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Executive Summary

Executive Summary

This West Materials Storage Area (WMSA) Geotechnical Evaluation has been prepared to assist Lehigh Southwest
Cement Company (Lehigh), a subsidiary of Lehigh Hanson, Inc., with the upcoming Reclamation Plan amendment
submission, under California’s Surface Mining and Reclamation Act (SMARA). This report provides the proposed
modifications to the reclaimed WMSA, documents previous and recent investigations of WMSA, and provides results
of stability analyses.

Stantec’s geotechnical evaluation of WMSA excludes the lower elevations (southern) of the western portions of
WMSA, below the main haul road (the exclusion area). This area, which includes the Permanente Creek Restoration
Area, was placed prior to the promulgation of SMARA, and the stability of the surficial materials were previously
evaluated by Golder (Golder 2011). This amendment to the Reclamation Plan does not impact the geotechnical
stability of these areas as no changes to the slopes have been made.

The geotechnical assessment provided in this report demonstrates that the proposed Reclamation Plan for WMSA
meets or exceeds SMARA requirements for factors of safety under static and seismic conditions above the exclusion
area.

During operations, areas of instability within the WMSA footprint have been observed from time to time. These areas
will be managed operationally and will not impact the final surface of the amended Reclamation Plan.

Previous and recent investigations of WMSA included drilling programs and visual inspections. Stantec determined
that the previous drilling provided adequate information for this study and no new boreholes were installed for this
report. Stantec’s investigation included aerial photograph review to identify features of interest (signs of potential
instability, i.e. cracking) followed by a site visit to inspect these features and to review the overall conditions. Features
of interest were all identified as game trails or drainage features, and no cracks or other signs of instability were
identified. The site investigation also includes multiple measurements of slope gradients to confirm the greenstone
overburden material strengths for geotechnical analyses.

The current Reclamation Plan would excavate most WMSA fill materials and relocate those materials to the North
Quarry. Under the proposed amendment, Lehigh will reclaim the WMSA by leaving the majority of existing fills in
place and making other modifications to improve slope stability and the visual appearance of the area. Lehigh would
place additional greenstone overburden material at the western extent of the area to an elevation of approximately
2,060 above mean sea level (AMSL). A total volume of 2.2 million cubic yards (M yd?) is required to complete the
WMSA to its final design surface. The greenstone overburden material will be placed in 40-foot high lifts with 60-foot
wide benches between the lifts to construct an overall 3H:1V slope. Once placement of the greenstone overburden
material is completed, the slope will be graded to a 3H:1V slope with the crest of the slope remaining at an elevation
of approximately 2,060 feet (ft) AMSL. The surface of the WMSA will be revegetated in accordance with the details
and specifications of the included revegetation plan.

Geotechnical stability analyses were completed on two cross-sections through WMSA. These cross-sections
represent the deepest fill depths, greatest fill slope heights, and/or the presence of a native slope below the fill area;
all other cross-sections are a subset of these sections. The minimum acceptable factors of safety for the analyses are

E.l
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1.3 for static conditions and 1.0 for pseudo-static conditions based on mining industry standards. All configurations
modeled as part of this analysis meet or exceed the minimum acceptable factor of safety. Generally, geotechnical
stability is governed by the fill slope gradient.

E.2
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Abbreviations

Abbreviations

% percent

AMSL Above mean sea level

bgs Below ground surface

cm centimeter

FoS factor of safety

ft feet

g Gravitational force

Golder Golder Associates Inc.

in inches

ky Yield acceleration

Lehigh Lehigh Southwest Cement Company
m meter

M Million

M yd3 million cubic yards

pcf Pounds per cubic foot

PGA peak ground acceleration

psf Pounds per square foot

RPA Reclamation Plan Amendment
SMARA [California’s] Surface Mining and Reclamation Act
Stantec Stantec Consulting Services, Inc.
USGS United States Geological Survey
WMSA West Materials Storage Area
yd3 Cubic yard
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Glossary

Glossary

Cohesion

Factor of safety

Greenstone

Greenstone overburden

North Highwall Reserve
Phi’ (&)

Pseudo-static slope stability
analysis

Rock Plant Reserve

Seismic deformation analysis

Soil

Static slope stability analysis

The force which holds molecules or like particles together in a rock or soil.

The ratio of resisting force to driving force in a slope stability problem. A
factor of safety of one represents the minimum factor of safety under which
the slope is stable.

Common term applied to metabasalts within the Franciscan Complex, due to
unweathered, dark green color (Foruria 2004).

Material unsuitable for use as aggregate material. Typically, it is weathered
greenstone, but it may include other rock types such as low-grade limestone,
graywacke, and chert.

Limestone and aggregate resources in the north highwall of the North
Quarry.

The frictional shear resistance of soil or rock.

A limit equilibrium method of analysis, which represents the effects of
earthquake shaking by accelerations that create inertial forces. This is the
simplest way to analyze the dynamic effects of earthquake loading of a soil
or slope. The output is a single factor of safety.

Limestone and aggregate resources in an approximately 30.5-acre area at
the southern extent of the Permanente Property.

An empirical calculation which estimates the extent of lateral displacement
during the design earthquake. The output is the median displacement.

Native, unconsolidated material present at the surface before mining
operations began. Soil is assumed to be present beneath WMSA.

A limit equilibrium method of analysis that satisfies moment and force
equilibrium to solve a slope stability problem. The output is a single factor of
safety.
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1.0 INTRODUCTION

1.1 PURPOSE

Lehigh Southwest Cement Company (Lehigh), a subsidiary of Lehigh Hanson, Inc., engaged Stantec Consulting
Services Inc. (Stantec) to provide professional engineering services related to the development of the Reclamation
Plan for the West Materials Storage Area (WMSA) at the Permanente Quarry. The Reclamation Plan for the WMSA
involves placing additional greenstone overburden material in the storage area and regrading the area to promote
vegetation growth and surface water management. To support the reclamation plan, static and pseudo-static slope
stability analyses of the WMSA have been completed.

The WMSA Geotechnical Evaluation was prepared to assist Lehigh with the upcoming Reclamation Plan amendment
submission under California’s Surface Mining and Reclamation Act (SMARA). This report presents the Reclamation
Plan, documents the results of stability analyses, and provides specifications to guide Lehigh in regrading the WMSA.

1.2 PROJECT BACKGROUND

The Permanente Quarry (Quarry) is a limestone and aggregate mining operation, active since the late 1930’s, in the
unincorporated foothills of western Santa Clara County, approximately two miles west of the city of Cupertino,
California. The Quarry occupies a portion of a 3,510-acre property (Permanente Property) owned by Hanson
Permanente Cement, Inc., and operated by Lehigh.

The Permanente Property is situated in the rugged foothills along the eastern side of the Santa Cruz Mountains
segment of the California Coast Ranges. This area of the Coast Ranges is characterized by moderately to steeply
sloping hillsides ranging from approximately 500 to 2,000 feet (ft) above mean sea level (AMSL). The eastern side of
the range is incised with eastern flowing drainages, including the Permanente Creek Drainage Basin, which flows
through the central part of the Permanente Property, and drains into the southern part of the San Francisco Bay, near
Palo Alto and Mountain View, California. The regional location map is included as Figure 1.1.

Operational areas at the Quarry comprise surface mining excavations, overburden stockpiling, crushing and
processing facilities, access roads, administrative offices, and equipment storage facilities. Other predominantly
undisturbed areas are held in reserve for future mining or to buffer operational areas from adjacent land uses. The
WMSA is where storage of low-quality limestone, greenstone, and overburden materials from the North Quarry has
historically occurred. Figure 1.2 shows a plan view of the site.

Mining operations take place subject to SMARA, which mandates that surface mining operations have an approved
reclamation plan that describes how mined lands will be prepared for alternative post-mining uses, and how residual
hazards will be addressed. Golder Associates Inc. (Golder) completed geotechnical investigations and slope stability
evaluations in 2011 to support an amended Reclamation Plan for the operational areas disturbed by mining activities.
The current Reclamation Plan was approved in 2012. Changes to the current approved Reclamation Plan are being
considered, which necessitate an update of the Reclamation Plan for the Permanente Quarry under SMARA.

11
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This report provides specifications and guidelines to support the amended Reclamation Plan with respect to the
WMSA and is accompanied by three other similar reports (Rock Plant Reserve Geotechnical Evaluation, North
Highwall Reserve Geotechnical Evaluation, and North Quarry Backfill Geotechnical Evaluation), which provide
specifications and guidelines related to the proposed amendments to the Reclamation Plan for other areas in the
Quarry.

1.3 SCOPE OF WORK

Lehigh retained Stantec to prepare this report to support the amended Reclamation Plan in connection with the
WMSA. Stantec’s scope of work included:

Review previous geologic and geotechnical studies.

Evaluate historic and new data to determine strength parameters for stability analyses.

Inspect the current conditions at WMSA

Design WMSA filling to maximize capacity.

Design reclaimed WMSA surface to comply with SMARA requirements.

Evaluate geotechnical stability of proposed WMSA final topography under static and seismic conditions.

Prepare a geotechnical report to document analysis and findings in support of the Reclamation Plan amendment.

1.4 LIMITATIONS

Stantec’s scope of work in WMSA is limited in two aspects.

o The lower elevations (southern) of the western portions of WMSA, below the main haul road, were placed prior to
the promulgation of SMARA, and the 2011 Reclamation Plan demonstrated that this area is stable. The
placement of fill on top of pre-SMARA areas could affect the global stability of WMSA, and this was evaluated as
part of this report.

e Recent movement in the eastern portion of WMSA suggests a potential instability. The stability of this area is
currently being evaluated, and reclamation plans for this area will be assessed in a separate report.

1.2
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West Materials Storage Area

2.0 WEST MATERIALS STORAGE AREA

2.1 HISTORY

The WMSA is located on the southern slope of the hillside to the west of the North Quarry. Stantec reviewed United
States Geological Survey (USGS) topographic maps from 1953, as these maps were developed before any material
was placed at WMSA. The native topography shows steeply dipping slopes with valleys oriented generally from west
to east, as shown in Figure 2.1. The current topography surrounding the WMSA ranges in elevation from
approximately 1,500 ft AMSL near the east toe to approximately 1,960 ft AMSL at the top of the area in the northwest.
The WMSA measures approximately 157 acres in plan area. The maximum thickness of greenstone overburden at
WMSA is approximately 350 ft. The existing topography is shown on Figure 2.2. WMSA is founded on native soils.
WMSA primarily consists of greenstone overburden materials, but it may also contain greenstone and low-grade
limestone. Greenstone overburden was placed by end dumping the material in lifts, which resulted in the pile slopes
being placed at the material’s angle of repose with benches between lifts. The lower, south-facing slopes were placed
prior to SMARA. Following the passage of SMARA, overburden material continued to be placed on the upper portions
of WMSA. Approximately 38 acres of the footprint, below 750 ft AMSL, was placed before the SMARA legislation was
enacted. This area is located along the southern boundary of the WMSA. The pre-SMARA areas, existing conditions,
end of mine conditions, and reclamation conditions are shown on Figures 2.2, 2.3, and 2.4, respectively.

2.2 PREVIOUS STUDIES

The WMSA area has previously been studied by others, and Stantec reviewed these reports to provide background
information on the greenstone overburden pile, primarily foundation conditions, material strength properties, pile
geometry, and groundwater levels. Stantec primarily relied upon the most recent stability assessment performed by
Golder (Golder 2011), as this document includes a summary of the previous assessments performed by a variety of
consulting firms. Previous geotechnical evaluations and groundwater monitoring have resulted in drilling 21 borings in
the WMSA project area. Stantec evaluated available data for each of the borings including drill logs, lithologies,
laboratory testing, and water levels. Information on these borings is summarized in Table 2.1. These data provide the
basis for the foundation materials and groundwater levels used for the stability analyses. These data are included on
the cross-sections included as Figure 2.5. Groundwater levels roughly follow the pre-mine topography, with water
levels beneath the base of the rock pile in the foundation colluvial material or greenstone bedrock. Drill logs are
included in Appendix C.

2.1
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Table 2.1 WMSA Borehole Summary

Top of Borin
BoringWell | Coordnates | Casing | "5 | el | asing | water Elevaton
(ft AMSL) (ft bgs) (ft bgs) (inch) (ft AMSL)
WMSA-DMW-1S 6087205 1945222 1,849.61 137 127-137 2 1,725.46
WMSA-DMW-1D 6087180 1945200 1,849.79 167 157-167 2 1,728.47
WMSA-DMW-2 6088646 1943650 1,762.79 312 292-312 2 1,479.5
WMSA-DMW-3S 6089302 1942661 1,372.09 30 10-30 2 1,351.9
WMSA-DMW-3D 6089292 1942653 1,372.21 65 55-65 2 1,351.98
WMSA-DMW-4 6090729 1944482 1,856.76 117 97-117 2 1,748.57
WMSA-DMW-5 6089312 1943712 1,821.13 327 307-327 2 1,5622.01
WMSA-DMW-6 6087520 1944790 1,977.82 347 327-347 2 1,643.56
WMSA-DMW-7 6087467 1943381 1,614.98 95 72-92 2 1,561.8
WMSA-DMW-8S 6090029 1941671 1,287.93 30 10-30 2 1,277.2
WMSA-DMW-8D 6090031 1941657 1,287.92 65 55-65 2 1,275.95
WMSA-DMW-9 6087419 1944202 1,888.18 117 97-117 2 1,792.08
WMSA-DMW-10 6088222 1943519 1,645.02 145 100-120 2 1,536.3
WMSA-DMW-11 6090899 1942400 1,489.49 122 102-122 2 NA
WMSA-DMW-11A | ~6090990 | ~1942260 ~1,410 63 40-55 2 NA
WMSA-PEA 6087039 1944543 1,920.88 97 77-97 2 NA
WMSA-2 ~6087930 | ~1945050 ~1,960 158 NA NA NA
WMSA-3 ~6088960 | ~1943210 ~1,640 133 NA NA NA
WMSA-4 ~6090480 | ~1942550 ~1,590 78 NA NA NA
WMSA-5 ~6090820 | ~1943290 ~1,640 86 NA NA NA
WMSA-6 ~6090800 | ~1943980 ~1,610 68 NA NA NA

Notes: NA = Not available

No water was encountered in the WMSA-2 through -6 borings.

Borings WMSA-2 through -6 were abandoned after drilling.
Survey data not available for wells with approximate locations and elevations.

The material strength properties previously used for WMSA stability evaluations are based on laboratory testing, back

analyses, and publications and are listed in Table 2.2 (Golder 2011). Stantec evaluated each of the parameters and

agrees that these strengths are representative of the materials in the WMSA area. These same material strengths

were used for the updated stability assessments discussed in this report. The greenstone strengths vary greatly

depending on the amount of weathering or shearing that has occurred. To be conservative, strength values for

weathered greenstone, which comprises the bulk of the waste material in the WMSA, are typically used for stability

analyses, unless location-specific strength values are available. Also, the WMSA fill consists of “greenstone

overburden”, which is primarily weathered greenstone, but is also comprised of other rock types, such as low-grade

limestone, graywacke, chert, and other rock types unsuitable for use as aggregate.
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Table 2.2 WMSA Strength Parameters

. Unit Weight | Cohesion Internal Friction .
Material , Rationale
(pct) (psf) ()

Greenstone o o

Overburden 125 0 35 WMSA slopes are 35° or steeper.

Soil 120 200 30° Typical strength for clayey sgnd with
some gravel. Laboratory testing.

Weathered 165 1,800 970 Typical strengths fpr weathered

Greenstone greenstone at Lehigh quarry.

2.3 2018 INVESTIGATION

Stantec investigated the WMSA area during a site visit in October 2018. A primary goal of the site visit was to visually
assess the pile conditions and look for signs of instability. Prior to the site visit, Stantec engineers reviewed aerial
photographs, and several linear features were identified on the aerial photographs. In addition, Stantec engineers
reviewed previous reports to identify features requiring on-site inspection, and two areas with potential cracks were
identified in the review (Golder 2011). The on-site inspection consisted of traversing each bench on the WMSA,
measuring slope angles, and looking for signs of instability including slumping, bulging, over steepened slopes,
cracks, seeps, ponding, erosion, etc. Each area with linear features was investigated during the site visit, and these
features were determined to be game trails, drainage control structures, or erosion control structures. The game trails
occur on the grassed areas west and north of the pile. One of these game trails can be seen in Photo 2.1.

Photo 2.1 Game Trail North of WMSA

2.3
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Drainage control structures occur on the access road, and erosion control structures occur on the graded slopes on
southern extent of WMSA. These drainage control structures can be seen in Photo 2.2. None of these features
indicates an instability in the project area.

Photo 2.2 Drainage Control Structure on WMSA Road

During operations, areas of instability within the WMSA footprint have been observed from time to time, typically near
the crests of angle of response slopes. These areas will be managed operationally and will not impact the final
surface of the amended Reclamation Plan.

Two areas of potential cracking on the 1800 and 1900 benches of the WMSA were identified in the previous WMSA
assessment performed by Golder (Golder 2011). Golder presented the crack locations on their maps, and the text
states that “these cracks occurred along interim, angle-of-repose slopes for individual lifts” Golder 2011). A Stantec
engineer and engineering geologist visited each area of the potential cracking during the October inspection and
found erosional features in the locations were cracks had been identified. No evidence of instability in these areas
was observed. The erosional features observed are shown in Photo 2.3.

2.4

pk \\Us0321-ppfss01\workgroup\2274\active\233001289\Lehigh_S_437\437-3, 223001328_PermanentQuarry\Reports\03. WMSA\Rev3_final



WEST MATERIALS STORAGE AREA GEOTECHNICAL EVALUATION

West Materials Storage Area

Photo 2.3 Area Previously Identified with Cracks: Only Sediment and Erosion Identified

Stantec reviewed available geologic maps and aerial photographs to identify faults and shear zone. Fault mapping
and site inspections do not indicate the presence of shear zones that have contributed to previous slope instabilities
at the Permanente Property. Small shear zones are likely present in the bedrock material; however, these are not
expected to have a significant impact on WMSA stability.

Stantec evaluated the existing slope angles during the site visit. The greenstone overburden material was placed by
end-dump methods, and the resulting angle of repose slopes provide information on the material strength properties.
Several slope angle measurements were performed using a handheld inclinometer, and all the slopes were
measured at angles between 35° and 39°. Measured slope heights ranged from less than 10 ft to over 100 ft, with
most of the measured slopes being between benches with 30-foot to 70-foot high slopes. All slopes with gradients
less than 35° were either benches, roads, or had been graded and reclaimed. Several road cuts were also observed
to be nearly vertical at the top of slope. These observations confirm, albeit conservatively, that the material strengths
exceed the previously used strength parameters of a cohesionless material with an internal friction angle of 35°. In
summary, Stantec engineers traversed each road and bench in the WMSA to identify site features and look for signs
of instability. Stantec noted areas with some erosion and areas with evidence of ponding water, but no signs of
instability were observed in the project area.

2.4  SURFICIAL DEPOSITS

Soil and/or colluvium/alluvium were identified in each of the borings suggesting the foundation of the WMSA was not
prepared prior to the placement of material. Therefore, it has been assumed that soil and colluvium are present in all
areas of the WMSA footprint. Golder sampled drill cuttings and identified the material as a clayey sand with gravel to
a gravelly clay (Golder 2011). The stability analyses include this layer of surficial material.

2.5

pk \\Us0321-ppfss01\workgroup\2274\active\233001289\Lehigh_S_437\437-3, 223001328_PermanentQuarry\Reports\03. WMSA\Rev3_final



WEST MATERIALS STORAGE AREA GEOTECHNICAL EVALUATION

West Materials Storage Area

2.5 BEDROCK MATERIALS

The drill logs indicate the presence of some limestone beneath WMSA; however, all foundations were assumed
greenstone for the stability evaluations to be conservative with the analysis.

2.6 OPERATIONAL PLAN

The crest of WMSA is relatively flat, and additional material is planned for storage at the uppermost portions of the
rock pile. The western portion of WMSA can store an additional 2.2 million cubic yards (M yd?3), as shown on

Figure 2.3. This material will be placed in a similar manner as previous material, end dumped in 40-foot high lifts, to
an elevation of approximately 2,060 ft.

2.7 RECLAMATION PLAN

Stantec completed static and pseudo-static slope stability analyses to evaluate the stability of the existing slopes as
well as the slopes of the regraded (post reclamation) WMSA. Once the pile is at maximum capacity, Lehigh will
reclaim the WMSA by regrading the slopes to 3h:1v slopes or less to improve geotechnical stability and surface water
management. Topsoil and other amendments will be placed on the slopes, and vegetation planted in a manner
consistent with the revegetation plan component of the proposed Reclamation Plan amendment. The pre-SMARA
slopes will be reclaimed in accordance with the currently approved Reclamation Plan. The amendment to the
Reclamation Plan only addresses surfaces where modifications to the Reclamation Plan were made. As such, this
amendment has no impact on the pre-SMARA slopes. The reclamation topography is shown on Figure 2.4.

2.6
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Geotechnical Evaluation

3.0 GEOTECHNICAL EVALUATION

Two cross-sections of the WMSA were modeled to ensure that an appropriate factor of safety against slope failure is
achieved. These sections include the greatest fill depths and the native ridge beneath WMSA. These cross-sections
represent the worst-case scenarios for WMSA, and all other cross-sections are a subset of these sections. The steep
portions of the sections present the pre-SMARA areas of WMSA. Figures 2.1 through 2.4 show the locations of the
two cross-sections which were analyzed, and the cross-sections are included as Figure 2.5.

The slope stability analyses were modeled using the software Slope-W® 2018 R2 version 9.1 by GeoStudio, released
in 2018. The software used limit equilibrium on slices of potential failure surface to calculate factor of safety (FoS).
The models are evaluated under static and pseudo-static conditions, with horizontal ground acceleration, for the
closure configurations of the stockpiles using the Spencer method. The two types of analysis have been summarized
in Table 3.1. The minimum acceptable factors of safety for the analyses are 1.3 for static conditions, and 1.0 for
pseudo-static conditions based on mining industry standards. For the pseudo-static model conditions, a horizontal
seismic coefficient of 0.15g was applied to the static condition models to be consistent with previous studies (Golder
2011) and to follow recommendations for earthquakes with magnitudes up to 8-1/4 (Seed 1982). To evaluate the
slope stabilities, cross-sections were analyzed for the reclamation surfaces.

Table 3.1 Stability Analyses

Minimum
Analysis Type Description Acceptable
Factor of Safety

A limit equilibrium method of analysis that satisfies moment and
Static Analysis force equilibrium to solve a slope stability problem. The output is a 1.3
single FoS for the potential failure surface with the lowest FoS.

A limit equilibrium method of analysis that represents the effects of
earthquake shaking by accelerations that create inertial forces. This
Pseudo-static Analysis | is the simplest way to analyze the dynamic effects of earthquake 1.0
loading of a soil or slope. The output is a single FoS for the potential
failure surface with the lowest FoS.

Site-specific geotechnical information, on the backfill materials, is available for the greenstone overburden, bedrock,
and native soils. Strength parameters for the material have been established in previous geotechnical analyses of the
Lehigh property and are based on laboratory testing, back-calculation, and published values for material properties
(Golder 2011). These strength parameters are listed in Table 3.2.

