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1 Introduction

Telkwa Coal Limited (TCL) completed mine designs to support an Environmental Assessment
(EA) application for the Tenas Project, located in central British Columbia. Telkwa retained SRK
Consulting (Canada) Inc. (SRK) to conduct a stability assessment of the rock backfill designs that
are to be constructed as part of the phased open pit development.

SRK had previously completed Feasibility Study (FS) level rock and overburden pile slope
assessment for the Tenas Project in 2019 (SRK, 2019a) which included similar backfill piles. The
FS work was based on the results of two field investigations completed in 2017 and 2018 (SRK,
2018 and SRK, 2019b), and findings from these investigations have been utilized for this
assessment and are included in Appendix A and B. This report should read in conjunction with
the previously completed SRK reports referenced throughout this document.

2 Proposed Mine Plan

The excavation of the Tenas Pit is to be completed in several phases, each with a subsequent
backfill sequence. The proposed mine development is provided in Appendix A. The Non-Acid
Generating (Non-PAG) and Potentially-Acid Generating (PAG) rock is to be segregated through
strategic excavation of the sedimentary sequences. The Non-PAG rock is to be used to backfill
the open pit and/or be used for constructing portions of the embankments for the Management
Ponds and the PAG is to be disposed underwater in three Management Ponds comprising the
East, West and North ponds (Figure 2-1). Stockpiled overburden is to be placed onto the backfill
platforms, away from the slope face, following construction. The geochemical and geotechnical
design of the Management Ponds is not part of this assessment report but are addressed in two
separate SRK reports titled “Geochemical Baseline Report and the Metal Leaching/Acid Rock
Drainage Management Plan” and “Management, Sedimentation and Control Pond Report”. The
pit backfilling is to be commenced along the shallowest dipping footwall areas (Phase 1, 2 and 4
Pit) prior to rock placement on the steeper dipping southeast Phase 3 Pit footwall area (Figure
2-2). The toe of the backfills are to be buttressed against the pit highwalls. Additionally, an
opposing overburden and rock cover is to be placed across the pit highwalls for reclamation
purposes (Figure 2-2), providing additional buttressing in some areas. Following completion of
excavation, pit lakes are to be formed.

The backfill slope design recommendation used to develop the EA mine design and plan are
summarised in Table 2-1

Table 2-1: Backfill slope design recommendations

Pile Maximum Platform Platform Lift Face Maximum Overall Slope
Lift Height (m) Slope Angle (°) Angle (°)*
Pit Backfills 40 37 27
(2:1 slope gradient)

Note: 1 - if greater than single 40 m platform height, otherwise the platform slope angle face forms the overall slope.

ES/CB Tenas_Backfill_Report_2CT025.008_20210401.docx April 2021
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Of significance to the open pit and backfill stability is the excavation sequence within the Phase 3
portion of the ultimate Pit. Undercutting of the west dipping sedimentary sequences is required to
extract economic coal from the base of the pit (Figure 2-3). The proposed excavation is to occur
from south to north in Phase 3, with an excavation of interim northern endwalls and development
of a benched backfill to the south. Table 2-2 provides a summary of the Tenas soil and rock pile
details. The pit slope stability assessment work is detailed in a separate report titled “Tenas
Project - Pit Slope Stability Assessment” (SRK, 2020).

Of significance to the open pit and backfill stability is to be excavation sequence within the
Phase 3 Pit. Undercutting of the west dipping sedimentary sequences is required to extract
economic coal from the base of the pit (Figure 2-3). The proposed excavation is to occur from
south to north, with an excavation of interim northern endwalls and development of a benched
backfill to the south. Table 2-2 provides a summary of the Tenas soil and rock pile details.

Figure 2-1: Proposed End of Year 22 Mine Plan

ES/CB Tenas_Backfill_Report_2CT025.008_20210401.docx April 2021
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Figure 2-2: EA pit design showing excavation phases

END OF YEAR 26 - 2048 RECLAMATION COMPLETE

~

Figure 2-3: Proposed Year 2048 mine reclamation plan
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Figure 2-4: Schematic figure showing interim endwall and backfilling within the Phase 3 Pit.

Table 2-2: Summary of Tenas Soil and Rock Piles

s Overall Slope ARPIEIES Approximate
Backfill Material Type Overall Slope Angle (O)lp Foundation Footwall I\l/)li%e Years
Height (m) 9 Slope Angle (°)
Phase 1 NAG rock 15 37 5 lt02
and 2
Phase 3 NAG rock 135 27 41 5t0 15
Phase 4 NAG rock 80 27 13 13to 22

Note: * — End of Construction Overall Slope Angle

Pit Slope Field Investigations

SRK conducted pit slope geotechnical investigations in 2018 and 2019 comprising of eight
diamond drillholes (SRK, 2018 and SRK, 2019). The inclined drillholes were positioned to
investigate the rock mass that is to be mined and the ultimate footwall rocks. The locations of the
drillholes are presented in Figure 3-1.

The drillholes were geotechnically logged, sampled, field tested and supported with laboratory
testing. Specific to the pit slopes that are to be backfilled, the laboratory testing comprised intact
rock strength and direct shear testing along bedding discontinuities. The results of the pit slope
field investigations are summarised two separate data reports (SRK, 2018 and SRK, 2019a) and
are referenced throughout this report. In addition, the geotechnical logging data from four vertical
diamond drillholes conducted during the Piteau field investigations were reviewed (Piteau, 1997).

Geotechnical and exploration drillholes were used to support the formation of the 3D geological
and structural model that is relied on for the stability analyses presented in this report. Reviews
of geological logging, Manalta basic geotechnical logging, diamond core photographs and

ES/CB
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downhole geophysical data part of the current study to evaluate confidence in the geological and

structural geology models. Exploration drillholes are presented in Figure 3-1.

Table 3-1: Diamond drilling program summary

Field Drillhole | Lengtht Dip Azimuth | Easting? | Northing? | Elevation2 | Geotech Tesli\:ilegver
Program ID (mah) ©) ©) (m) (m) (masl) Logging (m) y
T19-09D 50.4 -90 000 616982 6051132 982 Yes 4.0-49.4
T19-16D 73.2 -90 000 618128 6050374 973 Yes 4.0-71.9
SRK 2019
T19-17D 59.9 -90 000 617674 | 6050852 953 Yes 7.0-58.6
T19-18D 35.5 -90 000 617292 6050679 997 Yes 0.0-34.7
T18-01D 78.7 -90 000 617841 6050689 958 Yes 16.5-78.7
T18-02D 124.9 -60 042 618412 6050732 928 Yes 12.0-124.93
SRK 2018 | T18-03D 102.6 -90 000 617080 | 6051772 904 No 10.5-102.6
T18-05D 180.4 -70 064 617988 6051733 893 Yes No*
T18-07D 213.7 -90 000 617318 | 6052051 864 No 7.5-213.7
T96R-05C | 105.8 -90 000 618923 6050031 948 Yes No®
Piteau T96R-28C | 120.7 -90 000 618052 6051092 919 Yes No®
1997 T96R-42C | 151.6 -90 000 617377 6051844 868 Yes No®
T96R-65C | 141.0 -90 000 618305 6051041 915 Yes No®
T97R-95C| 36.0 -90 000 616887 6050567 1019 Basic No®
Manalta | T97R- | 450 90 000 | 617149 | 6051492 | 933 Basic No®
1997 100C
TI97R- ; 5
108C 81.0 -90 000 617379 | 6052531 839 Basic No

1: mah = metres along hole, relative to ground surface.
2: Datum: UTM NADS83, Zone 9 North. Coordinates and elevation surveyed after completion of program and provided by
Telkwa. Values rounded to nearest metre.

3: Televiewer survey has poor image quality.

4. Televiewer survey not attempted because of drillhole instability.
5. Televiewer survey not conducted as part of the field program
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4

4.1

Foundation Conditions

The following subsections summarize the characterization of the footwall rocks that the backfills
are to be construction onto. Full details of the characterization work carried out for the FS pit
slope and rock/overburden soil piles are presented in the SRK 2019b and 2019c reports
respectively. These two reports should be read in conjunction with the below subsections.

Footwall Forming Rock Types

Rock types encountered in the geotechnical drilling program comprised Skeena Group mudstone,
siltstone, sandstone and coal. It is expected that the mudstones are located below the economic
Seam-1, forming the immediate foundations below the backfills. With consideration to this
possible weaker mudstone, both a bedding anisotropy and weak layer were evaluated as part of
the stability analyses. The weak layer can be representative of a weak bedding structures near
the backfill-footwall interface which could promote sliding.

Mudstone (MDST)

Fine grained, bedded, grey and dark grey, assessed fresh to highly weathered, generally
estimated very weak to medium strong intact rock strength (R1 to R3). The mudstone is often
interbedded with small coal seams and breaks on graphitic coated joints near major coal seams.

T8 -GS -D -Bx 7

Figure 4-1: Example core of mudstone rock type

Siltstone (SLST)

Fine grained, bedded and laminated texture, dark grey, assessed fresh to moderately weathered,
generally estimated very weak to medium strong intact rock strength (R2 to R3). The siltstone can
be interbedded with small coal seams and breaks on graphitic coated joints near major coal
seams.

I T 05 O Ty B

-~

Figure 4-2: Example core of siltstone rock type

ES/CS
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4.2

421

Sandstone (SST)

Fine to medium grained, bedded and massive texture, light to dark grey, assessed fresh to
moderately weathered, generally estimated moderate to strong intact rock strength (R3 to R4).
Sandstone represents 5% of what was logged.

Figure 4-3: Example core of sandstone rock type

Intact Rock Strength
Estimated Strengths

Field estimates of intact rock strength were carried out during core logging. Logged field
estimates of intact rock strength for MDST, SLST and SST are presented in Figure 4-4. For the
MDST, SLST and SST rock types, the strength of the rock was noted to be weaker parallel to
bedding and would be representative of the shear strength (detailed in Section 4.3).

ISRM Rock Strength Estimate

100
90
— 80
£
o 70
o
O 60
= mMDST
- 50
5 mSLST
40
3 ESST
T 30
(@]
= 20
10 I I
O .-
RO R1 R2 R3 R4 R5 R6

Figure 4-4: Field estimates of intact rock strength by rock type for 2018 field investigation
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4.2.2 UCS Testing
A total of 17 Unconfined Compression Strength (UCS) tests were performed on rock core
samples collected during the field program. Three samples were selected for additional
measurement of Young’s Modulus and Poison’s Ratio. Stronger strengths are observed in the
2018 dataset as the samples were collected from greater depths with comparison to the 2019
dataset. Laboratory tests results are summarised in Table 4-1. The UCS test values were
reviewed with consideration to final Seam-1 footwall location. The average values for the
sedimentary rocks below the Seam-1 footwall is 41 MPa.
Table 4-1: Summary of 2018 UCS test results
Drillhole De?r:jarf)rf)m D(eneg;])'lio Rock Type? Dr{kg/erg%ity Tes(tfﬂi,g)csd I\Y/Icc,)gz?uz Poliqsas;?on’s
(GPa)
T18-02D 122.1 122.4 SLST 2486 28.8 - -
T18-05D 127.5 127.9 MDST 2541 28.4 - -
T18-05D 153.9 154.3 MDST 2614 46.4 - -
T18-05D 172.5 172.9 SLST 2365 5 - -
T18-02D 60.0 60.6 MDST 2471 34.1 3.2 0.06
T18-05D 54.4 54.8 MDST 2549 57.7 4.9 0.08
T18-05D 112.5 112.8 SST 2253 25.7 2.3 0.21
T18-02D 66.0 66.4 MDST 2503 48.4 - -
T18-02D 116.7 117.0 SST 2711 75.5 - -
19-09D 31.2 31.4 SLST 2560 19.8 - -
19-16D 48.7 48.9 SST 2656 50.1 - -
19-16D 57.6 57.9 SLST 2587 29.6 - -
19-16D 61.9 62.1 MDST 2519 43.8 - -
19-17D 72.2 73.2 SLST 2583 117 - -
19-17D 45.1 45.4 SST 2609 38.5 - -
19-18D 51.3 51.5 SLST 2778 16.2 - -
19-18D 24.3 24.5 SLST 2593 30.5 - -
1: mah = metres along hole, relative to ground surface.
2: Rock type logged by Telkwa during sample collection.
3: Lab comments and photos indicate sample had a desiccation crack prior to testing, likely compromising integrity of the
sample.
4. UCS equivalent for 50 mm specimen calculated using Turk 1986 method
4.3 Discontinuity Shear Strength
A total of seven Direct Shear tests were performed on rock core samples collected during the
2017/2018 field programs. Peak friction angles were estimated from the graphs of shear
displacement vs. shear stress. Laboratory tests results are summarised in Table 4-2. The friction
angles are representative of the sheared of the HQ3 sized specimen and do not account for
waviness across the continuous structures as observed in the field (i.e. increases to the bedding
and cohesion at the inter-ramp scale).
ESICS Tenas_Backfill_Report_2CT025.008_20210401.docx April 2021
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Table 4-2: Direct shear test results — rock discontinuities
Cohesion- . .
Depth less Peak Peak Refsu:!ual rezslElel
. Rock Feature s ) Friction Apparent
Drillhole From o Friction Cohesion :
1 Type type Angle Cohesion
(mah) Angle (kPa) h
5 ) (kPa)
)
T18-05D 128.6 MDST Joint 31 0 15 0
T18-05D 153.4 MDST Joint 31 0 15 67
T18-05D 155.5 SLST Bedding 34 0 23 62
T19-09D 33.0 SST Bedding 36 0 20 54
T19-16D 67.8 MDST Bedding 30 0 32 0
T19-17D 42.8 SLST Joint 45 0 38 120
T19-17D 45.4 SST Bedding 34 0 33 17

4.4

1: mah = metres along hole, relative to ground surface.
2: Rock type logged by Telkwa during sample collection.

It should be noted that one historic direct shear test was completed (Klohn Leonoff, 1985). The
results of the direct shear test conducted on a bedding surface indicated a residual friction angle
of about 23° with little cohesion (Klohn Leonoff, 1985). This friction angle appears to be
reasonable for weaker or residual bedding surfaces such as those observed in mudstone or
carbonaceous siltstone rock types, however, greater strengths may be exhibited in the more
competent rock units as indicated by the 2018 and 2019 testing results. A frictional strength of
23°is similar to the residual strength values shown in Table 4-2, and this value was used to
represent a possible weak bedding layer in the stability analyses.

Rock Mass Quality

A rock mass quality assessment using RMRgs rock mass classification system (Bieniawski, 1989)
has been prepared for the rocks logged in each drillhole. RMRsgs values were calculated on a
geotechnical interval basis. The geotechnical interval RMRss values, along with other logged
parameters, from the 2018 and 2019 drilling programs are presented in Table 4-3. In general, the
RMR values indicate that the MDST and SLST are representative of a moderate quality rock, and
the SST representative of a good quality rock.

Table 4-3: Weight Average RMRgo Values by Lithology

. TCR IRS_ENG . Total
Lithology %) RQD (%) (MPa) FF/m JCR89 RMRs9 GSlI Length
MDST 95 80 28 55 14 56 51 226
SLST 08 89 28 35 15 58 53 211
SST 08 97 42 1.0 17 [ o4 38

Note: ! — Geological Strength Index (GSI) equals RMRgg — 5
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4.5 Bedding Orientation

The Tenas Pit footwalls are be excavated along shallow to moderate dipping bedding structures
as shown in Figure 4-5. With consideration to the proposed pit and backfilling, the bedding
orientations can be divided into the following:

e West Footwall (Phase 1, 2 and 4 Pits): Shallow west-dipping sedimentary sequences along
the west limb of the deposit. Bedding dip angles ranged from 0° to 12° with normal and thrust
faulting locally offsetting the continuous bedding structures. The coal geology model indicates
bedding can be vertically displaced to approximately 15 m within the proposed pit excavation.

e Southeast Footwalls (Phase 3 Pit): Shallow to moderate northeast and southwest dipping
sedimentary sequences within the tighter synclinal fold. Bedding dips range from 20° to 45°
along the west limb of the fold and from 15° to 40° within the east limb of the fold which
becoming tighter in the southern most pit area.

Looking down °

0 250 500 750 1000
—

Figure 4-5: Contour of footwall slope angles
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4.6  Major Structures

The 3D coal geology model and deposit structural geology has been defined by Telkwa using
available exploration drillhole data (Telkwa, 2018). The major structures at Tenas are
characterised by continuous north-south striking thrust and normal faults. A total of 36 fault
segments have been interpreted. The sense of movement has been interpreted by Telkwa
geologists, largely based on the offsets between each coal seam. Within the proposed pit area,
higher fault frequencies are expected in the southeast where the folding becomes tighter and
bedding inclination is steeper. With consideration to the backfilling, interim slopes should be
advanced over an undercut footwall section to reduce the probability of a bi-linear sliding
mechanisms through the backfill rock and along the exposed bedding surfaces.

Plunge +41 0
Locking North

0 250 500 750

Figure 4-6: 3D fault model shown on the proposed pit (Telkwa, 2018)
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5

Backfill Hazard Classification

A semi-qualitative Waste Dump and Stockpile Stability Rating and Hazard Classification
(WSRHC) using guidance provided by Hawley and Cunning (2017) was completed for each
backfill areas. The hazard ratings for each final pile design are summarized in Table 5-1. The

results of the WSRCH indicate that the backfills are considered a low hazard class.

However, the risks associated with each backfill area may be elevated based on the location to
any nearby active mining face, and the relative backfilling slope performance. A greater emphasis
on managing the active work area will be required for the Phase 3 Backfill due to the proximity of

the nearby pit excavations.

Table 5-1: Summary of backfill stability rating and hazard classification

Construction

Dump Stability Rating and Hazard Classification

Pile Name : : q Design and Dump and .
Material Sl Performance | Stockpile Stability I EPEEITE) REIIT
Geology Index . (Class)
Index Rating
Phase 1 NAG Rock 37 33.5 70.5 Low
Backfill
Phase 2/3 |\ G Rock 36 29 65 Low
Backfill
Phase 4 NAG Rock 37 31 68 Low
Backfill
Phase 5/6 |\ A Rock 37 31 68 Low
Backfill
Phase 7 NAG Rock 32.5 30.5 62.5 Low
Backfill
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6

6.1

6.2

Stability Assessment

Slope stability analyses were carried out to evaluate the backfills during construction, at the end
of construction and for the mine closure configuration. The analyzed foundation conditions and
groundwater conditions is based on the results of the 2019 FS geotechnical characterization
hydrogeological modelling work (SRK, 2019d).

Two and three-dimensional limit equilibrium (LE) analyses were carried using the Rocscience
programs Slide2 and Slide3 (Rocscience, 2020), under for both static and pseudo-static
conditions (end of constriction and reclamation). Deterministic and Probabilistic analyses were
carried out using the GLE/Morgenstern-Price method of slices. The GLE/Morgenstern-Price
method is considered a rigorous method which satisfies both moment and force equilibrium.

Slope Instability Mechanisms

With consideration to the foundation conditions and expected slope performance, the following
instability mechanisms were considered throughout the analyses and design work.

1. A deep-seated, overall slope instability that can be a combination of:
(&) An instability through a significant volume of the rock materials; or.

(b) An instability through a significant volume of the rock materials and sliding along the
footwall contact or weaker bedding layer;

2. A shallow slope face instability through the dump materials caused either by over-steepening
of the dump materials and/or concentrated weak rock layering due to end-dumping near the
slope face

Shallow slope face instabilities should be expected throughout construction as material settles
and should be managed in accordance with the implemented standard operating procedures.

Acceptance Criteria

The recommended criteria are based on levels of confidence in the understanding of site
conditions and material parameters and the consequences of instability in accordance with
Hawley and Cunning (2017) and presented in Table 6-1. The acceptance criteria were compared
against the results of the analyses for a deep-seated failure mechanism. For the backfills at
Tenas, a moderate possible failure consequence and a moderate to high data confidence were
identified. A minimum static Factor of Safety (FOS) of 1.3 and a pseudo-static FOS of 1.05 are
recommended for end of construction backfill configurations.

In addition, selected short-term, during construction designs were analyzed, and these results
were compared against a minimum design FOS values ranging from 1.1 to 1.3 in accordance with
British Columbia Mine Waste and Rock Pile (BCMWRP) Interim Guidelines (1991). With
consideration to the Phase 3 Backfill, a minimum design FOS of 1.3 was adopted for the interim
construction stages.
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Table 6-1: Suggested stability design criteria (Hawley and Cunning, 2017).

