle, published by the California
Division of Mines and Geology (Wagner and Bortugno, 1982), the geology immediately underlying the
subject site is comprised of Quaternary Alluvium. Quaternary Alluvium is comprised of Pleistocene to
Holocene Age alluvial deposits of sand, gravel, silt, and clay.

Regional faulting is associated with the Maacama Fault Zone and Konocti Bay Fault Zone to the
west, the Bartlett Springs Fault Zone to the north and east and the Hunting Creek-Berryessa Fault
Zone to the south. NV5 reviewed the Official Maps of Earthquake Fault Zones delineated by the
California Geological Survey through December 2010, on the internet at
http://maps.conservation.ca.gov/cgs/informationwarehouse/index.htmi?map=regulatorymaps.
These maps are updates to Special Publication 42, Interim Revision 2007 edition Fault Rupture
Hazard Zones in California, which describes active faults and fault zones (activity within 11,000
years), as part of the Alquist-Priolo Earthquake Fault Zoning Act. Special Publication 42 and the
2010 on-line update indicate that the site is not located within an Alquist-Priolo active fault zone.
However, the Clearlake Highlands Alquist-Priolo active fault zone is located approximately 3 miles to
the west of the site.

According to the Fault Activity Map of California (2010) by the California Geological Survey, Geologic
Data Map No. 6 (http://maps.conservation.ca.gov/cgs/fam/), the closest known active fault which
has surface displacement within Holocene time (about the last 11,000 years) is the Konocti Bay
Fault Zone. The mapped fault zone is located approximately 3 miles west of the subject site. The
Fault Activity Map of California (2010) also shows the Bartlett Springs Fault Zone located 6 miles (13
kilometer [km]) northeast of the site and the Hunting Creek-Berryessa Fault Zone located 10 miles
(15 km) east of the site to be known active faults with surface displacement within Holocene time.

NV5 performed a field investigation of the site on January 12 and 13, 2021. NV5'’s field
engineer/geologist described the surface and subsurface soil, rock and groundwater conditions
observed at the site using the procedures cited in the ASTM International, Inc. (ASTM),

Volume 04.08, Soil and Rock (1) as general guidelines. The field engineer/geologist described the
soil color using the general guideline procedures presented in the Munsell® Soil-Color Chart.
Engineering judgment was used to extrapolate the observed surface and subsurface soil, rock and
groundwater conditions to areas located between and beyond the subsurface exploratory locations.

125620-0071075.00.001 NV5.COM 7
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The surface, subsurface and groundwater conditions observed during the field investigation are
summarized below.

2,51 Surface Conditions

NV5 observed the following surface conditions during the field investigation of the property. Figure 2
shows the existing building footprint, surrounding improvements and the approximate exploratory
boring locations. The area of the proposed Burns Valley Development is comprised of Lake County
Assessor’s Parcel Numbers 010-026-40, 010-026-29 and 039-570-18. Each of the three parcels is
described respectively.

Parcel 010-026-40 is an irregular-shaped property generally comprised of an existing tree orchard
and high concentrations of weeds and grasses. The terrain was relatively flat with a gentle downward
slope from the east to the west. A drainage channel transected the east portion of the property in the
southwest direction. To the east of the drainage channel the surface topography was relatively higher
in elevation than the rest of the site. Large stockpiles consisting of soils, concrete and asphalt
rubble, boulders, and other deleterious debris were present. Overhead power poles and power lines
were present along the north and east boundaries of the property. The property was bounded to the
east and north by Burns Valley Road; to the west by Burns Valley Creek; and, to the south by
apartments, commercial buildings and a retail shopping center.

Parcel 010-026-29 is a rectangular shaped property supporting a large number of mature oak trees,
agricultural tress, and high concentrations of weeds and grasses. Concrete foundation remnants ofa
former structure and a large construction crane were present in the southern portion of the property.
A drainage channel transected the center of the site and extended in the southwest direction. A
California DWR monitoring well was present in the northeast portion of the site. A water well pump
house was present in the north half of the property. The site was bounded to the north and east by
Burns Valley Road, to the south by fallow land and stockpiles; and, to the west by a senior living
community.

Parcel 039-570-18 is a rectangular shaped property comprised of fallow land supporting low to
moderate concentrations of weeds and grasses. Sparse mature trees and fence posts were present
throughout the site. Numerous utility markings were present indicating the presence of underground
utilities. The property is bounded to the north by existing tree orchards; to the west by an existing
PG&E facility; to the south by Olympic Drive; and, to the east by a retail shopping center. Evidence of
a former structure was observed in the northern portion of the parcel.

25.2 Subsurface Conditions

The subsurface soil, rock and groundwater conditions were investigated by drilling exploratory
borings. The subsurface information obtained from this investigation method is described in the
following subsections.

2521 Exploratory Boring Information

NV5 provided engineering oversight for the excavation of 8 exploratory soil borings at the project site.

The borings were advanced with a track-mounted CME-55 drill rig equipped with 8-inch outside
diameter, continuous flight, hollow stem augers. Figure 2 shows the approximate locations of the

125620-0071075.00.001 NV5.COM 8
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subsurface exploratory excavations. The borings were excavated to a maximum depth of 51.5 feet
below ground surface (bgs). Engineering judgment was used to extrapolate the observed soil, rock
and groundwater conditions to areas located between and beyond the subsurface exploratory
excavations.

NV5’s field engineer/geologist logged each exploratory boring using the ASTM D2487 USCS as
guidelines for soil descriptions and the American Geophysical Union guidelines for rock descriptions.
Relatively undisturbed soil samples were collected with an unlined standard penetration test (SPT)
split-spoon sampler and 2.5-inch-inside-diameter, split-spoon sampler equipped with stainless steel
liner sampler tubes. The samplers were driven into the soil using an overshot cathead hammer
weighing 140 pounds with a 30-inch free-fall. The stainless-steel liner samples were sealed with
labeled plastic caps. The samples collected with the SPT sampler were sealed in labeled plastic
bags. Representative bulk samples of the near-surface soil materials generated from drilling the
exploratory borings also were collected and placed in labeled sample bags. The soil samples
collected in the exploratory borings were transported to NV5’s Chico soil laboratory facility.

Detailed descriptions of the soil, rock and groundwater conditions that were encountered in each
subsurface exploratory location are presented on the exploratory boring logs included in Appendix B.
The soil and rock descriptions include: visual field estimates of the particle size percentages (by dry
weight), color, relative density or consistency, moisture content and cementation that comprise each
soil material encountered. .

A generalized profile of the soil, rock and groundwater conditions encountered to the maximum
depth excavated (51.5 feet) for the proposed building area is presented below. The soil and/or rock
units encountered in the subsurface exploratory excavations were generally stratigraphically
continuous across the site with some variations in gradations and thicknesses. The units
encountered in general stratigraphic sequence during the subsurface investigation of the site are
described below.

e ML, Low Plasticity Silt Soil: This soil is considered to be a native soil consisting of the following
field estimated particle size percentages 70 percent low plasticity silt and clay fines and 30
percent fine sand. This soil is predominantly dark yellowish brown with a Munsell® Soil-Color
Chart designation of (10YR, 4/4). This soil was stiff and damp at the time of the subsurface
investigation.

e SC, Clayey Sand Soil: This soil is considered to be a native soil consisting of the following field
estimated particle size percentages: 55 percent fine sand, 20 percent low plasticity silt and clay
fines, and 25% Gravel. This soil is predominantly dark yellowish brown with a Munsell® Soil-Color
Chart designation of (10YR, 4/86). This soil was medium dense and moist to damp at the time of
the subsurface investigation

¢ CL, Low Plasticity Clay Soil: This soil is considered to be a native soil consisting of the following
field estimated particle size percentages 85 percent low plasticity silt and clay fines and 15
percent fine sand. This soil is predominantly brown with a Munsell® Soil-Color Chart designation
of (10YR, 4/3). This soil was stiff and moist at the time of the subsurface investigation.

e GM, Silty Gravel Soil: This soil is considered to be a native soil consisting of the following field
estimated particle size percentages: 60 percent gravel, 30 percent fine sand and 10 percent low
plasticity silt and clay fines. This soil is predominantly light gray with a Munsell® Soil-Color Chart
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designation of (10YR, 7/1). This soil was medium dense and wet at the time of the subsurface
investigation.

CH, High Plasticity Clay Soil: This soil is considered to be a native soil consisting of the following
field estimated particle size percentages 85 percent high plasticity silt and clay fines and 15
percent fine sand. This soil is predominantly dark greenish gray with a Munsell® Soil-Color Chart
designation of (GLEY 1, 4/1). This soil was firm and wet at the time of the subsurface
investigation.

GP, Poorly Graded Gravel Soil: This soil is considered to be a native soil consisting of the
following field estimated particle size percentages: 80 percent gravel, 10 percent fine sand and
10 percent low plasticity silt and clay fines. This soil is predominantly gray with a Munsell® Soil-
Color Chart designation of (10YR, 5/1). This soil was dense and very moist at the time of the
subsurface investigation.

SM, Silty Sand Soil: This soil is considered to be a native soil consisting of the following field
estimated particle size percentages: 55 percent fine sand and 45 percent low plasticity silt and
clay fines. This soil is predominantly dark grayish brown with a Munsell® Soil-Color Chart
designation of (2.5YR, 4/2). This soil was medium dense and wet at the time of the subsurface
investigation.
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velocity profile for the site that was developed from the SeisOpt® ReMi™ data.

The Vs Model developed for the site indicates that the harmonic mean seismic shear wave velocity
for the upper 100 feet of the subsurface is approximately 1063 feet per second (ft/s). This weighted
shear wave velocity corresponds to the higher range of Site Class D, as described in Chapter 20,
Table 20.3-1 Site Classification of ASCE 7-16.

2.5.2.3 Groundwater Conditions

The groundwater table was encountered at depths ranging between 19 to 30 feet below ground
surface in exploratory borings B21-1, B21-2, B21-4, B21-6, and B21-8. The moisture content of each
soil unit described on the exploratory boring logs is considered the natural moisture within the
vadose soil zone (soil situated above the groundwater table).

NV5 used the Department of Water Resources Water Data Library database
(wdl.water.ca.gov/waterdatalibrary) to review historical groundwater elevation data in the immediate
area. Based on review of groundwater elevation data generated from a monitoring well located in the
northeast portion of the project site, NV5 estimates that the historically high groundwater occurs at a
depth of approximately 10 to 20 feet bgs in the late winter or spring during periods of above average
and prolonged rainfall.

Fluctuations in groundwater elevation may also occur from agricultural irrigation in the area and the
adjacent Burns Valley Creek
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NV5 performed laboratory tests on selected soil samples taken from the subsurface exploratory
excavations to determine their geotechnical engineering material properties. These engineering
material properties were used to develop geotechnical engineering design recommendations for
earthwork and structural improvements. The following laboratory tests were performed using the
cited ASTM guideline procedures:

e ASTM D422 Particle Size Gradation (Sieve Only)

e ASTM D2216 Soil Moisture Content

e ASTM D2487 Soil Classification by the USCS

e ASTM D2844 Resistance Value (R-Value)

e ASTM D2850 Unconsolidated-Undrained Triaxial Compression Test
e ASTM D2937 In Place Density of Soil

¢ ASTM D4318 Atterberg Limits (Dry Method)

3.0 LABORATORY TESTING

Table 3.0-1 presents a summary of the geotechnical engineering laboratory test results. Appendix C
presents the laboratory test data sheets.
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Table 3.0-1, Laboratory Test Results

Boring Sample ASTM Test Resultsqy
D2487
No. No. Depth D2488 D2216 D2937 D422 D4318 D2850 D2844
uu

Passing Passing Triaxial Resistance

USCS Moisture Dry No.4 No.200 Plasticity Liquid Compressive Value

Content Density Mesh Mesh Index Limit Strength (R-Value)
Sieve Sieve

(ft) (sym) (%) (pcf) (%) (%) (%) (%) (psf) (dim)
B21-1 | BK-1 | 03 SC - - 61.4 201 11 30 - -
B21-1 |B2-1-1| 31.0 | CH = - - - 31 54 - -
B21-2 | BK-2 | 1-3 CL - - 89.1 57.1 18 39 - -
B21-2 [L2-1-2| 60 | CL 161 | 1008 | - - - - - -
B215| BK4 | 04 ML — - - - - - - 22
B21-8 | L1-1-2| 1.0 CcL 18.5 101.6 - - - - 1,538.51 -
Notes: (1 Laboratory test forms are presented in Appendix C
% percent

ASTM ASTM International

dim dimensionless

ft feet

No. Number

Pcf pounds per cubic foot

psf pounds per square foot

sym symbol

uu Unconsolidated-Undrained

USCS Unified Soils Classification System
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4.0 HISTORICAL SEISMICITY

The regional geology and faulting are discussed in Section 2 of this report. NV5 used the USGS
National Earthquake Information Center (NEIC) Earthquake Search Results on-line database
(http://earthquake.usgs.gov/earthquakes/search) to identify historical seismic activity within a 100
km (62 miles) radial distance of the subject site. A search for earthquakes was limited to moderate
to strong events with a minimum magnitude of 5.0 local magnitude [Md]). The results produced three
recent events that occurred within 100 km of the site since 2014. These earthquakes include the
following events:

o August 24, 2014, 6.0 M. South Napa earthquake main shock occurred at approximately 03:20
hours in the Napa Valley. The earthquake epicenter was approximately 87 km (54 miles) south of
the subject site. The earthquake damaged many structures in the Napa County and Sonoma
County surrounding areas. The mean intensity estimated at the distance of the subject property
ranged from 2.9 to 3.4, which indicates weak to light shaking and no damage.

e December 14, 2016, 5.0 M. earthquake occurred approximately 8 km northwest of The Geysers,
approximately 26 km (16 miles) southwest of the subject site. The event recorded a mean
intensity of 4.1 at the distance to the subject site, which indicates light shaking and no damage.

e August 10, 2016, 5.1 M. earthquake occurred approximately 20 km northeast of Upper Lake,
approximately 34 km (241 miles) north-northwest of the subject site. The event recorded a mean
intensity of 3.4 at the distance to the subject site, which indicates light shaking and no damage.

Additionally, a number of moderate to strong earthquakes were recorded within the past 150 years,
although many of them occurred more than 100 years ago.

e 1962 and 1869, a 5.2M. (1969) earthquake and a 5.0M. (1869) earthquake occurred
approximately 40km (25 miles) northwest of the subject site, near Ukiah.

e 1969 and 1893, 5.1M. earthquakes occurred approximately 58 km (36 miles) south of the
site, near Santa Rosa.

e 1898 and 1891, a 6.2M_ (1898) earthquake and a 5.5M. (1891) earthquake occurred
approximately 84 km (52 miles) south-southeast of the site, near Sonoma.

e 1968, a 5.0M. earthquake occurred approximately 80 km (50 miles) from the site, in Glenn
County.

o April 1892, three earthquakes (5.5Mi, 6.2M., and 6.4ML.) occurred approximately 89 km (55
miles) southeast of the site, near Vacaville.

e 1902, a 5.4M. earthquake occurred approximately 100 km (62 miles) southeast of the site,
near Fairfield.

The Geysers area, located approximately 24 km (15 miles) from the site, also is very active and
produces dozens of small earthquakes, below magnitude of 4.0 My, on a daily to weekly basis.
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5.0 LIQUEFACTION AND SEISMIC SETTLEMENT

NV5 did not perform a detailed evaluation of the potential for seismically induced soil liquefaction at
the site. However, NV5 believes that the site has a low potential for soil liquefaction. The following
supports our assessment.

Soil liquefaction results when the shear strength of a saturated soil decreases to zero during cyclic
loading that is generally caused by machine vibrations or earthquake shaking. Generally, saturated,
clean, loose, uniformly graded sand and loose, silty sand soils of Holocene age are the most prone to
undergo liquefaction. However, saturated, gravelly soil and some silt and clay-rich soil may be prone
to liquefaction under certain conditions. The onsite soil is Pleistocene to Holocene age soil consisting
of Quaternary Alluvium (Qai} primarily composed of stiff, damp to wet, cohesive soil and dense to very
dense, damp to moist, sandy and silty gravels. Groundwater was encountered in exploratory borings
B20-1 through B20-3 at depths of approximately 19 to 30 feet bgs. Groundwater data collected from
nearby groundwater monitoring wells indicate the historical high groundwater table in the area may
be encountered as shallow as approximately 10 feet bgs. NV5 considers 10 feet bgs to be the
historical high groundwater elevation and used this data in the liquefaction analysis.

NV5 evaluated the liquefaction potential of the site using the procedures presented in the

2008 Earthquake Engineering Research Institute (EERI) Monograph publication Soil Liquefaction
During Earthquakes by |. M. Idriss and R. W. Boulanger (Idriss, |. M. & Boulanger, R. W., 2008). It
should be noted that NV5 used the maximum considered earthquake (MCE) modal magnitude SMw
from a Cascadian subduction zone event. The shear stress reduction coefficient currently
established does not use historical data from model magnitude 9Mw, however current evaluations
using recent magnitude 9M events are being evaluated. The determination of a shear stress
reduction coefficient for a 9Mw earthquake exceeds the current model computations, therefore, NV5
conservatively assumed no stress reductions which is represented by an rq value of 1 for all depths.
This is a very conservative approach for liquefaction analyses.

The California Geological Society (CGS) Special Publication 117A suggests a minimum factor of
safety (FS) of 1.3 for liquefaction analyses when using their ground motion maps. NV5 used a
computed FS of less than 1.3 to indicate the occurrence of liquefaction at the site. The computed
liquefaction FS for the project site soils ranged from 0.13 to greater than 2.0 for the soil layer
intervals evaluated. The calculation spreadsheet of this analysis is included in Appendix D. Table
5.1-1 summarizes the findings of each borehole analyses using a depth to groundwater of 10 ft bgs.
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Table 5.1-1, Liquefaction Potential Calculated From Borings

Seismically

Assumed Earthquake Deterministic Liquefaction Induced Expected
Groundwater Magnitude PGA Boring ID Interval Settlement Manifestation
Level FS<1.3
(ft bgs) {Mm) (g) (No.) (ft bgs) (inches) (Yes/No)
B21-1 25 to 30 0.75 No
10.0 9.0 0.628
B21-2 N/A 0.0 No
Notes
ft =feet

bgs = below ground surface
Mm = Moment Magnitude
g = gravitational acceleration

The liquefaction evaluation is a simplified procedure that has a number of limitations that cause it to
produce conservative results. These limitations include the lack of a stress reduction coefficient (ra)
value for earthquake magnitudes over 8M, as well as the assumption that penetration resistance is
a good indicator for liquefaction; however, other factors such as over consolidation and age of the
deposit can influence the liquefaction potential. The procedure used does not take into account the
age and over consolidation of the units.

Based on the subsurface exploratory boring 2.5-inch diameter California Modified split spoon
sampler and standard penetration test (SPT) sampler blow counts, field data, expected seismic peak
ground acceleration and literature review, NV5 believes the probability of liquefaction occurring
during ground shaking caused by a maximum considered earthquake to be low at the site.

The results of the liquefaction analysis performed for this investigation indicate a calculated seismic
settlement of less than 1.0 inches. These settlement estimates represent ground settlement within
the soil layers prone to liquefaction, not settlement at the ground surface.

Based on the relative flat terrain across the site and adjacent to the site and the existing
development surrounding the site, NV5 considers there to be a low probability for the occurrence of
lateral spreading that would be detrimental to the proposed site improvements.
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6.0 CONCLUSIONS

The conclusions presented in this section are based on information developed from the field and
laboratory investigations.

1. Itis NV5’s opinion that the site is suitable for the proposed improvements provided that the
geotechnical engineering design recommendations presented in this report are incorporated into
the earthwork and structural improvement project plans. Prior to construction, NV5 should be
allowed to review the proposed final earthwork grading plan and structural improvement plans to
determine if the geotechnical engineering recommendations were properly incorporated, are still
applicable or need modifications.

2. Undocumented fills were observed in the southeastern portion of the site that extended to at
least 36 inches feet bgs. These undocumented fills cannot be relied upon for support of the
proposed improvements, due to their unknown quality, unknown method of placement, and
potential for settlement. Recommendations for mitigating the undocumented fills are presented
in Section 7.1 of this report.

