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1.0 INTRODUCTION

This report presents results of our geotechnical investigation for evaluation of proposed slopes that will
be constructed as part of the Shifler Mining and Reclamation Project located northeast of the
intersection of County Roads 22 and 94B in Yolo County, California. The approximate site location is
shown on the Vicinity Map, Figure 1.

The purpose of our study was to evaluate subsurface conditions, evaluate pertinent geotechnical
parameters, and to evaluate slope stability for proposed perimeter mining and reclamation slopes under
static and dynamic (seismic) conditions with respect to the performance standards outlined in the Yolo
County Off-Channel Surface Mining and Reclamation Ordinances, and the California Surface Mining
and Reclamation Act (SMARA). The results of our evaluation will be used as part of the overall
forward planning efforts for the project.

To prepare this report, we performed the following scope of services:

e Performed a limited geologic/geotechnical literature and aerial photograph review to aid in
evaluating the geologic and geotechnical conditions present at the site. A list of referenced material
is included in Section 10.0 of this report.

o Reviewed available plans for the proposed project to select areas of exploration.

¢ Notified subscribing utility companies via Underground Service Alert at least 48 hours prior to
performing exploratory excavations at the site.

e Paid required fees and obtained a soil boring permit from Yolo County Environmental Health
Department.

e Performed six test pits (TPSHF1 through TPSHF6) using a CAT 385 excavator. Test pits were
excavated to approximate depths ranging from 18 to 21 feet on October 28, 2010.

o Performed one exploratory boring (B1) using a truck-mounted drill rig equipped with hollow-stem
augers to a depth of approximately 101 feet on February 20, 2014.

o Logged the test pits and boring in accordance with the Unified Soil Classification System (USCS).
e Obtained soil samples from the test pits and borings.
o Performed laboratory tests on selected soil samples to evaluate pertinent geotechnical parameters.

o Performed slope stability and seepage analyses for mining and reclamation slopes considering both
static and seismic conditions.

o Performed supplemental seepage analysis for the proposed relocation of Moore Canal.

e Prepared this report summarizing our findings, conclusions and recommendations regarding the
geotechnical aspects of the proposed project.
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Details of our field exploration program including test pit, exploratory boring, and drill hole logs are
presented in Appendix A. Approximate locations of subsurface explorations are shown on the Mining
Site Plan and Reclamation Site Plan, Figures 2 and 3 respectively. Details of our laboratory testing
program and test results are summarized in Appendix B. Details of our slope stability and seepage
analyses are summarized in Appendix C.

2.0 SITE AND PROJECT INFORMATION

The Shifler property (the “site”) occupies approximately 319.3 acres south of Cache Creek, and is
identified by Yolo County Assessor’s Parcel Numbers 025-430-01 (portion), 025-430-02, 025-120-32
(portion), and 025-120-33. The approximate location of the site is depicted on the Vicinity Map,
Figure 1. The site is located north of County Road No. 22 and east of County Road No. 94B. The
Moore Canal traverses the site from its northeast corner to its west boundary. The Moore Canal is an
irrigation water conveyance canal operated by the Yolo County Flood Control and Water Conservation
District. Land uses in the vicinity of the site consist of active and former aggregate mining operations,
agriculture, and some rural and farm residences.

Based on mapping prepared by Cunningham Engineering and information provided by Teichert, site
topography is relatively flat with surface elevations ranging from approximately 98.7 feet to 112 feet
above mean sea level (MSL). The site is currently an agricultural property planted with row crops.

We understand that Teichert proposes to excavate the site for gravel mining operations. The proposed
mining operations will require excavation of the site to a maximum pit bottom elevation of -5 feet
MSL. The currently proposed mining boundary and base of excavation elevation contours are shown
on the Mining Site Plan, Figure 2.

Prior to initiating mining operations, the Moore Canal will be relocated to flow in a newly constructed
concrete-lined channel adjacent to the north and west boundaries of the proposed mining/reclamation
area. The new canal will be set back approximately 50 feet from the mining area. The existing and
proposed new Moore Canal locations are depicted on the Mining Site Plan, Figure 2.

Mining operations will consist of removing and stockpiling the existing overburden soil and retrieving
the underlying gravel material down to a maximum pit bottom elevation of approximately -5 feet MSL.
Based on the topography of the site, this will result in mining (excavation) depths up to approximately
110 feet, depending on location.

Planned mining and reclamation will create slopes of varying height and inclinations. Some of these
mining and reclamation slopes will intercept the groundwater potentiometric surface. Typical slope
configurations are shown on Figures 4 and 5 (from Shifler Mining Plans and Shifler Reclamation Plans
by Cunningham Engineering, 2014). Review of the Shifler Mining Plan and Shifler Reclamation Plan
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sheets prepared by Cunningham Engineering, dated February 22, 2016, shows similar slope
configurations and revised groundwater conditions. Proposed mining slopes shown in the 2016 plans
will be excavated to an inclination of approximately ¥%:1 (horizontal to vertical) above elevation 52 feet
MSL; and 1:1 below elevation 47 feet MSL with a 5-foot-high 2:1 slope transition zone in between. As
shown on the Mining Site Plan, Figure 2, a minimum 50-foot buffer will be maintained between the
tops of the mining slopes and the property lines and the relocated Moore Canal.

Reclamation slopes will be constructed using stockpiled overburden soil that is placed and compacted
to form new slopes ranging in inclination from 2:1 to 4:1 above elevation 43 MSL and 1:1 below this
elevation. Reclamation slopes will be constructed in a sequential manner as mining progresses which
should result in completed mining slopes only being exposed for a short period of time — on the order
of one year or less. The proposed reclamation elevation contours are depicted on the Reclamation Site
Plan, Figure 3.

3.0 SOIL AND GEOLOGIC CONDITIONS

We identified soil and geologic conditions by observing exploratory excavations (TPSHF1 through
TPSHF6), an exploratory soil boring (B1), reviewing previous drill hole logs provided by Teichert
(SHFO5DH-1 through SHFO6DH-27), and reviewing the referenced geologic literature (Section 9.0).
Soil descriptions provided below include the USCS symbol where applicable.

Based on the Geologic Map of the Late Cenozoic Deposits of the Sacramento Valley and Northern
Sierran Foothills (Helley and Harwood, 1985), the site is underlain by Holocene-aged stream channel
deposits. These depositional and erosional deposits are associated with open, active stream channels
and generally consist of unweathered gravel, sand, silt, and clay.

The overburden soil at the site consists of an approximate 9- to 18-foot-thick layer of interbedded silty
sand (SM), silt (ML), silty clay (CL-ML), sandy clay (CL), clay (CL), and clayey sand (SC).
The gravelly soil below the overburden generally consists of loose to very dense poorly graded sand
(SP), poorly graded sand with gravel (SP), poorly graded gravel with sand (GP), and silty gravel with
sand (GM), with thin (up to 5 feet) interbedded layers of clay (CL) and poorly graded sand with silt
(SP-SM) and scattered small cobbles up to 4 inches. The gravel and cobbles include slightly weathered
to fresh metavolcanic and metasedimentary rock with some quartz and chert and will be the aggregate
source for this mining project. The strata proposed for mining overlays a cemented sandstone to clay
layer. Consistency of the clay layer varies from very stiff to hard as is typical of this type of
sedimentary deposit.
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Based on our review of the drill hole logs provided by Teichert, top and bottom elevations of the soil
layers are relatively consistent suggesting relatively flat stratigraphy with no significant dip, which is
consistent with the erosional/depositional geology of the area. The general subsurface profile at the site
is shown on the Typical Slope Sections exhibits, Figures 4 and 5.

Subsurface conditions described in the previous paragraphs are generalized. The test pit, exploratory
boring, and drill hole logs included in Appendix A contain soil type, color, moisture, consistency/relative
density, and USCS classification of the materials encountered at specific locations and elevations.

4.0 GROUNDWATER

We did not encounter groundwater in any of our test pits performed on October 28, 2010. We
encountered groundwater in boring B1 performed on February 20, 2014, at a depth of 70 feet (elevation
of approximately 38% feet MSL).

We understand that groundwater analysis indicates a predicted high groundwater elevation during
mining of 60 feet MSL and a predicted low of 52 feet MSL. The analysis also indicates a high
groundwater elevation for the reclamation condition of 57 feet MSL and a low of 47 feet MSL. We
understand that these groundwater conditions are based on a site-specific study performed by Luhdorff
& Scalmanini (February 2016). Groundwater analysis performed in 2014 yielded different groundwater
elevations which bracketed these values (slightly higher and slightly lower). As such, our slope
stability and seepage analyses presented herein use the results of the 2014 groundwater analysis since
those results are more adverse than the results of the 2016 groundwater analysis with respect to slope
stability and seepage, resulting in a more conservative analysis.

It should be noted that fluctuations in the level of groundwater may occur due to variations in rainfall,
temperature, and other factors. Depth to groundwater can also vary significantly due to localized
pumping, irrigation practices, and seasonal fluctuations in Cache Creek.

5.0 SEISMICITY

In order to evaluate the distance of closest known active faults to the site, we reviewed geologic maps
and used the computer program EQFAULT, (Version 3, Blake, 2000). Principal references used within
EQFAULT are Jennings (1975), Anderson (1984) and Wesnousky (1986). The results of the query
indicate the Great Valley Fault System and a segment of the Dunnigan Hills Fault, located 8 miles to
the west and northwest, respectively, are the closest known active faults to the site.

We used the USGS computer program 2008 Interactive Deaggregations to estimate the PGA and
modal (most probable) distance and magnitude associated with a 2% chance of exceedance in 50 years
(2,475-year event). For an alluvial soil type, the USGS estimated PGA is 0.47g, the modal distance is
22.5 km and the modal magnitude is 6.6.
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We used the online USGS application Seismic Design Maps to evaluate the site class modified,
design-level Peak Ground Acceleration (PGA) for the site, for use in seismic slope stability analysis.
The PGA\, for the site is 0.4g.

While listing PGA is useful for comparison of potential effects of fault activity in a region, other
considerations are important in seismic design, including frequency and duration of motion and soil
conditions underlying the site. The site could be subjected to ground shaking in the event of a major
earthquake along the faults mentioned above or other area faults. However, the seismic risk at the site
is not considered to be significantly greater than that of other sites in the area.

6.0 SLOPE STABILITY AND SEEPAGE ANALYSIS

The stability of the proposed mining and reclamation slopes was evaluated based on soil strength
parameters and the anticipated slope configurations and groundwater/seepage conditions from 2014
plans. Revised groundwater conditions provided in 2016 are bracketed by those used in the 2014
analysis. As such, we consider the results presented herein for analyses performed in 2014 as also
appropriate given the revised groundwater conditions.

6.1 Stability Analysis Material Parameters

We evaluated slope stability at four locations considered representative of the anticipated mining and
reclamation slope conditions along the perimeter of the proposed mining pit: A-A’ and D-D’ (north
slope), B-B’ (west slope), and C-C’ (east slope). The analysis locations are shown on the Mining and
Reclamation Site Plans, Figures 2 and 3, respectively. The configuration of slope stability analysis
sections was based on topography and anticipated mining depths provided by Teichert. The typical
slope sections are shown on Figures 4 and 5.

To select appropriate material parameters for our slope stability analysis, we used the results of our test
pits, exploratory borings, drill hole information obtained from Teichert and our own borings, laboratory
testing, published correlations, engineering judgment, and experience. The material parameters used in
our analyses are summarized in Table 6.1.

