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1 INTRODUCTION

In accordance with your request and authorization, we have prepared this geotechnical evaluation
report for the proposed improvements at the Loveland Reservoir in Alpine, California (Figure 1).
Presented in this report are the results of our background review, field exploration, and
geotechnical laboratory testing along with our conclusions regarding the geotechnical conditions
at the site and our recommendations for the design and earthwork construction aspects of this

project.

2 SCOPE OF SERVICES

Ninyo & Moore’s scope of services for this project included the following tasks:

e Reviewing readily available pertinent information including published in-house geotechnical
literature, topographic maps, geologic maps, fault maps, and historic aerial photographs.

¢ Performing a field reconnaissance to observe site conditions and to mark the locations of our
exploratory borings and test pits.

e Performing a subsurface exploration consisting of the excavating, logging, and sampling of
four exploratory borings and two test pits. In-place and bulk samples of the materials
encountered were collected at selected intervals from the borings and test pits and transported
to our in-house geotechnical laboratory for testing.

e Performing geotechnical laboratory testing on representative samples to evaluate pertinent
soil parameters for design and classification purposes.

e Performing engineering analyses of the site geotechnical conditions based on data obtained
from our background review, field exploration, and laboratory testing.

e Preparing this geotechnical evaluation report describing the findings and conclusions of our study
and providing recommendations for design and construction of the proposed improvements.

3 SITE AND PROJECT DESCRIPTION

The proposed project is located at the Loveland Reservoir which is south of Alpine, California in
Cleveland National Forest (Figure 1). The Loveland Reservoir trends east to west and is located
to the south of Japatul Road. The project site is situated within a ravine located at the northeastern
section of the Loveland Reservoir. The proposed overlook is on a descending ridge below the
parking lot south of Japatul Road while the proposed pedestrian bridge is located near the mouth of a
drainage feature with steep sloping sides that empties into the reservoir. The sloping sides along the
mouth of the drainage exhibited erosional features and cut banks from periods of high-water flow. The
area generally consists of open space with various hiking trails. Onsite elevations range from
approximately 1,350 to 1,450 feet above mean sea level (MSL).
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Based on our correspondence with your office, we understand that the proposed improvements
will include a pedestrian bridge that will serve as a crossing at the ravine to provide access to
hiking trails along with an overlook up-slope from Loveland Reservoir and the planned pedestrian
bridge. The pedestrian bridge is proposed to be an approximately 4- to 6-foot wide, 30-foot long,
truss bridge supported on shallow foundations. The overlook is proposed to be an approximately
20-foot by 20-foot elevated deck supported on shallow foundations. Additional improvements may
also include repair of the existing trails in the vicinity of the overlook and bridge along with a new

parallel trail between the pedestrian bridge and overlook structure.

4 SUBSURFACE EXPLORATION

Our subsurface exploration was conducted on February 3, 2025, and included the drilling, logging,
and sampling of four exploratory borings (B-1, B-2, HA-1, and HA-2), and excavating, logging,
and sampling of two exploratory test pits (TP-1 and TP-2). Prior to commencing the subsurface
exploration, USA was notified for marking of the existing site utilities. The purpose of the borings
and test pits was to evaluate subsurface conditions and to collect soil samples for laboratory

testing.

Borings B-1 and B-2 were excavated on opposing sides of the ravine to be crossed by the
proposed pedestrian bridge to depths up to approximately 8 feet using a limited access tripod drill
rig equipped with solid stem augers. Test pits TP-1 and TP-2 were also on opposing sides of the
ravine to depths up to approximately 7 feet and were excavated using manual methods. Borings
HA-1 and HA-2 were excavated in the vicinity of the proposed overlook deck structure to depths
up to approximately 3 feet using manual methods. Ninyo & Moore personnel logged the borings
and test pits in general accordance with the Unified Soil Classification System (USCS) and ASTM
International (ASTM) Test Method D 2488 by observing cuttings and drive samples.
Representative bulk and in-place soil samples were obtained from the borings and test pits. The
samples were then transported to our in-house geotechnical laboratory for testing. The
approximate locations of the borings and test pits are shown on Figure 2. Logs of the borings and
test pits are included in Appendix A.

5 LABORATORY TESTING

Geotechnical laboratory testing was performed on representative soil samples collected from our
subsurface exploration. Testing included an evaluation of gradation (sieve) analysis, shear strength,
and soil corrosivity. Descriptions of the geotechnical laboratory test methods and the results of the

geotechnical laboratory tests performed are presented in Appendix B.
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6 GEOLOGY AND SUBSURFACE CONDITIONS

Our findings regarding regional and site geology and groundwater conditions are provided in the

following sections.

6.1 Regional Geologic Setting

The project is situated in the coastal foothill section of the Peninsular Ranges Geomorphic
Province. This geomorphic province encompasses an area that extends approximately 900 miles
from the Transverse Ranges and the Los Angeles Basin south to the southern tip of Baja California
(Norris and Webb, 1990; Harden, 2004). The province varies in width from approximately 30 to
100 miles. In general, the province consists of rugged mountains underlain by Jurassic
metavolcanic and metasedimentary rocks, and Cretaceous igneous rocks of the southern
California batholith. The portion of the province in San Diego County that includes the project area

consists generally of Cretaceous age sedimentary and volcanic rock.

The Peninsular Ranges Province is traversed by a group of sub-parallel faults and fault zones
trending approximately northwest. Several of these faults, shown on Figure 3, are considered
active faults (Jennings, 2010). The Elsinore, San Jacinto, and San Andreas are active fault
systems located northeast of the project area and the Rose Canyon, Coronado Bank, San Diego
Trough, and San Clemente faults are active fault located west of the project area. The Julian
segment of the Elsinore Fault is the nearest active fault and has been mapped approximately
22 miles northeast of the site. Major tectonic activity associated with these and other faults within
this regional tectonic framework consists primarily of right-lateral, strike-slip movement. Further
discussion of faulting relative to the site is provided in the Faulting and Seismicity section of this

report.

