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Introduction

This document presents results of hydrogeological investigative activities
conducted at the Red Devil Mine Site (RDM), located in Red Devil, Alaska (see
Figure 1-1). The RDM consists of an abandoned mercury mine and ore processing
facility located on public lands managed by the U.S. Department of the Interior
Bureau of Land Management (BLM) in southwest Alaska. The BLM initiated a
Remedial Investigation (RI)/Feasibility Study (FS) at the RDM in 2009 pursuant
to its delegated Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) lead agency authority.

Several studies and baseline monitoring efforts have been performed at the RDM
to evaluate groundwater and surface water conditions at the RDM. An RI/FS was
performed by Ecology and Environment, Inc. (E & E) on behalf of the BLM
under Delivery Order Number LO9PD02160 and General Services Administration
Contract Number GS-10F-0160J. The Rl and FS were conducted following the
Red Devil Mine Remedial Investigation/Feasibility Study Work Plan (RI/FS
Work Plan; E & E 2011). Results of the RI are presented in the Final Remedial
Investigation Report, Red Devil Mine, Alaska (RI report; E & E 2014). Results of
the FS are presented in the Final Feasibility Study, Red Devil Mine, Alaska (FS
report; E & E 2016a). Data collected during the RI were used to define the site
physical setting, the nature and extent of contamination, and the fate and transport
of contaminants. The RI results were used to assess risk to human health and the
environment due to exposure to site contaminants. The FS addressed
contaminated tailings/waste rock, soil, and Red Devil Creek sediments. Neither
the RI nor FS fully evaluated possible site impacts to the adjacent Kuskokwim
River. The FS did not address remedies for groundwater or Kuskokwim River
sediments because the need for, and extent of, cleanup of these media have not yet
been completely assessed.

An RI Supplement was conducted to address data gaps associated with soil,
groundwater, and Kuskokwim River sediments that were identified as part of the
development of site-wide remedial alternatives during the preparation of the FS.
The RI Supplement also addressed changes in the groundwater and surface water
monitoring network, and possible changes to the groundwater and surface water
conditions at the RDM stemming from implementation of a non-time-critical
removal action (NTCRA) performed by the BLM at the RDM during the summer
of 2014. E & E performed the RI Supplement on behalf of the BLM under BLM
National Environmental Services Blanket Purchase Agreement Number

1-1
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L14PA00149 and Delivery Order Numbers L14PB00938 and L17PB00236. The
RI Supplement was performed per applicable CERCLA statutes, regulations, and
guidance following the Final Work Plan for 2015 Soil, Groundwater, Surface
Water, and Kuskokwim River Sediment Characterization, Supplement to
Remedial Investigation, Red Devil Mine, Alaska (RI Supplement Work Plan;

E & E 2015) and the final Proposed Technical Approach for Kuskokwim River
Risk Assessment Supplement, Red Devil Mine, Alaska (BLM 2017). Results of
the R1 Supplement are presented in the Final Soil, Groundwater, Surface Water,
and Kuskokwim River Sediment Characterization, Supplement to Remedial
Investigation, Red Devil Mine, Alaska report (Rl Supplement report; E & E
2018a).

The BLM initiated baseline groundwater and surface water monitoring in 2012 to
augment the RI results to characterize pre-remedial action conditions and identify
seasonal and annual trends in flow, contaminant concentrations, and loading. The
2012 baseline monitoring was performed following the 2012 Baseline Monitoring
Work Plan (E & E 2012), which is generally consistent with the RI/FS Work Plan
(E & E 2011). Through analysis of 2011 data, it was determined that some data
gaps had yet to be adequately addressed, and the overall R1 effort was extended.
Thus, the 2012 baseline data were appended to the RI report. A second round of
baseline monitoring of groundwater and surface water was performed in the
spring and fall 2015. The 2015 baseline monitoring was performed in conjunction
with additional groundwater characterization conducted as part of the Rl
Supplement, and was performed following the RI Supplement Work Plan (E & E
2015). Results of the 2015 baseline monitoring are presented in the RI
Supplement report. After the 2015 monitoring, the BLM performed further
baseline monitoring in 2016, 2017, and 2018. E & E performed this baseline
monitoring on behalf of the BLM under National Environmental Services Blanket
Purchase Agreement Number L14PA00149 and Delivery Order Number
L16PB00958. This additional baseline monitoring was conducted following the
Final Work Plan, Groundwater and Surface Water Baseline Monitoring, Red
Devil Mine, Alaska (Baseline Monitoring Work Plan; E & E 2016b). Results of
this additional baseline monitoring are presented in this report.

The BLM is presently performing additional characterization of groundwater and
tailings/waste rock at the RDM. This hydrogeologic characterization is designed
to generate additional information that may help facilitate a more detailed hydro-
logic analysis of the proposed repository and to support the development of a
groundwater monitoring network for the repository proposed under 2016 FS
Alternatives 3a and 3c. E & E is performing the additional characterization on
behalf of the BLM under National Environmental Services Blanket Purchase
Agreement Number L14PA00149 and Delivery Order Number L17PB00325. The
additional 2017 characterization activities are being conducted in accordance with
the Final Work Plan for 2017 Groundwater Monitoring Well Installation and
Tailings/Waste Rock Characterization, Red Devil Mine, Alaska (2017
Groundwater and Tailings Characterization Work Plan; E & E 2017). Selected

1-2

Draft Groundwater and Surface Water Report



| i&:
ecology and environment, inc.

1 Introduction

preliminary results of the 2017 groundwater characterization were presented in
the Draft Feasibility Study Supplement Red Devil Mine, Alaska (FS Supplement;
E & E 2018b) to support the development of remedial alternatives for
groundwater. Results of this 2017 groundwater characterization are presented in
this report.

1.1 Definition of the Site

The RDM encompasses the areal extent of contamination and all suitable areas in
very close proximity to the contamination necessary for implementation of a
response action. Historical mining operations left tailings and other remnants that
have affected local soil, surface water, sediment, and groundwater. Key areas at
the site are:

e The Main Processing Area.

e Red Devil Creek, extending from a reservoir upstream of the Main
Processing Area to the creek’s delta at its confluence with the Kuskokwim
River.

e The area west of the Main Processing Area where historical surface
exploration and mining occurred, referred to as the Surface Mined Area.
The Surface Mined Area is underlain by the area of underground mine
workings. The “Dolly Sluice” and “Rice Sluice” and their respective
deltas on the bank of the Kuskokwim River are associated with the
Surface Mined Area.

e Sediments in the Kuskokwim River. The river bed sediments are located
within submerged lands of the Kuskokwim River owned by the State of
Alaska and managed by the Alaska Department of Natural Resources.

Figure 1-2 illustrates the upland area encompassed by the RI, Rl Supplement,
baseline monitoring, and additional 2017 characterization and the major features
identified above based on aerial photographs taken in 2010 (Aero-Metric, Inc.
2010a) and 2001 (Aero-Metric, Inc. 2010b).

The Main Processing Area contains most of the former site structures and is
where ore beneficiation and mineral processing were conducted. The area is split
by Red Devil Creek. Underground mine openings (shafts, adits, and stopes to the
surface) and ore processing and mine support facilities (housing, warehousing,
and so forth) were located on the west side of Red Devil Creek until 1955. After
1955, all ore processing was conducted at structures and facilities on the east side
of Red Devil Creek. The Main Processing Area includes three monofills. The
monofills contain demolished mine structure debris and other material. Two
monofills are unlined (Monofills #1 and #3). Monofill #2, on the east side of Red
Devil Creek, is an engineered and lined containment structure for building debris
and materials from the demolished Post-1955 Retort structure.

1-3
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1.2 Purpose of this Report

The purpose of this report is to provide a compilation of data and results of
groundwater and surface water characterization and baseline monitoring
performed by the BLM at the RDM as part of the Rl and subsequent efforts. The
report also presents results of soil and bedrock characterization pertinent to
groundwater and surface water characterization. Much of the information
provided in this report has been presented previously in the Rl and RI Supplement
reports. Selected results from these reports are included in this report. This report
presents new results of the baseline groundwater and surface water monitoring
performed between 2016 and 2018, as well as results of the additional
characterization of groundwater and tailings/waste rock that is being performed
following the 2017 Groundwater and Tailings Characterization Work Plan (E & E
2017).

1 Introduction
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Soil and Bedrock Characterization

2.1 Soil and Bedrock Characterization Activities

2.1.1 Rl and RI Supplement

Soil and bedrock at the RDM were characterized as part of the Rl and RI
Supplement. Characterization activities and methods are presented in Chapter 2 of
the RI report and Chapter 2 of the Rl Supplement report. Locations of RI soil
borings and monitoring wells are shown in Figure 2-1. Locations of Rl and RI
Supplement soil borings and monitoring wells are shown in Figures 2-2 and 2-3.
Selected RI and RI Supplement results are included in this report.

2.1.2 2017 Tailings/Waste Rock TCLP Characterization

The BLM is conducting additional characterization of tailings/waste rock in the
Main Processing Area. FS Alternatives 3a and 3c specified excavation of
approximately 210,000 cubic yards of contaminated material for consolidation
into the proposed repository. This material includes tailings/waste rock from the
Post-1955 Main Processing Area known or expected to have arsenic toxicity
characteristic leaching procedure (TCLP) concentrations greater than the
Resource Conservation and Recovery Act (RCRA) limit (5 milligrams per liter).
FS Alternatives 3a and 3c include treatment by solidification using portland
cement as a binding agent prior to consolidation into the proposed repository. Rl
data include limited arsenic TCLP data that indicate RCRA arsenic exceedances
in surface and subsurface soils (mostly tailings/waste rock) within a portion of the
Post-1955 Main Processing Area. The FS estimated that approximately 15 percent
of the total proposed repository contents (approximately 31,500 cubic yards)
would fail TCLP testing for arsenic. Data collected as part of the initial RI
regarding the lateral and vertical extents of materials expected to fail TCLP
testing for arsenic were not sufficient for designing the planned excavation.

In 2017, additional characterization of tailings/waste rock was performed to
address data gaps regarding the lateral and vertical extents of tailings/waste rock
in the Post-1955 Main Processing Area expected to have TCLP concentrations
greater than the RCRA limit for arsenic. The tailings/waste rock characterization
is being performed to gather information identified in Section 3.3.2 of the 2017
Groundwater and Tailings Characterization Work Plan (E & E 2017). The 2017
tailings/waste rock data also may be useful for further refining the estimates of
depths and volume of tailings/waste rock and contaminated soil proposed for
excavation under Alternatives 3 and 4 in the FS (E & E 2016a).
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Soil characterization field activities were performed by installing additional soil
borings and collecting soil samples. Field activities were conducted during the
summer of 2017. Field procedures and laboratory analyses were performed
following the Field Sampling Plan, included as Appendix A of the 2017
Groundwater and Tailings Characterization Work Plan (Field Sampling Plan;

E & E 2017). A brief description of field sampling and other procedures is
provided below.

2.1.2.1 Soil Boring Installation and Soil Sampling

A total of 20 soil borings were installed at locations in the Post-1955 Main
Processing Area shown in Figure 2-4. Actual drilling locations were refined from
the locations proposed in the 2017 Groundwater and Tailings Characterization
Work Plan (E & E 2017) during the investigation based on conditions
encountered in the field. Sampling and other field procedures were performed in
accordance with the Field Sampling Plan (E & E 2017), except as noted below.

Soil borings were installed using a drill rig operated by a subcontracted, Alaska-
licensed driller. The driller used a track-mounted Geoprobe 8040 drill rig outfitted
to use direct-push equipment and methods. Soil cores were collected continuously
using 5-foot-long direct-push soil core samplers from the ground surface to a
minimum of 2 feet below the base of unconsolidated materials (tailings/waste
rock or native materials) within weathered bedrock.

After boreholes were successfully advanced, they were abandoned at the
completion of sampling or the end of the day in accordance with State of Alaska
regulations. Drill cuttings and other investigation-derived waste were managed in
accordance with the Field Sampling Plan (E & E 2017).

In order to assess soil stockpiled during the NTCRA and underlying soils, it was
necessary to drill soil borings in a NTCRA soil stockpile area. Five of the
proposed soil borings were positioned on the top of the stockpile. The soil
stockpile is covered with plastic sheeting held in place by a network of sandbags.
Drilling on the stockpile was performed with care to minimize damage to the
plastic cover, to the extent feasible. Following completion of drilling activities,
the cover system was repaired.

2.1.2.2 Soil Sampling and Field Screening

Soil characterization was performed using a combination of field observations,
results of X-ray fluorescence spectroscopy (XRF) field screening for total
inorganic elements, and laboratory analysis for total arsenic and TCLP arsenic.
Soil sampling was performed continuously from ground surface to the total depth.
For each 4-foot interval, material from the interval was composited and
homogenized for laboratory analysis for total and TCLP arsenic. Each composited
and homogenized sample interval also was field screened for total arsenic using
an XRF. Subsurface soil samples collection is summarized in Table 2-1. Samples
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of tailings/waste rock and native soil/alluvium were submitted to ALS, located in
Kelso, Washington, under subcontract to E & E, for laboratory analysis for total
and TCLP arsenic. Analytical data were validated by an E & E chemist. The
results of laboratory analytical data validation are summarized in Data Review
Memoranda for each laboratory data deliverable and are presented in Appendix A.
Results of the soil characterization are presented in Section 2.2.2.

2.1.3 2017 Characterization in the Vicinity of the Proposed
Repository
The BLM is conducting additional characterization of soil, bedrock, and
groundwater in the vicinity of the proposed repository (see FS Alternatives 3a and
3c). The additional characterization is designed to generate additional information
that may be useful for a more detailed hydrologic analysis of the proposed
repository. The additional characterization also is intended to generate data
necessary to establish a detection groundwater monitoring network for the
repository proposed under FS Alternatives 3a and 3c. The additional
characterization was performed to gather the types of additional information
identified in Section 3.3.1 of the 2017 Groundwater and Tailings Characterization
Work Plan (E & E 2017). The components of the repository characterization
pertaining to soil and bedrock are discussed in this section; those components that
pertain to groundwater are discussed in Section 3.1.3.

The additional soil and bedrock characterization is being performed using a
combination of field data collection and the results of laboratory analysis for
selected analytical parameters. Additional soil characterization included
installation of additional soil borings and monitoring wells and collection of soil
samples for field observations and laboratory chemical and geotechnical analyses.
Field activities for the additional characterization were performed during the
summer of 2017. Field procedures and laboratory analyses were performed
following the 2017 Groundwater and Tailings Characterization Work Plan (E & E
2017), except as noted below. A brief description of field sampling and other
procedures pertinent to the soil and bedrock characterization is provided below.

2.1.3.1 Soil Boring and Monitoring Well Installation

A total of 16 soil borings were installed at locations anticipated to be upgradient
of, near, and downgradient of the proposed repository and the potentially
extended repository footprint area. A new monitoring well was installed in each
soil boring. Actual drilling locations were refined from the locations proposed in
the 2017 Groundwater and Tailings Characterization Work Plan (E & E 2017)
during the investigation based on conditions encountered in the field. Locations of
new soil borings/monitoring wells are illustrated in Figure 2-5.

Soil boring and monitoring well installations were performed using a drill rig
operated by a subcontracted, Alaska-licensed driller. The driller used a track-
mounted Geoprobe 8040 drill rig outfitted to use direct-push equipment/method
for drilling in unconsolidated material, including weathered bedrock, and air
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rotary/down-the-hole hammer equipment/method for drilling in bedrock. Soil
borings were advanced to the total depths presented in Table 2-2.

A 5-foot-long direct-push soil core sampler was used for subsurface soil sampling
using direct-push methods. Soil cores were collected continuously from the
ground surface through the base of the unconsolidated materials and various
depths into weathered bedrock. While drilling with air rotary/down-the-hole
hammer in competent bedrock, drill cuttings were typically collected every 2.5
feet.

Drill cuttings and other investigation-derived waste were managed in accordance
with the Field Sampling Plan (E & E 2017).

Monitoring wells were installed in completed boreholes. Monitoring well
installation and associated activities are discussed in Section 3.1.3.

2.1.3.2 Lithological Characterization

The soil material recovered was visually characterized and logged by the field
geologist following the procedures specified in the Field Sampling Plan (E & E
2017). Geologic logging was typically performed at 1-foot intervals in
unconsolidated materials and 2.5-foot intervals in bedrock. Geologic logging
included estimation of soil moisture and identification of saturated zones and
depths to groundwater in boreholes.

2.1.3.3 XRF Field Screening

Although the 2017 Groundwater and Tailings Characterization Work Plan (E & E
2017) does not specify that XRF field screening of drill cuttings would be
conducted, XRF field screening was performed on most drill cuttings samples to
assist in the identification of mineralized zones. XRF field screening was typically
performed at 1-foot intervals in unconsolidated materials and 2.5-foot intervals in
bedrock. XRF field screening was performed in a manner consistent with the XRF
field screening method described in the Rl Supplement Work Plan (E & E 2015).

2.1.3.4 Soil Sampling for Laboratory Chemical Analysis
Selected soil samples were submitted to TestAmerica in Seattle, Washington,
under subcontract to E & E, for laboratory analysis for:

e Total Target Analyte List (TAL) metals (U.S. Environmental Protection
Agency [EPA] 6010/6020/7471); and
e Total organic carbon (EPA 9060).

Subsurface soil samples submitted to the laboratory for these analyses are
summarized in Table 2-2. Analytical data were validated by an E & E chemist.
The results of laboratory analytical data validation are summarized in Data
Review Memoranda for each laboratory data deliverable and are presented in
Appendix A. Results of the soil characterization are presented in Section 2.2.3.4.
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2.1.3.5 Soil Sampling for Laboratory Geotechnical Analysis

Soil samples were collected from selected boreholes for laboratory geotechnical
testing. Geotechnical soil samples were collected using a combination of 5-foot-
long direct-push soil coring devices and, for tests that require undisturbed soil
samples, Shelby tubes. Selected soil samples were submitted to Shannon and
Wilson, Inc., located in Anchorage, Alaska, under subcontract to E & E, for
laboratory geotechnical analysis. Samples collected for laboratory geotechnical
analysis were collected and tested as described below and in Table 2-2.

Disturbed Native Soil

Disturbed soil samples were collected with soil coring devices for laboratory
analysis to assess soil conditions expected to locally exist in the area of the
proposed repository and the potentially extended footprint. The samples were
analyzed for the following geotechnical tests:

Moisture content (ASTM International [ASTM] D2216);

Specific gravity of soil solids (ASTM D854/C127);

Grain size distribution with hydrometer (ASTM D422); and

Liquid limit, plastic limit, and plasticity index of soils (ASTM D4318).

To evaluate the effects of soil compaction expected to occur as part of
construction of the proposed repository, the soil samples were tested for
compaction characteristics using:

e Compaction Characteristics of Soil Using Standard Effort (Standard
Proctor) (ASTM D698).

Results of the compaction testing were used to remold the soil to 90 percent
compaction at optimal moisture content. The compacted soil was then tested for:

e Hydraulic conductivity using a flexible wall permeameter (ASTM
D5084); and
e Bulk density (ASTM D7263).

Porosity of the compacted soil samples was estimated (calculated per Appendix
X1 of ASTM D7263) using laboratory results of bulk density (ASTM D7263),
grain density (ASTM D854), and moisture content (ASTM D2216).

Undisturbed Native Soil

Undisturbed soil samples were collected with Shelby tubes for laboratory analysis
to assess native soil conditions expected to locally exist in the area of the
proposed repository and the potentially extended footprint. Undisturbed samples
were analyzed for the following geotechnical tests:
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e Hydraulic conductivity using a flexible wall permeameter (ASTM
D5084); and
e Bulk density (ASTM D7263).

The undisturbed samples also were analyzed for the following geotechnical tests:

Moisture content (ASTM D2216);

Specific gravity of soil solids (ASTM D854/C127);

Grain size distribution with hydrometer (ASTM D422); and

Liquid limit, plastic limit, and plasticity index of soils (ASTM D4318).

Porosity of the undisturbed soil samples was estimated (calculated per Appendix
X1 of ASTM D7263) using laboratory results of bulk density (ASTM D7263),
grain density (ASTM D854), and moisture content (ASTM D2216).

Porosity of the compacted soil samples was estimated (calculated per Appendix
X1 of ASTM D7263) using laboratory results of bulk density (ASTM D7263),
grain density (ASTM D854), and moisture content (ASTM D2216).

Results of geotechnical testing are presented in Section 2.2.3.5.

2.2 Soil and Bedrock Characterization Results

Soil and bedrock at the RDM have been characterized over the course of the Rl,
RI Supplement, 2017 tailings/waste rock TCLP characterization, and 2017
groundwater characterization. Results of the Rl and RI Supplement are discussed
in Section 2.2.1. Results of the additional 2017 characterization activities are
presented in Sections 2.2.2 and 2.2.3. Combined findings of the RI, RI
Supplement, and 2017 additional characterization are presented in Sections 2.2.4
through 2.2.6.

2.2.1 Rl and RI Supplement

The RI and RI Supplement soil characterization employed a similar approach to
identify types of mine wastes and native soils, and to attempt to identify naturally
mineralized soils and soils impacted by contamination. Field lithological and
mineralogical observations were used, in conjunction with XRF field screening
data and laboratory analytical results, to identify mine waste and soil types and
their thicknesses. The interpreted mine waste and soil types identified in the soil
borings are presented in Chapter 3 of the RI report and Chapter 2 of the RI
Supplement report.

Concentrations of inorganic contaminants in mine waste (mixed tailings/waste
rock and waste rock), native soils, and bedrock were determined using XRF field
screening data and laboratory analytical results. Results are presented in Chapters
4 and 5 of the RI report and Chapter 2 of the RI Supplement report.
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Information on depth to bedrock was gathered during drilling at each Rl and RI
Supplement borehole. Naturally mineralized bedrock and native soils were
identified using visually observable lithological and mineralogical observations
and XRF field screening data. Mineralized zones associated with the underground
mine workings were targeted during the borehole/monitoring well installation in
the Surface Mined Area as part of the Rl Supplement. Depths to bedrock and
information regarding mineralization are presented in Chapters 4 and 5 of the RI
report and Chapter 2 and Section 3.2.1 of the RI Supplement report.

2.2.2 2017 Tailings/Waste Rock TCLP Characterization

Field lithological and mineralogical observations were used, in conjunction with
XRF field screening data and laboratory analytical results, to identify mine waste
(tailings/waste rock) and soil types and their thicknesses. Field procedures and
laboratory analyses were performed following the 2017 Groundwater and Tailings
Characterization Work Plan (E & E 2017).

The interpreted mine waste and soil types identified in the soil borings are
presented in Table 2-3. Results of laboratory analysis of total arsenic and TCLP
arsenic in soil samples are presented in Tables 2-3 and 2-4. Results of XRF field
screening for arsenic as well as antimony and mercury are presented in Table 2-3.

2.2.3 2017 Characterization in the Vicinity of the Proposed
Repository

The subsections below present results of the additional characterization of soil

and bedrock conducted in the vicinity of the proposed repository as part of the

2017 Groundwater and Tailings Characterization Work Plan (E & E 2017).

Results of associated groundwater characterization activities are described in

Chapter 3.

2.2.3.1 Lithological and Mineralogical Characterization

Field observations of key soil and bedrock lithological and mineralogical
characteristics; United Soil Classification System soil group classification, color,
mineralization (including sulfide minerals, veins, and iron staining), and
weathering; and moisture content are summarized in Table 2-5.

2.2.3.2 XRF Field Screening

Field screening of soil samples for total metals using a field portable XRF was
performed on soil and bedrock materials samples. XRF results for the primary
contaminants of concern (COCs) at the RDM—antimony, arsenic, and mercury—
are presented in Table 2-5.

2.2.3.3 Soil Laboratory Chemical Analysis

Laboratory analytical results for total TAL inorganic elements and total organic
carbon are presented in Table 2-6. Analytical data were validated by an E & E
chemist. The results of laboratory analytical data validation are summarized in
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Data Review Memoranda for each laboratory data deliverable and are presented
in Appendix A.

2.2.3.4 Soil Geotechnical Analysis
Results of laboratory geotechnical testing are presented in Table 2-7.

2.2.4 Bedrock Stratigraphy and Structure
General information regarding bedrock geology based on regional studies and
information documented during mining at the RDM is summarized below.

e Bedrock Lithology and Stratigraphy. The regional geology is
dominated by a thick sequence of folded sedimentary rocks of Cretaceous
age known as the Kuskokwim Group. The Kuskokwim Group comprises a
thick sequence of interbedded graded graywacke and argillaceous rock.
The graywacke beds range in thickness from half a foot to about 20 feet,
and commonly are 2 to 3 feet thick. Most of the argillaceous rocks
exposed underground
during mining are
argillites, but some of their
surface and near-surface
counterparts are shales.
Discrete argillaceous beds
are commonly a few
inches thick, but locally
they have a cumulative
thickness of 20 to 30 feet.
Commonly, the
argillaceous rocks are well

indurated. Some of them
are fissile, and many tend Photograph 1. Southeast-facing view of Kuskokwim
to fracture sub Group bedrock exposure in Post-1955 Main

conchoidally. Additional Processing Area, Red Devil Mine. '
; ; . Notebook used for scale. Note blocky, brownish
detailed information on

. i graywacke beds, grayish argillaceous beds, and
lithology, mineralogy, and

southwesterly dip of bedding.
chemistry on the bedrock
units is provided in MacKevett and Berg (1963). An exposure of
Kuskokwim Group bedrock located in the Main Processing Area of the
RDM is shown in Photograph 1.

e Dikes. Three dikes, exposed in the mine workings, have been identified as
altered biotite basalt and as andesite. Dike contacts are irregular in places,
but over any distance they are parallel to the J-I joint direction, described
below (Malone 1962). The three dikes located in the area of the Red Devil
Mine played a key role in the development of the ore bodies (discussed
below).

¢ Folding. The RDM is located on the southwest limb of the Sleetmute
anticline, a northwest-trending fold that has been traced for about 7 miles.

2-8

Draft Groundwater and Surface Water Report



&
@ ecology and environment, inc.

2 Soil and Bedrock Characterization

The bedding of the Kuskokwim Group in the RDM area strikes from
between N 10° W to N 60° W, but strikes predominantly from N 30° W to
N. 45° W at the mine. The bedding dips toward the southwest,
predominantly from 45° to 60° southwest (SW) (MacKevett and Berg
1963). Local smaller scale folds (likely drag folds) were observed during
the R1 in a pit near the Red Devil village site about 1 mile northwest of the
RDM site (see Photograph 2).

Fractures. Two sets of joints are documented throughout the mine
workings, oriented an average of north (N) 37° E, 63° southeast (SE) (set
J-1) and N 69° east (E), 60° northwest (NW) (set J-2). Both sets are
perpendicular to the bedding, and the acute bisector of the two is parallel
to the dip of the beds. Generally, during folding in which the bedding
plane slip is active, the direction of maximum stress lies along the bedding
in a plane perpendicular to the fold axis. At Red Devil Ming, the direction
of maximum stress during the deformation that gave rise to the joint sets
was parallel to the dip of the beds. The joints at Red Devil Mine lie
symmetrically on either side of the maximum stress direction and must
have been formed during the folding of the Sleetmute anticline (Malone
1962). Joints are best developed in the thicker graywacke beds
(MacKevett and Berg 1963). The degree of development of these joints in
the argillaceous beds is not clear. The degree of continuity of the joints is
not known. No information regarding fracture apertures or spacing is
available.

Faults. No Quaternary faults are mapped within approximately 75
kilometers of the RDM (USGS 2017). Older faults were mapped in detail
along with other structural features during mine development. These faults
are described below.

0 Red Devil Fault. The dominant fault at the mine is the complex,
northwestward-striking Red Devil Fault zone. Movement direction

along the fault
parallels the strike
of bedding and is
within 10 to 15
degrees of
horizontal.
Movement was a
compromise
between the
tendency of strike
slip faults to be
vertical and the
tendency for
movement to
occur along the
planes of easiest

Photograph 2. Southeast-facing view of Kuskokwim
Group bedrock exposure in pit near Red Devil
Village.

Note folding (likely drag folds).
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slip, which are the bedding planes. Consequently, the fault follows
bedding for the most part, but in many places, individual faults
lace from one bedding plane to another along steep slip surfaces. In
addition, in many places, minor flat dipping faults lace between
bedding plane faults. They are well exposed in both the
underground and the surface workings and are particularly well
developed and numerous in the argillaceous rocks. A few of these
northwestward-striking faults transect the bedding and in places
are vertical or dip steeply southwest or northeast. Some of the
faults are traceable for several hundred feet, but discrete faults are
generally difficult to trace for long distances because of their
myriad constituent fractures and the lack of exposure. Many of the
faults appear to be en echelon. Some of the faults probably are not
continuous but represent the combined effect of numerous
individual fractures (Malone 1962; MacKevett and Berg 1963).