TABLE 6.1
SOIL PARAMETERS FOR SLOPE STABILITY AND SEEPAGE ANALYSIS
. Total Unit Cohesion, C Friction Angle, [ -
M;terelal Weight (psh) (degrees) Permeability (ft/sec)
yp (pch) Total Effective Total Effective Vertical Horizontal
O"eg%i‘{ den 125 350 20 15x107 | 15x10°
Gravel 125 150 42 15x10* | 15x10°
Clay 120 450 375 18 30 15x 107 15x10°
Rec'g’irl‘f“on 125 2,000 250 29 34 n/a n/a

Discussion of the derivation of the parameters shown in Table 6.1 is presented hereinafter.
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Overburden Soil. Shear strength parameters for overburden soil were estimated from published
correlations based on soil type and our experience with similar soils in the project area. Permeability is

based on laboratory permeability testing. Based on sensitivity analysis, overburden soil parameters
(total unit weight, C, ¢) have a negligible effect on slope stability for this project.

Gravel. Since it is extremely difficult to obtain intact, undisturbed samples of gravel and cobble
containing up to 4-inch particles, we derived shear strength parameters for the gravel using the following
procedure. We excavated test pits and collected representative samples of the gravel from selected depths.
Representative bulk samples of gravel were delivered to Ausenco Vector Laboratory in Grass Valley,
California. The samples were sieved and recombined as close as practically possible to the average in-situ
gradation and dry density based on average gradation of over 100 samples. Ausenco Vector then
performed large box (12-inch square) direct shear testing on saturated, remolded specimens to determine
effective shear strength parameters. Because this material contains very little fines and is relatively free-
draining, drained (effective stress) parameters are used for both static and seismic stability analyses.
Permeability of the gravel deposit was estimated using correlations developed by Alyamani and Sen,
Determination of Hydraulic Conductivity from Complete Grain-Size Distribution Curves, Groundwater
Journal, July-August 1993. Since the samples are remolded the shear strength results obtained do not
account any for natural cementation which may be present in the material.

Clay. Total and effective shear strength parameters and permeability of the clay are based on the
results of our exploratory borings, laboratory triaxial shear strength testing, published index property

correlations, comparisons with local data, engineering judgment, and experience.

Reclamation Fill. We derived shear strength parameters for the future fill slopes constructed from the

existing overburden material using the following procedure. We excavated test pits and collected
representative samples of the overburden from selected depths. We then performed laboratory testing to
determine a maximum dry density and optimum moisture content. Samples were remolded to
approximately 90 percent relative compaction at least 2 percent above optimum moisture content. Staged
triaxial shear testing was then performed on unconsolidated and consolidated samples to determine a
range of total and effective shear strength parameters. Drained (effective stress) parameters are used for
static stability analysis and undrained, total stress parameters are used for seismic stability analysis.

We assumed a generally flat soil layer stratigraphy consistent with the depositional and erosional geology
of the site.
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6.2 Groundwater Conditions

Based on the Preliminary Mining and Reclamation Exhibits, prepared by Cunningham Engineering
dated January 30, 2014, we used the groundwater elevations in Table 6.2 in our analyses. These
groundwater elevations bracket the revised groundwater elevations provided in 2016, resulting in a
conservative analysis.

TABLE 6.2
GROUNDWATER ELEVATIONS FOR ANALYSIS

Condition Average High Groundwater Average Low Groundwater
Elevation (Feet, MSL) Elevation (Feet, MSL)
Mining* 65 50
Reclamation® 62 40

Notes: 1. Groundwater conditions used for slope stability analysis from the Preliminary Mining and Reclamation Exhibits
by Cunningham Engineering (dated January 30, 2014) are higher and lower and are therefore more conservative
than the 2016 revised groundwater conditions.

6.3 Seismic Forces for Dynamic (Seismic) Slope Stability Analysis

We analyzed dynamic (seismic) slope stability using a pseudo-static approach in which the earthquake
load is simulated by“equivalent” static horizontal acceleration acting on the mass of the slope. This
methodology is generally considered to be conservative and is most often used in current practice.

We calculated the seismic coefficient using the procedures presented in Special Publication 117A,
Guidelines for Evaluating and Mitigating Seismic Hazards in California (CGS 2008). In this procedure,
the seismic coefficient is equal to a portion of the design-level PGAy, for a soft rock site condition
without the risk coefficient (PGAW/1.5). Assuming a 5-cm displacement threshold, a PGAw/1.5 of 0.27g,
a modal distance of 22.5 km, and a modal magnitude of 6.6, the calculated seismic coefficient is 0.1.

6.4 Slope Stability Analysis and Results

We analyzed slope stability using the computer program SLOPE/W, Version 7.22 (Geo-Slope
International) for static and seismic conditions using the Morgenstern-Price method of limit-equilibrium
analysis considering circular and block failure modes. For the mining slope conditions, we analyzed both
shallow surface (surficial) and global stability. For the purposes of this report, “shallow surface” failures
are those within close proximity to the top of the mining slope, generally within the outer 25-foot portion
of the dedicated 50-foot buffer. “Global” failures for the mining slope condition are considered failure
surfaces that would extend beyond the 50-foot buffer. For the reclamation slope conditions, we analyzed
for global failure surfaces.

In limit-equilibrium slope stability analysis, ponded water against a slope tends to increase global slope
stability due to the buttressing effect of the mass of water against the slope. In our analyses, as a
conservative measure for the mining condition, we assumed no ponded water against the slope, even

Geocon Project No. $9534-05-04 -7- May 25, 2016



though ponded water will be present during mining (no dewatering planned). For the reclamation
condition, we assumed the ponded water elevation would be coincident with the potentiometric
groundwater surface.

Tabulated results of our slope stability analysis (factor of safety against failure) for each slope
configuration under the conditions of analysis (e.g. high groundwater, low groundwater, static, seismic,
surficial and global) are summarized in Table C1 in Appendix C. Graphical representations of the
potential critical failure surfaces and parameters used for each stability analysis are presented on Figures
C3 through C18 in Appendix C. Results are summarized in Table 6.5.

TABLE 6.5
SLOPE STABILITY ANALYSIS RESULTS
Calculated Minimum
Location Condition Factor of Safety
Static Seismic
Mining — Low Groundwater/Shallow Surface 11to1.2 10to 1.1
Mining — Low Groundwater /Global 1.3 1.1
Northeast Slope Mining — High Groundwater/Shallow Surface 1.1 1.0
(A-A”) Mining — High Groundwater /Global 1.2 1.0
Reclamation — Low Groundwater 15 1.4
Reclamation — High Groundwater 1.8 1.4
Mining — Low Groundwater/Shallow Surface 1.2t01.3 10to1.1
Mining — Low Groundwater /Global 1.7 1.1
West Slope Mining — High Groundwater/Shallow Surface 11t01.2 1.0
(B-B) Mining — High Groundwater /Global 1.6 1.0
Reclamation — Low Groundwater 3.7 2.3
Reclamation — High Groundwater 3.7 2.0
Mining — Low Groundwater/Shallow Surface 1.2t01.6 1.1t01.3
Mining — Low Groundwater /Global 2.1 14
East Slope Mining — High Groundwater/Shallow Surface 1.2t01.6 1.1t01.3
(c-C) Mining — High Groundwater /Global 2.1 1.3
Reclamation — Low Groundwater 2.7 2.0
Reclamation — High Groundwater 2.7 1.7
Mining — Low Groundwater/Shallow Surface 1.2 10to 1.1
Mining — Low Groundwater /Global 1.3 1.1
NortShI-CentraI Mining — High Groundwater/Shallow Surface 1.1 1.0
(D?S?) Mining — High Groundwater /Global 1.3 1.0
Reclamation — Low Groundwater 1.8 1.3
Reclamation — High Groundwater 2.2 1.3

6.5 Seepage Analysis and Results

Cache Creek

The proposed north mining/reclamation slopes will be separated (set back) from Cache Creek by a
minimum of 300 feet. To model seepage conditions in the north mining/reclamation slope under
influence of a potential 200-year flood event in Cache Creek, we used the computer program SEEP/W,
Version 7 (Geo-Slope International). In our analysis, we considered the initial condition for the site to
be the average high groundwater elevation of 65 feet MSL for the mining condition (2014 groundwater
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conditions). We then modeled the transient 200-year water surface elevation (+98 feet MSL, per
Cunningham Engineering, 2014) in Cache Creek for durations of one month, 100 days, and 100 years.
Our seepage analysis results are presented graphically on Figures C1 and C2 in Appendix C.

The results of our analyses indicate that the seepage front does not intercept the proposed north mining
slope at an elevation higher than the average seasonal high groundwater condition, even when
sustained indefinitely (100 years). Therefore, anticipated subsurface seepage conditions at the proposed
north mining slope under the 200-year Cache Creek flood event are not expected to be more adverse
than normal, average seasonal high groundwater conditions.

Relocated Moore Canal

As requested, we performed supplemental seepage analysis for the proposed Moore Canal relocation.
The proposed north mining slope will be separated (set back) from the relocated canal by about 50 feet.
We used the computer program SEEP/W, Version 7 (Geo-Slope International) for seepage modeling.
In our analysis, we considered the initial condition for the site to be the average high groundwater
elevation of 60 feet MSL for the mining condition (2016 groundwater conditions for this analysis). We
then modeled the transient design water surface elevation (+105.5 feet MSL, per Cunningham
Engineering) in the canal for durations of one month and 100 days (we understand that the canal is only
used periodically and is frequently dry throughout the year) as well as steady state conditions. Our
seepage analysis results are presented graphically on Figures C19 through C21 in Appendix C.

Two different near-surface soil conditions were evaluated for the relocated Moore Canal (overburden
and clayey gravel). The canal is anticipated to be located primarily in overburden soils (see Section 6.1
for soil descriptions) but will likely be, at least locally, established in the underlying clayey gravels.
Although a concrete lining is proposed for the relocated Moore Canal, our analysis conservatively does
not include a concrete lining. The effectiveness of concrete linings as a water barrier can be variable
depending on the condition of the liner, frequency of crack maintenance, and other factors. As such,
our analysis assumes no concrete liner is present.

The results of our analyses for the two conditions modeled indicate that the seepage front does not
intercept the proposed north mining slope at an elevation higher than the average seasonal high
groundwater condition, even when sustained indefinitely (steady-state flow). Seepage is minimal from
the canal during transient analysis and does not extend to the mining slope due to the generally clayey
nature of the overburden and gravelly soils at the project location and the shallow depth of water in the
canal. Therefore, anticipated subsurface seepage conditions at the proposed north mining slope under
the design water conditions for the relocated canal are not expected to be more adverse than the
normal, average seasonal high groundwater conditions.
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6.6 Pit Capture Potential

In off-channel mining operations, “Pit capture” is a term to describe the process where the earthen
material separating the mining pit from an adjacent watercourse is breached by overflowing
floodwaters, streambank erosion, and/or channel migration. The northern portion of the site is bordered
by Cache Creek. Based on current plans, mining will occur to within 300 feet of the south bank of the
creek (North-Central Mining Slope). The 300-foot “setback” will include the relocated, concrete-lined
Moore Canal and the existing aggregate conveyor facility owned by Teichert. A typical cross-section
of the North-Central Mining Slope (Cross-Section D-D”) showing the proximity of Cache Creek is
presented on Figure 4.

To evaluate historic channel migration and floodwater conditions in Cache Creek, Teichert reviewed
and compiled a series of historical aerial photographs covering the period of 1958 to 2012, copies of
which are provided on Figure 6. The photograph from February 1958 shows Cache Creek under flood
conditions. The remaining photographs (March 1973, June 1986, June 1993, April 2000, and February
2012) show the creek channel under various degrees of flow. The photographs suggest that
floodwaters, when present, do not flow over the south bank of the creek adjacent to the site. This
evidence agrees with the hydrologic models developed by Cunningham Engineering which indicate
that floodwaters spread to the north of the creek. The aerial photographs also show increasing
vegetation on the south bank over the 54-year photo period and a lack of channel migration to the
south. These conditions, coupled with the absence of adverse seepage and slope stability conditions
identified during our analyses suggest that the potential for pit capture is low.