Site Geology
The geology of the site vicinity is shown on Figure 4. Geologic units encountered during our site
reconnaissance and subsurface exploration included residual soils, alluvium, and granitic rock.
Generalized descriptions of the earth units encountered during our field reconnaissance and
subsurface exploration and mapped in the vicinity of the site are provided in the subsequent
sections (Todd, 2004). Additional descriptions of the subsurface units are provided on the boring
and test pit logs in Appendix A.

6.2.1 Residual Soils
Residual soils were encountered in our borings HA-1 and HA-2 (i.e., in the vicinity of the

overlook) from the ground surface to depths of approximately 1 foot. As encountered, the
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residual soils generally consisted of reddish brown and reddish gray, moist, medium dense,
silty sand. Scattered gravel-sized granitic rock fragments were encountered within the

residual soils.

6.2.2 Alluvium

Alluvium was encountered in our borings B-1 and B-2 and our test pits TP-1 and TP-2 (i.e.,
in the vicinity of the pedestrian bridge) from the ground surface to depths up to approximately
7 feet. As encountered, the alluvium generally consisted of various shades of brown, moist,
loose to very dense, silty sand and firm, sandy silt. Scattered gravel and gravel-sized granitic

rock fragments were encountered within the alluvium.

6.2.3 Granitic Rock

As shown on the regional geologic map, Figure 4, the site is mapped as being underlain by
the Tonalite of Las Blancas, Japatul Valley Tonalite, and Corte Madera Monzogranite units of
the Peninsular Ranges Batholith. These materials are collectively referred to on our boring
logs, test pit logs, and in our report as granitic rock. Granitic rock was encountered in each
of our borings and test pits underlying the residual soils or alluvium and extending to the total
depths explored, with the exception of TP-1, which was terminated at a depth of 7 feet in
alluvium. As encountered, the granitic rock generally consisted of various shades of gray and
brown, moist, slightly weathered to decomposed, fine- to medium-grained granitic rock.
Refusal to drilling and/or manual excavation was encountered in our borings and/or test pits

within the granitic rock materials.

Groundwater

Groundwater was not encountered during our explorations. Perched water may be encountered
at the contact between the residual soil/alluvium and the underlying granitic rock. Fluctuations in
groundwater typically occur due to variations in precipitation, water levels within Loveland
Reservoir, ground surface topography, subsurface stratification, irrigation, groundwater pumping,

flooding, and other factors.

Faulting and Seismicity
The numerous faults in southern California include active, potentially active, and inactive faults. As
defined by the California Geological Survey, active faults are faults that have ruptured within
Holocene time, or within approximately the last 11,000 years. Potentially active faults are those that
show evidence of movement during Quaternary time (approximately the last 1.6 million years), but

for which evidence of Holocene movement has not been established. Inactive faults have not
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ruptured in the last approximately 1.6 million years. The approximate locations of major active and
potentially active faults in the vicinity of the site and their geographic relationship to the site are
shown on Figure 3. Additionally, the site is not located within a State of California Earthquake Fault

Zone (formerly known as Alquist-Priolo Special Studies Zone) (Hart and Bryant, 2007).

The site is located in a seismically active area, as is the majority of southern California, and the
potential for strong ground motion is considered significant during the design life of the proposed
structures. Based on our review of the referenced geologic maps, as well as on our site
reconnaissance, no faults are mapped as underlying the project site. The nearest known active fault

is the Julian Segment of the Elsinore Fault located approximately 22 miles northeast of the site.

In general, hazards associated with seismic activity include strong ground motion, ground rupture,

and liquefaction. These hazards, along with landsliding, are discussed in the following sections.

Strong Ground Motion
Considering the proximity of the site to active faults capable of producing a maximum moment
magnitude of 6.0 or more, the project area has a high potential for experiencing strong ground
motion. The 2022 California Building Code (CBC) specifies that the risk-targeted maximum
considered earthquake (MCERg) ground motion response accelerations be used to evaluate
seismic loads for design of buildings and other structures. Based on our review of the California
Geological Survey’'s shear wave velocity map, the average shear wave velocity in the upper
30 meters (100 feet) of the subsurface profile (Vsso) is estimated to be approximately 710 meters
per second (2,330 feet per second) (CGS, 2016). In accordance with Chapter 20 of the
ASCE 7-16 for the Minimum Design Loads and Associated Criteria for Building and Other

Structures, the site classification is Site Class C.

In accordance with ASCE 7-16, the mapped MCEgr ground motion response accelerations were
determined using the 2025 ASCE Hazard Tool (web-based). The MCEr ground motion response
accelerations are based on the spectral response accelerations for 5 percent damping in the
direction of maximum horizontal response and incorporate a target risk for structural collapse
equivalent to 1 percent in 50 years with deterministic limits. Spectral response acceleration
parameters, consistent with the 2022 CBC, are provided in Section 8.2 for the evaluation of
seismic loads on buildings and other structures.

ASCE 7-16 specifies that the potential for liquefaction and soil strength loss be evaluated, where
applicable, for the maximum considered earthquake geometric mean (MCEg) peak ground
acceleration adjusted for site effects (PGAwm). The PGAwm is based on the geometric mean peak

ground acceleration with a 2 percent probability of exceedance in 50 years. The PGAw was
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calculated as 0.406g.

Ground Rupture
Based on our review of the referenced literature and our site reconnaissance, no active faults are
known to cross the project vicinity. Therefore, the potential for ground rupture due to faulting at
the site is considered low. However, lurching or cracking of the ground surface as a result of

nearby seismic events is possible.

Liquefaction and Seismically Induced Settlement
Liguefaction is the phenomenon in which loosely deposited granular soils with silt and clay
contents of less than approximately 35 percent and non-plastic silts located below the water table
undergo rapid loss of shear strength when subjected to strong earthquake-induced ground
shaking. Ground shaking of sufficient duration results in the loss of grain-to-grain contact due to
a rapid rise in pore water pressure, and causes the soil to behave as a fluid for a short period of
time. Liquefaction is known generally to occur in saturated or near-saturated cohesionless soils
at depths shallower than 60 feet below the ground surface. Factors known to influence liquefaction
potential include composition and thickness of soil layers, grain size, relative density, groundwater
level, degree of saturation, and both intensity and duration of ground shaking. Due to the shallow

depth to competent granitic rock at the site, liquefaction is not a design consideration.