Table 3.2 Geotechnical Strength Parameters

Material Unit Weight (pcf) Cohesion (psf) Phi’ (Degrees)
Soil 120 200 30
Greenstone Overburden 125 0 35
Weathered Greenstone 165 1,800 27
Greenstone Bedrock 165 12,500 30

3.1
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Geotechnical Evaluation

All configurations modeled as part of this analysis meet or exceed the minimum acceptable factor of safety, as
defined in Table 3.1. Results from the stability analyses are shown in Table 3.3. Appendix A contains printouts of the
slope stability sections analyzed for both cross-sections.

Table 3.3 Geotechnical Stability Analyses Results

Section Analysis Type Factor of Safety
Static 2.41
Section A-A’ South
Pseudo-static 1.52
Static 2.27
Section A-A’ North
Pseudo-static 1.46
Static 1.81
Section B-B’ South
Pseudo-static 1.23
Static 1.67
Section B-B’ North
Pseudo-static 1.16

Seismic displacements were calculated using an empirical equation developed by Bray and Travasarou (Bray 2007).
This method estimates the displacement of a rigid block on a slope and is consistent with previous displacement
analyses. The peak ground acceleration (PGA) value of 0.6 times the force of gravity (g) was used for the
calculations, which is also consistent with previous analyses. This PGA corresponds to an earthquake with a mean
return time of 475 years (Petersen 2008). The yield acceleration (ky) was calculated using the Slope/W model by
adjusting the seismic coefficient until the model provided a FoS = 1.0, and these values were used for the
displacement calculation. The ky values and displacement results are listed in Table 3.4. The displacement
calculations are included in Appendix B. Cross-sections with pseudo-static FoS greater than 1.15 will have minimal
displacement during a seismic event (Seed 1982), and displacements for these cross-sections are assumed less than
two inches. The actual displacements were not calculated for these sections. Literature on seismic slope
displacements suggest that median displacements of less than 6-in (15 centimeter [cm]) are “minor” and
displacements of greater than 3 ft (1 meter [m]) are “major” (Bray 2007). All displacements for WMSA are "minor” and
unlikely to influence the reclaimed slope.

Table 3.4 Seismic Displacement Analyses Results

: _ Seismic Displacement (in)
Section Yield Al‘(cceleratlon _ 16% 84%
y (9) Median
Exceedance Exceedance
Section A-A’ South na <2 <2 <2
Section A-A’ North na <2 <2 <2
Section B-B’ South na <2 <2 <2
Section B-B’ North na <2 <2 <2

3.2
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Conclusion

4.0 CONCLUSION

This report provides the analysis and supporting information needed to demonstrate that Lehigh Southwest Cement
Company’s plan for reclamation operations at the West Materials Storage Area meets SMARA and associated design
and performance requirements. The geotechnical assessment provided in this report demonstrates that the proposed
Reclamation Plan meets or exceeds SMARA requirements for factors of safety under static and seismic conditions.

This report has been prepared for Lehigh Southwest Cement Company to provide them with a geotechnical
evaluation in support of placing greenstone overburden material and reclaiming the West Materials Storage Area. As
mutual protection to Lehigh, the public, and Stantec, this report and its figures are submitted for exclusive use by
Lehigh Cement Company. Our report and recommendations should not be reproduced in whole or in part without our
express written permission, other than as required in relation to agency review and submittals. The drawings included
with the report are for regulatory review and are not intended as detailed construction drawings. The authors who
have signed below have prepared all information and design results contained herein and Nelson Kawamura,
California PE, has certified attached drawings. Personnel from Lehigh Southwest Cement Company reviewed a draft
of this report.

Stantec Consulting Ltd.

ol o

Paul Kos P.E., P.Eng. Senior Geological Engineer, Denver
Phone: 720-889-6122

paul.kos@stantec.com

Nelson Kawamura G.E.
Principal, Civil Engineer, Waterpower & Dams
Phone: 503-220-5424

nelson.kawamura@stantec.com

April 5, 2019
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FIGURES

FIGURES

Figure 1.1 Permanente Quarry Regional Location Map

Figure 1.2 Permanente Quarry Project Overview

Figure 2.1 Permanente Quarry WMSA Pre-Mine Topography
Figure 2.2 Permanente Quarry WMSA Current Topography
Figure 2.3 Permanente Quarry WMSA Build-Out Topography
Figure 2.4 Permanente Quarry WMSA Reclamation Topography

Figure 2.5 Permanente Quarry WMSA Cross-Sections
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Appendix A

APPENDIX A

Slope Stability Analyses
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Elevation

Title: WMSA - Section A

Parent: 01. South Slope - Static
Name: 01b. Reclamation Surface
Method: Spencer

Factor of Safety: 2.41

Horz Seismic Coef.:

2,100 —
2,000
1,900
1,800

1,700

1,600

1,500

1,000

Distance

Color | Name Unit Cohesion' | Phi*
Weight | (psf) )
(pcf)
. Greenstone Bedrock 165 12,500 30
D Greenstone Overburden | 125 0 35
. Surface Soil 120 200 30

2,000

3,000



Elevation

Title: WMSA - Section A

Parent: 02. South Slope - Pseudostatic

Name: 02b. Reclamation Surface
Method: Spencer

Factor of Safety: 1.52

Horz Seismic Coef.: 0.15

2,100 —
2,000
1,900
1,800

1,700

1,600

1,500

1,000

Distance

Color | Name Unit Cohesion' | Phi*
Weight | (psf) )
(pcf)
. Greenstone Bedrock 165 12,500 30
D Greenstone Overburden | 125 0 35
. Surface Soil 120 200 30

2,000

3,000



Elevation

Title: WMSA - Section A

Parent: 03. North Slope - Static
Name: 03b. Reclamation Surface
Method: Spencer

Factor of Safety: 2.27

Horz Seismic Coef.:

2,100 —
2,000
1,900
1,800

1,700

1,600

1,500

1,000

Distance

Color | Name Unit Cohesion' | Phi*
Weight | (psf) )
(pcf)
. Greenstone Bedrock 165 12,500 30
D Greenstone Overburden | 125 0 35
. Surface Soil 120 200 30
2.27
[}

2,000

3,000



Elevation

Title: WMSA - Section A

Parent: 04. North Slope - Pseudostatic

Name: 04b. Reclamation Surface
Method: Spencer

Factor of Safety: 1.46

Horz Seismic Coef.: 0.15

2,100 —
2,000
1,900
1,800

1,700

1,600

1,500

1,000

Distance

Color | Name Unit Cohesion' | Phi*
Weight | (psf) )
(pcf)
. Greenstone Bedrock 165 12,500 30
D Greenstone Overburden | 125 0 35
. Surface Soil 120 200 30
1.46
[}

2,000

3,000



Elevation

Title: WMSA - Section B

Parent: 01. South Slope - Static

Name: 01f. Reclaimed Surface (Global)
Method: Spencer

Factor of Safety: 1.81

Horz Seismic Coef.:

2,000
1,900
1,800
1,700
1,600
1,500

1,400

1,300
-17.904 182.096 382.096 582.096 782.096 982.096

1,182.096

1,382.096 1,582.096
Distance

Color | Name Unit Cohesion' | Phi'
Weight | (psf) )
(pcf)
. Greenstone Bedrock 165 12,500 30
D Greenstone Overburden | 125 0 35
. Surface Soil 120 200 30

1,782.096

1,982.096

2,182.096

2,382.096

2,582.096

2,782.096

2,982.096



Elevation

Title: WMSA - Section B

Parent: 02. South Slope - Pseudostatic
Name: 02f. Reclaimed Surface (Global)

Method: Spencer
Factor of Safety: 1.23
Horz Seismic Coef.: 0.15

2,000
1,900
1,800
1,700
1,600
1,500

1,400

1,300
-17.904 182.096 382.096 582.096

782.096

982.096

1,182.096

1,382.096 1,582.096
Distance

Color | Name Unit Cohesion' | Phi'
Weight | (psf) )
(pcf)
. Greenstone Bedrock 165 12,500 30
D Greenstone Overburden | 125 0 35
. Surface Soil 120 200 30

1,782.096

1,982.096

2,182.096

2,382.096

2,582.096

2,782.096

2,982.096



Elevation

Title: WMSA - Section B
Parent: 03. North Slope - Static
Name: 03b. Reclaimed Surface
Method: Spencer

Factor of Safety: 1.67

Horz Seismic Coef.:

2,000 —
1,900
1,800
1,700
1,600
1,500

1,400

1,300
-17.904 182.096 382.096 582.096 782.096

982.096

1,182.096

1,382.096 1,582.096
Distance

Color | Name Unit Cohesion' | Phi'
Weight | (psf) )
(pcf)
. Greenstone Bedrock 165 12,500 30
D Greenstone Overburden | 125 0 35
. Surface Soil 120 200 30
1.67
®

1,782.096

1,982.096

2,182.096

2,382.096

2,582.096

2,782.096

2,982.096



Elevation

Title: WMSA - Section B

Parent: 04. North Slope - Pseudostatic
Name: 04b. Reclaimed Surface

Method: Spencer
Factor of Safety: 1.16
Horz Seismic Coef.: 0.15

2,000 —
1,900
1,800
1,700
1,600
1,500

1,400

1,300
-17.904 182.096 382.096 582.096

782.096

982.096

1,182.096

1,382.096 1,582.096
Distance

Color | Name Unit Cohesion' | Phi'
Weight | (psf) )
(pcf)
. Greenstone Bedrock 165 12,500 30
D Greenstone Overburden | 125 0 35
. Surface Soil 120 200 30

1,782.096

1,982.096

2,182.096

2,382.096

[e2]

2,582.096

2,782.096

2,982.096
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Appendix B

APPENDIX B

Seismic Displacement Analysis
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WMSA Seismic Displacement Analysis

Yield Acceleration

Average Failure

Seismic Displacement (in) (Bray and

Section ky (g) Surface Height (ft) | Median | 16% exceedence [84% exceedence
Section A na na na na na
Section B na na na na na

Note: Seismic displacement analyses were done for all models that have a FOS < 1.15 for Pseudo-static stability

Based on: Simplified Procedure for Estimating Earthquake Induced Deviatoric Slope Displacements
by Jonathan D. Bray and Thaleia Travasarou
Journal of Geotechnical and Geonvironmental Engineering, ASCE, V. 133(4), pp. 381-392, April 2007

MODEL INPUTS: Value Reference

Moment Magnitude Mw 7.1 Golder
PGA 0.6g Golder
Non-ZeroStandard Deviation 0.66 Bray & Travasarou paper
Ts Coefficient 1.5 Bray & Travasarou paper
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Appendix C

APPENDIX C
WMSA Drilling Logs
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LEHIGH MONITORING WELLS GINT_LOGS.GPJ LOG A EWNNO1.GDT 2/25/16

‘ Golder

425 Lakeside Drive
Sunnyvale, CA 94085

WELL NUMBER WMSA-DMW-1S

PAGE 1 OF 1

5 . Telephone: 408-220-9223
'ASSOCIALES  Fax: 408-220-9224
PROJECT NUMBER _ 063-7109-919 DATE STARTED _ 6/23/15
PROJECT NAME Lehigh Hydrogeologic Investigation DATE COMPLETED  6/24/15
LOCATION _ Cupertino, CA CASING TYPE/DIAMETER _ PVC/ 2-inch
DRILLING METHOD _ Sonic SCREEN TYPE/SLOT _ Slotted / 0.010-inch
SAMPLING METHOD  Corebarrel GRAVEL PACK TYPE _ #3 Monterey Sand
GROUND ELEVATION  ~1865-ft MSL GROUT TYPE/QUANTITY _ 5% Bentonite Cement
TOP OF CASING _ ~1868-ft MSL GPS COORDINATES
LOGGED BY _ Jeff Linder
REMARKS Sonic drilling with 4-inch sample corebarrel. Well casing installed inside 6 5/8-inch sonic casing.
) 2 Q 5
a EO ﬂ.>’ o 2 =
T & @ 5 & o] LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
i 5 |5 88| 1=
0o L _ [FILL] GRAVEL, fine to coarse, subangular to angular
- E (GW); dry, loose, no odor.
o [ 10 ]
o [ 20 ]
o [ 30 ]
o [ 40 ]
o [ 50 ]
L 60 _ = 5% Bentonite
0+ - Type II-V
L u Portland
B ] cement
o [ 70 ]
o [ 80 ]
- 9 ] @87'bgs: Perched moisture, insufficient for sampling. 5-inch Schedule
C ] 95.0 40 PVC
B T [FRANCISCAN FORMATION] Franciscan metabasalt.
L 100 ] Highly weathered, abundant iron oxidation, roots and other
0 L _ organics near the contact. Most of the rock material has
- B weathered into a soil. Very poorly consolidated, dry,
- b increased rock competency with depth.
o [ 110 ]
N ] 119.0
— 120 ] [FRANCISCAN FORMATION] Greenstone. Moderately '
0 L i : . = ® 3/8-inch
B ] weathered, hard, with abundant calcite veining. Increased %% Bentonite chips
L _ rock competency with depth, very slow groundwater N #3 Clean P
- - infiltration rate. -
L 130 ] v = Monterey sand
0+ . F<———0.010-inch
C ] 137.0 j— Screen
Bottom of borehole at 137.0 feet.




LEHIGH MONITORING WELLS GINT_LOGS.GPJ LOG A EWNNO1.GDT 2/25/16

‘ Golder

425 Lakeside Drive

Sunnyvale, CA 94085

WELL NUMBER WMSA-DMW-1D

PAGE 1 OF 1

5 . Telephone: 408-220-9223
'ASSOCIALES  Fax: 408-220-9224
PROJECT NUMBER _ 063-7109-919 DATE STARTED _ 6/24/15
PROJECT NAME Lehigh Hydrogeologic Investigation DATE COMPLETED  6/26/15
LOCATION _ Cupertino, CA CASING TYPE/DIAMETER _ PVC/ 2-inch
DRILLING METHOD _ Sonic SCREEN TYPE/SLOT _ Slotted / 0.010-inch
SAMPLING METHOD  Corebarrel GRAVEL PACK TYPE _ #3 Monterey Sand
GROUND ELEVATION  ~1865-ft MSL GROUT TYPE/QUANTITY _ 5% Bentonite Cement
TOP OF CASING _ ~1868-ft MSL GPS COORDINATES
LOGGED BY _ Jeff Linder
REMARKS Sonic drilling with 4-inch sample corebarrel. Well casing installed inside 6 5/8-inch sonic casing.
) 2 Q 5
a EO ﬂ.>’ o 2 =
T & @ 5 % o] LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
s g |5 38| =
0 + E [FILL] GRAVEL, fine to coarse, subangular to angular
C ] (GW); dry, loose, no odor.
o [ 10 ]
o [ 20 ]
o [ 30 ]
o [ 40 ]
o [ 50 ]
o [ 60 ]
o [ 70 ]
C ] - 5% Bentonite
- B Type 1I-V
o F 80 7 82.0 Portland
- E [FRANCISCAN FORMATION] Franciscan metabasalt. cement
C 7 Highly weathered, abundant iron oxidation, roots and other
— 90 — organics near the contact. Most of the rock material has
0 C 7 weathered into a soil. Very poorly consolidated, dry,
- B increased rock competency with depth.
o [ 100 ] 103.0 ianl:(’:\r}gchedule
C ] @103-107'bgs: Low grade limestone, slightly weathered; 107.0
- E white; abundant calcite veining, dry.
— 110 —
o ]
C 120 ] 120.0
0 + g @120-123'bgs: Low grade limestone, slightly weathered; 123.0
C ] white; abundant calcite veining, dry.
o [ 130 ]
o [ 140 ]
- 150  —
0 r b v 3/8inch
C ] B @155'bgs: First encountered groundwater, very slow 159.0 — ;-xggrg?mte chips
o [ 160 — infiltration rate. B e R Monteefen sand
- - [FRANCISCAN FORMATION] Greenstone. Moderately — 0.010-in2:/h
B T weathered, hard, with abundant calcite veining. Increased 167.0 — Screen
rock competency with depth.
Bottom of borehole at 167.0 feet.




LEHIGH MONITORING WELLS GINT_LOGS.GPJ LOG A EWNNO1.GDT 2/25/16

‘ Golder

425 Lakeside Drive

Sunnyvale, CA 94085

WELL NUMBER WMSA-DMW-2

PAGE 1 OF 1

5 . Telephone: 408-220-9223
'ASSOCIALES  Fax: 408-220-9224
PROJECT NUMBER _ 063-7109-919 DATE STARTED _ 7/28/15
PROJECT NAME Lehigh Hydrogeologic Investigation DATE COMPLETED  8/1/15
LOCATION _ Cupertino, CA CASING TYPE/DIAMETER _ PVC/ 2-inch
DRILLING METHOD _ Sonic SCREEN TYPE/SLOT _ Slotted / 0.010-inch
SAMPLING METHOD _ Corebarrel GRAVEL PACKTYPE _ #3 Monterey Sand
GROUND ELEVATION  ~1650-ft MSL GROUT TYPE/QUANTITY _ 5% Bentonite Cement
TOP OF CASING _ ~1653-ft MSL GPS COORDINATES
LOGGED BY _ Jeff Linder
REMARKS Sonic drilling with 4-inch sample corebarrel. Well casing installed inside 6 5/8-inch sonic casing.
) 2 Q 5
a EO ﬂ.>’ o 2 =
= o m . 2o LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
o w [0} < ] Zuw
alr = o oo
= = O] O
1
0 E 3 [FILL] GRAVEL, fine to coarse, subangular to angular [ ]
0 = 10 — (GW); dry, loose, no odor.
N
N
0 g— 40 —g
N
N
N
N
N
0 g— 100 —g
0 g— 110 —g
o ™3
0 = 130 —
= 140 3 5% Bentonite
0 E 3 Type II-V
0 = 150 E Portland
£ 3 cement
0 E 160 E
0 g— 170 —g
o f 103
0 = 190 — 2-inch Schedule
= 200 3 40 PVC
0 E E
0 g— 210 —g
0 g— 220 —g
0 g— 230 —g
0 g— 240 —g
0 g— 250 —g
0 g— 260 —g
0 g— 270 —g
0o E 280 E 285.0 %F 3/8-inch
— 290 — [FRANCISCAN FORMATION] Franciscan metabasalt. N Bentonite chips
0 E 3 Highly weathered, abundant iron oxidation, roots and other 301.0 1| ‘#3 Clean
0 E 300 = organics near the contact. Most of the rock material has R Monterey sand
= 310 3 v weathered into a soil. Very poorly consolidated, dry. 312.0 — 0.010-inch
0 Consolidation and rock strength increase with depth, dry, Screen
no odor.
[FRANCISCAN FORMATION] Greenstone. Moderately to
highly weathered, argillic alteration, with abundant calcite
veining. Increased rock competency with depth, very slow
groundwater infiltration rate.
Bottom of borehole at 312.0 feet.




LEHIGH MONITORING WELLS GINT_LOGS.GPJ LOG A EWNNO1.GDT 2/25/16

‘ Golder

425 Lakeside Drive
Sunnyvale, CA 94085

WELL NUMBER WMSA-DMW-3S

PAGE 1 OF 1

5 . Telephone: 408-220-9223
'ASSOCIALES  Fax: 408-220-9224
PROJECT NUMBER _ 063-7109-919 DATE STARTED _ 7/15/15
PROJECT NAME Lehigh Hydrogeologic Investigation DATE COMPLETED  7/16/15
LOCATION _ Cupertino, CA CASING TYPE/DIAMETER _ PVC/ 2-inch
DRILLING METHOD _ Mini Sonic SCREEN TYPE/SLOT _ Slotted / 0.010-inch
SAMPLING METHOD  Corebarrel GRAVEL PACK TYPE _ #3 Monterey Sand
GROUND ELEVATION  ~1410-ft MSL GROUT TYPE/QUANTITY _ 5% Bentonite Cement
TOP OF CASING _ ~1413-ft MSL GPS COORDINATES
LOGGED BY _ Jeff Linder
REMARKS Sonic drilling with 4-inch sample corebarrel. Well casing installed inside 6 5/8-inch sonic casing.
) 2 Q 5
a EO ﬂ.>’ o 2 =
T & @ 5 % o] LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
5E 8 |5 88| 1=
0 [ROAD BASE] Silty GRAVEL, fine to coarse, subangular
to angular (GW); reddish brown topsoil mixed with
gravel-cobble sized fill; dry, loose, no odor.
5% Bentonite
Type 1I-V
B T Portland
\cement
2-inch Schedule
L i 40 PVC
75 %F 3/8-inch .
- i [ALLUVIUM] SILTY CLAY with some ~1-inch gravel and Bentonite chips
sand lenses, fine to medium sand and fine gravel, )
subrounded, moderate to high iron oxidation (CL); < #3 Clean
Yellowish to orange-brown; moist, unconsolidated. Monterey sand
o 10 — ;
L i v =
@12.5'bgs: Well graded sand lens ~1-inch thick. —
Saturated. —]
i ) @14'bgs: Well graded sand lens ~1-inch thick. —
Saturated. —
B ] 185 | —
[FRANCISCAN FORMATION] Greenstone. Fresh to —
moderately weathered, with abundant calcite veining. —
— 20 — Increased rock competency with depth, very hard drilling. = 0.010-inch
0 ] Screen
o[ | -
B 30 | 300 | —
Bottom of borehole at 30.0 feet.




LEHIGH MONITORING WELLS GINT_LOGS.GPJ LOG A EWNNO1.GDT 2/25/16

‘ Golder

425 Lakeside Drive
Sunnyvale, CA 94085

WELL NUMBER WMSA-DMW-3D

PAGE 1 OF 1

5 . Telephone: 408-220-9223
'ASSOCIALES  Fax: 408-220-9224
PROJECT NUMBER _ 063-7109-919 DATE STARTED _ 7/14/15
PROJECT NAME Lehigh Hydrogeologic Investigation DATE COMPLETED  7/16/15
LOCATION _ Cupertino, CA CASING TYPE/DIAMETER _ PVC/ 2-inch
DRILLING METHOD _ Mini Sonic SCREEN TYPE/SLOT _ Slotted / 0.010-inch
SAMPLING METHOD _ Corebarrel GRAVEL PACKTYPE _ #3 Monterey Sand
GROUND ELEVATION  ~1410-ft MSL GROUT TYPE/QUANTITY _ 5% Bentonite Cement
TOP OF CASING _ ~1413-ft MSL GPS COORDINATES
LOGGED BY _ Jeff Linder
REMARKS Sonic drilling with 4-inch sample corebarrel. Well casing installed inside 6 5/8-inch sonic casing.
@ 2 Q 3
A =0} 3 To IE
T & @ 5 & o] LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
i 8 |5 88| 1=
0 [ROAD BASE] Silty GRAVEL, fine to coarse, subangular
- B to angular (GW); reddish brown topsoil mixed with rocky
road fill; dry, loose, no odor.
B 7 7.0
L _ [ALLUVIUM] SILTY CLAY with some ~1-inch gravel and
sand lenses, fine to medium sand and fine gravel,
o I 10 — subrounded, moderate to high iron oxidation (CL);
Yellowish to orange-brown; moist, unconsolidated, no
r b v odor.
L | @12.5'bgs: Well graded sand lens ~1-inch thick.
Saturated.
- B @14'bgs: Well graded sand lens ~1-inch thick.
Saturated.
| 20 ] 20.0
0 [FRANCISCAN FORMATION] Greenstone. Fresh to
- B moderately weathered, with abundant calcite veining.
Increased competency with depth, very hard drilling. 5% Bentonit
- - 5% Bentonite
Type 1I-V
B T Portland
L ] cement
o I 30 —
2-inch Schedule
B 7 40 PVC
o ™ 40 —
o I 50 — s 3/8-inch
L | Bentonite chips
- . ~ +-#3 Clean
| | — Monterey sand
o 60 — — 0.010-inch
| | — Screen
i T 65.0 —
Bottom of borehole at 65.0 feet.