Static Analyses PEEIT- ST
Possible . Analyses
Data Confidence?
Consequence
Minimum FOS Maximum POF Minimum FOS
Low 1.3-1.4 10-15% 1.05-1.1
Low Moderate 1.2-1.3 15-25% 1.0-1.05
High 1.1-1.2 25-40% 1.0
Low 1.4-1.5 2.5-5% 1.1-1.15
Moderate Moderate 1.3-1.4 5-10% 1.05-1.1
High 1.2-1.3 10-15% 1.0-1.15
Low >1.5 <1% 1.15
High Moderate 1.4-1.5 1-2.5% 1.1-1.15
High 1.3-1.4 2.5-5% 1.05-1.1

Note: * - Data confidence in dump material and foundation shear strength parameters, 3D overburden model

6.3 Geotechnical Parameters
Geotechnical material parameters were selected to represent the foundation and rock materials.
Material parameters used in the stability analyses were based on the field investigation results,
laboratory testing, and experience with materials showing similar characteristics (SRK, 2019a and
SRK, 2019b). The material parameters used in the stability analyses are presented in Table 6-2.
Table 6-2: Summary of geotechnical material parameters
Mohr-Coulomb H%?I:élrs;rct)xvn
Uni Strength Parameters 9
. nit Parameters
. Failure g
Material Type Criteri Weight
riterion (kN/m3)
Friction | Cohesion UCSs csl | mi
Angle (°) (kPa) (MPa)
Till Mohr-Coulomb 18 30 5 - - -
Weak
Bedding Mohr-Coulomb 26 23 40 - - -
_ Layer
Foundation
Bedrock | Generalized 26 - - 42 | 46 | 7
Hoek-Brown
Bedding Mohr-Coulomb 26 31 0 - - -
Backfill Coase Rock | Mohr-Coulomb 19 37 0 - - -
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With consideration to possible weaker mudstone bedding planes located within the immediate
footwall forming rocks (Figure 6-1), a lower shear strength material was applied to the backfill-
footwall interface. Where the footwalls are steep, such as the Phase 3 West Footwall, weaker
bedding structures are expected to detach from the exposed benches during excavation and
were not included in the analyses. A weaker bedding layer was included in all other models,
including the lower elevations of the Phase 3 sections. The weaker bedding layer is represented
by a residual shear strength of 23 degrees which is consistent with the completed laboratory
testing (SRK, 2019a and SRK, 2019b), and the empirical information noted by Klohn Leonoff
(1985).

immediate Footwall Mudstones

Figure 6-1: Example of Mudstones immediately below the design footwall (19-17D, left and 19-09D,
right)

6.4 Groundwater and Pit Lake

The groundwater influence on the foundation and dump material characteristics is critical to
understanding the expected slope stability. The coarse-grained materials in the pit backfills are
expected to be free-draining, and it has been assumed that elevated groundwater pressures will
not develop during and post-construction. At the end of the pit excavation, groundwater levels
due to pit inflows are expected to contribute to the formation of pit lakes. At that time, the backfills
will be buttressed against the opposing bedrock pit and the lower slopes saturated. Predicted pit
lake elevations are shown in Figure 6-1 and are included in the analyses.
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6.5
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Figure 6-2: Predicted pit lake elevations at end of mining

Seismicity

Pseudo-static analyses have been performed to assess the end of construction and reclamation
configurations consideration to an earthquake event. Probabilistic peak ground acceleration
(PGA) values determined by the 2015 National Building Code of Canada (NBCC) were reviewed.
The PGA values for 2% probability of exceedance in 50 years; i.e., the 2,475-year return period
earthquake event is 0.049 g (NRC, 2019). For these analyses, it is common practice to use the
50 percent of the peak ground acceleration (PGA) where there is no threat of liquefication or
severe loss of strength under seismic shaking. The rock is not expected to be susceptible to
liquefication of a severe loss of shear strength through the bedrock foundations. A PGA of 0.025
(one half of 0.049g) was used in the pseudo-static analyses.

Given the relatively low seismic hazard and 20-year mine operating life, the 2,475 years is
considered appropriate time period for the end of construction/reclamation conditions. The 2,475
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return period was also selected due to the reduced consequence of failure within the pit
boundaries and that backfills are buttressed following completion of mining. The return period for
the operational design earthquake is recommended by the BCMWPRC (1991) is an earthquake
event with a 10% probability of exceedance in 50 years (with a corresponding return period of
475 years).

6.6  Stability Sections

A total of five 2D sections were selected for stability analysis and represented the steepest
footwall slope foundations and where the backfill slopes are located closer to the active mining
areas. The section locations are shown in Figure 6-3 and include:

e Section 1: Phase 2 Backfill. Although this section was not cut perpendicular to the footwall
slope, the purpose was to evaluate the backfill set-back from a locally undercut footwall
bench located above the West Management Pond.

e Section 2: Phase 4 Backfill (Figure 6-4).
e Section 3 to 5: Phase 3 Backfill.

Two 3D models were also developed to analyze the interim backfilling sequence through the
Phase 3 Pit area (Figure 2-2). An interim excavation and backfilling stage is shown in Figure 6-5.

S Open Pit Design
4
Iy
:""
y. 7
Swi'on,1 Bedrock Pit Slope Cover
;{" . X (Reclam_atlon Profile)
Waste Rock Backfil S48 / /
(End of Construction) §E S 0 / )
N A »
T L /
T N !
& W\?’jo I’
-\ 7
\ - 4 %
R ’
& .l
secton
Section 3 Section 4 Looking down O
[*) 240 00 %0 1000

Figure 6-3: Location of overburden and rock stability sections
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6.7

6.7.1

T

T

i
CEEEEDER

O

Rock Backfill
Platforms

Phase 3 Pit Shell

{Dark Grey)

Interim Pit Shell
( )

Figure 6-5: Schematic figure showing interim endwall and backfilling within the Phase 3 Pit.

Results
2D Limit-Equilibrium Stability Analyses

The results of the 2D stability analyses indicate the proposed rock backfill slopes are expected to
achieve the design FOS and POF acceptance criteria, as outlined in Table 6-1. The analyses
evaluated a deeper-seated failure mechanism through the backfill and/or sliding along the
footwall foundations that could be considered design constraining and pose a significant risk to
people and equipment. The results for are summarized in Table 6-3. Furthermore, pseudo-static
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analyses were carried for the end of construction and reclamation configuration, and the results
indicate that acceptance design stability conditions are expected under the 2,475 return period
event.

Several during construction analyses were carried out to evaluate backfill performance while they
are being built also satisfied the minimum adopted FOS of 1.3. Although shallow slope
instabilities can exhibit a lower FOS or POF than those indicated in Table 6-3, these lower
consequence instabilities should be managed by the operational teams as the backfills are
constructed.
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Table 6-3: Summary of 2D stability analyses for pit backfills

Modelled Static Conditions Pseudo-static Conditions
Backill Stability Mglielfd Footwall Construction Groundwater Minimum o Maximum Maximum o o
Section 510D Slope Angle Stage Conditions Minimum . Minimum Acceptable Minimum
Height (m) o Acceptable Acceptable Design Modelled B
©) Design FOS Modelled FOS PoF POF Design FOS Modelled FOS
End of )
Phase 2 1 20 5 . Footwall elevation 1.3 1.3 10% 3% 11 1.3
Construction
65 10 Dunng‘ Footwall elevation 1.3 1.8 10% <1% n/a -
Construction
End of )
Phase 4 2 80 13 . Footwall elevation 1.3 1.6 10% <1% 11 1.5
Construction
Mine .
80 13 . Pit Lake (901 m) 1.3 1.6 10% <1% 11 15
Reclamation
95 41 End of Footwall elevation 13 1.4 10% 2% 11 13
Construction
Mine )
3 120 41 ) Footwall elevation 13 1.4 10% <1% 11 1.3
Reclamation
Mine .
120 41 . Pit Lake (910 m) 1.3 1.3 10% 5% 11 1.2
Reclamation
115 39 End of Footwall elevation 13 1.4 10% 4% 11 13
Construction
Mine )
4 135 39 ) Footwall elevation 1.3 14 10% 4% 11 1.3
Reclamation
Mine .
135 39 . Pit Lake (910 m) 1.3 14 10% <1% 1.1 1.3
Reclamation
Phase 3 During
75 5 Construction — Footwall elevation 1.3 15 10% <1% n/a -
Stage 3
During
80 5 Construction — Footwall elevation 13 15 10% <1% n/a -
Stage 6
During
5 90 12 Construction — Footwall elevation 13 14 10% <1% n/a -
Stage 8
End of
100 12 Construction — Pit Lake (910 m) 13 13 10% <1% 11 1.2
Stage 9
End of
100 12 Construction — Mine reclamation 1.3 1.3 10% 6% 1.1 1.2
Stage 9
Note: ! — measured long analyzed slope
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6.7.2

3D Limit-Equilibrium Stability Analyses

The results of the 3D stability analyses indicate the proposed interim Phase 3 backfill slopes are
expected to achieve the minimum FOS of 1.3 which was adopted for the construction conditions
(Table 6-4). The modelled failures are representative of a consequential of a sliding surface
through the backfill rock slopes and/or along the underlying footwall contact that could adversely
impact the downslope mining activities, as shown in Figure 6-3. The modelled failures surfaces
are similar in extent and resulting FOS to those evaluated using the 2D LE methods (Table 6-3).

Table 6-4: Summary of 3D stability analyses for the Phase 3 pit backfills

Static Conditions
Interim Modelled n Modelled
Backfill Construction | slope Height Con;‘;[ar‘uztlon Groundwater Minimum Critical
Stage (m) 9 Conditions Acceptable Modelled
Design FOS FOS
3 75 During Construction | Footwall elevation 1.3 15
Phase 3
6 80 During Construction | Footwall elevation 1.3 15

Stage 6 During Construction - Static

Figure 6-6: 3D Slide analyses results for the Phase 3, Stage 6 Backfill slope.
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6.8

6.8.1

6.8.2

Discussion of Results
Backfilling over locally undercut footwalls

The in-pit dumping of rock will be advanced down the footwall slopes to buttress the previously
excavated pit walls. Analyses were performed to assess the during construction in Sections 2 and
5. These analyses indicate acceptable results for the design conditions assessed (Table 6-3 and
Table 6-4) and it is recommended that the risks associated with short-term stability conditions be
managed with appropriate operational procedures, including inspections, loading rate guidelines,
material quality evaluation and monitoring.

An important operational procedure needs to include the advance over and the local buttressing
of any previously undercut footwall sections within Phase 1, 2 or 5 pits. The fault model shows
where possible undercutting and/or offset may be located across the ultimate pit footwalls (Figure
4-6). Loading of any locally undercut benches could contribute to a foundation planar sliding
mechanism downslope below the backfill pile. A conceptual example of the backfill rock loading
on a locally undercut footwall slope is shown in Figure 6-7.

Excavated footwall slope

In-pil rock backfil

Locally undercut benched footwall slope

Excavated benched slope
 J

In=situ bedding structures

Possible bi-linear sliding mechanism due
o overlying rock load

Figure 6-7: Conceptual example of the backfill rock loading on a locally undercut footwall slope

Backfilling near active mining areas

Stability analyses for the construction phase indicate that acceptable design conditions are
expected. The results summarized in Table 6-3 and Table 6-4 are consistent with previous
construction phase backfill analyses completed for the Tenas FS work (SRL, 2019c). However,
there still remains a risk to workers or equipment within the open pit due to a slope face slumping,
rock roll out or an unexpected instability event where backfills are constructed near access ramps
and excavation areas. The mine plan has incorporated the separation of active backfilling
operation from excavation blocks to reduce such hazards. The need to submerge PAG rock into
the Management Ponds location in the north, naturally contributes the separation of mining areas.

The backfill platforms have been designed to be 20 m high with 10 m width catch benches to an
overall 2:1 (horizontal:vertical) slope profile. Where bottom-up construction methods are adopted,
the catch benches will also include 2 m berm near the platform crest to mitigate any rock roll from

ES/CS

Tenas_Backfill_Report_2CT025.008_20210401.docx April 2021



SRK Consulting
Pit Backfill Slope Design Report Page 27

6.9

6.9.1

future upslope backfill construction. The use of the shallower overall slope profile and benched
configuration is to improve the stability conditions, and provide containment for any rock roll out.

With consideration to the Phase 3 mining sequence, the mine plan is designed to limit the height
of the platforms and position ramps to reduce the potential for slope hazards, including possible
run-out from a multiple-bench slump and rock roll out. The staged construction is intended to
achieve the following geotechnical objectives:

o Limit the height of backfill and access lifts to mitigate against instability or run-out.
e Control ramp access to prevent exposure to boulder roll-out hazards.

e Construct 2 m berm near the platform crest to mitigate any rock roll from future upslope
platforms.

¢ Manage the backfill advance direction so that active faces are directed away from mine
operations.

e Sequence backfill configuration to maintain offsets (both vertical and horizontal) and/or
barriers between the mining benches and dumping areas.

e Manage the backfill material quality with competent coarse rock being used to construct the
lower platforms and exposed slope faces.

e Conduct tactical backfilling operations at times where there is no nearby excavation activities.

Run-Out Risks
Summary

The results of the stability analyses indicate that acceptable design conditions for a deeper-
seated failure event are expected during construction and in the longer-term for the proposed
backfills. This is primarily due to the shallow dipping bedrock foundations and lower overall
backfill slope heights. Given the above considerations, a failure with a significant volume is not
expected to contribute to a consequential run-out event that can adversely impact people and
equipment.

However, it is acknowledged that there is considerable historical waste rock runout record from
coal mines in British Columbia. The majority of the recorded British Columbia run-outs have
occurred in an ex-pit setting where materials have been channelized, fluidized by substrate and
can flow to significant distances (Hungr, 2002). At Tenas, the in-pit backfill platforms are relatively
wide and placed onto uniformly shallower sloping footwalls which would encourages spreading of
overland debris from an early stage (Hungr, 2002), should an unlikely event occur. The maximum
recommended platform slope heights is 40 m which can further reduce failure volumes of a
shallower slumping event.
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6.9.2

A primary geotechnical goal for the Phase 3 excavation/backfill strategy is to reduce the mining
interaction with potential stability/run-out risks as discussed in the previous sections. The backfill
platform heights are limited to 20 m and an overall 2:1 slope profile has been incorporated in the
Phase 3 mine plane. In the most part, the excavation working benches are to be located above
the pit floor and provides an additional run-out buffer (Figure 6-8).

Given the need to haul PAG materials from the Phase 3 Pit to the Management Ponds, there is
reduced production pressures to continually short-haul rock between the active excavation face
and backfill. Therefore, TCL have the opportunity to tactically place rock (i.e. during night-shift) to
minimise mining interactions.

Material Placement (night-shit)

e

_—
Future Endwal Excavatons East Footwall Crest O'O[
————— —————
\ = - : B e 4T
e e —— | . Active Excavation Patform Ly ‘/ 20m
, S S PR SR et g 3 . -~
A - 4 — st ] Completed BackSll Plationms Om

- > = 1
80 m
Final Footwall Slope
—

Figure 6-8: Schematic showing the Phase 3 Pit excavation and backfilling sequence

Analyses and Results

With respect to a multi-bench instability event, a 2D run-out analyses was carried out using the
software package Dan-W (Hungr, 2010). A multi-bench instability assessment is expected to
exhibit acceptable design stability conditions, however, a scenario was modelled to evaluate the
sensitivity of an event such as a larger slump associated with layers of poor quality rock, end-
dumped close to an active face. The lower-platforms are to be constructed with bottom-up
construction and the upper materials end-dumping during times where there is no downslope
mining activities. A failure volume based on multi-platform event from the upper platforms was
modelled using Dan-W, as shown in Figure 6-9.

The run-out was modelled using frictional behaviour parameters due to the unconfined sliding
surface and expected characteristics of the coarse, granular, free draining backfill rock. The
backfill rock parameters are based on empirical work carried out by Golder and Hungr (1994) as
presented in Table 6-5. The results are representative of a slumping event with a resulting
Fahrboschung of 24 degrees representing the angle from failure scarp to run-out toe (Figure 6-9).
The analyses results show the multi-bench event to slump and sit above the lower backfill
platforms with some rock roll-out down the slope face. The Fahrboschung is steeper than the
shadow angle which suggests that a multi-bench run-out event from the upper backfill platforms
would lie outside of potential endwall excavation work areas (Figure 6-8).
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Table 6-5: Summary of modelled run-out parameters

Frictional Parameters
Mobilization/ Unit - Pore P
Type Substrate Weight Dynamic Internal ore rressure
SfiETor (kN/m?) Friction Friction Angle | ~ Coefficient
Angle (°) )

Coarse Backfil Frictional 19 32 37 0.1

Rock
Footwall Rock Frictional 25 31 31 0.1
Endwall Rock Frictional 25 45 45 n/a

Note: *—pore pressure coefficient of 0.1 applied to the coarse backfill road, however, expected to be free-draining

Frictional run-out representative of a slump event

Modelled multi-bench failure volume
J— (FOS greater than 1.3)

Approximate footwall slope profile s

Modelled Run-Out

Frictional run-out representative of a
slump event

Some material movement T
down to platform faces

Figure 6-9: Dan-W run-out model and results from a multi-bench backfill slope failure in Phase 3.
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7.1

Operational Considerations

Construction

The following subsection details operational considerations related to the construction and
monitoring of the backfill slopes. These aspects are to be expanded as part of the TCL Ground
Control Management Plan (GCMP).

Standard Operating Procedures

Standard operating procedures for the backfill construction should be implemented to improve the
safety for operating staff who are tasked with building the backfills in the pit. The standard
operating procedures should be implemented prior to construction and approved by a qualified
geotechnical engineer.

Methodology

The backfills are initially constructed over the shallow to moderately sloping footwalls. There may
be some shallow slumping as the backfill rock materials are initially placed and loaded; this can
be considered a hazard to mine operations during the construction. To reduce the risk of
instability, bottom-up construction methods are recommended where footwalls are steeper and/or
located closer to the active mining areas. Bottom-up construction is to be implemented within the
lower Phase 3 Pit backfill platforms.

Material Quality

The quality of materials should be managed during the backfill construction and especially during
the placement within Phase3 Pit. Geotechnically-trained personnel should regularly characterize
the materials that are being excavated from the pit and hauled to the backfill slopes. This includes
any concentration and rapid advancement with weaker rock. Any overburden should be
stockpiled and placed above the earlier completed backfill platforms or placed on completed
backfill lifts. Strict controls should be implemented to ensure that overburden or weak rock (i.e.
carbonaceous mudstones) are located away from the backfill foundations and slope faces.

Advance Rates

The backfill headings are generally wide and advance rates should be more-easily managed with
the spreading of material across the crest widths. However, there may be circumstances where
concentrated material placement occurs over a short duration. The advance rates will need to be
managed and inspected by mine operations regularly.

A case study stability chart for pile height versus advance rate is provided in Figure 7-1 for short-
term mine planning guidance (Hawley and Cunning, 2017). The actual stability relationship
between advance rate and pile height is site-specific and can be determined from a site
geotechnical inspections and monitoring data.
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7.2
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Figure 7-1: Plot of dump crest advance rate versus dump height (Hawley and Cunning, 2017)

Seasonality

During the winter seasons, the shallow foundation conditions can become frozen. At some mine
sites within British Columbia, instabilities have occurred where foundations have been quickly
loaded during winter and the shallow frost zone has limited time to dissipate any elevated pore
pressure, resulting in a loss of shear strength. Although unlikely within the exposed footwall rock,
this condition can not be discounted where rock is less durable, and saturation prior to winter is
observed.

Monitoring

Implementation of a tactical monitoring program will be needed to validate the design stability
conditions detailed in this report and provide data to reliably predict stability risks. For smaller
operations like Tenas, visual inspections by geotechnical-trained mine personal are critical to
identifying any potential slope hazards. The backfill platforms should be inspected for signs of
deformation, including for example tension cracks (i.e. settlement), over-steepening, and bulging
Third-party inspections should also be carried out by a qualified geotechnical engineer.

Wireline Slope Extensometers

Wireline extensometers can be used to monitor active backfills which are considered a higher
risk, as determined by the visual inspections and observed slope performance. Wireline
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extensometers should be installed across the front of the higher backfill crests to monitor the
development of cracks and displacement rates (Figure 7-2). If settlement rates show an
increasing trend, consideration would be given to the following:

Reducing the dumping rates.

Prioritising the addition of higher quality rock material to the dump.

Spreading the rock over a wider strike length of crest.

e Temporary closure of the dump.

PULLEY

/ T8\ MEASURING
/—T1"\\ SCALE
WEIGHT v‘:;'/' i \

S

/

Figure 7-2: Schematic of a manual wireline extensometer (Hawley and Cunning, 2017)

Global Navigation Satellite System (GNSS) Stations

Similar to wireline extensometers, GNSS stations can be used to monitor displacements near the
crest of the backfill during construction. The GNSS system should be considered where there are
risks of deeper failure mechanisms within completed backfill platforms. This is mainly due to the
risk of losing a GNSS systems that is located near a dumping crest that is exhibiting settlement or
slumping.

Prism Monitoring

The prims should be placed along the crests of the pit slopes and spread evenly across benched
slopes that will be exposed in the medium to long-term. This includes the crests and/or benches
along the steeper and higher footwall slopes, such as the benches incorporated into Phase 3.
The prisms should be reviewed during the active backfilling operations. For any closed backfill
that is considered a higher risk, prisms should be considered as an appropriate monitoring tool.
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Prisms should be surveyed from a base station set-up by an experienced survey engineer. The
base stations need to be on stable ground and should be made of concrete. The base stations
need to be located so that they are largely looking perpendicularly at the higher risk slope areas
to reduce survey error. Regular “shooting” of prisms should be done, factoring in dust, time of
day, angle of prism relative to total station etc to ensure accurate data is collected.