Landsliding
Based on our review of referenced geologic maps, literature and topographic maps, and
subsurface exploration, landslides or indications of deep-seated landsliding were not noted
underlying the project site. In our opinion, the potential for significant large-scale slope instability

at the site is not a design consideration.

Flood Hazards

Based on review of the Federal Emergency Management Agency (FEMA) flood hazard map for
the area (2012), the site is not located within mapped floodplains, flood zones, or active floodways.
Based on this review, the potential for flooding at the site is considered low. However, as shown
on Figure 5, the proposed pedestrian bridge crosses over the Palo Verde Dam mapped dam
inundation area (CDWR, 2025) with an maximum inundation depth of 3 to 6 feet (GEI, 2020).
Based on this review and our reconnaissance, there is potential for flooding to occur as a result

of failure of the upstream Palo Verde Dam.
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7 CONCLUSIONS

Based on our review of the referenced background data, subsurface exploration, and
geotechnical laboratory testing, it is our opinion that construction of the proposed improvements
is feasible from a geotechnical standpoint. In general, the following conclusions were made:

o Based on the results of our field and laboratory evaluations, the subsurface materials at the
site consist of residual soils, alluvium, and granitic rock.

e Outcroppings of granitic rock are exposed at the ground surface. Excavations extending into
granitic rock will encounter very difficult excavation conditions due to the presence of bedrock
materials and/or corestones. The contractor should be prepared for the use of heavy ripping,
rock breaking and/or rock coring techniques to perform onsite excavations.

¢ Groundwater was not encountered in our borings or test pits. However, groundwater levels at
the time of construction may be different as a result of the water level within Loveland
Reservoir. Additionally, perched water conditions may be encountered at the contact between
the granitic rock and the overlying residual soil and/or alluvium.

o No faults are mapped at the site. The closest known active fault, the Julian Segment of the
Elsinore Fault has been mapped approximately 22 miles northeast of the site.

e Based on our field evaluation and a review of referenced maps, landslides are not present on
the project site.

e Onsite excavations will generate oversized materials. Oversized materials should be
screened, rock-picked, removed, or otherwise processed from the excavated materials prior
to reuse as compacted fill.

o Based on a comparison with the California Department of Transportation corrosion criteria
(Caltrans, 2021), the onsite soils are not considered corrosive.

8 RECOMMENDATIONS

The following recommendations are provided for the design and construction of the proposed
project. These recommendations are based on our evaluation of the site geotechnical conditions
and our assumptions regarding the planned development. The proposed site improvements

should be constructed in accordance with the requirements of the applicable governing agencies.

8.1 Earthwork
In general, earthwork should be performed in accordance with the recommendations presented
in this report. The geotechnical consultant should be contacted for questions regarding the

recommendations or guidelines presented herein.
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8.1.1 Pre-Construction Conference

We recommend that a pre-construction meeting be held prior to commencement of grading.
The owner or his representative, the agency representatives, the civil engineer,
Ninyo & Moore, and the contractor should attend to discuss the plans, the project, and the

proposed construction schedule.

8.1.2 Site Preparation

Site preparation should begin with the removal of existing improvements, vegetation, utility
lines, asphalt, concrete, and other deleterious debris from areas to be graded. Tree stumps
and roots should be removed to such a depth that organic material is generally not present.
Clearing and grubbing should extend to the outside of the proposed excavation and fill areas.
The debris and unsuitable material generated during clearing and grubbing should be
removed from areas to be graded and disposed of at a legal dumpsite away from the project

area, unless noted otherwise in the following sections.

8.1.3 Excavation Characteristics

During our subsurface evaluation, we observed outcroppings of rocks at the surface and
encountered granitic rock. Onsite excavations will encounter very difficult excavation conditions
due to the presence of bedrock materials and/or corestones. The contractor should be prepared
for the use of heavy ripping, rock breaking and/or rock coring techniques to perform onsite
excavations. Furthermore, excavations within the residual soil and/or alluvium may encounter

caving and sloughing soil conditions.

8.14 Construction Dewatering

As previously discussed, groundwater was not encountered during our subsurface
evaluation. However, ground water levels may vary with seasonal variation and the level
of water in the reservoir at the time of construction. Therefore, dewatering measures
during excavation operations should be considered and if needed should be prepared by
the contractor’s engineer based on additional testing and they should be reviewed by the
design engineer. Considerations for construction dewatering should include anticipated
drawdown, piping of soils, volume of pumping, potential for settlement, and groundwater
discharge. It may be prudent to photo-document structures and settlement sensitive
improvements that are adjacent to the area of proposed construction prior to dewatering.
Disposal of groundwater should be performed in accordance with guidelines of the
Regional Water Quality Control Board (RWQCB) and the local waste water treatment

district.
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8.1.5 Temporary Excavations
For temporary excavations, we recommend that the following Occupational Safety and

Health Administration (OSHA) soil classifications be used:

Residual Soils and Alluvium Type C
Granitic Rock Type A

Upon making the excavations, the soil classifications and excavation performance should be
evaluated in the field in accordance with the OSHA regulations. Temporary excavations
should be constructed in accordance with OSHA recommendations. For trench or other
excavations, OSHA requirements regarding personnel safety should be met using
appropriate shoring (including trench boxes) or by laying back the slopes to a slope ratio no
steeper than 1% to 1 (horizontal to vertical) in alluvium or residual soils and % to 1 in granitic rock.
Temporary excavations that encounter seepage may require shoring or may be stabilized by
placing sandbags or gravel along the base of the seepage zone. Excavations encountering
seepage should be evaluated on a case-by-case basis. Onsite safety of personnel is the
responsibility of the contractor.