LEHIGH MONITORING WELLS GINT_LOGS.GPJ LOG A EWNNO1.GDT 2/25/16

‘ Golder

425 Lakeside Drive
Sunnyvale, CA 94085

WELL NUMBER WMSA-DMW-4

PAGE 1 OF 1

5 . Telephone: 408-220-9223
'ASSOCIALES  Fax: 408-220-9224
PROJECT NUMBER _ 063-7109-919 DATE STARTED _ 6/27/15
PROJECT NAME Lehigh Hydrogeologic Investigation DATE COMPLETED  6/29/15
LOCATION _ Cupertino, CA CASING TYPE/DIAMETER _ PVC/ 2-inch
DRILLING METHOD _ Sonic SCREEN TYPE/SLOT _ Slotted / 0.010-inch
SAMPLING METHOD  Corebarrel GRAVEL PACK TYPE _ #3 Monterey Sand
GROUND ELEVATION  ~1885-ft MSL GROUT TYPE/QUANTITY _ 5% Bentonite Cement
TOP OF CASING _ ~1888-ft MSL GPS COORDINATES
LOGGED BY _ Jeff Linder
REMARKS Sonic drilling with 4-inch sample corebarrel. Well casing installed inside 6 5/8-inch sonic casing.
) 2 Q 5
a EO ﬂ.>’ o 2 =
T & @ 5 % o] LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
5E 8 |5 88| 1=
0o L | [FILL] GRAVEL, fine to coarse, subangular to angular
L i (GW); dry, loose, no odor.
o[ 10 N
- 20 1 @17'bgs: Perched moisture, insufficient for sampling. 210
0 T [FRANCISCAN FORMATION] Franciscan metabasalt. .
N b Highly weathered, abundant iron oxidation, roots and other
B T organics near the contact. Most of the rock material has
- T weathered into a soil. Very poorly consolidated, dry,
o [ 30 ] increased rock competency with depth, dry, no odor.
o[ 40 N
B T 5% Bentonite
B T Type II-V
L - Portland
o [ 50 ] cement
o [ 60 — 2-inch Schedule
o b 40 PVC
o[ 70 N
o O 80 — 81.0
N T [FRANCISCAN FORMATION] Greenstone. Moderately to
B T highly weathered, argillic alteration, with abundant calcite
B T veining. Increased rock competency with depth, dry, no
B T odor.
0 L | = 3/8-inch
- R X Bentonite chips
- - T=#3 Clean
- - —1- -| Monterey sand
o[ 100 ] =
i ] o =1 0.010-inch
- 110 — - ' . — Screen
0 @109'bgs: First encountered groundwater, very slow —
= T infiltration rate. [ —
- B 117.0 —
Bottom of borehole at 117.0 feet.




LEHIGH MONITORING WELLS GINT_LOGS.GPJ LOG A EWNNO1.GDT 2/25/16

‘ Golder

425 Lakeside Drive
Sunnyvale, CA 94085

WELL NUMBER WMSA-DMW-5

PAGE 1 OF 1

5 . Telephone: 408-220-9223
'ASSOCIALES  Fax: 408-220-9224
PROJECT NUMBER _ 063-7109-919 DATE STARTED _ 7/14/15
PROJECT NAME Lehigh Hydrogeologic Investigation DATE COMPLETED  7/28/15
LOCATION _ Cupertino, CA CASING TYPE/DIAMETER _ PVC/ 2-inch
DRILLING METHOD _ Sonic SCREEN TYPE/SLOT _ Slotted / 0.010-inch
SAMPLING METHOD  Corebarrel GRAVEL PACK TYPE _ #3 Monterey Sand
GROUND ELEVATION  ~1830-ft MSL GROUT TYPE/QUANTITY _ 5% Bentonite Cement
TOP OF CASING _ ~1833-ft MSL GPS COORDINATES
LOGGED BY _ Jeff Linder
REMARKS Sonic drilling with 4-inch sample corebarrel. Well casing installed inside 6 5/8-inch sonic casing.
) 2 Q 5
a EO ﬂ.>’ o 2 =
T & @ 5 % o] LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
i 8 |5 88| 1=
0 E E [FILL] GRAVEL, fine to coarse, subangular to angular
0 — 10 — (GW); dry, loose, no odor.
N
0E X3
N
0E X3
N
N
o E 80 — @77-81'bgs: Fines.
== 90 3 @84-107'bgs: Fines.
0 E 3
0 g— 100 —g
o F M3
0 = 120 —
0 == 130 3 @125-131'bgs: Fines, no odor.
o E 140 3
= 150 = = 5% Bentonite
0 E 3 Type II-V
0 = 160 3 Portland
= 170 = cement
0 £ E
0 g— 180 —g
o FE ™3
0 = 200 3 2-inch Schedule
= E 40 PVC
— 210 —
0 E E
0 g— 220 —g
0 g— 230 _§
0 E_ 240 —g
0 g— 250 —g
0 g— 260 —g
o F 03
= 280 — . . -
0 E E @281'bgs: Some perched moisture, insufficient for
0 E 290 3 sampling. 298.0
== 300 3 @290-298'bgs: Very large boulders, hard drilling, dry. ’ %« 3/8-inch
0 = 1 E [FRANCISCAN FORMATION] Franciscan metabasalt. 313.0 | ‘f\ Bentonite chips
0o E 310 3 Highly weathered, abundant iron oxidation, roots and other ) — #3 Clean
— 320 = v organics near the contact. Most of the rock material has — Monterey sand
0 E 3 weathered into a soil. Very poorly consolidated, dry, no 327.0 = 0.010-inch
odor. Screen
[FRANCISCAN FORMATION] Greenstone. Moderately to
highly weathered, argillic alteration, with abundant calcite
veining. Increased rock competency with depth, very slow
groundwater infiltration rate.
Bottom of borehole at 327.0 feet.
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425 Lakeside Drive

Sunnyvale, CA 94085

WELL NUMBER WMSA-DMW-6

PAGE 1 OF 1

5 . Telephone: 408-220-9223
'ASSOCIALES  Fax: 408-220-9224
PROJECT NUMBER  063-7109-919 DATE STARTED _ 6/29/15
PROJECT NAME Lehigh Hydrogeologic Investigation DATE COMPLETED  7/11/15
LOCATION _ Cupertino, CA CASING TYPE/DIAMETER  PVC/ 2-inch
DRILLING METHOD _ Sonic SCREEN TYPE/SLOT _ Slotted / 0.010-inch
SAMPLING METHOD _ Corebarrel GRAVEL PACKTYPE _ #3 Monterey Sand
GROUND ELEVATION  ~1935-ft MSL GROUT TYPE/QUANTITY _ 5% Bentonite Cement
TOP OF CASING  ~1938-ft MSL GPS COORDINATES
LOGGED BY _ Jeff Linder
REMARKS Sonic drilling with 4-inch sample corebarrel. Well casing installed inside 6 5/8-inch sonic casing.
o © ) =
a EO ﬂ.>’ To 2 =
= & m 5 % o] LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
8t s |5 88 | [
0 E 3 [FILL] GRAVEL, fine to coarse, subangular to angular
0o E 10 E (GW); dry, loose, no odor.
oF B
0 E 40 E
0 E E
0 §_ 70 _§
0 E 80 E
0 E E
0 E 90 E
b
0 §_ 120 _§
0 E 130 E
0 E E
0o E 140 E
0 = 150 =
= 160 = = 5% Bentonite
0 E E Type 1I-V
0o E 170 = Portland
0 i— 180 —i cement
o E 190 = 2-inch Schedule
= 3 40 PVC
o E 200 3
or W
0 E E
0 E 250 E
0 E 270 E
0 E E
0o E 280 E
0 = 290 =
0 — 300 = @295-307'bgs: Hard drilling through very large boulders. 307.0
0 = 310 3 [FRANCISCAN FORMATION] Franciscan metabasailt.
= 320 = Highly weathered, abundant iron oxidation, roots and other e 3/8-inch
0 E E organics near the contact. Most of the rock material has [ ’\ Bentonite chips
0 E 330 E weathered into a soil. Very poorly consolidated, dry, no 337.0 | =4 | ‘#3Clean
= 340 = V4 odor. 347.0 — Monterey sand
0 F B = @315'bgs: Decrease in oxidation and weathering, : 1 0.010-inch
increased hardness and rock competency with depth. Screen
[FRANCISCAN FORMATION] Greenstone. Moderately to
highly weathered, argillic alteration, with abundant calcite
veining. Increased rock competency with depth.
@345'bgs: First encountered groundwater, very slow
infiltration rates.
Bottom of borehole at 347.0 feet.
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425 Lakeside Drive
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WELL NUMBER WMSA-DMW-7

PAGE 1 OF 1

5 . Telephone: 408-220-9223
'ASSOCIALES  Fax: 408-220-9224
PROJECT NUMBER _ 063-7109-919 DATE STARTED _ 7/7/15
PROJECT NAME Lehigh Hydrogeologic Investigation DATE COMPLETED  7/9/15
LOCATION _ Cupertino, CA CASING TYPE/DIAMETER _ PVC/ 2-inch
DRILLING METHOD _ Mini Sonic SCREEN TYPE/SLOT _ Slotted / 0.010-inch
SAMPLING METHOD  Corebarrel GRAVEL PACK TYPE _ #3 Monterey Sand
GROUND ELEVATION  ~1620-ft MSL GROUT TYPE/QUANTITY _ 5% Bentonite Cement
TOP OF CASING _ ~1623-ft MSL GPS COORDINATES
LOGGED BY _ Jeff Linder
REMARKS Sonic drilling with 4-inch sample corebarrel. Well casing installed inside 6 5/8-inch sonic casing.
) 2 Q 5
a EO ﬂ.>’ o 2 =
T & @ 5 & o] LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
i 8 |5 88| 1=
0 | i [FRANCISCAN FORMATION] Franciscan metabasalt.
Highly weathered, abundant iron oxidation. Top 5-ft
B T resemble topsoil with roots and other organics. Most of
- T the rock material has weathered into a soil. Very poorly
- B consolidated, dry, no odor.
0 _— 10 —_
0 _— 20 —_
- b @27'bgs: Decrease in iron oxidation and weathering,
— 30 — increased rock competency and freshness with depth.
(U i Color change to olive brown. e 5% Bentonite
L _ Type II-V
L i Portland
L _ cement
0 _— 40 —_
B b 45.0 .
- . [FRANCISCAN FORMATION] Greenstone. Moderately to e Sehedule
- - highly weathered, argillic alteration, with abundant calcite
- 50 _ veining. Increased rock competency with depth, dry, no
0 | | odor.
0 _— 60 —_
B 7 %F 3/8-inch
- E Bentonite chips
o ™ 70 ] +#3 Clean
B T — Monterey sand
o I 80 — —
- - = 0.010-inch
- g v — Screen
- 1 B @85'bgs: Very slow groundwater infiltration. —
0 _— 90 —_ g
B b 95.0
Bottom of borehole at 95.0 feet.
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WELL NUMBER WMSA-DMW-8S

PAGE 1 OF 1

5 . Telephone: 408-220-9223
'ASSOCIALES  Fax: 408-220-9224
PROJECT NUMBER _ 063-7109-919 DATE STARTED _ 7/13/15
PROJECT NAME Lehigh Hydrogeologic Investigation DATE COMPLETED  7/14/15
LOCATION _ Cupertino, CA CASING TYPE/DIAMETER _ PVC/ 2-inch
DRILLING METHOD _ Mini Sonic SCREEN TYPE/SLOT _ Slotted / 0.010-inch
SAMPLING METHOD  Corebarrel GRAVEL PACK TYPE _ #3 Monterey Sand
GROUND ELEVATION  ~1380-ft MSL GROUT TYPE/QUANTITY _ 5% Bentonite Cement
TOP OF CASING _ ~1383-ft MSL GPS COORDINATES
LOGGED BY _ Jeff Linder
REMARKS Sonic drilling with 4-inch sample corebarrel. Well casing installed inside 6 5/8-inch sonic casing.
) 2 Q 5
a EO ﬂ.>’ o 2 =
T & @ 5 & o] LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
i 8 |5 88| 1=
0 [ROAD BASE] Silty GRAVEL, fine to coarse, subangular
to angular (GW); reddish brown topsoil mixed with
gravel-cobble sized fill; dry, loose, no odor.
3.0 o .
[ALLUVIUM] SILTY CLAY with some ~1-inch gravel and F?%Sﬁ'_’\t,o””e
L sand lenses, fine to medium sand and fine gravel, Portland
subrounded, moderate iron oxidation (CL); pale-brown; \cement
moist, unconsolidated, no odor. 2-inch Schedule
L 40 PVC
= 3/8-inch
Bentonite chips
=+ #3 Clean
Monterey sand
— 10 —
0 —
v —
L 20 @19.5'bgs: First encountered water in a saturated sandy 20.0 — 0.010-inch
0 clay, unconsolidated zone. — Sbreen
[FRANCISCAN FORMATION] Greenstone. Fresh to —
moderately weathered, with abundant calcite veining. —
B Increased competency with depth, very hard drilling. —
o[ -
B 30 300 | —
Bottom of borehole at 30.0 feet.
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WELL NUMBER WMSA-DMW-8D

PAGE 1 OF 1

5 . Telephone: 408-220-9223
'ASSOCIALES  Fax: 408-220-9224
PROJECT NUMBER _ 063-7109-919 DATE STARTED _ 7/12/15
PROJECT NAME Lehigh Hydrogeologic Investigation DATE COMPLETED  7/13/15
LOCATION _ Cupertino, CA CASING TYPE/DIAMETER _ PVC/ 2-inch
DRILLING METHOD _ Mini Sonic SCREEN TYPE/SLOT _ Slotted / 0.010-inch
SAMPLING METHOD  Corebarrel GRAVEL PACK TYPE _ #3 Monterey Sand
GROUND ELEVATION  ~1380-ft MSL GROUT TYPE/QUANTITY _ 5% Bentonite Cement
TOP OF CASING _ ~1383-ft MSL GPS COORDINATES
LOGGED BY _ Jeff Linder
REMARKS Sonic drilling with 4-inch sample corebarrel. Well casing installed inside 6 5/8-inch sonic casing.
) 2 Q 5
a EO ﬂ.>’ o 2 =
T & @ 5 % o] LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
5E 8 |5 88| 1=
0 [ROAD BASE] Silty GRAVEL, fine to coarse, subangular
- E to angular (GW); reddish brown topsoil mixed with rocky 30
road fill; dry, loose, no odor. '
[ALLUVIUM] SILTY CLAY with some ~1-inch gravel and
- B sand lenses, fine to medium sand and fine gravel,
subrounded, moderate iron oxidation (CL); pale-brown;
B 7 moist, unconsolidated, no odor.
o I 10 —
- 20 Y , . _ 20.0
0 @19.5'bgs: First encountered water in a saturated sandy
| | clay, unconsolidated zone.
[FRANCISCAN FORMATION] Greenstone. Fresh to
- b moderately weathered, with abundant calcite veining. - 5% Bentonite
Increased competency with depth, very hard drilling. Type II-V
B 7 Portland
L ] cement
o I 30 — 2-inch Schedule
| i 40 PVC
o I 40 —
o ™ 50 7 ‘% 3/8-inch
L _ Bentonite chips
N b :ﬁ: <+-#3 Clean
B i — Monterey sand
o I 60 — f 0.010-inch
| i — Screen
- T 650 | —
Bottom of borehole at 65.0 feet.
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WELL NUMBER WMSA-DMW-9

PAGE 1 OF 1

5 . Telephone: 408-220-9223
'ASSOCIALES  Fax: 408-220-9224
PROJECT NUMBER _ 063-7109-919 DATE STARTED _ 7/13/15
PROJECT NAME Lehigh Hydrogeologic Investigation DATE COMPLETED  7/14/15
LOCATION _ Cupertino, CA CASING TYPE/DIAMETER _ PVC/ 2-inch
DRILLING METHOD  Sonic SCREEN TYPE/SLOT _ Slotted / 0.010-inch
SAMPLING METHOD  Corebarrel GRAVEL PACK TYPE _ #3 Monterey Sand
GROUND ELEVATION  ~1770-ft MSL GROUT TYPE/QUANTITY _ 5% Bentonite Cement
TOP OF CASING _ ~1773-ft MSL GPS COORDINATES
LOGGED BY _ Jeff Linder
REMARKS Sonic drilling with 4-inch sample corebarrel. Well casing installed inside 6 5/8-inch sonic casing.
) 2 Q 5
a EO ﬂ.>’ o 2 =
= & @ 5 % o] LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
alfr s o [oYa)
= = O] O
1
0o L i [FILL] GRAVEL, fine to coarse, subangular to angular [
L i (GW); dry, loose, no odor.
o 7]
o[ 20 N
o[ 30 N
o[ 40 N
B T 5% Bentonite
r i _ 47.0 Type II-V
B T [FRANCISCAN FORMATION] Franciscan metabasalt. Portland
o [ 50 ] Highly weathered, abundant iron oxidation, roots and other cement
B T organics near the contact. Most of the rock material has
B T weathered into a soil. Very poorly consolidated, dry, no
B ] odor.
o [ 60 — 2-inch Schedule
- b 40 PVC
o 0 7]
o[ % 7
i ] @84'bgs: Increased rock competency, freshness and
L i decreased weathering. Color change to olive brown.
0 L | = 3/8-inch
L _ XXX Bentonite chips
- E 98.0 - #3 Clean
L - . [E— M
- 100 [FRANCISCAN FORMATION] Greenstone. Moderately to — onterey sand
0 L i VA highly weathered, argillic alteration, with abundant calcite —
L _ veining. Increased rock competency with depth, dry no —
- - odor. Very slow groundwater infiltration rate. — 0.010-inch
L _ ; Screen
o[ 110 ] =
- . 117.0 | =
Bottom of borehole at 117.0 feet.
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425 Lakeside Drive

Sunnyvale, CA 94085

WELL NUMBER WMSA-DMW-10

PAGE 1 OF 1

5 . Telephone: 408-220-9223
'ASSOCIALES  Fax: 408-220-9224
PROJECT NUMBER _ 063-7109-919 DATE STARTED _ 7/10/15
PROJECT NAME Lehigh Hydrogeologic Investigation DATE COMPLETED  7/14/15
LOCATION _ Cupertino, CA CASING TYPE/DIAMETER _ PVC/ 2-inch
DRILLING METHOD _ Mini Sonic SCREEN TYPE/SLOT _ Slotted / 0.010-inch
SAMPLING METHOD  Corebarrel GRAVEL PACK TYPE _ #3 Monterey Sand
GROUND ELEVATION  ~1650-ft MSL GROUT TYPE/QUANTITY _ 5% Bentonite Cement
TOP OF CASING _ ~1653-ft MSL GPS COORDINATES
LOGGED BY _ Jeff Linder
REMARKS Sonic drilling with 4-inch sample corebarrel. Well casing installed inside 6 5/8-inch sonic casing.
) 2 Q 5
a EO ﬂ.>’ o 2 =
T & @ 5 & o] LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
i 5 |5 88| 1=
0 - [ROAD BASE] Silty GRAVEL, fine to coarse, subangular
- b to angular (GW); dark grey; dry, loose, no odor. 6.0
- - [FRANCISCAN FORMATION] Franciscan metabasalt.
o [ 10 - Highly weathered, abundant iron oxidation, roots and other
B ] organics near the contact. Most of the rock material has
L _ weathered into a soil. Very poorly consolidated, dry, no
o - odor.
o [ 20 ]
o [ 30 ]
o [ 40 ]
C 7 @45'bgs: Decrease in iron oxidation and weathering,
L 50 — increased rock competency and freshness with depth.
0 + - Color change to olive brown, dry, no odor.
. 60 7 - 5% Bentonite
0 L - Type II-V
L _ Portland
C ] cement
o [ 70 ]
- 80 _
0 r ] 84.0 _
L i [FRANCISCAN FORMATION] Greenstone. Moderately to 2-inch Schedule
- . highly weathered, argillic alteration, with abundant calcite 40 PVC
o [ 90 ] veining. Increased rock competency with depth, dry, no
L _ odor.
o [ 100 ]
o [ 110 ]
- 120 _ %v 3/8-inch
0 r - %4 Bentonite chips
B 7 . “\#3 Clean
L _ —1 .| Monterey sand
o [ 130 ] =
B i v —=—0.010-inch
r § B @137'bgs: Very slow groundwater infiltration — Screen
— 140 — ’ ’ —
0 - —
B i 145.0 )
Bottom of borehole at 145.0 feet.
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‘ Golder

425 Lakeside Drive

Sunnyvale, CA 94085

WELL NUMBER WMSA-DMW-11

PAGE 1 OF 1

5 . Telephone: 408-220-9223
'ASSOCIALES  Fax: 408-220-9224
PROJECT NUMBER _ 063-7109-919 DATE STARTED _ 8/1/15
PROJECT NAME Lehigh Hydrogeologic Investigation DATE COMPLETED  8/3/15
LOCATION _ Cupertino, CA CASING TYPE/DIAMETER _ PVC/ 2-inch
DRILLING METHOD _ Sonic SCREEN TYPE/SLOT _ Slotted / 0.010-inch
SAMPLING METHOD  Corebarrel GRAVEL PACK TYPE _ #3 Monterey Sand
GROUND ELEVATION  ~1470-ft MSL GROUT TYPE/QUANTITY _ 5% Bentonite Cement
TOP OF CASING _ ~1473-ft MSL GPS COORDINATES
LOGGED BY _ Jeff Linder
REMARKS Sonic drilling with 4-inch sample corebarrel. Well casing installed inside 6 5/8-inch sonic casing.
) 2 Q 5
a EO ﬂ.>’ o 2 =
T & @ 5 % o] LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
alr = o oo
= = O] O
1
0 L i [FILL] GRAVEL, fine to coarse, subangular to angular [ ]
L _ (GW); dry, loose, no odor.
o 7]
o 2 7]
o[ 30 N
o 7]
B T = 5% Bentonite
B ] Type II-V
B i Portland
o[ 50 ] cement
o[ %7
- 70 ] @68-69'bgs: fines.
0 L i
B ] 2-inch Schedule
L 4 40 PVC
o[ 8 7
i i 88.5
— 90 — [FRANCISCAN FORMATION] Franciscan metabasalt.
0 L B Highly weathered, abundant iron oxidation, roots and other
- 1 organics near the contact. Most of the rock material has % 3/8-inch
B T v weathered into a soil. Very poorly consolidated, dry. Bentonite chips
B T - Consolidation and rock strength increase with depth, no XX
o [ 100 - odor. 4 #3 Clean
B ] @97.5'bgs: First encountered groundwater. — Monterey sand
— 110 —
0 L i 113.0 — 0.010-inch
B 7 [FRANCISCAN FORMATION] Black shale with abundant — Screen
B T calcite veining. Highly weathered, argillaceous alteration —
B B with moderate to high fissility. Limited blocks of relatively —
o [ 120 ] competent, moderately weathered R2 rock. 122.0|
Bottom of borehole at 122.0 feet.
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WELL NUMBER WMSA-P6A

PAGE 1 OF 1

5 . Telephone: 408-220-9223
'ASSOCIALES  Fax: 408-220-9224
PROJECT NUMBER _ 063-7109-919 DATE STARTED _ 7/11/15
PROJECT NAME Lehigh Hydrogeologic Investigation DATE COMPLETED  7/13/15
LOCATION _ Cupertino, CA CASING TYPE/DIAMETER _ PVC/ 2-inch
DRILLING METHOD _ Sonic SCREEN TYPE/SLOT _ Slotted / 0.010-inch
SAMPLING METHOD  Corebarrel GRAVEL PACK TYPE _ #3 Monterey Sand
GROUND ELEVATION  ~1820-ft MSL GROUT TYPE/QUANTITY _ 5% Bentonite Cement
TOP OF CASING _ ~1823-ft MSL GPS COORDINATES
LOGGED BY _ Jeff Linder
REMARKS Sonic drilling with 4-inch sample corebarrel. Well casing installed inside 6 5/8-inch sonic casing.
) 2 Q 5
a EO ﬂ.>’ o 2 =
= o m . 2o LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
o w [0} < ] Zuw
alr = o oo
= = O] O
1
o [ ] [FILL] GRAVEL, fine to coarse, subangular to angular [ ]
i | (GW); dry, loose, no odor.
o[ 7
o I 20 — 21.0
= B [FRANCISCAN FORMATION] Franciscan metabasalt.
- B Highly weathered, abundant iron oxidation, roots and other
L _ organics near the contact. Most of the rock material has
o i weathered into a soil. Very poorly consolidated, dry, no
| 30 ] odor.
0 — —t
B T = 5% Bentonite
- T Type II-V
L _ Portland
- 40 — cement
0 — —t
. i 2-inch Schedule
L i 40 PVC
L 50 ] @48'bgs: Decrease in iron oxidation and weathering,
0 increased rock competency and freshness with depth.
B T Color change to olive brown.
0 _— 60 —_
0| i  3/8-inch
o i Bentonite chips
L i < #3 Clean
L i AV — Monterey sand
0 _— 80 —_ ;
i i =—F0.010-inch
N 90 | — Screen
0 | | 92.0 —
R i [FRANCISCAN FORMATION] Greenstone. Moderately to —
highly weathered, argillic alteration, with abundant calcite —
B 7 veining. Increased rock competency with depth, dry, no 97.0 —
odor. Very slow groundwater infiltration rate.
Bottom of borehole at 97.0 feet.
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NORTH HIGHWALL RESERVE GEOTECHNICAL EVALUATION

Executive Summary

Executive Summary

The North Highwall Reserve Geotechnical Evaluation has been prepared to assist Lehigh Southwest Cement
Company (Lehigh), a subsidiary of Lehigh Hanson, Inc., with the upcoming Reclamation Plan amendment
submission, under California’s Surface Mining and Reclamation Act (SMARA). This report presents the proposed
mining and reclamation plan, documents previous and recent investigations of the North Quarry area and provides
results of stability analyses to support Lehigh in mining and reclaiming the North Quarry and in mitigating the historic
landslide (Main Slide) in the North Quarry.