The major component of movement on the northwest-striking
faults was right lateral, as indicated by the offset dikes associated
with mineralization. Individual right-lateral displacements on these
faults range from a few inches to about 40 feet, and their
cumulative right-lateral displacement is several hundred feet.
Steep, fine slickensides that rake nearly 90 degrees are superposed
on some of the right lateral surfaces. These probably indicate
minor dip-slip movement after the main period of faulting.
Transverse faults are uncommon at the mine. (Malone 1962;
MacKevett and Berg 1963)

Wrench Faults Subsidiary to the Red Devil Fault Zone.
Subsidiary, bedding-parallel strike slip faults also accommodated
right-lateral strike slip movement. Exposures of the faults are
limited in the hanging wall of the Red Devil Fault, but in the
footwall subsidiary, right-lateral strike slip movements occur for a
width of at least 300 feet on the 300 level. The total right-lateral
strike slip movement between the known dike segments is about
800 feet; half or less is in the Red Devil Fault, and the rest is taken
up by the subsidiary movements in the footwall. These faults occur
because of the strong preferred orientation of slip planes along the
shaley bedding planes. Therefore, subsidiary faults are not parallel
to the parent fault, although the movement directions of the two are
parallel. (Malone 1962)

Cross Faults. The ore shoots have been cut by two major cross
faults, which postdate both wrench faulting and ore deposition.
Both faults are marked by a gray, rubbery gouge a few inches
thick. Other steep, crosscutting left lateral faults of similar
orientation may exist along the Red Devil fault; however, none
have been identified. (Malone 1962)
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In general, no information regarding fracture apertures or sealing of the various
faults is available. As noted above, the late-stage cross faults are marked by fault

gouge.

Mineralization. Mineralization of the ore body is described in Sections
1.4.3.2 and 4.17 of the RI report. The geometry of the ore body is strongly
controlled by the structure. The richest ore mined occurred in numerous
discrete elongate bodies (ore shoots) that are mainly localized along and
near intersections of the three dikes described above (average strike and
dip of N 37° E, 63° SE) and numerous right lateral faults associated with
the Red Devil Fault (average strike and dip of North 40° W, 60° SW),
which cut the dikes into segments. Additional information on ore
mineralization and the sub-ore-grade mineralization peripheral to the
mined ore zones, which extends into the area of the proposed repository, is
detailed in Section 4.1.7 of the RI report and in Section 2.2.6 of this
report.

Structural and Mineralization Chronology. The chronological sequence
of structural events is as follows:

1) Folding of the sedimentary rocks forming the Sleetmute anticline and
the probable concurrent development of the steep, northeastward-
striking tensional joints (J-1 and J-2).

2) Intrusion of dikes into a few of these joints (J-1).

3) Development of steep, northwestward-striking (parallel to sub-parallel
to bedding) faults of the Red Devil Fault that offset the dikes and joint
systems.

4) Further right lateral faulting of the northwestward-trending faults,
accompanied by introduction of ore solutions and resulting ore
deposition.

5) Post-mineralization cross faulting. (MacKevett and Berg 1963)

The age of the mercury mineralization and associated faulting (at least
along the Red Devil Fault and other wrench faults subsidiary to the Red
Devil Fault) is Late Cretaceous to Early Tertiary based on its association
with magmatism (including dike emplacement) of that age (Gray et al.
2000). No information on the age of post-mineralization cross-faulting is
available.

2.2.5 Identification and Characterization of Tailings/Waste Rock and

Native Soil

As described in Chapter 3 of the RI report, the distribution and arrangement of
soils and mine and ore processing wastes at the site play an important role in
determining the nature and extent of contamination, as well as the fate and
transport of contaminants at the RDM. This and other factors and processes that
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affect the nature and extent and fate and transport of inorganic elements at the
RDM are discussed in Chapter 5 of the RI report.

Native soils at the RDM consist of loess, soils derived from Kuskokwim Group
bedrock, and alluvial deposits associated with the Kuskokwim River and Red
Devil Creek. Non-native materials at the site consist of various types of mining
and ore processing wastes and fill. Mining-related waste consists of waste rock,
dozed and sluiced overburden, flotation tailings, and tailings (thermally processed
ore, also known as calcines, burnt ore, and retorted ore). Tailings and waste rock
are typically mixed at the RDM, and are referred to as tailings/waste rock in the
RI and RI Supplement reports and this document. Native materials have been
removed, disturbed, relocated, covered, and/or mixed with other native soils
and/or mine waste and tailings and fill locally across the site. Some of the native
soils are naturally mineralized. The presence and nature of naturally mineralized
soils at the RDM is discussed in Section 4.1.7 of the RI report, in Chapter 2 of the
RI Supplement report, and summarized in Section 2.2.6 of this report.

During the RI, RI Supplement, and 2017 additional soil characterization activities,
multiple lines of evidence were used to identify the various mine wastes and soil
types and to define their distribution. These lines of evidence are discussed below.
In conjunction with other information, visual observations of the presence of red
porous rock and rock fragments with a distinctive rust-colored rind are shown to
be useful to identify the presence of tailings. Visual observations of the presence
of primary ore minerals cinnabar (mercury sulfide) and stibnite (antimony
sulfide), and related gangue minerals realgar and orpiment (arsenic sulfides), and
calcite and quartz veins, combined with other information, are useful to identify
waste rock and naturally mineralized bedrock and rock fragments within native
soils. Combined with other information, results of mercury selective sequential
extraction (SSE) analysis were used to identify the presence of cinnabar and other
forms of mercury in soils.

Results of the efforts to delineate the lateral and vertical extents of tailings/waste
rock, other mine wastes, and site-specific soil types during the R1 are presented in
Chapter 3 of the RI report and Chapter 2 of the Rl Supplement report.

Results of the R1 were used to estimate the depths and volume of tailings/waste
rock and contaminated soil proposed for excavation under Alternatives 3 and 4 of
the FS (E & E 2016a). It is anticipated that data collected as part of the RI
Supplement soil investigation will be used to refine the estimated depths and
volume. The 2017 tailings/waste rock characterization activities in the Main
Processing Area (see Section 2.2.2) address data gaps regarding the lateral and
vertical extents of tailings/waste rock in this area that are expected to have TCLP
concentrations greater than the RCRA limit for arsenic. The 2017 tailings/waste
rock characterization results also may be useful for further refining the estimates
of depths and volume of tailings/waste rock and contaminated soil proposed for
excavation under Alternatives 3 and 4 of the FS (E & E 2016a).
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Each subsurface soil sample collected as part of the Rl and R1 Supplement was
assigned a site-specific soil type. The site-specific soil types are described in
Appendix B, Table B-1 in the RI report. The interpreted soil types are presented
in Tables 4-17 through 4-29 and Appendices B, E, and F of the RI report and
Tables 2-2 and Appendix B of the Rl Supplement report. Geologic cross sections
illustrating the general distribution of mine wastes, native soils, bedrock, and
other pertinent features are presented in Figures 2-7 through 2-16. A cross section
reference map is presented in Figure 2-6.

2.2.6 Characterization of Soil and Bedrock
Bedrock has been characterized as part of the RI, Rl Supplement, and 2017
characterization activities. Results of this characterization are summarized below.

2.2.6.1 Depth to Bedrock

Depths to bedrock have been determined as part of the RI, Rl Supplement, and
2017 soil characterization efforts. Information on depth to bedrock observed in
soil borings is presented in Appendices B, E, and F of the RI report; Table 2-2 and
Appendix B of the RI Supplement report; and Tables 2-3 and 2-5 of this report.
Depths to bedrock across the RDM are illustrated in geologic cross sections
presented in Figures 2-7 through 2-16. A cross section reference map is presented
in Figure 2-6.

2.2.6.2 Mineralization of Soil and Bedrock

Naturally mineralized bedrock was characterized as part of the RI, RI
Supplement, and 2017 additional characterization activities. Information on
natural mineralization may be used to evaluate the nature and extent and fate and
transport of COCs at the RDM.

Natural mineralization at the RDM comprises not only the discrete high grade
mercury ore bodies targeted during mining, but also sub-ore grade zones
peripheral to the ore bodies. This peripheral mineralization includes not only
mercury and antimony sulfide minerals (primarily cinnabar and stibnite,
respectively), but also arsenic sulfides (realgar and orpiment). Weathering of
these natural sulfides, and possibly other minerals, results in naturally elevated
levels of arsenic, mercury, and antimony in groundwater. Bedrock and soil in
zones hydraulically downgradient of the mineralized zones also likely contain
naturally elevated metals concentrations from deposition of the mobilized metals
(e.q., oxidation of arsenic sulfide and adsorption of resulting arsenate onto clay
particles or iron oxide/hydroxide). Migration of inorganic elements in
groundwater at the RDM is complicated and is affected by multiple complex
groundwater migration pathways and various geochemical conditions present at
any given time at any given location along those pathways. Previously gathered
information and conclusions regarding these factors are discussed in Section 5.4
of the RI report and Chapter 3 of the Rl Supplement report. Available information
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regarding the ore geology and peripheral mineralization is detailed in Section
4.1.7 in the RI report and summarized below.

Ore Zone Geology

The Red Devil ore bodies are epithermal hydrothermal deposits (Gray et al.
2000). The ore minerals are cinnabar and stibnite sulfide. Other sulfide minerals
locally present are realgar and orpiment (arsenic sulfides) and pyrite (iron
sulfide). The mineral-laden hydrothermal solutions were derived from
dehydration of hydrous minerals in the argillite/shale and mobilization of
formation waters of the Kuskokwim Group host rock by heat from igneous
plutons that locally intruded the host rock. The hydrothermal solutions migrated
through permeable rocks and along fractures and faults (e.g., Gray et al. 2000).
Such faults include the northwest-trending Red Devil fault and associated faults
that run through the RDM area. Sulfide minerals and possibly other species, along
with quartz, carbonate, and clay gangue, were deposited where the chemical and
physical conditions favored their formation.

Concentrations of mercury in the RDM ore were typically 2 to 5% (20,000 to
50,000 parts per million [ppm]) and ranged as high as 30% (300,000 ppm). The
richest ore mined at the RDM consisted of numerous discrete elongate bodies (ore
shoots) that are mainly localized along and near intersections of several igneous
dikes (average strike and dip of North 37° East, 63° Southeast) and numerous
right lateral faults associated with the Red Devil fault (average strike and dip of
North 40° West, 60° Southwest), which cut the dikes into segments. The
intersections of the dikes and faults, and thus the main ore shoots, plunge on
average approximately 39° on a bearing of South 10° East (Malone 1962). The
main ore shoots that were mined are associated with two dikes: the Dolly dike and
the “F” zone dike. The right lateral slip along the numerous faults that cut these
dikes results in two arrays of ore shoots that comprise the ore zones that were
targeted during mining: the zone associated with the Dolly and Rice ore shoots
and the zone associated with the “F” ore zone shoots (Malone 1962). Stopes were
driven along these ore shoots, and locally reached the surface or were terminated
a short distance below the ground surface.

Mining operations at the RDM included surface exploration and mining and
underground mining. Mining operations are discussed in detail in Section 1.4.2.1
of the RI report.

A map illustrating the configuration of the underground mine workings as of 1962
(based on Malone 1962 and MacKevett and Berg 1963) is presented in Figure 2-3.
Information from a 1962 mine workings cross section (Alaska Mines and
Minerals, Inc. and Decoursey Mountain Mining Co., Inc. 1962) is projected onto
geologic cross section B-B’, presented in Figure 2-8. Information on estimated
elevations of key underground mine features is shown in Figures 2-3 and 2-8.
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Stope surface openings and other mine openings generally mark the locations
where the ore zones reached the top of the bedrock, and illustrate the west-
northwest-trending alignments of the two primary ore zones (see Figures 2-3 and
2-8). The surface expression of the “F” ore zone is approximated by the “F” Zone
Shaft Collar, 325 Adit and 311 Adit Portals, the Main Shaft Collar, and
intervening stope surface openings. The surface expression of the Dolly and Rice
ore zone is approximated by the Dolly Shaft Collar, the Rice Shaft Collar, and
intervening stope surface openings (MacKevett and Berg 1963; Malone 1962).

At a minimum, the extent of ore-grade mercury mineralization would be defined
by the extent of mining; however, high concentrations of cinnabar that were not
economically recoverable likely are present beyond the extent of mining.
Similarly, high concentrations of other sulfide minerals as well as elevated
concentrations of mercury, antimony, and arsenic in non-sulfide forms, are
present in the mineralized zone beyond the extent of mining. The most recent
available maps of underground mine workings were based on the mine
development that had taken place as of 1962 (MacKevett and Berg 1963; Malone
1962); these maps were used to develop Figure 2-3. However, underground
mining occurred after 1962 (see Section 1.4.2.1 of the RI report). Therefore, the
extent of ore zones illustrated in Figures 2-3 and 2-8 represents the minimum
extent of the mercury ore zones.

The “F” ore zone extends to the southeast beyond the Main Shaft Collar at least as
far as the center of the Main Processing Area, as evidenced by the stopes that
branch off the 200 level and approach the surface beneath Red Devil Creek in the
vicinity of the seep (see Figures 2-3 and 2-8). The ore shoots that these stopes
followed may extend to the top of bedrock in the RI report.

The elevation of Red Devil Creek where underground workings approach the
surface beneath the creek (near the seep) is approximately 210 feet above mean
sea level referenced to the North American Vertical Datum 1988 (NAVDS88).
Results of a geophysical survey conducted by the U.S. Geological Survey at the
RDM using surface-based, direct-current resistivity and electromagnetic induction
methods support the presence of near-surface stopes. The resistivity results
indicated the presence of several anomalies in the subsurface along Red Devil
Creek in the Main Processing Area, including two anomalies that appear likely to
be associated with underground mine workings. Anomaly D is interpreted to be
an elongate conductive anomaly that underlies Red Devil Creek for a distance of
at least approximately 200 feet. Anomaly E is interpreted to be a nearly vertical
anomaly that extends to within approximately 6 feet of the surface. Anomaly E is
in close proximity to the seep on the northwest bank of Red Devil Creek (Burton
and Ball 2011). The approximate cross sectional positions of these resistivity
anomalies are shown in Figures 2-8 and 2-9.
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Mineralization Peripheral to the Ore Zones

Existing information on local geology and mine operations and RI soil data
indicate the presence of mineralization associated with, but beyond the extent of,
the mercury ore zones targeted by mining. The rich ore shoots exploited during
mining grade along the northwest-trending faults and associated fractures into
zones characterized by networks of closely spaced cinnabar-bearing veinlets,
widely spaced veinlets that form protore containing less than 1% mercury, and
more distally into a peripheral zone of “barren veinlets” and clay alteration
(MacKevett and Berg 1963; Malone 1962). Sub-ore grade mineralization also
extended some distance laterally (i.e., toward the northeast and southwest) from
the ore zones. Such sub-ore grade mineralization is discussed further below.

For simplicity, the mercury ore zones and the associated zones of sub-ore grade
mercury deposits and deposits of other sulfide minerals are collectively referred to
as the “mineralized zone” in this report. Pre-RI information on the extent of the
mineralized zone and the distribution of inorganic element concentrations within
the zone is limited. This is likely because during mine exploration and
development little information was gathered regarding the extent of
mineralization at levels below ore grade. Compounding the lack of historical
information, the surface mining and exploration activities that took place locally
within the Surface Mined Area, and the disposal of tailings and waste rock
throughout the Main Processing Area, make it difficult to characterize pre-mining
conditions in these areas at the present time. Nonetheless, some information
regarding the sub-ore grade mineralized zone is available. Pertinent available
information is summarized below.

Surface exploratory work performed by the U.S. Bureau of Mines in the 1940s
includes mapping of target mineral concentrations in trenches arrayed across and
roughly perpendicular to the ore zones. Sub-ore grade concentrations of mercury
and antimony up to several hundred ppm were reported at locations more than
150 feet laterally away from the “F” ore zone. No information on arsenic sulfide
concentrations is provided (Webber et al. 1947).

The presence of sulfide mineralization and related elevated concentrations of
antimony, arsenic, and mercury outside of the ore zones also is indicated by R,
RI Supplement, and 2017 characterization soil data. Such mineralization is
presented in Sections 4.17 and 4.3 of the RI report, Section 2.5 of the RI
Supplement, and summarized below.

RI Characterization of the Mineralized Zone

Collectively, the historical mining information and RI data indicate that the
natural mineralized zone (including the mercury ore zones and associated sub-ore
grade deposits of mercury and deposits of antimony and arsenic sulfides and other
minerals) lies within an elongate area that trends approximately west-northwest,
perpendicular to the Red Devil Creek valley. This mineralized zone underlies part
of the Main Processing Area as well as the Surface Mined Area. Historical site
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information indicates that naturally mineralized Kuskokwim Group bedrock, and
soils derived from it, occurred locally at the surface prior to mine development.
As evidenced by the incised nature of the Red Devil Creek valley, Red Devil
Creek has eroded into the bedrock, exposing the ore and mineralized zones in the
Main Processing Area and transporting eroded ore and other mineralized rock and
soil downstream. This is indicated by reports on the early mine history—the mine
was discovered when cinnabar float was found in the creek bed. The cinnabar
float was followed upstream to the lode, described as being located approximately
1,000 feet up Red Devil Creek from the Kuskokwim River (Webber et al. 1947).
This description corresponds to the location where the “F” ore zone intercepts the
creek (see Figures 2-3 and 2-8). Cinnabar float in the Red Devil Creek alluvium
and other soils in the area of the discovery, described as “detritus material in the
vicinity of the lode” (interpreted here to be slope wash or other soils derived from
mineralized Kuskokwim Group bedrock), were the source of cinnabar ore during
the initial mining (Webber et al. 1947).

As a result of the exposure and erosion of the ore and mineralized zones, the
alluvium adjacent to and downstream of the mineralized zone would contain
higher natural concentrations of mineralization-related inorganic elements than
alluvium found upstream of the ore and mineralized zones. Similarly, soils
derived from mineralized Kuskokwim Group bedrock, including colluvium and
slope wash transported downslope into Red Devil Creek valley, would contain
higher natural concentrations of inorganic elements than Kuskokwim Group-
derived soils from areas outside of the ore and mineralized zones. Naturally
mineralized geologic materials, including mineralized Kuskokwim Group bedrock
and soils and alluvium derived from it that underlie portions of the Main
Processing Area and Surface Mined Area, pre-date mining activities. As such, the
natural mineralization of these materials represents pre-mining “background”
conditions for those areas that are mineralized. Historical mining and ore
processing activities, including disposal of the tailings and waste rock, occurred
within the Main Processing Area, coinciding with part of the area where the
naturally mineralized zone is expected to be present in the shallow subsurface.
The presence of tailings/waste rock throughout most of the Main Processing Area
makes characterization of naturally mineralized soil conditions in the Main
Processing Area difficult because of elevated concentrations of inorganic
elements in these mine waste materials, which may leach from the waste materials
and be deposited in the native soils.

RI results indicated the presence of mineralization outside of the ore zones in the
Surface Mined Area as evidenced by elevated arsenic and mercury concentrations
in samples of weathered Kuskokwim Group bedrock collected at RI soil borings
SM10 and SM11. Soil overlying the Kuskokwim Group bedrock in borehole
SM10 consists of disturbed native soil comprising loess mixed with Kuskokwim
Group derived soil from 0 to 4 feet below ground surface (bgs), and undisturbed
loess from 4 to 8 feet bgs. Soil overlying the Kuskokwim Group bedrock in
borehole SM11 consists of loess from 0 to 12 feet bgs. The soils in boreholes
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SM10 and SM11 did not exhibit visual indications of mineralization and the XRF
and laboratory concentrations of arsenic, antimony, and mercury are generally
low. The Kuskokwim Group bedrock in boreholes SM10 exhibited comparatively
high concentrations of arsenic (up to 6,240 mg/kg for laboratory results and 7,267
ppm for XRF field screening results) and mercury (up to 48.3 mg/kg for
laboratory results and 80 ppm for XRF field screening results). See Table 4-29
and Appendix F, Table F-14, in the RI report.

Within the Surface Mined Area, varying degrees of disturbance by exploration
and mining activities have occurred. A detailed discussion of surface exploration
and mining operations is presented in Section 1.4.2.1 of the RI report.
Documented surface mining operations included bulldozer and hand trenching
and sluicing of overburden in 1941 and 1942; surface exploration and mining,
possibly sluicing of overburden some time after 1956; exploration of the Rice
series by shallow trenches and pits some time before 1962; and surface mining
over a large area of the Surface Mined Area by trenching, bulldozing, pit
excavation, and possibly sluicing. The extent and types of surface disturbance is
visible in an aerial photographic image dated 1974. An interpreted 1974 aerial
photograph is presented in Figure 2-17. A version of the interpreted photograph
with the mapped underground mine workings is presented in Figure 2-18. A map
illustrating the mapped extent of loess as of 1963, before the final phase of
surface mining, is presented in Figure 2-19.

This surface disturbance makes it difficult to definitively identify naturally
mineralized conditions, particularly in near surface soils, because the potential
effects of mining-related disturbance on underlying soils is difficult to rule out. Rl
efforts to identify and characterize areas of naturally mineralized surface and
shallow subsurface soils in the Surface Mined Area during the RI are presented in
Section 4.1.7 and Appendix E of the RI report.
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RI1 Supplement Soil and Bedrock Characterization

During the RI Supplement, identification and characterization of natural
mineralization in bedrock included visual observations of the presence of cinnabar
(see Photograph 3), stibnite, realgar, orpiment (see Photograph 4), calcite and
quartz veins; XRF field screening results for antimony, arsenic, and mercury; and
results for total TAL inorganics and mercury SSE analyses. The presence of
cinnabar, the primary ore
mineral at the RDM, and
stibnite, realgar, and orpiment,
is interpreted to indicate that
the bedrock containing these
minerals is naturally
mineralized. Where visual
evidence of sulfide
mineralization was not directly
observed in drill cuttings,
elevated concentrations of
antimony, arsenic, and mercury
in bedrock samples (as
measured using XRF field
screening) provide evidence to Photograph 3. Weathered bedrock in split spoon
evaluate whether the bedrock is  sampler from depth interval 44 to 45 feet bgs, borehole
naturally mineralized. Where MP098.

elevated COC concentrations Note cinnabar (the red grains).

are observed in discrete intervals with comparatively low concentrations in
intervals above and below (if the borehole extended to below the interval), the
elevated COC concentrations may be attributable to natural mineralization.

Information on bedrock
intervals in the RI
Supplement boreholes that
exhibit these features is
presented in Table 2-2 and
Appendix B of the RI
Supplement report. Such
naturally mineralized
bedrock was observed at
various depths in most of the
boreholes installed in the
Surface Mined Area and,
within the Main Processing

Avrea, at borehole MPOSS8. Photograph 4. Drill cuttings from borehole SM70b

The mineralization (_)bserved (monitoring well MW42) from depth interval 127 to 128
at borehole MP098 is feet bgs.

associated with the unmined Note orpiment (the orange grains).
portions of ore zones
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targeted by stopes stemming upward from the 150 Level / 200 Level of the
underground mine workings (see discussion of Ore Zone Geology above and
Figures 2-3 and 2-8).

A primary objective of the Rl Supplement was to assess potential impacts of
naturally mineralized bedrock and underground mine workings on groundwater
flow paths and inorganic element concentrations. A total of eight soil borings
were installed in the Surface Mined Area in 2015 as part of an effort to install
monitoring wells. A total of four new monitoring wells were installed. A
summary of the soil boring and monitoring well installation are presented in
Tables 2-1 and 3-1 of the RI Supplement report, respectively. Well construction
details are provided in Table 3-1 of the RI Supplement report. Information
regarding bedrock mineralized zones and the occurrence of groundwater is
presented in Rl Supplement report Table 2-2 and Appendix B and discussed in
Section 3.6.

2017 Soil and Bedrock Characterization in the Vicinity of the Repository

The 2017 bedrock characterization included visual observations of the presence of
cinnabar, stibnite, realgar, orpiment, calcite, and quartz veins; and XRF field
screening for antimony, arsenic, and mercury. As with the Rl Supplement bedrock
characterization, the presence of primary ore-related sulfide minerals cinnabar,
stibnite, realgar and orpiment is interpreted to indicate that the bedrock is
naturally mineralized. Where visual evidence of sulfide mineralization was not
directly observed in drill cuttings, elevated concentrations of antimony, arsenic,
and mercury in bedrock samples (as measured using XRF field screening) provide
evidence to evaluate whether the bedrock is naturally mineralized. Where
elevated COC concentrations are observed in discrete intervals with
comparatively low concentrations in the intervals above and below (if the
borehole extended to below the interval), the elevated COC concentrations may
be attributable to natural mineralization. Observations regarding soil and bedrock
conditions and occurrence of groundwater for the 2017 monitoring wells are
summarized in Table 2-5 and discussed in Section 3.6.
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Table 2-1 2017 Main Processing Area Tailings/Waste Rock Characterization Soil Sample Collection Summary

Depth to Sample Interval Depth

Soil Boring Bedrock (feet Borehole Total Sample ID (feet bgs) XRF Field Total Arsenic TCLP Arsenic

ID Depth (feet bgs Screenin EPA 6010 EPA 1311/6010
4
8

17MP102SB04 0 X X X
MP102 16 24 17MP102SB08 4 X X X
17MP102SB12 8 12 X X X
17MP102SB16 12 16 X X X
17MP103SB04 0 4 X X X
17MP103SB08 4 8 X X X
MP103 18.4 24 17MP103SB12 8 12 X X X
17MP103SB16 12 16 X X X
17MP103SB18.4 16 18.4 X X X
17MP104SB04 0 4 X X X
17MP104SB08 4 8 X X X
17MP104SB12 8 12 X X X
MP104 295 32 17MP104SB16 12 16 X X X
17MP104SB20 16 20 X X X
17MP104SB24 20 24 X X X
17MP104SB28 24 28 X X X
17MP104SB29.5 28 29.5 X X X
17MP105SB04 0 4 X X X
17MP105SB08 4 8 X X X
17MP105SB12 8 12 X X X
MP105 28 32 17MP105SB16 12 16 X X X
17MP105SB20 16 20 X X X
17MP105SB24 20 24 X X X
17MP105SB28 24 28 X X X
17MP106SB04 0 4 X X X
MP106 12 16 17MP106SB08 4 8 X X X
17MP106SB12 8 12 X X X
17MP107SB04 0 4 X X X
17MP107SB08 4 8 X X X
MP107 24 28 17MP107SB12 8 12 X X X
17MP107SB16 12 16 X X X
17MP107SB20 16 20 X X X
17MP107SB24 20 24 X X X
17MP108SB04 0 4 X X X
17MP108SB08 4 8 X X X
17MP108SB12 8 12 X X X
MP108 24 28 17MP108SB16 12 16 X X X
17MP108SB20 16 20 X X X
17MP108SB24 20 24 X X X
17MP108SB28 24 28 X X X
17MP109SB04 0 4 X X X
17MP109SB08 4 8 X X X
17MP109SB12 8 12 X X X
MP109 253 28 17MP109SB16 12 16 X X X
17MP109SB20 16 20 X X X
17MP109SB24 20 24 X X X
17MP109SB25.5 24 25.5 X X X
17MP110SB04 0 4 X X X
17MP110SB08 4 8 X X X
MP110 20 24 17MP110SB12 8 12 X X X
17MP110SB16 12 16 X X X
17MP110SB20 16 20 X X X
17MP111SB04 0 4 X X X
17MP111SB08 4 8 X X X
MP111 18.4 20 17MP111SB12 8 12 X X X
17MP111SB16 12 16 X X X
17MP111SB18.4 16 18.4 X X X
17MP112SB04 0 4 X X X
17MP112SB08 4 8 X X X
MP112 20 24 17MP1128B12 8 12 X X X
17MP112SB16 12 16 X X X
17MP112SB20 16 20 X X X




Table 2-1 2017 Main Processing Area Tailings/Waste Rock Characterization Soil Sample Collection Summary

Depth to Sample Interval Depth
Borehole Total (feet bgs) XRF Field Total Arsenic TCLP Arsenic

Bopillisetbas I el Screening (EPA6010) | (EPA 1311/6010)

Soil Boring B

edrock (feet

ID Bos)

17MP113SB04 0 4 X X X
17MP113SB08 4 8 X X X
17MP113SB12 8 12 X X X
MP113 28.9 32 17MP113SB16 12 16 X X X
17MP113SB20 16 20 X X X
17MP113SB24 20 24 X X X
17MP113SB28 24 28 X X X
17MP113SB29 28 29 X X X
17MP114SB04 0 4 X X X
17MP114SB08 4 8 X X X
MP114 212 28 17MP114SB12 8 12 X X X
17MP114SB16 12 16 X X X
17MP114SB20 16 20 X X X
17MP114SB21.2 20 21.2 X X X
17MP115SB04 0 4 X X X
17MP115SB08 4 8 X X X
MP115 211 28 17MP115SB12 8 12 X X X
17MP115SB16 12 16 X X X
17MP115SB20 16 20 X X X
17MP115SB21.1 20 21.1 X X X
17MP116SB04 0 4 X X X
17MP116SB08 4 8 X X X
17MP116SB12 8 12 X X X
MP116 22 28 17MP116SB16 12 16 X X X
17MP116SB20 16 20 X X X
17MP116SB22.2 20 22.2 X X X
17MP117SB04 0 4 X X X
17MP117SB08 4 8 X X X
17MP117SB12 8 12 X X X
MP117 32 36 17MP117SB16 12 16 X X X
17MP117SB20 16 20 X X X
17MP117SB24 20 24 X X X
17MP117SB28 24 28 X X X
17MP117SB32 28 32 X X X
17MP118SB04 0 4 X X X
17MP118SB08 4 8 X X X
17MP118SB12 8 12 X X X
MP118 26 28 17MP118SB16 12 16 X X X
17MP118SB20 16 20 X X X
17MP118SB24 20 24 X X X
17MP118SB26 24 26 X X X
17MP119SB04 0 4 X X X
17MP119SB08 4 8 X X X
17MP119SB12 8 12 X X X
MP119 27 28 17MP119SB16 12 16 X X X
17MP119SB20 16 20 X X X
17MP119SB24 20 24 X X X
17MP119SB27 24 27 X X X
17MP120SB04 0 4 X X X
17MP120SB08 4 8 X X X
MP120 18.3 20 17MP120SB12 8 12 X X X
17MP120SB16 12 16 X X X
17MP120SB18.3 16 18.3 X X X
17MP121SB04 0 4 X X X
MP121 12 16 17MP121SB08 4 8 X X X
17MP121SB12 8 12 X X X
Key

bgs = below ground surface
EPA = U.S. Environmental Protection Agency
ID = identifier
TCLP = toxicity characteristic leaching procedure
XRF = X-ray fluorescence spectroscopy



Table 2-2 Sample Collection Summary - Soil Borings, Soil Sampling, and Monitoring Well Installation, Proposed Repository Area

Soil

Boring

ID

SM72

Monitoring
Well ID

Drilling, Soil Sampling, and Monitoring Well Installation

Rationale for Soil
Boring and
Monitoring Well
Location

Location
Descrip-
tion

Depth to | Borehole
Bedrock [Total Depth
(feet bgs) | (feet bgs)

Characterize aquifer
conditions in area
potentially downgradient

(Red Devil Creek or 2.2 69
Kuskokwim River
drainage) of proposed
repository.