7.0 CONCLUSIONS

7.1 Slope Stability

Based on the results of our study, the proposed mining and reclamation slopes are anticipated to meet
the performance standards set forth in the Yolo County Surface Mining and Reclamation Ordinances
and SMARA.

For the mining condition, static factor of safety (FOS) against failure ranged from 1.1 to 2.1. The lower
FOS values were for shallow surface failures within the outer portion of the 50-foot buffer. These
values indicate that the mining slopes should be globally stable during the mining period provided
unanticipated conditions are not encountered. Seismic FOS for the mining condition ranged from 1.0 to
1.4. Again, the lower FOS values are associated with shallow surface failures. Considering the
relatively short amount of time that the mining slopes will be exposed (less than one year), the
likelihood of a design-level earthquake event occurring during mining is low. Therefore, the risk of
seismic-induced global failure is low.
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For the long-term reclamation condition, static and seismic FOS for all slope configurations exceed
FOS of 1.5 and 1.4, respectively, which is accepted by many jurisdictions for residential and
commercial purposes, and is, in our opinion, consistent with the required FOS for the anticipated end
use of the site, which is agriculture. Therefore, permanent slopes are anticipated to remain stable
relative to global failure provided unanticipated conditions are not encountered during
mining/reclamation.

7.2 Seepage

Seepage analyses indicates that the seepage front does not intercept the proposed north mining slope at
an elevation higher than the average seasonal high groundwater condition, even when sustained
indefinitely (100 years / steady state conditions). Therefore, anticipated subsurface seepage conditions
at the proposed north mining slope under a 200-year Cache Creek flood event or from design water
elevation in the relocated Moore Canal are not expected to be more adverse than normal, average
seasonal high groundwater conditions.

7.3 Pit Capture Potential

Cache Creek floodwaters, when present, do not appear to overtop the south bank of the creek adjacent
to the site. Hydrologic models developed by Cunningham Engineering indicate that floodwaters spread
to the north of the creek. Aerial photographs show increasing vegetation on the south bank and an
absence of southward channel migration over the 54-year photo period. These conditions, coupled with
the lack of adverse seepage and slope stability conditions based on our analyses suggest that the
potential for pit capture is low.

8.0 RECOMMENDATIONS

Reclamation slopes should be constructed using stockpiled overburden materials. Reclamation fill should be
compacted in horizontal lifts not exceeding 8 inches (loose thickness). Each lift should be moisture-
conditioned to at least 2% above optimum and compacted to at least 90% relative compaction as determined
by the latest American Society for Testing and Materials (ASTM) D1557 Test Procedure.

During mining, exposed gravel slopes are subject to erosion and deterioration and shallow surficial
failures should be expected. Such surficial failures should be repaired immediately prior to additional
mining. Consideration should be given to mining methods that minimize the amount of time that
mining slopes are exposed and personnel and equipment are present on or below mining slopes. During
mining, we recommend active, daily monitoring of slopes to identify potential instability.
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In addition, the following measures should be considered:

o Reclamation should occur concurrently with or shortly after mining. We highly recommend not
leaving mining slopes exposed throughout the winter months without a program of active
monitoring and ongoing slope maintenance.

e Mining and reclamation activities adjacent to the Moore Canal should be coordinated with the
Yolo County Flood Control and Water Conservation District.

e Slopes exposed to rain and surface runoff are susceptible to erosion and surficial degradation.
Appropriate erosion control measures and best management practice (BMP) devices should be
installed to reduce long-term slope degradation.

e Teichert should train onsite workers regarding seismic safety issues, including appropriate actions
to be taken during a seismic event.

e During mining operations, Teichert should have sufficient materials and equipment available to
repair slopes due to surficial sloughing and/or erosion.

9.0 FURTHER GEOTECHNICAL SERVICES
9.1 Plan Review

We should review the mining and reclamation plans prior to final submittal to assess whether our
recommendations have been properly incorporated and evaluate if additional analysis and/or
recommendations are required.

9.2 Future Services

If, during the course of mining and reclamation, sloughing or rills greater than 12 inches deep develop,
Geocon should be requested to observe site conditions and develop mitigation recommendations, as
appropriate.
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10.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS

The recommendations of this report pertain only to the site investigated and are based upon the
assumption that the soil conditions do not deviate from those disclosed in the investigation. If any
variations or undesirable conditions are encountered during mining and reclamation, or if the proposed
mining and reclamation will differ from that anticipated herein, we should be notified so that
supplemental recommendations can be given. The evaluation or identification of the potential presence
of hazardous materials or environmental contamination was not part of our scope of services.

Our professional services were performed, our findings obtained, and our recommendations prepared
in accordance with generally accepted geotechnical engineering and engineering geology principles
and practices used in the site area at this time. No warranty is provided, express or implied. This report
is subject to review and should not be relied upon after a period of three years.
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APPENDIX A
FIELD EXPLORATION PROGRAM

Our field exploration program was performed on October 28, 2010, and February 20, 2014, and
consisted of excavating six test pits (TPSHF1 through TPSHF6) and drilling one exploratory boring
(B1) at the approximate locations shown on the Site Plan, Figure 2.

Test pits were performed using a Caterpillar 385 excavator equipped with a 24-inch-wide bucket.
Bulk samples were obtained from the test pits. Upon completion, the test pits were backfilled with the
excavated material.

Exploratory borings were performed using a truck-mounted, CME 75 drill rig equipped with 8-inch
outside diameter (OD) hollow-stem augers. Soil sampling was accomplished using an automatic
140-pound hammer with a 30-inch drop. Samples were obtained with a 3-inch OD, split spoon
(California Modified) sampler and a 2-inch OD Standard Penetration Test (SPT) sampler. The number
of blows required to drive the samplers the last 12 inches (or portion thereof) of the 18-inch sampling
interval were recorded on the boring logs.

Subsurface conditions encountered in the exploratory borings were visually examined, classified and
logged in general accordance with the American Society for Testing and Materials (ASTM) Practice
for Description and ldentification of Soils (Visual-Manual Procedure D2488-90). This system uses
the Unified Soil Classification System (USCS) for soil designations. The logs depict the soil and
geologic conditions encountered and the depths at which samples were obtained. The logs also
include our interpretation of the conditions between sampling intervals. Therefore, the logs contain
both observed and interpreted data. We determined the lines designating the interface between soil
materials on the logs using visual observations, drill rig penetration rates, excavation characteristics
and other factors. The transition between the materials may be abrupt or gradual. Where applicable,
the field logs were revised based on subsequent laboratory testing. Logs of exploratory borings are
presented herein.



UNIFIED SOIL CLASSIFICATION SYSTEM
MAJOR DIVISIONS SYMBOL TYPICAL NAMES
GW ° 0 WELL GRADED GRAVELS WITH OR WITHOUT
CLEAN GRAVELS WITH SAND, LITTLE OR NO FINES
LITTLE OR NO FINES
GRAVELS GP POORLY GRADED GRAVELS WITH OR
MORE THAN HALF WITHOUT SAND, LITTLE OR NO FINES
n COARSE FRACTION IS
= o LARGER THAN NO. 4
S SIEVE SIZE GM SILTY GRAVELS, SILTY GRAVELS WITH SAND
2 Suw OVER 125 FINES
= %
a 8o CLAYEY GRAVELS, CLAYEY GRAVELS WITH
z 22 GC SAND
5 L&
< . '..
o % g SW : WELL GRADED SANDS WITH OR WITHOUT
5 E i CLEAN SANDS WITH - GRAVEL, LITTLE OR NO FINES
LITTLE OR NO FINES
g é SANDS Sp POORLY GRADED SANDS WITH OR WITHOUT
o MORE THAN HALF 1 | GRAVELS, LITTLE OR NO FINES
COARSE FRACTION IS EREI
SMALLER THAN NO. 4 SM |7 { ;| SILTY SANDS WITH OR WITHOUT GRAVEL
SIEVE SizE SANDS WITH /l !
OVER 12% FINES 77
SC ’:/// CLAYEY SANDS WITH OR WITHOUT GRAVEL
) INORGANIC SILTS AND VERY FINE SANDS,
ML ROCK FLOUR, SILTS WITH SANDS AND
GRAVELS
SILTS AND CLAYS INORGANIC CLAYS OF LOW TO MEDIUM
2 o« CL PLASTICITY, CLAYS WITH SANDS AND
3 &, LIQUID LIMIT 50% OR LESS GRAVELS, LEAN CLAYS
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% E S :—:— PLASTICITY
< g g INORGANIC SILTS, MICACEOUS OR
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oy |i<_: SOILS, ELASTIC SILTS
=2 SILTS AND CLAYS CH INORGANIC CLAYS OF HIGH PLASTICITY, FAT
LIQUID LIMIT GREATER THAN 50% CLAYS
NN
OH Ay ORGANIC CLAYS OR CLAYS OF MEDIUM TO
A HIGH PLASTICITY
NANANN
NUZENY
HIGHLY ORGANIC SOILS PT |, PEAT AND OTHER HIGHLY ORGANIC SOILS
< BORING/TEST PIT LOG LEGEND
=
® pp — Pocket Penetrometer (tsf) PENETRATION RESISTANCE
2 tsf —  Tons Per Square Foot
of LL —  Liquid Limit SAND AND GRAVEL SILT AND CLAY
g Pl —  Plasticity Index BLOWS BLOWS BLOWS BLOWS
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%3 @ _ Bulk Sample VERY LOOSE 0-4 0-7 VERY SOFT 0-2 0-2 0-0.25
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g [I —  SPTSample MEDIUMDENSE 1030 17-48 MEDIUM STIFF 3-8 4-10 050-1.0
8 DENSE 30-50 48-85 STIFF 8-15 10-20 1.0-20
- I —  Modified California Sample VERYDENSE ~ OVERS0 OVER85 | VERYSTIF 15-30 20-48 20-40
g
u ! _ (Grogndwater L;evel HARD OVER 30 OVER 48 OVER 4.0
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PROJECT NO.  S9534-05-04

PROJECT NAME Teichert Shifler Mining and Reclamation

~ .
B TEST PIT TPSHF1 o . _
DEPTH 8 § so. | ELEV. (MSL.) 110 DATE COMPLETED __10/28/10 So E & 5 s
N SAMPLE |3 1A 5 Zal| 22 =2
. NO. E § (uscs) | ENG/GEO. __ MARK REPKING DRILLER TEICHERT i 7 % =2 d %a 2
3 % EQUIPMENT CAT 385 Excavator HAMMER TYPE N/A é é é % p= §
MATERIAL DESCRIPTION
C 0 TR A | U ALLUVIUM
L 1 4 -/ Medium stiff, moist, dark brown, Sandy lean CLAY, slightly L
A// plastic, trace roots and straw
-2 T SMT|TT T Medium dense, moist, dark yellowish brown, Silty SAND, [ [ | ]
L 3 T 1 1 non-plastic, poorly graded and fine grained sand L
L 4 : | || -caving from 2 to 18 feet L
1
- 5 | l | l | |
L ¢ : ! | | L
L !
1 H
- 8 - ’ | | | L
— O — tesuriois --1'-'J'-__'___________._____. ____________________________________
S SP Loose, slightly moist, dark gray to gray, poorly graded sand, 5
L 10 - to 10% gravel, gravel is subrounded up to 1 inch, sand is fine L
to coarse grained
— 1 1 — -
- 12 ] -
- 13 ] -
- 1 4 ] -
— 1 5 — -
- 16 ] -
— 17 — -
- 18 TRENCH TERMINATED AT 18 FEET DUE TO CAVING
NO GROUNDWATER ENCOUNTERED
Figure A2, Log of Test Pit, page 1 of 1 IN PROGRESS $9534-06-02 TEICHERT WOODLAND LAB TESTING.GPJ 03/19/14
(é ', l (] ... SAMPLING UNSUCCESSFUL I . STANDARD PENETRATION TEST [ - DRIVE SAMPLE (UNDISTURBED)
7/ SAMPLE SYMBOLS B
G’E O ON ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO.  S9534-05-04