The North Quarry is where mineral extraction currently occurs and has historically taken place. The North Quarry
features a large mining area, with elevations that currently range from approximately 550 feet (ft) to 1,750 feet above
mean sea level (AMSL). The North Quarry has a history of localized instability of the highwalls, and an integral part of
this project involves revising the mining and reclamation plans to mitigate the Main Slide.

Previous and recent investigations of the North Quarry include drilling programs, geologic mapping, laboratory
testing, and visual inspections. The site has been studied for geology several times, and these investigations were
used to develop the 2018 investigation. This recent geologic investigation included aerial photograph interpretation
and field mapping of faults, bedding, and structure for potential impacts to highwall stability. A key finding is that
bedding dip slope and direction appear to have a negative impact on slope stability, and highwalls sloped in the dip
direction (generally south east) need to be sloped at less than the dip angle. The investigation also included drilling,
geotechnical sampling, and geophysical logging of the boreholes to identify areas of weathered versus competent
greenstone in the proposed highwall. These data were used to design a permanently stable highwall.

Lehigh will regrade the North Quarry to stabilize the Main Slide and recover economic limestone resources in the
north wall. The mining will begin at the 1,900-foot AMSL elevation, and the slope will be mined from top to bottom to
the 600-foot AMSL elevation. The current practice of 50-foot high slopes between benches will be continued. The
inter-bench slope gradients range from 26° to 38° depending on rock types, wall orientation, structure, and wall
height. The Reclamation Plan for the North Quarry proposes modifications to the 1972 Scenic Easement by lowering
the crest by up to 100 feet to elevations that vary between 1,390 feet and 1,425 feet AMSL. The new configuration
will allow the area to be revegetated and improve the overall aesthetic appearance of the ridgeline.

The Main Slide will be mitigated by removing it in its entirety. Previous investigations suggest that the Main Slide
occurred along a fault at the base of the limestone. Recent drilling data indicate competent greenstone beneath the
fault and associated weathered greenstone. This plan intends to excavate the landslide and fault, thus leaving a
permanently stable highwall in competent greenstone.

Geotechnical stability analyses were completed on five cross-sections through the North Quarry. These cross-
sections represent a variety of slope angles and combinations of lithology and include sections through the Main
Slide. The minimum acceptable factors of safety for the analyses are 1.3 for static conditions and 1.0 for pseudo-
static conditions, based on mining industry standards. All configurations modeled as part of these analyses meet or
exceed the minimum acceptable factor of safety. Generally, geotechnical stability is governed by the near surface
geology, which will have reduced strengths due to mining activities. The geotechnical analyses require that
groundwater be lowered along some of the highwalls so that it does not coincide with this surficial “mining impacted
zone”
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° degree (s)

% percent

AMSL Above mean sea level

BFA bench face angle

cm centimeter(s)

ft feet

FoS factor of safety

g Gravitational force

Golder Golder Associates Inc.

GSI geological strength index

in inches

IRA Inter-ramp angle

ksi Kips per square inch

ky yield acceleration

Lehigh Lehigh Southwest Cement Company, a subsidiary of Heidelberg Cement
m meter

pcf Pounds per cubic foot

PGA Peak ground acceleration

psf Pounds per square foot

psi Pounds per square inch

RMR rock mass rating

RPA Reclamation Plan Amendment
RQD Rock quality designation
SMARA [California’s] Surface Mining and Reclamation Act
Stantec Stantec Consulting Services, Inc.
ucs Uniaxial Compressive Strength
WMSA West Material Storage Area
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Glossary

Cohesion

Factor of safety

Greenstone

Greenstone overburden

North Highwall Reserve
Phi’, @’

Pseudo-static slope stability
analysis

Rock Plant Reserve

Seismic deformation analysis

Scenic Easements

Soil

Static slope stability analysis
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The force which holds molecules or like particles together in a rock or soil.

The ratio of resisting force to driving force in a slope stability problem. A
factor of safety of one represents the minimum factor of safety for which the
slope is stable.

Common term applied to metabasalts within the Franciscan Complex, due to
unweathered, dark green color (Foruria 2004).

Material unsuitable for use as aggregate material. Typically, it is weathered
greenstone, but it may include other rock types such as low-grade limestone,
graywacke, and chert.

Limestone and aggregate resources in the north highwall of the North
Quarry.

The frictional shear resistance of soil or rock.

A limit equilibrium method of analysis which represents the effects of
earthquake shaking by accelerations that create inertial forces. This is the
simplest way to analyze the dynamic effects of earthquake loading of a soil
or slope. The output is a single factor of safety.

Limestone and aggregate resources in an approximately 30.5-acre area at
the southern extent of the Permanente Property.

An empirical calculation which estimates the extent of lateral displacement
during the design earthquake. The output is the median displacement.

The Ridgeline Protection Easement Deed executed in 1972 which applies to
a portion of the northern ridgeline.

Native, unconsolidated material present at the surface before mining
operations began.

A limit equilibrium method of analysis which satisfies moment and force
equilibrium to solve a slope stability problem. The output is a single factor of
safety.
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1.0 INTRODUCTION

1.1 PURPOSE

Lehigh Southwest Cement Company (Lehigh), a subsidiary of Lehigh Hanson, Inc., engaged Stantec Consulting
Services Inc. (Stantec) to provide professional engineering services related to development of the Reclamation Plan
for the North Quarry at the Permanente Property. The Reclamation Plan for the North Quarry involves mining
limestone and aggregate resources from the existing quarry, mitigating the existing landslide, and backfilling the
quarry to the minimum elevation of the surrounding natural topography. The mining, landslide mitigation, and
reclamation plans are described herein to provide guidance to Lehigh for completing and reclaiming the quarry. In
addition, static and pseudo-static slope stability analyses of the reclamation surface have been completed to support
these plans.

This North Highwall Reserve Geotechnical Evaluation has been prepared to assist Lehigh with upcoming
Reclamation Plan amendment submissions under California’s Surface Mining and Reclamation Act (SMARA). This
report presents the Reclamation Plan, documents the results of stability analyses, and provides specifications to
guide Lehigh in reclaiming the North Quarry.

1.2 PROJECT BACKGROUND

The Permanente Quarry (Quarry) is a limestone and aggregate mining operation, active since the late 1930’s, in the
unincorporated foothills of western Santa Clara County, approximately two miles west of the city of Cupertino,
California. The Quarry occupies a portion of a 3,510-acre property (Permanente Property) owned by Hanson
Permanente Cement, Inc. and operated by Lehigh.

The Permanente Property is situated in the rugged foothills along the eastern side of the Santa Cruz Mountains
segment of the California Coast Ranges. This area of the Coast Ranges is characterized by moderately to steeply
sloping hillsides ranging from approximately 500 to 2,000 feet (ft) above mean sea level (AMSL). The eastern side of
the range is incised with eastern flowing drainages, including the Permanente Creek Drainage Basin, which flows
through the central part of the Permanente Property, and drains into the southern part of the San Francisco Bay, near
Palo Alto and Mountain View, California. The regional location map is included as Figure 1.1.

Operational areas at the Quarry comprise surface mining excavations, overburden stockpiling, crushing and
processing facilities, access roads, administrative offices, and equipment storage facilities. Other predominantly
undisturbed areas are held in reserve for future mining or to buffer operational areas from adjacent land uses. The
North Quarry is where mineral extraction currently occurs and has historically taken place. The North Quarry features
a large mining area, with elevations that currently range from approximately 550 to 1,750 feet AMSL. Limestone and
greenstone mined from the North Quarry are crushed and can be either processed into aggregate products at
Lehigh’s on-site rock (aggregate) plant or are used for cement manufacture at Lehigh’s adjacent cement plant.
Figure 1.2 shows a plan view of the site.

The North Quarry is located on the hillside to the west of the cement plant. The topography surrounding the North
Quarry ranges in elevation from approximately 1,000 feet AMSL near the east end of the south highwall to
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approximately 1,750 feet AMSL, at the top of the scarp in the northwest corner of the highwall. Mining operations in
the North Quarry are ongoing, with plans to mine the southern portion of the quarry to an elevation of 440 feet AMSL
and the northern portion of the quarry to an elevation of 600 feet AMSL. Currently, the quarry has been developed to
a maximum elevation of approximately 525 feet AMSL.

Mining operations take place subject to SMARA, which mandates that surface mining operations have an approved
reclamation plan that describes how mined lands will be prepared for alternative post-mining uses, and how residual
hazards will be addressed. Golder Associates Inc, (Golder) completed geotechnical investigations and slope stability
evaluations in 2011 to support an amended Reclamation Plan for the operational areas disturbed by mining activities.
The current Reclamation Plan was approved in 2012. Changes to the current approved Reclamation Plan are being
considered, which necessitate an update of the Reclamation Plan for the Permanente Quarry under SMARA.

This report provides geologic information and specifications and guidelines to support the amended Reclamation Plan
with respect to mining and reclaiming the North Quarry and mitigating the landslide, and is accompanied by three
other similar reports (Rock Plant Reserve Geotechnical Evaluation, West Materials Storage Area Geotechnical
Evaluation, and North Quarry Backfill Geotechnical Evaluation), which provide specifications and guidelines related to
the proposed amendments to the Reclamation Plan for other areas in the Quarry.

1.3 SCOPE OF WORK

Lehigh retained Stantec to prepare this report to support the amended Reclamation Plan in connection with the North
Highwall Reserve. Stantec’s scope of work included:

Review previous geologic and geotechnical studies.

Analyze current and historical aerial photographs.

Map geological structures and lithology.

Plan and oversee drilling operations.

Log core and cuttings for geotechnical and geological properties.

Plan and oversee geophysical evaluation of boreholes.

Procure core and drill cutting samples for geotechnical laboratory analysis.

Evaluate historic and new data to determine rock strength parameters for stability analyses.
Revise geologic model with new drilling data and prepare cross-sections.

Redesign a stable north highwall.

Design a stable slope below existing landslide.

Evaluate geotechnical stability of highwall and landslide area under static and seismic conditions.
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2.0 SITE INVESTIGATIONS

Lehigh is seeking a Reclamation Plan amendment for the Permanente Property in order to improve overall site
reclamation, expand its resource base in the area and support its nearby cement operations. The property has been
studied extensively for several decades in support of the mining operation; this section briefly discusses the previous
site investigations and results. A detailed discussion of the previous geologic and geotechnical investigations is
available in the current Reclamation Plan geotechnical documents prepared by Golder (Golder 2011). This section
also provides a summary of the recent site investigations, which included a drilling program and field mapping to
characterize resources, rock strength, and geologic structures in the Quarry area.

2.1 PREVIOUS GEOLOGIC INVESTIGATIONS

The geology in the project area is complex due to the faulting and deformation associated with the Franciscan
Complex. This geologic unit consists of faulted limestone and metabasalts (greenstone) and also contains basalt,
diorite, shale, sandstone, chert, greywacke, and schist. Structure in the area includes numerous low- and high-angle
faults. Low-angle faults separate limestone units from greenstone units and tend to follow the limestone bedding
planes and typically dip to the southeast at 10° to 40°. High-angle faults, including the regional Berrocal Fault, are
typically oriented in the northwest-southeast direction and dip at greater than 60°. The geology has been mapped
several times by different geologists, and numerous drilling programs have been conducted. The results of these
previous studies on the geologic units, structure, and interpretation were included in previous submittals (Golder 2011
and Foruria 2004). Figure 2.1 shows the regional geology that has been mapped for the greater project area. Figure
2.2 shows the geology in the vicinity of the North Quarry and includes the results of the recent geologic investigations
discussed below.

The geology of the North Quarry consists of the Franciscan Complex, as discussed above. The highwalls are mostly
limestone mixed with a minority of greenstone. Several faults, including the Berrocal Fault, intersect the existing
highwall. Golder identified key aspects that impact North Quarry slope stability:

e Bedding is well-developed in the limestone, and although it roughly parallels the thrust faults, bedding
orientations can change abruptly due to small-scale folding, or across the contacts between adjacent limestone
blocks. Bedding is overturned near the Northwest Berrocal Fault strand. Bedding is involved in the control of
bench face angles along the west and north walls; and in the development of slides two to three benches high in
the north wall, west of the Main Slide (1987), below elevation approximately 1,500 feet (Golder 2011).

e Surface weathering affects rock mass strength of all lithologies to some extent, but particularly greenstones,
which are pervasively oxidized and reduced to a clay-rich residual soil within 50 to 100 feet of the original ground
surface.

e  Thrust contacts along the north wall dip to the south, toward the North Quarry. A greenstone/limestone contact is
implicated in development of the Main Slide (Golder 2011).

2.2 PREVIOUS GEOTECHNICAL EVALUATIONS

The North Quarry and related landslide areas have been evaluated several times by several companies. Each
investigation included drilling, laboratory testing, assessment of strength parameters for the various rock types
encountered, and slope stability calculations. The rock strength parameters were based on laboratory data, rock
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mass rating (RMR) calculations, and back-analysis of landslide areas. The strength parameters for soil, greenstone
overburden, and limestone have been consistent through multiple geotechnical analyses performed by multiple
consultants, and these values are listed in Table 2.1. The strength parameters for greenstone vary significantly
depending on the condition of the bedrock and particularly the amount of weathering and shearing, and lower-bound
values have historically been used for design purposes to be conservative. These lower-bound values are based on
back-analysis of the Main Slide in the North Quarry. Laboratory data suggest the in-place greenstone may have
significantly higher strength. Site observations also suggest that greenstone strengths are often under-reported as
several areas of the highwall are constructed in weathered greenstone, and these areas have maintained their
integrity with 50-foot high benches with face angles of 60° to 70° (Golder 2011).

Table 2.1 Historic Rock Strength Summary

Material Unit Weight (pcf) Cohesion @

(psf) )

Limestone 165 12,500 30
Greenstone 155-165 1,400-1,880 19-23

Weathered Greenstone 125 1,400 19

Fault 155 0 20
Slide Debris 135 0-700 20-23

Greenstone Overburden 125 0 35

Soil 120 200 30

2.3 2018 DRILLING

Six boreholes were drilled during 2018 to characterize the geologic and geotechnical conditions in the North Highwall
Reserve and beneath the Main Slide in the North Quarry. Four sonic borings were advanced, at the crest of the
landslide, to identify the thickness of the weathered greenstone and the base of the landslide material. Two core
holes were advanced into bedrock beneath the landslide to characterize the extent of limestone versus greenstone
and to obtain site-specific geotechnical information. Stantec recorded percent recovery, fracture information, and
lithology from the core before calculating rock quality designation (RQD). Core samples were procured and submitted
to a geotechnical laboratory for strength testing. The complete data set was then used to calculate RMR and strength
parameters for each rock type. Figure 2.2 shows the Permanente Property geology with 2018 borehole locations.
Table 2.2 summarizes details for these boreholes. The drilling logs are included in Appendix A.
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Table 2.2 Borehole Details

Borehole Method Elevation (ft) Dip (°) Azimuth (°) Total Depth (ft)
GT-1-2018-1 Core ~1,310 -70 45 500
GT-1-2018-2 Core ~950 -70 271 171

S-1-2018-1 Sonic ~1,790 -90 - 70

S-1-2018-2 Sonic ~1,730 -90 - 200

S-1-2018-3 Sonic ~1,670 -90 - 150

S-1-2018-4 Sonic ~1,620 -90 - 150

2.4 2018 FAULT AND STRUCTURE MAPPING

The current understanding of major fault structures in the area is based on surface mapping, drill hole intercepts,
aerial photography, mapping, and published reports. As noted from the previous reports for the site and available
regional geological information, the Quarry area is less than two miles from the San Andreas Fault and the Berrocal
Fault. The Berrocal Fault has been mapped with multiple trace locations and has been mapped as running through
the Permanente Property. The North Quarry area has numerous shear zones and faults running through it, which
include both high and low angle faults (Foruria 2004). Given the potentially controlling nature of these faults on overall
highwall stability, the development of a fault structure model was a critical step in evaluating the quarry. In
consideration of potential structural impacts on quarry stability, conservative values for rock strength and quarry wall
slopes were used for the design.

Fault and discontinuity mapping were performed by Stantec personnel in October 2018. Stantec concentrated on
mapping exposed larger scale discontinuities and shear zones and collecting data on dominant discontinuities and
fracture and bedding sets in the North Quarry and across the Permanente Property. Stantec acquired structural
orientations along many of the discontinuities and shear zones exposed within the quarry, with an emphasis on the
larger structures that could be traced across the Quarry as these features are more likely to have an impact on the
Quarry stability. In total, 145 discontinuity data points on joints, shears, shear-zones, and bedding were obtained
while mapping the Permanente Property. Fault mapping by Stantec indicated numerous moderate to high angle,
north-south and northwest-southeast trending structures present throughout the North Quarry, and the results of the
mapping are presented on Figure 2.2. The northwest oriented sets appear to be in agreement with the northwest
trending faults mapped by Foruria (2004). It may be likely that the two distinct orientation groups represent a change
in the overall faulting regime for the region; however, the timing of which of the orientations are more recent was not
evident in the exposures.

Stantec’s review of historical stereo-photographs from as early as 1960 indicated a large northwest trending fault, or
wide fault zone across the Permanente Property. This fault is clearly visible in the stereo-paired historical photos, but
it is difficult to identify on the ground due to vegetation and modifications to the terrain that have occurred since the
photo was obtained. The fault zone trends to the northwest and appears to dip steeply to the northeast. The fault may
be made up of multiple strands (en echelon), with the main strand trending northwest along the slope break of the
ridge south of Permanente Creek, southeastward across the top of the ridge, and down a southeast trending
drainage toward the Stevens Creek Quarry’s northern and western highwall (Figure 2.2). While it is likely that this
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fault traverses the North Quarry, it is difficult to identify how the numerous faults that traverse the quarry are
connected, as the bottom of the quarry is obscured, and there appears to be two dominant trends as identified above.
The interpretation is that the major fault visible on the historic aerial photos is possibly the western trace of the
Berrocal Fault, with many other strands of faulting contained within the North Quarry walls. Stantec recognizes that
multiple faults intercept the quarry walls, and the design considers the potential impacts of the structures.

Discontinuity orientations were obtained in multiple locations within the North Quarry. Additional discontinuity data
was also acquired from down hole geophysical logging. Dips software by Rocscience (ref, Version 7.006) was used
for creating a stereonet of the surficial data collected in order to conduct a discontinuity analysis. The main
discontinuity orientations delineated are shown on Figure 2.3.

Discontinuity data collected across the site suggests roughly three prominent orientations of discontinuities. Bedding
is encountered within several of the limestone units exposed along the surveyed area, and generally dips moderately
out of the slope with an average dip of 33° and dip direction of 147° to the southeast (set 5m, Figure 2.3). Areas

along the 1,200 to 1,300-foot levels within the western portion of the North Quarry exhibit more steeply dipping beds.

The collected discontinuity data indicated a prominent high angle, north-south trending series of faults exposed along
the north, east, and south wall of the North Quarry (sets 1m and 2m, Figure 2.3). These discontinuities primarily dip
westward with an average dip of 76° and dip direction of 270°, though some eastward dipping discontinuities are also
present with an average dip of 75° and dip direction of 87°. Faults among this group typically exhibit moderately wide
to wide zones of deformation, including gouge, drag folds, and mapped minor to moderate lithologic offset. These
faults tend to persist over a range from tens to hundreds of feet, with the largest faults potentially traversing across
the North Quarry and beyond. Other kinematic indications, such as slickensides, are sparse, but do appear on
several surfaces. These largely indicate a combination of right lateral and reverse motion, but it is important to
mention that the determination of recency of movement along these faults was beyond the scope of this mapping,
and the presence of faults within the quarry does not imply that they are active. These discontinuities likely exist due
to the extensively deformed nature of the Franciscan Formation Melange unit of the Permanente Block.