3. Based on the site geology, the observations within the exploratory borings, the site soil profile
can be modeled, according to the 2019 CBC, Chapter 16, and ASCE 7-16, Chapter 20, as a Site
Class D (Stiff Soil Profile) designation for the purposes of establishing seismic design loads for
the proposed improvements.

4. Based on the results of the liguefaction analyses, the subsurface exploratory boring blow counts,
other field data, and literature review, NV5 believes that the probability of liquefaction occurring
during a nearby earthquake to be low.

5. The site is comprised of Lake County Assessor’s Parcel Numbers 010-026-40, 010-026-29 and
039-570-18. Each of the three parcels is described respectively.

Parcel 010-026-40 is an irregular-shaped property generally comprised of an existing tree
orchard and high concentrations of weeds and grasses. The terrain was relatively flat with a
gentle downward slope from the east to the west. A drainage channel transected the east portion
of the property in the southwest direction. To the east of the drainage channel the surface
topography was relatively higher in elevation than the rest of the site. Large stockpiles consisting
of soils, concrete and asphalt rubble, boulders, and other deleterious debris were present.
Overhead power poles and power lines were present along the north and east boundaries of the
property. The property was bounded to the east and north by Burns Valley Road; to the west by
Burns Valley Creek; and, to the south by apartments, commercial buildings and a retail shopping
center.

Parcel 010-026-29 is a rectangular shaped property supporting a large number of mature oak
trees, agricultural tress, and high concentrations of weeds and grasses. Concrete foundation
remnants of a former structure and a large construction crane were present in the southern
portion of the property. A drainage channel transected the center of the site and extended in the
southwest direction. A California DWR monitoring well was present in the northeast portion of the
site. A water well pump house was present in the northern half of the property. The site was
bounded to the north and east by Burns Valley Road, to the south by fallow land and stockpiles;
and, to the west by a senior living community.
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Parcel 039-570-18 is a rectangular shaped property comprised of fallow land supporting low to
moderate concentrations of weeds and grasses. Sparse mature trees and fence posts were
present throughout the site. Numerous utility markings were present indicating the presence of
underground utilities. The property is bounded to the north by existing tree orchards; to the west
by an existing Pacific Gas & Electric (PG&E) facility; to the south by Olympic Drive; and, to the
east by a retail shopping center. Evidence of a former structure was observed in the northern
portion of the parcel.

6. The soil conditions observed to a maximum depth of 51.5 feet below the existing ground surface
in our subsurface exploratory excavations (described relative to the existing ground surface)
generally consisted of: dark yellowish brown, stiff, damp, sandy silt (ML); dark yellowish brown,
medium dense, moist to damp, clayey sand (SC); brown, stiff to very stiff, moist, lean clay (CL);
light gray, medium dense, wet, silty gravel (GM); dark greenish gray, firm, wet, fat clay (CH); gray,
dense, very moist, poorly graded gravel (GP); and, dark grayish brown, medium dense, damp,
silty sand.

7. NV5's field and laboratory test data indicates that the clayey sand (SC), lean clay (CL) and silt
(ML) soil units encountered beneath the site has the following general geotechnical engineering
properties: medium dense/stiff to very stiff, low plasticity and low to moderate bearing capacity
that is suitable for supporting shallow foundations.

8. The groundwater table was encountered at depths ranging between 19 to 30 feet below ground
surface in the exploratory borings B21-1, B21-2, B21-4, B21-6 and B21-8. Based on the above
average rainfall, subsurface geologic conditions and review of monitoring well data near the site,
NV5 assumes that for design and evaluation purposes, the historically high groundwater table
will probably be encountered at a depth of approximately 10 to 20 feet bgs.
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7.0 RECOMMENDATIONS

Undocumented fills were observed on the site and are not considered suitable for support of the
proposed structural improvements. NV5 developed geotechnical engineering design
recommendations for earthwork and structural improvements from the field and laboratory
investigation data. Subsequent to earthwork and site preparation, it is anticipated that the proposed
apartment building may be founded on conventional continuous and/or spread footings founded in
undisturbed native soils or properly compacted fill. NV5's recommendations are presented below.

NV5's earthwork grading recommendations include: demolition and abandonment of existing site
improvements, import fill soil, temporary excavations, stripping and grubbing, native soil preparation
for engineered fill placement, engineered fill construction with testable earth materials, cut-fill
transitions, cut and fill slope grading, erosion controls, underground utility trenches, construction
dewatering, soil corrosion potential, subsurface groundwater drainage, surface water drainage,
grading plan review and construction monitoring.

711 Demolition and Abandonment of Existing Site Improvements

NV5 anticipates that the existing site improvements within the proposed building areas will need to
be demolished and removed from the site as described below.

1. The existing foundation remnants and exterior concrete slab-on-grade within the proposed

building areas should be razed and disposed off-site. However, it may be possible to use some of
this demolition material to construct engineered fills provided they meet the gradation
requirements specified for “testable fill” materials presented in this report. The project
geotechnical engineer should approve the use of both asphalt concrete (AC) and aggregate base
(AB) rock demolition materials for use in constructing engineered fills.

. All foundations, underground utilities and other existing site improvements that are encountered
during construction within the proposed building area should be demolished and removed from
the site. These demolition materials should be disposed off-site in compliance with applicable
regulatory requirements.

. Abandonment of any underground utilities within the construction area that will not interfere with
the proposed site improvements should be plugged with cement grout to reduce migration of soil
and/or water.

71.2 Import Fill Soil

Import fill soil should meet the geotechnical engineering material properties described in Section
7.1.6.1 (Engineered Fill Construction with Non-Expansive Soil) of this report. Prior to importation to
the site, the source generator should document that the import fill meets the guidelines set forth by
the California Environmental Protection Agency (CalEPA) Department of Toxic Substances Control
(DTSC) in their 2001 “Information Advisory, Clean Imported Fill Material.” This advisory represents
the best practice for characterization of soil prior to import for use as engineered fill. The project
engineer should approve all proposed import fill soil for use in constructing engineered fills at the
site.
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7413 Temporary Excavations

All temporary excavations must comply with applicable local, state and federal safety regulations,
including the current Occupational Safety and Hazards Administration (OSHA) excavation and trench
safety standards. Construction site safety is the responsibility of the contractor, who is solely
responsible for the means, methods and sequencing of construction operations. Under no
circumstances should the findings, conclusions and recommendations presented herein be inferred
to mean that NV5 is assuming any responsibility for temporary excavations, or for the design,
installation, maintenance and performance of any temporary shoring, bracing, underpinning or other
similar systems. NV5 could provide temporary cut slope gradients, if required.

7.1.4 Stripping and Grubbing

The site should be stripped and grubbed of vegetation and other deleterious materials, as described
below.

1. Strip and remove the top 4 to 6 inches of organic-laden topsoil and other deleterious materials
from the building area. Remove all existing trees within the proposed building pad areas. Grub
the underlying 6 to 8 inches of soil to remove any large vegetation roots or other deleterious
material while leaving the soil in place. The project geotechnical engineer or their representative
should approve the use of any soil materials generated from the clearing and grubbing activities.

2. Completely remove all existing stockpiles, undocumented fill materials, concrete rubble, and
other deleterious debris from the site. Excavate the remaining cavities or holes to a sufficient
width so that an approved backfill soil can be placed and compacted in the cavities or holes.
Enough backfill soil should be placed and compacted in order to match the surrounding
elevations and grades. The project geotechnical engineer or their representative should observe
and approve the preparation of the cavities and holes prior to placing and compacting
engineered fill soil in the cavities and holes.

3. Excessively large amounts of vegetation, other deleterious materials and oversized rock
materials should be removed from the site.

715 Native Soil Preparation for Engineered Fill Placement

After completing site stripping and grubbing activities, the exposed native soil should be prepared for
placement and compaction of engineered fills, as described below.

1. The native soil should be scarified to a minimum depth of 8 inches below the existing land
surface or stripped and grubbed surface and then uniformly moisture conditioned. If the soil is
classified as a coarse-grained soil by the Unified Soils Classification System (USCS) (i.e., GP, GW,
GC, GM, SP, SW, SC or SM) then it should be moisture conditioned to within + 3 percentage
points of the ASTM D1557 optimum moisture content. If the soil is classified as a low plasticity
fine-grained soil by the USCS (i.e., CL, ML), then it should be moisture conditioned to between 2
and 4 percentage points greater than the ASTM D1557 optimum moisture content. If soil is
classified as a high plasticity fine-grained soil by the USCS (i.e., CH, MH), the soil should be
removed from the building pad area or contact NV5 for further recommendations.

2. The native soil should then be compacted to achieve a minimum relative compaction of
90 percent of the ASTM D1557 maximum dry unit weight (density). The moisture content, density
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and relative percent compaction should be tested by the project engineer or his/her field
representative to evaluate whether the compacted soil meets or exceeds the minimum percent
compaction and moisture content requirements. The earthwork contractor shall assist the
project engineer or his/her field representative by excavating test pads with the on-site earth
moving equipment. Native soil preparation beneath concrete slab-on-grade structures (i.e.,
floors, sidewalks, patios, etc.) and AC pavement should be prepared as specified in Section 7.2
(Structural Improvements).

3. The prepared native soil surface should be proof-rolled with a fully loaded 4,000-gallon-capacity
water truck with the rear of the truck supported on a double-axle, tandem-wheel undercarriage or
approved equivalent. The proof-rolled surface should be visually observed by the project
engineer or his/her field representative to be firm, competent and relatively unyielding. The
project engineer or his/her field representative may also evaluate the surface material by hand
probing with a ¥s-inch-diameter steel probe; however, this evaluation method should not be
performed in place of proof rolling as described above.

4, Construction Quality Assurance (CQA) tests should be performed using the minimum testing
frequencies presented in Table 7.1.5-1 or as modified by the project engineer to better suit the
site conditions.

5. The native soil surface should be graded to minimize ponding of water and to drain surface water
away from the building foundations and associated structures. Where possible, surface water
should be collected, conveyed and discharged into natural drainage courses, storm sewer inlet
structures, permanent engineered storm water runoff percolation/evaporation basins or
engineered infiltration subdrain systems.

Table 7.1.5-1, Minimum Testing Frequencies

ASTM No. Test Description Minimum Test Frequency®
D1557 Modified Proctor Compaction 1 per 1,500 CY or Material Change
Curve @
D6938 Nuclear Density and Nuclear 1 per 250.CY
Moisture Content
Notes:
(1) These are minimum testing frequencies that may be increased or decreased at the project engineer’'s
discretion based on the site conditions encountered during grading.
(2) Whichever criteria provide the greatest number of tests.
ASTM = ASTM International
cYy = cubicyards
No. = number

7.1.6 Engineered Fill Construction with Testable Earth Materials

Engineered fills are constructed to support structural improvements. Engineered fills should be
constructed using non-expansive soil as described in Section 7.1.6.1. If possible, the use of
expansive soil for constructing engineered fills should be avoided. if the use of expansive soil cannot
be avoided, then engineered fills should be constructed as described in Section 7.1.6.2 or as
modified by the project engineer. If soil is to be imported to the site for constructing engineered fills,
then NV5 should be allowed to evaluate the suitability of the borrowed soil source by taking
representative soil samples for laboratory testing. Testable earth materials are generally considered
to be soils with gravel and larger particle sizes retained on the No. 4 mesh sieve that make up less
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than 30 percent by dry weight of the total mass. The relative percent compaction of testable earth
materials can readily be determined by the following ASTM test procedures: laboratory compaction
curve (D1557), field moisture and density (D6938). Construction of engineered fills with non-
expansive and expansive testable earth materials is described below.

7.16.1 Engineered Fill Construction with Non-Expansive Soil
Construction of engineered fills with non-expansive soil should be performed as described below.

1. Non-expansive soil used to construct engineered fills should consist predominantly of materials
less than ¥2-inch in greatest dimension and should not contain rocks greater than 3 inches in
greatest dimension (oversized material). Non-expansive soil should have a plasticity index (PI) of
less than or equal to 15, as determined by ASTM D4318 Atterberg Indices testing. Oversized
materials should be spread apart to prevent clustering so that void spaces are not created. The
project engineer or his/her field representative should approve the use of oversized materials for
constructing engineered fills.

2. Non-expansive soil used to construct engineered fills should be uniformly moisture conditioned.
If the soil is classified by the USCS as coarse grained (i.e., GP, GW, GC, GM, SP, SW, SC or SM),
then it should be moisture conditioned to within + 3 percentage points of the ASTM D1557
optimum moisture content. If the soil is classified by the USCS as fine grained (i.e., CL, ML), then
it should be moisture conditioned to between 2 and 4 percentage points greater than the ASTM
D1557 optimum moisture content.

3. Engineered fills should be constructed by placing uniformly moisture conditioned soil in
maximum 8-inch-thick loose lifts (layers) prior to compacting.

4. The soil should then be compacted to achieve a minimum relative compaction of 90 percent of
the ASTM D1557 maximum dry density.

5. The earthwork contractor should compact each loose soil lift with a tamping foot compactor such
as a Caterpillar (CAT) 815 Compactor or equivalent as approved by NV5’s project engineer or
his/her field representative. A smooth steel drum roller compactor should not be used to
compact loose soil lifts for construction of engineered fills.

6. The field and laboratory CQA tests should be performed consistent with the testing frequencies
presented in Table 7.1.6.1-1 or as modified by the project engineer to better suit the site
conditions.
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Table 7.1.6.1-1, Minimum Testing Frequencies for Non-Expansive Soil
Test Description Minimum Test Frequency®

Modified Proctor Compaction
D1557 Curve 1 per 1,500 CY or Material Change (2
D6983 Nuclear Moisture and Density - 1 per 250 CY
Notes:
(1) These are minimum testing frequencies that may be increased or decreased at the project engineer's discretion
based on the site conditions encountered during grading.
(2) Whichever criteria provide the greatest number of tests.
ASTM = ASTM International
CYy = cubic yards
No. = number

7. The moisture content, density and relative percent compaction of all engineered fills should be
tested by the project engineer’s field representative during construction to evaluate whether the
compacted soil meets or exceeds the minimum compaction and moisture content requirements.
The earthwork contractor shall assist the project engineer’s field representative by excavating
test pads with the on-site earth-moving equipment.

8. The prepared finished grade or finished subgrade soil surface should be proof-rolled as
mentioned above in Section 7.1.5, Paragraph 3.

7.1.6.2 Engineered Fill Construction with Expansive Soil

NV5 did not encounter highly expansive soil within the shallow soil or zone that would be influenced
by the foundation loads at the site during the subsurface investigation. If expansive soils are
encountered during grading of the site, and if the property owner desires to use expansive soil to
construct engineered fills, then NV5 should be notified to prepare recommendation options for
constructing fills with potentially expansive soil.

7.1.7 Cut and Fill Slope Grading

NV5 does not anticipate that grading of cut and fill slopes will have vertical heights greater than 3
feet at the site. In general, both cut and fill slopes should be graded at a maximum slope gradient of
2H:1V (horizontal to vertical slope ratio). Surface water should not be allowed to flow over the cut
and fill slopes graded at the site. If steeper cut and/or fill slopes are designed, then NV5 should be
allowed to review the proposed cuts and provide additional recommendations as appropriate.

7.1.8 Erosion Controls
Erosion controls should be installed as described below.

1. Erosion controls should be installed on all cut and fill slopes to minimize erosion caused by
surface water runoff.

2. Install on all slopes either an appropriate hydroseed mixture compatible with the soil and climate
conditions of the site, as determined by the local United States Soil Conservation District or apply
an appropriate manufactured erosion control mat.
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3. Install surface water drainage ditches at the top of cut and fill slopes (as necessary) to collect
and convey both sheet flow and concentrated flow away from the slope face.

4. The intercepted surface water should be discharged into a natural drainage course or into other
collection and disposal structures.

7.1.9 Underground Utility Trenches

Underground utility trenches should be excavated and backfilled as described below for each trench
zone shown in the figure below.

1. Trench Excavation Equipment: NV5 anticipates that the contractor will be able to excavate all
underground utility trenches with a Case 580 Backhoe or equivalent, however, deeper utility
trenches (10-feet or greater) may require larger equipment.

2. Trench Shoring: All utility trenches that are excavated deeper than 5 feet bgs are required by
California OSHA to be shored with bracing equipment or sloped back to an appropriate slope
gradient prior to being entered by any individuals.

3. Trench Dewatering: NV5 does not anticipate that the proposed underground utility trenches will
encounter shallow groundwater. However, if the utility trenches are excavated during the winter
rainy season, then shallow or perched groundwater may be encountered. The earthwork
contractor may need to employ dewatering methods as discussed in Section 7.1.10 in order to
excavate, place and compact the trench backfill materials.

4. Pipe Zone Backfill Type and Compaction Requirements: The backfill material type and
compaction requirements for the pipe zone, which includes the bedding zone, the shading zone
and the cover zone, are described in Detail 7.1.9-1 below.
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Detail 7.1.9-1 TYPICAL TRENCH BACKFILL ZONES
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Pipe Zone Backfill Material Type: Trench backfill used within the pipe zone, which includes
the bedding zone, the shading zone and the cover zone, should consist of %4-inch-minus,
washed, crushed rock, imported sand, or Class 2 AB. The crushed rock particle size gradation
should meet the following requirements (percentages are expressed as dry weights using
ASTM D422 test method): 100 percent passing the %4-inch sieve, 80 to 100 percent passing
the %-inch sieve, 60 to 100 percent passing the 3/8-inch sieve, O to 30 percent passing the
No. 4 sieve, 0 to 10 percent passing the No. 8 sieve, and 0 to 3 percent passing the No. 200
sieve. If groundwater is encountered within the trench during construction, or if groundwater
is expected to rise during the rainy season to an elevation that will infiltrate the pipe zone
within the trench, then the pipe zone material should be wrapped with a minimum 6 ounce
per square yard, non-woven geotextile filter fabric such as TenCate® Mirafi N140 or an
approved equivalent. The geotextile seam should be located along the trench centerline and
have a minimum 1-foot overlap. If the utility pipes are coated with a corrosion protection
material, then the pipes should be wrapped with a minimum 6 ounce per square yard, non-
woven, geotextile cushion fabric such as TenCate® Mirafi N140 or an approved equivalent.
The geotextile cushion fabric should have a minimum 6-inch seam overlap. The geotextile
cushion fabric will protect the pipe from being scratched by the crushed rock backfill
material.
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¢ Pipe Bedding Zone Compaction: Crushed rock placed in the pipe bedding zone (beneath the
utilities) should be consolidated using mechanical equipment to a firm unyielding condition.
Imported sand or Class Il AB placed in the pipe bedding zone (beneath the utilities) should be
a minimum of 3 inches thick, moisture conditioned to within + 3 percentage points of the
ASTM D1557 optimum moisture content and compacted to achieve a minimum relative
compaction of 95 percent of the ASTM D1557 maximum dry density. Crushed rock should be
mechanically consolidated under the observation of NV5.

¢ Pipe Shading Zone Compaction: Crushed rock placed within the pipe shading zone should
be consolidated using mechanical equipment to a firm unyielding condition, shovel slicing
material to support the pipe bells or haunches. Imported sand or Class Il AB placed within
the pipe shading zone (above the bedding zone and to a height of one pipe radius above the
pipe spring line) should be moisture conditioned to within + 3 percentage points of the ASTM
D1557 optimum moisture content and compacted to achieve a minimum relative
compaction of 90 percent of the ASTM D1557 maximum dry density. Crushed rock should be
mechanically consolidated under the observation of NV5. The pipe shading zone backfill
material should be shovel-sliced to remove voids, support the pipe bells or haunches and to
promote compaction.

¢ Pipe Cover Zone Compaction: Crushed rock placed within the pipe cover zone should be
consolidated using mechanical equipment to a firm unyielding condition. Native soils,
imported sand, and Class Il AB placed within the pipe cover zone (above the pipe shading
zone to 1 foot over the pipe top surface) should be moisture conditioned to within £
3 percentage points of the ASTM D1557 optimum moisture content and compacted to
achieve a minimum relative compaction of 90 percent of the ASTM D1557 maximum dry
density. Crushed rock should be mechanically consolidated under the observation of NV5.

5. Trench Zone Backfill and Compaction Requirements: The trench zone backfill materials consist
of both lower and upper zones, as discussed below.