PROJECT NAME Teichert Shifler Mining and Reclamation

~ .
B TEST PIT TPSHF2 o . _
DEPTH S § soi | ELEV. (MSL) 108 DATE COMPLETED __10/28/10 SCc| & 5 s
~ savPLE | 3 B s 5 Zal| 22| B =
e NO. z § wscs) | ENG/GEO. __ MARK REPKING DRILLER TEICHERT = BE| AY % &
=g EQUIPMENT CAT 385 Excavator HAMMER TYPE N/A z ﬁ ) % - §
Ay
MATERIAL DESCRIPTION
B 0 T |TPSHF20-133 CL ALLUVIUM
L 1 4 Medium stiff, moist, dark brown, lean CLAY, slightly plastic, |-
roots
- -becomes dark brown and dark yellowish brown L
-caving from 2 to 21 feet
- 3 ] -
- 4 ] -
— 5 — -
-6 7 ~ Medium stiff, moist, yellowish brown, Sandy lean CLAY, | | | |
L 7 >4 slightly plastic L
- 8 _ -
-0 T ~ Loose, moist, yellowish brown, Silty SAND, non-plastic, | | | |
L 10 1] poorly graded and fine grained sand L
- 11 : -
- 12 1] L
- 13 el -
- 14 N --l- -
[TPSHF2-14.5-21R4~" J ________ et e e e
L 15 o S SP Loose, moist, gray, poorly graded SAND, non-plastic, fine L
S grained
- 16 R L
L 17 4 R -
- 18 a -
L 19 - N ) S S
s SP Loose, moist, gray, poorly graded SAND with gravel and
L 20 - '_-_0 | cobble, non-plastic, fine grained sand, cobbles up to 4 inches L
L 21 Le
TRENCH TERMINATED AT 21 FEET DUE TO CAVING
NO GROUNDWATER ENCOUNTERED
Figure A3, Log of Test Pit, page 1 of 1 IN PROGRESS $9534-06-02 TEICHERT WOODLAND LAB TESTING.GPJ 03/19/14
(é ', l (] ... SAMPLING UNSUCCESSFUL I . STANDARD PENETRATION TEST [ - DRIVE SAMPLE (UNDISTURBED)
7/ SAMPLE SYMBOLS B
G’E O ON ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECTNO.  S9534-05-04 PROJECT NAME Teichert Shifler Mining and Reclamation
~ .
B TEST PIT TPSHF3 o . _
DEPTH S § soi | ELEV. (MSL) 106 DATE COMPLETED __10/28/10 SCc| & 5 s
IN SAMPLE s = CLASS < <ZC g % ;: 2 =
e NO. z § (wscs, | ENG/GEO. __ MARK REPKING DRILLER TEICHERT é 5z | a9 % é
3 % EQUIPMENT CAT 385 Excavator HAMMER TYPE N/A E é @ % p= §
Ay
MATERIAL DESCRIPTION
0 —rrsarsoT CL ALLUVIOM
L 1 4 Medium stiff to stiff, moist, dark brown, lean CLAY, slightly L
plastic, roots and straw
-2 -becomes stiff, dark yellowish brown B
- 3 — -
- 4 — -
— 5 — -
= 6 — -
— 7 — -
- 8 — -
- 9 — -
- 1 0 — / -
- 11 e 4~ tT—o51———————— e R e T T T T T
s . SP Loose, moist, dark gray, poorly graded SAND with gravel,
L 12 - 9 non-plastic, fine to coarse sand, gravel to 1 inch, caving from L
0, 11 to 20 feet
-3 | 1 SP| " Loose, moist, dark gray, poorly graded SAND, non-plastic, fine | | | |
L 14 - grained, trace gravel to 1 inch L
— 1 5 — -
- 1 6 — -
— 1 7 — -
- 1 8 — -
- 1 9 — -
- 20 TRENCH TERMINATED AT 20 FEET DUE TO CAVING
NO GROUNDWATER ENCOUNTERED

Figure A4, Log of Test Pit, page 1 of 1

GEO

CON

IN PROGRESS $9534-06-02 TEICHERT WOODLAND LAB TESTING.GPJ 03/19/14

SAMPLE SYMBOLS

(] ... SAMPLING UNSUCCESSFUL I . STANDARD PENETRATION TEST [ - DRIVE SAMPLE (UNDISTURBED)

@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE

! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO.  S9534-05-04

PROJECT NAME Teichert Shifler Mining and Reclamation

~ .
B TEST PIT TPSHF4 o . _
DEPTH S § so. | ELEV. (MSL.) 106 DATE COMPLETED __10/28/10 SCc| & g
SAMPLE = HZzL | v~ =
N S (2| ass MARK REPKING Sc2| g5 | 27
et NO. z § (wscs, | ENG/GEO. DRILLER TEICHERT 2z % A9 %, 2
3 % EQUIPMENT CAT 385 Excavator HAMMER TYPE N/A é é @ % = §
MATERIAL DESCRIPTION
B 0 [ TPSHF-0-T6 CL ALL UM
L 1 4 Medium stiff, moist, dark brown, lean CLAY, slightly plastic, |
roots and straw
-2 ] -becomes medium stiff to stiff, dark yellowish brown, -
- 3 ] -
-4 -some interbedded seams of clayey SAND -
— 5 — -
= 6 — -
— 7 — -
- 8 ] / -
[~ 9 1 '.7_./__'_________._ ______ N T I T e e
N SC Medium dense, moist, gray and dark yellowish brown, clayey
L 10 - /‘7/ SAND with gravel (interbedded lean clay and poorly graded L
/-a'//‘ sand with gravel), gravel to 1 inch, poorly graded sand seams
L 11 - : D//ﬂ are approximately 6 inches thick L
$7%
- 12 s -
L 13 4 ;{// oy L
N - e4s -caving from 13.5 to 18 feet L
14 7 /
L)
B 15 ] ﬁ // -
B 16 | TPSHF4-16-18 —/_7L T <<p |-~ —+ T — Ty T T T T T T T T T AT N~ T O D
s . SP Loose, moist, dark gray, poorly graded SAND with gravel,
L 17 4 ‘9 | non-plastic, fine to coarse grained, gravel up to 3 inches L
- 18 o
TRENCH TERMINATED AT 18 FEET DUE TO CAVING
NO GROUNDWATER ENCOUNTERED
Figure A5, Log of Test Pit, page 1 of 1 IN PROGRESS $9534-06-02 TEICHERT WOODLAND LAB TESTING.GPJ 03/19/14
(é ) l [] ... SAMPLING UNSUCCESSFUL Il .. STANDARD PENETRATION TEST [ - DRIVE SAMPLE (UNDISTURBED)
/4 SAMPLE SYMBOLS B
G’E O ON ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO.  S9534-05-04

PROJECT NAME Teichert Shifler Mining and Reclamation

~ .
B TEST PIT TPSHF5 o . _
DEPTH 8 § soi. | ELEV. (MSL.) 106 DATE COMPLETED __10/28/10 SCE| E 5 s
N SAMPLE |3 1A 5 Zal| 22 =2
e NO. z § (wscs, | ENG/GEO. __ MARK REPKING DRILLER TEICHERT i % z E é Z E
3 % EQUIPMENT CAT 385 Excavator HAMMER TYPE N/A é 3 @ g p= 8
MATERIAL DESCRIPTION
B 0 T TPSHF3-0-14 % CL-ML ALLUVIUM
- Stiff, moist, very dark brown, Silty CLAY, slightly plastic, L
/ roots and straw
- 2 ] / -
5 Al o]
S S CL Medium stiff, moist, dark yellowish brown, Sandy lean CLAY,
L 4 - / slightly plastic, caving from 3 to 18 feet L
- 5 / L
L 5 - % N
¢ / i
-9 - % N
- 10 / B
- 11 - / -
L / i
RN i
B 14 ~| TPSHF14-18 F/E/__ _____________ I T I P R I I
‘oslo GP Loose, moist, dark gray, poorly graded GRAVEL with sand,
L 15 féf non-plastic, sand is fine to coarse grained, gravelup to 1 inch |-
ge 9 but is mostly 3/8 inch
SR :
P
- 17 55'0%;9:0' B
18 ros
TRENCH TERMINATED AT 18 FEET DUE TO CAVING
NO GROUNDWATER ENCOUNTERED
Figure A6, Log of Test Pit, page 1 of 1 IN PROGRESS $9534-06-02 TEICHERT WOODLAND LAB TESTING.GPJ 03/19/14
(é ) l (] ... SAMPLING UNSUCCESSFUL I . STANDARD PENETRATION TEST [ - DRIVE SAMPLE (UNDISTURBED)
7/ SAMPLE SYMBOLS
G’E O ON @ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO.  S9534-05-04

PROJECT NAME Teichert Shifler Mining and Reclamation

~ .
B TEST PIT TPSHF6 o . _
DEPTH | § § som. |ELEV.(MSL) __ 106 DATE COMPLETED _10/28/10 _ [% § E = 5 s
IN O |2 cuass x| zm &) E
e NO. z § (wscs, | ENG/GEO. __ MARK REPKING DRILLER TEICHERT é % z| & é % E
3 % EQUIPMENT CAT 385 Excavator HAMMER TYPE N/A é 3 @ % p= 8
MATERIAL DESCRIPTION
B 0 [ TPSHF6-0-T8 CL ALLUVIUM
L 1 4 Soft, very moist, very dark brown to black, lean CLAY, L
slightly plastic, roots and straw
- 2 . . -
-becomes very dark brown and dark yellowish brown, plastic
- 3 ] -
- 4 - . B
-becomes dark yellowish brown
— 5 — -
= 6 — I
— 7 — -
- 8 ] -
- 9 ] -
- 10 ] -
— 1 1 — / -
— 12 ] '.7.Z__'_________._________T_______. ___________________________
s SC Medium dense, very moist, dark yellowish brown, Clayey
L 13 - e // SAND, slightly plastic, fine grained and poorly graded sand L
- 14 % B
Sk
- 15 - . -
- 16 - /L -
s
L 7 S _
17 e /
- 18 - 4 _///:/‘_ 4y 4]
T 20 52 GP Medium dense, very moist, dark gray, poorly graded GRAVEL
T Jo with sand, gravel to 2 inches N
(070
n i 240 N
20 %%
- 21 207
TRENCH TERMINATED AT 21 FEET
NO GROUNDWATER ENCOUNTERED
Figure A7, Log of Test Pit, page 1 of 1 IN PROGRESS $9534-06-02 TEICHERT WOODLAND LAB TESTING.GPJ 03/19/14
(é ., l (] ... SAMPLING UNSUCCESSFUL I . STANDARD PENETRATION TEST [ - DRIVE SAMPLE (UNDISTURBED)
7/ SAMPLE SYMBOLS B
G’E O ON ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECTNO.  S9534-05-04 PROJECT NAME Teichert Shifler Mining and Reclamation