East of
proposed
repository

MwW44

Chemical Analyses

Direct Push Soil Core (Disturbed)

Total TAL
Metals (EPA
6010/6020/
7471)

Total
Organic
Carbon
(EPA 9060)

Sample
Depth
Interval (ft
bgs)

Sample ID

Sample ID

Geotechnical Tests

Direct Push Soil Core (Disturbed)

Hydraulic Bulk Density
Conductivity Using | (ASTM D7263) -
Flexible Wall Sample

Permeameter Remolded to
Standard Effort [ (ASTM D5084) - 90%
(Standard Sample Remolded | Compaction at
Proctor) (ASTM [to 90% Compaction Optimal
D698) at Optimal Moisture
Moisture Content Content

Compaction
Characteristics
of Soil Using

Liquid Limit,
Plastic Limit,
and Plasticity
Index of Soils
(ASTM
D4318)

Grain Size
Distribution
with
Hydrometer
(ASTM D422)

Moisture
Content
(ASTM
D2216)

Specific
Gravity of Soil
Solids (ASTM

D854/C127)

Sample
Depth
Interval (ft
bgs)

Shelby Tube (Undisturbed)

Hydraulic
Conduc-tivity
Using Flexible

Wall
Permeameter
(ASTM D5084) -
Undisturbed
Sample

Bulk
Density
(ASTM
D7263) -
Undis-
turbed
Sample

Moisture
Content
(ASTM
D2216)

Sample
Depth
Interval
(ft bgs)

Sample ID

Specific
Gravity of
Soil Solids

(ASTM
D854/
C127)

Grain Size Lt L.|m|t,
R [HES i
Distribution| .
; Limit, and
with Hydro- .
Plasticity
el Index of
(sz-rz’\)/l Soils (ASTM
D4318)

SM73

MW45 8.4 82

SM74

Characterize aquifer
conditions in area
potentially downgradient
(Kuskokwim River
drainage) of proposed

MW46 16 57

SM75

repository. The
proposed well are
located along an
abandoned dirt road
reasonably accessible to
drilling equipment.
Northeast of these
proposed locations the 26 67
topography slopes
steeply to the Kuskokwim
River, with poor access
to drilling equipment.

Northeast of
proposed
repository

MwW47

SM76

Mw48 Characterize aquifer

SM77

conditions in Surface
Mined Area and area
potentially downgrgdlent 20 62
of proposed repository.

Southeast of
proposed

MW49 repository

SM78

MW50 17.6 92

Characterize vadose
zone (soil and bedrock)
and aquifer conditions
within proposed

Within
footprint of
proposed

17SM78SB09

17SM150SB09
(duplicate of

17SM78SB09)

0-9 X X

17SM78SB09

0-9 X X X X X X X

17SM78SB12 9-12 X X X

17SM78SB17 9-17.6 X X

17SM78SB17

10-17 X

SM79

repository repository footprint.

MW51 113 7

17SM79SB05 0-5 X X

17SM79SB05

0-5 X X X X X X

17SM79SB08 5-8 X X X

17SM79SB11 5-11 X X

17SM79SB11

5-11 X X X

SM80

Characterize aquifer
conditions in area

potentially downgradient 5.2 56

(McCally Creek drainage)
of proposed repository.

Northwest of
proposed
repository

MW52




Table 2-2 Sample Collection Summary - Soil Borings, Soil Sampling, and Monitoring Well Installation, Proposed Repository Area

Drilling, Soil Sampling, and Monitoring Well Installation Chemical Analyses Geotechnical Tests

Direct Push Soil Core (Disturbed) Direct Push Soil Core (Disturbed) Shelby Tube (Undisturbed)

Hydraulic Bulk Density
- g L, Compaction [Conductivity Using | (ASTM D7263) -
Grain Size

. . . - R h isti Flexible Wall |
. . Rationale for Soil Sample Total TAL Total Sample Moisture Specific R Plastic Limit, € aragterl§tlcs Sl W SER
sl Monitorin SCITLID Boring and DD | EREE Depth Metals (EPA | Organic Depth Content | Gravity of Soil SIS and Plasticit 0if S| TS peneaetor Rep o Depth Wall Content | Soil Solids |with Hydro-
Boring 9| Descrip- oring Bedrock |Total Depth| Sample ID P 9 P vity with 'Y\ standard Effort | (ASTM D5084) - 90% Sample ID P D7263) - Y Plasticity
D Well ID tion Monitoring Well (feet bgs) | (feet bas) Interval (ft 6010/6020/ Carbon Interval (ft| (ASTM Solids (ASTM Hydrometer Index of Soils (Standard sample Remolded | Compaction at Interval Permeameter Undis- (ASTM (ASTM meter Index of
L i 7471 EPA D221 D854/C127 ASTM X X f ASTM D 4) - D221 D854 ASTM .
ocaton bgs) ) ( SluE) bgs) &) s C2y) b Proctor) (ASTM [to 90% Compaction Optimal (ftbgs) | (AS Bl turbed o) A b Soils (ASTM

(ASTM D422) ’
D) D698) at Optimal Moisture UnEreiuioee Sample ciz) (D22 D4318)

Moisture Content Content Sample

Hydraulic
Conduc-tivity
Sample | Using Flexible

Bulk - . . Liquid Limit,
By Specific | Grain Size Plastic

(ASTM Moisture | Gravity of |Distribution i, 2

Sample ID

- " 17SM81SB03 0-3 X X 17SM81SB03 0-3 X X X X X X X
Characterize aquifer

conditions in area
potentially upgradient of
proposed repository, and 17SM81SB06 3-6 X X X X X X
vadose zone (soil and 73 62
bedrock) and aquifer

conditions near
potentially extended
footprint of proposed 17SM81SB07 3-7.2 X X 17SM81SB07 3-7 X X X
repository.

SM81 MW53

Southwest
of proposed 17SM82SB06 0-5.5 X X 17SM82SB06 0-6 X X X X X X
repository Characterize aquifer
conditions in area
potentially upgradient of
proposed repository, and 17SM82SB8.5 5585 X X X X X X
vadose zone (soil and
SM82 MwW54 bedrock) and aquifer 7.3 50
conditions in area near
and potentially
downgradient (McCally
Creek drainage) of
potentially extended
footprint of proposed
repository.

17SM82SB09 5.5-8.5 X X 17SM82SB09 6-9 X X X

Characterize aquifer
conditions in area
potentially downgradient
(McCally Creek drainage)
of proposed repository or
potentially extended
footprint of proposed
repository.

Northwest of
SM83 MW55 proposed
repository

16 27

Characterize aquifer
conditions in area near
and potentially
Southeast of | downgradient (Red Devil
SMms4 MW56 proposed Creek drainage) of 6.6 76
repository | proposed repository and
within anticipated area of
influence of underground
mine workings.




Table 2-2 Sample Collection Summary - Soil Borings, Soil Sampling, and Monitoring Well Installation, Proposed Repository Area

Drilling, Soil Sampling, and Monitoring Well Installation

Rationale for Soil
Boring and
Monitoring Well
Location

Depth to | Borehole
Bedrock [Total Depth
(feet bgs) | (feet bgs)

Soil . Location
Boring RoniLoing Descrip-
Well ID X
ID tion

Characterize aquifer
conditions in area near
and potentially
downgradient (Red Devil
Creek drainage) of
proposed repository and 12
potentially extended
repository footprint, and
within anticipated area of
influence of underground
mine workings.

South of
proposed
repository

SM85 MW57 59.5

Chemical Analyses

Direct Push Soil Core (Disturbed)

Total TAL
Metals (EPA
6010/6020/
7471)

Sample
Depth
Interval (ft
bgs)

Sample ID

Total
Organic
Carbon
(EPA 9060)

Sample ID

Geotechnical Tests

Direct Push Soil Core (Disturbed)

Hydraulic Bulk Density
Conductivity Using | (ASTM D7263) -
Flexible Wall Sample

Permeameter Remolded to
Standard Effort [ (ASTM D5084) - 90%
(Standard Sample Remolded | Compaction at
Proctor) (ASTM [to 90% Compaction Optimal
D698) at Optimal Moisture
Moisture Content Content

Compaction
Characteristics
of Soil Using

Liquid Limit,
Plastic Limit,
and Plasticity
Index of Soils
(ASTM
D4318)

Grain Size
Distribution
with
Hydrometer
(ASTM D422)

Moisture
Content
(ASTM
D2216)

Sample
Depth
Interval (ft
bgs)

Specific
Gravity of Soil
Solids (ASTM

D854/C127)

Sample ID

Sample
Depth
Interval
(ft bgs)

Shelby Tube (Undisturbed)

Hydraulic
Conduc-tivity
Using Flexible

Wall
Permeameter
(ASTM D5084) -
Undisturbed
Sample

Bulk
Density
(ASTM
D7263) -
Undis-
turbed
Sample

Moisture
Content
(ASTM
D2216)

Specific
Gravity of
Soil Solids

(ASTM
D854/
C127)

Grain Size Lt L.|m|t,
R [HES i
Distribution| .
; Limit, and
with Hydro- .
Plasticity
el Index of
(sz-rz’\)/l Soils (ASTM
D4318)

Characterize vadose
zone (soil and bedrock)
and aquifer conditions in 10 58

area near proposed
repository and potentially

extended repository
footprint.

Southwest
of proposed
repository

SM86 MW58

17SM86SB03 0-3 X

17SM86SB1.5

17SM86SB04

1-4

Near existing well MW39
(possibly dry).
Characterize aquifer
conditions in area near
and potentially
downgradient (Red Devil
Creek drainage) of
proposed repository and
within anticipated area of
influence of underground
mine workings.

Near
existing well
MW39

Sms7 MW59 10.4 161

Key
ASTM = ASTM International (formerly American Society of Testing and Materials)
EPA = U.S. Environmental Protection Agency
ftbgs = below ground surface
ID = identifier
TAL = Target Analyte List




Table 2-3 Soil Characterization Summary, 2017 Tailings/Waste Rock Characterization

Sample Depth

Interval (feet bgs) XRF Arsenic

Mineralogical/Lithological Observations XRF Antimony | XRF Mercury

Moisture

Bottom

Llithology

Lithological Description

Observed
in Soil

Sample or| Red
Drill
Cuttings

Stib- | ental |Cinna
Rind | fides | Stain

Lab Total
Arsenic

(mg/kg)

Lab TCLP
Arsenic
(mg/L)

0.0 - 1.3 ft.: Moist, dark gray silty Gravel with sand. Mostly fine to medium, angular, weathered greywacke and argillite
well-graded Gravel |gravel.
0 4 with silt and sand nge gravel has dlstlnctl_ve red rind, some has vein material. Some silt and few coarse to fine sand likely Moist x| x| x| x| x 2630 8 3757 29 7178 35 205 10
well-graded Gravel |tailings/waste rock material.
with silt and sand |1.3 - 2.9 ft.: As above, but without tailings/waste rock, and medium to dark brown in color.
2.9 - 4.0 ft.: No recovery.
well-graded Gravel |4 - 6 ft.: Moist to wet, dark gray silty Gravel with sand. No indications of tailings/waste rock.
4 8 with silt ar.1d sgnd 6 - 7 ft.: Moist sandy Silt with gravel. Mostly medium stiff silt, some very fine sand, and trace fine to medium, angular Moist to 1610 18 1755 19 2893 23 16 5
sandy Silt with  [greywacke gravel. Wet
gravel 7 - 8 ft.: No recovery.
8.0 - 9.0 ft.: Wet, grayish brown silty Gravel with sand. Mostly fine to coarse, angular greywacke gravel.
well-graded Gravel o ) . ) .
s 9.0 - 9.3 ft.: Moist organic layer, moss and roots; possible buried former ground surface.
with silt and sand 9.3 - 10.5 ft.: Wet, medium to light grayish brown, silty Gravel with sand. Mostly fine to coarse angular, weathered
MP102| 8 12 Organic soil 2 - oL Tel, gnt gray - Sty : Y gular, Wet 520 0.432 213 | 7 49 10 | <Lob| 6
. N greywacke gravel,
silty Gravel with ] ; o . )
sand with some medium stiff silt, and some medium to very fine sand.
10.5 - 12.0 ft.: No recovery.
12 - 13 ft.: Moist, grayish brown, sandy Silt with gravel. Mostly medium stiff silt with some fine to very fine sand and
sandy Silt with  [trace medium, angular weathered greywacke gravel.
12 16 . gravel ' 13 - 15 ft.: Moist, orangish brown to gray, silty gravel with sand. Mostly subrounded to angular, fine to coarse, Moist 231 0.187 124 6 08 10 <LOD 6
silty Gravel with |weathered greywacke and shale gravel.
sand Some medium stiff silt, and few medium to fine sand.
15 - 16 ft.: No recovery.
Weathered BF."d.rOCk 16.0 - 19.3 ft.: Moist, orangish brown weathered shale/argillite and greywacke bedrock. .
16 20 - Shale, Argillite, X Moist
19.3 - 20.0 ft.: No recovery.
and Greywacke
20 24 Weathered Bedrock |Moist, dark gray weathered bedrock. Moist
silty Gravel with 0.0 - 3.2 ft.: Moist, dark grayish brown silty Gravel with sand. Gravel is mostly fine to very coarse angular, weathered
0 4 y sand greywacke and argillite gravel. Some medium stiff silt and few medium to fine sand. Moist 606 1.78 372 9 136 11 7 4
3.2 - 4.0 ft.: No recovery.
silty Gravel with 4.0 - 5.2 ft.: Moist, dark brown, as above, silty Gravel with sand.
y sand 5.2 - 6.0 ft.: Medium to dark brown, moist, sandy Silt with gravel. Mostly medium stiff silt, some very fine sand and
4 8 . trace fine to medium, angular Moist 787 2.46 278 8 125 10 56 5
sandy Silt with L
ravel greywacke and argillite gravel.
9 6.0 - 8.0 ft.: No recovery.
8.0 - 9.0 ft.: Moist to wet, brown sandy Gravel with silt. Mostly angular to subangular, fine to coarse greywacke gravel.
well-graded Gravel (Some fine to very fine sand, and few silt.
MP103 with silt and sand |9.0 - 9.9 ft.: Wet, brown sandy Silt. Mostly soft. Silt with few very fine sand. Moist to
8 12 sandy Silt 9.9 - 11.2 ft.: Moist, medium brown silty Gravel with sand. Mostly angular to subangular fine to very coarse greywacke Wet 172 0.078 2063 18 93 9 <LOD 5
silty Gravel with  |and argillite gravel.
sand Some medium stiff silt, and few fine to very fine sand.
11.2 - 12.0 ft.: No recovery.
12 16 silty Gravel with  [12.0 - 15.5 ft.f Moist, brownish gray, as above, silty gravel with sand. Moist 174 005 U| 116 5 <LOD 13 <LOD 5
sand 15.5 - 16.0 ft.: No recovery..
silty Gravel with (16 - 18.4 ft.: Moist, dark reddish gray, as above, silty Gravel with sand. Silt grading into clay. Gravel consists of
sand greywacke and argillite. .
16 20 Weathered Bedrock [18.4 - 19.2 ft.: Weathered shale bedrock. Moist 218 0.05 U] 113 S <LOD 13 <LOD 6
- Shale 19.2 - 20.0 ft.: No recovery.
20 24 Weathered bedrock |Moist, brown weathered bedrock. Moist
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Table 2-3 Soil Characterization Summary, 2017 Tailings/Waste Rock Characterization

Sample Depth
Interval (feet bgs)

Bottom

Llithology

Lithological Description

Moisture
Observed
in Soil

Sample or| Red
Drill
Cuttings

Mineralogical/Lithological Observations

Stib- | ental |Cinna

Rind | fides | Stain

Lab Total
Arsenic

(mg/kg)

Lab TCLP
Arsenic
(mg/L)

XRF Arsenic

XRF Antimony | XRF Mercury

0.0 - 0.3 ft.: Moist, brown, silty Gravel with sand. Mostly fine to medium, angular, weathered greywacke and argillite
. . gravel. Some gravel has distinctive red rind, some has vein material, and some is red porous rock. Some silt and few
silty Gravel with ) . - ;
sand coarse to fine sand. Likely tailings/waste rock material.
0 4 silty Gravel with 0.3 - 3.2 ft.: Moist, medium grayish brown silty Gravel with sand. Mostly subrounded to angular, fine to cobble, Moist X X | X 923 2.23 644 12 1484 18 40 5
y sand greywacke and argillite gravel.
Some medium stiff silt, and few fine to very fine sand. Does not appear to be tailings/waste rock material.
3.2 - 4.0 ft.: No recovery.
4 8 silty Gravel with |4.0 - 6.6 ft.f Moist, brown, as above, silty Gravel with sand. Moist 97 0.05 75 5 <LOD 14 <LOD 6
sand 6.6 - 8.0 ft.: No recovery.
8 12 silty Gravel with 8.0 - 10.9 ft.: M0|st, grayish brown, as above, silty Gravel with sand. Moist 17 0.05 32 4 <LOD 14 <LOD 6
sand 10.9 - 12.0 ft.: No recovery.
silty Gravel with  [12.0 - 12.9 ft.: Moist to wet, brown, as above, moist silty Gravel with sand.
sand 12.9 - 13.8 ft.: Moist to wet, brown sandy Silt with gravel. Mostly medium stiff silt, with some very fine sand, and few
MP104 sandy Silt with  [angular to subangular, medium to coarse weathered greywacke gravel. Moist to
12 16 gravel 13.8 - 15.2 ft.: Moist, medium grayish brown silty Gravel with sand. Mostly angular, fine to very coarse, greywacke Wet 194 0.05 57 4 <LOD 13 <LOD 5
silty Gravel with |and argillite gravel. Some medium stiff silt, and few medium to very fine sand.
sand 15.2 - 16.0 ft.: No recovery.
16 20 silty Gravel with  [16.0 - 19.5 ft.f Moist, brown, as above, silty Gravel with sand. Darker brown in color. Moist 621 0.05 84 5 <LOD 13 <LOD 5
sand 19.5 - 20.0 ft.: No recovery.
20 24 silty Gravel with  (20.0 - 23.6 ft.f Moist, dark grayish brown, as above, silty Gravel with sand. Moist to 183 0.05 150 7 31 10 <LOD 5
sand 23.6 - 24.0 ft.: No recovery. Wet
24 28 sth/cI_ayey Gravel |24.0-27.1 ft.f Moist to wet, grayish brown, as above, with silt transitioning into clay. Moist to 139 0.05 76 5 <LOD 13 <LOD 5
with sand 27.1 - 28.0 ft.: No recovery. Wet
clayeyir:&lel with 28.0 - 29.5 ft.: Moist to wet, grayish brown, as above, clayey Gravel with sand. Moist to
28 32 29.5 - 31.2 ft.: Weathered greywacke bedrock. 65 0.05 35 4 <LOD 15 <LOD 6
Weathered Bedrock i Wet
31.2 - 32.0 ft.: No recovery.
- Greywacke
silty Gravel with 0.0 - 3.4 ft.: Moist, grayish brown silty Gravel with sand. Mostly fine to coarse angular weathered greywacke gravel
0 4 y with some stiff silt and trace to few coarse to very fine sand. Moist 1340 1.62 1503 17 3956 25 60 6
sand
3.4 - 4.0 ft.: No recovery.
4 8 silty Gravel with  |4.0-6.2 ft.f Moist, brown, as above, silty Gravel with sand. Moist 39 0.05 27 4 <LOD 13 6 4
sand 6.2 - 8.0 ft.: No recovery.
8 12 silty Gravel with 8.0 - 10.8 ft.: M0|st, brown, as above, silty Gravel with sand. Moist 62 0.05 35 4 <LOD 13 <LOD 5
sand 10.8 - 12.0 ft.: No recovery.
silty Gravel with  [12.0 14.8 ft.: Moist, brown, as above, with slightly less gravel. .
mp10s| 2 16 sand 14.8 - 16.0 ft.: No recovery. Moist 68 0.05 “M | 4 | oD ] 18 <D ] 6
16 20 silty Gravel with  [16.0 - 19.5 ft.:.M0|st, brown, as above, silty Gravel with sand. Moist 114 0.05 72 5 78 9 <LOD 5
sand 19..5 - 20.0 ft.: No recovery.
20 24 silty Gravel with  {20.0 - 23.2 ft.f Moist, brown, as above, Silty gravel with sand. Diesel odor from 22.0 - 23.2 ft. Moist 87 0.05 59 5 <LOD 15 <LOD 7
sand 23.2 - 24.0 ft.: No recovery.
24 28 silty Gravel with  (24.0 - 27.4 ft.f Moist, brown, as above, except some gravel is subrounded, and silt is stiff. Diesel odor from 24 - 25 ft. Moist 45 0.05 26 4 <LOD 14 <LOD 6
sand 27.4 - 28.0 ft.: No recovery.
28 32 Weathered Bedrock [28.0 - 31.7 ft.: Moist, dark grayish brown, weathered shale bedrock . Moist
- Shale 31.7 - 32.0 ft.: No recovery.
0 4 NR NR NR 1290 1.45 39 5 706 12 990 15
MP106 4 8 NR NR NR 37 0.05 <LOD 5 22 3 <LOD 13
8 12 NR NR NR 62 0.05 <LOD 6 35 4 <LOD 14
12 16 Weathered Bedrock [Bedrock NR
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Table 2-3 Soil Characterization Summary, 2017 Tailings/Waste Rock Characterization

Sample Depth

Interval (feet bgs) XRF Arsenic

Mineralogical/Lithological Observations XRF Antimony | XRF Mercury

Moisture

Observed Lab Total | Lab TCLP

Bottom

Llithology

Lithological Description

in Soil

Sample or| Red
Drill
Cuttings

Stib- | ental |Cinna
Rind | fides | Stain

Arsenic
(mg/kg)

Arsenic
(mg/L)

0 4 well-graded Gravel |y, ¢ 1ok Gravel with silt and sand, tailings/waste rock. Moist X X | x X 5290 10 5450 | 37 | 17644 | 56 | 235 | 11
with silt and sand
4 8 well-graded Gravel | o e > 4 cm fragment of siltstone reduced recovery. Moist X | x| x| x 6100 14 5126 | 35 | 14009 | 50 | 358 | 12
with silt and sand
As above to 8.5 ft., then dark gray silty Gravel. Gravel is angular siltstone and greywacke, 1 - 4 cm. Some fine sand.
8 12 silty Gravel Apparent disturbed native soil. Moist X | X 1420 0.691 840 12 2099 18 123 6
10.5 - 11.3 ft. is tailings/waste rock again, dark gray.
Moist, gray silty Gravel with sand, with calcines and red porous rock. More silt and lighter color than tailings/waste
silty Gravel with  [rock above, may be tailings/waste rock mixed with disturbed native soil. Gravel fine to 2 cm angular Kuskokwim .
12 16 sand Group. At 13.8 ft. abrupt transition to tan silty Gravel. 13.8 ft. gravel is 3 to > 4 cm siltstone, some dark gray fine Moist 2390 244 1508 18 2494 21 343 10
greywacke. Angular, no tailings/waste rock.
16 20 silty Gravel with Moist, brown, as above, some shale in angular gravel. Moist 574 0.551 373 9 43 9 25 4
MP107 sand
silty Gravel with
sand I . . .
20 2 Weathered Bedrock As above to 20.7 ft., then transition to wet weathered bedrock of siltstone and greywacke. Apparent bedding dip 30 Wet 251 0.223 177 6 2 9 6 3
; degrees.
- Siltstone,
Greywacke
Weathe_red Bedrock Moist, grayish brown weathered bedrock. 24.0 - 26.0 ft. siltstone. 26.0 to 26.7 ft. greywacke, some light gray. 26.7 to .
24 28 - Siltstone, . : . Moist 30 4 <LOD 14 <LOD 6
27.7 ft. shale. 27.7 to 28.0 ft. siltstone. Apparent bedding dip 45 degrees.
Greywacke, Shale
0 4 Gravel W|tr_1 sand |Moist black Gravel with sand and silt. Tailings/waste rock, includes igneous dike clasts. Mostly siltstone and argillite, Moist X X | x X 5180 14 5671 37 17396 55 191 10
and silt trace greywacke.
4 8 Gravel W|tr_1 sand M0|§t black Gravel with sand and silt. Igneous dike clasts. Tailings/waste rock. Gravel is shale, greywacke, and Moist X x | x| x 7110 7 5181 36 15235 53 241 1
and silt calcines.
Gravel with sand 8.0 - 10.4 ft.: Moist black Gravel with silt and sand, tailings/waste rock. Gravel is > 4 cm greywacke, some shale,
8 12 and silt igneous dike, gangue. Moist X X X 4570 7 4314 31 12052 44 257 10
Silt with gravel  |10.4 - 11.7 ft.: Olive Silt with gravel. Gravel is vein material, greywacke, and igneous dike.
oorly araded As above to 13.5 ft., with trace wood debris, then abrupt transition at 13.5 ft. to very red tailings/waste rock. Red
12 16 GFr)aver\nﬁth sand tailings/waste rock has abundant sand-sized calcines. At 15.0 ft. is thin band of black, glassy, porous material. Moist, Moist X X 2150 10 1812 19 4222 27 41 5
MP108 overall color is dusky red.
poorly graded
16 20 Gravel with silt and [As above to 17 ft., black tailings/waste rock below. Gravel is red porous rock, shale, siltstone, greywacke. Moist. Moist X X X X 4230 J 30 4611 31 11611 42 56 6
sand
poorly graded  |As above to 21.9 ft., wet at 21.0 ft. Very dark gray.
20 2 Gravel with silt and 2.1 .9 - 23.5 ft. is wet, light brown Silt with gravel. Silt is non-plastic, with trace organics, native. Gravel is 4 cm angular Wet 3440 14 3089 8 4291 29 1635 23
sand siltstone and greywacke.
Silt with gravel | Transition at 23 ft. to weathered bedrock, apparent bedding dip of 30 degrees.
Weathered Bedrock - . . . .
24 28 - Siltstone, M0|st,_ light br_ownlsh gray weathered bedrock. Apparent bedding dip of 30 - 60 degrees. Siltstone and greywacke, Wet X 206 0434 191 7 75 10 8 4
trace iron stain.
Greywacke
0.0 - 3.1 ft.: Moist, dark gray silty Gravel with sand. Mostly fine to medium, angular to subrounded, weathered
0 4 silty Gravel with [greywacke an_d argillite gravel. Some gravel hgs dlstlp_ctlve red rind, some hfas vein material, and some is red porous Moist x | x 4490 9 4121 30 11876 m 255 10
sand rock. Some silt and few coarse to fine sand. Likely tailings/waste rock material.
3.1-4.0 ft.: No recovery.
4 8 silty Gravel with (4.0 - 6.2 ft.f As above, tailings/waste rock. One cobble encountered from 4.6 - 5.1 ft. Moist X | x 4730 10 4853 34 13114 48 216 10
sand 6.2 - 8.0 ft.: No recovery.
8 12 silty Gravel with 8.0 - 11.5 ft.: _As above, tailings/waste rock. Moist X x | x| x 4980 10 5165 35 13984 49 292 1
sand 11.5 - 12.0 ft.: No recovery.
MP109 12 16 silty Gravel with  [12.0 - 14.8 ft.f As above, tailings/waste rock. Moist x | x 4820 10 4245 | 30 7916 36 291 9
sand 14.8 - 16.0 ft.: No recovery.
16.0 - 16.6 ft.: Moist to wet, dark grayish brown, as above, tailings/waste rock. Water at 16.5 ft.
silty Gravel with 16.6 - 18.5 ft.: Medium to dark brown, moist with wet sections, gravelly Silt with sand. Mostly medium stiff to stiff silt, Moist to
16 20 y some angular to subrounded, X X 2320 8 2094 19 2067 18 40 5
sand ! ) Wet
fine to coarse, greywacke gravel and few very fine sand.
18.5 - 20.0 ft.: No recovery.
20 24 clayey Gravel with |Moist, brown clalyey. to silty Gravel with sgnd. Mostly fine to coarse, angular to subrounded, weathered greywacke Moist 186 005 U 66 5 25 9 <LOD 6
sand gravel. Some stiff silt/clay, and few very fine sand.