Groundwater Monitoring

A groundwater monitoring network has been established at Tenas, and will need to be increased
to tactically monitor the pit walls. The existing standpipe piezometers and new vibrating wire
piezometers should be regularly monitored to validate the groundwater assumptions used in the
stability analyses, including the required slope depressurization of pit walls. Seasonality trends
observed within the monitoring data should be tested with ongoing stability analyses as mining
progresses. This is important for the evaluation of pore pressures within the steeper footwalls
prior to and during placement of rock. A future evaluation of the steeper footwall stability
conditions should be carried out prior to commencement of backfilling operations within the
Phase 3 Pit.
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8

Conclusions

A slope stability assessment for the pit backfills has been carried out utilizing the guidance
provided by the BCMWRP (1991) and the more recent Guidelines to Waste Rock and Stockpile
Design publication (Hawley and Cunning, 2017). The results of 2018 and 2019 field investigations
have been used to characterize the footwall foundation conditions underlying the backfills.
Representative stability sections and the 3D Phase 3 Pit mine plan were analyzed, and the
results indicated acceptable design conditions during construction, at the end of construction and
for reclamation configurations.

Two important aspects related to the operational stability of the backfills have been discussed in
this report, including:

e The construction of the backfills are to be advanced over previously mined shallow footwall
slopes that were excavated during the earlier operations. Where there is local undercutting of
the footwall, the loading from the rock could contribute to foundation planar sliding
mechanisms. To reduce the potential for planar sliding risks, backfills should be advanced
across any undercut footwall to provide buttressing of the undercut portions. The geological
model indicates that the footwall will be locally undercut by approximately 10 m to 15 m within
the Phase 1 through 6 pit development.

e The dump platforms have been designed to be 20 m high with 10 m width catch benches to
an overall 2:1 (horizontal:vertical) slope profile. Where bottom-up construction methods are
adopted, the catch benches will also include 2 m berm near the platform crest to mitigate any
rock roll from future upslope backfill construction, such as the Phase 3 Pit. The use of the
shallower overall slope profile and benched configuration is to improve the stability
conditions, and provide containment for any rock roll out.

e The Phase 3 Pit backfilling requires strict material quality management and monitoring to
achieve the mine plan. Tactical backfilling using good quality, coarse rock is required to
reduce the potential for slope face instability events that could have an impact on excavation
activities in the south.

Critical to safe backfill construction is the implementation of operational procedures typically
included in a GCMP. Operational procedures, expanding on those included in Section 7, will need
to be included and adjusted as slope performance knowledge increases during the backfilling
operations.
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9 Closure

This report, Pit Backfill Slope Design Report, was prepared by

Ed Saunders, P.Eng (BC)
Principal Consultant — Mining Rock Mechanics

and reviewed by

Al L

ﬁ.ﬁ-wﬂ:‘ff‘w

Calvin Boese, P.Eng
Principal Consultant - Geotechnical Engineering

All data used as source material plus the text, tables, figures, and attachments of this document
have been reviewed and prepared in accordance with generally accepted professional engineering
and environmental practices.

Disclaimer—SRK Consulting (Canada) Inc. has prepared this document for Telkwa Coal Ltd. . Any use or decisions by
which a third party makes of this document are the responsibility of such third parties. In no circumstance does SRK accept
any consequential liability arising from commercial decisions or actions resulting from the use of this report by a third party.

The opinions expressed in this report have been based on the information available to SRK at the time of preparation. SRK
has exercised all due care in reviewing information supplied by others for use on this project. Whilst SRK has compared
key supplied data with expected values, the accuracy of the results and conclusions from the review are entirely reliant on
the accuracy and completeness of the supplied data. SRK does not accept responsibility for any errors or omissions in the
supplied information, except to the extent that SRK was hired to verify the data.
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-01S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: SPT-04
Location: Prince Rupert, BC Depth Interval (m): 6.00 to 6.45
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
00 2‘4 126 3 ..1_1/_2 3‘/4 ‘3{8 4 10 2‘0 4‘0 6‘0 1?0 200 USCS Particle Size Scale Sieve Size PaSritzlgle II::::.ent
(Uss)  (mm)| (mm) ing
6" 152.4 100.0
90 35" 88.9 100.0
\\ 3" 762 100.0
80 a' Y 2" 50.8 100.0
\ 112" 38.1 100.0
\\ 1" 25.4 100.0
» 70 ‘\\ 3/4" 19.1 94.0
4 el 112" 12.7 86.3
= 60 \\ 3/8" 9.5 84.8
Fy \ #4USMESH | 475 80.3
5 ‘\ #10 US MESH 2 75.0
£50 ™ #20 USMESH | 0.85 69.8
‘u: \ #40 USMESH | 0425 66.0
5 40 #60 USMESH | 0.25 625
g \ #100 US MESH|  0.15 58.8
o #140 US MESH | 0.106 559
30 \ #200 US MESH|  0.075 53.1
\. 0.0403 475
20 0.0290 451
0.0188 414
0.0112 373
10 0.0080 349
0.0058 320
0 0.0041 296
100 10 1 Particle Size ((r)n1m) 0.01 0.001 0.0001 0.0028 2720
0.0012 225
GRAVEL SAND
BOULDER | COBBLE FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
DC 4/28/2018 LH 5/4/2018
Tech Date Checked Date
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-02S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-05
Location: Prince Rupert, BC Depth Interval (m): 11.85 to 12.00
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 USCS Particle Size Scale Particle
100 9 oo 00009 o — ‘ Sieve Size Size | bercent
(Uss)  (mm)| (mm) ing
\ 6" 152.4 100.0
90 35" 88.9 100.0
3" 76.2 100.0
80 2 50.8 100.0
112" 38.1 100.0
1" 25.4 100.0
® 70 3/4" 19.1 100.0
4 112" 12.7 100.0
=50 38" 95 100.0
Fy #4USMESH | 475 100.0
5 \ #10 US MESH 2 100.0
50
£ \ #20 USMESH | 0.85 99.9
‘u: & #40 USMESH | 0425 99.6
S 40 \ #60 USMESH | 0.25 98.9
g \ #100 US MESH|  0.15 939
o #140 US MESH | 0.106 80.6
30 #200 US MESH | 0075 61.1
0.0463 424
20 0.0336 34.6
0.0219 2538
~ 0.0128 220
10 0.0091 202
0.0064 184
0 0.0045 16.0
100 10 1 0.1 0.01 0.001 0.0001
Particle Size (mm) 0.0031 135
0.0013 10.7
GRAVEL SAND
BOULDER | COBBLE FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
SJ/DC 4/26/2018 LH 5/4/2018
Tech Date Checked Date
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-02S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-02
Location: Prince Rupert, BC Depth Interval (m): 12.50 to 13.00
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 i i i
00 ‘ oo _ _ .d‘\ P USCS Particle Size Scale Sieve Size Paslilegle s:;:?:t
B ..\ (Uss)  (mm)| (mm) 9
6" 152.4 100.0
90 \ 35" 88.9 100.0
3" 76.2 100.0
80 2 50.8 100.0
\ 112" 38.1 100.0
1" 25.4 100.0
® 70 3/4" 19.1 100.0
4 112" 12.7 100.0
=50 \ 38" 95 100.0
_3‘ \ #4USMESH | 475 29.8
5 #10 US MESH 2 293
£50 #20 USMESH | 0.85 98.4
..u'.. #40 USMESH | 0425 97.8
5 40 #60 USMESH | 0.25 95.8
g #100 US MESH|  0.15 883
o #140 US MESH | 0.106 79.6
30 #200 US MESH|  0.075 69.0
0.0416 51.0
20 0.0310 418
0.0209 296
0.0125 226
10 —e 0.0090 184
0.0064 145
0 0.0045 13.6
100 10 1 0.1 0.01 0.001 0.0001
Particle Size (mm) 0.0031 "o
0.0013 10.2
GRAVEL SAND
BOULDER | COBBLE . _ . FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
SJ/DC 4/26/2018 LH 5/4/2018
Tech Date Checked Date
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-02TP
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-01
Location: Prince Rupert, BC Depth Interval (m): 1.00 to 1.20
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 i i i
‘ ool LI Il ‘ C 9 I USCS Particle Size Scale Sieve Size Pas'.t'de Percent
100 '.*b. 1ze Passing
(USS) (mm) (mm)
6" 152.4 100.0
90 35" 88.9 100.0
\\ 3" 762 100.0
80 NG 2 50.8 100.0
\\ 112" 38.1 98.1
1" 254 971
® 70 N 3/4" 19.1 938
4 ‘\ 12" 127 20.9
=50 3/8" 95 88.1
_Z‘ #4USMESH | 475 823
S
5 N #10 US MESH 2 763
£50 i #20 USMESH | 0.85 714
..u'.. #40 USMESH | 0425 66.6
c
#60 USMESH | 0.25 61.9
40 |
= #100 US MESH|  0.15 57.4
o #140 US MESH | 0.106 54.2
30 #200 US MESH | 0.075 51.4
\. 0.0383 491
20 0.0279 4538
0.0182 419
0.0108 38.0
10 0.0079 347
0.0057 320
0 0.0041 293
100 10 1 0.1 0.01 0.001 0.0001
Particle Size (mm) 0.0029 %7
0.0012 224
GRAVEL SAND
BOULDER | COBBLE FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
SJ/DC 4/27/2018 LH 5/4/2018
Tech Date Checked Date
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-03S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-02
Location: Prince Rupert, BC Depth Interval (m): 9.00 to 9.30
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 i i i
00 ‘ 2 ‘ R USCS Particle Size Scale Sieve Size Paslilegle Percent
(USS) (mm) (mm) | Fassing
6" 152.4 100.0
90 \ 35" 88.9 100.0
N\ 3" 76.2 100.0
80 2 50.8 100.0
112" 38.1 100.0
1" 25.4 100.0
® 70 3/4" 19.1 98.1
4 112" 12.7 938
=50 ‘\ 3/8" 95 914
E‘ \\ #4USMESH | 475 821
5 #10 US MESH 2 70.4
50
£ \ #20 USMESH | 0.85 61.1
..u'.. #40 USMESH | 0425 52.3
% 40 #60 USMESH | 0.25 402
g #100 US MESH|  0.15 25.1
o \ #140 US MESH | 0.106 18.3
30 #200 US MESH | 0075 14.6
0.0344 10.7
20 0.0221 8.9
'\'\ 0.0129 76
N] 0.0092 6.9
10 ‘W\'W 0.0065 56
m 0.0046 45
ﬁ‘-‘
0 0.0032 39
100 10 X 0.01 0.001 0.0001 00014 22
Particle Size (mm) : :
GRAVEL SAND
BOULDER | COBBLE . _ . FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
SJ/DC 4/26/2018 LH 5/4/2018
Tech Date Checked Date
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-03TP
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-02
Location: Prince Rupert, BC Depth (m): 2.80
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 USCS Particle Size Scale Particle
| [ | |11 Sieve Size Si Percent
100 1ze Passing
(USS) (mm) (mm)
\ 6" 152.4 100.0
90 35" 88.9 100.0
3" 76.2 100.0
80 \‘. 2" 50.8 84.8
T~ FRmY o7
70 \\ 314" 19.1 80.7
n n U : :
o N 112" 12.7 78.4
] Al : :
=50 318" 95 772
E‘ #4USMESH | 475 746
5 \\ #10 US MESH 2 713
£50 #20 USMESH | 0.85 67.2
,.L: #40 US MESH 0.425 64.2
E 40 #60 USMESH | 0.25 61.3
g ‘i\ #100 US MESH|  0.15 58.2
o #140 US MESH | 0.106 55.7
30 #200 US MESH | 0.075 53.3
0.0385 503
20 \Q 0.0283 457
0.0184 422
0.0109 38.7
10 0.0079 352
0.0057 317
0 0.0041 289
100 10 1 0.1 0.01 0.001 0.0001
Particle Size (mm) 0.0029 261
0.0012 21.0
GRAVEL SAND
BOULDER | COBBLE FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
SJ/IDC 4/27/2018 LH 5/4/2018
Tech Date Checked Date
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-04S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-02
Location: Prince Rupert, BC Depth Interval (m): 8.50 to 8.90
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 i i i
00 ‘ 1 _ ‘ USCS Particle Size Scale Sieve Size Paslilegle s:;:?:t
B (USS)  (mm)| (mm) ing
6" 152.4 100.0
90 35" 88.9 100.0
3" 76.2 100.0
80 2 50.8 100.0
112" 38.1 100.0
1" 25.4 100.0
® 70 3/4" 19.1 100.0
4 112" 12.7 99.7
=50 38" 95 995
_3‘ #4USMESH | 475 99.4
5 #10 US MESH 2 99.4
50
£ #20 USMESH | 0.85 99.4
..u'.. #40 USMESH | 0425 99.2
% 40 #60 USMESH | 0.25 99.0
g #100 US MESH|  0.15 985
o #140 US MESH | 0.106 97.3
30 #200 US MESH|  0.075 919
0.0437 629
20 § 0.0323 50.0
\. 0.0214 36.0
NO— 0.0126 275
10 B 0.0091 21.1
0.0065 15.1
0 0.0046 13.4
100 10 1 0.1 0.01 0.001 0.0001
Particle Size (mm) 0.0032 ne
0.0013 96
GRAVEL SAND
BOULDER | COBBLE . _ . FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
SJ/DC 4/26/2018 LH 5/4/2018
Tech Date Checked Date
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-05S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-02
Location: Prince Rupert, BC Depth Interval (m): 10.10 to 10.50
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 i i i
00 ‘ 2 ‘ R USCS Particle Size Scale Sieve Size Paslilegle Percent
(USS) (mm) (mm) | Fassing
~. 6" 152.4 100.0
90 \ 35" 88.9 100.0
) WY 3" 76.2 100.0
80 o~ 2 50.8 100.0
\ 11/2" 38.1 100.0
*\ 1 254 98.9
® 70 3/4" 19.1 959
4 112" 12.7 94.1
=50 ) 38" 95 929
E’ #4USMESH | 475 90.2
5 \. #10 US MESH 2 87.2
50
£ #20 USMESH | 0.85 84.3
..u'.. #40 USMESH | 0425 825
% 40 #60 USMESH | 0.25 793
g #100 US MESH|  0.15 76.4
o \ #140 US MESH | 0.106 74.4
30 #200 US MESH | 0075 723
0.0375 69.8
20 0.0269 67.5
0.0174 63.8
0.0104 586
10 0.0075 54.8
0.0055 497
0 0.0040 445
100 10 1 0.1 0.01 0.001 0.0001
Particle Size (mm) 0.0028 %87
0.0012 29.1
GRAVEL SAND
BOULDER | COBBLE FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
SJ/DC 4/27/2018 LH 5/4/2018
Tech Date Checked Date
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-07S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-02 & BLK-03
Location: Prince Rupert, BC Depth Interval (m): 14.70 to 21.70
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
o 24 12 ‘6_ 3 11234 38 4 10 20 40 60 100 200 USCS Particle Size Scale Siove Size P%'itzlgle ,'::;g?" ‘
1L (Uss)  (mm)| (mm) ing
6" 152.4 100.0
90 35" 88.9 100.0
3" 76.2 92.1
80 2 50.8 92.1
N 11/2" 38.1 90.0
\.\ 1" 254 86.7
® 70 3/4" 19.1 836
4 112" 12.7 79.7
=50 ‘\‘ 38" 95 779
E \ #4 US MESH 4.75 734
5 \\g #10 US MESH 2 67.6
£50 Y #20 USMESH | 0.85 625
- b #40 USMESH | 0425 58.5
) ™~
% 40 #60 USMESH | 0.25 54.9
g #100 US MESH|  0.15 51.2
o #140 US MESH | 0.106 48.4
30 #200 US MESH | 0075 457
0.0433 429
20 0.0311 400
0.0199 37.1
0.0117 34.2
10 0.0084 31.4
0.0060 28.4
0 0.0043 256
100 10 1 Particle Size ((r)n1m) 0.01 0.001 0.0001 0.0030 26
0.0013 17.7
GRAVEL SAND
BOULDER | COBBLE . _ . FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
SJ/DC 4/24/2018 LH 5/4/2018
Tech Date Checked Date
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#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-07TP
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-02
Location: Prince Rupert, BC Depth (m): 2.00
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 USCS Particle Size Scale Particle
| [ | |11 Sieve Si ; Percent
100 ieve Size Size Passin
(Uss)  (mm)| (mm) 9
6" 152.4 100.0
90 \.\ 35" 88.9 100.0
3" 76.2 100.0
80 2 50.8 933
112" 38.1 87.2
\\ 1" 254 83.5
70 A 3/4" 19.1 ao.s
® . .
4 \\ 112" 12.7 78.0
=50 hun 3/8" 95 76.5
2 _ #4USMESH | 475 77
5 ‘O\ #10 US MESH 2 659
£50 \ #20 USMESH | 0.85 62.0
'.l-: #40 US MESH 0.425 57.2
% 40 #60 USMESH | 0.25 52.8
g #100 US MESH|  0.15 483
o #140 US MESH | 0.106 452
30 \\ #200 US MESH | 0.075 422
0.0439 37.7
20 “\\ 0.0315 34.8
~ 0.0203 313
0.0119 285
10 0.0085 257
0.0061 229
0 0.0043 20.8
100 10 1 0.1 0.01 0.001 0.0001
Particle Size (mm) 0.0031 180
0.0013 145
GRAVEL SAND
BOULDER | COBBLE FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
SJ/DC 4/24/2018 LH 5/4/2018
Tech Date Checked Date

National IM Server:GINT_GAL_NATIONALIM Unique Project ID:1928 Output Form:_LAB_PARTICLE SIZE (W/ GRADATIONS) 2018 Ihu 8/5/18

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-08S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: SPT-05
Location: Prince Rupert, BC Depth Interval (m): 9.00 to 9.45
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 i i i
00 ‘ oo ‘ ‘ R USCS Particle Size Scale Sieve Size Paslilegle s:;:?:t
{ (Uss)  (mm)| (mm) 9
N 6" 1524 100.0
90 35" 88.9 100.0
\\ 3" 76.2 100.0
80 ‘\ 2 50.8 100.0
11/2" 38.1 100.0
\\.\ 1" 25.4 100.0
® 70 3/4" 19.1 100.0
4 112" 12.7 100.0
=50 38" 95 965
E‘ ‘\\ #4USMESH | 475 91.2
5 #10 US MESH 2 85.1
£50 #20 USMESH | 0.85 779
..u'.. #40 USMESH | 0425 725
E 40 #60 USMESH | 0.25 68.1
2 h #100 US MESH|  0.15 639
o =
o #140 US MESH | 0.106 60.8
30 \ #200 US MESH | 0.075 57.9
\. 0.0407 53.8
20 0.0296 497
0.0192 456
0.0113 415
10 0.0081 389
0.0059 34.2
0 0.0042 314
100 10 1 Particle Size ((r)n1m) 0.01 0.001 0.0001 0.0029 20.3
0.0013 227
BOULDER | COBBLE CSRAVEL SAND FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
DC 3/28/2018 LH 5/4/2018
Tech Date Checked Date

National IM Server:GINT_GAL_NATIONALIM Unique Project ID:1928 Output Form:_LAB_PARTICLE SIZE (W/ GRADATIONS) 2018 Ihu 8/5/18

Golder Associates Ltd.