~ .
- | BORING B1 . ~
DEPTH ] § soi. | ELEV. (MSL.) 109 DATE COMPLETED __2/20/14 ] 5 = = 52 e
IN SAMPLE 3 |2 CLASS 5 E: % e = E
: [
FEET NO. E § (USCS) ENG./GEO. Sean Dixon DRILLER PC EXPLORATION ﬁ E % E‘l : g E
wn =
3 Z EQUIPMENT CME 75 w/ HSA HAMMER TYPE  Automatic é S @ % = S
MATERIAL DESCRIPTION
- 0
ML ALLUVIUM
- 1 Medium stiff, moist, brown, SILT =
| 2 — —
- 3 —] -
- 4 —] -
- 5 — —
B 6 = Bl1-6 — 9
L 7 BI-5-10 é:: |
- 9 - % L
- 10 - K3 L
BI-10.5
- 11 BI-11 i me e —_———————————— - - - 26— —— ] — —
T J0's0) GP Medium dense, moist, gray, poorly graded GRAVEL with |
902 sand, gravel is rounded
- 13 N2 -
%
- 14 05 -
040,
- 15 .;D.P_. |
BI-15.5 000 00
- 16 1 i 0.;0'0] I~ 29
- 17 o Bis f |
L g 4 o S | SP | Medium dense, moist, gray, poorly graded SAND with gravel | | | |
- 19 - o -
Y a
- 20 B1-20 ‘ a ~ 26
-0
'0.
- 22 L@ -
.0 -
- 23 Lo - -
- 24 305 f;ﬂ GP Dense, damp, gray, poorly graded GRAVEL with sand -
- 25 B1-25 OOoDO 30
L 6 - N u
2<%
- 27 - 500 -
- 28 - 0-n-0 L
o [9]
Oe O
- 29 00 ) f L
7oy
Figure A8, Log of Boring, page 1 of 4 IN PROGRESS TEICHERT SHIFLER.GPJ 03/19/14
(( ', l (] ... SAMPLING UNSUCCESSFUL I . STANDARD PENETRATION TEST [ - DRIVE SAMPLE (UNDISTURBED)
/4 SAMPLE SYMBOLS
GEOCON & .. DISTURBED OR BAG SAMPLE N .. cHUNK SAMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECTNO.  S9534-05-04 PROJECT NAME Teichert Shifler Mining and Reclamation
~ .
. |B BORING B1 } i ~
DEPTH 8 § soi. | ELEV. (MSL.) 109 DATE COMPLETED __2/20/14 ] 5 = = 52 e
IN SAMPLE 8 2| crass ) 5 E: % Z : E E
FEET NO. E § (USCS) ENG./GEO. Sean Dixon DRILLER PC EXPLORATION ﬁ % % E‘l : g E
3 Z EQUIPMENT CME 75 w/ HSA HAMMER TYPE  Automatic 4 S @ % = S
(=¥
MATERIAL DESCRIPTION
B 30 BT-30 36
| 31 — —
B1-30-40
| 32 — —
- 33 —] -
L 34 ] GM Dense, wet, gray, Silty GRAVEL with sand -
B 35 B1-35 — 60
| 36 — —
| 37 — —
- 38 —] -
- 39 —] -
B 40 ] B1-40 — 17
- 41 -1t~ - - T - o ———————— =7 ———7T———
CL Medium stiff, wet, brown, lean CLAY
| 42 — —
| 43 — —
- 44 -
L 45 - L1 [ SP-SM Medium dense, wet, brown, poorly graded SAND with silt, L
BI4SS 11 sand is fine grained
- 46 | s t"é"'ob_—-_C_}P_____]S_____________________'_ ________ F64/T1" T~ — — 1T~~~ 7
0S¢ ense, damp, gray, poorly graded GRAVEL with sand, trace
- 47 7o silt B
7237
- 48 —] 0 O 0.5 -
°0-&%)
- 49 - ¥ G _01.? L
g, -0,
- 50 9 Biso fg’_ﬂ:o 790/10"
- 51 ?g'}:.,‘?g L
o 740 i
52 <; 0000
- 53 02 04 L
0 C_>c.,0_
- 54 789 -
°0 2%
— 55 BL-55 _'J_b"gj' I~ 50/5"
o o,
- 56 00 -2 00 B
B1-55-65 DOO
- 57 0 -0 -
0 é 0
| _ ZeNe L
59 .o_ 0000
QA0
Figure A9, Log of Boring, page 2 of 4 IN PROGRESS TEICHERT SHIFLER.GPJ 03/19/14
(( ', l (] ... SAMPLING UNSUCCESSFUL I . STANDARD PENETRATION TEST [ - DRIVE SAMPLE (UNDISTURBED)
/4 SAMPLE SYMBOLS B
GEOCON .. DISTURBED OR BAG SAMPLE N .. cHUNK SAMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECTNO.  S9534-05-04 PROJECT NAME Teichert Shifler Mining and Reclamation
~ .
, |8 BORING B1 } i ~
DEPTH 8 § soi. | ELEV. (MSL.) 109 DATE COMPLETED __2/20/14 ] 5 = = 52 e
N SAMPLE S 2] ciass ) 5 Zal| 22 2 g
FEET NO. E § (USCS) ENG./GEO. Sean Dixon DRILLER PC EXPLORATION ﬁ E) % E‘l : g E
wn =
3 Z EQUIPMENT CME 75 w/ HSA HAMMER TYPE  Automatic é S @ % = S
MATERIAL DESCRIPTION
- 60 >0
Q's-d
- 61 0@ : -
S0="d
- 62 040, -
L
L 63 - Py -a? |
- 64 0% L
g0
- 65 BI-65 00 - 58
| i 0004 B
06 2<%
- 67 S0 -
9.9
- 68 008 L
°0 2%
- 70 - 00000 y -
2.9 -becomes wet
- 71 %0 %) -
00
- 72 DOOODO -
)
- 73 - 0000 .?_(? L
- 74 - 12 @ a -
°0 =20
- 75 240 —
o o
- 76 - 000‘7’ 40 L
| 77 1 O ) b I I N [ RPN SN
//1 CL Hard, wet, gray, lean CLAY
— 78 — -
— 79 — -
— 80 — -
— 81 — -
— 82 — -
— 83 — -
— 84 — -
— 85 - Bissss -
B 86 B1-86 I~ 81
— 87 — -
— 88 — -
— 89 — -
Figure A10, Log of Boring, page 3 of 4 IN PROGRESS TEICHERT SHIFLER.GPJ 03/19/14
(( ., l (] ... SAMPLING UNSUCCESSFUL I . STANDARD PENETRATION TEST [ - DRIVE SAMPLE (UNDISTURBED)
/4 SAMPLE SYMBOLS
GEOCON B ... DISTURBED OR BAG SAMPLE A .. CHUNK SAMPLE Y . WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECTNO.  S9534-05-04 PROJECT NAME Teichert Shifler Mining and Reclamation

~ .
. |E BORING B1 .. ~
DEPTH | § % soi. | ELEV.(MSL) __ 109 DATE COMPLETED _ 2/20/14 g § E 5 %J ;ﬁ
@) <a | =z
FE::T NO. £ § (CULSACSSS) ENG./GEO. Sean Dixon DRILLER __PC EXPLORATION g E % a ; % é
— [Salr j= o
3 Z EQUIPMENT CME 75 w/ HSA HAMMER TYPE  Automatic 4 é @ % = §
(=¥
MATERIAL DESCRIPTION
- 90
B1-90.5
- 91 7 s ™ 43
| 92 — —
L 93 - L
L 94 - L
| 95 — —
BI1-95.5
- 96 7 s I~ 100
| 97 — —
L 98 - L
L 99 - L
- 100 ~
BI1-100.5
- 101 9 50 [~ 100
BORING TERMINATED AT 101.5 FEET
GROUNDWATER AT 70 FEET
Figure A11, Log of Boring, page 4 of 4 IN PROGRESS TEICHERT SHIFLER.GPJ 03/19/14
(( ) [] .. SAMPLING UNSUCCESSFUL I .. stanparo peneTRATION TEST [l - DRIVE SAMPLE (UNDISTURBED)
GEO N ON S LES OLS & .. DISTURBED OR BAG SAMPLE N .. cHUNK SAMPLE Y . WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



TEST HOLE L 0OG
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H oo . VMO N =
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TEST HOLE LLOG

OWNER; e HOLE #:SWfoopp-| SHEET Z- OF 2—
LOCATION: | DATE STARTED: Pof2e[og
DRILLING CO.: EL. TOP OF HOLE:
REMARKS: INSPECTOR:
DEPTH: |SAMPLE #:  |MATERIAL:  |REMARKS:
9 - ] ] .L——J- )
0 |I : } - =1 C[AW' hakg// g< 4/701/4/
- W& TP E H/g ; :i !’Y)p—r-r/?g/_ 7/47._ PruT‘T‘;7 Cedlo
! { - N 4 L /
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[1:45 > - - - - - -
. - - - i I 1
1 [ ! / .
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N : ! 1 G Zbakl ! J7
- | | | S g O
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TEST HOLE LOG

" OWNER:SHiFeg
| LOCATION: Near Ceeer’ |NE copmer

HOLE # S5y SHEET /
DATE STARTED: /92¢/05

OF |

DRILLING CO.: Z.ﬂ7/h/b Clvistensen EL. TOP OF HOLE: 941/
s Clov b . | ,
| REMARKS: TN\ Jesy Pou ok | INSPECTOR: Zheewwd
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APPENDIX B

LABORATORY TESTING PROGRAM

Laboratory tests were performed in accordance with generally accepted test methods of the
American Society for Testing and Materials (ASTM) or other suggested procedures. Selected soil
samples were tested for their grain size distribution, plasticity characteristics, maximum dry
density/optimum moisture content, and shear strength parameters. Laboratory test results are presented

on the following pages.
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B1-6 6 36 21 15 - 91.7
B1-15-20 15 - 17.7
B1-30-40 30 - 4.7
B1-55-65 55 - 37.9
TPSHF1-9-18 0.7
TPSHF-384 27 19 8 61.6
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Summary of Laboratory Results

Project: Teichert Shifler Mining and Reclamation
Location: Woodland, CA
Number: S9534-05-04
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coarse | fine coarse | medium | fine
Sample No. Classification LL PL Pl Cc | Cu
® B1-6 Lean CLAY (CL) 36 21 15
Ix B1-15-20 Silty GRAVEL with sand (GM)
<|a B1-30-40 Poorly graded GRAVEL with sand (GP) 149 | 3.3
= B1-55-65 Silty SAND with gravel (SM)
é ® TPSHF1-9-18 POORLY GRADED SAND with GRAVEL(SP) 0.43 | 10.8
g Sample No. D100 D60 D30 D10 %Gravel | %Sand | %Silt %Clay
Sle B1-6 4.75 0.0 8.3 91.7
ol B1-15-20 25 6.132 1.754 516 | 307 17.7
ola B1-30-40 25 7.902 5.311 2.402 78.4 16.8 4.7
;|* B1-55-65 25 1.732 20.6 M.5 37.9
%I@ TPSHF1-9-18 375 3.091 0.615 0.287 31.5 67.8 0.7
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Shear Strain, %
Normal Stress (ksf)

Sample Description

Boring Number TPSHF1
Sample Depth (feet) 9-18'
Material Description Dark brown Silty SAND

Initial Conditions at Start of Test

Sample ID (psf) 1000 2000 3000
Height (inch) 1.00 1.00 1.00
Diameter (inch) 2.375 2.375 2.375
Moisture Content (%) 4.8 4.3 4.4
Dry Density (pcf) 106.4 106.9 106.6
Estimated Specific Gravity 2.60 2.60 2.60
Saturation (%) 23.6 21.4 221