Page 3 of 9




Table 2-3 Soil Characterization Summary, 2017 Tailings/Waste Rock Characterization

Sample Depth

Interval (feet bgs) Mineralogical/Lithological Observations XRF Arsenic | XRF Antimony | XRF Mercury

Moisture

OPserv_ed Lab Total [ Lab TCLP
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Llithology Lithological Description Arsenic | Arsenic

Sample or| Red
Drill Stib- | ental |Cinna: (mg/kg) | (mg/L)

Rind | fides | Stain

Bottom
Cuttings

clayey ;fgel with 24 - 25.3 ft.: As above, clayey Gravel with sand.

MP109 | 24 28 25.3 - 27.0 ft.: Moist, brown, weathered shale bedrock. Moist 79 0.05 U 64 5 <LOD 15 <LOD 6

Weathered Bedrock X
- Shale 27.0 - 28.0 ft.: No recovery.

0.0 - 3.2 ft.: Moist, dark gray silty Gravel with sand. Mostly fine to medium, angular to subrounded, weathered
silty Gravel with |greywacke and argillite gravel. Some gravel has distinctive red rind, some has vein material, and some is red porous

0 4 sand rock. Some silt and few coarse to fine sand. Faint diesel odor. Likely tailings/waste rock material. Moist X XX X | 3100 5 2600 22 8625 35 "7 !
3.2 - 4.0 ft.: No recovery.
4 8 silty Gravel with (4.0 - 6.4 ft.f As above, tailings/waste rock. Moist % X | x 4370 6 4166 31 10236 42 145 8
sand 6.4 - 8.0 ft.: No recovery.
8 12 silty Gravel with 8.0 - 11.2 ft.: _As above, but dark grayish brown. Tailings/waste rock. Moist X X x | x| x 5410 5 3687 29 10077 42 156 9
sand 11.2 - 12.0 ft.: No recovery.
MP110 12.0 - 14.2 ft.: Moist, brown gravelly Silt with sand. Mostly medium stiff silt with some, fine to coarse angular to
12 16 gravegirilllt with Z:t;?;gular, weathered greywacke gravel and few very fine sand; gravelly loess. Gravel decreases in abundance with Moist 704 0.706 483 9 088 14 1 4
14.2 - 16.0 ft.: No recovery.
clavev Gravel with 16 - 18 ft.: Moist, brown clayey Gravel with silt and sand. Mostly medium to very coarse, angular to subangular,
16 20 yey weathered greywacke gravel. Some medium stiff clay/silt, and few very fine sand. Moist 71 0.05 U 35 4 120 11 <LOD 6

silt and sand 18 - 20 ft.: No recovery.

Weathered Bedrock . ) . . .
20 24 - Greywacke, Shale Moist, grayish brown weathered greywacke and shale bedrock. Apparent bedding dip of 30 degrees. Moist

0.0 - 3.2 ft.: Moist, dark gray silty Gravel with sand. Mostly fine to medium, angular, weathered greywacke and argillite
silty Gravel with [gravel. Some gravel has distinctive red rind, some has vein material, and some is red porous rock. Some silt and few

0 4 sand coarse to fine sand. Likely tailings/waste rock material. Moist X XX 6300 6 2843 25 10664 42 91 !
3.2 - 4.0 ft.: No recovery.
4 8 silty Gravel with (4.0 - 6.9 ft.: As above, tailings/waste rock. Diesel odor near 6 ft. Moist X X x | x| x x | 3570 4.79 2843 28 8607 43 92 8
sand 6.9 - 8.0 ft.: No recovery.
silty Gravel with 8.0 - 10.3 ft.: As above, tailings/waste rock with faint diesel odor.
MP111 8 12 sand 10.3 - 10.8 ft.: Medium brown, sandy Silt. Mostly medium stiff silt, few very fine sand. Moist X X | X X | 3930 3.39 3066 25 8574 36 102 7
sandy Silt 10.8 - 12.0 ft.: No recovery.
silty Gravel with 12.0 - 14.6 ft.: As above, but brown. Loess. Trace to few, medium to coarse, subrounded to subangular greywacke
12 16 y sand gravel. Moist 42 0.05 U 19 4 27 10 <LOD 6
14.6 - 16.0 ft.: No recovery.
clayey Gravel with |16.0 - 18.4 ft.: Moist, grayish brown clayey Gravel with sand. Mostly medium to coarse subrounded to angular,
sand weathered greywacke and argillite gravel. Some medium stiff to stiff clay, and few fine to very fine sand. .
16 20 Weathered Bedrock [18.4 - 19.3 ft.: Weathered shale and greywacke bedrock. Moist 64 0.05 U 32 4 <LOD 15 <LOD 6
- Shale, Greywacke |19.3 - 20.0 ft.: No recovery.
0.0 - 1.7 ft.: Moist, dark brown silty Sand with gravel. Mostly medium to very fine sand, some soft. silt and few, fine to
silty Sand with | V&Y coarse, angular greywacke gravel.
0 4 ygravel Some of the gravel had abundant veins and some mineralization including realgar and orpiment. Woody debris from 1 Moist X | X | X X 3170 1.7 1527 18 3110 24 94 7
-1.4ft.
1.7 - 4.0 ft.: No recovery.
silty Gravel with 4.0 - 5.3 ft.: Moist, dark gray silty Gravel with sand. Mostly fine to very coarse, angular, greywacke and argillite gravel.
4 8 y Some medium stiff silt and trace very fine sand. Moist 394 0.05 U| 413 9 764 14 59 5
sand
5.3 - 8.0 ft.: No recovery.
MP112 8.0 - 9.6 ft.: As above, silty Gravel. Moist to 9.2 ft., then wet.
8 12 silty Gra\{el 9.6 - 10.9 ft.: Wet, dark grayish brown sandy Silt. Mostly medium stiff silt, some to few very fine sand. Diesel odor Moist to X x | 503 0.062 145 12 1092 31 26 1
sandy Silt noted at 10.9 ft. Wet
10.9 - 12.0 ft.: No recovery.
12.0 - 13.9 ft.: Wet, Medium to dark gray gravelly Silt with sand. Diesel odor. Mostly medium stiff silt. some angular,
gravelly Silt with [medium to very coarse weathered greywacke gravel, and few very fine sand. Moist to

12 16 sand 13.9 - 14.9 ft.: Moist, dark gray gravelly Clay and silt. Mostly very stiff clay and silt with some angular to subrounded, Wet X 66 0.05 U| 209 6 98 9 8 4
gravelly Clay medium to coarse, weathered greywacke and argillite gravel. Trace very fine sand.
14.6 - 16.0 ft.: No recovery.
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Bottom Rind | fides | Stain

16.0 - 19.3 ft.: Moist to wet, dark grayish brown silty Gravel with sand. Mostly angular to subangular, fine to cobble,
16 20 silty Gravel with  |weathered greywacke, shale and argillite gravel. Some med stiff to stiff silt/clay. Few very fine sand. Diesel odor from | Moist to 34 005 U 33 5 <LOD 17 <LOD 8
MP112 sand 16 - 18.3 ft. Wet
19.3 - 20.0 ft.: No recovery.
20 24 Weathered Bedrock |20 - 23 ft.: Moist to wet, dark grayish brown weathered shale bedrock. Moist to
- Shale 23 - 24 ft.: No recovery. Wet
0.0 - 3.4 ft.: Moist, dark gray sandy Gravel with silt. Mostly well-graded fine to coarse subangular gravel, with some
well-graded Gravel well-graded medium to very coarse sand and few silt. Gravel consists of greywacke, argillite and vein material with
0 4 > g evidence of processing via distinctive red rind and common mineralization observed including stibnite, realgar, and Moist 8300 17 6734 41 16204 54 549 14
with silt and sand - } -
orpiment. Likely tailings/waste rock.
3.4 - 4.0 ft.: No recovery.
4 8 wgll-grgded Gravel (4 -7 ft.f As above. Tailings/waste rock. Moist 6260 24 5781 38 14623 51 541 14
with silt and sand |7 - 8 ft.: No recovery.
well-graded Gravel (8.0 - 10.3 ft.: As above, but moist. Tailings/waste rock. .
8 12 with silt and sand |10.3 - 12.0 ft.: No recovery. Moist 8060 28 8873 48 19115 60 o84 5
12 16 wgll-grgded Gravel (12 -14.7 ft As above. Tailings/waste rock. Moist 11400 19 11805 | 65 29405 87 5403 50
with silt and sand |14.7 - 16 ft.: No recovery.
16.0 - 16.3 ft.: As above. Tailings/waste rock.
well-graded Gravel [16.3 - 16.9 ft.: Medium grayish brown sandy Gravel with silt. Moist to 16.7 ft., wet below. Mostly fine to medium
with silt and sand |angular greywacke gravel, some fine to very coarse sand and few silt. Moist to
MP113 16 20 Woody Debris 16.9 - 17.4 ft.: Woody debris, possibly a large rotten root. Wet 3960 7 11217 | 55 24491 70 1347 23
sandy Silt with  [17.4 - 18.7 ft.: Top of undisturbed material. Medium brown to gray, wet, sandy Silt with gravel. Mostly medium stiff silt,
gravel some very fine sand and trace medium angular weathered greywacke gravel.
18.7 - 20.0 ft.: No recovery.
20 - 21.3 ft.: Wet, grayish brown silty Gravel with sand. Mostly round to subrounded, medium to coarse, weathered
silty Gravel with  |greywacke gravel; some soft. silt, and fine to very fine sand.
20 24 sand 21.3 - 23.2 ft.: Medium orangish brown, gravelly silt. Mostly very stiff silt, with some to some angular, medium to very Wet 411 1.05 659 1" 36 9 39 5
gravelly Silt coarse, weathered greywacke gravel.
23.2 - 24.0 ft.: No recovery.
24.0 - 27.2 ft.: Moist, grayish brown gravelly Silt. Mostly very stiff silt, with few to some subrounded to angular,
24 28 gravelly Silt medium to very coarse, weathered greywacke and argillite gravel. Moist 345 0.24 432 11 <LOD 15 18 5
27.2 - 28.0 ft.: No recovery.
gravelly Silt 28.0 - 28.9 ft.: As above, but wet.
28 32 Weathered Bedrock [28.9 - 31.3 ft.: Wet, grayish brown weathered greywacke and argillite bedrock. Bedding dip approximately 75 Wet 138 0073 181 6 <LOD 13 <LOD 5
- Greywacke, degrees.
Argillite 31.3 - 32.0 ft.: No recovery.
0.0 - 2.9 ft.: Moist, dark gray sandy Gravel with silt. Mostly well-graded fine to coarse subangular gravel, with some
well-graded Gravel well-graded medium to very coarse sand and few silt. Gravel consists of greywacke, argillite and vein material.
0 4 > g Distinctive red rind, red porous rock, and abundant evidence of mineralization including stibnite, realgar, and Moist 3610 12 3963 31 10235 43 254 10
with silt and sand . . . -
orpiment. Gray tarp material observed at 1.2 ft. Likely tailings/waste rock.
2.9 - 4.0 ft.: No recovery.
sandy Gravel with (4.0 - 5.5 ft.: As above, tailings/waste rock.
4 8 _ silt _ 5.5 - 6.6 ft.: Medium grayish brown, moist, silty Grave_zl with _san_d. Mostly well-graded, f|_ne to cqbble, angular to Moist 2740 13 1604 19 3923 27 83 7
silty Gravel with [subangular, weathered greywacke gravel, some medium stiff silt, and trace to few medium to fine sand.
MP114 sand 6.6 - 8.0 ft.: No recovery.
silty Gravel with 8.0 - 8.4 ft.: As above, silty Gravel with sand, but moist to wet and dark gray..
8 12 san.d . 8.4-11.0 ft Dark browmsh gray, moist, sandy Silt with gravel. Mostly medium stiff silt with few very fine sand and Moist to 180 0.055 46 4 42 9 <LOD 5
sandy Silt with  [trace medium, angular, argillite and greywacke gravel. Wet
gravel 11.0 - 12.0 ft.: No recovery.
12 16 sandy Silt with 12.0-14.7 ft.f Moist to wet, dark grayish brown, as above, sandy Silt with gravel. Moist to 51 0.064 24 3 69 8 <LOD 5
gravel 14.7 - 16.0 ft.: No recovery. Wet
ravelly Silt with 16.0 - 18.5 ft.: Moist to wet, dark grayish brown gravelly Silt with sand. Mostly very stiff silt (possibly clay), with some Moist to
16 20 9 y medium to very coarse subangular to subrounded weathered greywacke gravel, and some very fine sand. 83 J-| 005 U 20 3 <LOD 13 <LOD 5
sand Wet
18.5 - 20.0 ft.: No recovery.
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silty Gravel with 20.0 - 21.2 ft.: Moist, brown, silty Gravel with sand. Mostly well-graded angular to subangular, fine to medium
y sand weathered greywacke gravel, some stiff silt (possibly clay) and some fine to very fine sand. It is difficult to tell if the 20
20 24 - 21.2 ft. interval is weathered bedrock or unconsolidated material. Moist 162 005 U| 172 7 20 10 <LOD 7
Weathered Bedrock X L
MP114 - Shale, Argillite 21.2 - 23.5 ft.: Weathered shale and argillite bedrock.
’ 23.5-24.0 ft.: No recovery.

Weathered Bedrock
24 28 - Greywacke,
Argillite

24.0 - 26.8 ft.: Moist, grayish brown weathered greywacke and argillite bedrock.

26.8 - 28.0 ft.: No recovery. Moist

0.0 - 3.5 ft.: Moist, dark gray sandy Gravel with silt. Mostly well-graded fine to coarse subangular gravel, with some

well-graded medium to very coarse sand and few silt. Gravel consists of greywacke, argillite and vein material.
well-graded Gravel

0 4 e Distinctive red rind and abundant mineralization observed including stibnite, realgar, and orpiment. Likely Moist X X | X | X[ X]X 5590 12 2833 28 5892 36 266 11
with silt and sand o
tailings/waste rock.
3.5 - 4.0 ft.: No recovery.
well-graded Gravel [4.0 - 4.9 ft.: As above, tailings/waste rock.
4 8 with silt arlld sgnd 4.9 - 7.5 ft.: Medium brown to gray, moist, sandy Silt with gravel. Mostly medium stiff silt with few very fine sand and Moist X x| x| x| x| x 3680 6 3487 29 4386 29 172 9
sandy Silt with  [trace, fine to coarse, angular, weathered greywacke gravel.
gravel 7.5 - 8.0 ft.: No recovery.
sandy Silt with (8.0 - 8.8 ft.: As above, sandy Silt with gravel, except gray.
8 12 gravel 8.8 - 10.8 ft.: Moist, medium gray sandy Silt. Mostly medium stiff silt, and few very fine sand. Moist 75 0.05 U 10 3 <LOD 12 <LOD 5
MP115 sandy Silt 10.8 - 12.0 ft.: No recovery.
12 16 sandy Silt 12.0-15.2 ft.f As above except dark gray, sandy Silt with some woody debris. Moist 15.4 005 U 8 3 <LOD 11 <LOD 4
15.2 - 16.0 ft.: No recovery.
sandy Silt 16.0 - 16.7 ft.: As above, sandy Silt.
16 20 silty Gravel with 16.7 - 18.8 ft.: Reddish-brown to gray, moist silty Qrayel with sanc.L Mostly m§d|um to coarse, subrounded to Moist 173 005 U 56 4 30 9 <LOD 5
sand subangular weathered greywacke gravel, some stiff silt, and few fine to very fine sand.

18.8 - 20.0 ft.: No recovery.

sandy Silt 20.0 - 21.1 ft.: Moist sandy Silt. Mostly medium stiff silt with few very fine sand.

20 24 Weathered Bedrock [21.1 - 22.7 ft.: Medium brown, moist, weathered greywacke bedrock. Moist 92 0.05 U 27 4 <LOD 13 <LOD 5
- Greywacke 22.7 - 24.0 ft.: No recovery.

Weathered Bedrock [24.0 - 26.9 ft.: As above, weathered bedrock.

24 28 - Greywacke 26.9 - 28.0 ft.: No recovery. Moist
0.0 - 3.1 ft.: Moist, dark gray sandy Gravel with silt. Mostly well-graded fine to coarse subangular gravel, with some
0 4 we]l-grgded Gravel wglll-gra.ded me(.:hum to very coarse sand and fev.v silt. Qrave:l C(.JI"ISIStS of g.reywacll(e, argl!l!te and vein material. Moist % x| x| x| x 6890 14 4733 32 10716 a1 672 15
with silt and sand |Distinctive red rind and mineralization observed including stibnite and orpiment. Likely tailings/waste rock.
3.1 -4.0ft.: No recovery.
4 8 wgll-grgded Gravel (4.0 -6.9 ft.f As above. Tailings/waste rock. Moist to 6.2 ft., wet below. Moist to X X x| x| x| x 6610 7 4612 33 10882 43 432 12
with silt and sand |6.9 - 8.0 ft.: No recovery. Wet
well-graded Gravel (8.0 - 8.9 ft.: As above, sandy Gravel with silt. Tailings/waste rock. Wet.
8 12 with silt ar_1d s_and 8.9 - 10.9 ft.: Medium brown, moist, sandy Silt with gravel. Mostly medium stiff silt, some very fine sand, and trace to Moist to X X X X X 4150 5 2824 25 14069 47 23 6
sandy Silt with  [few, coarse, subangular weathered greywacke gravel. Wet
gravel 10.9 - 12.0 ft.: No recovery.
sandy Silt 12.0 - 12.5 ft.: Moist, brown sandy Silt. Mostly medium stiff silt with some very fine sand.
12 16 silty Gravel with 12.5 - 15.1 ft.: Medium brown silty Gravel with sand. Mostly well-graded; fine to very coarse, angular to subrounded, Moist 241 0115 146 6 569 13 <LOD 6

MP116 weathered greywacke gravel. Some stiff silt, and trace fine sand.

15.1 - 16.0 ft.: No recovery.
silty Gravel with  [16.0 - 17.0 ft.: As above.

16 20 sand 17.0 - 18.7 ft.: Moist, dark gray sandy Silt. Mostly medium stiff silt with few very fine sand. Moist 184 0.05 U 76 5 75 10 <LOD 5
sandy Silt 18.7 - 20.0 ft.: No recovery.

20.0 - 20.4 ft.: As above, moist dark gray sandy Silt.

sand

silt;?rcil)\//:”\:vith 20.4 - 21.4 ft.: Medium brown, moist, silty Gravel with sand. Mostly fine to coarse, subrounded to subangular
20 2 sand weathered gr(.aywa.cke gravel, some stiff §||t and some fllne to very flng sand. . Moist 147 005 U 50 4 <LOD 13 <LOD 5
sandv Silt 21.4 - 22.2 ft.: Moist, dark gray, sandy Silt. Mostly medium stiff silt with some very fine sand.
Weatherec}il Bedrock 22.2 - 22.8 ft.: Gray to orangish-brown, moist, clayey Gravel (weathered greywacke bedrock).
22.8 - 24.0 ft.: No recovery.
24 28 Weathered Bedrock [24.0 - 26.7 ft.: Moist, dark brown, weathered greywacke and shale bedrock. Moist

- Greywacke, Shale |26.7 - 28.0 ft.: No recovery.
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0.0 - 2.0 ft.: Moist, dark gray gravelly Sand with silt. Mostly fine to very fine sand with some fine to coarse, angular
gravel and few silt. Gravel consists mostly of greywacke and weathered greywacke, some with orangish staining
well-graded Sand ) . f ) ; ) ) . .
with silt and aravel along fractures, few friable argillite, and trace light brown/tan fine grained sandstone-like material (possibly firebrick).
0 5 well-graded gSand 2.0 - 2.5 ft.: Moist, dark gray gravelly Sand with silt. Mostly fine to very fine sand with some fine to coarse, angular Moist 466 0.05 U /| 440 10 104 11 24 5
vel-g gravel and few silt. Gravel consists mostly of greywacke and weathered greywacke, some with orangish staining
with silt and gravel . -
along fractures, some friable argillite.
2.5-5.0 ft.: No recovery.
5 -7 ft.: Moist, dark gray, mostly fine to very coarse angular Gravel, some fine to very fine sand and few silt. Gravel
5 10 weII-gr_aded Gravel con_s_lsts mostly of greywacke and weath_ered grey_wacke, some with orangls_h stal_nlng alopg fractures, some friable Moist X X 2740 0.183 2505 26 575 15 220 10
with sand argillite, and trace weathered or altered igneous dike material, and trace white vein material.
7 - 10 ft.: No recovery.
silty Gravel with Moist, dark gray, silty Gravel with sand. Mostly fine to very coarse, angular gravel with some silt and few very fine to
10 12 y sand fine sand. Gravel consists mostly of shale with some greywacke, and few argillite. Some of the greywacke had a Moist X | X 3980 0.542 878 14 438 13 30 5
distinctive tan/orange rind. Trace vein material observed.
well-graded Gravel Mostly fine to coarse, angular gravel, some to few silt. Gravel consists mostly of greywacke and weathered
12 16 gwith silt greywacke, some of which has a distinctive rind. some friable argillite, and trace mineralization and vein material. Vein| Moist X X X | X[ X ]| X 6830 1.55 3751 30 1929 21 55 6
material contained cinnabar, stibnite, and orpiment. Woody debris in cutting shoe.
poorly graded 16.0 - 16.5 ft.: Moist, dark gray, greywacke cobble with white vein material.
MP117| 16 20 Gra\{el . 16.6 - 18.0 ft.:. Sandy Silt with gravel. Mostly silt, medium stiff, some very fine to fine sand, and trace coarse, angular Moist X 639 005 U 20 3 <LOD 12 <LOD 4
sandy Silt with  [gravel consisting of weathered greywacke. Trace to few woody debris.
gravel 18.0 - 20.0 ft.: No recovery.
sandy Silt with  [Moist, dark reddish gray sandy Silt with few gravel. Mostly silt with some fine to very fine sand and trace medium to .
20 22 O ) ) ) - Moist 51 0.05 U
gravel coarse, angular gravel. Silt is medium stiff. Gravel consists of argillite and greywacke.
sandy Silt with  [22.0 - 22.5 ft.: As above.
29 2 _ gravel _ 22.5 - 23.3 ft.: Wet, dark gray silty Gravel with sand. Gravel consists of medium to very coarse, angular weathered Wet 37 3 <LOD 11 <LOD 4
silty Gravel with [greywacke.
sand 23.3 - 24.0 ft.: No recovery.
24.0 - 26.4 ft.: Wet, brown, mostly medium to very coarse, angular gravel with some silt. Gravel consists of weathered
24 28 silty Gravel greywacke ranging in color from dark gray to rusty orange. The orangish fragments are much soft.er. Trace argillite. Wet 73 0.05 U 54 4 <LOD 12 6 3
26.4 - 28.0 ft.: No recovery.
28 3 silt 28.0-30.8 ft.f Moist, dark gray, stiff Silt with trace medium to coarse, angular argillite. Moist 34 005 U 69 5 <LOD 14 <LOD 5
30.8 - 32.0 ft.: No recovery.
32.0 - 32.7 ft.: As above. Wet, dark brown.
Silt 32.7 - 33.8 ft.: Wet, reddish-brown, silty Gravel. Mostly medium to very coarse, angular weathered greywacke, some
silty Gravel Silt, medium stiff.
32 36 silty Gravel with [33.8 - 35.4 ft.: Wet, silty Gravel with sand. Mostly fine to medium, angular argillite, with some soft. silt and trace fine Wet " 5 <LOD = <LOD 6
sand to very fine sand.
35.4 - 36.0 ft.: No recovery.
0 - 2 ft.: Moist, dark gray, mostly medium to very coarse, angular Gravel with some silt and trace fine sand. Gravel
consists mostly of greywacke and weathered greywacke, and some argillite and few shale. Few greywacke were light
0 4 silty Gravel gray in color and had a distinctive rind, trace greywacke had orangish staining along fractures, and one fragment had Moist X | X | X 383 0.05 U| 161 7 115 11 <LOD 6
pyrite mineralization. Trace argillite had orangish staining along fractures.
2 - 4 ft.: No recovery.
4.0 - 5.5 ft.: Moist, dark gray, mostly fine to very coarse, angular Gravel, some to few silt and trace fine sand. Gravel
MP118 i i illi
4 8 silty Gravel c_on_5|st_s of _mostly greywacke with trace weat_h_ered greywac_ke, fevs_/ z_argllllte and trace shale. Trace greywacke had Moist X X 326 005 U| 248 8 <LOD 15 <LOD 6
distinctive rind, and trace greywacke and argillite had orangish staining along fractures.
5.5 - 8.0 ft.: No recovery.
8.0 - 9.8 ft.: Moist, dark gray, mostly fine to very coarse Gravel with some silt and trace fine sand. Gravel consists
8 12 silty Gravel mostly of friable wgatheref:l shale, some argillite and some greywacke. Pyrite crystals (cubic form) observed in several Moist X X 430 005 U| 468 12 17 1 23 5
fragments of very fine grained greywacke.
9.8 - 12.0 ft.: No recovery.
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12.0 - 13.3 ft.: Moist, dark gray, mostly fine to very coarse Gravel with some silt and trace fine sand. Gravel consists
12 16 silty Gravel mostly of greywacke with few argillite and few shale. Several large pieces of vein material. Moist 660 0.05 U| 543 12 92 11 79 7
13.3 - 14.0 ft.: No recovery.
16.0 - 18.3 ft.: Wet, dark gray, mostly fine to coarse Gravel with some silt and trace fine sand. Gravel consists mostly
16 20 silty Gravel of greywalcke and.weathered greywacke with some argillite and few shale. Trace vein material observed in greywacke. Wet 7420 29 5088 35 6783 35 1396 21
Notably different light gray, soft. clay encountered at ~17.9 ft.
18.3 - 20.0 ft.: No recovery.
20.0 - 20.8 ft.: Wet, dark gray to orangish brown mottled, micaceous, very fine sandy Silt.
. 20.8 - 21.6 ft.: Moist to wet medium brown gravelly Silt. Gravel is medium to coarse, subangular, weathered
MP118 sandy Silt .
ravelly Silt greywacke and argillite.
20 24 9 ) 21.6 - 22 ft.: Moist, dark gray to orangish-brown mottled, micaceous, very fine sandy Silt. Wet 1050 2.86 452 14 166 15 <LOD 9
sandy Silt N . e .
) 22.0 - 22.7 ft.: Moist to wet, silty Gravel. Gravel is fine to very coarse, angular to subangular and consists of
silty Gravel : . .
weathered greywacke that is orangish-brown in color.
22.7 - 24.0 ft.: No recovery.
24 26 silty Gravel with  [Wet, dark gray, well-gradeq silty Gravel W|th sand. Mostly medium to coarse subrounded to subangular weathered Wet 12 0.069 70 5 <LOD 14 <LOD 6
sand greywacke gravel. Some silt, and few very fine to coarse sand.
26 28 Weathered Bedrock 26 - 27 ft.f Moist, brown weathered bedrock. Moist
27 - 28 ft.: No recovery.
0.0 - 2.1 ft.: Moist to wet, dark brownish gray, mostly subangular to subrounded, fine to coarse Gravel with some silt
0 4 silty Gravel and few medium to very coarse sand. G_ravel consists pnmarll_y c_)f gr_eywackg and grg_llllte with vein mater_lal. Some Moist to X X x | x 3970 15 2847 28 11080 47 8 6
fragments had one or more of the following, red porous rock, distinctive red rind, stibnite, realgar, and orpiment. Wet
2.1-4.0ft.: No recovery.
. . 4.0 - 5.5 ft.: Moist to wet, dark brownish gray silty Gravel with sand. Mostly medium to very coarse, subangular gravel,
silty Gravel with . : ) )
sand some silt, and few very fine sand. Gravel consists of brownish weathered greywacke. Moist to
4 8 e 5.5 - 6.8 ft.: Dark brownish gray gravelly Silt with sand. Mostly silt with few to trace subangular to subrounded, coarse 167 0.05 U 44 4 219 10 <LOD 5
gravelly Silt with ) ) Wet
gravel, and trace very fine sand. Gravel consists of weathered greywacke.
sand
6.8 - 8.0 ft.: No recovery.
8.0 - 8.8 ft.: Moist, dark brown, mostly subangular, coarse Gravel with some silt. Gravel consists of weathered
silty Gravel greywacke and trace weathered argillite.
Silt 8.8 - 9.8 ft.: Moist, dark gray to black, stiff Silt with decomposing woody debris. .
8 12 silty Sand with (9.8 - 10.6 ft.: Dark grayish-brown, moist, silty Sand with gravel. Mostly very fine sand with some silt and trace Moist 81 0.05 U 99 6 <LOD 5 <LOD 6
MP119 gravel subangular, weathered greywacke.
10.6 - 12.0 ft.: No recovery.
well-araded Sand 12 - 15 ft.: Moist, dark brownish gray gravelly Sand with silt. Mostly very fine sand with some gravel and some silt.
12 16 vel-g Gravel is medium to very coarse subrounded to angular, consisting of weathered greywacke. Moist 62 0.05 U 68 5 35 10 <LOD 6
with silt and gravel .
15 - 16 ft.: No recovery.
16.0 - 18.5 ft.: Moist to wet, dark brownish gray, mostly angular to subrounded, fine to very coarse Gravel, with some Moist to
16 20 silty Gravel silt and few fine to very fine sand. Gravel consists of weathered bedrock. 105 0.05 U 53 5 64 12 <LOD 7
Wet
18.5 - 20.0 ft.: No recovery.
20.0 - 23.2 ft.: Moist, dark gray, mostly stiff Silt with trace gravel and few very fine sand. Gravel is fine to very coarse,
20 24 Silt subrounded to angular weathered greywacke. Moist 14 0.05 U 53 6 50 11 <LOD 7
23.2 - 24.0 ft.: No recovery.
. 24.0 - 26.8 ft.: Moist to wet, dark grayish brown, mostly medium to very coarse angular Gravel with some silt and few | Moist to
24 27 silty Gravel fine to very fine sand. Gravel consists of weathered greywacke. Wet from 25.7 to 26.4 ft. Wet 148 0.05 U 120 ! 27 ! <LOD !
Weathered Bedrock [26.8 - 27.3 ft.: Moist to wet, reddish brown weathered greywacke bedrock, dipping at approximately 45 degrees. Moist to
27 28
- Greywacke 27.3 - 28.0 ft.: No recovery. Wet
0.0 - 1.7 ft.: Moist to wet, dark gray, mostly subangular to subrounded, fine to coarse Gravel with some silt and few
medium to very coarse sand. Gravel consists primarily of greywacke and argillite with vein material. Some fragments
silty Gravel included one or more of the following: red porous rock, distinctive red rind, stibnite, realgar, and orpiment. .
MP1201 0 4 Silt 1.7 - 3.0 ft.: Moist, dark brown Silt with few very fine sand. Silt is medium stiff with low plasticity, and trace large Moist X X XX 3110 3.03 1054 14 3630 23 56 5
woody debris.
3.0 - 4.0 ft.: No recovery.
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Sample Depth
Interval (feet bgs)