¢ Trench Zone Backfill Material Type: Soil used as trench backfill within the lower and upper
intermediate zones, as shown on the preceding figure, 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.

o Lower Trench Zone Compaction: Crushed rock placed within the lower trench zone should
be consolidated using mechanical equipment to a firm unyielding condition. Soils, including
imported sand and Class 2 AB, used to construct the lower trench zone backfills should be
uniformly moisture conditioned to within O and 4 percentage points of the ASTM D1557
optimum moisture content, placed in maximum 12-inch-thick loose lifts prior to compacting
and compacted to achieve a minimum relative compaction of 90 percent of the ASTM D1557
maximum dry density.

¢ Upper Trench Zone Compaction (Road and Parking Lot Areas): Crushed rock placed within
the upper trench zone should be consolidated using mechanical equipment to a firm
unyielding condition. Soils, including imported sand and Class 2 AB, used to construct the
upper trench zone backfilis should be uniformly moisture conditioned to within O and 4
percentage points greater than the ASTM D1557 optimum moisture content, placed in
maximum 8-inch-thick loose lifts (layers) prior to compacting and compacted to achieve a
minimum relative compaction of 95 percent of the ASTM D1557 maximum dry density.
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e Upper Trench Zone Compaction (Non-Road and Non-Parking Lot Areas): Crushed rock
placed within the upper trench zone should be consolidated using mechanical equipment to
a firm unyielding condition. Soils, including imported sand and Class 2 AB, used to construct
the upper trench zone backfills should be uniformly moisture conditioned to within O and 2
percentage points greater than the ASTM D1557 optimum moisture content, placed in
maximum 6-inch-thick loose lifts (layers) prior to compacting and compacted to achieve a
minimum relative compaction of 90 percent of the ASTM D1557 maximum dry density.

6. CQA Testing and Observation Engineering Services: The moisture content, dry density and
relative percent compaction of all engineered utility trench backfills should be tested by the
project geotechnical engineer’s field representative during construction to evaluate whether the
compacted trench backfill materials meet or exceed the minimum compaction and moisture
content requirements presented in this report. The earthwork contractor shall assist the project
geotechnical engineer’s field representative by excavating test pads with the on-site earth
moving equipment.

o Compaction Testing Frequencies: The field and laboratory CQA tests should be performed
consistent with the testing frequencies presented in Table 7.1.9-1 or as modified by the
project engineer to better suit the site conditions.

Table 7.1.9-1, Minimum Testing Frequencies for Utility Trench Backfill

ASTM No. Test Description Minimum Test Frequency@®
Modified Proctor 1 per 500 CY
D1557 Compaction Curve Or Material Change

1 per 100 LF per 24-Inch-Thick Compacted Backfill Layer (2
“Nuclear Moisture and | The maximum loose lift thickness shall not exceed 12-inches

D6983 Density © . . .priorto compacting.
Notes:
(1) These are minimum testing frequencies that may be increased or decreased at the project engineer’'s
discretion based on the site conditions encountered during grading.
(2) Whichever criteria provide the greatest number of tests.
ASTM = ASTM International
CcY = cubic yards
No. = number

o Final Proof Rolling: The prepared finished grade AB rock surface and/or finished subgrade
soil surface of utility trench backfills should be proof-rolled as mentioned above in Section
7.1.5, Paragraph 3.

7.1.10 Construction Dewatering

NV5 does not anticipate the need to perform dewatering of the site during earthwork grading
however, the earthwork contractor should be prepared to dewater the utility trench excavations and
any other excavations if perched water or the groundwater table is encountered during winter or
spring grading. The following recommendations are preliminary and are not based on performing a
groundwater flow analysis. A detailed dewatering analysis was not a part of the proposed work
scope. It should be understood that it is the earthwork contractor’s sole responsibility to select and
employ a satisfactory dewatering method for each excavation.
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1. NV5 anticipates that dewatering of utility trenches can be performed by constructing sumps to
depths below the trench bottom and removing the water with sump pumps.

2. Additional sump excavations and pumps should be added as necessary to keep the excavation
bottom free of standing water and relatively dry when placing and compacting the trench backfill
materials.

3. If groundwater enters the trench faster than it can be removed by the dewatering system,
thereby allowing the underlying compacted soil to become unstable while compacting successive
soil lifts, then it may be necessary to remove the unstable soil and replace it with free-draining,
granular drain rock. Native backfill soil can again be used after placing the granular rock to an
elevation that is higher than the groundwater table.

4. If granular rock is used, it should be wrapped in a non-woven geotextile fabric, such as TenCate®
Mirafi® N140 or an approved equivalent. The geotextile filter fabric should have minimum 1-foot
overlapped seams. The granular rock should meet or exceed the following gradation
specifications (all percentages are expressed as dry weights using ASTM D422 test method):
100 percent passing the 3/4-inch sieve, 80 to 100 percent passing the 1/2-inch sieve, 60 to
100 percent passing the 3/8-inch sieve, 0 to 30 percent passing the No. 4 sieve, 0 to 10 percent
passing the No. 8 sieve, and O to 3 percent passing the No. 200 sieve.

5. NV5 recommends that the utility trench excavations be performed as late in the summer months
as possible to allow the groundwater table to reach its lowest seasonal elevation.

7.14.141 Soil Corrosion Potential

The selected materials used for constructing underground utilities should be evaluated by a
corrosion engineer for compatibility with the on-site soil and groundwater conditions. NV5 did not
perform any testing to determine the corrosion potential of the shallow soils that are anticipated to
be in contact with the underground pipes and concrete structures associated with the
improvements. NV5's experience with soil encountered in the Clearlake area is that their corrosion
potential is moderately corrosive. Buried iron, steel, cast iron, ductile iron, galvanized steel, and
dielectric coated steel or iron should be properly protected against corrosion depending on the
critical nature of the structure.

7.14.12 Subsurface Groundwater Drainage

NV5 does anticipate encountering perched groundwater or a shallow local groundwater table during
the wet weather construction season. If groundwater is encountered during grading, then NV5
should be allowed to observe the conditions and provide site-specific dewatering recommendations.
7.1.13 Surface Water Drainage

NV5 recommends the following surface water drainage mitigation measures:

1. Grade all slopes to drain away from building areas with a minimum 4 percent slope for a
distance of not less than 10 feet from the building foundations.

2. Grade all landscape areas near and adjacent to buildings to prevent ponding of water.
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3. Direct all building downspouts to solid pipe collectors which discharge to natural drainage
courses, storm sewers, catchment basins, infiltration subdrains or other drainage facilities.

7.1.14 Grading Plan Review and Construction Monitoring

CQA includes review of plans and specifications and performing construction monitoring, as
described below.

1. NV5 should be allowed to review the final earthwork grading improvement plans prior to
commencement of construction to determine whether the recommendations were implemented
and, if necessary, to provide additional and/or modified recommendations.

2. NV5 should be allowed to perform CQA monitoring of all earthwork grading performed by the
contractor to determine whether the recommendations have been implemented and, if
necessary, to provide additional and/or modified recommendations.

3. NVb's experience, and that of the engineering profession, clearly indicates that during the
construction phase of a project the risks of costly design, construction and maintenance
problems can be significantly reduced by retaining a design geotechnical engineering firm to
review the project plans and specifications and to provide geotechnical engineering observation
and CQA testing services. Upon your request we will prepare a CQA geotechnical engineering
services proposal that will present a work scope, a tentative schedule and a fee estimate for your
consideration and authorization. If NV5 is not retained to provide geotechnical engineering CQA
services during the construction phase of the project, then NV5 will not be responsible for
geotechnical engineering CQA services provided by others nor any aspect of the project that fails
to meet your or a third party's expectations in the future.

NV5's structural improvement design criteria recommendations include seismic design parameters,
shallow foundations, retaining walls entirely above the groundwater table, retaining wall backfill,
concrete slab-on-grade interior floors, sidewalk and patio construction, rigid concrete pavement for
heavy truck traffic areas and fire lanes, and flexible pavement. These recommendations are
presented hereafter.

7.2.1 Seismic Design Parameters

NV5 developed the code-based seismic design parameters in accordance with Section 1613 of the
2019 CBC and the Structural Engineers Association of California (SEAOC), Seismic Design Maps web
application. The internet based application (www.seismicmaps.org) is used for determining seismic
design values from the 2016 ASCE-7 Standard (erratum released February 2019) and the 2018
International Building Code (IBC). The spectral acceleration, site class, site coefficients and adjusted
maximum considered earthquake spectral response acceleration, and design spectral acceleration
parameters are presented in Table 7.2.1-1. The Seismic Design Parameter detailed report from the
SEAQC analysis is provided in Appendix E.
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7211 Long-Period Seismic Site Coefficient (Fv)

Using Table 1613.2.3(2) of the 2019 CBC, NV5 calculated the long-period site coefficient (Fv) using
S1=0.541 and linear interpolation of the values presented in the table. Linear interpolating the
values resulted in the following equations for calculating Fv:

o Fy,=(-2x81)+2.6 (S1is less than 0.3)
e Fy=(1xS1)+2.3 (S1 is greater than 0.3)
Fe=(-1xS1) +23=(-1x0.541) + 2.3=1.759
7.21.2 Seismic Design Category
Based on the short period response acceleration ground motion parameters (Sos = 1.2), the 1-S
period response acceleration ground motion parameters (Sp1 = .634), and the Risk Category of |
through lll, the Seismic Design Category is D.
7.214.3 Geometric Mean Peak Ground Acceleration
NV5 used the SEAOC Seismic Design Maps web application to determine the seismic design
parameters for the site, including the geometric mean peak ground acceleration (PGAw). The PGAw is
calculated by using the Site Coefficient (Fraa) multiplied by the PGA mapped values found on Figure
22-9 from ASCE 7-16. The PGAw was calculated using the following equation:
PGAm = FreaPGA = 1.2 x 0.523 = 0.628 g

The Seismic Design Maps report from the SEAOC analysis is provided in Appendix E.
7.21.4 Site-Specific Ground Motion Hazard Analysis
Based on the preliminary information provided to NV5 on the proposed building sizes and types, NV5
understands a ground motion hazard analysis is not required for the site provided the seismic

response coefficient (Cs) is determined in accordance with Exception 2 found in Section 11.4.8 of
ASCE 7-16.
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Table 7.2.1-1 2019 CBC Seismic Design Parameters

Description Value Reference
Latitude North (degrees) 39.9638 Google Earth
Longitude West (degrees) -121.6349 Google Earth

2019 CBC, Table 1613.2.3(1),

Site Coefficient, Fa 1.2 SEAOC Seismic Design Maps
o - } 2019 CBC, Table ,1.'6'.‘_1.'3.2.3(2),
Site Coefficient, Fv 1.759 SEAOC Selsmic Design Maps
. o . ASCE 7-16 Chapter 20,
Site Class D = Stiff Soil Table 20.3-1
Short (0.2 sec) Spectral 1.5 ASCE 7-16, Section 11.4.2,
Response, Ss (g) . SEAOC Seismic Design Maps
Long (1.0 sec) Spectral 0.541 ASCE 7-16, Section 11.4.2,
Response, S1 (g) SEAOC Seismic Design Maps

Short (0.2 sec) MCE Spectral = ASCE 7-16, Section 11.4.4,
Response, Sws (g) ) SEAOC Seismic Design ' Maps

Long (1.0 sec) MCE Spectral 0.952 ASCE 7-16, Section 11.4.4,
Response, Sw1 (g) ) SEAOC Seismic Desigh Maps

Short (0.2 sec ) Design Spectral 1o ASCE 7-16, Section 11.4.5,
Response, Sos (g) =l SEAOC Seismic Design Maps

Long (1.0 sec) Design Spectral 0.634 ASCE 7-16, Section 11.4.5,
Response, Sp1 (g) ) SEAOC Seismic Design Maps

Seismic Design Category (Risk ~ ASCE 7-16, Section 11.6,
Category |, ll or lI). SEAQC Seismic Design Maps

ASCE 7-16, Section 11.8.3,

Geometric Mean Peak Ground

Acceleration (PGAwm) (g) iz SEAQC Seismic Design Maps
CBC = California Building Code

MCE = Maximum Considered Earthquake

g = gravitational acceleration (9.81 meters per second? = 32.2 feet per second?)

sec = second
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7.2.2 Shallow Foundations

Shallow continuous and isolated spread foundations that will support load bearing walls shall be
designed as follows:

1. The base of all shallow foundations should bear on firm, competent non-expansive native soil, or
non-expansive engineered fill compacted consistent with the earthwork recommendations of
Section 7.1.

2. Continuous strip foundations should be constructed with the following dimensions:
a. Minimum Width = 12 Inches

b. Minimum Embedment Depth below the lowest adjacent exterior surface grade as shown in
Table 7.2.2-1.

3. The bearing capacities to be used for structural design of shallow foundations embedded in
either non-expansive native soil or non-expansive engineered fill are presented in Table 7.2.2-1.

e The calculated factor of safety for allowable bearing pressures including live plus dead loads
is 3.0 for all foundation embedment depths.

e The allowable bearing pressure capacities were increased by a factor of 1.33 to include wind
or seismic short-term loads.

e The project structural engineer of record should review the FS and confirm that it is not less
than the over-strength factor for this structure.

Table 7.2.2-1, Foundation Bearing Pressures for Shallow Foundations
Minimum Maximum Ultimate Maximum Maximum Allowable
Foundation Bearing Pressures Allowable Bearing Allowable Beating Safety Factor
Embedment For Pressures For Pressures For (Ultimate/Total)
Depth Live + Dead Live + Dead Loads | Live + Dead + Wind
Loads or Seismic Loads

(psf)

(psf)

{psf)

(dim.)

12 6,000 2,000 2,660 |
18 7,500 2,500 3,325 3.0
24 9,000 3,000 3,990 3.0

psf = pounds per square foot

in = inches

dim = dimensionless

4. Foundation lateral resistance may be computed from passive pressure along the side of the
foundation and sliding friction/cohesion resistance along the foundation base; however, the
larger of the two resistance forces should be reduced by 50 percent when combining these two
forces. The passive pressure can be assumed to be equal to an equivalent fluid pressure (EFP)
per foot of depth. The passive pressure force and sliding friction coefficient for computing lateral
resistance are as follows:

a. Passive pressure = 225 (H), pounds per square foot (psf), where H = foundation embedment
depth (feet) below lowest adjacent soil surface.

b. Foundation bottom sliding friction coefficient = 0.30 (dimensionless).
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5. Minimum steel reinforcement for continuous strip foundations should consist of four No. 4 bars
with two bar placed near the top and two bar placed near the bottom of each foundation or as
designated by a California licensed structural engineer.

6. The concrete should have a minimum 3,000 pounds per square inch (psi) compressive break
strength after 28 days of curing, have a water-to-cement ratio from 0.40 to 0.50, and should be
placed with minimum and maximum slumps of 4 and 6 inches, respectively. Since water is often
added to uncured concrete to increase workability, it is important that strict quality control
measures be employed during placement of the foundation concrete to ensure that the water-to-
cement ratio is not altered prior to or during placement.

7. Concrete coverage over steel reinforcements should be a minimum of 3 inches as recommended
by the American Concrete Institute (ACI).

8. Prior to placing concrete in any foundation excavations, the contractor shall remove all loose soil,
rock, wood debris or other deleterious materials from the foundation excavations.

9. Foundation excavations should be saturated prior to placing concrete to aid the concrete curing
process; however, concrete should not be placed in standing water.

10. Total settlement of individual foundations will vary depending on the plan dimensions of the
foundation and actual structural loading. Based on the anticipated foundation dimensions and
loads, we estimate that the total post-construction settlement of foundations designed and
constructed in accordance with the recommendations will be on the order of 1/2 inch.
Differential settlement between similarly loaded, adjacent foundations is expected to be about
1/4 inch, provided the foundations are founded into similar materials (e.g., all on competent and
firm engineered fill, native soil, or rock).

11. Prior to placing concrete in any foundation excavation, the project geotechnical engineer or
his/her field representative should observe the excavations to document that the following
requirements are achieved: minimum foundation dimensions, minimum reinforcement steel
placement and dimensions, removal of all loose soil, rock, wood debris or other deleterious
materials, and that firm and competent native or engineered fill soil is exposed along the entire
foundation excavation bottom. Strict adherence to these requirements is paramount to the
satisfactory behavior of a building foundation. Minor deviations from these requirements can
cause the foundations to undergo minor to severe amounts of settlement which can result in
cracks developing in the foundation and adjacent structural members, such as concrete
slab-on-grade floors.

7.2.3 Retaining Walis Entirely Above the Groundwater Table

A California licensed professional engineer should design all retaining walls situated above the
groundwater table with drained backfill using the following geotechnical engineering design criteria:

1. The retaining wall recommendations for static loading conditions are based on Rankine earth
pressure theory published by W.J.M. Rankine (1857). The retaining wall recommendations for
seismic loading conditions are based on the published work by Geraili and Sitar, Seismic Earth
Pressures on Retaining Structures in Cohesionless Soils, (2013).

2. Retaining walls should be founded on firm native soils or engineered fill consistent with the
requirements of Section 7.1.
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3. The retaining wall should be designed using the geotechnical engineering design parameters
presented in Table 7.2.3-1.

4. The retaining wall backfill soil should be free draining material that meets or exceeds the
material requirements of and is placed and compacted consistent with the requirements of
Section 7.2.4.

5. The static lateral earth pressures exerted on the retaining walls may be assumed to be equal to
an equivalent fluid pressure per foot of depth below the top of the wall. The lateral pressures
presented in the table below are ultimate values and, therefore, do not include a safety factor,
and assumes a free draining backfill (no hydrostatic forces acting on the wall) and no surcharge
loads applied within a distance of 0.50H, where H equals the total vertical wall height.

6. The retaining wall backfill slope shall have a horizontal slope gradient for a minimum horizontal
distance of 0.50H, where H equals the total vertical wall height. If a steeper backfill slope ratio is
desired, then NV5 should be notified and contracted to perform additional retaining wall designs.

7. The retaining wall foundation excavations should be saturated prior to placing concrete to aid the
concrete curing process. However, concrete should not be placed in standing water.
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Table 7.2.3-1, Design Parameters for Retaining Walls

Design Parameters for Retaining Walls

Static Loads On
Retaining Wall With
Horizontal

Seismic Load On
Retaining Wall With
Horizontal

Loading
Conditions

Backfill Slope

Backfill Slope

Wall Active Condition Pressures (psf)/ft (1) 50 (H) & 9 (H?)
Wall Passive Condition Pressures (psf)/ft (2 225 (H) 9 (H?)
Wall At-Rest Condition Pressure (psf)/ft @ 70 (H) 21 (H?)
Pactive Force Located Above Foundation 0.33 (H) Not Applicable
Base
Ppassive Force Located Above Foundation 0.33 (H) Not Applicable
Base
Patrest Force Located Above Foundation 0.33 (H) Not Applicable
Base
Peartnquake FOrce Located Above Foundation Not Applicable 0.33(H)
Base
Maximum Allowable Foundation Bearing ) 2,000 2,000
Capacity (psf), (Live + Dead Loads)
Maximum Allowable Foundation Bearing 2,660 2,660
Capacity (psf)
(Live + Dead + Wind or Seismic Loads)
Minimum Foundation Embedment Depth 12 12
(in)
Foundation Bottom Friction Coefficient 0.30 0.30
(dim.) ¥
Notes:
(1) The active pressure condition applies to a retaining wall with an unrestrained top (deflection allowed).
(2) The passive pressure condition applies to a retaining wall with soil resistance at the base. If passive pressures
are used, then NV5 recommends that the top 1.0 feet of soil weight be ignored.
(3) The At-Rest pressure condition applies to a retaining wall with the top restrained (no deflection allowed).
(4) If the design horizontal resistance force acting on the wall foundation is computed by combining both the sliding
friction force and passive soil pressure force, then the larger of the two forces should be reduced by 50 percent.
(5) H = The distance to a point in the backfill soil where the pressure is desired. The H distance is measured from
the top of the wall for active and at-rest conditions and from one foot below the soil height at the toe of the wall
for the passive condition (See Note 2 for passive condition).