#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-08TP
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-01
Location: Prince Rupert, BC Depth (m): 2.00
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 i i i
00 ‘ e ‘ R USCS Particle Size Scale Sieve Size Paslilegle Percent
N— (USS) (mm) (mm) | Fassing
6" 152.4 100.0
90 35" 88.9 100.0
N 3" 76.2 100.0
80 2 50.8 100.0
\‘\ 112" 38.1 96.9
1" 254 96.0
» 70 \.\ 3/4" 19.1 94.0
4 L\ 112" 12.7 90.3
=50 38" 95 853
3’ #4USMESH | 475 80.9
5 \\\ #10 US MESH 2 75.0
£50 #20 USMESH | 0.85 716
,.L: #40 US MESH 0.425 67.4
E 40 #60 USMESH | 0.25 635
g \Q #100 US MESH|  0.15 59.6
o \\ #140 US MESH | 0.106 56.5
30 #200 US MESH | 0.075 536
\ 0.0412 495
20 \. 0.0296 46.6
0.0192 423
0.0113 37.9
10 0.0082 343
0.0059 300
0 0.0042 27.2
100 10 1 0.1 0.01 0.001 0.0001
Particle Size (mm) 0.0029 251
0.0013 19.6
GRAVEL SAND
BOULDER | COBBLE FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
SJ/DC 4/19/2018 LH 5/4/2018
Tech Date Checked Date

National IM Server:GINT_GAL_NATIONALIM Unique Project ID:1928 Output Form:_LAB_PARTICLE SIZE (W/ GRADATIONS) 2018 Ihu 8/5/18

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-09TP
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-02
Location: Prince Rupert, BC Depth (m): 3.00
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 i i i
00 l - o ‘ C 9 I USCS Particle Size Scale Sieve Size PaSritzIZIe Percent
(USS) (mm) (mm) | Fassing
90 ~ 6" 152.4 100.0
™~ 3.5" 88.9 100.0
e -
g - 3" 76.2 100.0
80 2 50.8 100.0
~'\ 112" 38.1 100.0
1" 254 98.9
" 70 ‘\\ 304" 19.1 95.0
4 112" 12.7 936
=50 38" 95 928
3’ #4USMESH | 475 90.0
5 \ #10 US MESH 2 87.2
£50 R #20 USMESH | 0.85 85.4
T
- \ #40 USMESH | 0425 83.0
E 40 #60 USMESH | 0.25 795
g #100 US MESH|  0.15 752
o #140 US MESH | 0.106 722
30 ) #200 US MESH|  0.075 69.3
\. 0.0414 65.1
20 0.0295 63.2
0.0190 59.4
0.0112 53.9
10 0.0080 49.4
0.0058 432
0 0.0041 38.9
100 10 1 0.1 0.01 0.001 0.0001
Particle Size (mm) 0.0029 87
0.0013 239
GRAVEL SAND
BOULDER | COBBLE FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
SJ/DC 3/26/2018 LH 5/4/2018
Tech Date Checked Date

National IM Server:GINT_GAL_NATIONALIM Unique Project ID:1928 Output Form:_LAB_PARTICLE SIZE (W/ GRADATIONS) 2018 Ihu 8/5/18

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-10S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-01
Location: Prince Rupert, BC Depth Interval (m): 3.60 to 4.10
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112234 38 4 10 20 40 60 100 200 USCS Particle Size Scale Particle
100 o—op—o-o- — —_— Sieve Size Sizo | poroe
(USS) (mm) (mm)
™\ 6" 152.4 100.0
90 \\ 35" 88.9 100.0
\\ 3" 76.2 100.0
2 50.8 100.0
80 \\\
‘\ 112" 38.1 100.0
1" 25.4 100.0
® 70 3/4" 19.1 100.0
4 112" 12.7 975
=50 38" 95 94.1
_Z‘ #4USMESH | 475 90.0
5 #10 US MESH 2 84.9
50
£ #20 USMESH | 0.85 79.8
,.L: #40 US MESH 0.425 75.2
E 40 \ #60 USMESH | 0.25 715
g #100 US MESH|  0.15 67.6
o #140 US MESH | 0.106 64.8
30 \. #200 US MESH | 0.075 62.1
0.0425 57.3
20 0.0304 545
0.0196 499
0.0115 46.2
10 0.0082 434
0.0059 39.8
0 0.0042 37.2
100 10 1 0.1 0.01 0.001 0.0001
Particle Size (mm) 0.0029 344
0.0013 26.4
GRAVEL SAND
BOULDER | COBBLE . _ . FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
SJ/DC 4/19/2018 LH 5/4/2018
Tech Date Checked Date

National IM Server:GINT_GAL_NATIONALIM Unique Project ID:1928 Output Form:_LAB_PARTICLE SIZE (W/ GRADATIONS) 2018 Ihu 8/5/18

Golder Associates Ltd.

#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-11S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-01
Location: Prince Rupert, BC Depth Interval (m): 0.00 to 0.50
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 USCS Particle Size Scale Particle
| [ | |11 Sieve Size Si Percent
100 1ze Passing
\ (USS) (mm) | (mm)
9% \ 6" 152.4 100.0
35" 88.9 100.0
.\.‘ 3" 76.2 100.0
80 \ 2 50.8 885
\\\ 112" 38.1 86.2
1" 254 844
N
® 70 3/4" 19.1 836
4 112" 12.7 81.2
= 60 \ 3/8" 9.5 78.7
2 N #4USMESH | 475 734
5 ‘\ #10 US MESH 2 66.2
50
£ #20 USMESH | 0.85 59.4
..u'.. #40 USMESH | 0425 53.8
% 40 #60 USMESH | 0.25 4838
2 ) X #100 US MESH|  0.15 441
[ \R
o #140 US MESH | 0.106 407
30 #200 US MESH|  0.075 376
0.0455 343
20 0.0329 300
0.0212 26.4
0.0125 206
10 0.0089 17.9
0.0064 15.1
0 0.0045 12.6
100 10 1 0.1 0.01 0.001 0.0001
Particle Size (mm) 0.0031 107
0.0013 86
GRAVEL SAND
BOULDER | COBBLE FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
SJ/DC 3/26/2018 LH 5/4/2018
Tech Date Checked Date

National IM Server:GINT_GAL_NATIONALIM Unique Project ID:1928 Output Form:_LAB_PARTICLE SIZE (W/ GRADATIONS) 2018 Ihu 8/5/18

Golder Associates Ltd.

#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-12S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-04
Location: Prince Rupert, BC Depth Interval (m): 24.00 to 24.50
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 USCS Particle Size Scale Particle
100 L1 RS N Sieve Size Sige | percent
(Uss)  (mm)| (mm) ing
6" 152.4 100.0
90 35" 88.9 100.0
3" 76.2 100.0
80 2 50.8 9.9
i\ 112" 38.1 93.3
N 1" 254 89.2
® 70 3/4" 19.1 87.3
4 \\ 112" 12.7 81.7
=50 N 38" 95 786
E‘ ‘\\ #4USMESH | 475 713
5 #10 US MESH 2 64.2
£50 #20 USMESH | 0.85 58.0
‘u: \ #40 USMESH | 0425 53.2
5 40 #60 USMESH | 0.25 482
g ‘\ #100 US MESH|  0.15 425
o \ #140 US MESH | 0.106 382
30 ™ #200 US MESH|  0.075 336
0.0446 28.2
20 0.0325 239
0.0210 202
0.0124 17.0
10 0.0089 13.8
—~e 0.0063 123
0 0.0045 9.6
100 10 1 Particle Size ((r)n1m) 0.01 0.001 0.0001 0.0032 77
0.0013 53
GRAVEL SAND
BOULDER | COBBLE FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
SJ/DC 3/27/2018 LH 5/4/2018
Tech Date Checked Date

National IM Server:GINT_GAL_NATIONALIM Unique Project ID:1928 Output Form:_LAB_PARTICLE SIZE (W/ GRADATIONS) 2018 Ihu 8/5/18

Golder Associates Ltd.

#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-13S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: SPT-01
Location: Prince Rupert, BC Depth Interval (m): 1.50 to 1.95
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 USCS Particle Size Scale Particle
100 o000 S . Sieve Size Sizo | poroe
| l (USS)  (mm)| (mm)
N 6" 152.4 100.0
N
90 \ 35" 88.9 100.0
3" 76.2 100.0
‘\ .
80 2 50.8 100.0
112" 38.1 100.0
\ 1" 25.4 100.0
o 70 \ 3/4" 19.1 100.0
L 172" 12.7 97.2
=50 b 38" 95 958
Fy #4USMESH | 475 93.6
5 #10 US MESH 2 89.2
50
£ \ #20 USMESH | 0.85 834
L \
- #40 USMESH | 0425 78.8
o 40 N #60 USMESH | 0.25 746
g #100 US MESH|  0.15 701
o #140 US MESH | 0.106 66.3
30 #200 US MESH | 0075 62.7
0.0402 585
20 0.0287 57.1
0.0185 534
0.0111 475
10 0.0080 430
0.0057 403
0 0.0041 36.5
100 10 1 0.1 0.01 0.001 0.0001
Particle Size (mm) 0.0029 s21
0.0012 26.2
GRAVEL SAND
BOULDER | COBBLE FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
DC 3/28/2018 LH 5/4/2018
Tech Date Checked Date

National IM Server:GINT_GAL_NATIONALIM Unique Project ID:1928 Output Form:_LAB_PARTICLE SIZE (W/ GRADATIONS) 2018 Ihu 8/5/18

Golder Associates Ltd.

#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: T18-13S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-01
Location: Prince Rupert, BC Depth Interval (m): 12.40 to 13.00
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 i i i
oo oo T T USCS Patcle Stze Scale SieveSize | Siza | Fercent
o oqy i‘ (USS) (mm)| (mm) "
I
6" 152.4 100.0
90 ‘\‘.\ 35" 88.9 100.0
3" 76.2 100.0
80 ‘\ 2 50.8 100.0
\ 112" 38.1 100.0
1" 25.4 100.0
® 70 3/4" 19.1 100.0
4 \ 112" 12.7 99.9
=50 N 38" 95 996
_Z‘ #4USMESH | 475 99.4
5 #10 US MESH 2 985
50
£ #20 USMESH | 0.85 97.7
..u'.. #40 USMESH | 0425 97.0
% 40 #60 USMESH | 0.25 9.5
g #100 US MESH|  0.15 96.0
o #140 US MESH | 0.106 955
30 #200 US MESH | 0075 95.1
0.0379 930
20 0.0271 20.8
00173 88.6
0.0101 86.5
10 0.0072 85.4
0.0051 82.1
0 0.0037 778
100 10 1 0.1 0.01 0.001 0.0001
Particle Size (mm) 0.0026 nz
0.0012 57.6
GRAVEL SAND
BOULDER | COBBLE . _ . FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
SJ/DC 4/24/2018 LH 5/4/2018
Tech Date Checked Date

National IM Server:GINT_GAL_NATIONALIM Unique Project ID:1928 Output Form:_LAB_PARTICLE SIZE (W/ GRADATIONS) 2018 Ihu 8/5/18

Golder Associates Ltd.

#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM C136
Client: SRK Consulting (Canada) Inc. Sample Location: T18-13S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-01 & BLK-02
Location: Prince Rupert, BC Depth Interval (m): 12.40 to 14.60
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 USCS Particle Size Scale Particle
100 06— — 1] Sieve Size Size | porcent
—9 (USS)  (mm)| (mm) | Passing
6" 152.4 100.0
90 35" 88.9 100.0
3" 76.2 100.0
80 2" 50.8 100.0
112" 38.1 100.0
1" 254 99.7
® 70 3/4" 191 99.7
4 112" 12.7 993
=50 38" 95 987
Fy #4USMESH | 475 975
S
250
=
)
c
@ 40
%)
1
[
o
30
20
10
0
100 10 1 ) B 0.1 0.01 0.001 0.0001
Particle Size (mm)
GRAVEL SAND
BOULDER | COBBLE - - - FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
sJ 4/27/2018 DRAFT
Tech Date Checked Date

National IM Server:GINT_GAL_NATIONALIM Unique Project ID:1928 Output Form:_LAB_PARTICLE SIZE (W/ GRADATIONS) 2018 Ihu 8/5/18

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
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SUMMARY OF PARTICLE SIZE DISTRIBUTION

ASTM D 422
Client: SRK Consulting (Canada) Inc. Sample Location: W3
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.:
Location: Prince Rupert, BC Depth Interval (m): 12.70 to 12.90
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Size of Opening (inches) | U.S. Sieve Size (meshes /inch) | Hydrometer Legend
24 12 6 3 112 3/4 3/8 4 10 20 40 60 100 200 i i i
00 ‘ L ‘ ‘ R USCS Particle Size Scale Sieve Size Paslilegle s:;:?:t
\ (Uss) (mm)| (mm) 9
6" 152.4 100.0
90 N 35" 88.9 100.0
3" 76.2 100.0
80 2 50.8 100.0
112" 38.1 100.0
1" 25.4 100.0
® 70 3/4" 19.1 100.0
4 112" 12.7 100.0
=50 38" 95 100.0
_Z‘ #4USMESH | 475 99.0
5 #10 US MESH 2 2.8
£50 ¥ #20 USMESH | 0.85 91.9
..u'.. \ #40 USMESH | 0425 856
E 40 \ #60 USMESH | 025 770
g ‘“ #100 US MESH|  0.15 59.4
o \ #140 US MESH | 0.106 4538
30 #200 US MESH|  0.075 36.8
0.0478 250
20 \ 0.0345 206
0.0223 15.5
0.0130 12,0
10 0.0093 99
‘TT‘. 0.0066 78
0 0.0046 6.9
100 10 1 Particle Size ((r)n1m) 0.01 0.001 0.0001 0.0032 67
0.0014 5.1
GRAVEL SAND
BOULDER | COBBLE FINES (Silt, Clay)
Coarse I Fine Coarse I Medium I Fine
DC 3/28/2018 LH 5/4/2018
Tech Date Checked Date

National IM Server:GINT_GAL_NATIONALIM Unique Project ID:1928 Output Form:_LAB_PARTICLE SIZE (W/ GRADATIONS) 2018 Ihu 8/5/18

Golder Associates Ltd.

#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com






Golder Associates Ltd. - Burnaby Laboratory

#300-3811 North Fraser Way

>

GOLDER Burnaby, B.C. Canada V5J 5J2
Direct Shear Testing of Soils Under Consolidated Drained Conditi Reterence
irec ear lesting ot Solls Unaer Consolidate raine onaitions ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-02S
Project: Telkwa Coal Limited Sample Number: SPT5
Location: Prince Rupert, BC Depth (m): 7.50-7.95
Project No.: |1786980/2000 Lab ID No: 43
Test Condition: Saturated Test parameters: Peak and residual
Visual Description: CLAY, some Silt, some Sand, very Stiff, Soil Structure: Reconstituted
brown, W% > PL
Area correction not applied to normal and shear stress calculation
Remarks:
Initial Sample Dimensions
Test No. 1 2 3
Shear box geometry Circle Circle Circle
Diameter (mm) 63.39 63.50 63.49
Height (mm) 26.26 25.98 26.22
Area (cm? 31.56 31.67 31.66
Volume (cm?) 82.88 82.28 83.01
Weight Volume Relationships
Sample Type Bulk Sample
Dry Mass (Q) 145.0 145.7 145.3
Initial yye (KN/m?) 20.38 20.62 20.38
Final yye (KN/m?) 21.51 22.01 22.50
Initial yqry (kN/m®) 17.16 17.37 17.17
Final yqry (kN/m?) 18.22 18.94 19.54
Initial water content (%) 18.7 18.7 18.7
Final water content (%) 18.0 16.2 15.2
Consolidation Results
Normal Stress (kPa) 500 1000 2000
tgo (Taylor Method) (min) N/A N/A N/A
Calculated ts, (min) N/A N/A N/A
Change in height AH; (mm) 1.52 2.16 3.18
Equipment Calibration
Test Number Machine Number Normal Load Cell Shear Load Cell Vertical LPT

Test -1 Digishear-3 697437 410702 LP-985

Test -2 Digishear-2 221643 266562 LP-567

Test -3 Digishear-1 728499 717074 LP-567

™ May 11, 2018 MS May 14, 2018
TESTED BY DATE CHECKED BY DATE






>

Golder Associates Ltd. - Burnaby Laboratory

#300-3811 North Fraser Way

GOLDER Burnaby, B.C. Canada V5J 5J2
Direct Shear Testing of Soils Under Consolidated Drained Conditi Reterence
irec ear lesting of Solls Under Consolidate raine onditions ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-02S
Project: Telkwa Coal Limited Sample Number: SPT5
Location: Prince Rupert, BC Depth (m): 7.50-7.95
Project No.: |1786980/2000 Lab ID No: 43
Shear Stress (Peak)
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™ May 11, 2018 MS May 14, 2018
TESTED BY DATE CHECKED BY DATE
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Golder Associates Ltd. - Burnaby Laboratory
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GOLDER Burnaby, B.C. Canada V5J 5J2
5 . 5 . . . Reference
Direct Shear Testing of Soils Under Consolidated Drained Conditions ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-02S
Project: Telkwa Coal Limited Sample Number: SPT5
Location: Prince Rupert, BC Depth (m): 7.50-7.95
Project No.: 1786980/2000 Lab ID No: 43
Peak 1 Peak 2 Peak 3
Normal Stress , kPa 500 Normal Stress , kPa 1000 Normal Stress , kPa 2000 Normal Stress , kPa
Disp Rate, mm/min 0.015 Disp Rate, mm/min 0.015 Disp Rate, mm/min 0.015 Disp Rate, mm/min
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm
0.00 1.4 0.000 0.00 0.1 0.000 0.00 1.2 0.000
0.01 1.7 -0.001 0.01 1.9 0.009 0.01 1.4 -0.002
0.03 1.7 0.000 0.03 2.2 0.014 0.03 1.2 -0.003
0.04 2.2 0.000 0.04 3.3 0.019 0.04 0.5 0.000
0.05 2.3 0.001 0.05 3.3 0.025 0.05 1.1 0.000
0.06 2.7 0.001 0.06 3.8 0.026 0.06 2.9 0.000
0.08 3.5 0.002 0.08 4.1 0.029 0.08 3.8 0.000
0.09 4.6 0.000 0.09 3.8 0.032 0.09 4.4 0.002
0.13 9.2 0.001 0.10 4.3 0.032 0.10 6.9 0.001
0.17 13.2 0.001 0.11 4.6 0.036 0.11 10.9 0.001
0.20 21.6 0.004 0.13 6.0 0.039 0.13 15.6 0.000
0.24 31.4 0.003 0.14 6.8 0.041 0.14 20.7 0.000
0.28 35.3 0.004 0.15 7.6 0.042 0.15 25.8 0.001
0.32 48.5 0.005 0.16 8.2 0.044 0.17 31.3 -0.001
0.36 60.1 0.009 0.18 8.6 0.046 0.18 37.1 0.001
0.39 70.4 0.014 0.19 9.1 0.047 0.19 43.1 0.001
0.43 79.5 0.020 0.20 10.0 0.051 0.20 48.7 0.001
0.47 88.0 0.030 0.22 11.2 0.051 0.22 53.4 0.001
0.51 96.6 0.034 0.23 12.4 0.052 0.23 57.0 0.002
0.55 104.8 0.039 0.24 12.5 0.051 0.24 61.6 0.000
0.58 112.8 0.041 0.25 8.9 0.051 0.25 65.8 0.000
0.62 120.3 0.045 0.27 11.5 0.053 0.27 71.1 0.003
0.66 127.5 0.049 0.28 14.3 0.054 0.28 75.7 0.002
0.70 134.2 0.053 0.29 16.4 0.054 0.29 79.1 0.000
0.74 140.7 0.058 0.30 18.6 0.053 0.30 83.1 0.002
0.77 146.7 0.061 0.32 20.0 0.057 0.32 88.2 0.003
0.81 152.6 0.065 0.33 21.1 0.057 0.33 93.0 0.001
0.85 158.3 0.067 0.34 21.9 0.057 0.34 98.1 0.003
0.89 164.0 0.072 0.36 23.2 0.059 0.36 103.2 0.003
0.93 169.0 0.075 0.37 24.6 0.065 0.37 108.4 0.002
0.97 174.3 0.081 0.38 25.6 0.063 0.38 113.9 0.004
1.00 179.4 0.087 0.39 28.7 0.065 0.39 119.3 0.005
1.04 184.1 0.092 0.41 32.1 0.069 0.41 124.7 0.004
1.08 188.9 0.100 0.42 35.7 0.070 0.42 130.3 0.004
1.12 193.2 0.104 0.43 39.4 0.070 0.43 135.6 0.004






1.16 197.3 0.112 0.44 43.6 0.070 0.44 141.4 0.007
1.19 201.3 0.118 0.46 47.5 0.073 0.46 147.4 0.011
1.23 205.3 0.124 0.47 50.9 0.075 0.47 153.6 0.007
1.27 209.2 0.132 0.48 54.4 0.074 0.48 160.0 0.009
1.31 212.8 0.135 0.50 53.5 0.075 0.50 166.1 0.008
1.35 216.5 0.141 0.51 56.8 0.076 0.51 172.6 0.007
1.38 219.8 0.141 0.52 62.1 0.078 0.52 178.7 0.010
1.42 223.0 0.142 0.53 67.0 0.077 0.53 185.0 0.010
1.46 226.0 0.146 0.55 72.1 0.077 0.55 191.6 0.011
1.50 228.6 0.147 0.56 77.1 0.078 0.56 197.7 0.010
1.54 231.3 0.151 0.57 81.9 0.078 0.57 203.8 0.011
1.57 233.8 0.154 0.58 86.4 0.079 0.58 210.5 0.011
1.61 236.2 0.159 0.60 90.8 0.080 0.60 216.7 0.015
1.65 238.8 0.162 0.61 95.4 0.081 0.61 223.0 0.014
1.69 241.1 0.166 0.62 99.7 0.082 0.62 229.5 0.014
1.73 243.5 0.167 0.64 104.3 0.083 0.64 235.7 0.015
1.77 245.8 0.169 0.65 109.1 0.086 0.65 241.8 0.017
1.80 247.6 0.170 0.69 122.2 0.093 0.69 260.0 0.021
1.84 249.7 0.173 0.72 136.4 0.097 0.72 278.8 0.023
1.88 251.4 0.175 0.76 149.5 0.100 0.76 297.3 0.026
1.92 253.0 0.174 0.80 161.7 0.105 0.80 315.5 0.033
1.96 255.0 0.175 0.84 173.3 0.110 0.84 334.2 0.034
1.99 256.7 0.175 0.88 184.4 0.114 0.88 353.7 0.045
2.07 260.0 0.177 0.91 195.3 0.122 0.91 374.3 0.053
2.15 263.3 0.184 0.95 206.1 0.129 0.95 393.4 0.060
2.22 265.9 0.193 0.99 217.1 0.133 0.99 413.1 0.064
2.30 269.1 0.197 1.03 227.1 0.138 1.03 432.6 0.070
2.37 272.1 0.199 1.07 236.8 0.141 1.07 450.4 0.077
2.45 274.5 0.199 1.10 246.3 0.143 1.10 468.9 0.078
2.53 276.9 0.199 1.14 256.2 0.145 1.14 487.1 0.084
2.60 279.0 0.205 1.18 265.0 0.149 1.18 503.6 0.090
2.68 280.9 0.206 1.22 2744 0.156 1.22 520.8 0.092
2.76 282.8 0.208 1.26 283.6 0.160 1.26 537.6 0.095
2.83 284.2 0.208 1.30 292.0 0.165 1.30 552.8 0.101
291 285.5 0.208 1.33 299.8 0.171 1.33 568.8 0.106
2.98 286.5 0.211 1.37 307.9 0.173 1.37 584.1 0.108
3.06 287.4 0.215 1.41 315.0 0.176 1.41 599.3 0.113
3.14 288.8 0.216 1.45 322.6 0.185 1.45 614.1 0.118
3.21 289.8 0.217 1.49 330.6 0.188 1.49 628.7 0.122
3.29 290.1 0.220 1.52 337.7 0.192 1.52 642.0 0.131
3.36 290.8 0.219 1.56 344.5 0.198 1.56 655.2 0.136
3.44 291.3 0.219 1.60 351.4 0.201 1.60 668.6 0.138
3.52 291.4 0.219 1.64 358.0 0.208 1.64 681.2 0.142
3.59 291.6 0.219 1.68 363.9 0.213 1.68 693.6 0.144
3.67 291.6 0.220 1.71 370.0 0.215 1.71 706.1 0.150
3.75 291.6 0.219 1.75 377.0 0.218 1.75 717.3 0.154
3.82 291.1 0.220 1.79 382.8 0.224 1.79 727.9 0.159
3.90 290.9 0.222 1.83 388.3 0.228 1.83 738.4 0.162
3.97 291.0 0.222 1.87 394.3 0.231 1.87 749.2 0.165
4.05 290.7 0.226 1.90 399.4 0.237 1.90 758.2 0.172
4.13 290.8 0.225 1.94 405.0 0.239 1.94 768.0 0.176
4.20 290.0 0.224 1.98 410.1 0.245 1.98 777.0 0.178
4.28 289.9 0.228 2.02 415.3 0.248 2.02 784.9 0.184