Collected data also indicated a second dominant orientation that is a high angle, northwest-southeast trending group
of faults, exposed along the western, northern, and southern quarry highwalls (sets 3m and 4m, Figure 2.3).
Discontinuities and faults along this trend are high angle and dip primarily to the southwest. Faults along this
orientation persist on the order of hundreds of feet at minimum, and many likely traverse the Quarry and persist for
thousands of feet to the northwest and southeast. Larger faults along this orientation exhibit very large, wide shear
zones, on the order of feet to tens of feet across, with clay gouge and brecciation along the shear zone. Few
kinematic indicators were encountered along these discontinuities, shears, and deformation zones to indicate
direction of offset. However, these are likely also present due to the deformation in the Permanente Block of the
Franciscan Formation.
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3.0 MINING AND RECLAMATION PLAN

3.1 MINING PLAN

Stantec has developed a mine shell configuration for the North Quarry, based on Lehigh’s geological resource
models and recent drilling results, in order delineate the ultimate highwall heights and configuration. The existing
topography for the North Quarry is shown on Figure 3.1. This design aims to stabilize the Main Slide, recover
economic limestone resources in the north wall, and achieve long-term slope stability in the North Quarry. The design
vertical extents ranged from 1,900 to 600 feet AMSL in elevation. Quarry wall heights range from 800 feet in the north
wall to 1,300 feet in the west wall. Benches will be mined in 25-foot intervals, with a catch bench every other bench or
50 vertical feet apart. Inter-ramp or inter-bench slope angles are 26.5 degrees, or 2H:1V for the west and northwest
walls from the top cut down to the 1,250-foot elevation, with a 1H:1V face angle. This guidance is summarized in
Table 3.1. The bench height of 50 feet is based on current operating practice and equipment sizing and assumes a
multiple number of mining cuts make up the 50-foot bench height. These guidelines follow the general configuration
for the existing highwalls within the Quarry. Shallower slopes were designed where the cut from current topography
would be less than 50 feet. Below the 1,250-foot elevation, the entire north wall has significantly more limestone;
therefore, a steeper angle of 38 degrees or 1.28H:1V was recommended and utilized with a 0.75H:1V face angle. At
the 1,000-foot elevation, extra width was added to the catch bench across the entire wall from west to north for post
mining access. The 600-foot elevation bench at the bottom of the quarry has approximate dimensions of 450 by 600
feet.

This ultimate design for the North Quarry does propose the modification of the Scenic Easement. The new design
crest of the Scenic Easement varies between approximately 1,390 feet and 1,425 feet AMSL. This corresponds to a
decrease in the elevation of the crest line of up to 100 feet lower than currently stated in the agreement. This is done
to allow for revegetation, improve the aesthetic quality of the ridgeline, and permanently stabilize this area which
historically has been subject to small landslides and a degrading highwall and resolve inconsistencies between the
Scenic Easement and the existing conditions. The ultimate design for the North Quarry is shown in Figure 3.2.

Table 3.1 Preliminary Highwall Guidance

Component Specification
Bench Height (competent rock) 50 ft
Bench Width 25 to 50 ft
Bench Face Angle (BFA) 45 to 53°
Inter-ramp Angle (IRA) Max. 45°
Cut slope in overburden (RMR<25) 2H:1V (27°)

3.2 LANDSLIDE MITIGATION

The Main Slide of the North Quarry will be removed in its entirety. The landslide cause was previously identified as a
fault at the limestone-greenstone interface, and the sliding occurred along weathered greenstone in the vicinity of the
fault (Golder 2011). Stantec’s investigation of the Main Slide and other landslides in the area suggest that a
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combination of faulting and dipping limestone caused the slope failure. The recent drilling confirmed the presence of
the intact greenstone beneath the landslide material both at the crest and toe of the landslide. Therefore, removing
the landslide and underlying fault in their entirety will leave a stable greenstone highwall slope. To be conservative,
and to minimize excess rock volumes, the highwall in the Main Slide area will be sloped at an overall 2H:1V gradient.
The lowest section of the remaining highwall contains both limestone and greenstone, and this section of the quarry
is an interim surface as it will be backfilled during site closure. Thus, the slope gradient below the 1,200-foot elevation
is 38°. Above 1,200-foot elevation, the highwall is sloped at 2H:1V where there is intact greenstone.

3.3 RECLAMATION PLAN

North Quarry highwalls will be mined to reclamation grade and limits. Topsoil and other amendments will be placed
on the benches and vegetation planted in a manner consistent with the revegetation plan component of the proposed
Reclamation Plan amendment. Stormwater will be managed according to the included plans and the North Quarry will
be left in a condition that all water naturally drains and does not form a lake or standing water. The reclamation
topography is shown on Figure 3.3, and cross-sections through the North Quarry are shown on Figure 3.4.
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4.0 GEOTECHNICAL EVALUATION

The following presents a geotechnical evaluation of the North Quarry's northern wall, including the Main Slide. Note
that, at lower elevations, the North Quarry will be backfilled, with a mixture of greenstone rock (generated on site) and
clean fill (imported from off-site) to a minimum elevation of approximately 990 feet AMSL. Details on the backfilling
process and materials and geotechnical evaluation of the backfilled quarry are included in the North Quarry Backfill
Geotechnical Evaluation.

4.1 ROCK MASS CHARACTERIZATION

The rock mass has been characterized using the 1989 version of the Rock Mass Rating system (RMRsg). The RMRass
system provides an empirical methodology for estimating rock mass shear strengths for different rock units using
guidelines set forth by Hoek et al. (2000) and Bieniawski (1989). Each rock unit is classified from “Very Poor Rock” to
“Very Good Rock” based on a rating system with a maximum value of 100. RMRsg ratings are then correlated to the
Geological Strength Index (GSI). Ratings are assigned based on the following categories:

Uniaxial Compressive Strength (UCS) of intact rock.

Rock Quality Designation (RQD).

Spacing of discontinuities.

Condition of discontinuities (persistence, aperture, roughness, infill and weathering).

Groundwater conditions (typically set to dry or damp for boreholes where the data will be used in stability
analyses that will account for groundwater conditions).

4.2 UNIAXIAL COMPRESSIVE STRENGTH OF INTACT ROCK

Design UCS values for each rock type consider field estimates using a geological hammer, point load testing, and/or
laboratory UCS test results. Typical values will be considered for rock types with limited information. Laboratory
testing was carried out to quantitatively assess the compressive strength of core samples. Table 4.1 summarizes the
laboratory results for UCS.

Table 4.1 UCS Data Summary

Drill Hole Depth Rock Type UCS (psi)
GT-1-2018-1 1.0-54.3 Greenstone/Metabasalt 1,286
GT-1-2018-1 92.0-144.0 Greenstone/Metabasalt, breccia 275.5
GT-1-2018-1 144.0 - 410.0 Greenstone/Metabasalt 4,060
GT-1-2018-1 410 - 500 Greenstone/Metabasalt 684
GT-1-2018-2 0-11.7 Greenstone/Metabasalt Breccia 1,286
GT-1-2018-2 65.0 - 120.1 Bleached and Ca veined Limestone 9,955
GT-1-2018-2 120.1-171.0 Lightly bleached Limestone 7,105
GT-2-2018-14 70.5-78.0 Limestone, Ca Veined 15,310
GT-2-2018-14 119.0 - 145.0 Breccia/Clay 189
GT-2-2018-14 145.0 - 239.0 Metabasalt/Greenstone 3,764

Pk \\Us0321-ppfss01\workgroup\2274\active\233001289\Lehigh_S_437\437-3, 223001328_PermanentQuarry\Reports\02. North

Reserve\Rev3_Final

4.1



NORTH HIGHWALL RESERVE GEOTECHNICAL EVALUATION

Geotechnical Evaluation

4.3 ROCK QUALITY DESIGNATION

All recovered rock cores were evaluated for an RQD. RQD is defined as the summation of recovered core pieces of
minimum length of 100 mm over the total length of the core run and is a good measure of the degree of jointing and
discontinuity within a rock mass. A higher RQD generally indicates a higher quality, less fractured rock mass.

RQD values appear to fall into two different groupings. The breccia with clay zones and clay zones (fault gouge) have
low RQD values (0 to 30) while the intact rock (limestone and metabasalt/greenstone) and breccia typically have
higher RQD values based on the weighted averages (47 to 68). RQD values in excess of 80 occur in lengths of
competent rock within the core so the weighted values for the more competent lithologies may be affected by
disturbance due to movement along the faults that have been noted in the area of the quarry.

Table 4.2 summarizes the weighted RQD values for each major rock type.

Table 4.2 RQD Summary

Major Rock Type Weighted RQD (%) RQD Range (%)
Limestone 47 0to 87
Metabasalt/Greenstone 68 0 to 100

4.4 RMR SUMMARY AND CLASSIFICATION

Major rock types encountered are generally described as Fair Rock, based on weighted average RMRsg values.
However, similar to RQD, the weighted RMRsg values reflect a range including lower values likely resulting from fault
related deterioration. RMRsg values for each rock type are shown in Table 4.3. These values correspond well with
information from the earlier studies (Golder 2011).
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Table 4.3 RMRgg Summary

Drill Hole Depth (ft) Rock Type RMR Description GSlI
GT-2-2018-14 27.0-31.0 Breccia/Clay 26 Poor Rock 26
GT-2-2018-14 31-495 Breccia/Clay 18 Poor Rock 18
GT-2-2018-14 49.5-70.5 Metabasalt/Greenstone 35 Poor Rock 35
GT-2-2018-14 70.5-78.0 Limestone, Ca Veined 55 Fair Rock 55
GT-2-2018-14 78.0-104.0 Metabasalt/Greenstone 47 Fair Rock 47
GT-2-2018-14 104.0 - 119.0 Limestone 41 Fair Rock 41
GT-2-2018-14 119.0 - 145.0 Breccia/Clay 43 Fair Rock 43
GT-2-2018-14 145.0 - 239.0 Metabasalt/Greenstone 52 Fair Rock 52
GT-2-2018-14 | 239.0-262.0 | Aternating Greenstone 47 Fair Rock 47

and Limestone

GT-1-2018-1 1.0-54.3 Greenstone/Metabasalt 30 Poor Rock 30
GT-1-2018-1 54.3-92.0 Limestone 43 Fair Rock 43
GT-1-2018-1 92.0- 1440 | Greenstone/Metabasalt, 56 Fair Rock 56

breccia
GT-1-2018-1 144.0 - 410.0 Greenstone/Metabasalt 57 Fair Rock 57
GT-1-2018-1 410 - 500 Greenstone/Metabasalt 50 Fair Rock 50
GT-1-2018-2 0-11.7 Greenstone/Metabasalt 19 Poor Rock 19

Breccia

Bleached Limestone, .
GT-1-2018-2 11.7 -65.0 interbedded Chert 59 Fair Rock 59
GT-1-2018-2 65.0 - 120.1 Bleached and Ca 51 Fair Rock 51
veined Limestone
GT-1-2018-2 120.1 - 171.0 Lightly bleached 53 Fair Rock 53
Limestone

45 GEOTECHNICAL STABILITY

The slope stability analyses were modeled using the software Slope-W® 2018 R2 version 9.1 by GeoStudio, released
in 2018. The software used limit equilibrium calculations on slices of potential failure surfaces to calculate factors of
safety (FoS). The models were evaluated under static and pseudo-static conditions, with horizontal ground
acceleration for operation and closure configurations of the highwalls using the Spencer method. The minimum FoS
for each model evaluation is included in this report. The two types of analysis have been summarized in Table 4.4.
The minimum acceptable factor of safety for the analyses are 1.3 for static conditions and 1.0 for pseudo-static
conditions based on mining industry standards. For the pseudo-static model conditions, a horizontal seismic
coefficient of 0.15 time the force of gravity (g) was applied to the static condition models to be consistent with
previous studies (Golder 2011) and to follow recommendations for earthquakes with magnitudes up to 8-1/4 (Seed
1982). To evaluate the slope stabilities, cross-sections were analyzed for the reclamation surface. The cross-section
locations are shown on Figures 3.1 to 3.3, and sections are shown on Figure 3.4.
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Table 4.4 Stability Analyses

Minimum
Analysis Type Description Acceptable
Factor of Safety

A limit equilibrium method of analysis which satisfies moment and
Static Analysis force equilibrium to solve a slope stability problem. The output is a 1.3
single FoS for the potential failure surface with the lowest FoS.

A limit equilibrium method of analysis which represents the effects of
earthquake shaking by accelerations that create inertial forces. This
Pseudo-static Analysis | is the simplest way to analyze the dynamic effects of earthquake 1.0
loading of a soil or slope. The output is a single FoS for the potential
failure surface with the lowest FoS.

Site specific geotechnical information is available for each rock type on the property, and strength parameters for the
material have been established in previous geotechnical analyses (Golder 2011). These strength parameters are
based on laboratory testing, back-calculation, and published values for soil properties. These strength parameters are
listed in Table 4.5.

Table 4.5 Geotechnical Strength Parameters

Material Unit Weight (pcf) Cohesion (psf) Phi’ (Degrees)
Greenstone Overburden 125 0 35
Greenstone (Mining
Influenced Zone/Weathered) 165 1,800 21
Greenstone 165 12,500 30
Limestone 165 12,500 30

As previously discussed, the greenstone strengths can vary significantly depending on the degree of weathering, and
Stantec focused on evaluating the greenstone strengths as part of the 2018 geotechnical investigation. The
greenstone strengths were re-evaluated based on RMR classifications. The historic greenstone strength (¢’'=27° and
cohesion=1,800 pounds per square foot [psf]) is suitable for areas that have been influenced or will be influenced by
mineral extraction; designated as the “Mining Influenced Zone”. A stronger strength for greenstone is expected for the
area “beyond” the mining operation. A 75-foot horizontal distance from the highwall was used to define the mining
influenced zone. This distance is one and one-half times the bench height following industry design guidelines
(Hustrulid 2000).

The greenstone parameters, from RMR classification, were provided to estimate Mohr-Coulomb strength parameters.
RocLab (1.0) free software from Roc Science were used to do the calculation. The calculations were based “General”
application for failure envelope range. The disturbance factor D = 0 is used for the greenstone beyond the “Mining
Influenced Zone”. The calculated friction angle and cohesion are listed in Table 4.6.
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Table 4.6 Greenstone Strength Parameters

DH ID RM Unit |  Depth (ft) F”(fjtg;':eAe';?'e Co?kessi)ion Co(r;)essf;on
GT-2-2018-14 | RM-3 49.5-70.5 26.1 0.077 11,088
GT-2-2018-14 | RM-5 | 78.0-104.0 31.9 0.269 38,736
GT-2-2018-14 | RM-8 | 145.0-239.0 32.7 0.197 28,368
GT-1-2018-1 RM-1 1.0- 54.3 21.8 0.022 3,168
GT-1-2018-1 RM-4 | 144.0-410.0 34.9 0.313 45,072
GT-1-2018-1 RM-5 410 - 500 30.5 0.108 15,552

Average 30 0.164 23,664

The average value of calculated friction angle (30 degrees) is selected for the greenstone. The average cohesion is
23,664 psf from the calculations; however, the cohesion is capped at 12,500 psf based on the strength parameters
used for limestone.

Stability analyses are focused on the highwall. The configurations modeled as part of this analysis meet or exceed
the minimum acceptable factor of safety, as defined in Table 4.4.The stability of the backfilled soil slopes is analyzed
in a separate report, North Quarry Backfill Geotechnical Evaluation. The final surface stability analysis does consider
the presence of the backfilled material providing a buttress for the lower highwall slopes. Generally, geotechnical
stability is governed by the mining influenced zone and the presence of limestone remaining in the highwall. Results
from the stability analyses are shown in Table 4.7. Appendix B contains printouts of the slope stability sections.

Table 4.7 Geotechnical Stability Analyses Results

Section Analysis Type Upper Slope Middle Slope

Static 1.50 2.15

A Pseudo-static 117 1.67
Static 1.75 1.30

B Pseudo-static 1.31 1.04
Static 1.92 1.32

c Pseudo-static 1.41 1.04
Static 1.80 1.36

P Pseudo-static 1.35 1.09
Static 1.95

E Pseudo-static 1.40

Seismic displacements were calculated using an empirical equation developed by Bray and Travasarou (Bray 2007).
This method estimates the displacement of a rigid block on a slope. This method is consistent with previous
displacement analyses. The peak ground acceleration (PGA) value of 0.6g was used for the calculations, which is
also consistent with previous analyses. This PGA corresponds to an earthquake with a mean return time of 475 years
(Petersen 2008). The yield acceleration (ky) was calculated using the Slope/W model by adjusting the seismic
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coefficient until the model provided a FoS = 1.0, and these values were used for the displacement calculation. The ky
values and displacement results are listed in Table 4.8. The displacement calculations are included in Appendix C.
Cross-sections with pseudo-static FoS greater than 1.15 will have minimal displacement during a seismic event
(Seed 1982), and displacements for these cross-sections are assumed to be less than two inches (in). Literature on
seismic slope displacements suggest that median displacements of less than 6 in (15 centimeters [cm]) are “minor”
and displacements of greater than 3 feet (1 meter [m]) are “major” (Bray 2007). All displacements for the North
Quarry are "minor” and unlikely to impact the reclaimed slope.

Table 4.8 Seismic Displacement Analyses Results

Section Yield Al\(cceleration _ Selsile Ii;zlacement (';2%
y (@) e Exceedance | Exceedance

Section A - Upper Slope na <2 <2 <2
Section A - Middle Slope na <2 <2 <2
Section B - Upper Slope na <2 <2 <2
Section B - Middle Slope 0.18 2 5 1

Section C - Upper Slope na <2 <2 <2
Section C - Middle Slope 0.185 2 4 1

Section D - Upper Slope na <2 <2 <2
Section D - Middle Slope 0.205 2 3 1

Section E na <2 <2 <2

The geotechnical analysis assumes that groundwater does not impact the highwall slope stability, and these
conditions must be confirmed, or drains must be installed wherever groundwater is present to lower the groundwater
elevations beneath the mining influenced zone. The geotechnical analysis also assumes that discontinuities that may
create slide planes or wedge failures are not present beyond those identified by the fault and structure mapping. The
design considers the presence of these faults and adverse dipping structure; however, additional geotechnical
investigations should confirm the subsurface conditions where no faults were identified.
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5.0 RECOMMENDATIONS

The geotechnical assessment provided in this report demonstrates that the proposed Reclamation Plan for North
Quarry mine plan meets or exceeds SMARA requirements for factors of safety under static and seismic conditions.
Recommendations for on-going geotechnical monitoring during development of the mine include:

e Additional delineation and mapping of geologic structures.

e Verifying groundwater levels in the highwall slopes by installation of groundwater monitoring instruments
(standpipes, vibrating wire piezometers) as part of any future borehole investigations.

e Additional laboratory testing of representative rock lithologies and fault gouge zones.
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Conclusion

6.0 CONCLUSION

This report provides the analysis and supporting information needed to demonstrate that Lehigh Southwest Cement
Company’s plan for reclamation operations at the North Quarry meets SMARA and associated design and
performance requirements. The North Quarry will be excavated so that stable slopes remain, and positive drainage
will remain for the reclamation periods. The geotechnical assessment provided in this report demonstrates that the
proposed Reclamation Plan meets or exceeds the SMARA requirements for factors of safety under static and seismic
conditions, and that these stable conditions are met during both the operational and reclamation periods.

This report has been prepared for Lehigh Southwest Cement Company to provide them with geotechnical guidance in
support of the development and reclamation of the North Quarry. As mutual protection to Lehigh, the public, and
Stantec, this report and its figures are submitted for exclusive use by Lehigh Cement Company. Our report and
recommendations should not be reproduced in whole or in part without our express written permission, other than as
required in relation to agency review and submittals. The drawings included with the report are for regulatory review
and are not intended as detailed construction drawings. All information and design results contained herein have
been prepared by the authors who have signed below and attached drawings have been certified by Nelson
Kawamura, California, PE. A draft of this report was reviewed by personnel from Lehigh Southwest Cement
Company.

Stantec Consulting Ltd.

o

Paul Kos P.E.
Senior Geological Engineer
Phone: 720-889-6122

paul.kos@stantec.com

Nelson Kawamura G.E.
Principal, Civil Engineer, Waterpower & Dams
Phone: 503-220-5424

nelson.kawamura@stantec.com April 5, 2019
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FIGURES

Figure 1.1 Permanente Quarry Regional Location Map

Figure 1.2 Permanente Quarry Project Overview

Figure 2.1 Permanente Quarry Regional Geology Map

Figure 2.2 Permanente Quarry North Highwall Reserve Geology Map

Figure 2.3 Permanente Quarry North Quarry Fault and Discontinuity Mapping

Figure 3.1 Permanente Quarry North Highwall Reserve Existing Topography

Figure 3.2 Permanente Quarry North Highwall Reserve Extent of Mining Topography
Figure 3.3 Permanente Quarry North Highwall Reserve Reclamation Topography

Figure 3.4 Permanente Quarry North Highwall Reserve Cross-Sections
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NORTH HIGHWALL RESERVE GEOTECHNICAL EVALUATION

Appendix

APPENDIX A

Drilling Logs
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Drilling Co.:  Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

CORE LOG GT-1-2018-1

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ

Sheet No. 4 of 51

Surface Elevation: 1330 feet AMSL

Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet

Bottom Elevation: 860 feet AMSL

Prepared By: S. Clarke

Groundwater Data:  ft bgs,

Azimuth: 045 / Inclination: 20

Checked By: J. Van Pelt
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Date Start: 9/23/18  End: 10/8/18

Drilling Co.:  Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

CORE LOG GT-1-2018-1

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ

Sheet No. 5 of 51

Surface Elevation: 1330 feet AMSL

Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet

Bottom Elevation: 860 feet AMSL

Prepared By: S. Clarke

Groundwater Data:  ft bgs,

Azimuth: 045 / Inclination: 20

Checked By: J. Van Pelt
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Date Start: 9/23/18  End: 10/8/18

Drilling Co.:  Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

CORE LOG GT-1-2018-1

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ

Sheet No. 6 of 51

Surface Elevation: 1330 feet AMSL

Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet

Bottom Elevation: 860 feet AMSL

Prepared By: S. Clarke

Groundwater Data:  ft bgs,

Azimuth: 045 / Inclination: 20

Checked By: J. Van Pelt
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Date Start: 9/23/18  End: 10/8/18

Drilling Co.:  Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ

CORE LOG GT-1-2018-1
Sheet No. 7 of 51

Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data: _ ft bgs,
Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
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Date Start: 9/23/18 End: 10/8/18 Drilling Co.:  Cascade CORE LOG GT 1 2018 1
Location: Cupertino, California Drill Rig: LF70 / Drilling Method: Core = -
Northing: 1857033.632 / Easting: 592478.831 Drill Bit Type/Size: HQ Sheet No. 8 of 51
Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data: _ ft bgs,
Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
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Date Start: 9/23/18  End: 10/8/18