7.2.4 Retaining Wall Backfill

Place and compact all retaining wall backfill and drainage layer materials as described below. NV5
did not review the final improvement plans for the site. If sub-structure retaining walls for below
grade rooms, basements, garages, etc., are designed for this project, then these structures should
also incorporate a water proofing sealant as described below. The water proofing sealant products
should be installed by a qualified waterproofing contractor according to the manufacturer's
directions. A typical retaining wall and backfill material zones figure is shown below.

125620-0071075.00.001
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TYPICAL CANTILEVER RETAINING WALL
AND BACKFILL MATERIALS

1. Waterproofing: Waterproofing man{%ﬁgrgﬁould be installed behind retaining walls prior to
backfilling if retaining walls will be constructed for below grade rooms, basements, garages,
elevator shafts, etc. The waterproofing materials should be installed by a qualified waterproofing
contractor according to the manufacturer’s directions.

2. Drainage Layer: A drainage layer should be placed between the wall and backfill material to
prevent buildup of hydrostatic pressures behind the wall. Additionally, care should be taken
during placement of the drainage layer materials so as not to crush, tear, or damage the
waterproofing materials. The drainage layer can be constructed from drain rock, geosynthetic
drain nets or a combination of both as described below.

a. Caltrans Class Il Permeable Material Method: Place a minimum 12-inch thick layer of
Caltrans Class |l Permeable Material directly against the wall or waterproofing system (as
described below) without a geotextile wrapping to separate the backfill soil from the wall. The
drainage material should extend from the wall bottom to within 12 inches of the wall top.

b. Geotextile Wrapped Drain Rock Method: Place a minimum 12-inch-thick layer of drain rock
wrapped in a geotextile filter fabric directly against the wall or waterproofing system (as
described below) to separate the backfill soil from the wall. The drain rock should extend
from the wall bottom to within 12 inches of the wall top. A minimum 6-ounce per square yard
(oz/sy) non-woven geotextile fabric, such as Mirafi 140N manufactured by Tencate
Geosynthetics or equivalent should be used.

c. Geosynthetic Composite Drainnet (Geonet) Method: Place a geosynthetic composite
drain-net (geonet) directly against the wall or waterproofing system (as described below) to
separate the backfill soil from the wall. The composite geonet should extend from the wall
bottom to within 12 inches of the wall top. A geosynthetic composite drainnet such as
Hydroduct 200 or Hydroduct 220 distributed by Grace Construction Products or equivalent
should be used.
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3. Drainage Layer Collection and Discharge Pipes: A minimum 4-inch diameter schedule 40,
polyvinylchloride (PVC) perforated drainpipe should be placed at the wall base inside the
geotextile wrapped drain rock or wrapped by the composite geonet. ¥-inch diameter
perforations should be drilled into the pipe. The perforations should be oriented in cross section
view at 90 degrees to one another and along the pipe length on 6-inch centers. The pipe should
be placed such that the perforations are oriented 45 degrees from the vertical. A minimum of
3 inches of drain rock should be placed below the perforated PVC pipe. The pipe should direct
water away from the wall by gravity with a minimum 1 percent slope. The pipe should collect
groundwater collected by the drainage layer discharged to the surface at the end of the wall or
through weep-hole penetrations through the wall.

4. Backfill Placement and Compaction Equipment: Heavy conventional motorized compaction
equipment should not be used directly adjacent to a retaining wall unless the wall is designed
with sufficient steel reinforcements and/or bracing to resist the additional lateral pressures.
Compaction of backfill materials within 5 feet of the retaining wall should be accomplished by
lightweight, hand-operated, walk-behind, vibratory equipment. Additionally, care should be taken
during placement of the general backfill materials so as not to crush, tear or damage the
waterproofing and/or drainage layer materials.

5. Backfill Materials and Compaction: The backfill material should be free draining and classified
by the USCS as a coarse-grained material (i.e., GP, GW, GC, GM, SP, SW, SC, and SM). Materials
classified by the USCS as a fine-grained material (i.e., CL, CH, ML, or MH) shouid not be used as
retaining wall backfill. The retaining wall backfill material placed between the drainage layer and
temporary cut-slope should be moisture conditioned to between £ 3 percentage points of the
ASTM D1557 optimum moisture content and then compacted to a minimum of 90 percent and a
maximum of 95 percent of the ASTM D1557 maximum dry density.

7.2.5 Concrete Slab-On-Grade Interior Floors, Sidewalk and Patio Construction

In general, NV5 recommends that subgrade elevations on which the concrete slab-on-grade floors
are constructed be a minimum of 6 inches above the elevation of the surrounding parking lots,
driveways, and landscaped areas. Elevating the building will reduce the potential for subsurface
water to enter beneath the concrete slab-on-grade floors and exterior surfaces and underground
utility trenches.

The concrete slab-on-grade building floors, patios, and sidewalk areas should be evaluated by a
California-licensed professional engineer for expected live and dead loads to determine if the
minimum slab thickness and steel reinforcement recommendations presented in this report should
be increased or redesigned.

NV5 recommends using the guideline procedures, methods and material properties that are
presented in the following ASTM and ACI documents for construction of concrete slab-on-grade
floors:

e ACl 302.1R-15, Guide for Concrete Floor and Slab Construction, reported by ACl Committee 302.

e ASTM E1643-18a, Standard Practice for Installation of Water Vapor Retarders Used in Contact
with Earth or Granular Fill Under Concrete Slabs.
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e ASTM E1745-17, Standard Specifications for Plastic Water Vapor Retarders Used in Contact with
Soil or Granular Fill under Concrete Slabs.

e ASTM F710-19, Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring.

The interior building concrete slab-on-grade floor and exterior slab-on-grade concrete components
are described below from top to bottom. If static or intermittent live floor loads greater than 250 psf
are anticipated, then a California-licensed professional engineer should design the necessary
concrete slab-on-grade floor thickness and steel reinforcements.

7.25.1 Interior Office Floors

1. Minimum 4-Inch-Thick Concrete Slab: The concrete slab should be installed with a minimum
3,000 psi compressive strength after 28 days of curing. NV5 recommends that the concrete
design use a water-to-cement ratio between 0.40 and 0.45 and should be placed with minimum
and maximum slumps of 3 and 5 inches, respectively. The concrete mix design is the
responsibility of the concrete supplier.

2. Steel Reinforcement: Reinforcement should be used to improve the load-carrying capacity, to
reduce cracking caused by shrinkage during curing and from both differential and repeated
loadings. It should be understood that it is nearly impossible to prevent all cracks from
development in concrete slabs; in other words, it should be expected that some cracking will
occur in all concrete slabs no matter how well they are reinforced. Concrete slabs that will be
subjected to heavy loads should be designed with steel reinforcements by a California-licensed
professional engineer.

Rebar: As a minimum, use No. 3 rebar (ASTM A615/A 615M-18e1 Grade 60), tied and placed
with 18-inch centers in both directions (perpendicular) and supported on concrete “dobies” to
position the rebar in the center of the slab during concrete pouring. NV5 does not recommend
that the steel reinforcements of the concrete siab-on-grade floor be tied into the perimeter or
interior continuous strip foundations or interior isolated column foundations. In other words, we
recommend that the concrete slab-on-grade floors be constructed as independent structural
members so that they can move (float) independently from the foundation structures.

3. Underslab Vapor-Moisture Retarder Membrane: The underslab retarder membrane should be
placed in areas with moisture sensitive floor coverings as a floor component that will minimize
transmission of both liquid water and water vapor transmission through the concrete
slab-on-grade floor. NV5 recommends using at a minimum a Class A (ASTM E1745-17),
minimum 10-mil-thick, plastic, vapor-moisture, retarder membrane material such as Stego
Wrap® underslab vapor retarder membranes or equivalents. Additionally, the following materials
are recommended: Stego® Tape and Stego® Mastic or equivalents to seal membrane joints and
any utility penetrations.

Regardless of the type of moisture-vapor retarder membrane used moisture can wick up through
a concrete slab-on-grade floor. Excessive moisture transmission through a concrete slab floor
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 both fungi and mold growth. Slabs can be tested for water transmissivity in areas that are
moisture sensitive. Commercial sealants, polymer additives to the concrete at the batch plant,
entrained air, flyash, and a reduced water-to-content ratio can be incorporated into the concrete
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slab-on-grade floor mix design to reduce its permeability and water-vapor transmissivity
properties. A waterproofing consultant should be contacted to provide detailed
recommendations if moisture sensitive flooring materials will be installed on the concrete
slab-on-grade floors.

4, Minimum 4-Inch-Thick Crushed Rock or Class |l Aggregate Base Rock Layer: Interior floors should
be underlain by clean crushed rock. Crushed rock should be mechanically consolidated under
the observation of NV5. The crushed rock should be washed to produce a particle size
distribution of 100 percent (by dry weight) passing the % inch sieve and 5 percent passing the
No. 4 sieve and 0 to 3 percent passing the No. 200 sieve. An alternative rock material for slab-
on-grade concrete surfaces would include AB rock meeting the specification of Caltrans Class I
AB. AB rock layers should be placed and compacted 10 a minimum of 95 percent of the ASTM
D1557 dry density with a moisture content of + 3 percentage points of the ASTM D1557
optimum moisture content. Just prior to pouring the concrete slab, the rock layer should be
moistened to a saturated surface dry (SSD) condition. This measure will reduce the potential for
water to be withdrawn from the bottom of the concrete slab while it is curing and will help
minimize the development of shrinkage cracks.

If the current property owner elects to eliminate the crushed rock or AB rock layer beneath the
interior concrete slabs-on-grade for economic reasons, then there will be an inherent greater risk
assumed by the developer for the development of both shrinkage and bearing-related cracks in
the associated slabs.

5. Subgrade Soil Preparation: All concrete slab-on-grade subgrade soil should be prepared and
compacted consistent with the recommendations of Section 7.1. The top 12 inches of the
non-expansive soil should be compacted to a minimum of 90 percent of the ASTM D1557 dry
density with a moisture content within + 3 percentage points of the ASTM D1557 optimum
moisture content.

6. Crack Control: Crack control grooves should be instailed during placement or saw cuts should be
made in accordance with the ACI and Portland Cement Association (PCA) specifications.
Generally, NV5 recommends that expansion joints be provided between the slab and perimeter
footings, and that crack control grooves or saw cuts are installed on 10-foot-centers in both
directions (perpendicular).

7. Field Observations: All concrete slab-on-grade surfaces and installed steel reinforcements should
be observed and inspected by an NV5 construction monitor prior to pouring concrete.

8. Field Curing of Concrete: Prior to applying construction loads, all exposed concrete slab-on-grade
floors should be moisture cured for a minimum of 7 days following placement of the concrete. If
concrete is placed during the hot summer months when the ambient air temperatures may be as
low as 50 to 60 degrees Fahrenheit (°F) in the early morning and in excess of 90 °F in the
afternoon, then the contractor may need to implement special curing measures to reduce the
development of shrinkage cracks. The concrete contractor is responsible for determining the
appropriate curing process to be applied to the slab-on-grade floor.

7.2.5.2 Interior Floors with Vehicle Traffic

1. Minimum 6-Inch-Thick Concrete Slab: should be installed with a minimum 3,500 psi compressive
strength after 28 days of curing. NV5 recommends that the concrete design uses a water to
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cement ratio between 0.40 and 0.50 and should be placed with minimum and maximum slumps
of 4 and 6 inches, respectively. The concrete mix design is the responsibility of the concrete
supplier.

2. Concrete Slabs in Contact With Isolated Concrete Foundations: We do not recommend that
concrete slab-on-grade floors be placed in direct contact with the top surface of isolated column
concrete foundations. Our experience is that during curing period of the concrete slab-on-grade
floors a significant thermal gradient may develop between the portions of the slab placed directly
on the typically more massive isolated column concrete foundations and the portions of the slab
placed over the vapor-moisture retarder membrane and crushed rock of the slab support layers.
The development of adverse thermal gradients may cause the development of significant
orthogonal and/or circular shrinkage cracks around the isolated column foundations.

3. Steel Reinforcement: should be used to improve the load carrying capacity and to reduce
cracking caused by shrinkage during curing and from both differential and repeated loadings. It
should be understood that it is nearly impossible to prevent all cracks from development in
concrete slabs; in other words, it should be expected that some cracking will occur in all concrete
slabs no matter how well they are reinforced. Concrete slabs that will be subjected to heavy
loads should be designed with steel reinforcements by a California licensed professional
engineer.

Steel Rebar: As a minimum, use No. 4 ribbed steel rebar (ASTM A615/A615M-18e1 Grade 60
deformed for reinforcement in concrete), tied and placed with 12-inch centers in both directions
(perpendicular) and supported on concrete “dobies” to position the rebar in the center of the
slab during concrete pouring.

4. Underslab Vapor-Moisture Retarder Membrane: should be placed as a floor component that will
minimize transmission of both liquid water and water vapor transmission through the concrete
slab-on-grade floor. NV5 recommends using at a minimum a Class A (ASTM E1745-17),
minimum 10-mil-thick, plastic, vapor-moisture, retarder membrane material such as: Stego
Wrap® underslab vapor retarder membranes or equivalents. Additionally, the following materials
are recommended: Stego® Tape and Stego® Mastic or equivalents to seal membrane joints and
any utility penetrations.

Regardless of the type of moisture-vapor retarder membrane used, moisture can wick up through
a concrete slab-on-grade floor. Excessive moisture transmission through a concrete slab floor
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 both fungi and mold growth. Slabs can be tested for water transmissivity in areas that are
moisture sensitive. Commercial sealants, polymer additives to the concrete at the batch plant,
entrained air, flyash, and reduced water to content ratio can be incorporated into the concrete
slab-on-grade floor mix design to reduce its permeability and water-vapor transmissivity
properties. A waterproofing consultant should be contacted to provide detailed
recommendations if moisture sensitive flooring materials will be installed on the concrete
slab-on-grade floors.

5. Minimum 6-Inch-Thick Crushed Rock Layer or Class Il Aggregate Base Rock Layer: Interior floors
should be underlain by clean crushed rock. Crushed rock should be mechanically consolidated
under the observation of NV5. The crushed rock should be washed to produce a particle size
distribution of 100 percent (by dry weight) passing the 3% inch sieve and 5 percent passing the
No. 4 sieve and O to 3 percent passing the No. 200 sieve. An alternative rock material for slab-
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on-grade concrete surfaces would include AB rock meeting the specification of Caltrans Class II
AB. AB rock layers should be placed and compacted to a minimum of 95 percent of the ASTM
D1557 dry density with a moisture content of £ 3 percentage points of the ASTM D1557
optimum moisture content. Just prior to pouring the concrete slab, the rock layer should be
moistened to a SSD condition. This measure will reduce the potential for water to be withdrawn
from the bottom of the concrete slab while it is curing and will help minimize the development of
shrinkage cracks.

If the current property owner elects to eliminate the crushed rock or AB rock layer beneath the
interior concrete slabs-on-grade for economic reasons, then there will be an inherent greater risk
assumed by the developer for the development of both shrinkage and bearing-related cracks in
the associated slabs.

. Subgrade Soil Preparation: All concrete slab-on-grade subgrade soil should be prepared and

compacted consistent with the recommendations of Section 7.1. The top 12 inches of the
non-expansive soil should be compacted to a minimum of 95 percent of the ASTM D1557 dry
density with a moisture content within + 3 percentage points of the ASTM D1557 optimum
moisture content.

. Crack Control: Crack control grooves should be installed during placement or saw cuts should be

made in accordance with the ACl and PCA specifications. Generally, NV5 recommends that
expansion joints be provided between the slab and perimeter footings, and that crack control
grooves or saw cuts are installed on 10-foot-centers in both directions (perpendicular).

Field Observations: All concrete slab-on-grade surfaces and installed steel reinforcements should
be observed and inspected by an NV5 construction monitor prior to pouring concrete.

. Field Curing of Concrete: Prior to applying construction loads, all exposed concrete slab-on-grade

floors should be moisture cured for a minimum of 7 days following placement of the concrete. If
concrete is placed during the hot summer months when the ambient air temperatures may be as
low as 50 to 60 °F in the early morning and in excess of 90 °F in the afternoon, then the
contractor may need to implement special curing measures to reduce the development of
shrinkage cracks. The concrete contractor is responsible for determining the appropriate curing
process to be applied to the slab-on-grade floor.

7.2.5.3 Exterior Sidewalks and Patios

1. Minimum 4-Inch-Thick Concrete Slab: should be installed with a minimum 2,500 psi compressive

strength after 28 days of curing. NV5 recommends that the concrete design uses a water to
cement ratio between 0.40 and 0.45 and should be placed with minimum and maximum slumps
of 4 and 6 inches, respectively. The concrete mix design is the responsibility of the concrete
supplier.

Concrete Slabs in Contact With Isolated Concrete Foundations: NV5 does not recommend that
concrete slab-on-grade floors be placed in direct contact with the top surface of isolated column
concrete foundations. Our experience is that during curing period of the concrete slab-on-grade
floora significant thermal gradient may develop between the portions of the slab placed directly
on the typically more massive isolated column concrete foundations and the portions of the slab
placed over a vapor-moisture retarder membrane and crushed rock layers. The development of
adverse thermal gradients may cause the development of significant orthogonal and/or circular
shrinkage cracks around the isolated column foundations.
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3. Steel Reinforcement: should be used to improve the load carrying capacity and to reduce
cracking caused by shrinkage during curing and from both differential and repeated loadings. It
should be understood that it is nearly impossible to prevent all cracks from development in
concrete slabs; in other words, it should be expected that some cracking will occur in all concrete
slabs no matter how well they are reinforced or cured. Concrete slabs that will be subjected to
heavy loads should be designed with steel reinforcements by a California licensed professional
engineer.

If the current property owner (developer) elects to eliminate the steel reinforcements from the
exterior concrete slabs-on-grade for economic reasons, then there will be an inherent greater risk
assumed by the developer for the development of both shrinkage and bearing related cracks in
the associated slabs.

4. Minimum 4-Inch-Thick Crushed Rock Layer: Exterior concrete slabs-on-grade should be underlain
by clean crushed rock. Crushed rock should be mechanically consolidated under the observation
of NV5. The crushed rock should be washed to produce a particle size distribution of
100 percent (by dry weight) passing the 3 inch sieve and 5 percent passing the No. 4 sieve and
0 to 3 percent passing the No. 200 sieve. An alternative rock material for slab-on-grade concrete
surfaces would include AB rock meeting the specification of Caltrans Class Il AB. AB rock layers
should be placed and compacted to a minimum of 95 percent of the ASTM D1557 dry density
with a moisture content of + 3 percentage points of the ASTM D1557 optimum moisture content.
Just prior to pouring the concrete slab, the rock layer should be moistened to a SSD condition.
This measure will reduce the potential for water to be withdrawn from the bottom of the concrete
slab while it is curing and will help minimize the development of shrinkage cracks.

If the current property owner elects to eliminate the crushed rock or AB rock layer beneath the
interior concrete slabs-on-grade for economic reasons, then there will be an inherent greater risk
assumed by the developer for the development of both shrinkage and bearing-related cracks in
the associated slabs.

5. Subgrade Soil Preparation: All concrete slab-on-grade subgrade soil should be prepared and
compacted consistent with the recommendations of Section 7.1. The top 12 inches of the
non-expansive soil should be compacted to a minimum of 90 percent of the ASTM D1557 dry
density with a moisture content within + 3 percentage points of the ASTM D1557 optimum
moisture content.

6. Crack Control: Crack control grooves should be installed during placement or saw cuts should be
made in accordance with the ACI and PCA specifications. Generally, NV5 recommends that
expansion joints be provided between the slab and perimeter footings, and that crack control
grooves or saw cuts are installed on 10-foot-centers in both directions (perpendicular).

7. Field Observations: All concrete slab-on-grade surfaces and installed steel reinforcements should
be observed and inspected by an NV5 construction monitor prior to pouring concrete.

7.2.6 Rigid Concrete Pavement for Heavy Truck Traffic Areas and Fire Lanes

The rigid concrete pavement components are described below from top to bottom. If static or
intermittent live floor loads greater than 250 psf are anticipated, then a California-licensed
professional engineer should design the necessary concrete slab-on-grade floor thickness and steel
reinforcements.
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1. The recommended modulus of subgrade value of 150 kips/cubic foot should be used if the site
subgrade is prepared in accordance with the recommendations presented in Section 7.1 above.