4.36 289.3 0.228 2.06 419.9 0.252 2.06 792.4 0.194
4.43 289.4 0.228 2.10 424.7 0.260 2.10 799.7 0.198
4.51 289.3 0.228 2.13 428.9 0.261 2.13 806.7 0.203
4.58 288.9 0.230 2.17 433.3 0.270 2.17 814.1 0.210
4.66 288.7 0.232 2.21 437.5 0.278 2.21 821.5 0.213
4.74 288.2 0.232 2.25 442.0 0.283 2.25 827.0 0.219
4.81 287.6 0.233 2.29 445.7 0.287 2.29 833.1 0.225
4.89 286.9 0.232 2.32 449.9 0.287 2.32 840.3 0.227
4.96 286.0 0.232 2.36 453.3 0.288 2.36 845.8 0.233
5.04 285.6 0.232 2.40 457.1 0.290 2.40 852.1 0.240
5.12 285.0 0.234 2.44 460.4 0.291 2.44 858.1 0.243
5.19 284.9 0.233 2.48 463.7 0.291 2.48 863.8 0.247
5.27 284.7 0.235 2.51 467.6 0.291 2.51 869.6 0.249
5.35 284.5 0.237 2.55 470.5 0.291 2.55 875.2 0.254
5.42 284.7 0.235 2.63 476.4 0.294 2.63 886.0 0.265
5.50 284.4 0.234 2.70 482.1 0.293 2.70 896.8 0.268
5.57 284.0 0.234 2.78 487.6 0.296 2.78 905.5 0.278
5.65 283.5 0.234 2.86 492.5 0.298 2.86 914.6 0.285
5.73 283.6 0.234 2.93 497.3 0.299 2.93 924.4 0.290
5.80 283.5 0.236 3.01 502.0 0.298 3.01 932.5 0.296
5.88 283.2 0.235 3.09 506.0 0.301 3.09 940.4 0.302
5.96 282.9 0.235 3.16 509.7 0.305 3.16 949.2 0.310
6.03 282.7 0.235 3.24 513.4 0.307 3.24 956.8 0.317
6.11 282.7 0.235 3.31 516.6 0.310 3.31 963.4 0.322
6.18 282.5 0.238 3.39 518.8 0.309 3.39 970.2 0.324
6.26 282.1 0.238 3.47 521.6 0.309 3.47 976.0 0.335
6.34 281.6 0.237 3.54 524.0 0.315 3.54 981.5 0.342
6.41 281.6 0.237 3.62 525.4 0.319 3.62 986.4 0.350
6.49 281.2 0.237 3.70 527.0 0.323 3.70 991.3 0.355
6.56 280.7 0.238 3.77 529.0 0.326 3.77 997.2 0.359
6.64 280.1 0.239 3.85 530.2 0.328 3.85 1001.5 | 0.363
6.72 279.8 0.240 3.92 530.9 0.329 3.92 1003.8 | 0.365
6.79 279.4 0.241 4.00 531.8 0.329 4.00 1009.2 | 0.369
6.87 279.1 0.241 4.08 532.3 0.331 4.08 1011.7 | 0.374
6.95 278.4 0.240 4.15 533.1 0.337 4.15 1015.6 | 0.378
7.02 278.4 0.239 4.23 533.1 0.338 4.23 1019.0 | 0.382
7.06 278.4 0.241 4.30 533.6 0.339 4.30 1021.4 | 0.386
4.38 533.3 0.340 4.38 1025.2 | 0.390
4.46 533.0 0.341 4.46 1028.3 | 0.390
4.53 532.6 0.343 4.53 1030.3 | 0.394
4.61 532.4 0.345 4.61 1033.0 | 0.398
4.69 531.9 0.346 4.69 1035.7 | 0.402
4.76 531.8 0.346 4.76 1037.0 | 0.407
4.84 531.2 0.346 4.84 1039.6 | 0.409
4.91 530.4 0.346 491 1041.3 | 0.412
4.99 529.9 0.347 4.99 10419 | 0.414
5.07 528.7 0.347 5.07 1042.7 | 0.420
5.14 528.2 0.349 5.14 1043.2 | 0.424
5.22 527.4 0.348 5.22 1044.5 | 0.425
5.30 527.0 0.350 5.29 1045.3 | 0.425
5.37 526.0 0.351 5.37 1043.9 | 0.427
5.45 525.8 0.352 5.45 1043.8 | 0.432
5.52 525.5 0.352 5.52 1043.0 | 0.434






560 | 5245 | 0352 560 | 1044.0 | 0434
568 | 5245 | 0354 568 | 1044.1 | 0436
575 | 5244 | 0354 575 | 1042.6 | 0435
583 | 5241 | 0357 583 | 1042.7 | 0.439
590 | 5232 | 0356 590 | 10435 | 0441
598 | 5229 | 0357 598 | 10415 | 0442
606 | 5219 | 0357 6.06 | 1041.0 | 0442
613 | 521.0 | 0357 613 | 10417 | 0.440
621 | 5203 | 0358 621 | 1041.1 | 0442
629 | 520.0 | 0359 629 | 1040.1 | 0.447
636 | 519.7 | 0359 636 | 1040.7 | 0446
644 | 5189 | 0360 644 | 1039.6 | 0446
651 | 5185 | 0.361 6.51 | 1038.9 | 0.445
659 | 5180 | 0362 6.59 | 1038.1 | 0.450
667 | 5181 | 0364 6.67 | 1037.0 | 0.452
674 | 5175 | 0367 674 | 10373 | 0.453
682 | 5165 | 0366 682 | 10358 | 0454
689 | 5153 | 0.366 689 | 1034.7 | 0452
697 | 5143 | 0366 697 | 10354 | 0452
7.05 | 5144 | 0367 7.05 | 1034.1 | 0454
712 | 5131 | 0369 712 | 1033.8 | 0.459
720 | 512.6 | 0.370 720 | 10343 | 0464
728 | 512.6 | 0372 728 | 10315 | 0.463
735 | 5125 | 0372 735 | 1031.6 | 0.463
743 | 5125 | 0372 743 | 1032.0 | 0464
750 | 5123 | 0372 750 | 10315 | 0.464
758 | 512.0 | 0374 758 | 10309 | 0.463
762 | 5115 | 0372 7.62 | 1030.7 | 0.463
™ May 11, 2018 MS May 14, 2018
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Golder Associates Ltd. - Burnaby Laboratory

#300-3811 North Fraser Way

GOLDER Burnaby, B.C. Canada V5J 5J2
. . . . . . Reference
Direct Shear Testing of Soils Under Consolidated Drained Conditions ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-02S
Project: Telkwa Coal Limited Sample Number: SPT5
Location: Prince Rupert, BC Depth (m): 7.50-7.95
Project No.: 1786980/2000 Lab ID No: 43
Residual 1 Residual 2 Residual 3
Normal Stress , kPa 500 Normal Stress , kPa 1000 Normal Stress , kPa 2000 Normal Stress , kPa
Disp Rate, mm/min 0.015 Disp Rate, mm/min 0.015 Disp Rate, mm/min 0.015 Disp Rate, mm/min
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm
0.00 0.1 0.000 0.00 1.4 0.000 0.00 2.2 0.000
0.08 3.0 0.001 0.08 8.3 0.001 0.08 13.8 -0.001
0.15 11.3 0.000 0.15 36.8 0.001 0.15 44.7 -0.006
0.23 24.2 0.001 0.23 63.8 0.006 0.23 70.4 -0.008
0.30 41.4 0.003 0.30 90.2 0.011 0.30 94.8 -0.002
0.38 57.8 0.007 0.38 115.8 0.020 0.38 121.3 -0.004
0.46 73.7 0.008 0.46 141.3 0.024 0.46 149.8 -0.002
0.53 89.2 0.014 0.53 164.6 0.026 0.53 179.6 0.003
0.61 103.4 0.016 0.61 188.0 0.030 0.61 210.8 0.004
0.69 116.5 0.020 0.69 211.5 0.030 0.69 244.7 0.005
0.76 128.6 0.024 0.76 234.1 0.032 0.76 281.3 0.004
0.84 140.0 0.026 0.84 255.3 0.033 0.84 320.5 0.007
0.91 149.5 0.028 091 275.9 0.036 0.91 358.7 0.005
0.99 157.5 0.032 0.99 294.9 0.038 0.99 396.9 0.006
1.07 165.2 0.032 1.07 312.7 0.039 1.07 435.9 0.007
1.14 172.0 0.032 1.14 329.7 0.041 1.14 472.9 0.008
1.22 180.0 0.033 1.22 345.7 0.040 1.22 508.9 0.008
1.30 187.3 0.036 1.30 360.0 0.042 1.30 543.1 0.009
1.37 194.3 0.037 1.37 373.1 0.041 1.37 575.6 0.009
1.45 200.5 0.037 1.45 385.5 0.041 1.45 606.2 0.010
1.52 206.0 0.037 1.52 395.8 0.042 1.52 633.5 0.010
1.60 210.5 0.037 1.60 405.0 0.041 1.60 658.4 0.010
1.68 214.6 0.036 1.68 413.7 0.041 1.68 681.7 0.010
1.75 217.8 0.036 1.75 420.1 0.039 1.75 699.7 0.015
1.83 220.2 0.036 1.83 426.0 0.037 1.83 716.9 0.012
1.90 222.4 0.037 1.90 430.7 0.037 1.90 732.3 0.009
1.98 224.2 0.036 1.98 434.8 0.037 1.98 744.8 0.008
2.06 225.7 0.036 2.06 438.5 0.037 2.06 755.6 0.007
2.13 227.2 0.035 2.13 441.2 0.037 2.13 764.2 0.008
2.21 227.9 0.034 2.21 443.8 0.036 2.21 770.5 0.010
2.29 228.5 0.033 2.29 446.2 0.035 2.29 779.0 0.006
2.36 229.2 0.032 2.36 448.1 0.035 2.36 784.4 0.006
2.44 230.5 0.032 2.44 450.1 0.035 2.44 789.2 0.006
2.51 231.5 0.033 2.51 452.1 0.033 2.51 794.7 0.008
2.59 232.3 0.032 2.59 453.5 0.034 2.59 798.7 0.006






2.67 233.2 0.032 2.67 455.3 0.032 2.67 802.4 0.009
2.74 233.6 0.031 2.74 456.4 0.033 2.74 806.7 0.007
2.82 234.1 0.030 2.82 458.2 0.032 2.82 810.3 0.008
2.89 235.1 0.032 2.89 459.6 0.032 2.89 813.8 0.007
2.97 236.0 0.028 2.97 461.1 0.030 2.97 817.6 0.007
3.05 236.5 0.028 3.05 462.8 0.032 3.05 820.3 0.006
3.12 237.1 0.027 3.12 464.3 0.029 3.12 824.1 0.005
3.20 237.7 0.026 3.20 465.4 0.030 3.20 825.6 0.009
3.28 238.2 0.027 3.28 466.8 0.028 3.28 828.9 0.006
3.35 238.8 0.026 3.35 468.3 0.029 3.35 832.8 0.007
3.43 239.4 0.025 3.43 469.7 0.030 3.43 834.6 0.006
3.50 239.9 0.025 3.50 470.5 0.029 3.50 837.1 0.008
3.58 240.2 0.025 3.58 471.5 0.030 3.58 839.9 0.006
3.66 241.0 0.025 3.66 472.2 0.029 3.66 841.5 0.007
3.73 241.6 0.025 3.73 472.9 0.030 3.73 843.9 0.008
3.81 242.2 0.024 3.81 473.6 0.029 3.81 846.2 0.008
3.89 242.6 0.023 3.89 474.1 0.030 3.89 848.5 0.006
3.96 243.0 0.024 3.96 474.4 0.029 3.96 850.3 0.010
4.04 243.9 0.023 4.04 475.4 0.031 4.04 853.5 0.006
4.11 2444 0.022 4.11 475.6 0.029 4.11 855.1 0.011
4.19 245.0 0.022 4.19 476.4 0.030 4.19 858.3 0.005
4.27 245.4 0.020 4.27 476.9 0.027 4.27 859.9 0.008
4.34 245.4 0.022 4.34 477.3 0.028 4.34 861.6 0.005
4.42 246.0 0.019 4.42 477.2 0.028 4.42 864.4 0.002
4.49 246.2 0.017 4.49 477.2 0.027 4.49 865.5 0.003
4.57 246.8 0.016 4.57 477.3 0.027 4.57 866.7 0.003
4.65 247.2 0.017 4.65 477.4 0.025 4.65 869.0 0.004
4.72 247.8 0.017 4.72 477.3 0.026 4.72 870.7 0.005
4.80 248.3 0.016 4.80 477.6 0.026 4.80 872.9 0.004
4.88 248.7 0.016 4.88 478.4 0.024 4.88 874.0 0.002
4.95 249.0 0.016 4.95 478.5 0.025 4.95 874.8 0.006
5.03 249.3 0.017 5.03 479.7 0.026 5.03 877.1 0.004
5.10 249.7 0.015 5.10 480.2 0.025 5.10 878.6 0.003
5.18 250.0 0.016 5.18 480.2 0.025 5.18 879.4 0.006
5.26 250.1 0.016 5.26 480.4 0.023 5.26 881.5 0.003
5.33 250.4 0.015 5.33 480.7 0.022 5.33 882.6 0.002
5.41 250.7 0.014 5.41 481.3 0.024 5.41 882.9 0.005
5.48 251.2 0.015 5.49 481.5 0.022 5.48 884.9 0.005
5.56 251.4 0.014 5.56 481.8 0.023 5.56 885.9 0.005
5.64 251.6 0.014 5.64 482.4 0.022 5.64 886.6 0.004
5.69 251.7 0.013 5.71 483.0 0.023 5.71 888.0 0.004
6.07 252.8 0.018 5.78 483.2 0.021 5.77 888.1 0.002
6.15 252.6 0.017 6.16 484.4 0.025 6.15 895.4 0.007
6.23 252.6 0.018 6.24 484.3 0.023 6.22 896.3 0.006
6.30 252.5 0.017 6.31 482.9 0.025 6.30 895.7 0.008
6.38 252.5 0.018 6.39 482.8 0.027 6.38 894.8 0.009
6.46 252.6 0.017 6.47 482.8 0.024 6.45 895.4 0.007
6.53 252.8 0.016 6.54 482.6 0.022 6.53 895.8 0.006
6.61 252.6 0.017 6.62 482.9 0.021 6.60 897.2 0.007
6.68 252.7 0.017 6.69 483.0 0.020 6.68 896.4 0.010
6.76 252.7 0.017 6.77 483.2 0.019 6.76 896.1 0.008
6.84 253.0 0.017 6.85 482.8 0.019 6.83 896.7 0.008
6.91 252.8 0.016 6.92 482.5 0.015 6.91 897.0 0.007






699 | 2527 | 0.016 700 | 4826 | 0.015 699 | 897.9 | 0.007
707 | 2527 | 0.016 708 | 4828 | 0011 7.06 | 8973 | 0.009
714 | 252.8 | 0.017 715 | 482.1 | 0.013 714 | 897.4 | 0.009
722 | 2528 | 0.017 723 | 4825 | 0.012 721 | 8983 | 0.007
729 | 2531 | 0.017 730 | 4825 | 0.010 729 | 8985 | 0.008
737 | 2528 | 0.017 738 | 482.4 | 0.010 737 | 900.2 | 0.005
745 | 2524 | 0.017 746 | 4818 | 0.011 744 | 899.4 | 0.006
752 | 2525 | 0.015 753 | 4816 | 0.010 752 | 899.7 | 0.006
760 | 2528 | 0.015 761 | 4811 | 0.009 760 | 9011 | 0.007
768 | 2526 | 0013 768 | 4812 | 0.007 767 | 9005 | 0.005
772 | 2529 | 0.013 776 | 4814 | 0.004 7.75 | 900.7 | 0.006
781 | 4809 | 0.007 780 | 9011 | 0.006

™ May 11, 2018 MS May 14, 2018
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GOLDER Burnaby, B.C. Canada V5J 5J2
Direct Shear Testing of Soils Under Consolidated Drained Conditi Reterence
irec ear lesting ot Solls Unaer Consolidate raine onaitions ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-10S
Project: Telkwa Coal Limited Sample Number: BLK 01
Location: Prince Rupert, BC Depth (m): 3.6-4.1
Project No.: |1786980/2000 Lab ID No: 43
Test Condition: Saturated Test parameters: Peak and residual
Visual Description: CLAY, some silt, some sand, some Soil Structure: Reconstituted
gravel, stiff, red, W% > PL
Area correction not applied to normal and shear stress calculation
Remarks:
Initial Sample Dimensions
Test No. 1 2 3
Shear box geometry Circle Circle Circle
Diameter (mm) 63.39 63.50 63.49
Height (mm) 27.04 26.29 26.22
Area (cm? 31.56 31.67 31.66
Volume (cm?) 85.34 83.26 83.01
Weight Volume Relationships
Sample Type Bulk Sample
Dry Mass (Q) 156.4 154.3 152.2
Initial yye (KN/m?) 20.37 20.60 20.38
Final yye (KN/m?) 22.82 24.15 24.04
Initial ygry (kN/m®) 17.98 18.19 17.99
Final ygr, (kN/m?) 20.12 21.52 21.68
Initial water content (%) 13.3 13.3 13.3
Final water content (%) 135 12.2 10.9
Consolidation Results
Normal Stress (kPa) 500 1000 2000
tgo (Taylor Method) (min) N/A N/A N/A
Calculated tsy (min) N/A N/A N/A
Change in height AH; (mm) 2.87 4.08 4.46
Equipment Calibration
Test Number Machine Number Normal Load Cell Shear Load Cell Vertical LPT

Test -1 Digishear-3 697437 410702 LP-985

Test -2 Digishear-2 221643 266562 LP-567

Test -3 Digishear-1 728499 717074 LP-567

™ May 22, 2018 MS May 24, 2018
TESTED BY DATE CHECKED BY DATE
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#300-3811 North Fraser Way

GOLDER Burnaby, B.C. Canada V5J 5J2
Direct Shear Testing of Soils Under Consolidated Drained Conditi Reterence
irec ear lesting of Solls Under Consolidate raine onditions ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-10S
Project: Telkwa Coal Limited Sample Number: BLK 01
Location: Prince Rupert, BC Depth (m): 3.6-4.1
Project No.: |1786980/2000 Lab ID No: 43
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GOLDER Burnaby, B.C. Canada V5J 5J2
Direct Shear Testing of Soils Under Consolidated Drained Conditi Reterence
irec ear lesting of Solls Under Consolidate raine onditions ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-10S
Project: Telkwa Coal Limited Sample Number: BLK 01
Location: Prince Rupert, BC Depth (m): 3.6-4.1
Project No.: |1786980/2000 Lab ID No: 43
Shear Stress (Residual)
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Golder Associates Ltd. - Burnaby Laboratory

#300-3811 North Fraser Way

GOLDER Burnaby, B.C. Canada V5J 5J2
Direct Shear Testing of Soils Under Consolidated Drained Conditions Reference
ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-10S
Project: Telkwa Coal Limited Sample Number: BLK 01
Location: Prince Rupert, BC Depth (m): 3.6-4.1
Project No.: |1786980/2000 Lab ID No: 43
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Target density of 1824 kg/m? based on unit weight wax method.
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Golder Associates Ltd. - Burnaby Laboratory