Bottom

Table 2-3 Soil Characterization Summary, 2017 Tailings/Waste Rock Characterization

Llithology

Lithological Description

Moisture
Observed

in Soil

Sample or| Red
Drill
Cuttings

Mineralogical/Lithological Observations

Stib- | ental |Cinna

Rind | fides | Stain

Lab Total
Arsenic

(mg/kg)

Lab TCLP
Arsenic
(mg/L)

XRF Arsenic

XRF Antimony | XRF Mercury

4.0 - 6.6 ft.: Moist, dark grayish brown, mostly very fine Sand with some medium stiff silt and few gravel. Silty Sand
4 8 Sand with silt lenses from 5.1 - 5.5 ft. and 6.3 - 6.6 ft. Gravel consists of angular to subangular, medium to coarse weathered Moist 269 0.05 144 6 17 10 7 4
greywacke.
6.6 - 8.0 ft.: No recovery.
silty Sand 8.0 - 8.5 ft.: Wet, dark brownish gray silty Sand. Sand is very fine, silt is soft.
sand))/l Silt with 8.5 - 9.4 ft.: Medium to dark brown sandy Silt with gravel. Mostly stiff silt, some fine to very fine sand and trace to few
coarse angular weathered greywacke gravel.
8 12 . gravel . 9.4 - 10.6 ft.: Medium to dark brown silty Gravel with sand. Mostly fine to very coarse, subangular to angular, Wet 90 0.05 31 3 <LOD 12 <LOD °
silty Gravel with . ) e ) ;
weathered greywacke gravel, with some medium stiff silt, and few fine to very fine sand.
sand
MP120 10.6 - 12.0 ft.: No recovery.
silty Gravel with  [12.0 - 14.1 ft.: Wet, brown, as above, silty Gravel with sand.
12 16 sanq _ 14.1-14.9 ft.: MOIStZ gravelly Silt with sand. Mostly stiff silt with some fine angular weathered argillite and greywacke Wet 74 0.05 55 4 32 9 <LOD 5
gravelly Silt with |gravel and few very fine sand.
sand 14.9 - 16.0 ft.: No recovery.
gravelly Silt with [16.0 - 16.6 ft.: Moist to wet, dark brown, as above, gravelly Silt with sand.
sand 16.6 - 18.3 ft.: Medium brown to dark gray, moist to wet, silty Gravel with sand. Mostly well-graded angular, very fine
16 20 silty Gravel with  [to coarse weathered greywacke and argillite gravel, some stiff silt and trace medium to coarse sand. Wet from 17.3 - Moist to 104 0.05 56 4 <LOD 13 <LOD 5
sand 18.4 ft. on top of weathered bedrock. Wet
Weathered Bedrock [18.3 - 18.9 ft.: Weathered greywacke bedrock with ~45 degree bedding dip.
- Greywacke 18.9 - 20.0 ft.: No recovery.
0.0 - 2.1 ft.: Moist to wet, dark gray silty Gravel with sand. Mostly well-graded, fine to coarse angular gravel consisting
silty Gravel with |of weathered argillite and greywacke; some with distinctive red rind and some with vein material. Some silt medium
sand stiff and few coarse to med sand. Likely tailings/waste rock. Moist to
0 4 silty Sand with  [2.1 - 2.3 ft.: Wet, dark gray silty Sand with gravel. Mostly fine to very fine sand, with some med stiff silt and trace Wet XX 3020 1.67 2517 28 2648 27 186 10
gravel coarse angular greywacke gravel.
2.3 -4.0ft.: No recovery.
I 4.0 - 4.5 ft.: Moist, dark brown gravelly Silt with sand. Mostly stiff silt with some medium, angular argillite gravel, and
gravelly Silt with ) f . ?
sand few very fine sand. Appears to be undisturbed native material.
4 8 . X 4.5 - 6.6 ft.: Moist, medium to dark brown, silty Gravel with sand. Well-graded from fine to cobble sized, angular Moist 1120 3.34 431 9 362 11 9 4
silty Gravel with e : )
MP121 greywacke gravel, some stiff silt and few medium to fine sand.
sand
6.6 - 8.0 ft.: No recovery.
silty Gravel with 8.0 - 8.8 ft.: As above, but dark gray.
sand 8.8 - 10.2 ft.: Moist, dark gray, sandy Silt with gravel. Mostly medium stiff silt with few very fine sand and trace med to
sandy Silt with  [fine, subrounded to subangular argillite gravel. .
8 12 gravel 10.2 - 10.8 ft.: Medium brown, moist, gravelly Silt with sand. Mostly medium to very coarse subangular weathered Moist 249 0.168 98 4 49 8 5 3
gravelly Silt with [greywacke gravel, some stiff silt and few medium to fine sand. Appears to be weathered greywacke bedrock.
sand 10.8 - 12.0 ft.: No recovery.
Weathered Bedrock [12 - 15 ft.: Moist to wet, dark brown weathered greywacke bedrock. Moist to
12 16
- Greywacke 15 - 16 ft.: No recovery. Wet
Key

<LOD = Less than level of detection for XRF
bgs = below ground surface

ft. = feet

Conc. = Concentration
ID = identifier

J- = The analyte was detected. The associated result is estimated. Biased low.
mg/kg = milligrams per kilogram
mg/L = milligrams per liter

NR = not reported

ppm = parts per million

Sb - Antimony

TCLP = toxicity characteristic leaching procedure
U = The analyte was analyzed for but not detected. The value provided is the method detection limit.
XRF = X-ray fluoresence spectroscopy
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Table 2-4 2017 Main Processing Area Tailings/Waste Rock Characterization Laboratory Soil Sample Results
Sample Interval

Soil Boring Sample ID Depth (feet bgs) Total Arsenic | TCLP Arsenic
ID (mgl/kg) (mgl/L)
Bottom
17MP102SB04 0
MP102 17MP102SB08 4 8 1610 17.8
17MP102SB12 8 12 520 0.432
17MP102SB16 12 16 231 0.187
17MP103SB04 0 4 606 1.78
17MP103SB08 4 8 787 2.46
MP103 17MP103SB12 8 12 172 0.078
17MP103SB16 12 16 174 0.05 U
17MP103SB18.4 16 18.4 218 0.05 U
17MP104SB04 0 4 923 2.23
17MP104SB08 4 8 96.8 0.05 U
17MP104SB12 8 12 117 0.05 U
MP104 17MP104SB16 12 16 194 0.05 U
17MP104SB20 16 20 621 0.05 U
17MP104SB24 20 24 183 0.05 U
17MP104SB28 24 28 139 0.05 U
17MP104SB29.5 28 29.5 65.3 0.05 U
17MP105SB04 0 4 1340 1.62
17MP105SB08 4 8 38.5 0.05 U
17MP105SB12 8 12 62.2 0.05 U
MP105 17MP105SB16 12 16 68 0.05 U
17MP105SB20 16 20 114 0.05 U
17MP105SB24 20 24 86.8 0.05 U
17MP105SB28 24 28 44.6 0.05 U
17MP106SB04 0 4 1290 1.45
MP106 17MP106SB08 4 8 37 0.05 U
17MP106SB12 8 12 62.1 0.05 U
17MP107SB04 0 4 5290 9.69
17MP107SB08 4 8 6100 13.5
MP107 17MP107SB12 8 12 1420 0.691
17MP107SB16 12 16 2390 2.44
17MP107SB20 16 20 574 0.551
17MP107SB24 20 24 251 0.223
17MP108SB04 0 4 5180 13.9
17MP108SB08 4 8 7110 7.45
17MP108SB12 8 12 4570 7.24
MP108 17MP108SB16 12 16 2150 10.3
17MP108SB20 16 20 4230 J 29.7
17MP108SB24 20 24 3440 13.6
17MP108SB28 24 28 206 0.434
17MP109SB04 0 4 4490 8.91
17MP109SB08 4 8 4730 9.73
17MP109SB12 8 12 4980 10.4
MP109 17MP109SB16 12 16 4820 10.2
17MP109SB20 16 20 2320 7.5
17MP109SB24 20 24 186 0.05 U
17MP109SB25.5 24 255 78.9 0.05 U
17MP110SB04 0 4 3100 5.2
17MP110SB08 4 8 4370 5.97
MP110 17MP110SB12 8 12 5410 5.19
17MP110SB16 12 16 794 0.706
17MP110SB20 16 20 70.8 0.05 U
17MP111SB04 0 4 6300 5.63
17MP111SB08 4 8 3570 4.79
MP111 17MP111SB12 8 12 3930 3.39
17MP111SB16 12 16 41.9 0.05 U
17MP111SB18.4 16 18.4 64.2 0.05 U
17MP112SB04 0 4 3170 1.7
17MP112SB08 4 8 394 0.05 U
MP112 17MP112SB12 8 12 503 0.062
17MP112SB16 12 16 65.9 0.05 U
17MP112SB20 16 20 34.2 0.05 U




Table 2-4 2017 Main Processing Area Tailings/Waste Rock Characterization Laboratory Soil Sample Results
Sample Interval

Soil Borin Total Arsenic | TCLP Arsenic
- 9| sample D Depth (feet bgs) malka) P
17MP113SB04 0 4 8300 17.4
17MP113SB08 4 8 6260 23.7
17MP113SB12 8 12 8060 28.1
MP113 17MP113SB16 12 16 11400 18.5
17MP113SB20 16 20 3960 6.74
17MP113SB24 20 24 411 1.05
17MP113SB28 24 28 345 0.24
17MP113SB29 28 29 138 0.073
17MP114SB04 0 4 3610 12.3
17MP114SB08 4 8 2740 13.3
MP114 17MP114SB12 8 12 180 0.055
17MP114SB16 12 16 50.7 0.064
17MP114SB20 16 20 83 J- 0.05 U
17MP114SB21.2 20 21.2 162 0.05 U
17MP115SB04 0 4 5590 12.3
17MP115SB08 4 8 3680 5.76
MP115 17MP115SB12 8 12 75.3 0.05 U
17MP115SB16 12 16 15.4 0.05 U
17MP115SB20 16 20 173 0.05 U
17MP115SB21.1 20 21.1 91.6 0.05 U
17MP116SB04 0 4 6890 13.6
17MP116SB08 4 8 6610 7.29
MP116 17MP116SB12 8 12 4150 5.28
17MP116SB16 12 16 241 0.115
17MP116SB20 16 20 184 0.05 U
17MP116SB22.2 20 222 147 0.05 U
17MP117SB04 0 4 466 0.05 U
17MP117SB08 4 8 2740 0.183
17MP117SB12 8 12 3980 0.542
MP117 17MP117SB16 12 16 6830 1.55
17MP117SB20 16 20 639 0.05 U
17MP117SB24 20 24 50.9 0.05 U
17MP117SB28 24 28 73.1 0.05 U
17MP117SB32 28 32 34.3 0.05 U
17MP118SB04 0 4 383 0.05 U
17MP118SB08 4 8 326 0.05 U
17MP118SB12 8 12 430 0.05 U
MP118 17MP118SB16 12 16 660 0.05 U
17MP118SB20 16 20 7420 29.2
17MP118SB24 20 24 1050 2.86
17MP118SB26 24 26 112 0.069
17MP119SB04 0 4 3970 15
17MP119SB08 4 8 167 0.05 U
17MP119SB12 8 12 81.1 0.05 U
MP119 17MP119SB16 12 16 61.5 0.05 U
17MP119SB20 16 20 105 0.05 U
17MP119SB24 20 24 14 0.05 U
17MP119SB27 24 27 148 0.05 U
17MP120SB04 0 4 3110 3.03
17MP120SB08 4 8 269 0.05 U
MP120 17MP120SB12 8 12 89.5 0.05 U
17MP120SB16 12 16 74.2 0.05 U
17MP120SB18.3 16 18.3 104 0.05 U
17MP121SB04 0 4 3020 1.67
MP121 17MP121SB08 4 8 1120 3.34
17MP121SB12 8 12 249 0.168
Key

J = The analyte was detected. The associated result is estimated.

J- = The analyte was detected. The associated result is estimated. Biased low.

mg/kg = milligrams per kilogram.

mg/L = milligrams per liter.

U = The analyte was analyzed for but not detected. The value provided is the method detection limit.



Table 2-5 Field Data Summary, 2017 Groundwater Monitoring Well Installation

Sample Depth
Interval (feet bgs)

Bottom

Llithology

Lithological Description

Mineralogical/Lithological Observations

Cinnabar |Realgar| Orpiment

Groundwater

XRF Antimony | XRF Arsenic XRF Mercury L .

Monitoring Well Installation

Moisture .
Observed UL Monitoring

Conc. in Soil COR L Monitoring (Well Screened
Error (ppm) Error Sample or (CEIE B Well ID Interval (feet
L P'e OF | \ell, 9/26/17 )

Drill
Cuttings (3l

0 - 1 ft.: Moist, grayish brown loess. Thin (5 mm thick) bands of iron stain in very fine
Silt with sand sand.
0 2 Silt with sand and aravel 1 - 2 ft.: Silt with sand and gravel. Gravel is dark gray siltstone, blocky, 1-3 cm. Sand Moist
9 is very fine to fine. Silt low plasticity. Trace roots. At this location drill pad was
established by scraping approx. 3 ft. of soft. soil to make flat, stable surface.
2.0 - 2.2 ft.: As above, but brownish gray.
Silt with sand and gravel 2.2 -4.0 ft.: Weathered bedrock at 2.2 ft. with > 4cm cobbles of well-lithified
P 4 Weathered Bedrock - Greywacke |greywacke. Greywacke is dark gray, silty, very fine sandstone with occasional Moist
Weathered Bedrock - Siltstone |weathered to brown with iron staining. Interstitial silt is stiff, sand is very fine to fine.
Weathered Bedrock - Shale  |2.6 to 3.3 ft. is dark gray siltstone. 3.3 to 3.8 ft. is black shale with apparent 30
degree bedding dip. Shale is friable, weathered to clay in places.
4 6 Weathered Bedrock - Shale, |Moist, dark gray weathered bedrock. Mostly black friable shale, locally weathered to Moist
Argillite clay, with some blocky argillite. Apparent bedding dip 30 degrees.
6 8 Weathered Bedrock - Argillite, |As above, but moist, with more blocky argillite than friable shale. Iron stain 7.5 - 7.9 Moist
Shale ft. Apparent bedding dip 30 degrees.
Moist, dark gray weathered bedrock. Friable black shale readily weathered to brown .
8 10 Weathered Bedrock - Shale clay. Apparent bedding dip of 45 degrees on iron-stained bedding planes. Moist
Weathered Bedrock - Shale, |As above, with band of dark gray, poorly-lithified greywacke at 10.5 to 11.0 ft. .
10 12 Moist
Greywacke between shale layers.
} Moist, dark grayish brown shale weathering significantly to tight, lean clay. Vey stiff. .
12 14 Weathered Bedrock - Shale Apparent bedding dip 45 degrees. Direct push becoming difficult. Moist
14 15 Weathered Bedrock - Argillite  |As above transitioning to blockier argillite at 14.7 ft. Refusal by direct push at 15 ft. Moist
15 17 Bedrock - Argl!:glee’ Greywacke, Argillite and greywacke with iron staining. Some shale possible. Dry, dark brown. Dry
17 19.5 Bedrock - Greywacke, Silstone |Greywacke and brown siltstone. Dry. Dry
Cuttings are mostly pulverized rock (suspected friable shale). Very few flat black
19.5 22 Bedrock - Shale, Argillite shale cuttings and few blocky argillite cuttings. Orangish-yellow iron stain in argillite. Dry
SM72 Dry, very dark gray. MwW44
Bedrock - Argillite, Shale, Dry, very dark gray, blocky to platy weak argillite and friable shale. Few brown
22 245 . . ) . - . Dry
Siltstone siltstone with brownish-yellow iron stain.
245 27 Bedrock - Siltstone, Greywacke ﬁ:gjvtgne and weak brownish-gray greywacke. Some iron stain. Dry, dark grayish Dry
27 29.5 Bedrock - Greywacke Dry, dark brown, greywacke. Dry
29.5 32 Bedrock - Argillite, Siltsone, Shale|Dry, very dark gray argillite and very dark brown siltstone. Some platy shale. Dry 29.84
32 34.5 Bedrock - Greywacke Dry, gray greywacke . Dry
Bedrock - Shale, Argillite, Mostly shale, very few cuttings and very light colored pulverized rock. Some Argillite
345 37 Dry
Greywacke and greywacke. Dry, dark gray.
37 39.5 Bedrock - Argillite, Shale Dry black argillite and shale. Dry
: Weak greywacke with a salt and pepper appearance, with visible grains of quartz
395 42 Bedrock - Greywacke and calcite. Drill returns have fine white dust. Few cuttings. Dry, light gray. Dry
42 445 Bedrock - Argillte fIi)lack, blocky argillite with brown iron stain on fractures. Larger cuttings. Moist at 44 Moist
44.5 47 Bedrock - Argillite Dry black argillite, smaller cuttings. Dry
47 49.5 Bedrock - Siltstone Dry black siltstone, angular to blocky, trace iron stain. Dry
495 52 Bedrock - Siltstone ?1arflt( gray siltstone, subangular, with brown iron stain on fractures. Moist from 50 to Dry
: Dry, mostly light gray pulverized cuttings, with medium gray greywacke with visible
52 545 Bedrock - Greywacke quartz and calcite. Poorly lithified. Dry
54.5 57 Bedrock - Siltstone, Argillite Dry black siltstone and argillite, blocky to platy. Dry 48 - 68
57 59.5 Bedrock - Argillite, Siltstone Dry black argillite with some very dark gray siltstone. Dry
59.5 62 Bedrock - Argillite, Siltstone  |As above with more siltstone. Dry
62 64.5 Bedrock - Argillite, Siltstone  |As above, but very dark gray. Occasional quartz veins in siltstone. Moist at 64 ft. Moist
64.5 67 Bedrock - Siltstone, Greywacke |[Gray, siltstone and greywacke. Trace quartz. Moist below 65 ft. Moist
} Gray greywacke with quartz veins. Iron staining in veins. Slower rate of penetration
67 69 Bedrock - Greywacke due to harder rock compared to intervals above. Wet below 68 ft. Wet




Table 2-5 Field Data Summary, 2017 Groundwater Monitoring Well Installation

SM73

Sample Depth
Interval (feet bgs)

Bottom

Llithology

Lithological Description

Mineralogical/Lithological Observations

Elem-

ental |Cinnabar|Realgar| Orpiment

Mercury

Iron
Stain

XRF Antimony

XRF Arsenic

Groundwater

XRF Mercury Observations

Monitoring Well Installation

Moisture Static Water o
Observed Level in Monitoring
in Soil Monitoring (Well Screened

Error Completed
Sample or Well, 9/26/17 Well ID Interl;/:;)(feet

Drill
Cuttings (3l

0.0 - 0.8 ft.: Moist, light reddish brown loess with low plasticity. Occasional rootlets
Silt with sand and reddish streaks of decomposing organics. .
0 2 Silt with gravel 0.8 - 2.0 ft.: Firm Silt with gravel. Loess, disturbed. Occasional pieces of fissile shale <Lob 12 7 3 <Lob ° Moist
with subrounded to subangular gravel. Gravel is 5 mm to 2 cm.
Moist light reddish brown, firm Silt with trace gravel. Disturbed loess. Low plasticity
2 4 Silt and rootlets and evidence of decomposition throughout. Base of interval is moist peat, <LOD 12 12 3 <LOD 4 Moist
layer, 1" thick (suspected pre-mining soil surface).
4.0 - 4.2: Moist, very dark brown Peat. Suspected pre-mining soil surface.
Peat 4.2 - 5.3 ft.: No recovery. .
42 6 Silt 5.3 to 6 ft.: Firm inorganic Silt with bands of red and grey throughout interval. Trace <Lob 12 12 3 <Lob 4 Moist
angular gravel 2 mm to 5mm. Low plasticity. Loess.
6.0 - 6.3 ft.: Moist, light reddish brown, inorganic silt with low-mod plasticity. Very firm
Silt with sand loess throughout.
6 8 [ 6.3 - 7.3 ft.: Some subangular to angular gravel, 1-3 cm, mostly siltstone with iron X <LOD 12 16 3 <LOD 5 Moist
Silt with gravel - :
staining (weathering).
7.3 - 8.0 ft.: No recovery.
Silt 8.0 - 8.4 ft.: Moist, light reddish brown, very firm inorganic Silt with low to moderate
} plasticity. ’
8 10 Weathered Bedrock - Greywacke, 8.4 - 8.9 ft.: Weathered greywacke and highly weathered shale. <LOD 4 51 4 <LOD 6 Moist
Shale .
8.9 - 10.0 ft.: No recovery.
10 12 Weathered B_edrock - Graywack, M0|st, weathered i_:>edrock consisting of _da_lrk gray Gravel v‘wth Silt. Greywacke and X <LOD 13 30 3 <LOD 5 Moist
Siltstone siltstone. Dense silt throughout. Iron staining present on siltstone.
Moist, weathered bedrock consisting of dark gray gravel with silt.
12.0-12.5 ft.:: Siltstone with visible quartz grains and iron staining (weathering) along
12 14 Weathered Bedrock - Siltstone |fracture planes. No bedding apparent. X <LOD 13 39 4 <LOD 6 Moist Mw45
12.5 - 14.0 ft.: siltstone with less Fe weathering. Apparent bedding dip at base of
interval is approximately 45 degrees.
15 17 Weathered Bedrock - Siltstone |Dry, dark gray siltstone with iron staining (weathering) along bedding planes. <LOD 13 34 4 <LOD 5 Dry
17 19.5 Weathered Bedrock - Siltstone Dry, dark‘ grayish brown siltstone with apparent grains of quartz and iron staining <LOD 13 30 4 <LOD 5 Dry
(weathering).
19.5 22 Weathered i?gi:ﬁtc: - Siltstone, Dry, very dark gray siltstone with iron staining (weathering). Some argillite. X <LOD 12 31 4 <LOD 5 Dry
22 245 Weathered Bedrock - Greywacke g;r:/ﬁiasrst;?;l;rger fragments of greywacke. Iron staining and possible realgar. Dry, <LOD 13 68 5 <LOD 6 Dry
24.5 27 Weathered Bedrock - Greywacke |As above, except dark gray. X <LOD 13 30 4 <LOD 6 Dry
27 295 Weathered Bedrock - Shale, |Dry, dark reddish brown weathered shale with very small cuttings of possible <LOD 13 27 3 <LOD 5 Dry
Greywacke greywacke.
29.5 32 Weathered Bedrock - Shale  |Dry, dark reddish brown weathered shale with some iron staining. X <LOD 13 23 3 <LOD 6 Dry
32 345 Bedrock - Siltstone Dry, dark reddish brown siltstone with iron staining. X <LOD 14 18 3 <LOD 6 Dry
345 37 Bedrock - Siltstone As above, but dark gray. X <LOD 13 11 3 <LOD 6 Dry
37 39.5 Bedrock - Greywacke Dry, dark grayish brown greywacke with iron staining along fracture planes. X <LOD 14 13 3 <LOD 6 Dry
39.5 42 Weathered Bedrock - Shale  |Dry, dark reddish brown weathered shale. <LOD 13 16 3 5 4 Dry
42 44.5 Weathered Bedrock - Siltstone |Dry, dark grayish brown siltstone with iron staining (weathering). X <LOD 13 20 3 <LOD 6 Dry 42.39
445 47 Weathered Bedrock - Shale Dry, dark gray weathered shale. Iron staining (weathering) apparent along bedding or <LOD 13 31 4 <LOD 5 Dry
fracture planes.
47 49.5 Bedrock - Siltstone Dry, dark gray siltstone. Larger cuttings (harder) than siltstone above. <LOD 14 36 4 <LOD 6 Dry
49.5 52 Weathered Bedrock -Shale Dry, dark gray weathered shale. <LOD 12 50 4 <LOD 5 Dry
52 545 Bedrock - Greywacke, Silstone zrg/k iiglt(ing;r:y, greywacke with few siltstone with visible quartz grains. Pulverized <LOD 13 26 3 <LOD 5 Dry
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Table 2-5 Field Data Summary, 2017 Groundwater Monitoring Well Installation

Sample Depth
Interval (feet bgs)

Groundwater
Observations

Mineralogical/Lithological Observations

XRF Antimony | XRF Arsenic XRF Mercury Monitoring Well Installation

Moisture .
Observed Static Water

Red \irious S Vein | Red Iron in Soil COR L
Bottom Porous "Slag" Stibnite | ental |Cinnabar|Realgar| Orpiment Sulfides Odor rror Error s | Completed
ample or
9 Well, 9/26/17

Rock Mercury Material | Rind Stain
Drill
(feet bgs)

Llithology Lithological Description Monitoring
Monitoring (Well Screened
Well ID Interval (feet

bgs)