2. Minimum 6-Inch-Thick Concrete Slab: The rigid concrete pavement should be installed with a
minimum 3,500 pounds psi compressive strength after 28 days of curing. NV5 recommends that
the concrete design uses a water-to-cement ratio between 0.40 and 0.45 and should be placed
with minimum and maximum slumps of 4 and 6 inches, respectively. The concrete mix design is
the responsibility of the concrete supplier.

3. Steel Reinforcements: The rigid concrete pavement sections should include steel reinforcement
to improve the load carrying capacity and to minimize cracking caused by shrinkage during
curing and from both differential and repeated loadings. It should be understood that it is nearly
impossible to prevent all cracks from development in concrete slabs; in other words, it should be
expected that some cracking will occur in all concrete slabs no matter how well they are
reinforced. Rigid concrete pavement that will be subjected to heavy loads should be designed
with steel reinforcements by a California-licensed professional engineer.

If the owner elects to eliminate the steel reinforcements from the exterior concrete
slabs-on-grade for economic reasons, then there will be an inherent greater risk assumed by the
developer for the development of both shrinkage and bearing related cracks in the associated
slabs.

4, Steel Rebar: Use No. 4 steel rebar (ASTM A615/A615M-18e1 Grade 60 reinforcement), tied and
placed with 18-inch centers in both directions (perpendicular) and supported on concrete
“dobies” to position the rebar in the center of the slab during concrete pouring.

5. Minimum 6-Inch Caltrans Class Il AB Layer: The rigid concrete pavement should be underlain by
Class Il AB placed and compacted to a minimum of 95 percent of the ASTM D1557 dry density
with a moisture content of £ 3 percentage points of the ASTM D1557 optimum moisture content.

6. Subgrade Soil Preparation: The subgrade soil below the rigid concrete pavement sections
designed for vehicle traffic should be prepared and compacted consistent with the
recommendations of Section 7.1. The top 12 inches of the non-expansive soil should be
compacted to a minimum of 95 percent of the ASTM D1557 dry density with a relatively uniform
moisture content of O to 4 percentage points greater than the ASTM D1557 optimum moisture
content.

7. Crack Control Grooves: The rigid concrete pavement should include crack control and expansion
joint grooves installed during placement or saw cuts should be made in accordance with the ACI
and PCA specifications. Generally, NV5 recommends that expansion joints be provided between
the slab and perimeter footings, and that crack control grooves or saw cuts are installed on no
greater than 10-foot-centers in both directions (perpendicular).

8. Field Observations: Field observations should be made by an NV5 construction monitor of all
concrete slab-on-grade subgrade surfaces and installed steel reinforcements prior to placing
concrete.

7.2.7 Flexible Pavement
NV5 used the Caltrans Highway Design Manual to develop several AC and AB rock pavement design

alternatives to allow for different traffic loading conditions. NV5 used a Traffic Index (Tl) of 4 to 8
which represents typical vehicle traffic for residential streets, collector streets, industrial/commercial
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streets, minor arterial streets, major arterial streets, and truck route arterial streets. The actual Tl for
the project pavement areas should be determined in accordance with Chapter 600 of the Caltrans
Highway Design Manual.

Laboratory test results performed on a representative sample of the anticipated pavement subgrade
soils within the proposed pavement improvements indicate these materials generally possess an R-
Value of 22. Based on the fair quality near-surface soils encountered an R-Value of 20 should be
considered for design purposes. The actual subsurface soil conditions exposed at the finished
subgrade surface of the proposed pavement areas may be different from this R-Value based on site
grades, or the use of imported fill materials. The actual finished subgrade materials should be
evaluated during construction to confirm the design recommendations below. Please note that the
Caltrans design method requires that the maximum R-Value of the subgrade soil not exceed 50.

NV5 assumed that the pavement layers will be constructed with Class 2 Aggregate Base Rock
(Minimum R-Value = 78) and Type A Asphalt Concrete in accordance with the requirements of
Section 26 of the Caltrans Standard Specifications. Table 7.2.7-1 presents the AC pavement design
sections for varying TI’s. NV5 recommends that the AB rock layer be constructed with a minimum
thickness of 6-inches for constructability issues and to achieve a higher level of confidence that the
road will achieve the expected service life.

Table 7.2.7-1, Flexible Pavement Design

Parameters Design Values
Traffic Description Light Light to Medium to Heavy Very Heavy
(approximate) Automobiles Medium Heavy Trucks Trucks Trucks
Autos and
Trucks
Traffic index (TI) 4 5 6 7 8
Design R-Values
Class Il AB Rock 78 78 78 78 78
Subgrade Soil 20 20 20 20 20
AC Thickness 25 3.0 35 4.0 5.0
(inch)®
AB Rock Thickness 6.0 8.0 10.0 12.0 14.0
(inch)@
(95% Relative
Compaction)
Subgrade Soil 12.0 12.0 12.0 12.0 12.0
Thickness (inch)
(95% Relative
Compaction)
Notes:
(1) The asphalt concrete thickness includes the Caltrans safety factor.
(2) NV5 recommends that the minimum thickness of AB rock should be 6 inches regardless of what the Caltrans
design method indicates. This minimum thickness is necessary for constructability issues and will increase the
level of confidence that the roads will achieve the expected service life.
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The subgrade soil and AB rock should be placed and compacted as described below.

1.

The subgrade soil to a depth of 12 inches from the finished grade surface should be compacted
to a minimum relative compaction of 95 percent of the ASTM D1557 maximum dry density with
a moisture content of 2 to 4 percentage points of the ASTM D1557 optimum moisture content.
The compacted sub-grade soil shall be graded to achieve the design grades and tolerances.

The stability of the compacted subgrade soil should be evaluated by wheel rolling prior to placing
the overlying AB rock layer. Wheel rolling should be performed with a fully loaded water truck
with tire pressures between 60 and 95 psi. The subgrade soil surface should exhibit only minor
deflections as the wheel load passes by. Any unstable areas should be reworked and then
retested for percent relative compaction and percent moisture content and then proof rolled
again. This process should be repeated until the area appears to be relatively stable.

The Caltrans Class Il AB rock should be compacted to a minimum relative compaction of
95 percent of the ASTM D1557 maximum dry density with a moisture content of + 3 percentage
points of the ASTM D1557 optimum moisture content.

The stability of the compacted AB rock should be evaluated by wheel rolling prior to placing the
overlying AC layer. Wheel rolling should be performed with a fully loaded water truck with tire
pressures between 60 and 95 psi. The AB rock surface should exhibit only minor deflections as
the wheel load passes by. Any unstable areas should be reworked and then retested for percent
relative compaction and percent moisture content and then proof rolled again. This process
should be repeated until the area appears to be relatively stable.

Concrete cut-off curbs should be constructed around all landscaped areas that are adjacent to
AC paved driveways and parking areas. The curbs should extend to a minimum depth of 8 inches
into the underlying subgrade soil. The extended curbs will reduce migration of irrigation and rain
waters originating in the landscaped areas from entering the AB rock materials underlying the AC
pavement material. This design is intended to minimize failures of the paved areas due to
saturation of the underlying AB rock and subgrade soils.

125620-0071075.00.001 NV5.COM | 45




N'V

8.0 REFERENCES

American Society of Civil Engineers, 2016. Minimum Design Loads for Buildings and Other
Structures (ASCE 7-16).

ASTM International, Inc. (ASTM), 2019. Soil and Rock (I). Volume 04.08.

California Geological Survey (CGS), 1997. Fault Rupture Hazard Zones in California, Alquist-Priolo
Earthquake Fault Zoning Act with Index to Earthquake Fault Zones Maps. Special Publication
42. Interim Revision.

GBA 2019. Important Information about Your Geotechnical Engineering Report.

Geraili and Sitar, Seismic Earth Pressures on Retaining Structures in Cohesionless Soils, (2013)

Rankine, W.J.M., 1857, On the Stability of Loose Earth, Philosophical Transactions of the Royal
Society, London, Vol. 147.

United States Geological Survey, 2018. Clearlake Highlands Quadrangle, California-Lake Co.
7.5 Minute Series (Topographic).

Wagner, D.L., and Bortugno, E.J., 1982. Geologic Map of the Santa Rosa quadrangle Sheet,
1:250,000. California Division of Mines and Geology, Regional Geologic Map 2A.

125620-0071075.00.001 NV5.COM | 46




9.0 LIMITATIONS

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

1.

This report should not be relied upon without review by NV5 if a period of 24 months elapses
between the issuance report date shown above and the date when construction commences.

NV5’s professional services were performed consistent with the generally accepted geotechnical
engineering principles and practices employed in Northern California. No warranties are either
expressed or implied.

NV5 provided engineering services for the site project consistent with the work scope and
contract agreement presented in the proposal and agreed to by the client. The findings,
conclusions and recommendations presented in this report apply to the conditions existing when
NV5 performed the services and are intended only for the client, purposes, locations, timeframes
and project parameters described herein. NV5 is not responsible for the impacts of any changes
in environmental standards, practices or regulations subsequent to completing the services. NV5
does 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 the 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 should be considered invalid by all
parties. The validity of the conclusions and recommendations presented in this report can only
be made by NV5; therefore, NV5 should be allowed to review all project changes and prepare
written responses with regards to their impacts on the conclusions and recommendations.
However, additional fieldwork and laboratory testing may be required for NV5 to develop any
modifications to the recommendations. The cost to review project changes and perform
additional fieldwork and laboratory testing necessary to modify the recommendations is beyond
the scope-of-services presented in this report. Any additional work will be performed only after
receipt of an approved scope-of-work, budget and written authorization to proceed.

The analyses, conclusions and recommendations presented in this report are based on the site
conditions as they existed at the time NV5 performed the surface and subsurface field
investigations. NV5 has assumed that the subsurface soil and groundwater conditions
encountered at the location of the exploratory borings are generally representative of the
subsurface conditions throughout the entire project site; however, if the actual subsurface
conditions encountered during construction are different than those described in this report,
then NV5 should be notified immediately so that we can review these differences and, if
necessary, modify the recommendations.

The elevation or depth to the groundwater table underlying the project site may differ with time
and location; therefore, the depth to the groundwater table encountered in the exploratory
borings is only representative of the specific time and location where it was observed.

The project site map shows approximate exploratory excavation locations as determined by
pacing distances from identifiable site features; therefore, their locations should not be relied
upon as being exact nor located with the accuracy of a California-licensed land surveyor.

NV5’'s geotechnical investigation scope-of-services did not include an evaluation of the project
site for the presence of hazardous materials. Although NV5 did not observe the presence of
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hazardous materials at the time of the field investigation, all project personnel should be careful
and take the necessary precautions in the event hazardous materials are encountered during
construction.

9. NV5's geotechnical investigation scope-of-services did not include an evaluation of the project
site for the presence of mold nor for the future potential development of mold at the project site.
If an evaluation of the presence of mold and/or for the future potential development of mold at
the site is desired, then the property owner should contact a consulting firm specializing in these
types of investigations. NV5 does not perform mold evaluation investigations.

10. NV5's experience and that of the civil engineering profession clearly indicates that during the
construction phase of a project the risks of costly design, construction and maintenance
problems can be significantly reduced by retaining a design geotechnical engineering firm to
review the project plans and specifications and to provide geotechnical engineering CQA
observation and testing services. Upon your request NV5 will prepare a CQA geotechnical
engineering services proposal that will present a work scope, a tentative schedule and fee
estimate for your consideration and authorization. If NV5 is not retained to provide geotechnical
engineering CQA services during the construction phase of the project, then NV5 will not be
responsible for geotechnical engineering CQA services provided by others nor any aspect of the
project that fails to meet your or a third party’s expectations in the future.
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APPENDIX A:

Important Information about This Geotechnical Engineering Report (Included with
permission of GBA, Copyright 2019)
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Important Information about This
Geotechnical-Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.
_— e e

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA)
has prepared this advisory to help you — assumedly
a client representative — interpret and apply this
geotechnical-engineering report as effectively as
possible. In that way, you can benefit from a lowered
exposure to problems associated with subsurface
conditions at project sites and development of

them that, for decades, have been a principal cause
of construction delays, cost overruns, claims,

and disputes. If you have questions or want more
information about any of the issues discussed herein,
contact your GBA-member geotechnical engineer.
Active engagement in GBA exposes geotechnical
engineers to a wide array of risk-confrontation
techniques that can be of genuine benefit for
everyone involved with a construction project.

Understand the Geotechnical-Engineering Services
Provided for this Report

Geotechnical-engineering services typically include the planning,
collection, interpretation, and analysis of exploratory data from

widely spaced borings and/or test pits. Field data are combined

with results from laboratory tests of soil and rock samples obtained
from field exploration (if applicable), observations made during site
reconnaissance, and historical information to form one or more models
of the expected subsurface conditions beneath the site. Local geology
and alterations of the site surface and subsurface by previous and
proposed construction are also important considerations. Geotechnical
engineers apply their engineering training, experience, and judgment
to adapt the requirements of the prospective project to the subsurface
model(s). Estimates are made of the subsurface conditions that

will likely be exposed during construction as well as the expected
performance of foundations and other structures being planned and/or
affected by construction activities.

The culmination of these geotechnical-engineering services is typically a

of the subsurface model(s), the engineering and geologic engineering
assessments and analyses made, and the recommendations developed
to satisfy the given requirements of the project. These reports may be
titled investigations, explorations, studies, assessments, or evaluations.
Regardless of the title used, the geotechnical-engineering report is an

of the project and does not represent a close examination, systematic
inquiry, or thorough investigation of all site and subsurface conditions.

Geotechnical-Engineering Services are Performed
for Specific Purposes, Persons, and Projects,

and At Specific Times

Geotechnical engineers structure their services to meet the specific
needs, goals, and risk management preferences of their clients. A
kgeotechnical-engineering study conducted for a given civil engineer

geotechnical-engineering report providing the data obtained, a discussion

engineering interpretation of the subsurface conditions within the context

will not likely meet the needs of a civil-works constructor or even a
different civil engineer. Because each geotechnical-engineering study
is unique, each geotechnical-engineering report is unique, prepared
solely for the client.

Likewise, geotechnical-engineering services are performed for a specific
project and purpose, For example, it is unlikely that a geotechnical-
engineering study for a refrigerated warehouse will be the same as

one prepared for a parking garage; and a few borings drilled during

a preliminary study to evaluate site feasibility will not be adequate to
develop geotechnical design recommendations for the project.

Do not rely on this report if your geotechnical engineer prepared it:

« for a different client;

« for a different project or purpose;

« for a different site (that may or may not include all or a portion of
the original site); or

« before important events occurred at the site or adjacent to it;
e.g., man-made events like construction or environmental
remediation, or natural events like floods, droughts, earthquakes,
or groundwater fluctuations.

Note, too, the reliability of a geotechnical-engineering report can

be affected by the passage of time, because of factors like changed
subsurface conditions; new or modified codes, standards, or
regulations; or new techniques or tools. If you are the least bit uncertain
about the continued reliability of this report, contact your geotechnical
engineer before applying the recommendations in it. A minor amount
of additional testing or analysis after the passage of time - if any is
required at all - could prevent major problems.

Read this Report in Full

Costly problems have occurred because those relying on a geotechnical-
engineering report did not read the report in its entirety. Do_not rely on
an executive summary. Do not read selective elements only. Read and
refer to the report in full.

You Need to Inform Your Geotechnical Engineer
About Change
Your geotechnical engineer considered unique, project-specific factors
when developing the scope of study behind this report and developing
the confirmation-dependent recommendations the report conveys.
Typical changes that could erode the reliability of this report include
those that affect:
o the site’s size or shape;
« the elevation, configuration, location, orientation,
function or weight of the proposed structure and
the desired performance criteria;
« the composition of the design team; or
« project ownership.

As a general rule, always inform your geotechnical engineer of project
or site changes - even minor ones — and request an assessment of their
impact. The geotechnical engineer who prepared this report cannot accept/
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responsibility or liability for problems that arise because the geotechnical
engineer was not informed about developments the engineer otherwise
would have considered.

Most of the “Findings” Related in This Report

Are Professional Opinions

Before construction begins, geotechnical engineers explore a site’s
subsurface using various sampling and testing procedures. Geotechnical
engineers can observe actual subsurface conditions only at those specific
locations where sampling and testing is performed. The data derived from
that sampling and testing were reviewed by your geotechnical engineer,
who then applied professional judgement to form opinions about
subsurface conditions throughout the site. Actual sitewide-subsurface
conditions may differ — maybe significantly - from those indicated in
this report. Confront that risk by retaining your geotechnical engineer
to serve on the design team through project completion to obtain
informed guidance quickly, whenever needed.

This Report’s Recommendations Are
Confirmation-Dependent

The recommendations included in this report - including any options or
alternatives - are confirmation-dependent. In other words, they are not
final, because the geotechnical engineer who developed them relied heavily
on judgement and opinion to do so. Your geotechnical engineer can finalize
the recommendations only after observing actual subsurface conditions
exposed during construction. If through observation your geotechnical
engineer confirms that the conditions assumed to exist actually do exist,
the recommendations can be relied upon, assuming no other changes have
occurred. The geotechnical engineer who prepared this report cannot assume
responsibility or liability for confirmation-dependent recommendations if you
fail to retain that engineer to perform construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk
by having your geotechnical engineer serve as a continuing member of
the design team, to:

« confer with other design-team members;

« help develop specifications; '

« review pertinent elements of other design professionals’ plans and

specifications; and
o be available whenever geotechnical-engineering guidance is needed.

You should also confront the risk of constructors misinterpreting this
report. Do so by retaining your geotechnical engineer to participate in
prebid and preconstruction conferences and to perform construction-
Phase observations.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift
unanticipated-subsurface-conditions liability to constructors by limiting
the information they provide for bid preparation. To help prevent

the costly, contentious problems this practice has caused, include the
complete geotechnical-engineering report, along with any attachments
or appendices, with your contract documents, but be certain to note

GE:

conspicuously that you've included the material for information purposes
only. To avoid misunderstanding, you may also want to note that
“informational purposes” means constructors have no right to rely on
the interpretations, opinions, conclusions, or recommendations in the
report. Be certain that constructors know they may learn about specific
project requirements, including options selected from the report, only
from the design drawings and specifications. Remind constructors
that they may perform their own studies if they want to, and be sure to
allow enough time to permit them to do so. Only then might you be in
a position to give constructors the information available to you, while
requiring them to at least share some of the financial responsibilities
stemming from unanticipated conditions. Conducting prebid and
preconstruction conferences can also be valuable in this respect.

Read Responsibility Provisions Closely

Some client representatives, design professionals, and constructors do
not realize that geotechnical engineering is far less exact than other
engineering disciplines. This happens in part because soil and rock on
project sites are typically heterogeneous and not manufactured materials
with well-defined engineering properties like steel and concrete. That
lack of understanding has nurtured unrealistic expectations that have
resulted in disappointments, delays, cost overruns, claims, and disputes.
To confront that risk, geotechnical engineers commonly include
explanatory provisions in their reports. Sometimes labeled “limitations,”
many of these provisions indicate where geotechnical engineers’
responsibilities begin and end, to help others recognize their own
responsibilities and risks. Read these provisions closely. Ask questions.
Your geotechnical engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The personnel, equipment, and techniques used to perform an
environmental study - e.g., a “phase-one” or “phase-two” environmental
site assessment — differ significantly from those used to perform a
geotechnical-engineering study. For that reason, a geotechnical-engineering
report does not usually provide environmental findings, conclusions, or
recommendations; e.g., about the likelihood of encountering underground
storage tanks or regulated contaminants. Unanticipated subsurface
environmental problems have led to project failures. If you have not
obtained your own environmental information about the project site,

ask your geotechnical consultant for a recommendation on how to find
environmental risk-management guidance.