#300-3811 North Fraser Way

GOLDER Burnaby, B.C. Canada V5J 5J2
5 . 5 . . . Reference
Direct Shear Testing of Soils Under Consolidated Drained Conditions ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-10S
Project: Telkwa Coal Limited Sample Number: BLK 01
Location: Prince Rupert, BC Depth (m): 3.6-4.1
Project No.: 1786980/2000 Lab ID No: 43
Peak 1 Peak 2 Peak 3
Normal Stress , kPa 500 Normal Stress , kPa 1000 Normal Stress , kPa 2000 Normal Stress , kPa
Disp Rate, mm/min 0.010 Disp Rate, mm/min 0.010 Disp Rate, mm/min 0.010 Disp Rate, mm/min
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm
0.00 2.4 0.000 0.00 0.8 0.000 0.00 0.8 0.000
0.01 3.2 0.000 0.01 2.2 0.008 0.01 0.6 0.013
0.03 3.4 0.000 0.03 2.6 0.016 0.03 1.7 0.016
0.04 3.0 -0.001 0.04 3.7 0.017 0.04 3.4 0.019
0.08 3.5 0.001 0.05 4.6 0.022 0.05 5.2 0.019
0.11 6.6 0.001 0.06 4.6 0.026 0.06 7.1 0.022
0.15 14.5 0.001 0.08 5.4 0.024 0.08 10.0 0.022
0.19 22.4 0.001 0.09 5.6 0.027 0.09 13.7 0.025
0.23 34.3 0.002 0.10 5.6 0.029 0.10 17.3 0.023
0.27 46.1 0.004 0.11 5.9 0.030 0.11 20.8 0.023
0.30 58.0 0.005 0.13 5.9 0.032 0.13 24.7 0.024
0.34 68.6 0.010 0.14 5.8 0.036 0.14 28.7 0.026
0.38 77.8 0.022 0.15 6.4 0.038 0.15 34.3 0.026
0.42 86.0 0.036 0.16 8.1 0.038 0.17 39.7 0.025
0.46 93.8 0.042 0.18 9.4 0.040 0.18 44.7 0.027
0.50 100.6 0.048 0.19 11.4 0.041 0.19 50.2 0.027
0.53 107.2 0.054 0.20 12.6 0.042 0.20 55.2 0.027
0.57 113.3 0.061 0.22 13.9 0.045 0.22 59.7 0.029
0.61 118.7 0.070 0.23 15.2 0.047 0.23 64.1 0.031
0.65 124.2 0.077 0.24 17.8 0.048 0.24 68.9 0.029
0.69 129.2 0.081 0.25 20.2 0.047 0.25 73.8 0.031
0.72 133.9 0.088 0.27 12.3 0.049 0.27 78.8 0.030
0.76 138.5 0.094 0.28 12.1 0.050 0.28 83.8 0.031
0.80 143.2 0.099 0.29 14.5 0.051 0.29 88.7 0.032
0.84 147.8 0.107 0.30 18.0 0.051 0.30 94.1 0.033
0.88 152.1 0.112 0.32 21.6 0.051 0.32 99.5 0.031
0.91 155.9 0.118 0.33 25.9 0.052 0.33 105.0 0.031
0.95 159.7 0.124 0.34 30.2 0.053 0.34 110.7 0.032
0.99 163.4 0.125 0.36 34.6 0.054 0.36 116.7 0.033
1.03 167.2 0.129 0.37 39.2 0.053 0.37 122.7 0.035
1.07 171.0 0.131 0.38 44.2 0.054 0.38 129.1 0.033
1.10 174.4 0.135 0.39 49.1 0.053 0.39 135.5 0.035
1.14 178.5 0.141 0.41 54.3 0.054 0.41 141.9 0.033
1.18 182.6 0.148 0.42 59.2 0.057 0.42 148.4 0.034
1.22 186.4 0.150 0.43 64.4 0.055 0.43 154.8 0.035






1.26 190.3 0.154 0.44 69.8 0.057 0.44 161.9 0.033
1.30 193.4 0.157 0.46 75.4 0.060 0.46 168.2 0.036
1.33 196.6 0.163 0.47 80.8 0.060 0.47 175.1 0.035
1.37 200.0 0.166 0.48 86.4 0.060 0.48 181.9 0.036
1.41 202.9 0.169 0.50 91.3 0.062 0.50 188.8 0.036
1.45 205.8 0.171 0.51 96.7 0.063 0.51 196.0 0.038
1.49 208.3 0.172 0.52 101.6 0.062 0.52 202.8 0.036
1.52 210.6 0.172 0.53 106.1 0.062 0.53 209.8 0.038
1.56 213.1 0.175 0.55 110.8 0.064 0.55 216.9 0.040
1.60 215.1 0.177 0.56 115.4 0.067 0.56 224.2 0.040
1.64 217.5 0.180 0.57 120.2 0.071 0.57 231.2 0.042
1.68 219.7 0.184 0.58 124.2 0.074 0.58 238.8 0.042
1.71 222.4 0.188 0.60 128.7 0.076 0.60 246.3 0.042
1.75 224.9 0.191 0.61 132.7 0.074 0.61 253.6 0.046
1.79 226.6 0.193 0.62 136.6 0.079 0.62 261.4 0.044
1.83 228.6 0.194 0.64 140.9 0.084 0.64 269.1 0.046
1.87 230.1 0.195 0.65 145.1 0.088 0.65 276.7 0.046
1.90 231.7 0.196 0.69 157.5 0.099 0.69 299.2 0.051
1.94 233.3 0.200 0.72 169.8 0.109 0.72 320.5 0.058
2.02 235.8 0.203 0.76 181.3 0.117 0.76 342.4 0.058
2.10 238.9 0.205 0.80 191.8 0.124 0.80 364.5 0.065
2.17 241.5 0.207 0.84 202.2 0.135 0.84 385.2 0.067
2.25 244.4 0.209 0.88 212.0 0.141 0.88 406.7 0.071
2.32 247.3 0.212 0.91 222.0 0.147 0.91 428.3 0.075
2.40 249.6 0.215 0.95 232.0 0.147 0.95 448.3 0.079
2.48 251.5 0.216 0.99 242.0 0.152 0.99 467.8 0.086
2.55 253.6 0.217 1.03 251.0 0.162 1.03 487.8 0.087
2.63 255.4 0.223 1.07 259.6 0.166 1.07 506.5 0.092
2.70 256.9 0.226 1.10 268.1 0.177 1.11 524.7 0.100
2.78 258.3 0.229 1.14 275.9 0.182 1.14 543.2 0.104
2.86 259.7 0.228 1.18 283.8 0.186 1.18 559.7 0.118
2.93 260.1 0.232 1.22 291.8 0.191 1.22 576.3 0.123
3.01 260.6 0.237 1.26 299.0 0.195 1.26 592.2 0.127
3.09 261.9 0.237 1.30 305.8 0.197 1.30 607.5 0.132
3.16 262.5 0.237 1.33 312.2 0.202 1.33 623.4 0.136
3.24 263.1 0.237 1.37 318.9 0.205 1.37 638.2 0.137
3.31 264.3 0.237 1.41 324.9 0.210 1.41 652.7 0.144
3.39 264.2 0.242 1.45 331.4 0.215 1.45 666.9 0.146
3.47 264.6 0.244 1.49 338.6 0.220 1.49 680.3 0.152
3.54 265.6 0.243 1.52 344.6 0.221 1.52 693.4 0.155
3.62 266.0 0.244 1.56 349.6 0.225 1.56 705.7 0.161
3.70 266.4 0.244 1.60 355.1 0.227 1.60 718.6 0.165
3.77 266.0 0.248 1.64 360.5 0.231 1.64 731.9 0.165
3.85 266.4 0.250 1.68 365.8 0.235 1.68 743.5 0.168
3.92 267.4 0.248 1.71 371.1 0.239 1.71 755.1 0.174
4.00 267.7 0.248 1.75 375.8 0.246 1.75 765.2 0.179
4.08 268.6 0.248 1.79 380.3 0.256 1.79 775.6 0.185
4.15 269.0 0.250 1.83 385.0 0.267 1.83 785.9 0.190
4.23 268.9 0.253 1.87 390.2 0.271 1.87 795.9 0.193
4.30 269.1 0.254 1.90 395.1 0.275 1.91 806.1 0.200
4.38 269.5 0.253 1.94 399.8 0.278 1.94 815.4 0.201
4.46 269.6 0.253 1.98 404.6 0.279 1.98 823.5 0.208
4.53 270.0 0.257 2.02 408.9 0.277 2.02 831.4 0.213






4.61 271.2 0.256 2.06 412.8 0.280 2.06 838.7 0.218
4.69 271.6 0.255 2.10 416.6 0.281 2.10 847.5 0.222
4.76 272.3 0.255 2.13 419.8 0.284 2.13 855.9 0.221
4.84 272.6 0.258 2.17 422.7 0.286 2.17 863.6 0.226
4.91 272.3 0.258 2.21 425.7 0.286 2.21 871.6 0.226
4.99 272.8 0.256 2.25 429.8 0.286 2.25 878.4 0.229
5.07 273.9 0.257 2.29 432.4 0.288 2.29 885.7 0.231
5.14 275.1 0.259 2.32 435.2 0.293 2.32 892.5 0.232
5.22 275.7 0.258 2.36 437.8 0.295 2.36 898.5 0.231
5.29 276.2 0.257 2.40 440.9 0.295 2.40 903.7 0.234
5.37 276.9 0.257 2.44 443.4 0.298 2.44 909.8 0.237
5.45 276.9 0.256 2.48 446.3 0.300 2.48 915.3 0.238
5.52 276.9 0.258 2.51 449.8 0.303 2.51 919.1 0.242
5.60 276.9 0.258 2.55 451.9 0.305 2.55 924.6 0.242
5.68 277.3 0.257 2.63 456.7 0.310 2.63 935.5 0.249
5.75 278.1 0.257 2.70 459.6 0.310 2.71 947.3 0.256
5.83 279.0 0.258 2.78 463.7 0.313 2.78 953.8 0.258
5.90 278.9 0.259 2.86 467.6 0.319 2.86 961.6 0.264
5.98 278.3 0.259 2.93 469.9 0.325 2.93 968.5 0.271
6.06 277.7 0.258 3.01 473.3 0.328 3.01 976.2 0.275
6.13 278.3 0.258 3.09 476.2 0.329 3.09 982.8 0.276
6.21 278.2 0.260 3.16 478.8 0.330 3.16 988.9 0.283
6.29 278.5 0.259 3.24 481.0 0.336 3.24 994.3 0.289
6.36 278.6 0.259 3.31 483.8 0.338 3.31 1000.8 | 0.293
6.44 277.4 0.257 3.39 485.3 0.337 3.39 1007.7 | 0.296
6.51 277.6 0.256 3.47 488.4 0.339 3.47 1012.2 | 0.301
6.59 278.2 0.257 3.54 489.7 0.342 3.54 1017.6 | 0.306
6.67 278.8 0.259 3.62 491.9 0.343 3.62 1022.9 | 0.306
6.74 279.0 0.259 3.70 493.7 0.342 3.70 1027.4 | 0.307
6.82 278.7 0.257 3.77 495.9 0.343 3.77 1033.5 | 0.307
6.89 279.8 0.256 3.85 497.3 0.345 3.85 1038.7 | 0.307
6.97 279.8 0.257 3.92 499.1 0.345 3.92 1044.1 | 0.310
7.01 279.8 0.259 4.00 500.3 0.350 4.00 1047.6 | 0.312
4.08 502.0 0.352 4.08 1050.0 | 0.316
4.15 503.6 0.349 4.15 1053.8 | 0.319
4.23 503.5 0.352 4.23 1057.8 | 0.319
4.30 505.4 0.353 4.30 1059.0 | 0.325
4.38 504.8 0.355 4.38 1061.1 | 0.330
4.46 506.6 0.355 4.46 1066.0 | 0.333
4.53 506.7 0.354 4.53 1067.8 | 0.332
4.61 507.9 0.356 4.61 1071.7 | 0.334
4.69 508.7 0.356 4.69 10754 | 0.332
4.76 509.7 0.356 4.76 1076.2 | 0.337
4.84 510.0 0.356 4.84 1078.8 | 0.342
4.91 511.5 0.357 4.91 1080.1 | 0.343
4.99 512.2 0.356 4.99 1082.7 | 0.344
5.07 511.5 0.357 5.07 1083.3 | 0.346
5.14 512.2 0.358 5.14 1085.7 | 0.345
5.22 512.9 0.356 5.22 1088.7 | 0.345
5.29 513.8 0.356 5.30 1089.2 | 0.346
5.37 513.3 0.359 5.37 1090.8 | 0.346
5.45 514.2 0.358 5.45 1093.6 | 0.347
5.52 515.8 0.358 5.52 1094.1 | 0.349






560 | 5158 | 0.358 560 | 1094.8 | 0.348
568 | 5159 | 0.358 568 | 10963 | 0.348
575 | 517.0 | 0359 575 | 1096.7 | 0.351
583 | 5163 | 0.359 583 | 1098.2 | 0.350
590 | 517.5 | 0.358 590 | 11004 | 0.350
598 | 5168 | 0.360 598 | 1100.0 | 0.351
606 | 517.7 | 0360 6.06 | 1100.6 | 0.353
613 | 5174 | 0361 613 | 1102.8 | 0.354
621 | 5169 | 0361 621 | 1103.2 | 0.355
629 | 5188 | 0.359 629 | 1103.2 | 0.356
636 | 5167 | 0.360 6.36 | 1104.0 | 0.355
644 | 5183 | 0363 644 | 11041 | 0357
651 | 5173 | 0362 651 | 11049 | 0.358
659 | 5189 | 0.361 659 | 1105.3 | 0.355
667 | 517.5 | 0.359 6.67 | 1107.4 | 0.355
674 | 5188 | 0362 674 | 11074 | 0356
682 | 5195 | 0363 682 | 11074 | 0357
689 | 5189 | 0361 689 | 1106.9 | 0.358
697 | 5193 | 0361 697 | 11085 | 0.355
7.05 | 519.8 | 0.360 7.05 | 11081 | 0.356
712 | 5207 | 0361 712 | 11085 | 0.357
720 | 5193 | 0362 720 | 1109.9 | 0.358
728 | 5209 | 0359 728 | 1109.7 | 0.359
735 | 5199 | 0.358 735 | 11114 | 0.357
743 | 5215 | 0361 743 | 11117 | 0357
750 | 5203 | 0.363 750 | 1112.5 | 0.359
758 | 5220 | 0361 758 | 1113.7 | 0357
762 | 5223 | 0361 7.62 | 1114.1 | 0.358
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Golder Associates Ltd. - Burnaby Laboratory

#300-3811 North Fraser Way

GOLDER Burnaby, B.C. Canada V5J 5J2
. . . . . . Reference
Direct Shear Testing of Soils Under Consolidated Drained Conditions ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-10S
Project: Telkwa Coal Limited Sample Number: BLK 01
Location: Prince Rupert, BC Depth (m): 3.6-4.1
Project No.: 1786980/2000 Lab ID No: 43
Residual 1 Residual 2 Residual 3
Normal Stress , kPa 500 Normal Stress , kPa 1000 Normal Stress , kPa 2000 Normal Stress , kPa
Disp Rate, mm/min 0.010 Disp Rate, mm/min 0.010 Disp Rate, mm/min 0.010 Disp Rate, mm/min
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm
0.00 1.4 0.000 0.00 1.4 0.000 0.00 1.8 0.000
0.08 6.2 0.000 0.08 6.4 -0.001 0.08 4.6 0.000
0.15 15.3 0.003 0.15 28.7 -0.001 0.15 8.2 0.001
0.23 31.4 0.005 0.23 51.6 0.000 0.23 31.8 0.001
0.30 46.0 0.008 0.30 73.4 0.005 0.30 51.9 0.001
0.38 60.9 0.016 0.38 93.9 0.013 0.38 74.4 0.005
0.46 73.3 0.024 0.46 114.2 0.021 0.46 96.7 0.006
0.53 87.5 0.030 0.53 133.2 0.029 0.53 120.2 0.009
0.61 101.3 0.036 0.61 152.5 0.037 0.61 146.2 0.013
0.69 109.9 0.044 0.69 171.3 0.042 0.69 171.9 0.016
0.76 121.5 0.053 0.76 191.5 0.042 0.76 200.4 0.018
0.84 128.8 0.058 0.84 210.0 0.045 0.84 230.9 0.026
0.91 140.8 0.062 091 228.9 0.050 0.91 262.9 0.027
0.99 145.7 0.066 0.99 247.6 0.053 0.99 297.6 0.031
1.07 154.4 0.069 1.07 264.9 0.057 1.07 332.5 0.031
1.14 158.9 0.070 1.14 282.2 0.057 1.14 365.3 0.036
1.22 164.8 0.073 1.22 298.8 0.061 1.22 398.5 0.039
1.30 171.8 0.076 1.29 313.6 0.060 1.30 430.1 0.042
1.37 173.3 0.076 1.37 327.2 0.061 1.37 462.2 0.046
1.45 177.1 0.076 1.45 340.3 0.062 1.45 492.6 0.048
1.52 183.9 0.076 1.52 353.0 0.061 1.52 521.2 0.055
1.60 190.2 0.078 1.60 364.9 0.062 1.60 548.5 0.055
1.68 197.4 0.079 1.68 375.0 0.063 1.68 573.8 0.056
1.75 201.1 0.078 1.75 385.3 0.064 1.75 598.5 0.060
1.83 205.7 0.079 1.83 394.7 0.063 1.83 622.7 0.065
1.90 210.2 0.078 1.90 403.3 0.063 1.90 644.5 0.063
1.98 212.7 0.078 1.98 411.1 0.062 1.98 665.3 0.060
2.06 219.0 0.077 2.06 418.1 0.063 2.06 685.1 0.063
2.13 220.7 0.076 2.13 425.1 0.063 2.13 704.4 0.060
2.21 225.7 0.076 2.21 431.3 0.061 2.21 722.3 0.057
2.29 229.0 0.076 2.29 437.4 0.061 2.29 739.5 0.061
2.36 232.8 0.075 2.36 442.7 0.062 2.36 756.8 0.060
2.44 236.8 0.075 2.44 447.3 0.061 2.44 772.1 0.060
2.51 238.8 0.074 2.51 452.1 0.057 2.51 787.3 0.058
2.59 241.5 0.071 2.59 456.1 0.058 2.59 801.7 0.055






2.67 243.7 0.069 2.67 459.6 0.059 2.67 814.8 0.056
2.74 244.3 0.068 2.74 463.7 0.056 2.74 827.2 0.049
2.82 248.2 0.067 2.82 466.7 0.054 2.82 838.5 0.047
2.89 247.6 0.064 2.89 470.0 0.053 2.89 851.7 0.045
2.97 250.7 0.063 2.97 473.2 0.053 2.97 861.4 0.048
3.05 252.4 0.062 3.05 475.9 0.047 3.05 872.1 0.044
3.12 253.9 0.061 3.12 478.1 0.046 3.12 880.7 0.040
3.20 255.0 0.055 3.20 480.1 0.046 3.20 890.1 0.040
3.28 257.3 0.054 3.28 483.3 0.044 3.28 899.4 0.039
3.35 257.2 0.054 3.35 485.0 0.042 3.35 908.6 0.037
3.43 259.7 0.052 3.43 486.4 0.041 3.43 917.6 0.033
3.50 259.9 0.044 3.50 489.4 0.041 3.46 920.5 0.033
3.58 260.9 0.042 3.58 490.4 0.042 3.46 920.4 0.035
3.59 260.8 0.042 3.66 492.3 0.039 3.54 928.5 0.036
3.59 260.4 0.043 3.73 494.5 0.038 3.62 936.8 0.032
3.67 262.1 0.040 3.80 496.4 0.038 3.69 944.2 0.029
3.74 263.9 0.038 3.80 495.9 0.036 3.77 950.7 0.031
3.82 264.8 0.037 3.87 497.8 0.035 3.84 957.3 0.029
3.89 266.9 0.038 3.95 499.3 0.031 3.92 964.9 0.025
3.97 266.4 0.034 4.02 501.9 0.029 4.00 972.0 0.029
4.05 267.2 0.030 4.10 503.5 0.029 4.07 978.8 0.020
4.12 269.4 0.027 4.18 505.8 0.028 4.15 985.7 0.019
4.20 271.0 0.025 4.25 508.6 0.025 4.23 992.4 0.018
4.27 272.3 0.025 4.33 510.0 0.022 4.30 998.1 0.017
4.35 272.1 0.022 4.40 511.8 0.018 4.38 1005.1 | 0.017
4.43 273.3 0.020 4.48 513.9 0.017 4.45 1010.3 | 0.013
4.50 273.8 0.020 4.56 516.1 0.013 4.53 10154 | 0.014
4.58 275.3 0.017 4.63 517.1 0.011 4.61 1023.4 | 0.012
4.66 275.9 0.015 4.71 518.8 0.011 4.68 1028.4 | 0.010
4.73 276.3 0.012 4.79 520.8 0.008 4.76 1033.0 | 0.007
4.81 277.8 0.009 4.86 522.4 0.006 4.83 1037.9 | 0.008
4.88 278.5 0.007 4.94 524.7 0.004 4.91 1042.7 | 0.006
4.96 279.8 0.005 5.01 526.8 0.003 4.99 1045.5 | 0.006
5.04 280.4 0.004 5.09 528.0 0.002 5.06 1049.3 | 0.005
5.11 281.3 0.002 5.17 529.5 [ -0.004 5.14 1052.5 | 0.006
5.19 281.5 0.001 5.24 530.9 | -0.004 5.22 1054.1 | 0.005
5.27 281.9 0.000 5.32 533.0 [ -0.003 5.29 1055.7 | 0.003
5.34 283.0 0.000 5.40 533.8 | -0.004 5.37 1058.0 | 0.002
5.42 283.7 [ -0.001 5.47 535.2 [ -0.004 5.44 1059.8 | 0.003
5.49 284.7 | -0.002 5.55 536.7 | -0.007 5.52 1059.6 | -0.001
5.57 2849 [ -0.002 5.62 538.1 [ -0.005 5.60 1061.1 | -0.003
5.65 285.4 | -0.004 5.70 538.6 | -0.006 5.67 1062.7 | 0.004
5.72 285.9 | -0.003 5.78 539.7 | -0.006 5.75 1061.7 | 0.000
5.80 286.5 | -0.004 5.85 540.1 | -0.007 5.83 1061.5 | 0.003
5.87 286.7 [ -0.006 5.93 540.9 [ -0.007 5.90 1063.4 | 0.001
5.95 286.6 | -0.006 6.00 541.7 | -0.008 5.98 1063.8 | 0.000
6.03 287.5 | -0.007 6.08 542.8 [ -0.008 6.05 1064.2 | 0.001
6.10 287.8 | -0.007 6.16 543.8 | -0.008 6.13 1065.1 | 0.003
6.18 288.0 [ -0.007 6.23 5449 [ -0.011 6.21 1062.9 | 0.002
6.26 288.8 | -0.009 6.31 546.5 | -0.011 6.28 1065.3 | 0.001
6.33 289.0 [ -0.011 6.39 546.5 [ -0.011 6.36 1065.9 | 0.004
6.41 289.2 | -0.010 6.46 547.0 | -0.012 6.43 1065.2 | 0.005
6.48 289.1 [ -0.010 6.54 548.6 [ -0.011 6.51 1066.2 | 0.008