Drilling Co.:  Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

CORE LOG GT-1-2018-1

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ

Sheet No. 9 of 51

Surface Elevation: 1330 feet AMSL

Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet

Bottom Elevation: 860 feet AMSL

Prepared By: S. Clarke

Groundwater Data:  ft bgs,

Azimuth: 045 / Inclination: 20

Checked By: J. Van Pelt

iscontinuities
o .
%] =
s £ E 3 2
= El3l=|2| 8 g |E|8
3 Qlse | = | = inti £ E
5| = 2l3ls =l 2 Description g g |2 8 Comments
S|l |F|Z2|sx| 2] & Recovery 5. 2 5 (8| £
> a = c | So| o © BE| = o | £ © 3l& |
s | 8|8 |&2|28 & & ezl £ |2|S12] & |E|3|3
u|lo|o|lxz(sEla| o cd| &8 [a|F|s| & |<|a|c
2928
[__JLIMESTONE, continued, sheared %/
| [ %/ 45| J |vnlclca Pa|Pl | R
1 | I Z 3 80| J |vnlal Pa|Pl | R
' 4
I 7 60| J |vnlcl Pa|Pl | R
| _ |
1 [ 81-81.5 numerous wavy calcite filled veins %
= 7
7 7
J o | & [ 77, 1
=& | % 45| 4 [vnlcrca Pa|Pl | sr
[ | Z
82 [ : Z -
22/8 [ é 45( J | Vn|[Cl, Ca Pa| Pl | Sr
[
1 [ Z 4 60| J | vnlci Pa|Pl | R
I % 80| J |vnlcl PalIr [ R
| 7
] [ 7 ]
I % 80| J |vnlcCl Pa|Ir | R
[ 7
_ | Z
E [ 7, >10
| _
= 7
84 - I 7 —
o _
l T / >10 BZ
METAVOLCANIC/GREENSTONE/BRECCIA, %
sheare
1 ~ heared %
: 23/8 z g Z ]
_
_ 1
T Z 45| Fz | vnca Pa|Pl | R
86 - % —
[__[LIMESTONE, continued, sheared % 45| Fz|vn|ca PalPl | R
] | [ Z 45| Fz|vnca Pa|Pl | R
E | % 2
| _
S | I /
L L % =
g ] %
2 7
& [ %
- 23/9 | I Z 0
_ : 7
| Z
88 [ 7 .
] _
| 7
R I % >10
I 7
I 7
| 7
‘ | 7
- | 7
7,
[ | 77,
4
249 £ | & l [ g
[ %
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Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling

Method: Core

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ

CORE LOG GT-1-2018-1
Sheet No. 10 of 51

Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data: _ ft bgs,
Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
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DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
D iscontinui Tight (T) 0| Bi-Biotitie Mn - Manganesd Clean (No) Wa - Wavy Stickensided (Slk)  Viewa) ovidence of polishing | Extremely Wide (EW) >6ft | Fresh (W1) Extremely Weak (R0)
{ ty) Cl-Cl; My - Myl S d (St i i
Fz - Fracture Zone Very Narrow (Vo) <005" | ootk My Myionite | Stained (u) Proplaner | SO (S) Surface appears an fels Wide (W) 2ft-6ft | Slightly (W2) Very Weak (R1)
S e one Ch-Chiorite  Py-Pyrite | Partial Filled (Pa) Slightly Rough (Sr) Asperities are distinguishable | Moderate (M) 8in-2ft | Moderately (W3) Weak (R2)
V - Vein Narrow (N) 0.050.1" [ Ep - Epidote - Quartz Filled (Fi) St - Stepped and can be felt ) Close (C) 2.4in-8in (Highly (W4) Moderately Strong (R3)
Fo - Foliation Open (0 0405" EE-'(';“";)"“E Ssl,i-ss,f;'"d Cemented (Cm) - moaul Rough (R) 3:::::;:;5:3::{:?;;’5 Very Close (VC) 0.75in-2.4in | Completely (W5) Strong (R4)
B_Bedding Joint pen (0) 0 R Hoabd ™ Un - Unknown " -imeguiar focls abrasive Extremely Close (Ex) <0.75in | Residuum (W6) Very Strong (R5)
Bz - Broken Zone Wide (W) >0.5"| Mi-Mica Very Rough (Vr)  Nearvertical ridges occur on Extremely Strong (R6)

CLIENT: Lehigh Permanente - Heidelberg Cement Inc. PROJECT: SeeSaw Geotechnical Investigation

PROJECT NO. 23001329




Date Start: 9/23/18  End: 10/8/18

Drilling Co.:  Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ

CORE LOG GT-1-2018-1
Sheet No. 11 of 51

urtace elevation: eel ogge . . Loveday, o. brinton, L. Roadriguez Otal Deptn: .U Tee
Surf; Elevati 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodrig Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data: _ ft bgs,
Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
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of sheared clay/claystone, soft and moldable /%%
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DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
D iscontinui Tight (T) 0"| Bi-Biotitie Mn - Manganesg Clean (No) Wa - Wavy Slickensided (Slk) Visual vidence of polishing Extremely Wide (EW) >6ft |Fresh (W1) Extremely Weak (R0)
( ty) X A
Fz - Fracture Zone Very Narrow (Vo) <005 | oo lye My Mylonite | Stained (Su) P-planer | SO ® Surface appears and feels Wide (W) 2ft-6ft | Slightly (W2) Very Weak (R1)
S e one i | cn-chiorte  Py-Pyrite P;rtial F.ilred (Pa) Slightly Rough (Sr) Asperities are distinguishable | Moderate (M) 8in-2ft | Moderately (W3) Weak (R2)
V - Vein Narrow (N) 0.050.1" [ Ep-Epidote  Qz-Quartz Filled (Fi) St - Stepped and can be felt ) Close (C) 2.4in-8in (Highly (W4) Moderately Strong (R3)
Fo - Foliation open () 010" E;'_'(';‘;’;, g‘xrl:e Ssli’-ssi?t"d Cemented (Cm) - requir Rough (R) 3:::::;:;15::::{:?;:; Very Close (VC) 0.75in-2.4in | Completely (W5) Strong (R4)
nané?er::é:gr;:::rm;k H - Healed Un - Unknown feels abrasive Extremely Close (Ex) <0.75in | Residuum (W6) Very Strong (R5)
Bz - Broken Zone Wide (W) >0.5"| Mi-Mica Very Rough (Vr)  Nearvertical ridges occur on Extremely Strong (R6)
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Date Start: 9/23/18  End: 10/8/18

Drilling Co.:  Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ

CORE LOG GT-1-2018-1
Sheet No. 12 of 51

Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data:  ft bgs,
Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
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DISCONTINUITY TYPE|  APERATURE INFILLING TYPE 'm(';'l-m.‘l? SHAPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
D iscontinui Tight (T) 0| Bi-Biotitie Mn - Manganesd Clean (No) Wa-Wayy | Stickensided (Sl Visuaiowiionce ofpolishing [ £y tremely Wide (EW) >6ft | Fresh (W1) Extremely Weak (R0)
( ity) cl-Cl My - My i i
Fz - Fracture Zone Very Narrow (Vo) <005" | ootk My Myionite | Stained () Proplaner | SO (S) Surface appears an fels Wide (W) 2ft-6ft | Slightly (W2) Very Weak (R1)
S e one . .| ch-Chiorite  Py-Pyite Partial Filled (Pa) Slightly Rough (Sr) Asperities are distinguishable | Moderate (M) 8in-2ft | Moderately (W3) Weak (R2)
V- Vein larrow (N) 0.050.1" [ Ep - Epidote - Qu: Filled (Fi) St - Stepped and can be felt ) Close (C) 2.4in-8in | Highly (W4) Moderately Strong (R3)
Fo - Foliation _ open (©) 0105 23'_'3;’;,3,,‘,',‘,‘* Ssli’-ssi?t"d Cemented (Cm) I - Iregular Rough (R) ﬁ::::;;:;zﬂ:::{‘s’f::g Very Close (VC) 0.75in-2.4in | Completely (W5) Strong (R4)
nané?er::é:gr;:::rm;k H - Healed Un - Unknown feels abrasive Extremely Close (Ex) <0.75in | Residuum (W6) Very Strong (R5)
Bz - Broken Zone Wide (W) >0.5"| Mi-Mica Very Rough (Vr)  Near-vertical ridges occur on Extremely Strong (R6)
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End: 10/8/18

Drilling Co.:

Cascade
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Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ

CORE LOG GT-1-2018-1

Sheet No. 13 of 51

Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data:  ft bgs,
Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
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DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
- et Discontinui Tight (T) 0"[ Bi-Biotitie Mn - Manganes Clean (No) Wa-Wayy | Stekensided(SI) Vieusl sviorcoof polishing | Extremely Wide (EW) >6ft | Fresh (W1) Extremely Weak (R0)
( ty) BB w ] A
Fz - Fraciurs Zone Vory Narrow (i) 005" | G- le My TMlonite | staned(Su) || smoom)  Suracs dpoarsanatests | Wide (W) 2ft-6ft | Slightly (W2) Very Weak (R1)
S e one v Ch-Chlorite Py - Pyrite Partial Filled (Pa) Slightly Rough (Sr) Asperities are distinguishable | Moderate (M) 8in-2ft | Moderately (W3) Weak (R2)
V- Vein Narrow (N) 0.050.1" [ Ep - Epidote - Quartz Filled (Fi) St - Stepped and can be felt ) Close (C) 2.4in-8in |Highly (W4) Moderately Strong (R3)
Fo - Foliation _ open (©) 0105 g;-_lg;v;‘ S.,‘,',‘,’* ssli’-ssi?t"d Cemented (Cm) I - Iregular Rough (R) ﬁ::::;;:;zﬂ:::{‘s’f::g Very Close (VC) 0.75in-2.4in | Completely (W5) Strong (R4)
nané?er::é:gr;:::r&eak e g H - Healed Un - Unknown Very Rough (V) N;::ﬁvi::‘ri.;imdgesocwm" Extremely Close (Ex) <0.75in | Residuum (W6) Very Strong (R5)
Bz - Broken Zone ide (W) >0.5"| Mi-Mica ry Rougl ear-ver Extremely Strong (R6)
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End: 10/8/18
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Location: Cupe

rtino, California

Drill Rig: LF70 / Drilling Method: Core

CORE LOG GT-1-2018-1

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ

Sheet No. 14 of 51

Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data:  ft bgs,
Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
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DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
D iscontinui Tight (T) 0| Bi-Biotitie Mn - Manganesd Clean (No) Wa-Wayy | Stickensided (Sl Visuaiowiionce ofpolishing [ £y tremely Wide (EW) >6ft | Fresh (W1) Extremely Weak (R0)
( ty) Cl - Cl; My - Mylonite St d (S i H
Fz - Fracture Zone Vory Narrow (i) 005" | o Sle Y Monite | staned S || smeomes) Strfacs appoars and s Wide (W) 21t-6ft | Slightly (W2) Very Weak (R1)
S e one Ch-Chiorite  Py-Pyrite | Partial Filled (Pa) Slightly Rough (Sr) Asperities are distinguishable | Moderate (M) 8in-2ft | Moderately (W3) Weak (R2)
V- Vein Narrow (N) 0.050.1" [ Ep - Epidote - Quartz Filled (Fi) St - Stepped and can be felt ) Close (C) 2.4in-8in | Highly (W4) Moderately Strong (R3)
Fo - Foliation open (0) 0105 E; - I(r;;v; Oxide  Sd - Sand Cemented (Cm) - raguiar Rough (R) e Haaes ovidant wisee | Very Close (VC) 0.75in-2.4in | Completely (W5) Strong (R4)
nané?er::é:gr;:::rm;k H - Healed Un - Unknown feels abrasive Extremely Close (Ex) <0.75in | Residuum (W6) Very Strong (R5)
Bz - Broken Zone Wide (W) >0.5"| Mi-Mica Very Rough (Vr)  Near-vertical ridges occur on Extremely Strong (R6)
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Date Start: 9/23/18  End: 10/8/18

Drilling Co.:  Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ

CORE LOG GT-1-2018-1
Sheet No. 15 of 51

Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data: _ ft bgs,
Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
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METABASALT/GREENSTONE BRECCIA, ééé
/ oined,
R dusky grayish-green to dark green, fine grained, ///
fresh, weak to moderately strong, hard, %%%
g choloritized, meta basalt clasts, localized %%%
abundant veining of calcite ZZ%
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DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
N J:i';:(m“mﬁ"uim Tight (T) 0| Bi-Biotitie Mn - Manganesd Clean (No) Wa - Wavy Stickensided (Slk)  Viewa) ovidence of polishing | Extremely Wide (EW) >6ft | Fresh (W1) Extremely Weak (R0)
Fz - Fracture Zone Very N wos | SrCay.  My-Mylonite | Stained (Su) . Smooth (5) Surface appears and foels Wide (W) 2ft-6ft | Slightly (W2) Very Weak (R1)
S Shear ey Narow ) 00 e By-Pyme | portarbitea(Pa) || | Sighty Rough 51 Amsatesar dstinguishatle | Moderate (M) 8in-2ft | Moderately (W3) Weak (R2)
V - Vein Narrow (N) 0.050.1" [ Ep-Epidote  Qz-Quartz Filled (Fi) St - Stepped and can be felt ) Close (C) 2.4in-8in (Highly (W4) Moderately Strong (R3)
Fo - Foliation open () 0105" 23'_'3;’;,3.,‘,',‘,‘9 $d-Sand Cemented (Cm) - requir Rough (R) e Haaes ovidant wisee | Very Close (VC) 0.75in-2.4in | Completely (W5) Strong (R4)
nané?er::é:gr;:::rm;k H - Healed Un - Unknown feels abrasive Extremely Close (Ex) <0.75in | Residuum (W6) Very Strong (R5)
Bz - Broken Zone Wide (W) >0.5"| Mi-Mica Very Rough (Vr)  Near-vertical ridges occur on Extremely Strong (R6)
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Date Start: 9/23/18  End: 10/8/18

Drilling Co.:  Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

CORE LOG GT-1-2018-1

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ

Sheet No. 16 of 51

Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data: _ ft bgs,
Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
iscontinuities
. .
7] ~ | e
s £ (= 3 =
= £ x =3 S|y
;‘ Y @E’ E §’ D ipti H g Comment
sl=|28|s|t|g 2 escription g g 5|58 omments
© | Z = 5.1 2 s €18 E
uw|a|a|e|zE|a| o oo £&| & |8|e|z| & |2|a|&
METABASALT/GREENSTONE BRECCIA, Y B0 T TvnNo Pyt
continued, chert clasts scattered throughout % ZZ
Zéé 60| J | vn|No Pl | R
1 77 3
7/
ééé 80 | Fz | vn [No Pl | R
O
7“#
i ééé 2 80 | Fz | vn [No Pl | R
7“#
%
152 - Zgé 80 | Fz | vn [No Pl | R
i R % % 4
37114 = | 71007
4 2 80 | Fz | Vn [No P | R
_ 7 :
Zgé 80 | Fz | vn [No Pl | R
7/
- 7/
ééé 80 | Fz | vn [No Pl | R
%
. i ’
7
%
154 — ééé 80 | Fz | Vn |No Pl | R
O
7
7 ’
.
| %%
7
7/
7/
1 ééé 1 50 [ J | Vn|No Pl | vr
Y
7
156 7 38/1 égéé
Y
_ 7
1 ééé 1 80 | Fz | vn |No v
“le Y
i |3 %%%
o
)
7“#
. . 1
%éé 80 | Fz | Vn |No Vr
_ 77
158 - /% 7
7“#
ééé 80 [ Fz | Vn [No Vr
1 38/17 Z/QB% 1
| 70
7
7/
2 74
39117 = S 21202
DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
J:J:;:.:(Dmminuim Tight (T) o g:-gilotitie mn-Manga_ness Clean (No) Wa - Wavy Stickensided (SIk "i‘;‘.‘fl.iﬂ:?:ﬁ?“""“‘“‘"“ Ex_tremerWide (EW) >6ft Fr_esh (w1) Extremely Weak (R0)
Fz - Fracture Zone Vory Narrow (v <005+ | Go- S MYz Mylonie | Stained (Su) oloPlaner | ST Surface appears and e Wide (W) 21t-6ft | Slightly (W2) Very Weak (R1)
$, Shear Ch-Chlorite  Py-Pyrite | Partial Filled (Pa) Slightly Rough (Sr) Asperities are distinguishable | Moderate (M) 8in-2ft | Moderately (W3) Weak (R2)
¥ Vonear Zone Narrow (N)  0.050.1" | Ep - Epidote -Qu Filled (Fi) St- Stepped and canbe felt - Close (C) 2.4in-8in |Highly (W4) Moderately Strong (R3)
Fo - Foliation open (0) 0105 2;‘.'3;’;,3:,':,’9 Sd-Sand Cemented (Cm) - raguiar Rough (R) e Haaes ovidant wisee | Very Close (VC) 0.75in-2.4in | Completely (W5) Strong (R4)
nané?er::é:gr;:::rm;k H - Healed Un - Unknown feels abrasive Extremely Close (Ex) <0.75in | Residuum (W6) Very Strong (R5)
Bz - Broken Zone Wide (W) >0.5"| Mi-Mica Very Rough (Vr)  Near-vertical ridges occur on Extremely Strong (R6)
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Date Start: 9/23/18  End: 10/8/18

Drilling Co.:  Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ

CORE LOG GT-1-2018-1
Sheet No. 17 of 51

Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data: _ ft bgs,
Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
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Bottom Elevation: 860 feet AMSL

Prepared By: S. Clarke

Groundwater Data:  ft bgs,

Azimuth: 045 / Inclination: 20

Checked By: J. Van Pelt
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Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ
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Sheet No. 45 of 51

Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
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Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
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Drilling Co.:  Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

CORE LOG GT-1-2018-1

Northing: 1857033.632 / Easting: 592478.831 Drill Bit Type/Size: HQ Sheet No. 46 of 51
Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data:  ft bgs,
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Date Start: 9/23/18 End: 10/8/18 Drilling Co.:  Cascade
Location: Cupertino, California Drill Rig: LF70 / Drilling Method: Core CORE LOG GT-1-2018-1
Northing: 1857033.632 / Easting: 592478.831 Drill Bit Type/Size: HQ Sheet No. 47 of 51
Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data: _ ft bgs,
Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
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Date Start: 9/23/18 End: 10/8/18 Drilling Co.:  Cascade
Location: Cupertino, California Drill Rig: LF70 / Drilling Method: Core CORE LOG GT-1 -201 8'1
Northing: 1857033.632 / Easting: 592478.831 Drill Bit Type/Size: HQ Sheet No. 48 of 51
Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data: ft bgs,
Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
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Date Start: 9/23/18  End: 10/8/18

Drilling Co.:

Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ

CORE LOG GT-1-2018-1
Sheet No. 49 of 51

Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data: _ ft bgs,
Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
iscontinuities
B .
—_ o
= = o | 2 H] g
§|=| ¢ % -QE) _Ei % Description " g = FA Comments
Bl |F |Z2|8x] 2| § Recovery | RQD |5.| 2 5 |8|c
&8 | 8| = |5|88| 8| g % % |85 5 |e|8/3| & |2|E|%2
w|lo|o|e|zE|a| o ool aon. |EB 58|25 & |2|3|8
METABASALT/GREENSTONE BRECCIA, /
continued ééé
_ 7/
ééé 35| J [Vn|Ch Fi[Pl [ S
2,
- y
7
%%
7
1 08/50 ZLO/O;
Z%% 70| J |vnlch cl Fi|Pi| s
%ZZ 75| J |vnlch.ci Fi|Pl| s
482 7
_ 7/
=l ///
_ 7
- o
ééé BZ | Vn [ch Fi | Ir|sr
77
O
o
1 7
| Zéé 40| J | Vn|Ch FifIr|[S
| 08/5p 21})% 40| 4 |vnlcn Fili|s
i 77
484 % %é
Zéé BZ | Vn [ch, CI Filr|s
‘%4
_ 7/
y
7/
T 7
| y
i
7
7
486 %%%
7
| o
- 7
1 09/5p = | & /1,0(%
7
2,
_ 7/
7
7
y
488 /%%
_ 7/
7
- o
7
7
_ 7/
y
7
105 5 | @ Zigoé
T P= o
%
DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
J:J:;:.:(Dmminuim Tight (T) 0| Bi-Biotitie Mn - Manganesd Clean (No) Wa - Wavy Stickensided (Slk)  Viewa) ovidence of polishing | Extremely Wide (EW) >6ft | Fresh (W1) Extremely Weak (R0)
Fz - Fracture Zone | ¢-cClay My - Mylonite | Stained (Su) Smooth (5) Surface appears and feels Wide (W) 2ft-6ft | Slightly (W2) Very Weak (R1)
S .5h Very Narrow (Vn) <0.05" | Ca - Calcite No - None Spotty (Sp) PI - Planer smoot !
& e - Zone Ch-Chiorite  Py-Pyrite | Partial Filled (Pa) Slightly Rough (Sr) Asperities are distinguishable | Moderate (M) 8in-2ft | Moderately (W3) Weak (R2)
V - Vein Narrow (N) 0.050.1" [ Ep - Epidote - Quartz Filled (Fi) St - Stepped and can be felt ) Close (C) 2.4in-8in (Highly (W4) Moderately Strong (R3)
Fo - Foliation open (0) 0105 2;‘.'3;’;,3:,':,’9 Sd-Sand Cemented (Cm) - raguiar Rough (R) e Haaes ovidant wisee | Very Close (VC) 0.75in-2.4in | Completely (W5) Strong (R4)
nané?er::é:gr;:::rm;k H - Healed Un - Unknown feels abrasive Extremely Close (Ex) <0.75in | Residuum (W6) Very Strong (R5)
Bz - Broken Zone Wide (W) >0.5"| Mi-Mica Very Rough (Vr)  Near-vertical ridges occur on Extremely Strong (R6)

CLIENT: Lehigh Permanente - Heidelberg Cement Inc. PROJECT: SeeSaw Geotechnical Investigation

PROJECT NO. 23001329




Date Start: 9/23/

18

End: 10/8/18

Drilling Co.:

Cascade

Location:

Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

CORE LOG GT-1-2018-1

Northing: 1857033.632 / Easting: 592478.831

Drill Bit Type/Size: HQ

Sheet No. 50 of 51

Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data:  ft bgs,
Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
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Drill Bit Type/Size: HQ
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Sheet No. 51 of 51

Surface Elevation: 1330 feet AMSL Logged By: D. Loveday, S. Brinton, L. Rodriguez | Total Depth: 500.0 feet
Bottom Elevation: 860 feet AMSL Prepared By: S. Clarke Groundwater Data: _ ft bgs,
Azimuth: 045 / Inclination: 20 Checked By: J. Van Pelt
iscontinuities
7 e}
g c |z x ©
£ 5 3 o) £

= = 1812 |= o 2 (8

§|l=|28|s|s |52 Description " HEET Comments
21| El2|8. 3| 2 ] o b 2ol

S - i Bl =1 I =3 Recovery RQD | 5| £ Wols 5 HEE

s | 8|8 |&2|28 G| & % % |85l ElelslE] & |E|5|8
u|lo|lo|lx|2E|la| o & 5 |a|”|= =2 2|3 |2

o O oo o O oo
N < © © N < © ©
Total depth = 500 FT below ground surface
Vibrating wire piezometer installed 10/8/2018,
grouted in neat cement

DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
§ofa (Discontinuity) Tight (T) 0°| Bi- Biotitie Mn - Manganesq Clean (No) Wa - Wavy Stickensided (SIk) Visual evicence ofPolishing | Eytremely Wide (EW) >6ft |Fresh (W1) Extremely Weak (R0)
Fz - Fracture Zone Very Narrow (Vi) <0.05" g'a%;yme ng:,’z‘gr":""e g:’a‘;x“(g;') PI - Planer Smooth () Surface appears and feels Wide (W) 2ft-6ft | Slightly (W2) Very Weak (R1)

S e one } Ch-Chlorite Py - Pyrite Partial Filled (Pa) Slightly Rough (Sr) Asperiies are distinguishable | Moderate (M) 8in-2ft | Moderately (W3) Weak (R2)