Obtain Professional Assistance to Deal with

Moisture Infiltration and Mold

‘While your geotechnical engineer may have addressed groundwater,
water infiltration, or similar issues in this report, the engineer’s
services were not designed, conducted, or intended to prevent
migration of moisture - including water vapor - from the soil
through building slabs and walls and into the building interior, where
it can cause mold growth and material-performance deficiencies.
Accordingly, proper implementation of the geotechnical engineer’s
recommendations will not of itself be sufficient to prevent

moisture infiltration. Confront the risk of moisture infiltration by
including building-envelope or mold specialists on the design team.
Geotechnical engineers are not building-envelope or mold specialists.
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APPENDIX B:

Exploratory Boring Logs
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EXPLORATORY BORING LOG

48 BELLARMINE COURT, SUITE 40, CHICO, CA., 95928 Boring No.
PHONE: 530-894-2487, FAX: 530-894-2437
Project Name: Proposed Burns Valley Development Project No.:  71075.00.001 ]Task: 001 | StartDate:  1-12-21 821 '1
Estimated Ground Surface .
Location: Burns Valley Road, Clearlake, California Elevation (Ft. AMSL): 1360.00 Finish Date: 1-12-21 ) Sheet: 1 Of 3
Logged By: Santiago Carrillo Drilling Cmpny: Taber Drilling - Drill Rig Type: CME-55

Driller: Toby Baldazo

Drilling Method: Hollow Stem Auger (HSA)

Hammer Type: 140 Pound Auto Trip Hammer

Boring Dia. (In.): 8.00 Total Depth (Ft.): 51.5 Backfill or Well Deslgn: Neat Cement Grout
Ground Water Information
@ % g | —
£ = 2 Date 1-12-21
= H 0% |8 g @ } . =
TR LEH R R LR E"é 2 |Time@tHoun| 1110 -
‘-’3.5 SE 33 55‘% s é E gi—;g % | Depth(Ft) 230
= % g ;}_ E & 5 @ a 5 © Soil And/Or Rock Material Descriptions
3 E ] | | S0IL: USCS Symbol; Neme; PumcleslzeGMdHon%, Munsel Color; Density/Consistency; Mosture; Odar; Orgenics; Cementation; Texture; Refuse; Etc.
> | ROCK: Unit Name; Lithology; Bedding/Foliation; Fracture/Joint Spacing & Roughness; RQD; Maistura,
L2 T I S HSA i /" ./l (SC) CLAYEY SAND WITH GRAVEL, Fid. Est.: 50% Fine to Medium
AV Sand, 30% Gravel, and 20% Low Plastic Clay-Silt Fines; Dark
___________________________________ A Yellowish Brown (10YR, 4/4), Medium Dense; Damp.
R 6| 2558 A,
6 S
.............. 30 110 . 0,
[ HSA el
2. S I 7. 28 o
14 A
........... LAs e /| Pocts Encountered
[ N e TCL) SANDY CLAY, FLD. EST: 60% Low Plastic Clay-Silt Fines, 30% Fine Sand, and |
................................................................................... 10% Gravel; Liht Olive Brown (2.5YR, 5/4) Hrd: Damp.
VIS S 250 OO
19 L3-2-2
S— 45 . I A 0915 | 312
HSA | 12 /
13 % Increased Drill Effort
........................................... I.... - e
22 A 9..12888 ol
O 1432
.............. 275 | 8. . V. .18 [ a2 oNowish Erown (YR, 645 S, Cemp; Reddish Brawn Motting
| HSA |
.................................. i.... .....f-.nnn-----n-- sesursvnerrIR RIS
| [
.................................. B J
| |
.................................. s B

NOTES: SPT - Standard Penetration Test
HSA - Hollow Stem Augers
2.5SS - 2,5" Split Spoon Sampler




EXPLORATORY BORING LOG

48 BELLARMINE COURT, SUITE 40, CHICO, CA., 95928 Boring No.
PHONE: 530-894-2487, FAX: 530-894-2437

' \

| Project Name: Proposed Burns Valley Development Project No.:  71075.00.001 |Task: 001 |StartDate: 1-12-21 B21 '1
Estimated Ground Surface .

Location: Burns Valley Road, Clearlake, California Elevation (Ft. AMSL); 1360.00 Finish Date:  1-12-21 Sheet: 2 Of 3

| Logged By: Santiago Carrillo

Drilling Cmpny: Taber Drilling

Drill Rig Type: CME-55

| Driller: Toby Baldazo

Drilling Method: Hollow Stem Auger (HSA)

Hammer Type: 140 Pound Auto Trip Hammer

Boring Dia. (In.): 8.00 Total Depth (Ft.):  51.5 Backfill or Well Design: Neat Cement Grout
£ Ground Water Information
° = E |
£ g g g § ; 4 F3 g | Date 11221 i ]
$5E £-/25 857 8 F = o _ |28 Time (24 Hour) 11:10
== 2% @02 =35 x 5 2 B ed ‘.:‘é
$E &€ 3g ESE 2 e £ g% #Ev s Depth (Ft.) 23.0
== £ B b I
£ % P25 9 § 18 3% e Soil And/Or Rock Material Descriptions
~N nc: 8 @ SOIL: USCS Symbol; Name; Particle Size Gradation %; Munsel Gotor; Density/Consistency; Moisture; Odor; Organics; Cementation; Texture; Refuse; Etc.
§ ROCK: Unit Name; Lithology; Munsel Color; Cementation; Weathering; Competency; Bedding/Foliation; FracturefJoint Spacing & Roughness; RQD; Moisture.
939 | ] 2 |288s| | . - (CL) SANDY CLAY, FLD. EST: 60% Low Plastic Clay-Sit Fines, 30% Fine Sand, and
23 L5-2-2 ” 10% Gravet; Light Olive Brown (2.5Y, 5/4); Hard; Moist; Weakly Cemented.
............... 5 | & | { | 185 | Let2 /
HSA 2
............ U N PO o et A
' 23 / Hard Drillng
24 //
.......................................................................................... i / e e e e e — — — ]
25 a (; D] (GM) SILTY GRAVEL WITH SAND, Fld. Est.: 60% Gravel; 20% Fine Sand; and
L0 N 15 ST e PLO 20% Low Plastic Clay-Silt Fines; Light Gray (10YR, 7/1); Medium Dense;
10 0315 | Bl P ol et
26 u i)
3
................................................................................... & D
HSA 97 a B}
1O
................................................................................. N & D
1 O
28 b 2
|
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g ] ¢ D
LI N (
30 / (CH) FAT CLAY WITH SAND, FLD. EST: 85% High Plastic Clay-Silt Fines and 15% Fine
10:11 | 2 SPT B / Sand; Dark Greenish Gray (GLEY 1, 4/1); Firm; Wet.
2 [ 31
............... 15 8 [ bl nsns | B2t
| HSA ” /
33 %
s /
e[ T 7S A /
15 36
R 1515 | BT / Hard
HSA 37 /
38 /
| 40 / =

NOTES:SPT - Standard Penetration Test
HSA - Hollow Stem Augers
2.58S - 2.5" Split Spoon Sampler
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EXPLORATORY BORING LOG

48 BELLARMINE COURT, SUITE 40, CHICO, CA,, 95928 Boring No.
PHONE: 530-894-2487, FAX: 530-894-2437
Project Name: Proposed Bums Valley Development J Project No.:  71075.00.001 Task: 001 | StartDate: 1-12-21 821 '1
|Estimated Ground Surface
Location: Bums Valley Road, Clearlake, Califoria ( Elevation (Ft. AMSL): 1360.00 Finish Date: 1-12-21 Sheet: 3 Of 3
Logged By: Santiago Carrillo Drilling Cmpny: Taber Drilling Drill Rig Type: CME-55

Driller: Toby Baldazo

Drilling Method: Hollow Stem Auger (HSA)

Hammer Type: 140 Pound Auto Trip Hammer

Boring Dia. (In.):

Total Depth (Ft.):

Backfill or Well Design: Neat Cement Grout

24 Hour Clock Time
(HH:MM)

(Blows / 6-inch)

Uncorrected Blow Counts

(Ft)

(FtIFt)
Sample Interval

2
<
<

Sample Recovery
Sample No.

3

Ground Water Information

Date
Time (24 Hour)
Depth (Ft.)

1-12-21
11:10
23.0

Soil And/Or Rock Material Descriptions
SOIL: USCS Symbol; Nams; Particle Size Gradation %; Munse! Color; Density/Consistency; Moisture; Odor; Organics; Cementation; Texturs; Refuss; Et,
ROCK: Unit Name; Lithology; 3 Weathering; Ct Bedding/Foliation; Fracture/Joint Spacing & Roughness; ROD; Maisture,

UIIINN —

(CH) FAT CLAY WITH SAND, FLD. EST: 85% High Plastic Clay-Silt Fines and 15% Fine
Sand; Dark Greenish Gray (GLEY 1, 4/1); Very Stiff; Wet.

Stiff

Increase in Sand Content; Very Stiff

NOTES: SPT - Standard Penetration Test
HSA - Hollow Stem Augers
2.558 - 2,5" Split Spoon Sampler




V ’ 5 EXPLORATORY BORING LOG

48 BELLARMINE COURT, SUITE 40, CHICO, CA., 95928 Boring No.
PHONE: 530-894-2487, FAX: 530-894-2437
Project Name: Proposed Bums Valley Development Project No.:  71075.00.001 \Task: 001 [Start Date:  1-12-21 B21 '2
: Estimated Ground Surface |
Location: Burns Valley Road, Clearlake, Cafifornia Elevation (Ft. AMSL): 1352.00 ‘lesh Date: 1-12-21 Sheet: 1 Of 3
Logged By: Santiago Carrillo Drilling Cmpny: Taber Drilling i !Drill Rig Type: CME-55
Driller: Toby Baldazo Drilling Method: Hollow Stem Auger (HSA) ‘ Hammer Type: 140 Pound Auto Trip Hammer
Boring Dia. (In.): 8.00 Total Depth (Ft.): 51.5 Backfill or Well Design: Neat Cement Grout
| 2 [ Ground Water Information
e | & ] — T
£ ko S = [ = Date 1-12-21
S £ S5 |8 g [ : 7 Ss > - !
3 £¢ &2 Eg% g = 2 g 28 § [Tme@uom| 1538 B
£f &t 3 g ESE = & E g»—,&ég % Depth (Ft.) 30.0
2 3 i35 a & B S 3% ° Soil And/Or Rock Material Descriptions
§ o § @ 8OIL: USCS Symbol; Name; Particle Size Gradation %; Munsel Color; Density/Consistency; Moisture; Odor; Organics; Cementation; Texture; Refuse; Etc.
=1 ROCK: Unit Name; Lithology; Munsel Color; Cementation; Weathering; Competency; Bedding/Foliation; Fracture/Joint Spacing & Roughness; RQD; Moisture.
356 | ] HOA | (CL) SANDY CLAY, Fid. Est.: 60% Low Plastic Clay-Silt Fines, 30% Fine
Sand, and 10% Gravel; Dark Yellowish Brown (10YR, 3/6); Very Stiff;
..................................................................... BK2 Moist.
aod | T L2888 | i
11 L1-2-2
.............. 45 12 | y...e8ns | L2
HSA |
A0 B L2888
12 12-2-2
............... 45 | 16 oy laons 22
HSA
AT S L28SS |
11 L3-2-2
............ 45 | 18 | 1. a5 [ 1342 Weakly Cemented
HSA
B 3 2SS
7 14-2-2
................ 20 [ 1 [y [azns | w2 Black Motting
HSA

NOTES: SPT - Standard Peneration Test
HSA - Hollow Stem Augers
2.588 - 2.5" Split Spoon Sampler




EXPLORATORY BORING LOG

48 BELLARMINE COURT, SUITE 40, CHICO, CA., 95928 Boring No.
i PHONE: 530-894-2487, FAX: 530-894-2437
| Project Name: Proposed Burns Valley Development | Project No.:  71075.00.001 Task: 001 |StartDate: 1-12-21 B21 '2
Estimated Ground Surface .
Location: Burns Valley Road, Clearlake, California | Elevation (Ft. AMSL): 1352.00 Finish Date: 1-12-21 | Sheet: 2 Of 3
Logged By: Santiago Carrillo Drilling Cmpny: Taber Drilling o Drill Rig Type: CME-55

Driller: Toby Baldazo

Drilling Method: Hollow Stem Auger (HSA)

Hammer Type: 140 Pound Auto Trip Hammer

Boring Dia. (In.): 8.00 Total Depth (Ft): 515 Backfill or Weli Design: Neat Cement Grout
g Ground Water Information
3
E 3= g Date 1-12-21
B O = @ g . ‘”:
£E % c & £ gsf g 7 2 |a_ EE § Time (24 Hour)|  15:38 ) )
‘._5; £ SE g E‘ g?s'g i g |5 € —év‘ § | Depth(Ft) 300 - .
2 % g5 & E' 3 a ,zE © Soil And/Or Rock Material Descriptions
ﬁ o 8 | n SOIL: USCS Symbol; Name; Particle Size Gradation %; Munsel Color; Density/Consistancy; Moisture; Odor; Organics; Cementation; Texture; Refuse; Etc.
5 \ ROCK: Unli Name; Lithology; ' Bedding/Foliation; F Spacing & Rougt ;: RQD; Moisture,
| an
2 U U O .3 OO O (CL) SANDY CLAY, Fid. Est.: 60% Low Plastic Clay-Sit Fines, 30% Fine
4 L5-2-2 21 Sand, and 10% Gravel; Dark Yellowish Brown (10YR, 3/6); Firm; Moist
e OB LGNS 2 to Very Moist.
HSA 2 /
24 /
‘ 25
2N Tt /
9
............ 20 8 | { | s B | ” /
HSA 27
............ PO P Y O PP NS /
] 2R /
\ ' < /
- 29
......................................................................................... 7 e
30 N (GP) POORLY GRADED GRAVELS, Fld. Est.: 80% Gravel; 10% Fine Sand; and
A9 L LI I N 10% Low Plastic Clay-Silt Fines; Gray (10YR, 5/1); Dense; Very Moist.
| 2 31 | —
2 Aens B2 (CL) LEAN CLAY WITH SAND, FLD. EST: 85% Low Plastic Clay-Silt Fines and 15%
HSA I / Fine Sand; Dark Greenish Gray (GLEY 1, 4/1); Soft; Wet.
pe “ /
WA
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, “1 (SM) SILTY SAND, FLD. EST: 55% Fine Sand and 45% Low Plastic Clay-Silt Fines; Dark
" Grayish Brown (2.5YR, 4/2); Medium Dense; Wet.
500 ST i
9
............................ R R
HSA a7
.................. . M
SVOVPRTINS FNSROT IOPPPPPOOT VOO VOV NSTURURSTSTOTOTON S v (CH) FAT CLAY, FLD. EST: 95% High Plastic Clay-Silt Fines and 5% Fine Sand; Dark
| 4 / Greenish Gray (GLEY 1, 4/1); Stiff; Wet. .

NOTES: SPT - Standard Penetration Test

HSA - Hollow Stem Augers
2,588 - 2.5" Split Spoon Sampler




EXPLORATORY BORING LOG

48 BELLARMINE COURT, SUITE 40, CHICO, CA., 95928 Boring No.
PHONE: 530-894-2487, FAX: 530-894-2437

Start Date:  1-12-21 B21 '2

Project Name: Proposed Burns Valley Development Project No.:  71075.00.001 ‘Task: 001
) Estimated Ground Surface .
Location: Bums Valley Road, Clearlake, California Elevation (Ft. AMSL): 1352.00 |Finish Date:  1-12-21 Sheet: 3 Of 3
| 4
 Logged By: Santiago Carrillo | Drilling Cmpny: Taber Drilling | Drill Rig Type: CME-55
Driller: Toby Baldazo Drilling Method: Hollow Stem Auger (HSA) Hammer Type: 140 Pound Auto Trip Hammer
Boring Dia. (In.): 8.00 Total Depth (Ft.): 515 Backfill or Well Design: Neat Cement Grout
e ! | Ground Water Information
g & 2= | 112:21 |
E E ‘;‘égé’.g ,, 4 (B3 @ Date s i
55 8. 85 852 8 5 2 @ (88| 3 |Time (24 Hour) 15:38
S2E | 2% @2 =235 & £ 2 a =& 2
Ei £S 2% FEg| 2 & £ ?bég B | Depth(Ft) 30.0 ]
= 3 % B& s § @ a 3% ° Soil And/Or Rock Material Descriptions
~ o 2 SOIL: USCS Symbol; Name; Particle Size Gradation %; Munsel Color; Density/Consistency; Moisture; Odor, Organics; Cementation; Texture; Refuse; Etc.
| = | ROCK: Unit Name; Lithology; Munsel Color; Cementation; Weathering; Competency; Bedding/Foliation; Fracture/Joint Spacing & Roughness; RQD; Moisture.
B 3 1S (CH) FAT CLAY, FLD. EST: 95% High Plastic Clay-Silt Fines and 5% Fine Sand; Dakr
6 Greenish Gray (GLEY 1, 411); Stiff; Wet.
............ LA L8
20 S N
............... L LA
Erroe S G
............................ 6 L.
15:38 | 1.5 10
| Increase in Sand Content
52
53
RA
55
57
58
RO,
B | w
NOTES: SPT - Standard Penetration Test
HSA - Hollow Stem Augers

2.58S - 2.5" Split Spoon Sampler




EXPLORATORY BORING LOG

48 BELLARMINE COURT, SUITE 40, CHICO, CA., 95928 Boring No.
PHONE: 530-894-2487, FAX: 530-894-2437
Project Name: Proposed Bums Valley Development Project No.:  71075.00.001 |Task: 001 |StartDate: 1-13-21 B21 '3
Estimated Ground Surface
Location: Burns Valley Road, Clearlake, California |Elevation (Ft. AMSL): 1352.00 Finish Date: 1-13-21 Sheet: 1 Of 1
Logged By: Santiago Carrillo Drilling Cmpny: Taber Drilling Drill Rig Type: CME-55

NOTES:HSA - Hollow Stem Augers
2588 - 2.5" Split Spoon Sampler

Driller: Toby Baldazo | Drilling Method: Hollow Stem Auger (HSA) Hammer Type: 140 Pound Auto Trip Hammer
Boring Dia. (In.): 8.00 ‘ Total Depth (Ft.): 15,0 IBackfill or Well Design: Neat Cement Grout
| £ ‘ | Ground Water Information
£ i g |3z)3 | Date 11321 i | . .
32 g = g 3 § sé: g % Time (24 Hour) 9:00 |
°F s& g Fi E?’E s g 5 Depth (Ft.) None | )
:.3. £ a5 & 5 Soil And/Or Rock Materlal Descriptions
3 E § SOIL: USCS Symbol; Name; Particls Size Grldaﬂon% Munsel Cola Denstty/Consistency; Moisture; Odor; Organics; Cementation; Texture; Refuse; Etc.
=1 ROCK: UnitNams; Lithology; Bodding/Folation; Fracture/Joint Spacing & Roughness; RQD; Moisture.
BB . HSA |, (SC) CLAYEY SAND WITH GRAVEL, Fid. Est.: 55% Fine Sand, 20% Low
Plastic Clay-Silt Fines, and 25% Gravel; Dark Yellowish Brown (10YR,
8:31 5 | 2588 | BK3 4/6); Medium Dense; Moist to Damp.
a2 l ............................. TR
SOOI VORI OO 00 f....00M5 | L2
HSA
TR e T e
..... Db 222
6 | 0.75M1.5 L2-1-2
....................................... i< I SR
| 1\ ' — — — — — — — —— —
OO RSPRROIY WoOe S (CL) LEAN CLAY WITH SAND, Fid. Est.: 90% Low Plastic Clay-Silt Fines
! and 10% Fine Sand; Dark Brown (10YR, 5/3); Very Stiff; Moist.
IV 0 O
8:50 5 | 2588
................... T O O >
4.25 1 | 1.25/1.5 L3-1-2
............................. HSA | oo
PR IR 5 J' g |
7 L4-2-2 ] ,
T T Tt o T e Increase in Sand Content; Stff; Very Most.
|
17
18
19
! 20 = — S




EXPLORATORY BORING LOG

48 BELLARMINE COURT, SUITE 40, CHICO, CA., 95928
PHONE: 530-894-2487, FAX: 530-894-2437

Project Name; Proposed Burns Valley Development

Project No.:  71075.00.001 !Task: 001 | StartDate:  1-13-21

Location: Burns Valley Road, Clearlake, California

|Estimated Ground Surface .
|Elevation (Ft. AMSL): 1355.00 | Finish Date: 1-13-21

Boring No.