8.1.6 Materials for Fill

Materials for fill may be processed from onsite excavations or may consist of import materials.
Onsite soils with an organic content of less than approximately 3 percent by volume (or
1 percent by weight) are suitable for reuse as general fill material. Fill soils should be free of
trash, debris, roots, vegetation, organics, or other deleterious materials. Due to the presence
of gravel, rock fragments, and granitic rock, onsite excavations will generate oversize materials
that will need to be screened, rock-picked, removed, or otherwise processed to a suitable
size prior to reuse. Fill materials should not contain rocks or lumps over 3 inches, and not
more than 30 percent larger than % inch. Larger chunks, if generated during excavation, may

be broken into acceptably sized pieces or disposed of offsite.

In the event imported material is needed or used, such materials should generally be granular
soils with a very low to low expansion potential (i.e., an expansion index of 50 or less). Import fill
material should not be corrosive as defined by Caltrans corrosion criteria (Caltrans, 2021).
Materials for use as fill should be evaluated by Ninyo & Moore’s representative prior to filling or
importing. To reduce the potential of importing contaminated materials to the site, prior to
delivery, soil materials obtained from off-site sources should be sampled and tested in
accordance with standard practice (DTSC, 2001). Soils that exhibit a known risk to human

health, the environment, or both, should not be imported to the site.
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8.1.7 Compacted Fill

Prior to placement of compacted fill, the contractor should request an evaluation of the exposed
ground surface by Ninyo & Moore. Unless otherwise recommended, the exposed ground
surface should then be scarified to a depth of approximately 8 inches and watered or dried, as
needed, to achieve moisture contents generally at or slightly above the optimum moisture
content. Where competent granitic rock is exposed at the bottom of excavations, scarification
is not needed. The scarified materials should then be compacted to a relative compaction of
90 percent as evaluated in accordance with the ASTM D 1557. The evaluation of compaction
by the geotechnical consultant should not be considered to preclude any requirements for
observation or approval by governing agencies. It is the contractor's responsibility to notify this
office and the appropriate governing agency when project areas are ready for observation, and

to provide reasonable time for that review.

Fill materials should be moisture conditioned to generally at or slightly above the laboratory
optimum moisture content prior to placement. The optimum moisture content will vary with
material type and other factors. Moisture conditioning of fill soils should be generally consistent

within the soil mass.

Prior to placement of additional compacted fill material following a delay in the grading
operations, the exposed surface of previously compacted fill should be prepared to receive fill.

Preparation may include scarification, moisture conditioning, and recompaction.

Compacted fill should be placed in horizontal lifts of approximately 8 inches in loose thickness.
Prior to compaction, each lift should be watered or dried as needed to achieve a moisture content
generally at or slightly above the laboratory optimum, mixed, and then compacted by mechanical
methods to a relative compaction of 90 percent as evaluated by ASTM D 1557. The upper
12 inches of the subgrade materials beneath vehicular pavements should be compacted to a
relative compaction of 95 percent relative density as evaluated by ASTM D 1557. Successive lifts

should be treated in a like manner until the desired finished grades are achieved.

8.1.8 Slope Modifications

As part of the potential trail repairs and new parallel trail, existing slopes may be modified.
Specific details regarding such modifications were not available. However, in general we
recommend that permanent cut and/or fill slopes resulting from the trail modifications not be
steeper than 2 to 1 (horizontal to vertical). Slopes proposed at steeper inclinations should be
evaluated for stability on a case-by-case basis prior to construction. Structures and

improvements should be set back from the top of slopes in accordance with the 2022 CBC.
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Compaction of the face of fill slopes should be performed by backrolling at intervals of 4 feet
or less in vertical slope height, or as dictated by the capability of the available equipment,
whichever is less. Fill slopes should be overbuilt and cut back to finish grades. The
placement, moisture conditioning, and compaction of fill slope materials should be done in

accordance with the recommendations presented herein.

Site runoff should not be permitted to flow over the tops of slopes. Positive drainage should
be established away from the top of slopes. This may be accomplished by utilizing brow
ditches placed at the top of slopes to divert surface runoff away from the slope face where

drainage devices are not otherwise available.

The onsite residual soils and alluvium may be susceptible to erosion. The project plans and
specifications should contain design features and construction requirements to mitigate
erosion of such soils or contain a maintenance program to redress erosion features as they

develop on a periodic basis.

8.1.9 Drainage

Pad and slope drainage should be conveyed such that runoff water is diverted away from
slopes and structures to suitable discharge areas by erosion-resistant devices
(e.g., gutters, downspouts, concrete swales, etc.). Positive drainage adjacent to
structures should be established and maintained. Positive drainage may be accomplished
by providing drainage away from the foundations of the structure at a gradient of 2 percent
or steeper for a distance of 5feet or more outside building perimeters, and further
maintained by a graded swale leading to an appropriate outlet, in accordance with the

recommendations of the project civil engineer and/or landscape architect.

Surface drainage on the site should be provided so that water is not permitted to pond. A
gradient of 2 percent or steeper should be maintained over the pad area and drainage

patterns should be established to divert and remove water from the site to appropriate outlets.

Care should be taken by the contractor during final grading to preserve any berms,
drainage terraces, interceptor swales or other drainage devices of a permanent nature on
or adjacent to the property. Drainage patterns established at the time of final grading
should be maintained for the life of the project. The property owner and the maintenance
personnel should be made aware that altering drainage patterns might be detrimental to

foundation performance.
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Seismic Design Considerations
Design of the proposed improvements should be performed in accordance with the requirements
of the governing jurisdictions and applicable building codes. Table 1 presents the seismic design

parameters for the site in in accordance with the 2022 CBC guidelines.

Table 1 -2022 California Building Code Seismic Design Criteria

Seismic Design Factors

Seismic Design Category D
Site Class C
Site Coefficient, Fa 1.2
Site Coefficient, Fv 1.5
Mapped Spectral Acceleration at 0.2-second Period, Ss 0.7869g
Mapped Spectral Acceleration at 1.0-second Period, S1 0.285¢
Spectral Acceleration at 0.2-second Period Adjusted for Site Class, Sws 0.9449g
Spectral Acceleration at 1.0-second Period Adjusted for Site Class, Sm1 0.428¢g
Design Spectral Response Acceleration at 0.2-second Period, Sps 0.629¢g
Design Spectral Response Acceleration at 1.0-second Period, Sp1 0.285¢g

Site Modified Maximum Considered Earthquake Geometric Mean (MCEg) Peak
Ground Acceleration (PGAwm) 0.406g

Foundations

The proposed pedestrian bridge and overlook structures are anticipated to be supported on shallow,
spread and/or continuous footings. Recommendations for the shallow foundations are presented in
following sections. Foundations should be designed in accordance with structural considerations and
the following recommendations. In addition, requirements of the appropriate governing jurisdictions

and applicable building codes should be considered in the design of the structures.