Shear Test Conditions
Strain Rate (%/min) 0.752 0.694 0.638
Major Principle Stress at Failure (psf) 700 1344 2010
Strain at Failure (%) 7.60 10.53 8.00

Test Results

¢, degrees  33.1

c, psf 50

Geocon Consultants, Inc. Direct Shear Strength Test

@y 3160 Gold Valley Drive, Suite 800 Project: Teichert Schifler Mining and Reclamation
/ Rancho Cordova, California 95742 |Location: Woodland, CA

GEOCON Telephone: (916) 852-9118 Number: S9534-05-04

CORSUMTANTSINE Fax: (916) 852-9132 Figure: B6




MOHR'S CIRCLES

Failure Photo
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Test Results

¢, degrees 30.2

c, psf 1825
Sample Description

Sample Number TPSHF3 and 4

Sample Depth (feet) 0-11

Material Description

Brown Sandy lean CLAY

Initial Conditions at Start of Stage

Sample ID (psf), minor principal stress 1000 2000 2990
Height (inch) 500 4.90 4.67
Diameter (inch) 24 243 246
Moisture Content (%) 13.3 133 133
Dry Density (pcf) 111.9 1119 1119
Saturation (%) 739 739 739

Shear Test Conditions
Strain Rate (%/min) 0.9855 0.9734 0.9970
Major Principle Stress at Failure (psf) 9340 12420 15410
Strain at failure (%) 299 506 10.82

Deviator Stress and Fail (psf)

8340 10420 12420

Geocon Consultants, Inc.
@ 3160 Gold Valley Drive, Suite 800
Rancho Cordova, California 95742
GEQOCON Telephone: (916) 852-9118
CONSULTANTS.INC- Fgx: (916) 852-9132

Triaxial Shear Strength - UU Test (staged)

Project: Teichert Shifler Mining and Reclamation
Location: Woodland, CA
Number: S9534-05-04

Figure: B7




Consolidated Undrained Triaxial Compression - ICU Test ASTM D4767

Boring Number TPSHF3 & TPSHF4

Sample Number TPSHF3-0-11 and TPSHF4-0-9

Sample Description

Dark brown Sandy lean CLAY

MOHR'S CIRCLES

<
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;
10.0 12.0
Normal Stress (ksf)
Tot Load 1 Tot Load 2 Tot Load 3 Tot Fail Envelope
------ Effec Load 1 - - - - - -Effec Load 2 - - ----Effec Load 3 Effec Fail Envelope
Test Results, At Maximum Principal Stress Ratio Total Effective
Friction Angle ¢ (degrees) 31.3 32.8
cohesion (psf) 200 280
Initial Conditions at Start of Test stage 1 stage2 stage 3
Sample ID (psf), Initial Confining Pressure 970 1990 2990
Height (inch) 5.00 4.89 4.76
Diameter (inch) 2.4 2.42 2.44
Moisture Content (%) 13.8 -- --
Dry Density (pcf) 111.3 -- --
Saturation (%) 68.1 - -
After Saturation
Dry Density (pcf) 111.3 - --
After Consolidation
Dry Density (pcf) 112.0 - --
Shear Test Conditions
Dry Density (pcf) 112.0 112.9 113.7
Moisture Content (%) -- -- 19.1
Saturation (%) -- -- 99.8
Strain rate (%/hr) 2.44 2.98 2.15
Cell pressure (psf) 13160 14170 15160
Initial Back Pressure (psf) 12190 12180 12170
Initial Effective Confining Pressure (psf) 970 1990 2990
Total Major Principal Stress At Failure (psf) 3780 7230 10090
Effective Major Principal Stress At Failure (psf) 3560 6960 9670
Pore Pressure At Failure (psf) 220 270 430
Effective Minor Princial Stress At Failure (psf) 750 1730 2570
_ Triaxial Shear Strength - CU Test, ASTM D4767 with
©¢ Geocon Consultants, Inc. pore pressure measurements (staged)
/ 3160 Gold Valley Drive, Suite 800 Project: Teichert Shifler Mining and Reclamation
G EOCON Rancho Cordova, California 95742 Location: Woodland, CA
CONSULTANTS-INC Tolephone: (916) 852-9118 Number: S9534-05-04
Fax: (916) 852-9132 Figure: B8 page 1 of 2




CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION - ICU TEST ASTM D4767

Boring Number

TPSHF3 & TPSHF4

Sample Number

TPSHF3-0-11 and TPSHF4-0-9

Sample Description

Dark brown Sandy lean CLAY
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Geocon Consultants, Inc.

3160 Gold Valley Drive, Suite 800
GEQOCON Rancho Cordova, California 95742

Telephone: (916) 852-9118
Fax: (916) 852-9132

Triaxial Shear Strength - CU Test, ASTM D4767 with pore
pressure measurements

Project: Teichert Shifler Mining and Reclamation
Location: Woodland, CA
Number: S9534-05-04

Figure: B8 Page 2 of 2




Consolidated Undrained Triaxial Compression - ICU Test ASTM D4767

Boring Number

B1

Sample Number

B1-91

Sample Description

Dark greenish gray Fat CLAY

MOHR'S CIRCLES
120 f - oo -

10,0 -| ==

Shear Stress (ksf)

20.0 25.0
Normal Stress (ksf)
Tot Load 1 Tot Load 2 Tot Load 3 Tot Fail Envelope
------ Effec Load 1 - - - - - -Effec Load 2 - -----EffecLoad 3 Effec Fail Envelope
Test Results, At Maximum Principal Stress Ratio Total Effective
Friction Angle ¢ (degrees) 18.8 29.5
cohesion (psf) 450 375
Initial Conditions at Start of Test stage 1 stage2 stage 3
Sample ID (psf), Initial Confining Pressure 2530 5030 10080
Height (inch) 4.81 4.69 4.61
Diameter (inch) 2.42 2.41 2.41
Moisture Content (%) 30.9 -- --
Dry Density (pcf) 92.8 -- --
Saturation (%) 93.2 -- --
After Saturation
Dry Density (pcf) 92.8 -- --
After Consolidation
Dry Density (pcf) 95.9 -- --
Shear Test Conditions
Dry Density (pcf) 95.9 97.2 99.0
Moisture Content (%) -- -- 28.9
Saturation (%) -- -- 100.0
Strain rate (%/hr) 1.41 1.33 0.99
Cell pressure (psf) 9780 12270 17320
Initial Back Pressure (psf) 7250 7240 7250
Initial Effective Confining Pressure (psf) 2530 5030 10080
Total Major Principal Stress At Failure (psf) 6160 11110 20850
Effective Major Principal Stress At Failure (psf) 4790 8600 15660
Pore Pressure At Failure (psf) 1370 2500 5200
Effective Minor Princial Stress At Failure (psf) 1160 2530 4880

@» Geocon Consultants, Inc.
/ 3160 Gold Valley Drive, Suite 800
GEOCON Rancho Cordova, California 95742
CONSULIANTS NE Telephone: (916) 852-9118

Fax: (916) 852-9132

Triaxial Shear Strength - CU Test, ASTM D4767 with

pore pressure measurements (staged)

Project: Teichert Shifler Mining and Reclamation
Location: Woodland, CA
Number: S9534-05-04

Figure: B9 page 1 of 2




CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION - ICU TEST ASTM D4767

Boring Number

B1

Sample Number

B1-91

Sample Description

Dark greenish gray Fat CLAY

After shear photo
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Geocon Consultants, Inc.
3160 Gold Valley Drive, Suite 800

GEQOCON Rancho Cordova, California 95742
Telephone: (916) 852-9118
Fax: (916) 852-9132

CONSULTANTS. INC

Triaxial Shear Strength - CU Test, ASTM D4767 with pore

pressure measurements

Project: Teichert Shifler Mining and Reclamation

Location: Woodland, CA
Number: S9534-05-04
Figure: B9
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Fineness Modulus
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Note: * Percentages are +/- 0.1% based on computer rounding as allowed by ASTM D-6026-01 Section 5.2.3.

These results apply only to the above listed samples. The data and information are proprietary and can not be released without authorization of Vector Engineering Inc.
By accepting the data and results represented on this page, client agrees to limit the liability of Vector Engineering, Inc. from Client and all other parties claims arising out of the use of

this data to the cost for the respective test(s) represented here, and Client agrees to indemnify and hold harmless Vector from and against all liability in excess of the aforementioned limit.
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LARGE SCALE DIRECT SHEAR REPORT

Internal Shear

Ausenco
Vector

Report Date: - November 17, 2010

Client Name: GEOCON Project Name: o~ . #39534-06-02 Project No: USVC0009500
Superstrate: <:| PVC Board
Material 1: ¢~ Composite of TPSHF4 and TPSHF6 LSN: 3117C Remolded
Material 2. ——% Composite of TPSHF4 and TPSHF6 LSN: 3117C Remolded
Substrate: |:> PVC Board
PEAK STRENGTH 10000
Test Normal Shear |Secant
Point Stress Stress | Friction
psi psf psf | Angle 8000
1. 6.9 1000 | 890 42
2. | 20.8 [ 30003090 | 46 | & /
£ 6000
1) /
3. | 41.7 | 6000 | 5400 [ 42 | {3
e
(%)
EE 4000 v
Adhesion: 150 psf '-'I-'
» | ]
Friction Angle: 42  degrees
2000
Co'ef'ficient of 0.89
Friction:
0
0 2000 4000 6000 8000 10000 12000
NORMAL STRESS (psf)
NOTE: GRAPH NOT TO SCALE
STRENGTH ENVELOPE 10000
(at 3.0 in. displacement)
Test Normal Shear |Secant
Point Stress Stress | Friction

psi psf psf | Angle 8000
1. 6.9 | 1000 | 820 39

2. 20.8 | 3000 | 3090 46

(psf)
2
8

N

3. 41.7 | 6000 | 4510 37

e

SHEAR STRES
8
8
\.

Adhesion: 420 psf /
[ ]
Friction Angle: 36  degrees
2000 g
quff:c:ent of 0.72
Friction:
[ ]
0
0 2000 4000 6000 8000 10000 12000

NORMAL STRESS (psf)
NOTE: GRAPH NOT TO SCALE

These results apply only to the above listed samples / materials. The data and information are proprietary and cannot be released without authorization of Vector Engineering Inc.
By accepting the data and result represented on this page, Client agrees to limit the liability of Vector Engineering, Inc. from client and all other parties for claims arising out of use of this
data to the cost for the respective tesi(s) represented hereon, and Client agrees to indemnity and hold harmless Vector from and against all liability in excess of the aforementioned limit.
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Ausenco LARGE SCALE DIRECT SHEAR REPORT
VeCtOr Internal Shear

Report Date:  November 17, 2010

Client Name: GEOCON Project Name: #39534_06_02 Project No: USVCOOOQSOO
Superstrate: <:~, PVC Board
Material 1: ¢——= Composite of TPSHF4 and TPSHF6 LSN:"3117C Remolded
Material 2 —% Composite of TPSHF4 and TPSHF6 LSN: 3117C Remolded
Substrate: |:> PVC Board
DISPLACEMENT . S -
vs. SHEAR STRESS
Test Normal
Point Stress 6000
psi psf
1. 6.9 1000 /”\/___\_/W\N\
5000
2. 20.8 | 3000 =
o
4000 /
3. 41.7 | 6000 @
,‘E
MOISTURE DATA: 23000 — — e
< /‘_ﬁm,ﬁ—rf- e s e \”“'\f’\vw-"""“"*\,._AW\W&, ':m\»/-%:\wv/""v"—/—(;
i
(Soil) & d
2000
Initial W ater Content:
2.3%
Initial Dry Density: 1000
120.3 pcf
0
0.0 0.5 1.0 1.5 2.0 25 3.0
HORIZONTAL DISPLACEMENT (inches)
STANDARD CONDITIONS: SHEAR DISPLACEMENT RATE: 0.04 in/min

The "gap" between shear boxes was set at 80 mil (2.0 mm)

The test specimens were flooded during testing unless otherwise noted.