V - Vein Narrow (N) 0.05-0.1" [ Ep - Epidote - Quartz Filled (Fi) St - Stepped and can be felt Close (C) 2.4in-8in (Highly (W4) Moderately Strong (R3)
Fo - Foliation Open (O 005 | o lon Oxde  Sd - Sand Comented (Cm) | @ outar | " ® e Haaes ovidant wiate | Very Close (VC) 0.75in-2.4in | Completely (W5) Strong (R4)

B Bedding Joint reak pen (0) 2] B Hedled T Un- Unknown - reguiar fools abrasive Extremely Close (Ex) <0.75in | Residuum (W6) Very Strong (R5)

Bz - Brokon Zone Wide (W) >0.5"| Mi-Mica Very Rough (Vr)  Nearvertical ridges occur on Extremely Strong (R6)

CLIENT: Lehigh Permanente - Heidelberg Cement Inc. PROJECT: SeeSaw Geotechnical Investigation

PROJECT NO. 23001329




Date Start: 10/10/18

End: 10/19/18

Drilling Co.:

Cascade

Location:

Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

Northing: 1857263.987 / Easting: 592386.067

Drill Bit Type/Size: HQ

CORE LOG GT-1-2018-2
Sheet No. 1 of 18

Surface Elevation: 939 feet AMSL Logged By:  T. Clark, L. Rodriguez Total Depth: 171.0 feet
Bottom Elevation: 881 feet AMSL Prepared By: S. Clarke Groundwater Data: _ ft bgs,
Azimuth: 271 / Inclination: -70 Checked By: J. Van Pelt
iscontinuities
%] S
s gz % o
= £ b3 ° o > £
= =82 |=| >3 - g |8
S | = OE) S5 =] 2 Description ” g |2 g Comments
sl |25 2% R 2| 2 = |23
SlE| S |c58l5| 8 ecovery 2=l £ 1 |qls| 3 |3|E]2
o © T |s5|lec|E| 8 % 85| 8 || 8|3 g R E
w|lao|a|z|s€|ln|o cd| &8 [a|F|s| & |<|a|c
2838
I SOIL - limestone, sandy clay, dark reddish %
| brown/dark gray, 10-20% coarse sands, 40-50% [/
-[firm to coarse sand, clays, moderate plasticity, %
] g -| platform material [FILL] % >10
-0.6-1.4' limestone, similar to above, easily Z
-| broken by hand, consolidated %
g I METAVOLCANIC/GREEENSTONE BRECCIA - % >10
1 B S grayish-green, fine to coarse grained, slightly to 77,
moderately weathered, very weak to weak, %
chloritized 7
1 27 7 ]
120 |1 760 >10
| 27
4 Z -
! Z >10
=l .
& 4
E >10
6 | % N
E % >10
] 120 | 21 % 6 0 >10
{ g4 L]
] E % >10
|| % )
DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
T~ Soim (Discontinulty) Tight () o| Bi-Biotie o - Manganesd iean (No Wa-Wayy | Stckersiced (Sl Vousovtonee ofpollshina | Extremely Wide (EW) >6ft | Fresh (W1) Extremely Weak (R0)
Fz - Fracture Zone .| ol-Clay My - Mylonite | Stained (Su) Smooth (5) Surface appears and foels Wide (W) 2ft-6ft | Slightly (W2) Very Weak (R1)
S:Shear Ve Narow(in) <005 | O rte Py -Pymte | portaritied (Pa) || sighty Rough 51 Amcemnes are cistingushaie | Moderate (M) 8in-2ft | Moderately (W3) Weak (R2)
" Vei Narrow (N) 0.05-0.1" [ Ep - Epidote - Quartz Filled (Fi) St - Stepped and can be felt ) Close (C) 2.4in-8in | Highly (W4) Moderately Strong (R3)
Fo -Foltion .| Fe-lronOxide Sd-Sand Comanntod (Cm) Rough (R) Asperities are clearly visable, | Very Close (VC) 0.75in-2.4in | Completely (W5) Strong (R4)
i i O 0) 0.1-0.5' Gy - G - Silt Ir-l : some ridges evident, surface
B - Bedding Joint pen (0) 0T R ebd™ - Unknown - lrregular fools abrasive. Extremely Close (Ex) <0.75in | Residuum (W6) Very Strong (R5)
gf_. Bn::ﬁ::nz.?:leamak Wide W) 5057 | Mi-Misa Very Rough (V) Near-vertcal ridges occur on Extremely Strong (R6)

CLIENT: Lehigh Permanente - Heidelberg Cement Inc. PROJECT: SeeSaw Geotechnical Investigation

PROJECT NO. 23001329




Date Start: 10/10/18

End: 10/19/18

Drilling Co.:  Cascade

Location:

Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

CORE LO

Northing: 1857263.987 / Easting: 592386.067

Drill Bit Type/Size: HQ

G GT-1-2018-2

Sheet No. 2 of 18

Surface Elevation: 939 feet AMSL Logged By:  T. Clark, L. Rodriguez Total Depth: 171.0 feet
Bottom Elevation: 881 feet AMSL Prepared By: S. Clarke Groundwater Data:  ft bgs,
Azimuth: 271 / Inclination: -70 Checked By: J. Van Pelt
iscontinuities
B .
n —_ o
s c|= % I
= Elgle|2| ® R
5| = 2 § E’ % é Description g . g é 2 2 Comments
T | s | F = 5. 2 5 zlg| £
S| 5|z |5(88 ¢ Reme™ | oo (32| ¢ |.lzelg| & |E]8]%
uw|a|a|e|zE|a| o £&| 5§ |8|F|2| & |£|3|¢&
8888|888
E METAVOLCANIC/GREENSTONE BRECCIA, %
gle continued %
7
110 | an ngo 0o |10
' é
7
2
ré : i i ZZ 0|V |vnlca Fi|pi|s
[ CHERT - dark red, fine grained, slightly %/
1 [ | weathered, weak to moderately strong, hematite [/ % >10
_ g [ ¢ L atteration Z%
15 | 41 | Zﬁ 0 Fz| va[c Fi
12 H 7 —
| g gg
7 ve ,
] l [ aquartzvein %Z >10 40 |M8| vnjaz Fi |wa| s
| I // 55| J | Vn[Cl carb. Fi | Pl S/sIq
CIENEN | 750 0 Ve
| 7
1 gz | éé
130 | 1 black Zzo o[>0
I %Z MB
1 ' 7
14 [
I 7
| | [ ééé 50 [ J | Vn[Cl carb. Fi | Pl | slk
1 : [ Zéé >10 558 T [No No|wa| s
77
] I l Zgé 50| B | T |No No|Pl | s
. I Z —
T %Zé 55| B |vnlci Fi|pi|s
o | < [ %A% 60| B |VvnlCl Fi|Pl|s
35 |71 100
i | $1E | Z%Z >10
Y
I I Zéé 55| v | vn|atz Fi|Pl|s
- 16 7 45| J | vn [Fe Ox Su| Pl |sk
l I ééé 60 J|T Pl | sr
5504 T Pl s
[ | ééé 30| J | T [Feox SulPl|s
] ] 10
| g :
I 70
[_TLIMESTONE with chert, light gray to white, fine [/ Fz|Vvn|Ca.Cl. Palf|Ir | Sr
s | 3 [T T|LMESTONE : 7
R 1 s | x to medium grained, fresh to slightly weathered, 77 1 35 [JF| T |Qz Fi [Pl [Slk
15 | 82 | strong, hard, highly fractured, weakly bedded to %50 0 Fz| T |Qz, Ca Pa| Ir | Sk
I [ {deformed bedding Z
1A I 7 >10
[
[ : ééé "
| 184 T Zéé ] 65| J | vn|ca FiPd PI | sr
gz l T %éé
3 |92 I 7875 0
1] T ?Z% >10 B
| y
| O
. [ %//4 >10
20 102 & | & [ 71007/ 0 .
- ! Z 2islege |alals
| / / / n [CI, Ca i
I
DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
D iscontinui Tight (T) 0"| Bi-Biotitie Mn - Manganesg Clean (No) Wa - Wavy Slickensided (Slk) Visual vidence of polishing Extremely Wide (EW) >6ft |Fresh (W1) Extremely Weak (R0)
( ty) ] b
Fz - Practure Zone | o-cay My - ylonite | Stained (Su) Smooth(S)  Surfaceappearsandfecls | Wide (W) 2ft-6ft | Slightly (W2) Very Weak (R1)
S Shear voNamou i) 005" | O ente Py Pyre | poriareiad®a) | | iighty Rough (51 Ampagaes are istinguishabie | Moderate (M) 8in-2ft | Moderately (W3) Weak (R2)
Sz - Shear Zone - " . -
V- Vein Narrow (N) 0.050.1" [ Ep - Epidote - Quartz Filled (Fi) St - Stepped and can be felt ) Close (C) 2.4in-8in | Highly (W4) Moderately Strong (R3)
Fo - Foliation Open (0 0405" gei'é""g"de Ssl,’_-ssf:'"d Cemented (Cm) - Irequla Rough (R) gﬂ::;;:;zﬂ:::{‘s’f::z Very Close (VC) 0.75in-2.4in | Completely (W5) Strong (R4)
B- Bedding Joint pen (0) ] W Heaked U~ Unknown " -imeguiar feels abrasi ' Extremely Close (Ex) <0.75in | Residuum (W6) Very Strong (R5)
M - Mechanical Break Wide (W) >0.5"| Mi-Mica Very Rough (Vr) _ Near-vertical ridges occur on Extremely Strong (R6)

CLIENT: Lehigh Permanente - Heidelberg Cement Inc. PROJECT: SeeSaw Geotechnical Investigation

PROJECT NO. 23001329
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Date Start: 10/10/18  End: 10/19/18

Drilling Co.:  Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

Northing: 1857263.987 / Easting: 592386.067

Drill Bit Type/Size: HQ

CORE LOG GT-1-2018-2
Sheet No. 3 of 18

Surface Elevation: 939 feet AMSL

Logged By:  T. Clark, L. Rodriguez

Total Depth: 171.0 feet

Bottom Elevation: 881 feet AMSL

Prepared By: S. Clarke

Groundwater Data:  ft bgs,

Azimuth: 271 / Inclination: -70

Checked By: J. Van Pelt

iscontinuities
B .
@ ~ |
s gz % o
e El8lolzZ]| ®2 o |Z|e
5 = | 2 % -QE) =| 2 Description ” g c|& 2 Comments
g €| E|2|ex| 2| % R RaD |5.| 2 s |z|z|2
sl C %588l 5 ecovery | RID oo B o1l T (525
0] [9) = S |9T| = = % % @ = z a2 o els5 |3
u|o|ao|zl2E|ld| o covolooos |zt o |a|”|=z s <la|e
N < © © N < © ©
[ [LIMESTONE - light gray to white, very fine G Fz[vnNo NolTr TS
— [ grained, locally with thin quartz veining, pyrite Zéé
Y
- 102 & | ¢ I [ g1 9% 0 >10
i I %%% Fz | vn|cl, Sd PalIr | s
| 777
:
i | Zgé >10 Fz | Vn [No No | PI | Sr
| Y
| o
1 [ 44
22 I 7, // _—
| 7/
| 7
- T 7
1 [ 22.5-27' moderate quartz veining, brecciated %Zé >10
[ with dark gray to black matri, silicified 7
I Z%% Fz | Vn [No No|Ir | sr
1 | | 7 ]
| 7
. 7
i “ % 7 %
{40 |12l £ |3 I [ %130/ >10
l 0
1 24 [ | Zéé MB
| o
| o
1 ' 7 >10
| 77
| 7
| 7
1 [ % % % — MB
Y
| l ééé Var.| V | Vn [Qz Fi[lIr|R
' 7
] E >10
I [ ééé 25.6-25.8' Some washout
[
26 | %%/ MB
' . 7
| /// 35| J | T |No No| P [ Sr
o
1 I I é é é 7
25 (1230 5 | & I ;93.3//
1 : I Zgé — MB
' - .
| 7/ i
| : 0
28 | I Zéé MB
21 133 g | & I ;99.% | MB
' | 7% e
[ 7 %% VB
; I 2 >10
i [ VB
s |2 éé
E 14/3 I | %75 0o MB
i [ Zg MB
1 l [ é >10 m:
| 153 2 | & I T %37.5 0 MB
[
DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
J- J:::“‘ (Discontinuity) Tight (T) o g:-gilotitie mn-malnganness (Si:e_an gN%) Wa - Wavy Stickensided (SIk ";2‘.‘?1325?:?.3"“""“‘“‘"“ Ex_tremely Wide (EW) >6ft Fr_esh (w1) Extremely Weak (R0)
Fz - Fraciurs Zone Vory Narrow (i) 005" | G- le My TMlonite | staned(Su) || smoom)  Suracs dpoarsanatests | Wide (W) 2ft-6ft | Slightly (W2) Very Weak (R1)
S e one Ch-Chiorite  Py-Pyrite | Partial Filled (Pa) Slightly Rough (Sr) Asperities are distinguishable | Moderate (M) 8in-2ft | Moderately (W3) Weak (R2)
V - Vein Narrow (N) 0.05-0.1" | Ep-Epidote  Qz-Quartz Filled (Fi) St - Stepped and can be felt ) Close (C) 2.4in-8in (Highly (W4) Moderately Strong (R3)
Fo - Foliation .| Fe-lronOxide Sd-Sand Comanntod (Cm) Rough (R) Asperities are clearly visable, | Very Close (VC) 0.75in-2.4in | Completely (W5) Strong (R4)
B - Bedding Joint Open (0) 0405"| Gy.Gypsum  Si-Sit Ir - lrregular fonls arave. e surface | Etremely Close (Ex) <0.75in | Residuum (W6) Very Strong (R5)
MB - Mechanical Break Wide (W) sose| b ealed Un - Unknown Very Rough (Vr)  Near-vertical ridges occur on ’ Extremely Strong (R6)
Bz - Broken Zone urface

CLIENT: Lehigh Permanente - Heidelberg Cement Inc. PROJECT: SeeSaw Geotechnical Investigation =~ PROJECT NO. 23001329




Date Start: 10/10/18  End: 10/19/18

Drilling Co.:  Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

Northing: 1857263.987 / Easting: 592386.067

Drill Bit Type/Size: HQ

CORE LOG GT-1-2018-2
Sheet No. 4 of 18

Surface Elevation: 939 feet AMSL Logged By:  T. Clark, L. Rodriguez Total Depth: 171.0 feet
Bottom Elevation: 881 feet AMSL Prepared By: S. Clarke Groundwater Data: _ ft bgs,
Azimuth: 271 / Inclination: -70 Checked By: J. Van Pelt
iscontinuities
. .
%] ~ | s
s gz % o
&= Eld|o 2 ¥ o Slo
5 = | 2 % 'q% < ;‘) Description g % é g 3 Comments
S| E 283 g s Recovery | RQD |3 g Wols E HEE
[} [ T 5 |9o| = g % % &= 3 |al 2|3 < gls|z2
u|o|ao|zl2E|ld| o covolooss |zt & |a|Flz] & |<|8|2
N < © © N < © ©
[ LIMESTONE with chert, light gray to tan, fine
[ grained, fresh to slightly weathered, strong, MB
1 hard, moderately fractured
1 15/3 /375 0 4
[
[
T [
[
| 7
4 | l ééé Fz | Vn [No No| Ir | Sr
. 7 8
l a
l a
o
) 32 z g [ l ééé ] Fz | Vn |No No | Fr | Sr
| 2
| 7
[ 77
A 1 16/3| 86.6// >10
l | 4////
%// 40| J | vn|No No|Pi | sr
[ /%% Frequent mechanical breaks
a i [ %%% Fz | Vn [No No | Ir | Sr |from drilling
I 7
I 2,
[ ééé Fz [ Vn [No No| Ir | Sr
- E [ 7 /% >10
l §
. )
] 34 [ 77 20| v | vn|ca Fi|pi|s
[ 77
[ %% BZ
| | /% Mechanically broken
| T %% >10 rounded gravels
l _
l _
| T 7
) S| éé
= 7
2
{ 20 |173 I l éﬁo >10 Ve
E [ 7 % MB
[ 7 MB
[ % % Fz| T No| Pl | sr
36 I é Z
1 [
p >10
7
1 l | %Z 0 J|[Vvn[Cl Pa|Ir | Sr
- 77
S hatt i islatch
I % e haimg o pard (e Cutin
- // through rock without breaking
I [ ZZ Fz may change bit
p >10
% . I Zé 25| J | vn|No No|PI | sr
| 12 |18 = | 780
38 | l é/é 25| J | Vn|No No| Pl | Sr
I 2
- | o
| [ 10 50 | V [vn|ch,Qzm FicmPI | S
Un, H
[ l ééé
A | s I % 7, 7 MB
16 |19/4] T | & T small mineralized vugs, pyrite %10(% Frequent mechanical breaks
= [ Zgé MB
- | / / / MB
; [ Y >10
[ ééé MB
< ¥ /
| 17 | 204 . [ 21/ 7 -
DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
5 Saint (Discontinuity) Tight (T) 0| Bi-Biotte i - Mangansg Clean (No) Wa - Wavy Slickansided (31k) Ve oiaan * P0 Extremely Wide (EW) >6ft |Fresh (W1) Extremely Weak (R0)
Fz - Fracture Zone Vory Narrow (v <005+ | Go- S MYz Mylonie | Stained (Su) oloPlaner | ST Surface appears and e Wide (W) 21t-6ft | Slightly (W2) Very Weak (R1)
S e one Ch-Chlorite Py - Pyrite Partial Filled (Pa) Slightly Rough (Sr) Asperities are distinguishable | Moderate (M) 8in-2ft | Moderately (W3) Weak (R2)
V - Vein Narrow (N) 0.05-0.1" [ Ep - Epidote - Qu Filled (Fi) St - Stepped and can be felt ) Close (C) 2.4in-8in (Highly (W4) Moderately Strong (R3)
Fo - Foliation Fe - Iron Oxide  Sd - Sand Cemented (Cm) Rough (R) Asperites are cloarly visable, | Viery Close (VC) 0.75in-2.4in | Completely (W5) Strong (R4)
B - Bedding Joint Open (0) 0405"| Gy.Gypsum  Si-Sit Ir - lrregular o gl vident, surace | B tremely Close (Ex)  <0.75in | Residuum (W6) Very Strong (R5)
MB - Mechanical Break | H-Healed Un - Unknown Very Rough (Vr)  Near-vertical ridges occur on
Bz - Broken Zone Wide (W) >0.5" [ Mi-Mica Ty Roug! ear ver Extremely Strong (R6)

CLIENT: Lehigh Permanente - Heidelberg Cement Inc. PROJECT: SeeSaw Geotechnical Investigation

PROJECT NO. 23001329




Date Start: 10/10/18  End: 10/19/18

Drilling Co.:  Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

Northing: 1857263.987 / Easting: 592386.067

Drill Bit Type/Size: HQ

CORE LOG GT-1-2018-2
Sheet No. 5 of 18

Surface Elevation: 939 feet AMSL

Logged By:  T. Clark, L. Rodriguez

Total Depth: 171.0 feet

Bottom Elevation: 881 feet AMSL

Prepared By: S. Clarke

Groundwater Data:  ft bgs,

Azimuth: 271 / Inclination: -70

Checked By: J. Van Pelt

iscontinuities
o .
—_ o
g £ z 3 2
& Elg|lo B 2 2 =R
5 = 2 % '§ % ;‘) Description g % é g 3 Comments
= 2 = < > %5 ‘-‘
S1& S |5|58l5| 8 Recovery | ROD 122l £ 1a1gl § |5|8|5
218l 5 |z %"g 2§ % % gs| & |2]5|2 g £|5]3
= wa a o |- [ <|on | x
o
N
- - VB
[__JLIMESTONE with chert, continued % Down to replace bit CDLP at
% bay checking stock
g 20/4] § P2 I [ %1 Fz | Vn [No Ir|sr
I Z vB
[ 7, CDLP back
1 N [ 7 replacin%cbit
=z | I % Ve Back drilling
=1 hH 7 0| v[wnlaun |5 [m | s [0 mechanca breaks
b 1 14 |21/4 T %/5 ' drill water is rgoderatly v
I Z cloudy/opaque
T % MB
1 42 [
[ 7
l [ ééé "
1 g = ééé
i I 7
141 |2214] & | | 283% 35| v |valsicac |Fi|p|sr
! Y
1 [ | ZZZ so|v|T Pl | sr
04T Pl | sr
[ ééé 80 [Fz| T Pl|sS
: | I gAY, Fz| T |ca.cl Palir | s
: %z
44 I 7 ve
: 7,
1 10 |20 3| 2 I I %1})% VB
2,
] : [ ééé MB
i T VB
l Fz| T |Ca PafIr | Sr
- - ééé "
1 | 77
I 77
i I Y, MB
| M= 7
20 |2414| £ | I 7905
46 I %Z% MB Rig chanerin?
/// ) slow drilling o get run
i [ %// Fz| T [ca Fi | Ir | sr|return water nearly clear
[ %ZZ 2c‘{wttered less near end of run
1 | 29,
L é% e
i | ~
; 7 w8 Rig chattering |
~ I I % é% MB r(le%ﬁcgﬁ?gnngeaerszsero
= < / 7, no obvious loss of returns
] 15 254 2 | & I 21}02 cloudy
| I MB
I Aéé% o
= /%é "
- /
48 15 |26if o I /1,0Q? Y 1 o No|Ir | sr
s |z T 77% 70|21 7 lca PaIr | sr
= l lééé 55 J | T Ir | Sr
1 | 26/5 I | 7100/,
[ MB
3 3 LI Z
{ | : [ 7
10 |27/5 T ;53.5 0 MB
| [ Z 35 [MB1 vn [ca Fi | Pl sr
] [ MB
o I /
20 |28s5 z g | Z1
[
DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
T~ Soim (Discontinulty) Tight () o"| Bi-Biottie  Mn-Manganesd Clean (No) Wa-Wayy | Stckensided (Sl Vieus vence ofpolishing | Extremely Wide (EW) >6ft | Fresh (W1) Extremely Weak (R0)
Fz - Fraciurs Zone Vory oo | SOy My -Mylonite | Stained Su) | Smooth(s)  Surface appoarsandeels | Wide (W) 2ft-6ft | Slightly (W2) Very Weak (R1)
iy . ey NaTon i) SO0 | Chlorte By -pwrte | i biied Pa) |- | Sighty Rough (51 Axpenis re isinguishatle | Moderate (M) 8in-2ft | Moderately (W3) Weak (R2)
V- Vein Narrow (N) 0.05-0.1" [ Ep - Epidote Qz - Quartz Filled (Fi) St - Stepped and can be felt ) Close (C) 2.4in-8in | Highly (W4) Moderately Strong (R3)
Yo YEhati Fe-lron Oxide ~ Sd - Sand Cemented (Cm) Rough (R) Asperities are clearly visable, | \/gry Close (VC) 0.75in-2.4in | Completely (W5) Strong (R4)
o+ Foliation _ Open (0) 01-05"| Gy-Gypsum  Si-Sit Ir - Irregular some ridges evident, surface Y - il npletely 9
B - Bedding Joint H - Healed Un - Unknown feels abrasive Extremely Close (Ex) <0.75in | Residuum (W6) Very Strong (R5)
gxa.-ah::ﬁ::"z'?:lemak Wide (W) >05"| Mi-Mica Very Rough (V) Nearsriical ridges oceur on Extremely Strong (R6)