8.3.1 Pedestrian Bridge Foundations

The proposed pedestrian bridge may be supported on shallow, spread or continuous footings
embedded 1 foot or more into competent granitic rock. Spread footings should have a width of
18 inches or more and continuous footings should have a width of 24 inches or more. Spread
and/or continuous footings should be founded 18 inches or more below the lowest adjacent grade.
However, given that the proposed pedestrian bridge will cross the mouth of a drainage feature with
sloping sides exhibiting erosional features and cut banks from periods of high-water flow, we
recommend that the foundations be deepened to have a foundation distance to daylight of 8 feet.
The distance to daylight is measured as the horizontal distance from the bottom of the leading edge
of the foundation to the adjacent slope face.
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Shallow, spread and/or continuous footings embedded 1 foot or more into competent granitic rock
may be designed using an allowable bearing capacity of 4,000 pounds per square foot (psf). The
allowable bearing capacity may be increased by one-third when considering loads of short duration
such as wind or seismic forces. The footings should be reinforced in accordance with the

recommendations of the project structural engineer

8.3.2 Overlook Foundations

The proposed overlook may be supported on shallow, spread or continuous footings supported on
competent granitic rock. Spread footings should have a width of 18 inches or more and continuous
footings should have a width of 24 inches or more. Spread and/or continuous footings should be

founded 18 inches or more below the lowest adjacent grade.

Shallow, spread and/or continuous footings supported on competent granitic rock may be designed
using an allowable bearing capacity of 4,000 pounds per square foot (psf). The allowable bearing
capacity may be increased by one-third when considering loads of short duration such as wind or
seismic forces. The footings should be reinforced in accordance with the recommendations of the

project structural engineer

8.3.3 Lateral Resistance

For resistance of the footings to lateral loads, we recommend an allowable passive pressure of
130 psf per foot of depth be used with a value of up to 1,300 psf for sloping ground conditions (e.g.,
ground conditions at the pedestrian bridge) and an allowable passive pressure of 350 psf per foot
of depth be used with a value of up to 3,500 psf for level ground conditions (e.g., ground conditions
at the overlook structure). The sloping ground value assumes that the ground surface slopes
downward at an inclination of 2 to 1 (horizontal to vertical) or flatter and the level ground value
assumes the ground is horizontal for a distance of 10 feet, or three times the height generating the
passive pressure, whichever is more. We recommend that the upper 1 foot of soil not protected by
pavement or a concrete slab be neglected when calculating passive resistance. For frictional
resistance to lateral loads, we recommend a coefficient of friction of 0.35 be used between soil and
concrete. The passive resistance values may be increased by one-third when considering loads of

short duration such as wind or seismic forces.

Corrosion
Laboratory testing was performed during our current evaluation on a representative sample of the
onsite earth materials to evaluate pH and electrical resistivity, as well as chloride and sulfate contents.

The pH and electrical resistivity tests were performed in accordance with California Test (CT) 643 and
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the sulfate and chloride content tests were performed in accordance with CT 417 and CT 422,

respectively. These laboratory test results are presented in Appendix B.

The results of the corrosivity testing indicated an electrical resistivity of 1,650 ohm-centimeters
(ohm-cm), a soil pH value of 7.2, a chloride content of 140 parts per million (ppm), and a sulfate
content of 0.003 percent (i.e., 30 ppm). Based on a comparison with the California Department of
Transportation corrosion criteria (Caltrans, 2021), the onsite soils would not be classified as
corrosive. Corrosive soils are defined as soil with an electrical resistivity of 1,500 ohm-cm or less,
a chloride content of 500 ppm or greater, a sulfate content of 0.15 percent (1,500 ppm) or greater,

and/or a pH equal to or less than 5.5.

Concrete

Concrete in contact with soil or water that contains high concentrations of water-soluble sulfates
that can be subject to premature chemical and/or physical deterioration. As noted, the soil sample
tested indicated a water-soluble sulfate content of 0.003 percent by weight (i.e., 30 ppm). Based
on the American Concrete Institute (ACI) 318 criteria, the site soils would correspond to exposure
classes SO. For this exposure class, ACI 318 recommends that normal weight concrete in contact
with soil and water possess a compressive strength of 2,500 psi or more. Furthermore, we also
recommend that normal weight concrete in contact with soil and water should use Type I, lI/V, or

V cement.

9 PLAN REVIEW AND CONSTRUCTION OBSERVATION

The conclusions and recommendations presented in this report are based on analysis of observed
conditions in widely spaced exploratory borings. If conditions are found to vary from those
described in this report, Ninyo & Moore should be notified, and additional recommendations will
be provided upon request. Ninyo & Moore should review the final project drawings and
specifications prior to the commencement of construction. Ninyo & Moore should perform the

needed observation and testing services during construction operations.

The recommendations provided in this report are based on the assumption that Ninyo & Moore
will provide geotechnical observation and testing services during construction. In the event that it
is decided not to utilize the services of Ninyo & Moore during construction, we request that the
selected consultant provide the client and Ninyo & Moore with a letter indicating that they fully
understand Ninyo & Moore’s recommendations, and that they are in full agreement with the
design parameters and recommendations contained in this report. Construction of proposed
improvements should be performed by qualified subcontractors utilizing appropriate techniques

and construction materials.
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10 LIMITATIONS

The field evaluation, laboratory testing, and geotechnical analyses presented in this geotechnical
report have been conducted in general accordance with current practice and the standard of care
exercised by geotechnical consultants performing similar tasks in the project area. No warranty,
expressed or implied, is made regarding the conclusions, recommendations, and opinions
presented in this report. There is no evaluation detailed enough to reveal every subsurface
condition. Variations may exist and conditions not observed or described in this report may be
encountered during construction. Uncertainties relative to subsurface conditions can be reduced
through additional subsurface exploration. Additional subsurface evaluation will be performed
upon request. Please also note that our evaluation was limited to assessment of the geotechnical
aspects of the project, and did not include evaluation of structural issues, environmental concerns,

or the presence of hazardous materials.