High Normal Stresses, >5psi (35 kPa) was applied using air pressure.

Low Normal Stresses, <5psi (35 kPa) was applied using dead weights.

The tests were terminated after 3.0"(75 mm) of displacement unless otherwise noted.

Tests were performed in general accordance with ASTM procedure 3080 using a Brainard-Killman LG-112 direct shear machine
with an effective area of 12" x 12" (300 x300 mm).

TEST ORIENTATION: ll NORMAL STRESS |

‘ I BOTTOM BOX W/ RIGID SUBSTRATE |

SPECIAL TEST NOTES:

The test method was modified to measure the internal shear characteristics of the gravel.

The gravel was remolded into both the upper and lower box to the specified dry density.

Each test point was consolidated under specified normal stress for approximatly 1 hour, then sheared.

The test was performed in a "wet" or "flooded" condition.

Shearing occurred internally within the gravel.

Friction Angle and Adhesion (or Cohesion) results given here are based on a mathematically determined best fit line.

Further interpretation should be conducted by a qualified professional experienced in geosynthetic and geotechnical engineering.

I R

Np o &N 2

These results apply only to the above listed samples / materials. The data and information are proprietary and can not be released without authorization of Vector Engineering Inc.
By accepting the data and result represented on this page, Client agrees to limit the liability of Vector Engineering, Inc. from client and all other parties for claims arising out of use of this
date to the cost for the respective test(s) represented hereon, and Client agrees to indemnity and hold harmless Vector from and against all liability in excess of the aforementioned limit.
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APPENDIX




APPENDIX C

SLOPE STABILITY AND SEEPAGE ANALYSIS

The computer programs SLOPE/W and SEEP/W Version 7 distributed by Geo-Slope International
were utilized to perform slope stability and seepage analyses. SEEP/W is a finite element analysis
software product for analyzing groundwater seepage and excess-pore pressure dissipation problems
within porous materials such as soil and rock. SLOPE/W uses conventional slope stability equations
and a two-dimensional limit-equilibrium method to calculate the factor of safety against failure. For our
analysis, the Morgenstern-Price Method with a circular failure mechanism was used. The Morgenstern-
Price Method satisfies both moment and force equilibrium.

The computer program searches for the critical failure surface based on user-provided input
parameters. For a circular failure search, a linear search of entry and exit locations is specified and the
computer searches for the critical failure slip surface. Tabulated results of the factor of safety (FOS)
against failure for each slope configuration under the conditions of analysis (e.g. high groundwater,
low groundwater, static, seismic, surficial and global) are summarized in Table C1. Graphical
representations of the seepage analyses, potential critical failure surfaces, and parameters used for
each analysis are presented on Figures C1 through C18.



Proj. No. S9534-05-04

TABLE C1 - SLOPE STABILITY SUMMARY

TEICHERT SHIFLER

<~é) GEOCON

Factor of Safety - Static Conditions Factor of Safety - Seismic Conditions
Distance From Top of Mining Slope Distance From Top of Mining Slope
Condition Portion of Pit OV(_araII Wate_r 10 25 50 10 25 50
Height |Elevation
50 1.1 1.2 1.3 1.0 1.1 1.1
Mining NortheastISIope 100
(A-A) 65 1.1 1.1 1.2 1.0 1.0 1.0
o 50 1.2 1.3 1.7 1.0 1.1 11
Mining West Slope (B-B") 65
65 1.1 1.2 1.6 1.0 1.0 1.0
. 50 1.2 1.6 21 11 1.3 14
Mining East Slope (C-C") 40
65 1.2 1.6 21 11 1.3 1.3
. North-Central 50 1.2 1.2 1.3 1.0 1.1 11
Mining . 95
Slope (D-D) 65 1.1 1.1 1.3 1.0 1.0 1.0
40 15 1.4
Reclamation NortheastISIope 100
(A-A) 62 1.8 1.4
. 40 3.7 2.3
Reclamation | West Slope (B-B") 35
62 3.7 2.0
. 40 2.7 2.0
Reclamation East Slope (C-C") 35
62 2.7 1.7
- 40 1.8 1.3
Reclamation North Centrlal 100
Slope (D-D) 62 2.2 1.3

Soil Properties

Cohesion (psf)

Friction Angle (¢)

Soil Unit Weight (pcf) | Total [ Effective Total Effective
Overburden 125 350 20
Gravel 125 150 42
Clay 120 450 375 18 30
Reclamation Fill 125 2000 250 29 34




Elevation (feet)

Elevation (feet)

Approximate
200-Year WSE
160 — (Elev. +98'") 160

o | 300' Setback 150
Mo ‘ 20 Relocated Existing Conveyor Easement 140
130 — Overburden Min Moore Canal 130

120 — Vertical Ksat: 1.5e-007 ft/sec
Horizontal Ksat: 1.50e-006 ft/sec

110 — 110

i O%‘

Mining

90 — Grade 3/4:1
80 —

70— EL = 65ft

Gravel
40 = Vertical Ksat: 1.5e-004 ft/sec
Horizontal Ksat: 1.50e-003 ft/sec

... _ T — |
118 120 122 124 126 128 130 132 134 136 138 140 142 144 146 148 150 152 154 156 158 160 162 164 166 168 170 172 174 176 178 180 182 184 186 1.88
Distance (feet) (x 1000)

INITIAL CONDITION

Approximate
200-Year WSE

160 — (Elev. +98") 160
150 — ) 300' Setback 150
140 — ‘ 20 Relocated Existing Conveyor Easement 140
130 — Min Moore Canal 130
120 — Overburden Top of Bank 120
110 — Vertical Ksat: 1.5e-007 ft/se 110
Horizontal Ksat: 1.50e-006 ft/sec
100 — - ZAN 100
Mining,

90 — Grade 3/4:1

80 —

70— EL=65ft /. \ 3 N

60 — 5 S e g

50 (— \ l NGNS g 50

Gravel 4 T PR s T

40— Vertical Ksat: 1.5e-004 ft/sec Z Sapal Sl oo r it S 40
30 |— Horizontal Ksat: 1.50e-003 ft/sec 141 s e e e e e T 30
20 |- e T Y 20
10 5 " ’ 10

0 Total Head (ft) 0

Contours
-10 -10
-20 -20
-30 -30
Clay
-40 -40
Vertical Ksat: 1.5e-007 ft/sec

-50 Horizontal Ksat: 1.5¢-006 ftisec 50
-60 -60
-70

-80

90 | e e e e e e S e e s e 2 0o S e o e

118 120 122 124 126 128 130 132 134 136 138 140 142 144 146 148 150 152 154 156 158 160 162 164 166 168 170 172 174 176 178 180 182 184 186 1.88

Distance (feet) (x 1000)

200-YEAR FLOOD - 30 DAYS

80
_3
[ AN
O =
S
>
(&)
w

0

Horizontal
Scale in Feet

<&

CONSULTANTS, INC.
3160 GOLD VALLEY DR-SUITE 800-RANCHO CORDOVA, CA 95742

PHONE 916.852.9118-FAX 916.852.9132

Teichert Shifler Mining and Reclamation Project

Yolo County,
California

SEEPAGE ANALYSIS

S9534-05-04 May 2014 Figure C1




Elevation (feet)

Elevation (feet)

Approximate
200-Year WSE

160 — (Elev. +98') 160
150 [— ) 300' Setback 150
140 — ‘ 20 Relocated Existing Conveyor Easement 140
130 |— Mi?w Moore Canal 130
120 — Overburden Top of Bank 120
110 — Vertical Ksat: 1.5e-007 ft/se: 110
Horizontal Ksat: 1.50e-006 ft/sec
100 — ) 100
Mining 6:5‘
90 — Grade 90
80 — 80
70 — it 70
80— O e e N A Gt e TN GRS e s i e e g 60
50 |— eSS 50
Gravel
40 = Vertical Ksat: 1.5e-004 ft/sec 40
30 — Horizontal Ksat: 1.50e-003 ft/sec 30
20 — 20
10 10
0= Total Head (ft) 0
0 Contours 10
-20 = -20
-30 &= -30
Clay
-40 & -40
Vertical Ksat: 1.5e-007 ft/sec
50 = Horizontal Ksat: 1.5e-006 ft/sec -50
-60 = -60
-70 6= -70
-80 §— -80
oo s e 5535 e e G S5 55 s e e e e o0 e e e 553
118 120 122 124 126 128 130 132 134 136 138 140 142 144 146 148 150 152 154 156 158 160 162 164 166 168 170 172 174 176 178 180 182 184 186 188
Distance (feet) (x 1000)
Approximate
200-Year WSE
160 — (Elev. +98') 160
150 — ) 300" Setback 150
140 = ‘ 20 Relocated Existing Conveyor Easement 140
130 |— Overburden Min Moore Canal 130
120 — Vertical Ksat: 1.5e-007 ft/sec Top of Bank 120
110 - Horizontal Ksat: 1.50e-006 ft/sec 110
100 — 100
Mining,
90 — Grade 3/4:1 90
80 — 80
70— EL = 65ft 70
60 —
50 — Gravel
40 — Vertical Ksat: 1.5e-004 ft/sec
30 |- Horizontal Ksat: 1.50e-003 ft/sec
20 —
10
0
R = v Total Head (ft)
™~ Contours
-20 &
30 4= 3
a0 Clay
Vertical Ksat: 1.5e-007 ft/sec
50 3= Horizontal Ksat: 1.5e-006 ft/sec
-60
70
80 &
e e e e e R B TR o e e Y O Y Y O O T
118 120 122 124 126 128 130 132 134 136 138 140 142 144 146 148 150 152 154 156 158 160 162 164 166 168 170

Distance (feet) (x 1000)

200-YEAR FLOOD - 100 YEARS

172 174 176 178 180 1.82

1.84 186 1.88

80p
k)
—_ D
[ac AN
Sc
S
>
S
wn
0 )

Horizontal
Scale in Feet

GEOCON

CONSULTANTS, INC.

3160 GOLD VALLEY DR-SUITE 800-RANCHO CORDOVA,CA 95742
PHONE 916.852.9118 -FAX 916.852.9132

Teichert Shifler Mining and Reclamation Project

Yolo County,
California

SEEPAGE ANALYSIS

S9534-05-04 May 2014 Figure C2




Elevation (Feet)

120

110

100

90

80

70

60

50

40

30

20

10

0

-10

-20

-30

-40

-50

-60

-70

-80

Northeast Slope (Mining) — Water @ 50 Ft.