Cuttings

545 57 Weathered Bedrock - Greywacke Co_m_parably Iarge_r (up to 2 cm) cuttln_gs of greywacke. Visible grains and iron X <LOD 13 25 3 <LOD 5 Dry 42.39
staining (weathering). Pulverized cuttings. Dry, dark gray.
57 595 Weathered Bedrock - Greywacke Dry, dz?\rk gray, .greywacke, heavily weathered to reddish brown. Iron staining. X <LOD 12 24 3 <LOD 5 Dry
Pulverized cuttings.
595 62 Weathered Bedrock - Greywacke Dry, de_lrk gray, _greywacke, heavily weathered to reddish brown. Iron staining. X <LOD 13 32 3 <LOD 5 Dry
Pulverized cuttings.
62 64.5 Bedrock - Greywacke, Argillite | Dry, black, greywacke and possible argillite. Pulverized cuttings. <LOD 13 45 4 <LOD 5 Dry
Greywacke with visible quartz grains and iron staining throughout. Greywacke
64.5 67 Bedrock - Greywacke grainsize slightly larger (fine sand) than previous intervals. Reported by driller as X <LOD 14 47 4 <LOD 6 Wet
SM73 hardest drilling in boring. Cuttings are moist much water in returns. Wet below 66 ft. Mw45
67 695 Bedrock - Argillite, Greywacke Bl_ack arglll_lte and greywacke. Argillite has iron staining along fractures. Cuttings X <LOD 13 66 5 <LOD 6 Wet
slightly moist. Wet. 61-81
Dark reddish brown weathered greywacke. Cuttings are mostly pulverized loose fines
69.5 72 Weathered Bedrock - Greywacke |with some greywacke weathered to brownish red. Iron staining. Cuttings slightly X <LOD 13 87 5 <LOD 6 Wet
moist. Wet.
72 74.5 Bedrock - Greywacke As above. Cuttings slightly moist. Wet. X <LOD 13 59 4 <LOD 6 Wet
74.5 77 Bedrock - Greywacke As above, but color is light reddish brown. X <LOD 13 85 5 <LOD 5 Wet
77 79.5 Bedrock - Greywacke As above. but dark reddish brown and dry. X <LOD 13 56 4 <LOD 5 Wet
795 82 Bedrock - Argillite, Greywacke, Dz‘arI.< gray argllllt.e.and some weathered greywacke and weathered shale with <LOD 13 62 4 <LOD 6 Wet
Shale minimal iron staining. Dry.
silty Gravel 0.0 - 1.4 ft.: Moist, grayish brown silty Gravel. Gravel is fine to 4 cm, decomposed
Clay greywacke with iron staining, and fine friable black shale. .
0 2 Weathered Bedrock - Argillite, |1.4 to 1.6 ft.: Clay. X <Lob | 13 64 4 | <tob ° Moist
Shale 1.6 - 2.0 ft.: weathered bedrock: argillite, shale.
P 4 Weathered 'Bedrock - Shale, Moist weathered bedrocl.<. Mostly shale with somg sﬂts_toqe. Iron stain in siltstone, X <LOD 13 46 4 <LOD 5 Moist
Siltstone shale weathered to clay in places. Apparent bedding dip in shale 30 degrees.
4 6 Weathered _Bedrock - Shale, |Dry, light brownish gray weathered bedrock, mostly siltstone with iron staining in X <LOD 14 85 5 <LOD 6 Dry
Siltstone shale. Shale weathered to clay.
6 8 Weathered 'Bedrock - Shale, |Dry, light brovs{nlsh gray weathered bedrock, mostly siltstone with iron staining, X <LOD 14 o7 5 <LOD 6 Dry
Siltstone bottom 0.3 ft. is shale weathered to clay.
8 10 Weathered Bedrock - Shale Moist, light b_rowm_sh gray wea_thered bgdrock, shale weathered to clay. Apparent 45 <LOD 13 119 6 <LOD 6 Moist
degree bedding dip. Trace vein material
10 12 Weathered .Bedrock - Shale, !\/I0|st, Ilght reddish b!'own wgqthered bedrock. Interbedded shale and siltstone with X <LOD 15 80 5 <LOD 6 Moist
Siltstone iron staining. heavy iron staining in shale at 11.5 ft.
12 14 Weathered Bedrock - Greywacke, |Moist, brownish gray weathered bedrogk. Grey_wacke with iron staining 12.0 to 12.5 X <LOD 14 66 5 <LOD 6 Moist
Shale ft., above shale weathered to clay. Vein material at 13.5 ft.
Smr4 14 15 No recovery. No recovery. No Mw46
Recovery
15 17 Bedrock - Shale Dry, brownish gray friable shale. <LOD 13 58 4 <LOD 6 Dry
17 19.5 Bedrock - Argillite, Siltstone Dry, dark gray argillite and siltstone with iron staining along bedding planes. X <LOD 14 78 5 <LOD 6 Dry
19.5 22 Bedrock - Greywacke Dry, dark reddish brown greywacke with some iron staining. X <LOD 14 88 5 <LOD 6 Dry
22 245 Weathered Beg;‘;‘l"ef - Greywacke, |y 10k reddish brown greywacke weathered to brown, with few shale. <LoD | 13 75 4 | <LoD 5 Dry
24.5 27 Weathered Beg:;?: - Greywacke, Dry, dark reddish brown greywacke weathered to brown, with pulverized clay. <LOD 13 53 4 <LOD 6 Dry
27 29.5 Weathered Beg;‘;‘l"ef - Greywacke, |, vk reddish brown greywacke weathered to brown with pulverized clay. <LoD | 13 36 4 | <LoD 5 Dry
29.5 32 Bedrock - Siltstone Dry, dark gray siltstone with iron staining. X <LOD 13 47 4 <LOD 6 Dry 28.93
32 34.5 Weathered Bedrock - Greywacke |Dry, brownish gray greywacke weathered to brown. <LOD 14 28 4 <LOD 6 Dry
345 37 Bedrock - Siltstone Dry, dark gray siltstone with iron staining. X <LOD 13 28 4 <LOD 6 Dry
37 39.5 Bedrock - Siltstone Dry, dark gray siltstone with some iron staining. X <LOD 14 54 5 <LOD 6 Dry 36 - 56
39.5 42 Bedrock - Argillite, Shale Darky gray argillite with weathered shale (clay). Wet below 41 ft. <LOD 14 46 5 <LOD 6 Wet
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Weathered Bedrock - Greywacke |Dark grayish brown greywacke weathered to brown. Wet. 4 6
44.5 47 Weathered Bedrock - Greywacke |Dark reddish brown greywacke weathered to brown. Wet. <LOD 13 35 4 <LOD 5 Wet
SM74 | 47 49.5 Bedrock - Siltstone Dark grayish brown siltstone with iron staining. Wet. X <LOD 13 35 4 <LOD 6 Wet Mw46 36 - 56
49.5 52 Bedrock - Shale, Greywacke |Grayish brown pulverized shale with greywacke. Wet. <LOD 12 31 3 <LOD 5 Wet
52 54.5 Bedrock - Siltstone Dark gray siltstone and quartz vein with visible calcite and quartz crystals. Wet. <LOD 13 37 4 <LOD 6 Wet
54.5 57 Bedrock - Greywacke, Silstone |Wet, dark gray greywacke and siltstone with some quartz crystals. <LOD 13 47 4 <LOD 5 Wet
. 0.0 - 0.7 ft.: Moist, brown silty Gravel (disturbed) placed over 0.7 to 1 ft. interval of
silty Gravel ; .
0 2 Gravel with silt organics (wood (_;ompost wnh grgen color). Moist
Silt with sand 1.0to 1.7 ft.: M0|st Gravel with silt.
1.7 to 2 ft.: Moist loess.
P 4 Loess 2.0 to 2.6 ft.: Moist, light brown Loess. X Moist
Weathered Bedrock - Greywacke |2.6 to 4.0 ft.: Moist weathered greywacke with iron staining.
Weathered Bedrock - Siltstone, |Moist, brownish gray weathered bedrock, mostly siltstone with iron staining, few )
4 6 X Moist
Shale shale.
6 8 Weathered Bedrock - Shale, Moist, brownish gray weathered bedrock, mostly shale weathered to clay, some Moist
Siltstone siltstone with calcite along bedding planes at 6.2 to 6.4 ft.
8 10 Weathered Bedrock - Greywacke |Dry, reddish brown, slightly weathered greywacke. Dry
Weathered Bedrock - Greywacke, |Dry, brownish gray, greywacke weathered to brown, some iron staining and few shale
10 12.5 X Dry
Shale weathered to clay.
12.5 15 Bedrock - Greywacke Dry, grayish brown, greywacke with iron staining. X Dry
15 17.5 Bedrock - Siltstone Dry, reddish brown, siltstone with iron staining. X Dry
175 20 Bedrock - Greywacke, Shale Dry, n_addish brown, mostly greywacke with iron staining with pulverized shale, vein X Dry
material on greywacke
20 22.5 Bedrock - Shale, Greywacke  |Dry, brownish gray, mostly pulverized shale with some greywacke Dry
225 25 Bedrock - Siltstone, Greywacke, |Dry, dark grayish brown, mostly siltstone with few greywacke and trace weathered Dry
SM75 ) Shale shale (clay) Mw47
25 27.5 Bedrock - Siltstone Dry, dark gray siltstone with iron staining. X Dry
27.5 30 Bedrock - Siltstone Dry, dark gray, siltstone with some iron staining at bedding planes. X Dry
30 32.5 Bedrock - Greywacke, Silstone |Dry, dark grayish brown greywacke and trace siltstone. Dry
32.5 35 Bedrock - Greywacke Dry, dark gray greywacke with trace iron staining. X Dry 32.88
35 37.5 Weathergc:e?svdarglfg - Shale, Dry, brown, mostly weathered shale (clay), with trace greywacke. Dry
37.5 40 Bedrock - Silstone Dry, dark gray siltstone with iron staining along bedding surfaces. X Dry
40 42.5 Bedrock - Silstone, Greywacke |Dry, dark gray siltstone with iron staining, with reddish brown greywacke. X Dry
42.5 45 Bedrock - Argillite Dry, black, argillite, blocky. Dry
Weathered Bedrock - Siltstone, ' . - -
45 47.5 Greywacke Dry, reddish brown siltstone with iron staining and greywacke weathered to brown. Dry
47.5 50 Bedrock - Siltstone Dry, dark gray, siltstone with iron staining along bedding planes. X Dry
50 52.5 Bedrock - Siltstone Dry, dark gray siltstone with iron staining, blocky. X Dry
52.5 55 Weathered Bedrock - Greywacke |Wet, dark gray greywacke starting to weather to brown. Some visible quartz. Wet
55 57.5 Bedrock - Argillite Wet, black argillite, blocky. Wet 46 - 66
57.5 60 Bedrock - Greywacke Wet, dark gray greywacke with trace quartz, quartz has yellow stain. Wet
60 625 Bedrock - Siltstone, Greywacke Wet, dark gra;_/, mostl_y _siltstone, few greywacke containing calcite/quartz along X Wet
fractures with iron staining.
62.5 65 Bedrock - Siltstone Wet, dark gray siltstone, blocky, larger pieces. Wet
65 67 Bedrock - Greywacke, Shale |Wet, dark gray, small pieces of greywacke with pulverized shale. Wet
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Table 2-5 Field Data Summary, 2017 Groundwater Monitoring Well Installation

Sample Depth Groundwater

Interval (feet bgs) Mineralogical/Lithological Observations XRF Antimony | XRF Arsenic XRF Mercury Observations Monitoring Well Installation

Moisture Static Wat
Llithology Lithological Description Observed i(;el ia:]er Monitoring
Red yitrious iy Vein | Red Iron Conc. in Soil Monitoring [Well Screened
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Bottom Porous | .. | Stibnite | ental |Cinnabar|Realgar| Orpiment : " | Sulfides . | Odor rror Error Completed
Rock | S'29 iy g B Material| Rind Stain (ppm) Sample or Well 3126117 Well ID Interval (feet
B

Drill
Cuttings

(feet bgs) bgs)

Moist, yellowish brown Silt with sand and gravel. Disturbed by establishment of
0 2 Silt with gravel drilling pad. Gravel is angular to subangular 1-3 cm Kuskokwim Group. Sand is very 42 10 169 7 6 4 Moist
fine, silt is low plasticity. Disturbed loess.
2 4 Silt with sand mzlsi:éi?;aylsr] brown disturbed loess. Some large 2 - 4 cm gravel (greywacke), low <LOD 13 50 4 <LOD 5 Moist
Moist, brownish gray silty Sand with gravel. Gravel is 1 - 4 cm greywacke
4 6 Silty Sand occasionally weathered to brown, well lithified, angular. Sand is very fine to fine X 61 10 217 7 11 4 Moist
grained, occasionally dark gray. Occasional iron staining. Disturbed soil.
) - Moist, orangish brown weathered bedrock. Black, blocky argillite layer shows
6 8 Weathser:zﬁeBg?;ocl;cg gilite, apparent bedding dip of 50 degrees. Shale below argillite is weathered and iron- X <LOD 13 60 4 7 4 Moist
! yw stained clay. 7.0 - 8.0 ft. is weathered brown greywacke with no obvious bedding dip.
8 10 Weathered Bed_rc_)ck - Siltstone, M0|st_, orapglsh brown weathered _bedro_ck. Sllt;tone and argillite appear to have a X <LOD 14 36 4 <LOD 6 Moist
Argillite bedding dip of 30 degrees. Occasional iron stain.
} Moist, grayish brown weathered bedrock. Greywacke and siltstone to 11.0 ft., shale
10 12 Weathereq Bedrock - Greywacke, to 11.4 ft., greywacke below. Occasional iron stain 11.0 ft. Shale has bedding dip of X <LOD 14 56 5 <LOD 6 Moist
Siltstone, Shale
30 degrees.
o Moist, grayish brown weathered bedrock. Poorly lithified siltstone and greywacke.
SM76 12 14.2 Weathered Bedrock - Siltstone, Greywacke is occasionally weathered to gray sand. Iron staining in thin veins that X <LOD 14 78 5 7 4 Moist MW48
Greywacke h - h
form fracture surfaces. No bedding dip apparent. Low moisture.
14.2 15 No Recovery No recovery. <LOD 16 42 5 <LOD 8 No
Recovery
15 17 Bedrock - Siltstone, Greywacke [Moist, dark gray siltstone and greywacke. Poorly lithified. Moist 16.59
17 195 Bedrock - Siltstone Dark graylsh brown siltstone with occasional iron stain in fractures. Possible <LOD 13 61 4 <LOD 5 Moist
pulverized shale.
19.5 22 Bedrock - Argillite Black argillite. Blocky, well lithified. Occasional Fe accretions in fractures. X <LOD 14 58 5 <LOD 6 Moist
22 245 Bedrock - Argillite Black argillite in large chips, trace iron stain. X <LOD 13 39 4 <LOD 6 Moist
245 27 Bedrock - Argillite, Siltstone,  |Very dark_ gray blocky argll_llte and dark gray siltstone. Some shale (pulverized light <LOD 13 47 4 <LOD 6 Moist
Shale gray coating on larger cuttings).
27 29.5 Bedrock - Siltstone Wet, dark gray siltstone, blocky. <LOD 9 31 3 <LOD 4 Wet
29.5 32 Bedrock - Argillite Wet, black argillite. Trace iron stain. X <LOD 12 40 4 <LOD 5 Wet
32 345 Bedrock - Argillite, Shale Wet, black argillite with some friable shale. Trace iron stain. <LOD 10 25 3 4 2 Wet 23-43
34.5 37 Bedrock - Argillite Wet, black argillite, blocky. <LOD 15 31 4 <LOD 6 Wet
37 395 Weathered Bedrock - Siltstone, |Wet, dar_k gr_ay siltstone, weaker lithification than the argillite above. Trace iron stain. % <LOD 12 33 3 <LOD 5 Wet
Shale Some thin friable shale.
39.5 42 Bedrock - Siltstone Wet, dark gray blocky siltstone. Trace quartz vein. X <LOD 14 31 4 <LOD 6 Wet
42 44 Bedrock - Argillite Wet, black to very dark gray argillite. Blocky to platy, moderately well lithified. <LOD 14 38 4 <LOD 6 Wet
0 2 Silt with sand Moist, grayish b_rown 5|!t W|th_ sand. Sand is very fine, silt is firm, trace organic debris, <LOD 12 8 3 <LOD 5 Moist
roots and sand increasing with depth. Loess.
P 5 Silt with sand \If\(ljzts,sgraylsh brown, as above, more very fine sand. Occasional bands of iron stain. X <LOD 12 9 3 <LOD 5 Wet
5 6 Silt with gravel gnlgitl,agr;raylsh brown, as above to 5.5 ft., then Silt with gravel. Gravel is coarse <LOD 12 5 2 <LOD 4 Moist
6 8 silty Gravel Moist, grayl_sh brown silty Gravel, gravel content increasing with depth. Gravel is <LOD 14 142 6 1 4 Moist
angular argillite.
8 10 gravelly Silt M_0|st, brownish yellow gravelly Silt. _Gravel is abundant, mostly black angular argillite <LOD 15 79 5 <LOD 7 Moist
with some very weathered shale. Stiff.
SM77 10 12 silty Gravel Mmst,_g'rayl_sh_ brown sﬂFy_GraveI. 1 -4 cm black angular siltstone fragments. <LOD 14 57 5 <LOD 6 Moist MW49
Interstitial silt is firm, soil is dense.
ocorly araded Gravel with silt and Moist, grayish brown Gravel with silt and sand. Gravel is fine to 4 cm, angular,
12 14 poorly g sand composed of siltstone, shale, and sandstone. Weathered in place, dense. Silt and <LOD 15 56 5 8 4 Moist
clay is gray weathered shale.
14 16 poorly graded Gravel with silt and [Moist, gray, as above, weathered bedfock .Wlth faint bedding, shale transitioning to 44 <LOD 14 41 4 <LOD 6 Moist
sand clay appears to have 30 degree bedding dip.
16 18 clayey Gravel M0|st,_gray|sh brown silty, clayey Gravel. 1 - 4 cm angular shale cuttings and <LOD 15 49 5 9 4 Moist
occasional dark brown greywacke.
Moist, brown silty Gravel, some clay where shale is decomposing. Silt is low to
18 20 silty Gravel medium plasticity. Gravel is fine to 4 cm angular weathered Kuskokwim Group shale, <LOD 14 46 4 10 4 Moist
greywacke, and occasional siltstone. Dense.
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Weathered Bedrock - Shale, |Moist, grayish brown weathered bedrock. Kuskokwim Group shale, greywacke, and .
20 22 Greywacke, Siltstone siltstone. Shale shows apparent bedding dip of 30 degrees. <LOD 4 27 4 <LOD 6 Moist
22 24 Weathered Bedrock - Siltstone, Dry, brown weathered bedrock, very dense. 30 degree apparent bedding dip. <LOD 13 27 4 <LOD 5 Dry
Greywacke Siltstone and greywacke.
24 25 Weathered Bedrock Dry, grayish brown Gravel with silt, as above. Refusal of direct push drilling at 25 ft. <LOD 13 30 3 <LOD 5 Dry
No 25.18
25 32 No recovery No recovery. Recovery
32 34.5 Bedrock - Siltstone, Greywacke |[Dry, black siltstone and dark brown greywacke. Occasional iron stain. <LOD 13 49 4 <LOD 5 Dry
345 37 Bedrock - Greywacke Dry, dark gray greywacke. Sand grains are very fine, well lithified. Trace iron stain. <LOD 13 64 4 <LOD 6 Dry
37 39.5 Bedrock - Shale, Siltstone Dry, dark gray. Black shale and occasional dark gray siltstone. <LOD 13 39 4 <LOD 8 Dry
No
SM77 39.5 42 No Recovery No recovery. Recovery MW49
42 44.5 Bedrock - Greywacke Greywacke, fine grained. Pulverizes readily. <LOD 13 16 3 <LOD 6 Dry
445 a7 Bedrock - Greywacke }/r\;ectt,u?s(rls()gray greywacke as above. Trace iron stain, trace quartz. Productive <LOD 12 25 3 <LOD 5 Wet
47 49.5 Bedrock - Greywacke Moist, dark gray, as above, trace stibnite. 15 10 20 4 <LOD 6 Moist
49.5 52 Bedrock - Greywacke, Siltstone, Dr_y, dark graylsh brown. dark gray greywacke and siltstone, with shale appearing as <LOD 13 19 3 <LOD 5 Dry 40 - 60
Shale a light gray coating of clay on cuttings. Trace quartz.
52 54.5 Bedrock - G’esyt‘]’:"l'gke’ Siltstone, |y e+ dark grayish brown, as above, trace quartz and trace stibnite. <LoD | 11 36 3 | <Lop 4 Wet
545 57 Bedrock - Greywacke, Shale W_et,'dark gray greywacke and shale (pulverized). Trace iron stain, occasional X <LOD 15 24 4 8 4 Wet
stibnite, trace cinnabar.
57 59.5 Bedrock - Greywacke, Shale |Wet, dark gray, as above. No cinnabar, less stibnite, less shale. <LOD 11 28 3 <LOD 4 Wet
59.5 62 Bedrock - Greywacke, Shale |Wet, dark gray, as above. No visible minerals. <LOD 12 18 3 <LOD 5 Wet
0 1 silty Sand Moist, brown silty Sand. Flr!e sand gralps with some |ro.n. staining. Some vyell-graded <LOD 12 81 4 <LOD 5 Moist
angular gravel, trace organics (roots) disturbed from drilling pad construction.
1 2 silty Sand M0|st, light reddish brown silty Sand As above, with few gravel consisting of mostly <LOD 13 10 3 <LOD 5 Moist
siltstone and trace shale.
2 3 Silt Moist, grayish brown silt with few fine to very fine loose sand grains. Loess. <LOD 12 8 3 <LOD 5 Moist
3 4 Silt Dry, light brown, as above. <LOD 12 5 3 <LOD 5 Dry
No
4 5 No Recovery No recovery. Recovery
5 6 Silt Dry, light brown Silt with few fine to very fine loose sand grains. Loess. <LOD 13 6 3 <LOD 5 Dry
6 7 Silt Dry, light brown, as above, with trace iron staining. <LOD 13 6 3 <LOD 5 Dry
7 8 Silt Dry, light brownish gray, as above, with trace wood at 7.8 ft. <LOD 12 5 3 <LOD 5 Dry
8 9 Silt Dry, grayish brown, as above, with thin color change to dusky red at 8.3 and 8.5 ft. <LOD 12 9 3 <LOD 4 Dry
No
9 10 No recovery No recovery. Recovery
10 11 Silt f:::slsh brown Silt with fine to very fine loose sand, becomes moist at 10.5 feet. <LOD 12 9 2 <LOD 4 Dry to Moist MW50
SM78 1 12 Silt Wet_, gray Silt wm’_n fine to vt_ery fine sand, Loose. Organics (wood and roots) at 11.9 <LOD 11 5 > <LOD 4 Wet
ft. with decomposing organic matter odor. Loess.
Moist, gray Silt with very fine to fine sand, loose. Loess. 12 - 12.5 ft. is brown to dark
12 13 Silt brown with organics (woody material). 12.5 ft. color changes to gray with more <LOD 12 7 3 <LOD 4 Moist
moisture.
13 14 Silt Wet, grayish brown, as above. <LOD 12 24 3 <LOD 5 Wet
14 15 No Recovery No recovery.
15 16 Silt As above, but dark reddish brown. Some iron staining, very wet. <LOD 11 10 3 <LOD 4 Wet
16 17 Silt Reddlsh brown Silt with very fine to fine sand, with trace fine gravel. Loess. Change <LOD 12 12 3 <LOD 4 Wet
in color at 16.6 ft. to brown. Wet.
17 18 Weathered Bedrock - Shale, Reddish brown, as above until weathered bedrock at 17.6 ft., mostly weathered shale <LOD 12 20 3 <LOD 5 Moist to
Greywacke (clay) below 17.6 ft. with some angular greywacke weathered to brown. Wet to moist. Wet
R Moist, dark reddish gray weathered bedrock. Mostly fine grained greywacke
18 19 Weathered Besdr:glc:( Greywacke weathered to brown with trace quartz and some dark gray shale, with apparent <LOD 15 310 9 8 4 Dry to Moist
bedding dip of 35 degrees. At 18.2 ft. becomes dry.
No
19 20 No Recovery No recovery. Recovery

Page 6 of 17




Table 2-5 Field Data Summary, 2017 Groundwater Monitoring Well Installation

SM78

Sample Depth
Interval (feet bgs)

Bottom

Llithology

Lithological Description

Mineralogical/Lithological Observations

Red yitrious iy
Porous |, . | Stibnite | ental

Rock Mercury

Cinnabar |Realgar| Orpiment

Vein | Red . Iron
Material| Rind | SU9%% | Stain

Odor

XRF Antimony

XRF Arsenic

Error

Groundwater

Observations Monitoring Well Installation

XRF Mercury

Moisture
Observed
in Soil
Sample or
Drill
Cuttings

Static Water
Level in
Completed
Well, 9/26/17
(feet bgs)

Monitoring
Monitoring (Well Screened
Well ID Interval (feet
bgs)

Conc.

Error
(ppm)