This document is intended to be used only in its entirety. No portion of the document, by itself, is
designed to completely represent any aspect of the project described herein. Ninyo & Moore
should be contacted if the reader requires additional information or has questions regarding the

content, interpretations presented, or completeness of this document.

This report is intended for design purposes only. It does not provide sufficient data to prepare an
accurate bid by contractors. It is suggested that the bidders and their geotechnical consultant perform
an independent evaluation of the subsurface conditions in the project areas. The independent
evaluations may include, but not be limited to, review of other geotechnical reports prepared for the

adjacent areas, site reconnaissance, and additional exploration and laboratory testing.

Our conclusions, recommendations, and opinions are based on an analysis of the observed site
conditions. If geotechnical conditions different from those described in this report are
encountered, our office should be notified and additional recommendations, if warranted, will
be provided upon request. It should be understood that the conditions of a site could change
with time as a result of natural processes or the activities of man at the subject site or nearby
sites. In addition, changes to the applicable laws, regulations, codes, and standards of practice
may occur due to government action or the broadening of knowledge. The findings of this report
may, therefore, be invalidated over time, in part or in whole, by changes over which

Ninyo & Moore has no control.

This report is intended exclusively for use by the client. Any use or reuse of the findings,
conclusions, and/or recommendations of this report by parties other than the client is undertaken

at said parties’ sole risk.
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APPENDIX A

Exploration Logs
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APPENDIX A

EXPLORATION LOGS

Field Procedure for the Collection of Disturbed Samples
Disturbed soil samples were obtained in the field using the following methods.

Bulk Samples
Bulk samples of representative earth materials were obtained from the exploratory
borings/excavations. The samples were bagged and transported to the laboratory for testing.

The Standard Penetration Test (SPT) Sampler

Disturbed drive samples of earth materials were obtained by means of a Standard
Penetration Test sampler. The sampler is composed of a split barrel with an external diameter
of 2 inches and an unlined internal diameter of 1-3/8 inches. The sampler was driven into the
ground 12 to 18 inches with a 140-pound hammer falling freely from a height of 30 inches in
general accordance with ASTM D 1586. The blow counts were recorded for every 6 inches
of penetration; the blow counts reported on the logs are those for the last 12 inches of
penetration. Soil samples were observed and removed from the sampler, bagged, sealed and
transported to the laboratory for testing.

Field Procedure for the Collection of Relatively Undisturbed Samples
Relatively undisturbed soil samples were obtained in the field using the following method.

The Modified Split-Barrel Drive Sampler

The sampler, with an external diameter of 3.0 inches, was lined with 1-inch long, thin brass
rings with inside diameter of approximately 2.4 inches. The sampler barrel was driven into
the ground with the weight of a hammer or the Kelly bar of the drill rig in general accordance
with ASTM D 3550. The driving weight was permitted to fall freely. The approximate length of
the fall, the weight of the hammer or bar, and the number of blows per foot of driving are
presented on the exploration logs as an index to the relative resistance of the materials
sampled. The samples were removed from the sampler barrel in the brass rings, sealed, and
transported to the laboratory for testing.
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SAMPLES

BORING LOG EXPLANATION SHEET

DEPTH (feet)
BLOWS/FOOT
MOISTURE (%)

DRY DENSITY (PCF)
SYMBOL
CLASSIFICATION
USs.CS.

Bulk
Driven

o

Bulk sample.

Modified split-barrel drive sampler.

No recovery with modified split-barrel drive sampler.

Sample retained by others.

—! Standard Penetration Test (SPT).

No recovery with a SPT.

l XXIXX Shelby tube sample. Distance pushed in inches/length of sample recovered in inches.

No recovery with Shelby tube sampler.

H Continuous Push Sample.

Seepage.
Groundwater encountered during drilling.
Groundwater measured after drilling.

10

R <e!

SM MAJOR MATERIAL TYPE (SOIL):

Solid line denotes unit change.

CL Dashed line denotes material change.

Attitudes: Strike/Dip

b: Bedding

c: Contact

15 j: Joint

f. Fracture

F: Fault

cs: Clay Seam

s: Shear

bss: Basal Slide Surface
sf: Shear Fracture

sz: Shear Zone

sbs: Shear Bedding Surface

The total depth line is a solid line that is drawn at the bottom of the boring.