50 40 30 20 10 O

FS = 1.2 (Static)

OVERBURDEN VN W FS = 1.0 (Seismic)

FS = 1.1 (Seismic)

FS = 1.1 (Static)

GRAVEL

FS = 1.3 (Static)

FS =1.1 (Seismic)

S ——— ——

—— —_———

13+30 13+50 14+00 14+50 15+00 15+50 16+00 16+50 17+00

Distance (Feet)

SLOPE/W ANALYSIS INPUT MATERIAL PARAMETERS

17+50 18+50 18+50

UNIT WEIGHT Cohesion (psf) Friction Angle (deg.)
MATERIAL DESCRIPTION (PCF) Total Effective Total Effective LEGEND:
Overburden 125 350 — 20 — — — — Theoretical Failure Surface
Gravel 125 150 150 42 42
Clay 120 450 375 18 30 = Factor of Safety
I
Reclamation Fill 125 2,000 250 29 34 @ Against Failure
(Static/Seismic)

SLOPE STABILITY GEOMETRY AND FACTORS OF SAFETY DETERMINED USING SLOPE/W,
VERSION 7.22 (GEO-SLOPE INTERNATIONAL, LTD 2007), MORGENSTERN-PRICE METHOD OF ANALYSIS
SEISMIC LOADING BASED ON A HORIZONTAL PSEUDOSTATIC ACCELERATION COEFFICIENT OF 0.1g

GEOCON

CONSULTANTS, INC.

3160 GOLD VALLEY DR-SUITE 800-RANCHO CORDOVA,CA 95742
PHONE 916.852.9118 -FAX 916.852.9132

Teichert Shifler Mining and Reclamation Project

Yolo County,
California

SLOPE STABILITY

S9534-05-04 May 2014 Figure C3




Northeast Slope (Mining) — Water @ 65 Ft.

)
©
)
W
7]
120 — o
110 |— 50 40 30 20|10 O
100
o FS = 1.1 (Static)
— OVERBURDEN FS = 1.0 (Seismic)
80 |I— FS =1.0 (Seismic)
;Z ARl eAN i e i Groundwater Elevation =651t N\ _\_\_\_<\§_\
— \
\ NN\ \\ X
50 (— RN o)
N ©
\ N £
40 (— \ ?
GRAVEL \ &
%JT 30 |— N o
\ —
L‘:ll_J 20 |— N (I,I)
~ s
&5 10|
S o
Q -
w10
-20 —
-30 —
-40 — CLAY
-50 |—
-60 |—
70 |—
O I I W W W Il U W O W I O NI W O W O Nt W I W W W W N W W W o N
13430 13+50 14+00 14+50 15+00 15450 16+00 16+50 17+00 17+50 18+00 18+50
Distance (Feet)
SLOPE/W ANALYSIS INPUT MATERIAL PARAMETERS
UNIT WEIGHT Cohesion (psf) Friction Angle (deg.) GEOCON
MATERIAL DESCRIPTION (PCF) Toml Effective Total Effoctive LEGEND: CONSULTANTS, INC.
Overburden 125 350 - 20 - — — — — Theoretical Failure Surface 2:4?NGEO;_1D6Y;5L2L.ET1[:3Fi_l=igI;:Eea,ggz_.gﬁ\gzc'—‘o CORPOVA CA 89742
Gravel 125 150 150 42 42 Teichert Shifler Mining and Reclamation Project
- [ [ ini i
Clay 120 450 375 18 30 < 9 )
_ w  Factor of Safety Yolo County
Reclamation Fill 125 2,000 250 29 34 »  Against Failure ; in
w ~ganst Faiur California
(Static/Seismic)
SLOPE STABILITY GEOMETRY AND FACTORS OF SAFETY DETERMINED USING SLOPE/W, SLOPE STABILITY
VERSION 7.22 (GEO-SLOPE INTERNATIONAL, LTD 2007), MORGENSTERN-PRICE METHOD OF ANALYSIS .
SEISMIC LOADING BASED ON A HORIZONTAL PSEUDOSTATIC ACCELERATION COEFFICIENT OF 0.1g S9534-05-04 May 2014 Figure C4




West Slope (Mining) — Water @ 50 Ft.

FS = 1.2 (Static)/1.0 (Seismic)

)
s
@
~
130 — A
[T
120 —
50 40|30 20 1 0
110 —
100 |— OVERBURDEN Ny £
v A 2 o
90 |— \ X0 Ne & 5 E
N\ E= ]
RSN SNS = £ 8
\ S RS RS 22 =
70— GRAVEL \ \\\ SO\ oo
— (7]
© 60— \\ ~ o w
quz Groundwater Elevation = 50 ft. N\
S o A e o B A U L S S T Nmm e mmmmmmmmm o S -
< N
9O 40
E 7 7
3 0 L
w
20 —
10 |—
o CLAY
210 |—
-20 —
.30 —
40 L e L S I A M MO M M
19+00 19+50 20+00 20+50 21400 21+50 22+00 22+50 23+50 24+00
Distance (Feet)
SLOPE/W ANALYSIS INPUT MATERIAL PARAMETERS
UNIT WEIGHT Cohesion (psf) Friction Angle (deg.) GEOCON
MATERIAL DESCRIPTION (PCF) Total Effective Total Effective LEGEND: N CONSULTANTS, INC.
Overburden iz i B 2 - o heoretical Failure Surface S T e eoree T e
Gravel
- Teichert Shifler Mining and Reclamation Project
Clay 120 450 375 18 30 < 9 )
— n  Factor of Safety Yolo County
Reclamation Fill 125 2,000 250 29 34 o  Against Failure ; in
w ~ganst Faiur California
(Static/Seismic)
SLOPE STABILITY GEOMETRY AND FACTORS OF SAFETY DETERMINED USING SLOPE/W, SLOPE STABILITY
VERSION 7.22 (GEO-SLOPE INTERNATIONAL, LTD 2007), MORGENSTERN-PRICE METHOD OF ANALYSIS .
SEISMIC LOADING BASED ON A HORIZONTAL PSEUDOSTATIC ACCELERATION COEFFICIENT OF 0.1g S9534-05-04 May 2014 Figure C5




West Slope (Mining) — Water @ 65 Ft.

FS = 1.0 (Seismic)/1.2 (Static)

FS = 1.1 (Static)/1.0 (Seismic)

130 —
120 |—
50 40 30|20 1 0
110 |— | |
1001 OVERBURDEN N y
\ NS
90 |— \\ - FS = 1.6 (Static)
£ N\
80 |— GRAVEL (S <N\ FS = 1.0 (Seismic)
70 N2X SN
__________________________________ Groundwater Elevation =651t _____________ N __.o_____._So___..
= & MO0
8 60 N N N
L s SROLK
c N ~
'-og 40 N e > L = =
w
20 —
10—
o CLAY
-10 —
-20 —
_30 —
40 L L L1 Lo L
19+00 19+50 20+00 20+50 21+00 21+50 22+00 22+50 23+00 23+50 24+00
Distance (Feet)
SLOPE/W ANALYSIS INPUT MATERIAL PARAMETERS
UNIT WEIGHT Cohesion (psf) Friction Angle (deg.) GEOCON
MATERIAL DESCRIPTION (PCF) — P Total Effoctive LEGEND: 7)) CONSULTANTS. INC.
Overburden 125 350 - 20 - e Theoretical Failure Surface 2:4?NGEO;_1D6Y;5L2L.ET1[:3Fi_l=igI;:Eea,ggz_.gﬁ\gzc'—‘o CORPOVA CA 89742
Gravel 125 150 150 42 42 Teichert Shifler Mining and Reclamation Project
- i i ini i
Clay 120 450 375 18 30 - Cout 9 J
_ I actor of Safety Yolo County,
Reclamation Fill 125 2,000 250 29 34 @ Against Failure California
(Static/Seismic)
SLOPE STABILITY GEOMETRY AND FACTORS OF SAFETY DETERMINED USING SLOPE/W, SLOPE STABILITY
VERSION 7.22 (GEO-SLOPE INTERNATIONAL, LTD 2007), MORGENSTERN-PRICE METHOD OF ANALYSIS ,
SEISMIC LOADING BASED ON A HORIZONTAL PSEUDOSTATIC ACCELERATION COEFFICIENT OF 0.1g S9534-05-04 May 2014 Figure C6




East Slope (Mining) — Water @ 50 Ft.

FS = 1.2 (Static)/1.1 (Seismic)

FS = 1.6 (Static)/1.3 (Seismic)

)
T
@
N
0]
2
120 — =
110 — g 0 10 20|30({40 50
2 - ]
100 = . /7 ~ @VERBURDEN
90 |— n / /
0 s - /
T /S 7 -
80 — P - /
AP / GRAVEL
— eV 4
T 70— 7 - o
E‘g 60 |— S~ -7
S ol ......____GroundwaterElevaton=50ft .. ... ... |
©
o
W 40—
30 (— CLAY
20 |—
10 |—
0
ol ¢ e e
69+00 69+50 70+00 70+50 71+00 71450 72+00
Distance (Feet)
SLOPE/W ANALYSIS INPUT MATERIAL PARAMETERS
UNIT WEIGHT Cohesion (psf) Friction Angle (deg.)
MATERIAL DESCRIPTION (PCF) Total Effective Total Effective LEGEND:
Overburden 125 350 — 20 - — — — — Theoretical Failure Surface
Gravel 125 150 150 42 42
Clay 120 450 375 18 30 = Factor of Safety
I
Reclamation Fill 125 2,000 250 29 34 @ Against Failure
(Static/Seismic)

SLOPE STABILITY GEOMETRY AND FACTORS OF SAFETY DETERMINED USING SLOPE/W,
VERSION 7.22 (GEO-SLOPE INTERNATIONAL, LTD 2007), MORGENSTERN-PRICE METHOD OF ANALYSIS
SEISMIC LOADING BASED ON A HORIZONTAL PSEUDOSTATIC ACCELERATION COEFFICIENT OF 0.1g

GEOCON

v CONSULTANTS, INC.

3160 GOLD VALLEY DR-SUITE 800-RANCHO CORDOVA,CA 95742
PHONE 916.852.9118 -FAX 916.852.9132

Teichert Shifler Mining and Reclamation Project

Yolo County,
California

SLOPE STABILITY

S9534-05-04 May 2014 Figure C7




East Slope (Mining) — Water @ 65 Ft.

FS = 1.2 (Static)/1.1 (Seismic)

FS = 1.3 (Seismic)

120 — s o)
= ~ ©
110 — % s 3 (f 1}0 2|o 30 40 50
100 e & 2 4 7J’\l77
B @ oo /- 21~/ OvERBURDEN
90 (— 1l 1 [T Z
n » 7 - S /
80 — s -
et / GRAVEL
= - 7 /7
$ 70 A / 3
S & Groundwater Elevation =65 ft. //
[ ~N 77 P
9 ~ -
Tu’ 50 — > ~ - 7
> > N —— e —— =
()
o 40
30 |I— CLAY
20 —
10 —
0
ol ¢ e e
69+00 69+50 70+00 70+50 71+00 71+50 72+00
Distance (Feet)
SLOPE/W ANALYSIS INPUT MATERIAL PARAMETERS
UNIT WEIGHT Cohesion (psf) Friction Angle (deg.)
MATERIAL DESCRIPTION (PCF) Total Effective Total Effective LEGEND:
Overburden 125 350 — 20 — — — — — Theoretical Failure Surface
Gravel 125 150 150 42 42
Cla hE
Y —— 120 450 375 18 30 n  Factor of Safety
Reclamation Fill 125 2,000 250 29 34 E Against Failure
(Static/Seismic)
SLOPE STABILITY GEOMETRY AND FACTORS OF SAFETY DETERMINED USING SLOPE/W,
VERSION 7.22 (GEO-SLOPE INTERNATIONAL, LTD 2007), MORGENSTERN-PRICE METHOD OF ANALYSIS
SEISMIC LOADING BASED ON A HORIZONTAL PSEUDOSTATIC ACCELERATION COEFFICIENT OF 0.1g
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Teichert Shifler Mining and Reclamation Project

Yolo County,
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SLOPE STABILITY
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North-Central Slope (Mining) — Water @ 50 Ft.

160 —
150 —

140 [—

FS = 1.1 (Seismic)

120 — 0 10 20 30 40|50
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