B21-4

Sheet: 1 Of 1

Logged By: Santiago Carrillo

Drilling Cmpny: Taber Drilling

Drill Rig Type: CME-55

Driller: Toby Baldazo

Drilling Method: Hollow Stem Auger (HSA)

Hammer Type: 140 Pound Auto Trip Hammer

Boring Dia. (In.): 8.00 Total Depth (Ft.): 215 Backfill or Well Design: Neat Cement Grout
e Ground Water Information
E |8 |8=|= z = Date 1-13-21
£ | E © 5|2 8l g % S5 o | —
EHE P T f:- 32| % |95 gf% o [Tme@erow]| 1006
‘g‘i § e g % gg‘g 2 & § gv ég & Depth (Ft.) 20.0
T |§ Ez 54 § s 3% ° Soil And/Or Rock Material Descriptions
N o g SOIL: USCS Symbei; Name; Particle Siz dation %; Munsel Color; D i Moisture; Odor; Organics; Cementation; Texture; Refuse; Etc.
=1 ROCK: Unit Name; Lithology; Munsel Color; Gementation; Weethering; Competency, Bedding/Foliation; Fracture/Joint Spacing & Roughness; RQD; Moisture.
02 20 WO LA i / (CL) LEAN CLAY WITH SAND, Fid. Est.: 85% Low Plastic Clay-Silt Fines
1 / and 15% Fine Sand; Brown (10YR, 4/3); Stiff, Moist.
8% | ] S 12888 il
9 L1-2-2
............. a5 | 10 Loy s o L2 Very Siiff
HSA
LU 2588
27 L2-2-2
.............. w1 | e / o
HSA 7 /
1
....................................................................... 7 A o0, TAYEY TP (ETRWEL,FTEst.:_G_S% Fmand,_zs% —
A Plastic Clay-Silt Fines, and 10% Gravel; Strong Brown (7.5YR, 4/6);
............................................................................... /'y Medium Dense: Moist
L S 1012388 |
12 L3-2-2
.............. ReschaS UL SO DO OO O oL O
HSA
5L T S 2BSS
5 L4-2-2
,,,,,,,,,,,,,,, 15 0T oy s | 2 (CL) LEAN CLAY, Fid. Est.: 90% Low Plastic Clay-Silt Fines and 10% Fine
HSA Sand; Dark Grayish Brown (10YR, 4/2); Firm; Moist; Orange Mottling.
......................................................... |
|
"""""" S A 1 A A (SM) SILTY SAND, FId. Est.: 80% Fine Sand and 16% Low Plastic Clay-Silt_
10:04 16 (288 | Fines, and, 5% Gravel; Brown (10YR, 4/3); Dense; Wet,
29 L5-2-2 2
10:06 16 8/1.5 L5-1-2

NOTES:HSA - Hollow Stem Augers
2.55S - 2.5" Split Spoon Sampler




EXPLORATORY BORING LOG

Logged By: Santiago Carrillo

Drilling Cmpny: Taber Drilling

48 BELLARMINE COURT, SUITE 40, CHICO, CA., 95928 Boring No.
PHONE: 530-894-2487, FAX: 530-894-2437
|
Project Name: Proposed Burns Valley Development |Project No.: 71075.00.001 |Task: 001 |StartDate: 1-13-21 321 '5
Estimated Ground Surface .
Location: Burns Valley Road, Clearlake, California __|Elevation (Ft. AMSL): 1360.00 Finish Date: 1-13-21 Sheet: 1 Of 1

Drill Rig Type: CME-55

Driller: Toby Baldazo Drilling Method: Hollow Stem Auger (HSA) Hammer Type:140 Pound Auto Trip Hammer
Boring Dia. (In.): 8.00 | Total Depth (Ft.): 215 Backfill or Well Design: Neat Cement Grout
g [ Ground Water Information
g 3 = z Dat 1321 |
= © 5 B . % g ate .
3| Ec |23 Ea% § o £ |a_ gg 5 [Time(etow| 1107 )
‘55 33 3 ® -EEE E g £ gié‘,’z % | Depth(Ft) None
£ % ¢ 2E a 5 ¢ |8 &% Soil And/Or Rock Materlal Descriptions
~ o § SOIL: USCS Symbal; Name; Particls Size Gradation %; Munsel Color; Density/Conslstency; Moisture; Odor; Organics; Cementation; Texture; Refuse; Etc.
= ROCK: Unit Neme; Lithology; Munsel Color; i Bedding/Folietion; F & RQD; Moisture,
10:30 | HSA i (ML) SANDY 8ILT, FLD. EST: 70% Low Plastic Clay-Silt Fines and 30% Fine Sand;
................................................................................. 1 D Yellonish Brown: (10YR, 44). St Darmp,
.................................................................... BK4 .
2
Josz | 412588
6 L1-2-2 3
............... 425 | 8 [N L2
HSA 4 e e I S — —
...................................................................................... 4 (CL) LEAN CLAY WITH SAND, Fld. Est.. 80% Low Plastic Clay-Silt Fines
5 and 20% Fine Sand; Brown (10YR, 4/4}; Very Stiff; Damp to Moist.
038 8 L2888 |
10 1222 6
............... e 7| | s | /
|
HSA . /
| o /
............................................................... [——
Kz 0 zess| K
16 1 13-2-2
............................ 19 L . [.7ns 12
‘ HSA
056 I 2 I O
8 L4202 .
................ 75 .81 [ s Lz "
HSA
.............................................. [.. | [—
T A LAZSSS | e
| 6 L5-2-2
1107 | 175 | 8 | 1515 | 1512 Firm to Stiff - )

NOTES:HSA - Hollow Stem Augers

2.588 - 2.5" Split Spoon Sampler




MY

EXPLORATORY BORING LOG

48 BELLARMINE COURT, SUITE 40, CHICO, CA., 95928 Boring No.
PHONE: 530-894-2487, FAX: 530-894-2437

Project Name: Proposed Burns Valley Development Project No.:  71075.00.001 ‘Task: 001 |StartDate: 1-13-21 B21 '6
_ Estimated Ground Surface .
Location: Bumns Valley Road, Clearlake, California Elevation (Ft. AMSL): 1356.00 Finish Date: 1-13-21 Sheet: 1 Of 2

Logged By: Santiago Carrillo

Drilling Cmpny: Taber Drilling

Drill Rig Type: CME-55

Driller: Toby Baldazo Drilling Method: Hollow Stem Auger (HSA) Hammer Type: 140 Pound Auto Trip Hammer
Boring Dia. (In.): 8.00 Total Depth (Ft.):  25.0 Backfill or Well Design: Neat Cement Grout
R g | ‘ ’ Ground Water information
g |8 83zls o B s Date 1-13.21 |
H : -~ 258 33 £ |8_88 § |tme@sbow)| 1270
22| g5 32 28; 8 3z wgti : -
cEZ|2€ gg 2Rz g & e g%z & | Deth(t) 18.0 - B
£-1F E23 3 ; |8 &% Soil And/Or Rock Material Descriptions
o~ o o SOIL: USCS Symbol; Name; Particle Size Gradation %; Munsel Color; Density/Consistency; Moisture; Odor; Organics; Cementation; Texture; Refuse; Etc.
5 . | ROCK; Unit Name; Lithology; Munsel Calor, 7 c Bedding/Foliation; int Spacing & RQD; Molsture.
B30 ] H if\. ..................................... ) (CL) LEAN CLAY WITH SAND, Fid. Est.: 90% Low Plastic Clay-Silt Fines
and 10% Fine Sand; Dark Brown (10YR, 5/3); Very Stiff, Moist.
sz B 2588 |
| 1]
............. a5 (M2 [y s | L2
L 773 i g
B B . 25*33 ...................................
........................ B Ll 222
o
....................................... HSA | e
T M B T Y S
................. ol 222
a5 16
...................................... HSA s
"""""""" (SCJ CLAYEY SAND WITH GRAVEL, FId. Est. 45% Fine Sand, 6% Low |
Plastic Clay-Silt Fines, and 20% Gravel; Brown (10YR, 4/3); Medium
s T 16 Tgssg Dense; Moist.
............. 16 | TS besfersanninane wesene
..... P e
...................................... HSA | e
|
Trse T 5 | 2588 ]|
....... 2% .
""""""" | o 17" | 1015 Dense; Wet )

INOTES:HSA - Hollow Stem Augers
2.5SS - 2.5" Split Spoon Sampler




EXPLORATORY BORING LOG

48 BELLARMINE COURT, SUITE 40, CHICO, CA., 85928 Boring No.
PHONE: 530-884-2487, FAX: 530-894-2437

Driller: Toby Baldazo

- T
Project Name: Proposed Bums Valley Development | Project No.:  71075.00.001 |Task: 001 |StartDate:  1-13-21 321 "6
Estimated Ground Surface .
Location: Burns Valley Road, Clearlake, California Elevation (Ft, AMSL): 1357.00 Finigh Date: 1-13-21 Sheet: 2 Of 2
Logged By: Santiago Carrillo Drilling Cmpny: Taber Drilling Drill Rig Type: CME-55

Drifling Method: Hollow Stem Auger (HSA)

| Hammer Type: 140 Pound Auto Trip Hammer

Backfill or Well Design: Neat Cement Grout

Boring Dia. (In.): _8.00 Total Depth (Ft.): 25.0
2 | \ Ground Water Information
@ 3 —
E |8 3z g = Date 1-13-21
E £ ©F B ; “
$58 £ 8% §~-§ g = £ |5 _& & |rmeatowy| 1210
EE sg a3y 28| 3 Eglf o - —
SE 28 3piEhE 3 e 22 & | Deniu 180
2 § 283 § ¢ |5 &% ° Soll And/Or Rock Material Descriptions
3 8 g SOIL: USCS Symbol; Name; Particle Size Gradation %; Munsel Calor; Density/Consistency; Molsture; Odor; Organics; Cementation; Texture; Refuse; Ete,
| =5 ROCK: Unit Nams; Lithology, Munsel Color; Cementation; Weathering; Competency; Bsdding/Folistion; Fracturefdoint Spacing & Roughness; RQD; Moisturs.
....................... TN 0.1 0 SRR O (SC) CLAYEY SAND WITH GRAVEL, Fld. Est.. 45% Fine Sand, 35% Low
| Plastic Clay-Silt Fines, and 20% Gravel; Brown (10YR, 4/3); Dense;
Moist.
................................................................................ (CH) FAT CLAY, FLD. EST: 90% High Plastic Clay-Sit Fines and 0% Fine Sand; Dark |
Greenish Gray (GLEY 1, 4/1); Stiff, Wet.
PPN s o P Y7 It S
............ TS0 OO SO PO S PO O -9
1210 | 1.75 6 1.511.5 L6-1-2

28

20

£

30

NOTES:HSA - Hollow Stem Augers
2,588 - 2.5" Split Spoon Sampler




EXPLORATORY BORING LOG

48 BELLARMINE COURT, SUITE 40, CHICO, CA., 95928 Boring No.
PHONE: 530-894-2487, FAX: 530-894-2437

Project Name: Proposed Burns Valley Development Project No.: 71075.00.001 !Task: 001 |StartDate: 1-13-21 B21 '7
] Estimated Ground Surface .
Location: Bums Valley Road, Clearlake, California _|Elevation (Ft. AMSL): 1365.00 Finish Date:  1-13-21 Sheet: 1 Of 1
Logged By: Santiago Carrillo Drilling Cmpny: Taber Drilling Drill Rig Type: CME-55
Driller: Toby Baldazo | Drilling Method: Hollow Stem Auger (HSA) Hammer Type:140 Pound Auto Trip Hammer
Boring Dia. (In.): 8.00  Total Depth (Ft.): 215 |Backfill or Well Design: Neat Cement Grout
{ £ ‘ Ground Water Information
E £ 3zl g 3 [ Date 11321 [
[ £ €2 & ¢ 5 ts — -
558,25 8" § 2 S |8 188 F [TimeaHouy| 1333 |
2= =%‘mf=%a ¢ & %_ mts“E,. L
£E cE Bz B5E g & e |g§%igz § | Demn(t) None }
T |§ Ez 5% 3 ® |8 &% ° Soil And/Or Rock Material Descriptions
: a 8 SOIL: USCS Symbol; Name: Particle Size Gradation %: Munsel Color; Density/Consistency; Moisture; Odor; Organics; Cementation; Texture; Refuse; Etc.
5 [ ROGK: Unit Name; Lithology; Munse! Color, Cementation; Weathering; Competency; Bedding/F oliation; Fraciure/Joint Spacing & Roughness; RQD; Moisture.
288 ] HTA‘ ................................... il (FILL) Undocumented Fill; Rocks;Garbage; Organics.
1
2
. J ] ;
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 7 (CL) LEAN CLAY WITH SAND, Fld. Est.: 80% Low Plastic Clay-Silt Fines
' / and 20% Fine Sand; Dark Brown (10YR, 3/3); Stiff; Moist,
oL S -2 IO BRI
9 L1-2-2
................ 45 .8 .. a5 ]t
HSA
| |
10
B R 8 2SS
12 L2-2-2 1
............... 45 |5y |Lans w2 very Stif
HSA 1 /
BT T LA R
= | Gravels; Hard; Moist
............................ R T nerease Biaes Tart Tos
HSA
I 402588
7 :
13:33 | 10 1515 | Light Olive Brown (2.5Y, 5/6); §tiff

NOTES:HSA - Hollow Stem Augers
2.58S - 2.5" Split Spoon Sampler




48 BELLARMINE COURT, SUITE 40, CHICO, CA., 95928 Boring No.
PHONE: 530-894-2487, FAX: 530-894-2437
Project Name: Proposed Burns Valley Development Project No.:  71075.00.001 ‘Task: 001  StartDate: 1-13-21 | 321 '8
Estimated Ground Surface .
Location: Burns Valley Road, Clearlake, California Elevation (Ft. AMSL): 1363.00 Finish Date: 1-13-21 Sheet: 1 Of 1
Logged By: Santiago Carrillo Drilling Cmpny: Taber Drilling |DriII Rig Type: CME-55
 Driller: Toby Baldazo Drilling Method: Hollow Stem Auger (HSA) Hammer Type:140 Pound Auto Trip Hammer
Boring Dia. (In.): 8.00 Total Depth (Ft.):  20.0 Backfill or Well Design: Neat Cement Grout
\ P Ground Water Information
@ 5] 3 ——
E E |8z 5 ‘ Date 1-13-21
= 5 ; s |28 @
gg §¢§§ gg-% g =5 f g,é‘; :‘j Time (24 Hour) 14:41
SE 2B |3 B3E 2 5 £ ‘ﬁgﬁg § | Depth(rty | 100
£ % g |5 @ 5 ‘ s 3 © Soil And/Or Rock Material Descriptions
3 g 2 ‘ SOIL: USCS Symbol; Name; Particle Size Gradation %; Munsel Color; Density/Consistency; Molsture; Odor; Orgenics; Cementation; Texture; Refuse; Etc,
= ROCK: Unit Name; Lithology; Munsel Color; Cementation; Weathering; Gompstancy; Bedding/Foliation; Fracture/Joint Spacing & Roughness; RQD; Molsture,
o 01 O OO ... OO (SO (CL) LEAN CLAY WITH SAND, Fld. Est.:85% Low Plastic Clay-Silt Fines and
15% Fine Sand; Dark Yellowish Brown (10YR, 4/4); Stiff; Damp.
OB L L ALLRESS ) BRS
.............. Asv | Mo mns L2
T T I L e
................. VOO LR OOPOY VO DORPOTRURPROTNY [OWvosro R SRR
45+ Hard
g
"""""""" 225" Dark Brown (10YR, 3/3); Very Stiff; White Mottling
Ty
............... ST Stif: Black Motting
!
[
144“ .......... 56 . .
............................. 0 000 OO OO O+ SO
14:41 1 1215 L5-1-2 ) / Increase Sand Content; Brown (10YR, 4/4)
NoTES:HSA - Hollow Stem Augers - -
2.5SS - 2.5" Split Spoon Sampler




APPENDIX C:

Soil Laboratory Test Results
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ATTERBERG INDICES

ASTM D4318
DSA File No. N/A
DSA LEA No. 284 DSA App No. N/A
Project No. 71075.00.001 Project Name City of Clearlake Burns Valley Development Date:  01/20/21
Sample No. BK-1 Boring/Trenct B21-1 Depth, (ft.): 0-3 Tested By: LGH
Description:  (SC) CLAYEY SAND WITH GRAVEL; Yellowish Brown (10YR, 4/4) Checked By: DJP
Sample Location: Lab. No.  C21-014
|Estimated % of Sample Retained on No. 40 Sieve: Sample Air Dried:
Test Method A or B: A
L1QUID LIMIT: PLASTIC LIMIT:
Sample No.: 1 2 3 4 5 1 2 3
[Pan ID: C X E 7 W
[wt. Pan (gr) 3848 38.20 3646 37.46 3779
fwt wet Soil +Pan|  46.96 4942 4806 46.75 4534
ffwt. Dry Sol + Pan 45.07 4682 43.70 45.28 44,15
[Iwt. water (gr) 1.89 260 4.36 147 119
[wt, Dry Soil (gr) 659 862 7.24 782 6.36
[[water Content (%) 287 30.2 60.2 188 187
Number of Blows, I 35 25 15
LIQUID LIMIT = 30 PLASTIC LIMIT = 19
Flow Curve .
700 - Plasticity Index = 1
Eeooj— 11 <
E 500 SN A
g 400 ] | \§ Group Symbol=  CL
% 300 [ ‘ ; roup Symbol =
g %o \ ‘l O .
100 - t |
00 1 i .
1 10 100 |
Nurnber of Blows (N) |
Atterberg Classification Chart
80 e
| 70 : —— | -
£ 60 - CHorOH —
R E— S _
g 5 ' GLorOL i
g 20 ] -—-/
10 e ——— | | MHorOH |
0 =" ML or OL \
' 0 10 20 30 40 50 60 70 80 90 100
Liquid Limit (%)

48 BELLARMINE COURT, SUTE40 | CHICO, CA 95928 | www.NV5coMm | OFFICE 530.804.2487 | FAX530.894.2437
CONSTRUCTION QUALITY ASSURANGE - INFRASTRUGCTURE - ENERGY - PROGRAM MAMAGEMENT - ENVIRONMENTAL

71075.00_21-0120_C21-014_B21-1_BK-1_D422_D4318.xIsm, atterberg Rev. 170831



PARTICLE SIZE DISTRIBUTION

V | 5 TEST WORK SHEET
ASTM D422, C136
DSA File No. N/A
! 284 DSA App No. N/A
T Steve Only Analysis Worksheet
71075.00.001  Project Name: City of Clearlake Burns Valley Development Date:  01/20/21
BK-1 Boring/Trench: B21-1 Depth, (ft.): 0-3 Tested By: LGH
(SC) CLAYEY SAND WITH GRAVEL; Yellowish Brown (10YR, 4/4) Checked By: DJP
Sample Location: Lab.No.” C21-014 |
Woisture Content Data: Tolal Material Sample Data:
Pan D
Pan Weight (gm)
Pan ID Wet Soil + Pan Wt. 3,065.00 (gm)
Pan Weight {gm) Total Wet Weight 306500  (gm)
Wet Soil + Pan (gm) Total Dry Weight 306500  (gm)
Dry Soil + Pan (gm) Total Dry Wt. >#4 Sieve 118320 (gm)
Water Weight 0.00 (gm) Total Dry Wt.<#4 Sieve 1,881.80 (gm)
Dry Soil Weight 0.00 (gm) Total Dry Wt. <#200 Sieve 614.73 (gm)
Moisture Content — 0.0 (%) Total Percent <#200 Sieve — 2006 (%)
GRAVEL PORTION SIEVE ANALYSIS
(Portion Retained On > #4 Sieve)
Sieve Size Particle Diameter Wet Weight Dry Weight
Inches Millimeter Retained Retained Accum. Passing Percent
On Sieve On Sieve On Sieve Sieve Passing
(in.) {mm) (gm) (gm) (gm) {gm) (%)
B Inch B.0000 T50.40 ; ~0.00 3,000, 00|
3Inch 3.0000 76.20 0.00 0.00 3,065.00 100.0
2 Inch 2.0000 50.80 0.00 0.00 3,065.00 100.0
1.5Inch 1.5000 38.10 0.00 0.00 3,065.00 100.0
1.0 Inch 1.0000 25.40 26.10 26.10 26.10 3,038.90 99.1
3/4 Inch 0.7500 19.05 66.10 66.10 92.20 2,972.80 97.0
1/2 Inch 0.5000 12.70 239.00 239.00 331.20 2,733.80 89.2
3/8 Inch 0.3750 9.53 235.60 235.60 566.80 2,498.20 815
# 0.1870 4.75 616.40 616.40 1,183.20 1,881.80 61.4
PAN T,88TE0 T,88T80
(Portion Retained On < #4 Sieves)
Representative Sample Data:
Pan (D #200 Wash Data:
Pan Weight (gm) Portion >#200 Sieve: 22240 (gm)
et Soil +Pan 330.30 {gm) Portion <#200 Sieve: 107.90 (gm)
Wet Soil 330.30 (gm) Percent <#200 Sieve 32.67 (%)
Dry Soil 330.30 (gm) Total Wt. <#200 Sieve 614.73 (gm)
Sieve Size Particle Diameter Dry Weight Rep. Sample Total Sample Accum. Total
Inches Millimeter Retained Percent Weight Grand Total Percent
On Sieve Retained Retained On Sieve Passing
(in.) {mm) (gm) (%) {gm) (gm) {%)
710 0o 2,000 i AL 2301 T 00.2] Lr%
#20 0.033 0.850 4850 14.68 276.32 1,982.52 35.3
#40 0.017 0.425 27.60 8.36 157.24 2,139.77 30.2
#60 0.010 0.250 16.50 5.00 94.00 2,233.77 27.1
#100 0.006 0.150 17.80 5.39 101.41 2,335.18 23.8
#200 0.003 0.07% 20.20 0.12 115.08 2,400.21 201
PAN Discard
48 BELLARMINE COURT, SUITE 40 | Crico, CA95928 | www.NV5.com | OFFicE 530.894.2487 | Fax 530.894.2437