CLIENT: Lehigh Permanente - Heidelberg Cement Inc. PROJECT: SeeSaw Geotechnical Investigation =~ PROJECT NO. 23001329




Date Start: 10/10/18

End: 10/19/18

Drilling Co.:

Cascade

Location:

Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

Northing: 1857263.987 / Easting: 592386.067

Drill Bit Type/Size: HQ

CORE LOG GT-1-2018-2
Sheet No. 6 of 18

Surface Elevation: 939 feet AMSL Logged By: T. Clark, L. Rodriguez Total Depth: 171.0 feet
99 Y 9
Bottom Elevation: 881 feet AMSL Prepared By: S. Clarke Groundwater Data: _ ft bgs,
Azimuth: 271 / Inclination: -70 Checked By: J. Van Pelt
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DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
T~ Soim (Discontinulty) Tight () o"| Bi-Biottie  Mn-Manganesd Clean (No) Wa-Wayy | Stckensided (Sl Vieus vence ofpolishing | Extremely Wide (EW) >6ft | Fresh (W1) Extremely Weak (R0)
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N - aochanica) Break Wide (W) >0.5" | Mi-Mica Very Rough (Vr) _ Near-vertical ridges occur on Extremely Strong (R6)
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Date Start: 10/10/18  End: 10/19/18

Drilling Co.:  Cascade

Location: Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

Northing: 1857263.987 / Easting: 592386.067

Drill Bit Type/Size: HQ

CORE LOG GT-1-2018-2
Sheet No. 17 of 18

Surface Elevation: 939 feet AMSL Logged By: T. Clark, L. Rodriguez Total Depth: 171.0 feet
99 Y! 9
Bottom Elevation: 881 feet AMSL Prepared By: S. Clarke Groundwater Data:  ft bgs,
Azimuth: 271 / Inclination: -70 Checked By: J. Van Pelt
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DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
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Date Start: 10/10/18

End: 10/19/18

Drilling Co.:

Cascade

Location:

Cupertino, California

Drill Rig: LF70 / Drilling Method: Core

Northing: 1857263.987 / Easting: 592386.067

Drill Bit Type/Size: HQ

CORE LOG GT-1-2018-2
Sheet No. 18 of 18

Surface Elevation: 939 feet AMSL Logged By:  T. Clark, L. Rodriguez Total Depth: 171.0 feet
Bottom Elevation: 881 feet AMSL Prepared By: S. Clarke Groundwater Data: _ ft bgs,
Azimuth: 271 / Inclination: -70 Checked By: J. Van Pelt
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Total depth =171 FT below ground surface
Vibrating wire piezometer installed 10/21/2018
DISCONTINUITY TYPE|  APERATURE INFILLING TYPE o | sHaPE ROUGHNESS DISCONTINUITY SPACING WEATHERING STRENGTH
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B o Bedding Joint reak pen (0) 0 W Heakd " Un - Unknown - reguiar fools abrasive Extremely Close (Ex) <0.75in | Residuum (W6) Very Strong (R5)
Bz - Broken Zone Wide (W) >0.5"| Mi-Mica Very Rough (Vr)  Near-vertical ridges occur on Extremely Strong (R6)
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Location:

Cupertino, California

Drill Rig: Sonic

Northing: 6091710.708 / Easting: 1944343.702

Drilling Co.:  Cascade

S1-2018-1 SONIC DRILLING LOG

Surface Elevation:

1797.00 feet AMSL

Drill Bit Type/Size: 6-inch Diameter Diamond

Sheet No. 1 of 2

Bottom Elevation:

1727.00 feet AMSL

Logged By: D. Loveday, B. Hathaway

Casing Depth: N/A ft

Date Start: 9/19/18

End: 9/20/18

Prepared By: S. Clarke

Water Level: N/A ft

Total Depth: 70.0 feet Checked By: J. Van Pelt Azimuth: N/A Inclination: 90
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savclarke
Line


Location:

Cupertino, California

Drill Rig: Sonic

Northing: 6091710.708 / Easting: 1944343.702

Drilling Co.:  Cascade

S1-2018-1 SONIC DRILLING LOG

Surface Elevation:

1797.00 feet AMSL

Drill Bit Type/Size: 6-inch Diameter Diamond

Sheet No. 2 of 2

Bottom Elevation:

1727.00 feet AMSL

Logged By: D. Loveday, B. Hathaway

Casing Depth: N/A ft

Date Start: 9/19/18

End: 9/20/18

Prepared By: S. Clarke

Water Level: N/A ft

Total Depth: 70.0 feet Checked By: J. Van Pelt Azimuth: N/A Inclination: 90
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Location: Cupertino, California Drill Rig: Sonic .

Northing: 6092047.462 / Easting: 1944477.481 Driling Co.:  Cascade S1-2018-2 SONIC DRILLING LOG
Surface Elevation:  1710.00 feet AMSL Drill Bit Type/Size: 6-inch Diameter Diamond Sheet No. 1 of 6

Bottom Elevation: 1510.00 feet AMSL Logged By: D. Loveday, B. Hathaway Casing Depth: N/A ft

Date Start: 9/27/18 End: 10/4/18

Prepared By: S. Clarke

Water Level: N/A ft

Total Depth: 200.0 feet Checked By: J. Van Pelt Azimuth: N/A Inclination: 90
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Location: Cupertino, California Drill Rig: Sonic .
Northing: 6092047.462 / Easting: 1944477.481 Driling Co.:  Cascade S1-2018-2 SONIC DRILLING LOG
Surface Elevation:  1710.00 feet AMSL Drill Bit Type/Size: 6-inch Diameter Diamond Sheet No. 2 of 6
Bottom Elevation: 1510.00 feet AMSL Logged By: D. Loveday, B. Hathaway Casing Depth: N/A ft
Date Start: 9/27/18 End: 10/4/18 Prepared By: S. Clarke Water Level: N/A ft
Total Depth: 200.0 feet Checked By: J. Van Pelt Azimuth: N/A Inclination: 90
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Location: Cupertino, California

Drill Rig: Sonic

Northing: 6092047.462 / Easting: 1944477.481

Drilling Co.:  Cascade

S1-2018-2 SONIC DRILLING LOG

Sheet No. 3 of 6

Surface Elevation: ~ 1710.00 feet AMSL Drill Bit Type/Size: 6-inch Diameter Diamond
Bottom Elevation: 1510.00 feet AMSL Logged By: D. Loveday, B. Hathaway Casing Depth: N/A ft
Date Start: 9/27/18 End: 10/4/18 Prepared By: S. Clarke Water Level: N/A ft
Total Depth: 200.0 feet Checked By: J. Van Pelt Azimuth: N/A Inclination: 90
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Location: Cupertino, California Drill Rig: Sonic .
Northing: 6092047.462 / Easting: 1944477.481 Driling Co.:  Cascade S1-2018-2 SONIC DRILLING LOG
Surface Elevation:  1710.00 feet AMSL Drill Bit Type/Size: 6-inch Diameter Diamond Sheet No. 4 of 6
Bottom Elevation: 1510.00 feet AMSL Logged By: D. Loveday, B. Hathaway Casing Depth: N/A ft
Date Start: 9/27/18 End: 10/4/18 Prepared By: S. Clarke Water Level: N/A ft
Total Depth: 200.0 feet Checked By: J. Van Pelt Azimuth: N/A Inclination: 90
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Location: Cupertino, California Drill Rig: Sonic .
Northing: 6092047.462 / Easting: 1944477.481 Driling Co.:  Cascade S1-2018-2 SONIC DRILLING LOG
Surface Elevation:  1710.00 feet AMSL Drill Bit Type/Size: 6-inch Diameter Diamond Sheet No. 5 of 6
Bottom Elevation: 1510.00 feet AMSL Logged By: D. Loveday, B. Hathaway Casing Depth: N/A ft
Date Start: 9/27/18 End: 10/4/18 Prepared By: S. Clarke Water Level: N/A ft
Total Depth: 200.0 feet Checked By: J. Van Pelt Azimuth: N/A Inclination: 90
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Location: Cupertino, California

Drill Rig: Sonic

Northing: 6092047.462 / Easting: 1944477.481

Drilling Co.:  Cascade

S1-2018-2 SONIC DRILLING LOG

Surface Elevation: 1710.00 feet AMSL

Drill Bit Type/Size: 6-inch Diameter Diamond

Sheet No. 6 of 6

Bottom Elevation: 1510.00 feet AMSL

Logged By: D. Loveday, B. Hathaway

Casing Depth: N/A ft

Date Start: 9/27/18 End: 10/4/18

Prepared By: S. Clarke

Water Level: N/A ft

Total Depth: 200.0 feet

Checked By: J. Van Pelt

Azimuth: N/A Inclination: 90

Elevation, ft MSL
Depth, ft
Tray #
Assay Sample
Geotech Sample
Strength
Weathering

Lithology/Symbol

Description

Chemistry

Remarks

C3s
CaO (%)
Chert
Pyrite

201
202
203
204
205

206

208
209
210
211
212
213
214
215
216
217
218
219

220

222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238

239

Total depth =200 FT below ground surface
Vibrating wire piezometer installed on 10/8/2018

VWP fully encased in neat
cement

CLIENT:

Lehigh Permanente - Heidelburg Cement Inc.

PROJECT:

SeeSaw Geologic Investigation

PROJECT NO.: 233001329




Location:

Cupertino, California

Drill Rig: Sonic

Northing: 6092273.392 / Easting: 1944649.592

Drilling Co.:  Cascade

Surface Elevation:

1654.00 feet AMSL

Drill Bit Type/Size: 6-inch Diameter Diamond

S1-2018-3 SONIC DRILLING LOG

Sheet No. 1 of 4

Bottom Elevation:

1504.00 feet AMSL

Logged By: D. Loveday, B. Hathaway

Casing Depth: 100 ft

Date Start: 9/23/18

End: 9/26/18

Prepared By: S. Clarke

Water Level: N/A ft

Total Depth: 150.0 feet Checked By: J. Van Pelt Azimuth: N/A Inclination: 90
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Location: Cupertino, California Drill Rig: Sonic .
Northing: 6092273.392 / Easting: 1944649.592 Drilling Co.:  Cascade S1-2018-3 SONIC DRILLING LOG
Surface Elevation:  1654.00 feet AMSL Drill Bit Type/Size: 6-inch Diameter Diamond Sheet No. 2 of 4
Bottom Elevation: 1504.00 feet AMSL Logged By: D. Loveday, B. Hathaway Casing Depth: 100 ft
Date Start: 9/23/18 End: 9/26/18 Prepared By: S. Clarke Water Level: N/A ft
Total Depth: 150.0 feet Checked By: J. Van Pelt Azimuth: N/A Inclination: 90
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Location:

Cupertino, California

Drill Rig: Sonic

Northing: 6092273.392 / Easting: 1944649.592

Drilling Co.:  Cascade

S1-2018-3 SONIC DRILLING LOG

Surface Elevation:

1654.00 feet AMSL

Drill Bit Type/Size: 6-inch Diameter Diamond

Sheet No. 3 of 4

Bottom Elevation:

1504.00 feet AMSL

Logged By: D. Loveday, B. Hathaway

Casing Depth: 100 ft

Date Start: 9/23/18

End: 9/26/18

Prepared By: S. Clarke

Water Level: N/A ft

Total Depth: 150.0 feet Checked By: J. Van Pelt Azimuth: N/A Inclination: 90
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Location: Cupertino, California

Drill Rig: Sonic

Northing: 6092273.392 / Easting: 1944649.592

Drilling Co.:  Cascade

S1-2018-3 SONIC DRILLING LOG
Sheet No. 4 of 4

Surface Elevation: ~ 1654.00 feet AMSL Drill Bit Type/Size: 6-inch Diameter Diamond
Bottom Elevation: 1504.00 feet AMSL Logged By: D. Loveday, B. Hathaway Casing Depth: 100 ft
Date Start: 9/23/18 End: 9/26/18 Prepared By: S. Clarke Water Level: N/A ft
Total Depth: 150.0 feet Checked By: J. Van Pelt Azimuth: N/A Inclination: 90
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Location:

Cupertino, California

Drill Rig: Sonic

Northing: 6092659.117 / Easting: 1944812.88

Drilling Co.:  Cascade

Surface Elevation:

1541.00 feet AMSL

Drill Bit Type/Size: 6-inch Diameter Diamond

S1-2018-4 SONIC DRILLING LOG

Sheet No. 1 of 4

Bottom Elevation:

1391.00 feet AMSL

Logged By: D. Loveday, B. Hathaway

Casing Depth: N/A ft

Date Start: 9/20/18

End: 9/22/18

Prepared By: S. Clarke

Water Level: N/A ft

Total Depth: 150.0 feet

Checked By: J. Van Pelt

Azimuth: N/A

Inclination: 90

Elevation, ft MSL

Depth, ft

Tray #

Assay Sample
Geotech Sample

Strength

Weathering

Lithology/Symbol

Description

Chemistry

C3s

Ca0 (%)
Chert
Pyrite

Remarks

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Geotech 0-5

Composite 0-10

Geotech 5-10

W5

W4

-l SOIL, brown, some organics, moist

8748 8783

8504

GREENSTONE, with limestone clasts

W2-W3

Geotech 10-15

Composite 10-20

Geotech 15-20

W2

W3

Geotech 20-25

W3

LIMESTONE, gray to black, slightly to moderately weathered

slightly weathered

moderately weathered with calcite veins

9114 9048 9219 9179 9270 9327 9252 8885

9100

Composite 20-30

Geotech 25-30

Geotech 30-35

Composite 30-40

Geotech 35-40

W5

W3

METAVOLCANIC/GREENSTONE BRECCIA, highly weathered

grades with less weathering to moderately weathered

8337 8566 8561 8671 8415 8250 8646

8404

8.1 17.72 23.23
Aggregate Clasts]
Aggregate Clasts

Aggregate Clasts
Aggregate Clasts

20.66

38.52 38.59 29.63 46.7 47.42 45.06
High Grade High Grade
High Grade High Grade

28.97
Medium Grade
Medium Grade

297 10.66 15.87 17.98 8.65 0.37 22.6 40.33
Aggregate Clasts Aggregate Clasts
Aggregate Clasts Aggregate Clasts

5.57

Samples pulzerized by drilling

Poor recovery ~ 10%

Poor recovery ~ 50%

Poor recovery <20%
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Lehigh Permanente - Heidelburg Cement Inc. PROJECT: SeeSaw Geologic Investigation

PROJECT NO.:
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Location:

Cupertino, California

Drill Rig: Sonic

Northing: 6092659.117 / Easting: 1944812.88

Drilling Co.:  Cascade

Surface Elevation:

1541.00 feet AMSL

Drill Bit Type/Size: 6-inch Diameter Diamond

Sheet No. 2 of 4

S1-2018-4 SONIC DRILLING LOG

Bottom Elevation:

1391.00 feet AMSL

Logged By: D. Loveday, B. Hathaway

Casing Depth: N/A ft

Date Start: 9/20/18

End: 9/22/18

Prepared By: S. Clarke

Water Level: N/A ft

Total Depth: 150.0 feet Checked By: J. Van Pelt Azimuth: N/A Inclination: 90
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Location: Cupertino, California

Drill Rig: Sonic

Northing: 6092659.117 / Easting: 1944812.88

Drilling Co.:  Cascade

Surface Elevation: 1541.00 feet AMSL

Drill Bit Type/Size: 6-inch Diameter Diamond

S1-2018-4 SONIC DRILLING LOG

Sheet No. 3 of 4

Bottom Elevation: 1391.00 feet AMSL

Logged By: D. Loveday, B. Hathaway

Casing Depth: N/A ft

Date Start: 9/20/18 End: 9/22/18

Prepared By: S. Clarke

Water Level: N/A ft

Total Depth: 150.0 feet Checked By: J. Van Pelt Azimuth: N/A Inclination: 90
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Location: Cupertino, California

Drill Rig: Sonic

Northing: 6092659.117 / Easting: 1944812.88

Drilling Co.:  Cascade

S1-2018-4 SONIC DRILLING LOG

Surface Elevation: 1541.00 feet AMSL

Drill Bit Type/Size: 6-inch Diameter Diamond

Sheet No. 4 of 4

Bottom Elevation: 1391.00 feet AMSL Logged By: D. Loveday, B. Hathaway Casing Depth: N/A ft
Date Start: 9/20/18 End: 9/22/18 Prepared By: S. Clarke Water Level: N/A ft
Total Depth: 150.0 feet Checked By: J. Van Pelt Azimuth: N/A Inclination: 90
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@ Stantec

Photographic Log

Client: Lehigh Hanson

Site Name: See Saw

Project:

Site Location:

Lehigh Southwest Cement
Santa Clara County, CA

Photograph ID: 1

Photo ID:
GT-1-2018-1 0-9.5'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
0-9.5' Interval

Photograph ID: 2

Photo ID:
GT-1-2018-1 9.5-19.5'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
9.5-19.5' Interval
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@ Stantec

Photographic Log

Client: Lehigh Hanson

Site Name: See Saw

Project:

Site Location:

Lehigh Southwest Cement
Santa Clara County, CA

Photograph ID: 3

Photo ID:
GT-1-2018-1 19.5-29.5'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
19.5-29.5' Interval

Photograph ID: 4

Photo ID:
GT-1-2018-1 29.5-39.5'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
29.5-39.5' Interval
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@ Stantec

Photographic Log

Client: Lehigh Hanson

Site Name: See Saw

Project:

Site Location:

Lehigh Southwest Cement
Santa Clara County, CA

Photograph ID: 5

Photo ID:
GT-1-2018-1 39.5-49.5'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
39.5-49.5' Interval

Photograph ID: 6

Photo ID:
GT-1-2018-1 49.5-62.5'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
49.5-62.5' Interval
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@ Stantec

Photographic Log

Client: Lehigh Hanson

Site Name: See Saw

Project:

Site Location:

Lehigh Southwest Cement
Santa Clara County, CA

Photograph ID: 7

Photo ID:
GT-1-2018-1 61-72'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
61-72" Interval

62.5
72

Photograph ID: 8

Photo ID:
GT-1-2018-1 72-85'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
72-85' Interval

72
85.5
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@ Stantec

Photographic Log

Client: Lehigh Hanson

Site Name: See Saw

Project:

Site Location:

Lehigh Southwest Cement
Santa Clara County, CA

Photograph ID: 9

Photo ID:
GT-1-2018-1 83.5-94.5'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
83.5-94.5' Interval

85.5

Photograph ID: 10

Photo ID:
GT-1-2018-1 94.5-103.4'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
94.5-103.4" Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 11

Photo ID:
GT-1-2018-1 103.4-112.7'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
103.4-112.7" Interval

Photograph ID: 12

Photo ID:
GT-1-2018-1 112.7-121.5'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
112.7-121.5" Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 13

Photo ID:
GT-1-2018-1 121.5-130.4"'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
121.5-130.4' Interval

Photograph ID: 14

Photo ID:
GT-1-2018-1 130.4-139.4"

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
130.4-139.4" Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 15

Photo ID:
GT-1-2018-1 139.4-148.7'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
139.4-148.7" Interval

Photograph ID: 16

Photo ID:
GT-1-2018-1 148.7-157.6'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
148.7-157.6" Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 17

Photo ID:
GT-1-2018-1 157.6-167.2'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
157.6-167.2" Interval

Photograph ID: 18

Photo ID:
GT-1-2018-1 167.2-176.2"

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
167.2-176.2" Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 19

Photo ID:
GT-1-2018-1 176.2-184.9'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
176.2-184.9' Interval

Photograph ID: 20

Photo ID:
GT-1-2018-1 184.9-194.1"

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
184.9-194.1' Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 21

Photo ID:
GT-1-2018-1 194.4-202.9'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
194.4-202.9' Interval

Photograph ID: 22

Photo ID:
GT-1-2018-1 202.9-212.1"

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
202.9-212.1" Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 23

Photo ID:
GT-1-2018-1 212.1-221.4'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
212.1-221.4" Interval

Photograph ID: 24

Photo ID:
GT-1-2018-1 221.4-230.4"

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
221.4-230.4' Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 25

Photo ID:
GT-1-2018-1 230.4-239.5'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
230.4-239.5' Interval

Photograph ID: 26

Photo ID:
GT-1-2018-1 239.5-249.5'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
239.5-249.5' Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 27

Photo ID:
GT-1-2018-1 249.5-257.6'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
249.5-257.6" Interval

Photograph ID: 28

Photo ID:
GT-1-2018-1 257.6-266.7"

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
257.6-266.7" Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 29

Photo ID:
GT-1-2018-1 266.7-274.7'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
266.7-274.7" Interval

Photograph ID: 30

Photo ID:
GT-1-2018-1 274.7-289.0'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
274.7-289.0" Interval

283
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 31

Photo ID:
GT-1-2018-1 289.0-292.2'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
289.0-292.2" Interval

283

Photograph ID: 32

Photo ID:
GT-1-2018-1 292.2-300.6'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
292.2-300.6' Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 33

Photo ID:
GT-1-2018-1 300.6-309.5'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
300.6-309.5" Interval

Photograph ID: 34

Photo ID:
GT-1-2018-1 309.5-317.6'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
309.5-317.6' Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 35

Photo ID:
GT-1-2018-1 317.6-326.1"

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
317.6-326.1" Interval

Photograph ID: 36

Photo ID:
GT-1-2018-1 326.1-334.6'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
326.1-334.6' Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 37

Photo ID:
GT-1-2018-1 334.6-343.2'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
334.6-343.2" Interval

Photograph ID: 38

Photo ID:
GT-1-2018-1 343.2-350.8'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
343.2-350.8' Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 39

Photo ID:
GT-1-2018-1 350.8-359.5'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
350.8-359.5" Interval

Photograph ID: 40

Photo ID:
GT-1-2018-1 359.5-368.2"

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
359.5-368.2' Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 41

Photo ID:
GT-1-2018-1 368.2-375.8'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
368.2-375.8" Interval

Photograph ID: 42

Photo ID:
GT-1-2018-1 375.8-383.0"

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
375.8-383.0' Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 43

Photo ID:
GT-1-2018-1 383.0-390.7'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
383.0-390.7" Interval

Photograph ID: 44

Photo ID:
GT-1-2018-1 390.7-399.5'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
390.7-399.5' Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 45

Photo ID:
GT-1-2018-1 399.5-409.1"

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
399.5-409.1" Interval

Photograph ID: 46

Photo ID:
GT-1-2018-1 409.1-417.7'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
409.1-417.7' Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 47

Photo ID:
GT-1-2018-1 417.7-426.5'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
417.7-426.5" Interval

Photograph ID: 48

Photo ID:
GT-1-2018-1 426.5-435.4'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
426.5-435.4' Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 49

Photo ID:
GT-1-2018-1 435.4-440.9'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
435.4-440.9' Interval

Photograph ID: 50

Photo ID:
GT-1-2018-1 440.9-447.8'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
440.9-447.8' Interval
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@ Stantec Photographic Log
Client: Lehigh Hanson Project: Lehigh Southwest Cement

Site Name: See Saw Site Location: Santa Clara County, CA

Photograph ID: 51

Photo ID:
GT-1-2018-1 447.8-456.2'

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
447 .8-456.2" Interval

Photograph ID: 52

Photo ID:
GT-1-2018-1 456.2-463.4"

Survey Date:
10/21/2018

Photo Location:
GT-1-2018-1 (See Saw)

Comments:
456.2-463.4' Interval

P