6.56 289.2 | -0.010 6.61 549.5 | -0.013 6.59 1066.2 | 0.007
6.64 289.8 | -0.010 6.69 549.8 | -0.015 6.66 1067.3 | 0.008
6.71 290.6 | -0.010 6.77 5504 | -0.014 6.74 1066.8 | 0.009
6.79 291.2 | -0.010 6.84 551.0 | -0.014 6.82 1066.6 | 0.010
6.86 2914 | -0.014 6.92 551.3 [ -0.015 6.89 1066.4 | 0.008
6.94 291.0 | -0.015 7.00 552.1 | -0.016 6.97 1067.7 | 0.011
7.02 291.2 | -0.015 7.07 550.4 [ -0.019 7.04 10679 | 0.011
7.09 291.6 | -0.015 7.15 550.6 | -0.022 7.12 1067.0 | 0.013
7.17 291.8 | -0.015 7.22 551.0 | -0.022 7.20 1067.6 | 0.013
7.25 291.5 | -0.014 7.30 552.0 | -0.022 7.27 1067.4 | 0.014
7.32 292.1 | -0.014 7.38 552.0 | -0.025 7.30 1068.2 | 0.014
7.40 2919 | -0.017 7.45 552.6 | -0.022
7.41 2919 | -0.018 7.53 552.7 | -0.022

7.60 552.9 | -0.022

7.61 552.8 | -0.024
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GOLDER Burnaby, B.C. Canada V5J 5J2
Direct Shear Testing of Soils Under Consolidated Drained Conditi Reterence
irec ear lesting ot Solls Unaer Consolidate raine onaitions ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-12S
Project: Telkwa Coal Limited Sample Number: SPT 7
Location: Prince Rupert, BC Depth (m): 18.00-18.45
Project No.: |1786980/2000 Lab ID No: 43
Test Condition: Saturated Test parameters: Peak and residual
Visual Description: Silty CLAY, trace gravel, red Soil Structure: Reconstituted
Area correction not applied to normal and shear stress calculation
Remarks:
Initial Sample Dimensions
Test No. 1 2 3
Shear box geometry Circle Circle Circle
Diameter (mm) 63.39 63.50 63.49
Height (mm) 27.04 27.25 27.08
Area (cm? 31.56 31.67 31.66
Volume (cm?) 85.34 86.30 85.73
Weight Volume Relationships
Sample Type Bulk Sample
Dry Mass (Q) 144.0 145.1 1435
Initial yye (KN/m?) 20.16 20.09 20.01
Final yye (KN/m?) 21.47 21.03 21.60
Initial yqry (kN/m®) 16.55 16.49 16.42
Final yqry (kN/m?) 17.64 17.42 18.03
Initial water content (%) 21.8 21.8 21.8
Final water content (%) 21.8 20.7 19.8
Consolidation Results
Normal Stress (kPa) 500 1000 2000
tgo (Taylor Method) (min) N/A N/A N/A
Calculated ts, (min) N/A N/A N/A
Change in height AH; (mm) 1.66 1.46 2.42
Equipment Calibration
Test Number Machine Number Normal Load Cell Shear Load Cell Vertical LPT

Test -1 Digishear-3 697437 410702 LP-985

Test -2 Digishear-2 221643 266562 LP-567

Test -3 Digishear-1 728499 717074 LP-567

™ May 11, 2018 MS May 16, 2018
TESTED BY DATE CHECKED BY DATE
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Direct Shear Testing of Soils Under Consolidated Drained Conditi Reterence
irec ear lesting of Solls Under Consolidate raine onditions ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-12S
Project: Telkwa Coal Limited Sample Number: SPT 7
Location: Prince Rupert, BC Depth (m): 18.00-18.45
Project No.: |1786980/2000 Lab ID No: 43
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Direct Shear Testing of Soils Under Consolidated Drained Conditi Reterence
irec ear lesting of Solls Under Consolidate raine onditions ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-12S
Project: Telkwa Coal Limited Sample Number: SPT 7
Location: Prince Rupert, BC Depth (m): 18.00-18.45
Project No.: |1786980/2000 Lab ID No: 43
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GOLDER Burnaby, B.C. Canada V5J 5J2
Direct Shear Testing of Soils Under Consolidated Drained Conditions Reference
ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-12S
Project: Telkwa Coal Limited Sample Number: SPT 7
Location: Prince Rupert, BC Depth (m): 18.00-18.45
Project No.: |1786980/2000 Lab ID No: 43
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Remarks:

Test 2 (After Shear)

Target density of 1937 kg/m? was not achieved. Compacted to maximum achievable density
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GOLDER Burnaby, B.C. Canada V5J 5J2
5 . 5 . . . Reference
Direct Shear Testing of Soils Under Consolidated Drained Conditions ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-12S
Project: Telkwa Coal Limited Sample Number: SPT7
Location: Prince Rupert, BC Depth (m): 18.00-18.45
Project No.: 1786980/2000 Lab ID No: 43
Peak 1 Peak 2 Peak 3
Normal Stress , kPa 500 Normal Stress , kPa 1000 Normal Stress , kPa 2000 Normal Stress , kPa
Disp Rate, mm/min 0.010 Disp Rate, mm/min 0.010 Disp Rate, mm/min 0.010 Disp Rate, mm/min
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm
0.00 2.7 0.000 0.00 2.4 0.022 0.00 0.5 0.000
0.04 2.9 0.000 0.01 3.5 0.022 0.01 1.0 -0.002
0.08 3.2 -0.002 0.03 3.5 0.022 0.03 0.7 -0.001
0.11 4.6 0.000 0.04 3.7 0.023 0.04 1.2 -0.002
0.15 8.6 0.001 0.05 4.2 0.024 0.05 0.6 0.000
0.19 10.8 0.004 0.06 4.7 0.026 0.06 1.8 -0.001
0.23 12.2 0.003 0.08 5.3 0.026 0.08 3.5 -0.001
0.27 10.7 0.005 0.09 9.0 0.026 0.09 3.6 0.001
0.30 13.3 0.004 0.10 11.1 0.026 0.10 4.0 0.000
0.34 23.8 0.004 0.11 13.1 0.026 0.11 5.1 0.001
0.38 29.3 0.006 0.13 14.5 0.028 0.13 7.3 0.000
0.42 46.7 0.007 0.14 15.1 0.028 0.14 10.3 -0.001
0.46 62.4 0.015 0.15 16.4 0.029 0.15 14.3 -0.001
0.50 76.9 0.021 0.17 17.3 0.030 0.17 19.8 -0.001
0.53 91.4 0.020 0.18 18.9 0.030 0.18 26.1 0.001
0.57 102.5 0.028 0.19 19.7 0.030 0.19 34.2 -0.001
0.61 113.4 0.032 0.20 21.6 0.033 0.20 39.8 0.003
0.65 124.6 0.035 0.22 24.4 0.033 0.22 44.3 0.001
0.69 132.5 0.040 0.23 26.4 0.035 0.23 49.3 0.001
0.72 142.4 0.044 0.24 28.7 0.036 0.24 54.2 0.001
0.76 151.0 0.049 0.25 30.6 0.037 0.25 59.6 0.003
0.80 159.4 0.050 0.27 32.0 0.038 0.27 64.3 0.002
0.84 167.8 0.051 0.28 32.4 0.039 0.28 69.3 0.001
0.88 174.5 0.052 0.29 33.0 0.040 0.29 74.1 0.005
0.91 180.9 0.055 0.30 34.3 0.040 0.30 79.2 0.004
0.95 186.9 0.059 0.32 35.4 0.042 0.32 84.5 0.004
0.99 192.6 0.064 0.33 36.9 0.043 0.33 90.5 0.006
1.03 197.7 0.068 0.34 39.6 0.043 0.34 96.6 0.006
1.07 202.0 0.070 0.36 43.3 0.045 0.36 103.0 0.005
1.10 206.1 0.072 0.37 47.9 0.046 0.37 109.6 0.004
1.14 209.5 0.073 0.38 53.0 0.045 0.38 115.4 0.006
1.18 212.6 0.076 0.39 58.1 0.046 0.39 122.6 0.005
1.22 215.2 0.081 0.41 63.8 0.044 0.41 130.0 0.005
1.26 217.4 0.082 0.42 68.8 0.046 0.42 137.5 0.006
1.30 219.3 0.084 0.43 74.3 0.046 0.43 143.8 0.007






1.33 221.4 0.086 0.44 79.2 0.048 0.44 151.5 0.008
1.37 223.1 0.088 0.46 84.0 0.050 0.46 158.3 0.009
1.41 224.9 0.089 0.47 88.8 0.047 0.47 164.6 0.010
1.45 226.2 0.092 0.48 93.6 0.049 0.48 171.7 0.012
1.49 227.2 0.094 0.50 98.3 0.049 0.50 178.8 0.014
1.52 227.9 0.095 0.51 102.9 0.052 0.51 185.3 0.013
1.56 228.0 0.097 0.52 107.1 0.050 0.52 192.5 0.014
1.60 228.7 0.098 0.56 120.3 0.051 0.53 198.7 0.016
1.64 228.4 0.099 0.60 133.3 0.053 0.55 206.0 0.015
1.68 228.1 0.101 0.64 145.1 0.054 0.56 211.8 0.015
1.71 228.0 0.102 0.67 156.1 0.058 0.57 218.7 0.015
1.75 228.3 0.102 0.71 166.4 0.063 0.58 225.0 0.015
1.79 227.6 0.104 0.75 176.8 0.065 0.60 231.4 0.016
1.83 227.1 0.105 0.79 186.3 0.069 0.61 237.2 0.017
1.87 226.6 0.103 0.83 196.5 0.076 0.62 244.1 0.018
1.94 2244 0.107 0.86 206.0 0.080 0.64 249.9 0.020
2.02 223.0 0.110 0.90 214.8 0.082 0.65 256.8 0.020
2.10 221.3 0.109 0.94 223.2 0.088 0.69 274.6 0.025
2.17 219.4 0.109 0.98 231.3 0.093 0.72 291.6 0.024
2.25 216.8 0.108 1.02 239.4 0.093 0.76 308.1 0.034
2.32 215.4 0.110 1.05 247.5 0.096 0.80 323.4 0.039
2.40 214.3 0.111 1.09 255.8 0.097 0.84 339.2 0.041
2.48 212.5 0.110 1.13 263.0 0.100 0.88 354.7 0.045
2.55 212.5 0.110 1.17 269.9 0.100 0.91 369.1 0.047
2.63 211.5 0.108 1.21 277.0 0.102 0.95 383.5 0.049
2.70 210.0 0.109 1.24 283.3 0.104 0.99 397.3 0.057
2.78 208.1 0.110 1.28 289.7 0.106 1.03 411.2 0.060
2.86 205.5 0.112 1.32 296.0 0.107 1.07 424.3 0.061
2.93 203.8 0.111 1.36 302.6 0.108 1.11 437.8 0.066
3.01 201.5 0.111 1.40 308.4 0.110 1.14 450.8 0.070
3.09 200.4 0.111 1.44 314.1 0.112 1.18 462.5 0.078
3.16 198.1 0.111 1.47 318.9 0.112 1.22 473.2 0.081
3.24 196.2 0.113 1.51 324.1 0.113 1.26 485.5 0.084
3.31 194.8 0.115 1.55 328.7 0.115 1.30 495.8 0.087
3.39 193.6 0.116 1.59 333.8 0.118 1.33 507.8 0.089
3.47 192.8 0.115 1.63 338.2 0.120 1.37 517.7 0.096
3.54 191.3 0.113 1.66 342.6 0.121 1.41 527.8 0.099
3.62 190.3 0.112 1.70 346.3 0.124 1.45 537.3 0.102
3.69 189.0 0.113 1.74 350.0 0.125 1.49 546.3 0.108
3.77 187.8 0.114 1.78 353.6 0.126 1.52 556.3 0.110
3.85 187.6 0.114 1.82 356.4 0.129 1.56 565.3 0.111
3.92 186.1 0.113 1.85 359.6 0.131 1.60 574.4 0.113
4.00 185.2 0.113 1.89 361.8 0.134 1.64 583.9 0.116
4.08 184.3 0.114 1.93 363.8 0.138 1.68 591.0 0.118
4.15 182.7 0.115 1.97 365.3 0.137 1.71 599.4 0.118
4.23 182.0 0.114 2.01 366.4 0.139 1.75 608.2 0.120
4.30 180.0 0.114 2.04 367.2 0.143 1.79 615.0 0.121
4.38 179.6 0.116 2.08 367.6 0.141 1.83 622.0 0.124
4.46 179.1 0.115 2.12 367.6 0.142 1.87 629.8 0.127
4.53 177.7 0.115 2.16 366.4 0.144 1.91 636.8 0.129
4.61 176.4 0.116 2.20 365.3 0.145 1.94 644.1 0.136
4.69 176.1 0.117 2.24 363.8 0.144 1.98 649.9 0.140
4.76 174.5 0.116 2.27 362.1 0.145 2.02 655.9 0.141






4.84 173.9 0.116 2.31 359.8 0.145 2.06 662.5 0.145
4.91 172.4 0.117 2.35 357.7 0.145 2.10 668.5 0.151
4.99 171.4 0.117 2.39 356.0 0.148 2.13 672.4 0.159
5.07 170.4 0.117 2.43 353.2 0.146 2.17 677.6 0.158
5.14 169.0 0.117 2.50 348.7 0.148 2.21 682.3 0.166
5.22 168.3 0.118 2.58 344.0 0.148 2.25 686.0 0.175
5.29 167.1 0.119 2.65 340.0 0.149 2.29 690.0 0.177
5.37 165.7 0.118 2.73 335.7 0.149 2.32 694.5 0.179
5.45 165.5 0.118 2.81 331.9 0.150 2.36 697.8 0.182
5.52 164.5 0.120 2.88 328.8 0.153 2.40 700.8 0.185
5.60 163.5 0.118 2.96 3254 0.152 2.44 705.0 0.186
5.68 162.2 0.118 3.04 322.2 0.153 2.48 707.1 0.189
5.75 161.6 0.120 3.11 319.9 0.154 2.51 710.8 0.191
5.83 161.0 0.119 3.19 316.8 0.155 2.55 713.1 0.192
5.90 160.7 0.119 3.26 314.4 0.154 2.63 719.6 0.199
5.98 159.2 0.120 3.34 311.8 0.155 2.70 724.3 0.213
6.06 157.9 0.122 3.42 309.6 0.155 2.78 728.7 0.218
6.13 156.5 0.122 3.49 307.3 0.156 2.86 733.2 0.221
6.21 156.0 0.121 3.57 305.4 0.156 2.93 738.1 0.223
6.29 155.0 0.122 3.64 303.4 0.156 3.01 741.6 0.226
6.36 154.8 0.124 3.72 301.1 0.156 3.09 745.6 0.229
6.44 154.0 0.122 3.80 299.4 0.157 3.16 748.5 0.236
6.51 153.3 0.123 3.87 297.8 0.157 3.24 751.6 0.239
6.59 152.6 0.124 3.95 296.2 0.157 3.31 754.1 0.237
6.67 151.8 0.123 4.03 294.3 0.159 3.39 757.2 0.241
6.74 150.9 0.125 4.10 292.3 0.158 3.47 757.8 0.246
6.82 150.1 0.124 4.18 290.8 0.158 3.54 759.9 0.246
6.89 149.2 0.126 4.25 289.2 0.159 3.62 761.5 0.250
6.94 148.9 0.126 4.33 287.7 0.158 3.70 761.2 0.252
4.41 286.8 0.160 3.77 762.2 0.255
4.48 284.8 0.160 3.85 762.8 0.253
4.56 283.5 0.159 3.92 761.3 0.256
4.63 282.8 0.160 4.00 761.3 0.259
4.71 281.2 0.161 4.08 759.2 0.264
4.79 280.2 0.160 4.15 757.8 0.267
4.86 278.9 0.161 4.23 755.8 0.266
4.94 278.3 0.160 4.30 753.1 0.265
5.02 276.6 0.161 4.38 751.7 0.264
5.09 275.4 0.160 4.46 747.4 0.266
5.17 2744 0.160 4.53 743.7 0.267
5.24 273.7 0.160 4.61 739.6 0.270
5.32 272.5 0.161 4.69 736.5 0.272
5.40 2719 0.160 4.76 732.1 0.271
5.47 270.6 0.161 4.84 727.0 0.274
5.55 269.6 0.161 4.91 722.1 0.276
5.63 268.4 0.161 4.99 718.6 0.275
5.70 267.6 0.162 5.07 714.3 0.278
5.78 266.5 0.162 5.14 709.9 0.277
5.85 265.6 0.163 5.22 703.7 0.273
5.93 265.0 0.165 5.29 698.7 0.278
6.01 264.1 0.165 5.37 693.3 0.282
6.08 263.5 0.165 5.45 689.2 0.281
6.16 262.5 0.164 5.52 686.1 0.282






623 | 2624 | 0165 560 | 6835 | 0.285
631 | 2616 | 0.166 568 | 6786 | 0286
639 | 2610 | 0.166 575 | 6753 | 0.288
646 | 2605 | 0.166 583 | 670.2 | 0.288
6.54 | 2599 | 0.165 590 | 667.4 | 0.291
662 | 259.4 | 0.165 598 | 662.0 | 0.290
669 | 2591 | 0.166 6.06 | 659.1 | 0.292
677 | 2591 | 0.166 613 | 657.0 | 0.290
684 | 2586 | 0.166 621 | 6514 | 0.293
692 | 2581 | 0.164 629 | 649.1 | 0291
700 | 257.1 | 0.165 636 | 6444 | 0291
707 | 2568 | 0.165 644 | 6429 | 0294
715 | 2561 | 0.165 651 | 6404 | 0297
723 | 2558 | 0.166 659 | 6360 | 0.296
730 | 2555 | 0.166 667 | 6334 | 0297
738 | 2545 | 0.165 674 | 6315 | 0.303
745 | 2545 | 0.166 682 | 6287 | 0301
750 | 2544 | 0.166 689 | 6251 | 0.301
697 | 622.0 | 0302
705 | 619.1 | 0302
712 | 6173 | 0.305
720 | 6141 | 0304
728 | 612.4 | 0.303
735 | 6111 | 0304
743 | 609.2 | 0.305
750 | 607.7 | 0.305
758 | 6062 | 0306
762 | 6055 | 0304
™ May 11, 2018 MS May 16, 2018