20

. . |
Ni”y” «/oore BORING LOG
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Soil Classification Chart Per ASTM D 2488 Grain Size
Secondary Divisions Approximate
Primary Divisions Description ppSize
p Symbol Group Name
CLEAN GRAVEL cw well-graded GRAVEL Boulders >12" >12" ba';igs;ﬁhjged
o B
less than 5% fines GP poorly graded GRAVEL
GW-GM | well-graded GRAVEL with silt Cobbles 3.12 3.12 Fist-sized to
GRAVEL GRAVEL with basketball-sized
more than DUALWlt GP-GM poorly graded GRAVEL with silt
50% of .
Thumb-sized to
coarse | CLASSIFICATIONS GW-GC | well-graded GRAVEL with clay Coarse | 3/4-3 3/4-3" e
fraction 5% to 12% fines
retained on GP-GC | poorly graded GRAVEL with clay | | Gravel
No. 4 sieve ) Pea-sized to
" Fine #4 - 3/4” 0.19-0.75" f
GRAVEL with GM silty GRAVEL thumb-sized
COARSE- FINES
GC | GRAVEL
GRAINED more than clayey . | Rock-salt-sized to
12% fines ] Coarse #10 - #4 0.079-0.19 ea-sized
SOILS GC-GM silty, clayey GRAVEL P
more than
0 i SW well-graded SAND _si
50% retained CLEAN SAND sand | Medium | #40-#10 |0.017-0079"| Sugarsizedto
on No. 200 less than 5% fines | rock-salt-sized
) : SP poorly graded SAND
sieve :
SW-SM well-graded SAND with silt Fine | #200 - #40 OOO(())f;) F;?Jl;;s_l;ii (;o
SAND SAND with o '
50% or more DUAL SP-SM poorly graded SAND with silt
of coarse CLASSIFICATIONS . . Passing . Flour-sized and
fraction 5% to 12% fines SW-SC well-graded SAND with clay Fines #200 < 0.0029 smaller
passes . ’
No. 4 sieve SP-SC poorly graded SAND with clay
SM silty SAND Plasticity Chart
SAND with FINES
more than SC clayey SAND
12% fines
SC-SM silty, clayey SAND
CcL lean CLAY R
o /
SILT and INORGANIC ML SILT ; o on /
CLAY . ] or
liquid limit CL-ML silty CLAY 2 ,/
FINE-  |'ess than50% OL (PI > 4) organic CLAY s
GRAINED ORGANIC -
OL (Pl < 4) organic SILT o CLoroOL MH or OH
SOILS = //
50% or CH fat CLAY < /
more passes SILT and INORGANIC a 7 pee
A ; CL - ML ML L
No. 200 sieve CLAY MH elastic SILT 4t o‘r o
liquid limit OH (plots on or :
50% or more ORGANIC above "A™line) organic CLAY
0,
N OH“(P’[O?S organic SILT LIQUID LIMIT (LL), %
elow “A”-line)
Highly Organic Soils PT Peat

Apparent Density - Coarse-Grained Soil

Apparent

Spooling Cable or Cathead

SPT

Modified

Automatic Trip Hammer

Modified

SPT

Consistency - Fine-Grained Soil
Spooling Cable or Cathead

SPT

Modified SPT

Automatic Trip Hammer

Modified

Density (blows/foot) ?QELSB,?JE‘:)' (blows/foot) ?gE‘tNSB,?:;f)' ) ?SELS?;;S' (blows/foot) ?32&5?;;%'
Very Loose <4 <8 <3 <5 Very Soft <2 <3 <1 <2
Loose 5-10 9-21 4-7 6-14 Soft 2-4 3-5 1-3 2-3
NI'DZ‘:]':;" 11-30 22-63 8-20 15-42 Fir_m -8 6-10 4-3 4-6
Stiff 9-15 11-20 6-10 7-13
Dense 31-50 64 - 105 21-33 43-70 Very Stiff 16 - 30 21-39 11-20 14-26
Very Dense >50 > 105 >33 >70 Hard > 30 > 39 > 20 > 26

USCS METHOD OF SOIL CLASSIFICATION

- .
/Vinya & /V\nure
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DATE DRILLED 2/3/25 BORING NO. GROUND B-1

SAMPLES

ELEVATION 1,360'£(MSL) SHEET 1 OF 1

METHOD OF DRILLING 6" dia. Solid-Stem Auger (Tripod) (Pacific Drilling)

DEPTH (feet)
BLOWS/FOOT
MOISTURE (%)
SYMBOL
U.S.CsS.

DRIVE WEIGHT 140 Ibs. (Cathead) DROP 30"

DRY DENSITY (PCF)
CLASSIFICATION

Bulk
Driven

SAMPLED BY SJQ LOGGED BY SJQ REVIEWED BY CAT
DESCRIPTION/INTERPRETATION

0 SM  |ALLUVIUM:
Brown to dark brown, moist, loose, silty SAND; scattered gravel; numerous roots and

decomposed organic matter.

10.5

5 121 | 87.5

GRANITIC ROCK:
Grayish brown, moist, fine-to medium-grained GRANITIC ROCK; highly weathered to

decomposed; some oxidation present.
Total Depth = 5.5 feet. (Refusal).
Groundwater not encountered.
Backfilled shortly after drilling on 2/3/25.

50/3" 2

Note: Groundwater, though not encountered at the time of drilling, may rise to a higher
level due to seasonal variations in precipitation and several other factors as discussed in
the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
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0
g -~ DATE DRILLED 2/3/25 BORING NO. GROUND B-2
= —_ @) Z
5 5 5 S e o ELEVATION 1,365'+(MSL) SHEET 1 OF 1
8 o | w| » |a g %
E g E % g [ 8 METHOD OF DRILLING 6" dia. Solid-Stem Auger (Tripod) (Pacific Drilling)
o o D ) w n % )
a) =g 2 Q - < DRIVE WEIGHT 140 Ibs. (Cathead) DROP 30"
S I N ®
e SAMPLED BY SJQ LOGGED BY SJQ REVIEWED BY CAT
DESCRIPTION/INTERPRETATION
0 SM  |ALLUVIUM:
Brown to dark brown, moist, loose to medium dense, silty SAND; scattered gravel;
81 numerous roots and decomposed organic matter.

SM Brown to grayish brown, moist, medium dense, silty SAND; scattered granitic rock
5 fragments.

50/5" | 13.8 | 116.9

Very dense.

GRANITIC ROCK:
Grayish brown, moist, fine- to medium-grained GRANITIC ROCK; highly weathered to

decomposed; some oxidation present.
Total Depth = 8.0 feet. (Refusal).
Groundwater not encountered.
Backfilled shortly after drilling on 2/3/25.