CONSTRUGTION QUALITY ASSURANCE - INFRASTRUCTURE - ENERGY - PROGRAM MANAGEMENT -~ ENVIRONMENTAL

71075.00_21-0120_C21-014_B21-1_BK-1_D422_D4318.xism, Sieve #4

Rev. 17-0831



\

DSA LEA No.:

J

eariake surns vValley

evelopment

i T Ci
BK-1 Boring/Trench: B21-1

Depth, (ft.): 0-3
{SC) CLAYEY SAND WITH GRAVEL; Yellowish Brown (10YR, 4/4)

Date: 172072021
Tested By: LGH
Checked By: DJP
Lab. No. TZT-0T4 |

PARTICLE SIZE DISTRIBUTION

ASTM D422, C136

Sample Location:
Sieve Size Fariicle Diamefer Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing
On Sieve On Sieve Sieve
{U.S. Standard) (in.) {mm) (gm) (gm) (gm) (%)
B nen 50000 o0 8 B0 00 0000 1000
3Inch 3.0000 76.2 0.00 0.0 3,065.0 100.0
2Inch 2.0000 50.8 0.00 0.0 3,065.0 100.0
1.5 Inch 1.5000 38.1 0.00 0.0 3,065.0 100.0
1.0 Inch 1,0000 254 26.10 26.1 30389 99.1
3/4 Inch 0.7500 191 66.10 922 29728 97.0
1/2 Inch 0.5000 127 239.00 331.2 2,7338 89.2
3/8 Inch 0.3750 95 235,60 566.8 72,4982 81.5
#4 0.1870 4.7500 616.40 1,183.2 1,881.8 614
#10 0.0790 2.0066 523.01 1,706.2 1,358.8 443
#20 0.0335 0.8500 276.32 19625 1,082.5 353
#0 0.0167 04250 157.22 2,139.8 925.2 302 |
#50 0.0098 0.2500 94.00 22338 8312 274
#100 0.0059 0.1500 10741 2,335.2 7298 233
#200 0.0030 0.0750 115,08 24503 614.7 20.1
e
z
Particle Size Gradation
I Boulders l Cobble ] Coarse ®f®' Fine | Coarse| Medium | Fine Sit l Clay 1
s W m l |
€ goo [ W 5 T
g 700 | | B N S 1 |
P o = i
£ doo - S~
P —
s ‘ L - ‘
1.,000.000 100.000 10.000 1.000 0.100 0.010 0.001 |
Particle Size (mm) ‘
|
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DSA LEA No. 284

ATTERBERG INDICES

DSA File No.

N/A

ASTM D4318

DSA App No. N/A

Project No. 71075.00.001 Project Name City of Clearlake Burns Valley Development Date:  01/20/21
Sample No. B2-1-1 Boring/Trenct B21-1 Depth, (ft.): 31.0 Tested By: LGH
Description:  (CH) FAT CLAY, Dark Greenish Gray (GLEY 1, 4/1) Checked By: DJP
Sample Location: Lab. No.  C21-014
I;timated % of Sample Retained on No. 40 Sieve: Sample Air Dried:
Test Method A or B:
TIQUID LTMIT: PLASTIC LIMIT:
|Sample No.: 1 2 3 5 1 2 3
[fPan 1D: E © X D z
ffwt. Pan (gr) 3645 3847 38.20 38.29 3746
{[wt. wet Soil +Pan 4443 4824 4742 450 4355
[{wt. Dry Soil +Pan 4169 44,81 44,07 4331 4243
[{wt. water (gr) 274 343 3.35 119 112
{wt. Dry Scil (gr) 5.24 6.34 587 502 497
{[Water Content (%) 523 54.1 57.1 237 25
[INumber of Biows, 33 25 15
LIQUID LIMIT = 54 PLASTIC LIMIT = 23
T - \
Flow Curve Plasticity Ind 3
. 600 5 . asticity Index =~ 31
€ 500 | ==Y HEE
2 40 — ‘
% 300 1 — T Group Symbol = CH
= 200 } i
= 100 | ' o |
00 L] L1
1 10 100
Number of Blows (N)
' |
m Atterberg Classification Chart
80
|
70 | ! . ‘ 1 —‘
£ 60 +— CHorOH —
g 50 ‘ | 74/7—
= —— —
_% 30 GLorOL 1 & ] |
a 20 +— —
/
10 ;-7‘4_ R MH or OH
0 i i | ML or OL | | |
0 10 20 30 40 50 60 70 80 90 100
l” Liquid Limit (%)
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71075.00_21-0120_C21-014_B21-2_BK-2D422_D4318.xIsm, atterberg

ATTERBERG INDICES

ASTM D4318
DSA File No. N/A
DSA LEA No. 284 DSA App No. N/A
Project No. 71075.00.001 Project Name City of Clearlake Burns Valley Development Date:  01/20/21
Sample No. BK-2 Boring/Trenct B21-2 Depth, (ft.): 1-3 Tested By: LGH
Description:  (CL) SANDY CLAY; Dark Yellowish Brown (10YR, 3/6) Checked By: 0
Sample Location: Lab. No.  C21-014
Estimated % of Sample Retained on No. 40 Sieve: Sample Air Dried:
Test Method A or B: A
CIQUID LIV PLASTIC LIMIT:
Sample No.: 1 2 3 4 5 1 2 3
Pan ID: D A B \s Y
Wt. Pan (gr) 38.30 38.47 38.98 37.35 3712
IWt. Wet Soil +Pan 4747 50.22 4841 44.65 4320
(Wt. Dry Soil +Pan 4497 46.90 45.71 4337 4217
[Wt. Water (gr) 2.50 3.32 2.70 1.28 1.03
[wt. Dry Soil gr) 6.67 843 6.73 6.02 505
|[Water Content (%) 375 394 401 213 204
Number of Blows, N 35 22 15
LIQUID LIMIT = 39 PLASTIC LIMIT = 21
Flow Curve
500 Plasticity Index = 18
g | | —
= 400 - — 11 Z
2 I
§ 300 = i T
O | \ Group Symbol = CL
E 200 |
= 100 i i
00 | | |
1 10 100
Number of Blows {N)
Atterberg Classification Chart
80
[
: [ — —
& 60 — — ——  CHorOH
3 = . : —
= . —— -
[ E' 30 _ GLorOL | B _// .|
| E I /
o 20 +4— B S _ : —
10 | _,/!l/ MH or OH
0 1 t === ‘ MLor OL \
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit (%) !
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PARTICLE SIZE DISTRIBUTION
TEST WORK SHEET
ASTM D422, C136
DSA File No. N/A
: __ 284 DSA App No. N/A
Sieve Only Analysis Worksheet
71075.00.001  Project Name: City of Clearlake Burns Valley Development Date:  01/20/21
BK-2 Boring/Trench: B21-2 Depth, (ft.): 1-3 Tested By: LGH
(CL) SANDY CLAY; Dark Yellowish Brown (10YR, 3/6) Checked By: 0
Lab. No.” C21-014 |
Total Material Sample Data:
Pan ID
Pan Weight (gm)
Wet Soil + Pan Wt. 208870 (gm)
Total Wet Weight 204870  (gm)
Total Dry Weight 204870  (gm)
Total Dry Wt. >#4 Sieve 224.20 (gm)
Total Dry Wt.<#4 Sieve 182450  (gm)
Total Dry Wt. <#200 Sieve 1,169.67  (gm)
Total Percent <#200 Sieve — 5709 (%)
GRAVEL PORTION SIEVE ANALYSIS
(Portion Retained On > #4 Sieve)
Sieve Size Particle Diameter Wet Weight Dry Weight
Inches Millimeter Retained Retained Accum. Passing Percent
On Sieve On Sieve On Sieve Sieve Passing
(in.) {mm) {gm) (gm) {gm) (gm) (%)
B Inch ~o.0000 T52.40 0.00 000 2,048.70 T00.0
3Inch 3.0000 76.20 0.00 0.00 2,048.70 100.0
2 Inch 2.0000 50.80 0.00 0.00 2,048.70 100.0
1.5 Inch 1.5000 38.10 0.00 0.00 2,048.70 100.0
1.0 Inch 1.0000 25.40 0.00 0.00 2,048.70 100.0
3/4 Inch 0.7500 19.05 0.00 0.00 2,048.70 100.0
1/2 Inch 0.5000 12.70 0.00 0.00 2,048.70 100.0
3/8 Tnch 0.3750 9.53 28.20 28.20 28.20 2,020.50 98.6
#4 0.1870 475 196.00 196.00 224.20 1,824.50 89.1
PAN TB2A50 TBZA50
(Portion Retained On < #4 Sieves)
Representative Sample Data:
Pan D #200 Wash Data:
Pan Weight (gm) Portion >#200 Sieve: 117.40 (gm)
et Soil +Pan 327.10 (gm) Portion <#200 Sieve: 209.70 (gm)
Wet Soil 327.10 (gm) Percent <#200 Sieve 64.11 (%)
Dry Soil 327.10 (gm) Total Wt. <#200 Sieve 1169.67 (gm)
ieve Size Particle Diameter Dry Weight Rep. Sample Total Sample Accum. Total
Inches Millimeter Retained Percent Weight Grand Total Percent
On Sieve Retained Retained On Sieve Passing
(in.) (mm) (gm) (%) (gm) (gm) (%)
710 A 7000 PR 7.00 0.5 : 526
#20 0.033 0.850 17.10 5.23 95.38 452.33 77.9
#40 0.017 0425 15.50 474 86.46 538.79 73.7
#60 0.010 0.250 13.70 419 76.42 615.20 70.0
#100 0.006 0.150 19.10 5.84 106.54 721.74 64.8
#200 0.003 0.075 28.20 8.02 15729 879.03 LY
PAN Discard
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V ‘ 5 ASTM D422, C136
DSA LEA No.: 284
. y Development Date: 1/20/2021
Boring/Trench: B21-2 Depth, (ft.): 1-3 Tested By: LGH
Description: (CL) SANDY CLAY; Dark Yellowish Brown (10YR, 3/6) Checked By: 0
Sample Location: __ Lab. No. TZT1-074
Sieve Size Parlicle Diameler Dry Weight on Sieve Percent |
Inches Millimeter Retained Accumulated Passing Passing
On Sieve On Sieve Sieve
(U.S. Standard) (in.) {mm) (gm) {om) (gm) (%)
S men ) oo 000 y T008.7 [N —
31Inch 3.0000 76.2 0.00 0.0 2,048.7 100.0
2inch 2.0000 50.8 0.00 0.0 2,048.7 100.0
1.5 Inch 1.5000 38.1 0.00 0.0 2,048.7 100.0
1.0 Inch 1.0000 25.4 0.00 0.0 2,048.7 100.0
34 1nch 0.7500 191 0.00 0.0 2,048.7 100.0
112 Inch 0.5000 127 0.00 0.0 2,048.7 100.0
3/8 Inch 0.3750 9.5 28.20 282 2,020.5 98.6
#4 0.1870 47500 196.00 224.2 1,824.5 89.1
#10 0.0790 2.0066 132.75 370 1,691.7 826
#20 0.0335 0.8500 95,38 452.3 1,596.4 71.9
#0 0.0167 0.4250 86.46 536.8 1,500.9 73.7
#60 0.0098 0.2500 76.42 615.2 14335 70.0
#100 0.0059 0.1500 106.54 7207 1,327.0 6438
#200 0.0030 0.0750 157.29 879.0 1,169.7 574
£
E
£
£
Particle Size Gradation
| Bouders | cobbe | Coase & Fine [ coarse| Medum[° Fine it Clay
100.0 4
£ 900 1 ! -
PRl s e
E 500 1+ 1‘ - i ! % 1
= 40.0 i i T —
8 30.0 i 1 T 1
& 200 [ T T 1 B
100 ; H ' iamm)
1,000.000 100.000 10.000 1.000 0.100 0.010 0.001
Particle Size (mm)
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MOISTURE & DENSITY

ASTM D2216, D2937, C566

DSA File No. N/A
DSA LEA No. 284 DSA App No. N/A
Project No. 71075.00.001 Project Name: City of Ciearlake Bums Valley Development Date: 01/20/21
TestedBy:  LGH
CheckedBy.  DJP
Lab. No. C21-014
SAMPLE LOCATION DATA
[Boring/Trench No. Units | B21-2
[ISampe No. L2-1-2
([Depth Interval (ft) 6.0
Sample Description
(=
5
o
B
E
2
=
a
E
(&3
=
g5
w o
3s
‘USCS Symbol CL
SAMPLE DIMENSION AND WEIGHT DATA
ample Length (in) 0.043
ample Diameter (In) 2
Sample Volume (ch 0.0154
| ‘et Soil + Tube Wt. (ar) 817.20
mne WL {ar) 0.00
et Soil Wi. (gr) 817.20
CONTENT DATA
are No. LL-2
are Wi. (ar) 0.00
et Soil + Tare Wi. (gr) 817.20
ry Soll + Tare Wi | (1) 703.70
ater WE. {ar) 113.50
ry Soil Wi. {or) 703.70
oisure Conient (%) 6.1
TEST RESULTS
et Unit Wt (pef) 1171
oisiure Content (%) 16.1
ry Unit Wi (pei) 100.8
MOISTURE CORRECTION DATA
Gauge WVoisiure %)
Value Correction Factor
COMPAC mmm STM DT557, or CALZ16)
est Mefhod
urve No.
ax Wet Unit Wt (pef)
ax Dry Unit Wt (pcf)
plimum Moisture (")
‘et Relative Comp. (%)
Ty Relative Lomp. (")
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Unconsolidated Undrained Test

NV5

48 Bellarmine Court, Suite 40
Chico, CA 95928
530-894-2487

ASTM D2850
Mohr Circles
3000.00
2700.00 - M Specimen 1
2400.00
E 2100.00 -
1800.00 -
&
7] 1500.00 -
™)
g
& 1200.00 -
900.00 -
600.00 -
300.00 - Strength Intercept = NA
0.00 - | | ! [ | Strength Intercept = NA
Normal Stress (psf)
Project: City of Clearlake Burns Valley Development
Project Number: 71075.00.001
Sampling Date:
Sample Number: L1-2-2
Sample Depth: 1.5 ft
Location: B21-8
Client Name: City of Clearlake

Remarks:
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48 Bellarmine Court, Suite 40
Chico, CA 95928
53()-894-2487

Unconsolidated Undrained Test

ASTM D2850

Specimen Number

Before Test 5
Membrane Thickness (in) 0.001
Initial Cell Pressure (psi) 5.0
Height (in) 5.680
Diameter (in) 2.375
Water Content (%) 18.5
Wet Density (Units) 120.4
Dry Density (pcf) 101.6
Degree of Saturation (%) 78.0
Void Ratio 0.628
Height To Diameter Ratio 2.392

Test Data
Comp. Strength at Failure (psf) 1538.51
ol at Failure (psf) 2258.51
03 at Failure (psf) 720.00
Rate of Strain (in/min) 0.085200
Axial Strain at Failure (%) 20.44

After Test ,

Final Water Content (%) P 223
Project: City of Clearlake Burns Valley Development
Project Number: 71075.00.001
Sampling Date:
Sample Number: L1-2-2
Sample Depth: 1.5ft
Location: B21-8
Client Name: City of Clearlake
Project Remarks:

Specimen 1 Specimen 2 Specimen 3 Specimen 4 Specimen 5 Specimen 6 Specimen 7 Specimen 8

Failure Sketch  Failure Sketch Failure Sketch  Failure Sketch Failure Sketch  Failure Sketch  Failure Sketch  Failure Sketch
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48 Bellarmine Court, Suite 40
Chico, CA 95928
530-894-2487

Unconsolidated Undrained Test

ASTM D2850

Specimen 1

Test Description: D2850
Other Associated Tests:
Device Details:
Test Specification:
Test Time: 2/3/2021
Technician: DJP Sampling Method:
Specimen Code: Specimen Lab #:
Specimen Description:
Specific Gravity: 2.650
Plastic Limit: 0 Liquid Limit: 0
Height (in): 5.680 Diameter (in): 2.375
Area (in?): 4.430 Volume (in%): 25.16
Large Particle:
Moisture Material: Specimen
Moist Weight (g): 795.4 n
Test Remarks:




ASTM D2850

NIVI3

Mohr Circles (Total Stress) Graph

Shear Stress (psf)
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Stress-Strain Graph

ASTM D2850

Vi

Corrected Stress (psf)
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APPENDIX D:

Liguefaction Analysis Results
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APPENDIX E:

Seismic Design Parameters
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OSHPD

City of Clearlake - Burns Valley Development
Latitude, Longitude: 38.9638, -122.6349

Redbud Library (P
& 4
= &
Turner Ave
Grocery Outlet e _ Clearlake 9
United States Safeway 9 Veterinary Clinic
Postal Service
Google Bank of the West e "
p data ©2021

Date 2/19/2021, 12:14:23 PM
Design Code Reference Document ASCE7-16
Risk Category I
Site Class D - Default (Ses Section 11.4.3)
Type Value Description
Sg 15 MCER, ground motion. (for 0.2 second period)
CH 0.541 MCEg ground mation. (for 1.0s period)
Sms 18 Site-modified spectral acceleration value
Sm null -See Section 11.4.8 Site-modified spectral acceleration value
Sps 1.2 Numeric seismic design value at 0.2 second SA
Spq null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA
Type Value Descﬂptbn
sbC null -See Section 11.4.8 Seismic design category
Fa 1.2 Site amplification factor at 0.2 second
Fy null -See Section 11.4.8 Site amplification factor at 1.0 second
PGA 0.523 MCEg peak ground acceleration
Fpga 12 Site amplification factor at PGA
PGAy 0.628 Site modified peak ground acceleration
T 8 Long-period transition period in seconds
SsRT 1.567 Probabilistic risk-targeted ground motion. (0.2 second)
SsUH 1.672 Factored uniform-hazard (2% probability of Mam in 50 years) spectral acceleration
SsD 15 Factored deterministic acceleration value. (0.2 second)
S1RT 0.541 Probabilistic risk-targeted ground motion. (1.0 second)
S1UH 0.586 Factored uniform-hazard (2% probability of exceedance In 50 years) spectral accsleration.
81D 0.6 Factored deterministic acceleration valuse. (1.0 second)
PGAd 0.523 Factored deterministic acceleration value. (Peak Ground Acceleration)
Cgrs 0.937 Mapped value of the risk coefficient at short periods
Cgry 0.923 Mapped valus of the risk coefficient at a period of 1 s