20 21 Weathered _Bedrock - Shale, D_ry, dark redc_ilsh bro_w_n weathered bedrock. Mostly shale weathered to clay with few X <LOD 13 142 6 15 4 Dry
Siltstone siltstone and iron staining.
21 22 Weathered Bedrock - Greywacke Errg\,N:]eddlsh gray weathered bedrock. Mostly coarse grained greywacke weathered to <LOD 13 262 8 13 4 Dry
} Dry, dark reddish gray weathered bedrock. 22.3 to 22.9 ft. is shale weathered entirely
22 23 Weathered Bedrock - Shale, |,/ lasiicity clay, below 22.9 ft. is greywacke weathered to brown. Trace X <Lop | 13 | 1040 | 14 16 4 Dry
Greywacke, Siltstone K - .
siltstone with iron staining.
23 24 Weathered .Bedrock - Shale, Qw, yellowlsh brc?\A{n weathered bedrock. Mostly shale weathered to clay with few X <LOD 14 214 7 14 4 Dry
Siltstone siltstone, iron staining.
24 25 Weathered _Bedrock - Shale, Dr){, _reddlsh brov_vn weathe_req bedrogk_. Mostly shale weathered to clay with iron X 36 10 347 9 <LOD 7 Dry
Siltstone staining. Trace siltstone with iron staining.
25 275 Bedrock - Greywacke, Shale Dry, refjdlsh gray. Small pieces of coarse grained greywacke, with evidence of shale Dry
(pulverized clay clumps).
275 30 Bedrock - Siltstone, Shale Dry, dark gra_ylsh brown. Mostly siltstone, subangular with iron staining. Evidence of X Dry
shale (pulverized clay).
30 305 Bedrock - Argillite, Shale Dry, da_rk gray. Mostly small p!eces of poorly indurated argillite with trace iron staining X Dry
and evidence of shale (pulverized clay clumps).
Weathered Bedrock - Greywacke, |Moist, reddish brown. Mostly small cuttings of coarse grained greywacke weathered .
325 35 ) ) ) Moist
Shale to brown, with evidence of shale pulverized to clay.
35 37.5 Bedrock - Argillite, Siltstone Dry, dark gray argillite. Trace siltstone with iron staining. Dry
375 20 Bedrock - Siltstone, Argillite !Z)ry, dal_'k'graylsh brown..N_IostIy blocky to small pieces of subangular siltstone with Dry
iron staining and few argillite.
Weathered Bedrock - Shale, [Dry, brown. Mostly pulverized shale (clay), with small pieces of coarse grained
40 425 Dry
Greywacke greywacke weathered to brown.
42.5 45 Bedrock - Argillite Dry, dark gray. Small pieces of argillite with trace iron staining. X Dry
45 47.5 Bedrock - Argillite Dry, dark gray, argillite with some iron staining. Slow drilling. X Dry 47.40 MW50
47.5 50 Bedrock - Argillite Dry, dark gray, as above, without iron staining. Dry
50 52.5 Bedrock - Argillite Dry, dark gray, as above, with larger cuttings. Continued slow drilling. Dry
52.5 55 Bedrock - Argillite Dry, dark gray, as above, but with smaller cuttings. Dry
55 575 Bedrock - Argillte Dry, dgrk grax, gs above, but with trace evidence of shale (clay chunks in cuttings). X Dry
Trace iron staining.
575 60 Bedrock - Argillite, Greywacke Dry, dar_k_gray, argillite with few fine grained greywacke, with some iron staining. X Dry
Slow drilling.
60 625 Weathered Bedrock - Greywacke zx,e (::lrk gray greywacke, some weathered to brown, with trace unidentified tan Dry
62.5 65 Bedrock - Greywacke, Argillite |Dry, dark gray, mostly greywacke with trace iron staining and quartz. Trace argillite. X X Dry
65 67.5 Bedrock - Argillite Dry, dark gray, argillite. Slow drilling. Dry
67.5 70 Bedrock - Argillite Dry, dark gray, as above. Dry
70 72.5 Bedrock - Argillite Dry, dark gray, as above, but with quartz, slow drilling. X Dry
72.5 75 Bedrock - Argillite Dry, dark gray, as above, but with quartz/calcite. Slow drilling. X Dry
75 77.5 Bedrock - Argillite Dry, dark gray, as above, with trace calcite/quartz. Slow drilling. X Dry
Weathered Bedrock - Greywacke, |Gray, mostly fine grained greywacke, some weathered to brown. Some
775 80 - ) . X Wet
Argillite quartz/calcite, trace argillite. Wet.
Bedrock - Shale, Argillite, Dark grayish brown, mostly pulverized shale observed as clumps of clay, with few
80 82.5 . L ) Wet
Siltstone argillite and siltstone. Wet. 71-91
82.5 85 Bedrock - Argillite, Greywacke |Moist, dark gray, mostly argillite with trace fine grained greywacke. Moist
85 875 Bedrock - Greywacke, Argillite Moist, da_rk_ gray to gray, medium grained greywacke with some calcite/quartz and Moist
trace argillite.
87.5 90 Bedrock - Greywacke, Shale  |Moist, gray, fine grained greywacke with calcite/quartz veins, trace shale (clay). Moist
% 92 Bedrock - Greywacke, Shale (I;/I:sltj,aiazrk gray, as above, but with abundant calcite/quartz veins and iron staining X Moist
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0 1 silty Sand Moist, brown silty Sand. Fine to very fine poorly-graded sand. 9 3 5 Moist
1 2 silty Sand Moist, brown silty Sand, as above. <LOD 12 7 3 <LOD 5 Moist
2 3 silty Sand Moist, brown silty Sand, as above. <LOD 12 8 3 <LOD 5 Moist
3 4 silty Sand M0|s_t, light reddish brown silty Sand, sgn_d |§ fine to very fine and poorly-graded. Dark <LOD 12 8 3 <LOD 5 Moist
reddish brown layer at 3.1 - 3.2 ft. transitioning to orangish yellow.
4 5 silty Sand Moist, light reddish brown silty Sand. As above with more silt. <LOD 12 6 3 <LOD 5 Moist
5 6 silty Sand M0|st,. light reddish b!'own S|I.ty_ Sand. Sand is fine to very fine, poorly graded. Trace X <LOD 12 6 3 <LOD 5 Moist
organics (roots) and iron staining.
6 7 silty Sand Moist, light reddish brown silty Sand, as above. X <LOD 12 <LOD 4 <LOD 5 Moist
7 8 silty Sand Moist, light reddish brown silty Sand, as above. X <LOD 12 8 3 <LOD 5 Moist
8 9 silty Sand Moist, light reddish brown silty Sand, as above with more iron staining. X <LOD 12 9 3 <LOD 5 Moist
9 10 silty Sand Moist, light reddish brown silty Sand, as above. X <LOD 11 6 2 <LOD 4 MS\'ISettto
. Wet, light brownish gray Silt with very fine sand and trace clay. Some iron staining. At
10 " Silt 10.7 ft., color changes to light gray with a dark reddish brown layer. X <LOD 12 8 3 <LOD 5 Wet
Silty Sand 11.0 - 11.3 ft.: Wet to Moist, light gray silty Sand. Sand is fine.
1 12 Weathered Bedrock - Shale, 11.3_— 1_2.0 ft.: Wet to moist well-graded_ Gravel _W|th silt (w_eathered_ bedrogk)_, X <LOD 12 23 3 <LOD 5 Moist to
Siltstone consisting mostly of weathered shale with few siltstone, with some iron staining. Wet
Weathered bedrock is dark gray to dark reddish brown .
12 13 Weathered Bedrock - Shale, [Moist, dark grayish brown _well-graded Gravel with clay. Weathered bedrock is mostly <LOD 11 172 5 <LOD 5 Moist
Greywacke shale weathered to clay with few blocky greywacke weathered to brown.
13 14 Weathered Bedrock - Greywacke, |Moist to dry, dark gr_aylsh brown well-graded Gravel with silt. Weathered bedrock is 26 9 654 1 15 4 Dry to Moist
Shale mostly greywacke with some weathered to brown and some shale weathered to clay.
No
14 15 No Recovery No recovery. Recovery
Weathered Bedrock - Greywacke, [Dry, reddish brown well-graded Gravel with silt. Weathered bedrock is mostly blocky
15 16 Siltstone, Shale greywacke weathered to brown with siltstone and few shale weathered to clay. <LOD 5 161 i <LOD 6 Dry
SM79 Dry, reddish brown well-graded Gravel with silt. Weathered bedrock with apparent MW51
16 17 Weathered Bedrock - Greywacke |bedding dip of 20 degrees is mostly blocky greywacke weathered to brown. <LOD 13 131 6 <LOD 6 Dry
Greywacke sand grains are medium to fine grained.
17 18 Weathered _Bedrock - Shale, |Dry, dark grayish brown poorly-g_raded Gravel with clay. Weathered bedrock is mostly <LOD 13 172 7 <LOD 6 Dry
Siltstone shale weathered to clay. Trace siltstone.
} Moist to dry, dark grayish brown poorly-graded Gravel with clay. Weathered bedrock .
18 19 Weathered Bedrock - Shale is heavily weathered shale (clay.) Competent shale bedrock at 18.8 ft. <LOD 3 101 5 <LOD 5 Dry to Moist
No
19 20 No Recovery No recovery. Recovery
20 225 Weathered Bedrock - Shale, [Moist, brown. Mostly pulverized shale (clay), few very small pieces of fine grained <LOD 14 101 5 <LOD 6 Moist
Greywacke greywacke weathered to brown.
225 25 Bedrock - Shale Moist, light browms_h gray pulverized shale (clay), small poorly indurated shale <LOD 14 142 6 <LOD 6 Moist
fragments present in clay.
25 275 Bedrock - Silstone Dry, dark grayish brown siltstone, angular with iron staining. X <LOD 14 95 5 <LOD 6 Dry
} Dry, dark grayish brown. Small fragments of mostly fine grained greywacke
27.5 30 Weathered Beg;‘;f: Greywacke, weathered to brown. Shale seen as pulverized clay and poorly indurated shale <LOD 15 81 5 <LOD 7 Dry
pieces.
B Dry, dark grayish brown. Mostly poorly indurated shale with some pulverized to clay.
30 325 Weathered Bedrop k - Shale, Some coarse grained greywacke weathered to brown and some siltstone with iron X <LOD 13 76 5 <LOD 5 Dry
Greywacke, Siltstone staining
32.5 35 Bedrock - Argillite, Siltstone Dry, dark gray, blocky argillite with iron staining. Trace siltstone. X <LOD 13 157 6 <LOD 6 Dry
35 375 Weathered Bedrock - Greywacke Dry, darl_< reddish gray greywacke in mostly small fragments with significant <LOD 14 77 5 <LOD 6 Dry 36.02
weathering to brown.
37.5 40 Weathered Bedrock - Greywacke |Dry, dark reddish gray, as above, but with less weathering to brown. <LOD 15 112 6 <LOD 7 Dry
40 42.5 Bedrock - Greywacke, Argillite |Dry, dark reddish gray, as above, but with trace argillite. 28 9 46 4 <LOD 6 Dry
425 45 Bedrock - Siltstone, Argillite  [Dry, dark gray, mostly poorly indurated siltstone. Trace argillite. <LOD 14 87 5 <LOD 6 Dry
45 475 Bedrock - Siltstone Dry, dark gray, poorly indurated siltstone, angular cuttings, with trace iron staining. <LOD 15 85 5 <LOD 6 Dry
47.5 50 Bedrock - Siltstone Dry, dark gray, as above, but with larger fragments. <LOD 14 95 5 <LOD 6 Dry
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Bedrock - Siltstone, Argillite Dry, dark gray, blocky siltstone with some argillite and trace iron staining. X 6 6 Dry
52.5 55 Bedrock - Argillite, Siltstone Dry, dark gray, mostly blocky argillite with few siltstone. Some iron staining. X <LOD 14 87 5 <LOD 6 Dry
55 57.5 Bedrock - Argillite, Siltstone Dry, dark gray, as above. X <LOD 14 64 5 <LOD 6 Dry
575 60 Bedrock - Argillite, Siltstone Dry_, dark grayls_h brown. Mostly argillite with some brownish gray blocky medium <LOD 14 67 5 <LOD 6 Dry
grained, poorly indurated greywacke.
60 62.5 Bedrock - Siltstone, Argillite  [Dry, dark reddish gray, siltstone with iron staining. Trace argillite. X <LOD 15 101 6 <LOD 6 Dry
625 65 Weathered Bedrock - Greywacke, |Wet, d_ark reddish gray, blocky greywacke weathered to brown. Some shale <LOD 14 89 5 <LOD 6 Wet
SM79 Shale pulverized to clay. MW51
65 67.5 Weathered Bedrock - Greywacke |Wet, dark reddish brown, blocky greywacke, mostly weathered to brown. <LOD 15 62 5 <LOD 6 Wet 56 - 76
675 70 Weathered Bedrock - Greywacke \S/xzf,ed(ilrla(yg);raylsh brown, as above, but with less weathering to brown, and trace <LOD 13 46 4 <LOD 6 Wet
70 72.5 Weathered Bedrock - Greywacke |Wet, dark gray, coarse grained greywacke, with some weathering to brown. <LOD 11 46 3 <LOD 4 Wet
725 75 Bedrock - Asrﬁ'!l't:' Sitstone, - |yet, gark gray, argilite. Trace siltstone and shale (clay). <LoD | 11 68 4 | <Lop 5 Wet
75 77 Bedrock - Greywacke Wet, dark gray, greywacke with trace iron staining. X <LOD 10 37 3 <LOD 4 Wet
0.0 - 0.3 ft.: Moist brown Silt with gravel and organics, previously disturbed.
0 2 Silt 0.3 - 1.0 ft.: Moist, light brownish gray, Silt with gravel and organics. Silt has some Moist
Silt very fine sand and trace small gravel, gravel decreases with depth. Thin layer of fine
sand, brown to reddish brown, at 0.9 ft.
2 4 Silt Moist to wet, brown Silt with very fine sand. Notable increase in moisture at 2.9 ft. At X Moist to
3.6 ft. thin layer with iron staining. Clear transition to gray color below 3.9 ft. Wet
Moist, gray to dusky red Silt with very fine sand and trace organics (roots), trace clay.
4 5 Slit Soft. At 4.7 ft. dusky red silty clay with few fine sand grains. Possible perched water Moist
zone.
I 5.0 - 5.2 ft.: Moist, reddish brown, well-graded Gravel with clay and silt, iron staining.
Gravel with silt . ) .
5 6 Weathered Bedrock - Shale Gravel is weathered siltstone. X Moist
5.2 - 6.0 ft.: Weathered shale with clay.
o Moist, dark grayish brown weathered bedrock is mostly siltstone with trace amounts
6 8 Weathered Bse:;?:k Silistone, of shale weathered to clay. At 7.3 ft. is reddish brown shale weathered to clay with X Moist
iron staining and white vein material.
8 10 Weatheregiﬁsegrr:):k - Shale, Dry, dark gray weathered shale with few blocky siltstone. Dry
Weathered Bedrock - Siltstone, |Dry, dark grayish brown weathered blocky siltstone with iron staining and greywacke
10 12 X Dry
Greywacke weathered to brown.
} Dry, dark grayish brown Greywacke weathered to brown, some shale weathered to
SM80 | 12 14 Weathered Bedrock - Greywacke, |, " ith trace white clay. Argillite and shale weathered to clay at 13 - 13.7 ft., with Dry MW52
Shale, Argillite, Siltstone .
small layer of siltstone.
No
14 15 No Recovery No recovery. Recovery
15 17.5 Bedrock - Argillite, Siltstone Dry, dark gray, mostly argillite with some siltstone. Iron staining. X Dry
17.5 20 Bedrock - Siltstone, Greywacke |Dry, brown siltstone with iron staining. Few greywacke. X Dry
20 22.5 Bedrock - Greywacke Dry, dark gray greywacke. Sand grains are fine, iron staining. X Dry
22.5 25 Bedrock - Greywacke Dry, dark gray greywacke with trace amount of iron staining, Sand grains are fine. X Dry
25 275 Bedrock - Shale SDtra);h?negk gray shale. Small, poorly indurated lithic fragments. Laminated. Iron % Dry 26.75
27.5 30 Bedrock - Greywacke Dry, dark grayish brown greywacke with iron staining. X Dry
Weathered Bedrock - Shale, [Dry, light brownish gray shale (weathered to clay) and siltstone with some iron
30 325 ) . X Dry
Siltstone staining.
32.5 35 Weathered Bedrock - Greywacke |Dry, dark reddish brown, fine grained greywacke weathered to brown. Dry
35 37.5 Bedrock - Greywacke Dry, dark grayish brown, fine grained greywacke with iron staining. X Dry
Weathered Bedrock - Greywacke, |Dry, dark grayish brown greywacke weathered to brown, fine cuttings. Some shale
37.5 40 Dry
Shale weathered to clay.
40 42.5 Bedrock - Argillite Dry, black argillite. No visible grains, blocky. Dry 35-55
42.5 45 Bedrock - Argillite Wet, black argillite. Blocky, with trace iron staining. X Wet
Bedrock - Argillite, Greywacke, |Wet, dark gray. Lots of fines in cuttings. Argillite with quartz veins, few fine grained
45 47.5 ! - X Wet
Shale greywacke, and trace shale as pulverized clay. Iron stained.
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Weathered Bedrock - Shale, |Wet, dark gray. Mostly shale weathered to clay in clumps, few fine grained 26.75
475 50 . A : X Wet
Greywacke, Argillte greywacke and argillite with quartz veins.
SM80 | 50 52.5 Bedrock - Argillite Wet, dark gray argillite with quartz/calcite veins in many cuttings. X Wet MW52 35-55
52.5 55 Bedrock - Argillite Wet, dark gray argillite with quartz veins and trace pyrite. X Wet
55 56 Bedrock - Argillite Wet, dark gray, as above but without pyrite. X Wet
silty Sand 0.0 - 0.3 ft.: Moist, light brown silty sand, sand is fine.
0 1 Silt with sand 0.3-0.8 ft.: (_:olor changes to Ilgh‘t reddish gray to dark reddlsh brown Silt with fme_ 4 2 <LOD 4 <LOD 10 Moist
Silt with sand sand. Organics (roots) and organic layer of woody debris observed 0.3 - 0.4 ft. Moist.
0.8 - 1.0 ft.: Moist, reddish brown Silt with fine sand.
1 2 Silt Moist, light brown Silt with fine to very fine sand. Loose. Loess. 5 3 <LOD 5 <LOD 12 Moist
P 3 Silt :\;I;lesrts, light brown Silt with fine to very fine sand. Loose. Loess. Small iron stained 10 3 <LOD 5 <LOD 12 Moist
3 4 Silt As above, but becomes wet at 3.3 ft. 7 3 <LOD 5 <LOD 13 Wet
No
4 5 No Recovery No recovery. Recovery
Wet, brown Silt with low plasticity.
Silt 5.0 - 5.6 ft.: As above, but medium brown.
5 6 Silt 5.6 - 5.7 ft.: Color change to reddish brown with some well-graded gravel. 6 3 <LOD 5 <LOD 12 Wet
Silt 5.7 - 6.0 ft.: Color change to gray Silt with fine to very fine sand, trace clay. Loose.
Loess.
Moist, dark reddish gray silty Clay with low plasticity. Few fine sand, becomes more
6 7 silty Clay, Shale clayey with depth below 6.3 ft. Thin iron staining layers interbedded with dark gray. 7 3 <LOD 5 <LOD 12 Moist
Few gravel of subangular shale.
Clay with gravel 7.0 - 7.3 ft.: Moist gray Clay with some well-graded gravel of subangular shale
7 8 Weathered Bedrock - Shale, 7.3 - 8.0 ft.: Moist, grayish brown weathered bedrock, mostly shale with clay and 55 5 <LOD 6 <LOD 14 Moist
Greywacke some fine grained greywacke.
8 9 Weathered Bedrock - Greywacke |Moist, brown weathered bedrock, greywacke weathered to brown, very compact. 57 4 <LOD 5 <LOD 13 Moist
No
9 10 No Recovery No recovery. Recovery
SM81 10 1 Weathered Be_drock - Greywacke, | Dry, reddish brown to brown weathered !:)edrock, mostly gray medium g_ramed 58 4 <LOD 6 <LOD 14 Dry MW53
Siltstone greywacke weathered to brown. Trace siltstone with trace quartz deposits.
Weathered Bedrock - Greywacke t1 01 rg(; d1I ;r.]sbf:;wll)nry Srzggl:hutr;?\ggn\;\;e::hered bedrock, mostly greywacke weathered
11 12 Weathered Bedrock - Shale, wn. 9 gs. . 115 5 | <cob | 6 |<oD| 13 Dry
. 11.5 - 12.0 ft.: Dry, dark gray, mostly subangular cuttings of shale weathered to clay,
Siltstone . ; L :
with few iron staining and some siltstone.
. Dry, dark brown to brown weathered bedrock, mostly blocky siltstone with iron
12 13 Weathered Bedrock - Siltstone, staining. Trace shale weathered to clay. Competent bedrock at 12.1 ft., apparent 66 5 <LOD 6 <LOD 14 Dry
Shale ) )
bedding dip of 75 degrees.
13 14 Weathered Bedrock - Greywacke Dry, light reddish brown, competent bedrock. Mostly coarse grained greywacke 129 6 <LOD 6 <LOD 13 Dry
weathered to brown sand.
14 15 Weathered Bedrock - Greywacke |Dry, light reddish brown, as above. 113 5 <LOD 6 <LOD 14 Dry
15 175 Weathered Bedrock - Greywacke, | Dry, re_ddlsh brown, coarse grained greywacke weathered to brown, with some shale <LOD 13 131 6 <LOD 6 Dry
Shale pulverized to clay.
175 20 Weathered Bedrggk - Greywacke, | Dry, dark_graylsh br_oyvn, mostly coarse to medium grained greywacke weathered to 56 11 59 5 <LOD 7 Dry
Argillite brown, with few argillite .
20 22.5 Weathered Bedrock - Greywacke |Dry, dark reddish gray, coarse grained greywacke weathered to brown. <LOD 13 410 9 7 4 Dry
25 25 Bedrock - Argillite, Siltstone,  |Dry, dark gray, cuttings of argillite and larger cuttings of siltstone. Trace reddish <LOD 14 73 5 <LOD 6 Dry
Greywacke brown greywacke.
25 275 Weathered Bedrock - Greywacke Ejryé,r:\z:/:]k grayish brown, subrounded to subangular cuttings of greywacke weathered <LOD 13 108 5 <LOD 6 Dry 26.94
27.5 30 Weathered Bedrock - Greywacke |Dry, dark grayish brown, as above. <LOD 13 140 6 8 4 Dry
30 32.5 Weathered Bedrock - Shale  |Dry, gray shale weathered to clay. <LOD 13 68 5 <LOD 6 Dry
32.5 35 Bedrock - Greywacke Dry, gray, coarse grained greywacke. Very friable, most is pulverized. <LOD 13 53 4 <LOD 6 Dry
35 37.5 Bedrock - Argillite Dry, dark gray, argillite, with iron staining. <LOD 14 76 5 <LOD 6 Dry
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375 20 Bedrock - Argillite, Siltstone SDtra};h?negk gray, mostly argillite with trace quartz veins. Few blocky siltstone with iron <LOD 14 66 5 <LOD 6 Dry 26.94
40 42.5 Bedrock - Argillite Dry, dark gray, argillite. <LOD 15 84 5 9 5 Dry
425 45 Bedrock - Argillite Dry, dark gray, mostly pulverized friable argillite with trace quartz veins. <LOD 13 112 5 11 4 Dry
45 47.5 Bedrock - Greywacke Dry, gray, greywacke with few calcite/quartz veins. <LOD 13 71 4 7 4 Dry
SM81 | 47.5 50 Bedrock - Greywacke Wet, light gray greywacke. <LOD 13 32 4 6 4 Wet MW53
50 52.5 Bedrock - Greywacke Moist, dark gray, as above. <LOD 13 50 4 <LOD 6 Moist 41-61
52.5 55 Bedrock - Argillite Moist, dark gray argillite. <LOD 13 59 4 6 4 Moist
55 575 Weathered Bedrock - Greywacke Dry, dark_ grayish broyvn, coar§e grained greywacke with localized weathering to <LOD 13 50 4 7 4 Dry
brown. Fine to pulverized cuttings.
57.5 60 No Recovery No recovery. <LOD 13 43 4 7 4 Dry
60 62 Bedrock - Argillite Dry, black, argillite. <LOD 14 79 5 12 4 Dry
0 1 silty Sand Moist, light brown, silty Sand. Sand is fine to very fine. Moist
. Moist, light reddish brown silty Sand. Sand is fine to very fine. Thin iron stained .
! 2 silty Sand layers, with a dark brown to black layer at 1.6 ft. Y 3 <LOD 4 <LOD " Moist
2 3 Sand with silt Moist to Wet, brown, fine Sand with silt, appears wet at 2.4 ft. 9 3 | <wop | 4 | <woD | 11 MS\',Sett‘O
Sand with silt 3.0 - 3.3 ft.: As above. Moist.
3 4 Organic Silt 3.3 - 3.6 ft.: Moist, dark brown organic Silt. Roots, wood, possibly former ground 6 3 <LOD 5 <LOD 13 Moist
9 surface.
4 5 No Recovel No recove No
i . Recovery
5 6 silty Sand \;\t/est,sdfztark reddish brown silty Sand. Fine to very fine grained, becomes more grayish 6 9 <LOD 4 <LOD 1 Wet
6 7 Silt Moist, dark reddish gray Silt, medium dense, iron staining, with trace fine, poorly- 21 5 <LOD 9 <LOD 19 Moist
graded sand.
Gravel with silt 7.0 - 7.3 ft.: As above.
7 8 7.3 - 8.0 ft.: Moist, dark reddish brown weathered bedrock. Shale weathered to clay, 77 5 <LOD 6 <LOD 14 Moist
Weathered Bedrock - Shale ; ) ]
some iron stained siltstone.
8.0 - 8.6 ft.: As above.
8 9 Weathered Bedrock - Shale | 5's o ) - Moist, white to dusky red, lean Clay from weathered shale. Some silt and 127 6 9 4 16 10 Moist
Weathered Bedrock - Shale . ,
very fine sand in the dusky red color change at 9.0 ft.". Dense.
Ssme2 9 10 Weathered Bedrock - Shale Moist, gray to dusky red shale wea)thereq to clay, iron staining and multiple color 131 5 <LOD 5 <LOD 12 Moist MW54
layers of black, gray, tan and reddish white.
10.0 - 10.1 ft.: As above.
10 11 Weathered Bedrock - Shale 1144410 ¢ - Moist, tan to yellowish orange Shale weathered to lean clay with silt 174 6 | <tob | 6 |<woD| 13 Moist
Weathered Bedrock - Shale ) L
and fine sand. Iron staining.
1 12 Weathered .Bedrock - Shale, Moist, taq to yellowish orange, as above, with layer of iron stained siltstone with 191 7 8 4 <LOD 14 Moist
Siltstone quartz veins at 11.7 ft.
12.0 - 12.3 ft.: As above.
12 13 Weathered Bedrock - Shale, | 153137 f; - Moist, tan to yellowish orange weathered siltstone, blocky with quartz 347 | 10 8 5 | <woD| 15 Moist
Siltstone ; )
veins, angular, becomes dark grayish brown at 12.7 ft.
13 14 Weathered .Bedrock - Shale, Mmst, dark graylsh broyvp weathered bedrock, mostly shale, with few blocky angular 122 6 9 4 <LOD 13 Moist
Siltstone siltstone cuttings containing broken quartz.
No
14 15 No Recovery No recovery. Recovery
15 175 Bedrock - Shale, Greywacke Dry, dark‘ gray sha‘Ie pulverized to clay (in clumps and loose fines). Few greywacke <LOD 13 276 7 <LOD 6 Dry
with calcite deposits.
175 20 Weathered Bedrock - Siltstone, |Dry, dark grayish brown siltstone, angular, weathered to brown, with trace 25 1 182 8 8 5 Dry
Greywacke greywacke.
20 25 Weathered Bedrock - Greywacke, | Dry, dark_ rec}dlsh gray, coarse gralned greyvs_/acke weathered to brown, with some <LOD 14 551 1 8 4 Dry
Shale shale as indicated by clay coating larger cuttings.
225 25 Bedrock - Shale, Siltstone Dry, dgrk gray,_mostly competent s_hgle with some siltstone. Shale is very friable and <LOD 14 133 6 8 4 Dry
some is pulverized to clay, iron staining present.
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25 275 Bedrock - Siltstone, Argillite Dry, dark_g_raylsh brown, mostly siltstone with iron staining on some surfaces. Few <LOD 14 166 7 <LOD 7 Dry 27.07
black argillite present.
275 30 Weathered Bedrggk - Greywacke, | Dry, dal.’k. grayish brown, mos?ly smalll pleces of greywacke weathered to brown with <LOD 14 125 6 8 4 Dry
Argillite few argillite. Greywacke has iron staining on some surfaces.
30 325 Bedrock - Shale, Greywacke Dry, brO\_Nn, mostly shale pul_venzed_ t(_) clay as seen in clumps. Trace greywacke <LOD 14 563 1 <LOD 6 Dry
present in small fragments, iron staining on the greywacke.
325 35 Bedrock - Argillite, Greywacke |Moist, dark gray argillite with trace calcite veins. Some greywacke with iron staining. X <LOD 14 132 6 8 4 Moist
35 37.5 Bedrock - Argillite Wet, dark gray argillite. Larger fragments have quartz coating on surfaces. X <LOD 15 232 8 14 5 Wet
sme2 | 375 40 Bedrock - Argilite, Quartz Vein Wet, fiark gray, tra(;e fragments of argillite with 5 cm chunks of quartz. Slow drilling <LOD 16 135 7 11 5 Wet MW54
(possible quartz vein).
Wet, light gray igneous dike. Blocky, poorly indurated with small fragments of clay 29 -49
40 425 Bedrock - Igneous Dike mineral (dickite?) on most surfaces, and limonite on few cuttings. Trace quartz X <LOD 15 150 7 18 5 Wet
pieces less than 3 cm, very hard, drilling difficult.
425 45 Bedrock - Igneous Dike Wet, light gray, as above, without limonite, thin quartz veins. X 17 10 63 5 15 5 Wet
- - - itan
45 475 Bedrock - Igneous Dike Wet, light gray, as a_boye, with more clay mineral (dickite?) present and trace black <LOD 11 135 5 1 3 Wet
mineral (possibly stibnite). Abundant water.
475 50 Bedrock - Igneous Dike Wet, light gray, a_s above, with a lot more quartz as both veins and individual pieces 2 % <LOD 1 o7 4 8 3 Wet
- 5 cm. Trace orpiment.
Moist, brown Silt with well-graded gravel. Gravel consists of greywacke with quartz
0 2 Silt veins and secondary black mineral. Appears to be disturbed overburden, with a mix Moist
of well-graded gravel and silt.
’ Moist, grayish brown Silt with well-graded gravel. At 2.6 ft. a distinct color change to .
2 4 Silt ) s X X Moist
gray occurs. Gravel is greywacke with cinnabar and quartz.
Moist, dark grayish brown.
. 5.0 - 5.3 ft.: Mostly dark gray to black organic Silt, possibly the original ground .
4 6 Silt . ) Moist
surface (soil) before disturbance.
5.3 - 6.0 ft.: brown inorganic Silt. Loess.
6 8 Silt Moist, dark gray Silt with trace gravel. Iron staining seen at 7.2 - 7.5 ft. Loess. Moist
8 10 Silt Moist, dark grayish brown Silt with trace coarse to fine gravel. Fine sand below 8.7 ft. Moist 9.44
Loess.
10 12 silt Moist, dark grayish brown Silt, with trace fine to medium sand and angular fine Moist
gravel. White banding in sandy Silt from 11.3 - 11.7 ft.
’ Moist to Wet, dark grayish brown Silt with clay and fine sand, trace fine to coarse Moist to
12 14 Silt f ! .
angular gravel. Gravel is angular siltstone, increases below 13 ft. Wet
SM83 14 16 Silt Moist, dark grayish brown Silt with white material at 15.7 ft. Moist MW55
} Wet, dark grayish brown weathered bedrock, mostly greywacke with beds of siltstone
16 18 Weathered_ Bedrock - Greywacke, and shale. Greywacke weathered to brown at 17.5 ft., trace fine sand at 17.1 - 17.4 Wet
Siltstone, Shale t
Weathered Bedrock - Greywacke, Wet, dark gra.ylsh brown.
18 20 Siltstone, Shale 18.0- 1821t As above. Wet 10-20
; 18.2 - 20.0 ft.: Bedrock. Tan to black shale overlying reddish brown siltstone with iron
Shale, Siltstone o
staining.
20 22 Bedrock - Shale Moist, dark gray bedrock, com;?osed of weak dark gray shale. Apparent bedding dip X Moist
of 80 degrees. Trace quartz veins.
Moist to Dry, dark reddish Greywacke bedrock.
22 24 Borrock - Shale 22.0-22.3 ft.: As above. X Dry to Moist
yw 22.3 - 24.0 ft.: Greywacke with iron staining. Quartz/calcite veins.
24 25 Bedrock - Greywacke Dry, dark grayish brown, as above. X Dry
25 27 Bedrock - Argillite, Greywacke ;)rrg;,vc:::;gray bedrock, mostly argillite with quartz veins, trace orpiment. Trace X Dry
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Moist, grayish brown Silt with gravel. Silt is soft., low plasticity, with some very fine
0 2 Silt sand. Trace organics. Gravel is 3 cm to >4 cm greywacke, weathered greywacke, 59 9 224 7 <LOD 5 Moist
and shale. Disturbed loess.
Moist, dark grayish brown.
2 5 Silt 2.0 - 2.5 feet: dark brown, organic-rich Silt. <LOD 14 55 4 <LOD 6 Moist
2.5 to 4 ft.: Loess with trace subrounded gravel. Silt is firm, low to medium plasticity.
Moist, grayish brown Silt with gravel to 6.6 ft. Abundant gravel includes various
Silt Kuskokwim Qroup lithologies, subangular to angular. Silt has some very fine sand, ‘
5 7 Weathered Bedrock - Shale  |™° plasticity, is stiff. X <LOD 14 127 6 <LOD 6 Moist
6.6 to 7.0 ft. is beginning of weathered bedrock with decomposed shale showing
apparent bedding dip of 30 degrees. Trace vein material at 6.6 ft.
. Moist, reddish gray weathered bedrock, significantly decomposed. Siltstone, crumbl
7 10 Weathered Bserc: rcl)ck - Siltstone, gray sandy gregwaycke with iron staining ingfractureg, and shZIe decomposing to clay.y <LOD 13 102 5 <LOD 6 Moist
ale Iron stain throughout, apparent bedding dip of 60 degrees at 8.6 ft.
10 12 Weathered Bedrock - Siltstone, Mo.is?, grayish b.r.own.weathered bedrock, dense. Siltstone and greywacke, some iron <LOD 13 108 5 11 4 Moist
Greywacke staining. Interstitial silt and very fine sand.
12 14 Weathered Be_drock - Greywacke, |Moist, d_ark grayish browp weathgred greywacke with very fine sand grains, and % <LOD 14 164 7 7 4 Moist
Siltstone some siltstone. Trace vein material at 12.1 ft.
14 15 No Recovery No recovery. <LOD 14 157 6 <LOD 6 No
Recovery
15 17 Bedrock - Siltstone, Greywacke |[Dry, dark gray micaceous siltstone grading to greywacke. <LOD 14 318 8 7 4 Dry
17 19.5 Weathered Bedrock - Greywacke |Dry, brownish gray greywacke weathered to brown, one grain of stibnite noted. <LOD 13 527 10 11 4 Dry
19.5 22 Bedrock - Siltstone, Greywacke |[Dry, dark gray siltstone with one grain of stibnite. Some greywacke and iron stain. <LOD 15 257 8 11 5 Dry
SM84 22 24.5 Bedrock - Shale Dry, gray shale. Almost no larger cuttings, mostly clumps of pulverized clay. <LOD 13 96 5 7 4 Dry MW56
24.5 27 Bedrock - Argillite Dry, black argillite. Weakly indurated, blocky. 30 10 203 7 6 4 Dry
27 29.5 Bedrock - Greywacke Dry, gray greywacke. Very fine grained, with iron staining on fractures. <LOD 13 183 7 <LOD 6 Dry
29.5 32 Bedrock - Shale, Argillite Dry, black shale and argillite. Argillite is blocky. <LOD 14 116 6 <LOD 6 Dry 29.92
32 34.5 Bedrock - Siltstone, Greywacke |[Dry, dark gray siltstone grading to very fine greywacke. One stibnite crystal. <LOD 13 106 5 8 4 Dry
345 37 Bedrock - Shale Zuryr}]lglsa.ck shale. Occasionally black and friable cuttings, otherwise light gray clay <LOD 13 197 6 6 4 Dry
37 39.5 Bedrock - Argillite, Siltstone  [Dry, black argillite and siltstone. Trace quartz. X <LOD 13 167 6 <LOD 6 Dry
395 42 Bedrock - Greywacke Dry, gray greywacke. Fine grained, trace very fine stibnite and quartz grains. Iron X <LOD 13 61 4 6 4 Dry
stain in fractures.
42 44.5 Bedrock - Greywacke, Shale  |Dry, dark gray greywacke and shale. <LOD 13 78 5 6 4 Dry
44.5 47 Bedrock - Shale, Greywacke |Dry, dark gray shale, some greywacke. Very few cuttings, mostly fines. <LOD 13 75 5 <LOD 6 Dry
47 49.5 Weathered Bedrock - Greywacke |Dry, brownish gray, weak greywacke, weathered brown, few cuttings. <LOD 13 109 5 <LOD 6 Dry
49.5 52 Bedrock - Greywacke Dry, dark gray, as above. <LOD 14 350 9 <LOD 6 Dry
52 54.5 Bedrock - Greywacke Dry, gray, as above, trace quartz. X <LOD 13 1733 18 10 4 Dry
54.5 57 Bedrock - Argillite Dry, black, argillite with quartz veins. X <LOD 14 120 6 <LOD 6 Dry
57 59.5 Bedrock - Argillite Dry, black, blocky argillite with quartz veins. X <LOD 13 73 5 <LOD 6 Dry
59.5 62 Bedrock - Argillite, Siltstone  |Wet, very dark gray, argillite and hard dark gray siltstone. <LOD 13 69 5 <LOD 6 Wet
62 64.5 Bedrock - Argillite Wet, black argillite, hard, blocky, with trace quartz. X <LOD 14 73 5 <LOD 6 Wet
64.5 67 Bedrock - Greywacke, Argillite |Wet, black to dark gray greywacke and argillite. Trace iron stain. <LOD 13 83 5 <LOD 6 Wet 55-75
67 69.5 Bedrock - Greywacke Wet, gray, greywacke with slightly larger grain size (fine sand). Trace quartz veins. X <LOD 14 48 4 <LOD 6 Wet
69.5 72 Bedrock - Argillite Wet, black argillite with trace quartz vein. Blocky to platy, larger cuttings. X <LOD 13 86 5 <LOD 6 Wet
72 745 Bedrock - Siltstone, Shale Wet, very dark gray micaceous siltstone, occasionally iron stained brown. Some <LOD 14 73 5 <LOD 6 Wet
shale (as clumps of clay).
74.5 76 Bedrock - Siltstone Wet, black siltstone. Trace quartz. X <LOD 13 65 4 <LOD 6 Wet
0 1 Silt Moist, medium brown Silt. Loess. Moist
SM85 . Medium brown, moist to wet Silt. Loess. Moist from 1 - 1.5 ft., wet from 1.5 - 2 ft. Moist to MW57
1 2 Silt . .
Medium stiff. Wet
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. Medium brown, moist to wet Silt. Loess. Wet from 2.0 - 2.5 ft., moist from 2.5 - 3.0 ft. Moist to
2 3 Silt h .
Medium stiff. Wet
3 3.5 Silt Medium brown, moist to wet Silt. Loess. Medium stiff. Moist
No
3.5 5 No Recovery No recovery. Recovery
Brown, wet, Silt. Soft. Color changes from brown to gray brown and red brown as Moist to
5 7 Silt depth increases. Angular gravel (fine to medium) occurs from 6.5 - 7 ft. Moisture
) Wet
changes from wet to moist from 6 - 7 ft.
7 85 silty Sand Moist light gray to reddish brown silty Sand. Appears to be a mixing of weathered Moist
sandstone and loess.
No
8.5 10 No Recovery No recovery. Recovery
10 12 Gravel with sand Moist, poorly-graded Gravel with sand. Gravel is broken weathered bedrock. Moist
12 13.75 Weathered Bedrock - Shale Dark, regdlsh gray weathered shale bedrock. Fragments of competent shale with Moist
clayeysilty friable weathered shale bedrock.
No
13.8 15 No Recovery No recovery. Recovery
15 17 Bedrock - Shale, Siltsone Dry, dfark brown, mostly weak and smal_l friable sha_le cuttlrngs with §|gn|f|calnF Dry
pulverized shale (clay) and few larger siltstone cuttings, with some iron staining.
17 19.5 Bedrock - Shale, Siltstone Dr){, _dark brown frla_ble shale with some siltstone cuttings, easily broken. Some iron Dry
staining along bedding/fractures.
smes | 195 22 Bedrock - Shale Dry, dark gray fragments of shale, some more friable than others. Orangish staining Dry MW57
observed along fractures.
Dry, dark grayish brown. Dark gray friable shale with few more competent fragments.
22 245 Bedrock - Shale One fragment of yellowish white vein material observed. Fragments also had Dry
orangish staining in fractures.
24.5 27 Bedrock Moist, brown, cuttings contained no fragments larger than coarse sand. Moist
27 205 Bedrock - Shale Moist, brown, few rock fragments in recovery. Mostly friable shale. Orangish staining Moist 27.84
observed along fractures.
29.5 32 Bedrock - Greywacke, Shale  |Dry, reddish brown, greywacke and few shale. Dry
32 34.5 Bedrock - Greywacke Moist, reddish brown, hard to somewhat friable greywacke. Moist
34.5 37 Weathered Bedrock - Greywacke |Moist, reddish brown, weathered greywacke, in small fragments. Moist
37 395 Weathered Bedrock - Greywacke Dr_y, reddls_h brown weathered greywacke. Fine to medium fragments. Some whiteish Dry
vein material.
Weathered Bedrock - Greywacke, | Dry, gray, fine to medium angular fragments of roughly equal parts weathered
39.5 42 Dry
Shale greywacke and hard shale.
42 44.5 Bedrock - Argillite, Shale Dry, dark gray argillite/shale with trace white vein material. Dry
44.5 47 Bedrock - Greywacke Dry, light gray, greywacke. Some with orangish brown staining along fractures. Dry 37.5-575
47 49.5 Bedrock - Shale Moist, dark gray, small subangular shale fragments. Friable. Moist
49.5 52 Bedrock - Argillite, Shale Moist, dark gray argillite with few shale and some white vein material. Moist
52 54.5 Bedrock - Siltstone Wet, dark gray, siltstone with some white vein material. Wet
545 57 Bedrock - Greywacke, Shale glrlglset, dark gray, medium sized fragments of greywacke with small fragments of Moist
57 59.5 Bedrock - Shale, Argillte Moist, dark gray, mostly shale with some argillite and some vein material. Moist
’ 0.0 - 0.3 ft.: Wet dark brown organic material (tundra).
0 1 Silt 0.3 - 1.0 ft.: Medium brown, wet, medium stiff Silt, with trace fine rounded gravel. <LoD 10 8 <LoD Wet
1 2 Silt ZA:;;jtlr:jm brown, wet, Silt, with trace coarse angular gravel. Stiffness increases with <LOD 9 3 <LOD Wet
2 3 Silt Medium brown to gray, wet to moist, medium stiff Silt, with few fine angular gravel. <LOD 11 11 <LOD Wet
SM86 3 4 No Recovery No recovery. No MW58
Recovery
No
4 5 No Recovery No recovery. Recovery
) Moist, brown to gray silty Gravel with sand. Mostly angular gravel, fine to coarse. .
5 6 silty Gravel Some silt, few sand, fine. Gravel consists of friable sandstone and shale. <LoD 14 2 <LOoD Moist
6 7 silty Gravel As above. <LOD 13 20 <LOD Moist
7 8 silty Gravel As above. <LOD 13 17 <LOD Moist
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8 9 silty Gravel As above. <LOD 12 24 <LOD Moist
No
9 10 No Recovery No recovery. Recovery
10 125 Bedrock - Shale, Siltstone Dry, dark gray to brown, mostly weak sma_ll friable sh_ale cuttings _W|th sgnl_ﬁcant Dry
shale (pulverized to clay) and few larger siltstone cuttings, some iron staining.
12.5 15 Bedrock - Greywacke Dry, dark gray to brown, fine grained micaceous greywacke. Dry
15 175 Bedrock - Siltstone, Shale Dry, dark grayish b_rown, mostly angular Siltstone in small cuttings with iron staining. Dry
Trace shale pulverized to clay.
175 20 Bedrock - Shale, Greywacke er, dark' grfaylsh br_oyvn, weak friable shale, mostly pulverized to clay. Few larger Dry
pieces with iron staining. Trace greywacke.
Weathered Bedrock - Greywacke, [Dry, dark reddish gray, mostly fine to medium grained greywacke weathered to
20 225 - . e Dry
Argillite brown, with trace argillite.
22.5 25 Bedrock - Siltstone, Argillite  [Dry, gray, siltstone with few iron staining and argillite. Dry
25 275 Bedrock - Shale Dry, dark grayish brown, weak friable shale, mostly pulverized to clay. Dry 25.96
27.5 30 Bedrock - Siltstone, Argillite  [Dry, grayish brown, mostly siltstone with few iron staining. Few argillite cuttings. Dry
30 325 Weathered Bedrock - Greywacke, |Dry, dark grayish brown, mostly fine grained, micaceous greywacke weathered to D
SM86 i Argillite brown. Trace argillite. Yy MW58
Weathered Bedrock - Argillite, |Dry, dark gray to brown, mostly argillite, with some fine grained, greywacke
325 35 Dry
Greywacke weathered to brown.
35 37.5 Bedrock - Argillite, Greywacke |Dry, dark gray to brown, as above, but with less greywacke. Dry
375 20 Weathered Bedrock - Greywacke Dry, gray to brown, fine to'medl_um gralne_d greywacke V.Vlth few fragments weathered X Dry
to brown. Trace quartz veins, difficult drilling, larger cuttings.
40 425 Weathered Bedrock - Greywacke g;ye gray to brown, as above, but with more weathering to brown and smaller cuttings % Dry
425 45 Weathered Bedrock - Greywacke Moist, gray, as abovt_-), with Igss weathering to brown and quartz veins. Greywacke is X Moist
coarser, mostly medium grained.
45 475 Bedrock - Siltstone, Shale Dry, gray, Iarge_cuttmgs of siltstone with some quartz veins, subangular, with trace % Dry 36.6 - 56.6
shale as pulverized clay.
475 50 Bedrock - Greywacke, Shale M0|_st, gray,_mostly micaceous, mgdlum grained greywacke with quartz veins. Small X Moist
cuttings. Evidence of shale pulverized to clay (clumps).
50 52.5 Bedrock - Siltstone Wet, dark gray siltstone with trace quartz veins. X Wet
52.5 55 Bedrock - Siltstone Wet, dark gray, as above, but with larger cuttings and more quartz veins. X Wet
55 58 Bedrock - Siltstone, Argillite Wet, dark gray, mostly suban_g_ular siltstone with quartz as veins and individual % Wet
pieces up to 3 cm. Trace argillite.
0 2 silt glla?:?, grayish brown, mostly Silt with few greywacke gravel fragments and trace Moist
2 4 Silt Moist, grayish brown, medium stiff Silt (loess). Moist
No
4 5 No Recovery No recovery. Recovery
5 7 Silt Same as above. Medium stiff Silt. Moist
7 8.5 Silt Moist to wet, grayish brown, mostly soft. Silt with few very fine sand. Moist to wet
No
8.5 10 No Recovery No recovery. Recovery
Gravel 10.0 - 10.4 ft.: As above. Moist, dark brown.
SM87 10 12 Weathered Bedrock - Shale, [10.4 - 12.0 ft.: Weathered bedrock consisting mostly of gravel, coarse, angular (shale Moist MW59
Greywacke and greywacke) and some silt.
Weathered Bedrock - Shale, [Moist, dark brown weathered bedrock consisting mostly of gravel, coarse, angular .
12 14 ) Moist
Greywacke shale and greywacke, and some silt.
No
14 15 No Recovery No recovery. Recovery
15 17 Weathered Bedrock - Greywacke Moist, reddish brown, weathered greywacke. Mostly silt in cuttings, some to few Moist
greywacke fragments.
Weathered Bedrock - Shale, |Dry, very dark grayish brown, mostly silt, few fragments of friable shale and
17 19.5 . S Dry
Argillite weathered argillite.
195 22 Bedrock - Greywacke Moist, grayish brown. Mostly light gray medium stiff silt/clay with medium to fine sand Moist