20

RIS

Z
P .
1 7qp 2%

Note: Groundwater, though not encountered at the time of drilling, may rise to a higher
10 level due to seasonal variations in precipitation and several other factors as discussed in
the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

15

LOVELAND RESERVOIR PEDESTRIAN BRIDGE AND OVERLOOK
ALPINE, CALIFORNIA

109115016 |  4/25




0
g -~ DATE DRILLED 2/3/25 GROUND BORING NO. HA-1
= —_ @) Z
D 5 5 S e 8 ELEVATION 1,445'+(MSL) SHEET 1 OF 1
£ S |y | z || g9
£ D =) ) g o 8 METHOD OF DRILLING 6" dia. Hand Auger
5 ldd 3 | 2| & |5 9>
a) =2 o g S < DRIVE WEIGHT N/A DROP N/A
e la x 3]
SAMPLED BY SJQ LOGGED BY SJQ REVIEWED BY CAT
DESCRIPTION/INTERPRETATION
0 SM RESIDUAL SOIL:
Reddish brown, moist, medium dense, silty SAND; scattered clay; scattered gravel-sized
R \granitic rock fragments.
2 GRANITIC ROCK:
13.3 bR Light brown to gray, moist, fine- to medium-grained GRANITIC ROCK; intensely weathered
R to decomposed.
R
. Total Depth = 3.0 feet. (Refusal).
Groundwater not encountered.
Backfilled shortly after excavating on 2/3/25.
Note: Groundwater, though not encountered at the time of drilling, may rise to a higher
5 level due to seasonal variations in precipitation and several other factors as discussed in
the report.
The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
10
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(%)
é o DATE DRILLED 2/3/25 GROUND BORING NO. HA-2
= —_ @) Z
215| © g e O ELEVATION 1,448'+(MSL) SHEET 1 OF 1
8 o | w| » |a g %
£ %) =) %) g o 8 METHOD OF DRILLING 6" dia. Hand Auger
5 ldd 3 | 2| & |5 9>
UDJ ‘—§ S = Q e < DRIVE WEIGHT N/A DROP N/A
S I N ®
e SAMPLED BY SJQ LOGGED BY SJQ REVIEWED BY CAT
DESCRIPTION/INTERPRETATION
0 SM RESIDUAL SOIL:
Reddish brown to reddish gray, moist, medium dense, silty SAND; scattered clay; scattered
7] \gravel-sized.
2 GRANITIC ROCK:
52 bR Grayish brown to gray, moist, fine- to medium-grained GRANITIC ROCK; intensely
R weathered to decomposed.
I :
//vn

Total Depth = 3.0 feet. (Refusal).
Groundwater not encountered.
Backfilled shortly after excavating on 2/3/25.

Note: Groundwater, though not encountered at the time of drilling, may rise to a higher
5 level due to seasonal variations in precipitation and several other factors as discussed in
the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
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%)
L
o o DATE EXCAVATED 2/3/25 TEST PIT NO. TP-1
El = —~ | ol =z
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TESTPITLOG H_J @ o | = = « | GROUND ELEVATION 1,360 £(MSL) LOGGED BY SJQ
= o E 106
LOVELAND RESERVOIR PEDESTRIAN BRIDGE AND OVERLOOK I o B 2|y
= < R @ — | METHOD OF EXCAVATION Hand Tools
ALPINE, CALIFORNIA & = § 3 g ué % >
o gl .
PROJECT NO. DATE ] a § x| © LOCATION Loveland Reservoir
109115016 4125 DESCRIPTION
0 SM | ALLUVIUM:
0 P LA Brown to reddish brown, moist, loose, silty SAND; numerous roots up to 1-1/2
inches in diameter.
\ A /
Brown, dark brown, grayish brown; medium dense; decrease in roots.
4
oML 7Grgy and rieddiishibrcgvn,imoiist,ﬁrm,isaﬁdyisll_i'l'; &gh?ly Eicaiceajs;i o
°l scattered gravel-sized granitic rock fragments.
ot 6
o QQ
0lo
1O
Total Depth = 7.0 feet.
Groundwater not encountered.
Backfilled shortly after excavating on 2/3/25.
8
Note: Groundwater, though not encountered at the time of excavation, may
rise to a higher level due to seasonal variations in precipitation and several
other factors as discussed in the report.
The ground elevation shown above is an estimation only. It is based on our
interpretations of published maps and other documents reviewed for the
10 purposes of this evaluation. It is not sufficiently accurate for preparing

- .
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construction bids and design documents.
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109115016 4125 DESCRIPTION
0 SM [ ALLUVIUM:
///7 | Brown, moist, medium dense, silty SAND; numerous roots; scattered granitic
7 rock fragments.
//\\ [ 6.1
S
\v; 2
IGRANITIC ROCK:
i |Gray, moist, fine- to medium-grained GRANITIC ROCK; slightly weathered.
Total Depth = 2.1 feet. (Refusal).
Groundwater not encountered.
| Backfilled shortly after excavating on 2/3/25.
4 Note: Groundwater, though not encountered at the time of excavation, may
rise to a higher level due to seasonal variations in precipitation and several
L other factors as discussed in the report.
The ground elevation shown above is an estimation only. It is based on our
interpretations of published maps and other documents reviewed for the
| purposes of this evaluation. It is not sufficiently accurate for preparing
6 construction bids and design documents.
8
10

SCALE =1 in./2 ft. FIGURE A-6 ||




APPENDIX B

Laboratory Testing

Ninyo & Moore | Loveland Reservoir Pedestrian Bridge and Overlook, Alpine, California | 109115016 | April 3, 2025



APPENDIX B

LABORATORY TESTING

Classification

Soils were visually and texturally classified in accordance with the Unified Soil Classification
System (USCS) in general accordance with ASTM D 2488. Soil classifications are indicated on
the logs of the exploratory borings in Appendix A.

Gradation Analysis

Gradation analysis tests were performed on selected representative soil samples in general
accordance with ASTM D 422. The grain size distribution curves are shown on Figures B-1
through B-3. These test results were utilized in evaluating the soil classifications in accordance
with the USCS.

Direct Shear Tests

Direct shear tests were performed on relatively undisturbed samples in general accordance with
ASTM D 3080 to evaluate the shear strength characteristics of the selected materials. The
samples were inundated during shearing to represent adverse field conditions. The results are
shown on Figures B-4 and B-5.

Soil Corrosivity Tests

Soil pH, and resistivity tests were performed on a representative sample in general accordance
with California Test (CT) 643. The soluble sulfate and chloride content of selected samples were
evaluated in general accordance with CT 417 and CT 422, respectively. The test results are
presented on Figure B-6.
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! PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 643
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