embedded. Trace fine grained greywacke fragments.
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22 245 Weathered Bedrock - Greywacke MO.ISF, light reddish brown, _mostly fine grained greywacke with greenish orange X Moist
staining along fractures. Slightly weathered.
245 27 Bedrock - Greywacke, Silstone Dry, Ilg‘ht brownish gray. Mostly orang.lsh gra.y,. very fine grained greywacke. Few to X Dry
trace siltstone. Greywacke had orangish staining along fractures.
Weathered Bedrock - Greywacke, |Mostly slightly weathered greywacke, few weathered argillite. Greywacke has
27 29.5 o g e X Dry
Argillite orangish staining along fractures.
20.5 32 Bedrock - Greywacke Dry, reddish brown, very fine grained greywacke with orangish staining along X Dry
fractures.
Weathered Bedrock - Greywacke, |Moist, reddish brown weathered greywacke with trace white vein material. Argillite )
32 345 o : - Moist
Argillite had orangish staining along fractures.
34.5 37 Bedrock - Greywacke, Argillite |Moist, reddish brown, as above, with no white vein material observed. X Moist
37 39.5 Bedrock - Greywacke Moist, reddish brown, as above. Greywacke. No vein material. X Moist
39.5 42 Weathered Bedrock - Argillite  |Moist, dark gray, weathered friable argillite. Moist
42 445 Bedrock - Greywacke, Argillite Moist, dar!( reddlsh gray, mostly greywacke with orangish staining along fractures, X Moist
and few friable argillite fragments.
445 a7 Bedrock - Argillite Moist, dark gray, somewhat friable argillite with some orangish staining along % Moist
fractures.
47 49.5 Bedrock - Argillite Moist, dark gray, as above. Friable argillite. X Moist
49.5 52 Bedrock - Argillite, Greywacke Mglst, dark gray, mostly friable arg_llllte w!th few greywacke. Some argillite is X Moist
micaceous. Greywacke has orangish staining along fractures.
52 54.5 Bedrock - Greywacke Moist, reddish brown, greywacke with orangish staining along fractures. X Moist
) - Moist, grayish brown, mostly greywacke with few friable argillite and trace shale.
54.5 57 Bedrock Grgmaecke, Argilite, Some of the greywacke had organgish staining along fractures, some was a light X Moist
gray color.
57 595 Bedrock - Argillite, Greywacke Dry, d_ark grgy_, mostly argillite with few greywacke. Argillite friable with some X Dry
orangish staining along fractures.
SM87 595 62 Bedrock - Greywacke Moist, gray greywacke with trace white vein material and trace orangish staining Moist MW59
along fractures.
62 64.5 Bedrock - Greywacke Moist, gray greywacke with some orangish staining along fractures. Moist
645 67 Bedrock - Greywacke Mo_lst, dgrk redd|§h brown greywacke with orangish staining along fractures and trace Moist
white vein material.
67 69.5 Bedrock - Argillite Mo_lst, dgrk reddl_sh brown argillite with orangish staining along fractures and trace X Moist
white vein material.
69.5 72 Bedrock - Argillte, Greywacke Dry, dark reddish browp arg.llllte and_greywacke with orangish staining along X Dry
fractures and trace white vein material.
72 74.5 Bedrock - Argillite Dry, dark gray, somewhat friable argillite. Dry
74.5 77 Bedrock - Greywacke Dry, dark reddish brown greywacke with some orangish staining along fractures. X Dry
77 79.5 Bedrock - Argillite Dry, dark gray argillite. Dry
79.5 82 Bedrock - Argillite Dry, dark gray argillite. Dry
82 84.5 Bedrock - Greywacke Dry, dark gray greywacke. Few orangish staining along fractures. X Dry
84.5 87 Bedrock - Argillite, Shale Dry, dark gray, mostly argillite with some shale. Dry
87 895 Bedrock - Greywacke Dry, dark gray greywacke with trace white vein material and trace orangish staining Dry
along fractures.
89.5 92 Bedrock - Greywacke Dry, gray greywacke with trace orangish staining along fracture. Dry
92 94.5 Bedrock - Argillte, Shale Dry, dark gray, mostly argillite with few shale and few white to yellowish vein material. Dry
94.5 97 Bedrock - Argillite, Greywacke |Dry, dark gray argillite with trace greywacke. Dry
97 99.5 Bedrock - Argillite Dry, dark gray argillite. Dry
99.5 102 Bedrock - Argillite Dry, dark gray argillite with trace white vein material. Dry
102 104.5 Bedrock - Argillite, Shale Moist, dark gray, mostly argillite with few to some shale. Moist
105 107 Bedrock - Argillite Dry, dark gray, argillite with few to some white vein material. Dry
107 109.5 Bedrock - Greywacke Dry, dark gray greywacke with trace white vein material. Dry
110 112 Bedrock - Argillite, Greywacke |Dry, dark gray, mostly argillite with few greywacke. Dry
112 114.5 Bedrock - Argillite, Greywacke |Dry, dark gray mostly argillite with few greywacke and few white vein material. _ Dry
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Bedrock - Argillite, Shale Dry, dark gray, mostly argillite with some shale. Dry
117 119.5 Bedrock - Argillite Dry, dark gray argillite. Dry
120 122 Bedrock - Argillite Dry, dark gray argillite. Dry
122 124.5 Bedrock - Argillite Dry, dark gray argillite with trace white vein material. X Dry
125 127 Bedrock - Argillite Dry, dark gray argillite with trace white vein material. X Dry
127 129.5 Bedrock - Greywacke Dry, dark gray greywacke. No vein material, no staining. Dry
130 132 Bedrock - Greywacke Dry, dark gray greywacke with trace white vein material. X Dry
132 134.5 Bedrock - Greywacke Dry, dark gray, fine to very fine grained greywacke with trace white vein material. X Dry
135 137 Bedrock - Greywacke, Argillite |Dry, dark gray, mostly greywacke with some argillite and trace white vein material. X Dry 134.92
137 139.5 Bedrock - Argillite Dry, dark gray argillite with trace to few white vein material. X Dry
140 140 No Recovery No recovery. Dry
SM87 | 140 142 Bedrock - Argillite Dry, dark gray argillite with some vein material. X Dry MW59
142 144.5 Bedrock - Greywacke Dry, dark gray greywacke with trace vein material. X Dry
145 147 Bedrock - Argillite Dry, dark gray argillite. Dry
147 149.5 Bedrock - Greywacke, Argillite |Dry, dark gray, mostly greywacke with few argillite and few vein material. X Dry
150 152 Bedrock - Greywacke Dry, dark gray greywacke with trace vein material. X Dry
152 154.5 Bedrock - Greywacke Wet, dark gray, as above. X Wet 140 - 160
155 157 Bedrock - Greywacke Wet, dark gray, as above, slightly smaller fragment size. X Wet
157 159.5 Bedrock - Greywacke Dry, dark gray, as above. X Dry
160 161 NR NR No Record

Key

<LOD = Less than level of detection for XRF
bgs = below ground surface

cm = centimeters

Conc. = Concentration

Fe =iron

ft. = feet

Hg = mercury

ID = identifier

mm = millimeters

NR = not reported

ppm = parts per million

XRF = X-ray fluoresence spectroscopy
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Table 2-6

2017 Surface Mined Area Laboratory Soil Sample Results

Sample ID

Sample Depth

Interval (feet bgs)

SW846 | SW846
6020A [ 6020A

Total Inorganic Elements (mg/kg)

[ e o o comcapr] von | ont e wenees [ o et et et s [ o[t 2|

SW846 | SW846 | SW846
6020A | 6010B

SW846 | SW846
6010B | 6020A

SW846 SWwWa846

Total
Organic
Carbon

SM78 17SM78SB09 0 15000 J 2200 J + 4500 J +
17SM78SB17 9 17.6 14000 J 2.9 36 J 160 J + 0.53 0.2 1500 J + 25J+ 12 29J 28000 7.8J 3900 J + 550 0.65 27 560 J + 0.78 J + 0.092 77J 0.083 46 J + 61J 9400
SM79 17SM79SB05 0 5 16000 J 0.79 10J 120 J + 0.43 0.19 1900 J + 25J+ 10 24 J 25000 7.2J 4900 J + 410 0.08 26 570 J + 0.71J + 0.073 85J 0.093 J 41J+ 58 J 5100
17SM79SB11 5 11 14000 J 0.89 12J 160 J + 0.4 0.2 2600 J + 24 J + 9.8 23J 23000 6.7 J 4600 J + 390 0.11 24 570 J + 0.75J + 0.075 120 0.084 J 40J + 53 J 2000
SMs1 17SM81SB03 0 3 15000 J 1.1 11J 160 J + 0.42 0.16 1900 J + 24 J + 9.2 22 J 25000 7.6J 4400 J + 350 0.094 23 510J + 0.65J + 0.089 82J 0.086 J 42 J + 54 J 8300
17SM81SB07 3 7.2 12000 J 0.98 13J 160 J + 0.43 0.29 2600 J + 26J + 11 31J 28000 8.1J 4000 J + 610 0.33 28 690 J + 0.86 J + 0.1 110 J 0.082 J 43 J + 65 J 3300
SM82 17SM82SB06 0 5.5 15000 J 1.2 12J 140 J + 0.38 0.19 1800 J + 26J + 8.3 24 J 22000 7.2J 4600 J + 350 0.31 24 570 J + 0.84 J + 0.074 78 J 0.088 J 41J+ 56 J 9800
17SM82SB09 5.5 8.5 5300 J 5 110 J 120 J + 0.85 0.55 1500 J + 15J + 14 73J 33000 16 J 1100 J + 630 5.4 52 870 J + 12J+ 0.17 37J 0.09 J 31J+ 110 J 4000
SM86 17SM86SB03 0 3 15000 J 1.3 16 J 120 J + 0.45 0.24 840 J + 23J+ 12 28J 27000 9.7J 3300 J + 720 0.53 28 560 J + 0.85J + 0.12 49J 0.1J 42 J + 69 J 15000
Key

bgs = below ground surface

ID = identifier

J = The analyte was detected. The associated result is estimated.

J+ = The analyte was detected. The value is estimated with a high bias.



Table 2-7 2017 Geotechnical Laboratory Test Results

Geotechnical Tests

Direct Push Soil Core (Disturbed) Shelby Tube (Undisturbed)

Grain Size Distribution with Hydrometer (ASTM D422)

Specific
Gravity of
Soil Solids

(ASTM
D854/C127)

Moisture
Content
(ASTM
D2216)

Sample
Depth
Interval
(ft bgs)

Sample ID

Gravel
[#4
(4.75mm) to

3-inch] (%) SR

Sand [#200 |Silt [0.005mm
(0.075mm) to | to 0.075mm]
(%)

Clay/
Colloids
[<0.005mm]
(%)

Compaction
Characteristics of Soil
Using Standard Effort

(Standard Proctor)

(ASTM D698)

Liquid Limit, Plastic Limit, and
Plasticity Index of Soils (ASTM
D4318)

Optimum

Maximum q
Moisture

Liquid | Plastic
Limit Limit

Porosity of
Sample
Remolded to
90%
Compaction
at Optimal
Moisture
Content
Caltulated

Initial Dry
Bulk Density -|
Sample
Remolded to
90%
Compaction
at Optimal
Moisture
Content
(ASTM D7263)
(pcf)

of Bulk
Density

and Grain
Density
(ASTM D854)

Using Results

(ASTM D7263)

Hydraulic
Conductivity
Using Flexible

Wall
Permeameter
(ASTM D5084) -
Sample
Remolded to
90%
Compaction at

Optimal

M: ure

Content

(mls)

Sample ID

Bulk Density (ASTM D7263) -
Undisturbed Sample

Dry
Density

ry
Density
(glem®) | (pef)

Porosity of
Undis-
turbed
Sample

Calculated

Using Results
of Bulk
Density

(ASTM D7263)

and Grain
Density
(ASTM D854)

Hydraulic
Condu
Using Flexible
Wall Permeameter
(ASTM D5084) -
Undisturbed
Sample

Moisture
Content
(ASTM
D2216)

Specific
Gravity of
Soil Solids
(ASTM
D854/
c127)

Gravel [#4

Sand [#200
(4.75mm) to | (0.075mm) to

3-inch] (%) | #4] (%)

Grain Size Distribution with Hydrometer (AS'

Silt
[0.005mm to
0.075mm]
(%)

Clay/
Colloids
[<0.005mm]
(%)

Liquid
Limit

it, Plastic Limit, and
D422) | Plasticity Index of Soils (ASTM

D4318)

Plastic
Limit

Plascicity
Index

17SM78SB09 0-9 Silt (ML) 21.0 2.71 5 9 72 14 NP NP - 109.5 16.0 98.6 0.417 8.2E-08
SM78 .
17SM78SB12 9-12 |Silt (ML)| 1.649 1.288 80.38 0.525 1.1E-07 28.0 27 0 8 72 20 NP NP -
17SM78SB17 10-17 102.4 19.4 922 0.455 6.2E-07
17SM79SB05 0-5 Silt (ML) 249 272 0 4 86 9 101.2 19.4 91.0 0.464 2.5E-06
SM79 17SM79SB08 5-8 Silt (ML)|  1.607 1.356 84.65 0.501 8.2E-07 18.5 272 0 7 86 7 NP NP -
17SM79SB11 5-11 103.7 18.0 93.3 0.450 1.8E-06
17SM81SB03 0-3 Silt (ML) 26.2 270 0 6 79 14 NP NP - 105.2 18.0 94.7 0.438 2.7E-08
SM81 17SM81SB06 3-6 Silt (ML)|  1.895 1.535 95.80 0.436 2.1E-08 235 272 1 7 v 15 NP NP -
17SM81SB07 3-7 109.0 16.8 98.1 0.422 2.1E-07
17SM82SB06 0-6 Silt (ML) 285 270 2 8 7 13 102.0 19.2 91.9 0.455 2.5E-07
Lean
Clay
SM82 17SM82SB8.5 | 5.5-8.5 with 2.081 1.752 109.37 0.360 2.4E-09 18.8 274 4 15 51 30 31 21 10
Sand
(cL)
17SM82SB09 6-9 115.2 15.0 103.7 0.393 3.9E-08
78.9 34.0
Silt with (corrected | (corrected
17SM86SB1.5 0-1.5 Sand 50.5 2.54 7 14 69 9 NP NP - for 7.2% for 7.2% 68.6 0.567 2.3E-07
(ML) oversize oversize
SM86 particles) particles)
17SM86SB04 1-4 1.782 1.315 82.07 0.516 2.4E-07 355 272 19 14 55 12 NP NP -
Ke:

y
ASTM = ASTM International (formerly American Society of Testing and Materials)
-- = not tested or not applicable
% = percent
bgs = below ground surface
feet
grams per cubic centimeter
= identifier
meters per second
mm = millimeters
NP = non plastic
pcf = pounds per cubic foot
USCS = Unified Soil Classification System
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