TESTED BY

DATE

CHECKED BY

DATE






Golder Associates Ltd. - Burnaby Laboratory

° #300-3811 North Fraser Way

GOLDER Burnaby, B.C. Canada V5J 5J2
. . . . . . Reference
Direct Shear Testing of Soils Under Consolidated Drained Conditions ASTM D3080
Client: SRK Consulting (Canada) Ltd. Borehole: T18-12S
Project: Telkwa Coal Limited Sample Number: SPT7
Location: Prince Rupert, BC Depth (m): 18.00-18.45
Project No.: 1786980/2000 Lab ID No: 43
Residual 1 Residual 2 Residual 3
Normal Stress , kPa 500 Normal Stress , kPa 1000 Normal Stress , kPa 2000 Normal Stress , kPa
Disp Rate, mm/min 0.010 Disp Rate, mm/min 0.010 Disp Rate, mm/min 0.010 Disp Rate, mm/min
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm
0.00 1.2 0.000 0.00 1.3 0.000 0.00 1.3 0.000
0.08 3.9 0.000 0.08 10.2 0.001 0.08 3.8 0.000
0.15 12.1 0.000 0.15 38.3 0.000 0.15 8.5 -0.001
0.23 23.3 0.002 0.23 63.7 -0.001 0.23 38.2 -0.005
0.30 43.4 0.003 0.30 87.2 0.002 0.30 66.8 -0.005
0.34 51.9 0.003 0.38 109.5 0.004 0.38 94.1 -0.002
0.34 51.9 0.003 0.46 130.9 0.007 0.46 126.1 0.001
0.42 68.4 0.006 0.53 147.6 0.007 0.53 159.3 0.005
0.49 82.4 0.006 0.61 162.0 0.009 0.61 193.2 0.008
0.57 92.6 0.008 0.69 164.1 0.010 0.69 231.5 0.008
0.65 89.5 0.009 0.73 149.0 0.015 0.76 268.0 0.008
0.72 81.3 0.011 0.73 149.0 0.016 0.84 303.6 0.010
0.80 80.5 0.012 0.81 147.1 0.017 0.91 338.3 0.012
0.87 80.7 0.011 0.88 147.6 0.019 0.99 371.9 0.012
0.95 80.9 0.011 0.96 147.6 0.022 1.07 402.3 0.014
1.03 81.2 0.013 1.04 148.7 0.022 1.12 423.5 0.014
1.10 81.6 0.013 1.11 150.2 0.026 1.12 423.2 0.015
1.18 82.0 0.014 1.19 151.2 0.028 1.20 447.4 0.019
1.25 82.6 0.014 1.26 152.1 0.028 1.27 464.8 0.019
1.33 82.9 0.014 1.34 153.3 0.030 1.35 465.9 0.020
1.41 83.2 0.014 1.42 154.4 0.030 1.43 428.5 0.023
1.48 83.6 0.014 1.49 155.6 0.031 1.50 427.4 0.024
1.56 84.1 0.014 1.57 156.6 0.029 1.58 428.5 0.026
1.64 84.6 0.015 1.65 157.7 0.028 1.66 429.9 0.027
1.71 85.2 0.015 1.72 158.9 0.031 1.73 431.3 0.030
1.79 86.0 0.015 1.80 159.8 0.030 1.81 433.5 0.030
1.86 86.7 0.016 1.87 160.9 0.030 1.88 436.0 0.030
1.94 87.6 0.015 1.95 162.0 0.030 1.96 437.4 0.029
2.02 88.7 0.015 2.03 162.7 0.030 2.04 440.7 0.029
2.09 89.8 0.016 2.10 163.7 0.030 2.11 443.2 0.028
2.17 90.7 0.015 2.18 164.7 0.030 2.19 446.5 0.028
2.25 91.8 0.016 2.25 165.5 0.030 2.27 448.3 0.030
2.32 92.7 0.016 2.33 166.1 0.030 2.34 448.7 0.031
2.40 93.3 0.016 2.41 167.0 0.029 2.42 450.7 0.029
2.47 94.0 0.017 2.48 167.8 0.031 2.49 452.2 0.029






2.55 94.9 0.017 2.56 168.5 0.030 2.57 453.4 0.030
2.63 95.6 0.017 2.64 169.3 0.029 2.65 455.4 0.030
2.70 96.0 0.017 2.71 169.9 0.030 2.72 457.2 0.028
2.78 96.6 0.017 2.79 170.6 0.029 2.80 458.5 0.029
2.85 96.7 0.016 2.86 171.2 0.030 2.87 459.8 0.029
2.93 96.9 0.017 2.94 172.1 0.030 2.95 461.7 0.028
3.01 97.0 0.016 3.02 172.7 0.031 3.03 462.8 0.026
3.08 97.1 0.016 3.09 173.5 0.029 3.10 463.3 0.025
3.16 97.4 0.017 3.17 174.1 0.029 3.18 465.6 0.028
3.24 97.6 0.016 3.25 174.3 0.030 3.26 467.2 0.024
3.31 97.7 0.016 3.32 175.1 0.030 3.33 468.5 0.022
3.39 97.9 0.019 3.40 175.6 0.029 3.41 470.0 0.024
3.46 98.1 0.018 3.47 176.4 0.030 3.48 471.0 0.023
3.54 98.3 0.018 3.55 176.6 0.029 3.56 471.9 0.022
3.62 98.6 0.018 3.63 177.0 0.028 3.64 472.8 0.022
3.69 98.7 0.018 3.70 177.8 0.029 3.71 474.2 0.021
3.77 99.1 0.017 3.78 178.3 0.030 3.79 474.7 0.021
3.84 99.4 0.018 3.85 178.9 0.029 3.86 474.9 0.019
3.92 99.6 0.016 3.93 179.7 0.028 3.94 476.0 0.019
4.00 99.7 0.017 4.01 180.6 0.030 4.02 476.2 0.020
4.07 100.1 0.016 4.08 180.9 0.029 4.09 477.7 0.020
4.15 100.5 0.016 4.16 181.5 0.029 4.17 478.4 0.019
4.23 100.7 0.017 4.24 182.1 0.030 4.25 479.6 0.021
4.30 101.0 0.017 4.31 182.6 0.026 4.32 480.0 0.020
4.38 101.5 0.015 4.39 183.1 0.027 4.40 481.7 0.020
4.45 101.7 0.016 4.46 184.1 0.025 4.47 482.1 0.018
4.53 101.9 0.015 4.54 185.1 0.025 4.55 483.2 0.020
4.61 102.2 0.015 4.62 185.8 0.026 4.63 483.8 0.018
4.68 102.4 0.014 4.69 186.6 0.024 4.70 484.6 0.015
4.76 102.6 0.015 4.77 187.1 0.023 4.78 485.1 0.015
4.84 102.9 0.016 4.85 187.7 0.022 4.86 486.0 0.014
4.91 103.1 0.016 4.92 188.5 0.023 4.93 487.8 0.017
4.99 103.5 0.016 5.00 189.5 0.019 5.01 490.1 0.016
5.06 103.8 0.016 5.07 190.3 0.019 5.08 491.3 0.017
5.14 104.2 0.015 5.15 191.2 0.020 5.16 492.4 0.013
5.22 104.5 0.014 5.23 192.2 0.021 5.24 494.3 0.013
5.29 105.0 0.014 5.30 193.1 0.020 5.31 493.9 0.013
5.37 105.5 0.014 5.38 194.3 0.019 5.39 494.7 0.012
5.44 106.0 0.013 5.45 195.2 0.018 5.46 496.5 0.011
5.52 106.5 0.013 5.53 196.2 0.018 5.54 497.5 0.013
5.60 107.0 0.012 5.61 197.2 0.017 5.62 498.2 0.011
5.67 107.6 0.011 5.68 198.4 0.013 5.69 499.2 0.012
5.75 108.1 0.010 5.76 199.8 0.011 5.77 499.9 0.012
5.83 108.7 0.010 5.84 201.0 0.012 5.85 502.8 0.007
5.90 109.4 0.010 5.91 201.9 0.011 5.92 503.0 0.010
5.98 109.8 0.008 5.99 203.5 0.008 6.00 504.1 0.007
6.05 110.2 0.009 6.06 205.1 0.008 6.07 505.6 0.009
6.13 110.6 0.009 6.14 206.8 0.008 6.15 506.1 0.009
6.21 110.8 0.009 6.22 208.4 0.006 6.23 507.1 0.005
6.28 111.1 0.007 6.29 210.6 0.003 6.30 508.2 0.006
6.36 111.2 0.005 6.37 212.3 0.000 6.38 509.9 0.003
6.43 111.2 0.005 6.44 213.8 | -0.001 6.45 511.0 0.000
6.51 111.9 0.005 6.52 214.4 [ -0.001 6.53 512.7 | -0.001






6.59 112.4 0.005 6.60 215.3 | -0.002 6.61 513.8 | -0.002
6.66 112.1 0.003 6.67 216.4 | -0.004 6.68 515.5 | -0.003
6.74 111.9 0.003 6.75 217.0 | -0.006 6.76 517.2 | -0.005
6.82 111.8 0.003 6.83 217.9 | -0.006 6.84 518.7 | -0.004
6.89 111.8 0.003 6.90 218.5 | -0.008 6.91 519.8 [ -0.005
6.97 111.6 0.003 6.98 219.1 | -0.009 6.99 519.6 | -0.002
7.04 111.4 0.001 7.05 219.7 | -0.014 7.06 520.0 | -0.005
7.12 111.4 0.002 7.13 220.0 | -0.013 7.14 521.0 | -0.007
7.20 111.5 0.002 7.21 220.7 | -0.015 7.22 521.6 | -0.006
7.27 111.6 0.002 7.28 221.2 | -0.016 7.29 522.7 | -0.007
7.35 111.8 0.001 7.36 2214 | -0.020 7.37 523.5 [ -0.006
7.43 111.7 | -0.001 7.44 2219 | -0.019 7.45 522.8 | -0.008
7.50 111.8 | -0.001 7.51 2224 | -0.020 7.52 522.8 | -0.008
7.58 111.7 0.000 7.59 222.8 | -0.019 7.60 523.4 | -0.007
7.65 111.6 0.000 7.66 222.7 | -0.022 7.67 523.5 [ -0.010
7.73 111.3 | -0.001 7.74 223.0 | -0.024 7.75 523.8 | -0.012
7.81 111.5 0.000 7.81 223.5 | -0.027

7.88 111.4 | -0.001

7.94 111.7 | -0.002

™ May 11, 2018 MS May 16, 2018
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DATE

CHECKED BY

DATE
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Measurements of Hydraulic Conductivity
Using a Flexible Wall Permeameter

>

GOLDER ASTM D5084-10 Method C
Project No.: 1784620-2000 Borehole: T18-05S

Project: Telkwa Coal Limited Sample: BLK 01 + BLK 02

Location: Prince Rupert, BC Depth (m): 5.70-10.50

Client: SRK Consulting (Canada) Inc. Lab ID No: 43

Sample Geometry Test Parameters Phase Relationships

Initial Final Cell Pressure (kPa) 789.4 Initial Final
Diameter (cm) 7.28 6.97 Back Pressure (kPa) 689.5 Wet Weight (9)  1174.65 1226.27
Length (cm) 15.24 14.85 o'sc (kPa) 100.0 Dry Weight (g)  1047.83 1047.83
Area (cm?) 41.66 38.20  [8Vc(co) 54.47 w (%) 12.1 17.0
Volume (cm?) 634.93 567.07  |Buaie 0.98 Pary (kgim®) 1650 1848
Headwater/Tailwater Tubes S (%) 49.9 95.9
Sample Type Reconstituted aj,cm’ 1.00 € 0.67 0.49
Permeant Liquid Tap water gy cm’ 1.00 Gs (assumed) 2.75 2.75
Date Time El_l{fli?::d Head Loss Flow Volume Temp 'gg:;‘g::f c or|1_| dy: gﬁ\ljlltl)f Ko
mm/dd/yy hh:mm (min) h (cm) hy(€cm) | h,(cm) | Vi, (cc) |[Vou(cO)| (°C) (cm/s)
9/5/18 07:00 0 164.9 - - 0.0 0.0 22 - -
51 164.1 164.9 164.1 0.4 0.4 22 11.05 2.94E-07
134 163.0 164.9 163.0 0.9 1.0 22 10.98 2.67E-07
207 162.0 164.9 162.0 1.4 1.5 22 10.91 2.65E-07
427 159.3 164.9 159.3 2.8 2.8 22 10.73 2.50E-07
1456 148.0 164.9 148.0 8.6 8.3 22 9.97 2.29E-07
1863 144.0 164.9 144.0 10.6 10.3 22 9.70 2.25E-07
2880 134.5 164.9 134.5 155 14.9 22 9.06 2.18E-07
3301 130.7 164.9 130.7 17.4 16.8 22 8.81 2.17E-07
4730 118.5 164.9 118.5 23.6 22.8 23 7.98 2.11E-07
Trial 1 - Average ko (cm/s) 2.15E-07
Remarks
CLAYEY SILT, some sand, trace gravel, red
Compacted to 95% of Standard Proctor Density
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
™ May 11, 2018 DL May 17, 2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 532
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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Measurements of Hydraulic Conductivity
Using a Flexible Wall Permeameter

GOLDER ASTM D5084-10 Method C
Project No.: 1784620-2000 Borehole: T18-05S
Project: Telkwa Coal Limited Sample: BLK 01 + BLK 02
Location: Prince Rupert, BC Depth (m): 5.70-10.50
Client: SRK Consulting (Canada) Inc. Lab ID No: 43
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The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

™
TESTED BY

May 11, 2018

DATE
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May 17, 2018

CHECKED BY DATE

300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2

Golder Associates Ltd.

Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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Measurements of Hydraulic Conductivity
Using a Flexible Wall Permeameter

GOLDER ASTM D5084-10 Method C
Project No.: 1784620-2000 Borehole: T18-07P

Project: Telkwa Coal Limited Sample: BLK 01 + BLK 02

Location: Prince Rupert, BC Depth (m): 1.00 - 2.00

Client: SRK Consulting (Canada) Inc. Lab ID No: 43

Sample Geometry

Test Parameters

Phase Relationships

Initial Cell Pressure (kPa) 789.4 Initial Final
Diameter (cm) 7.28 Back Pressure (kPa) 689.5 Wet Weight (9)  1307.69  1353.40
Length (cm) 15.15 o'sc (kPa) 100.0 Dry Weight (g)  1164.34 1164.34
Area (cm?) 41.59 8V, (cc) 14.83 w (%) 12.3 16.2
Volume (cm?) 630.06 625.30  [Buaie 1.00 Pary (kgim®) 1848 1862
Headwater/Tailwater Tubes S (%) 73.9 99.9
Sample Type Reconstituted aj,cm’ 1.00 € 0.44 0.43
Permeant Liquid Tap water gy cm’ 1.00 Gs (assumed) 2.67 2.67
Date Time El_l{fli?::d Head Loss Flow Volume Temp 'gg:;‘g::f c or|1_| dy: gﬁ\ljlltl)f Ko
mm/dd/yy hh:mm (min) h (cm) hy(€cm) | h,(cm) | Vi, (cc) |[Vou(cO)| (°C) (cm/s)
05/15/2018 07:00 0 164.4 -- -- 0.0 0.0 22 - --
3 162.5 164.4 162.5 0.9 1.0 22 10.73 1.13E-05
5 161.3 164.4 161.3 15 1.6 22 10.65 1.11E-05
9 159.3 164.4 159.3 2.5 2.6 22 10.51 1.02E-05
25 151.5 164.4 151.5 6.4 6.5 22 10.00 9.53E-06
37 145.9 164.4 145.9 9.2 9.3 22 9.63 9.41E-06
85 122.1 164.4 122.1 211 21.2 22 8.06 1.02E-05
92 118.6 164.4 118.6 22.8 23.0 22 7.83 1.04E-05
98 115.0 164.4 115.0 24.6 24.8 22 7.59 1.06E-05
Trial 1 - Average ko (cm/s) 1.04E-05
Remarks
SANDY SILT, some clay, some gravel, red
Compacted to 95% of Standard Proctor Density
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
™ May 11, 2018 DL May 17, 2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.

300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 532

Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





o Measurements of Hydraulic Conductivity
Using a Flexible Wall Permeameter

GOLDER ASTM D5084-10 Method C
Project No.: 1784620-2000 Borehole: T18-07P
Project: Telkwa Coal Limited Sample: BLK 01 + BLK 02
Location: Prince Rupert, BC Depth (m): 1.00 - 2.00
Client: SRK Consulting (Canada) Inc. Lab ID No: 43
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The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

™ May 11, 2018 DL May 17, 2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





Measurements of Hydraulic Conductivity
Using a Flexible Wall Permeameter

R

GOLDER ASTM D5084-10 Method C
Project No.: 1784620-2000 Borehole: T18-07S

Project: Telkwa Coal Limited Sample: BLK 02 + BLK 03

Location: Prince Rupert, BC Depth (m): 14.70 - 21.70

Client: SRK Consulting (Canada) Inc. Lab ID No: 43

Sample Geometry

Test Parameters

Phase Relationships

Initial Final Cell Pressure (kPa) 9273 Initial Final
Diameter (cm) 7.28 7.26 Back Pressure (kPa) 827.4 Wet Weight (9)  1339.58  1369.92
Length (cm) 15.13 15.06 o'sc (kPa) 100.0 Dry Weight (g)  1187.26  1187.26
Area (cm?) 41.66 41.40 8V, (cc) 4.82 w (%) 12.8 15.4
Volume (cm?) 630.34 623.50  |Buaiue 0.96 Pary (kgim®) 1884 1904
Headwater/Tailwater Tubes S (%) 79.9 99.4
Sample Type Reconstituted aj,cm’ 1.00 € 0.43 0.42
Permeant Liquid Tap water gy cm’ 1.00 Gs (assumed) 2.70 2.70
Date Time El_l{fli?::d Head Loss Flow Volume Temp 'gg:;‘g::f c or|1_| dy: gﬁ\ljlltl)f Ko
mm/dd/yy hh:mm (min) h (cm) hy(€cm) | h,(cm) | Vi, (cc) |[Vou(cO)| (°C) (cm/s)
05/25/2018 07:00 0 305.0 -- -- 0.0 0.0 22 - --
10 304.2 305.0 304.2 0.4 0.4 22 20.20 7.59E-07
24 302.8 305.0 302.8 1.1 1.1 22 20.11 8.72E-07
38 301.6 305.0 301.6 1.7 17 22 20.03 8.53E-07
190 288.8 305.0 288.8 8.2 8.0 22 19.18 8.30E-07
260 283.5 305.0 2835 10.9 10.6 22 18.82 8.13E-07
328 278.3 305.0 278.3 13.8 12.9 22 18.48 8.07E-07
590 259.2 305.0 259.2 23.2 22.6 22 17.21 7.97E-07
Trial 1 - Average ko (cm/s) 8.06E-07
Remarks
CLAYEY SILT, some sand, red
Compacted to 95% of Standard Proctor Density
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
™ May 25, 2018 DL May 30, 2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 532
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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Measurements of Hydraulic Conductivity
Using a Flexible Wall Permeameter

GOLDER ASTM D5084-10 Method C
Project No.: 1784620-2000 Borehole: T18-07S
Project: Telkwa Coal Limited Sample: BLK 02 + BLK 03
Location: Prince Rupert, BC Depth (m): 14.70 - 21.70
Client: SRK Consulting (Canada) Inc. Lab ID No: 43
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The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

™ May 25, 2018 DL May 30, 2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





Measurements of Hydraulic Conductivity
Using a Flexible Wall Permeameter

R

GOLDER ASTM D5084-10 Method C
Project No.: 1784620-2000 Borehole: T18-13S

Project: Telkwa Coal Limited Sample: BLK 01 + BLK 02

Location: Prince Rupert, BC Depth (m): 12.40-14.66

Client: SRK Consulting (Canada) Inc. Lab ID No: 43

Sample Geometry Test Parameters Phase Relationships

Initial Final Cell Pressure (kPa) 789.4 Initial Final
Diameter (cm) 7.29 7.43 Back Pressure (kPa) 689.5 Wet Weight (9)  1266.23  1317.47
Length (cm) 14.91 14.96 o'sc (kPa) 100.0 Dry Weight ()  1066.88 1066.88
Area (cm?) 41.74 4332  |8Vc(co) 15.08 w (%) 18.7 23.5
Volume (cm?) 622.37 648.24  [Buaie 0.98 Pary (kgim®) 1714 1646
Headwater/Tailwater Tubes S (%) 87.7 99.0
Sample Type Reconstituted aj,cm’ 1.00 € 0.58 0.64
Permeant Liquid Tap water gy cm’ 1.00 Gs (assumed) 2.70 2.70
Date Time El_l{fli?::d Head Loss Flow Volume Temp 'gg:;‘g::f c or|1_| dy: gﬁ\ljlltl)f Ko
mm/dd/yy hh:mm (min) h (cm) hy(€cm) | h,(cm) | Vi, (cc) |[Vou(cO)| (°C) (cm/s)
05/18/2018 07:00 0 305.7 -- -- 0.0 0.0 22 - --
1319 302.8 305.7 302.8 0.9 2.0 22 20.24 1.98E-08
2568 300.9 305.7 300.9 1.8 3.0 22 20.11 1.69E-08
4290 298.4 305.7 298.4 3.0 4.3 22 19.94 1.55E-08
10389 291.5 305.7 291.5 6.4 7.8 22 19.48 1.26E-08
15073 286.1 305.7 286.1 9.3 10.3 22 19.12 1.21E-08
20637 279.9 305.7 279.9 12.4 13.4 22 18.71 1.17E-08
24784 275.4 305.7 275.4 14.7 15.6 22 18.41 1.16E-08
30750 269.3 305.7 269.3 17.8 18.6 22 18.00 1.13E-08
Trial 1 - Average ko (cm/s) 1.18E-08
Remarks
CLAY, some silt, some sand, some gravel, red
Compacted to 95% of Standard Proctor Density
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
™ May 25, 2018 DL June 6, 2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 532
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





o

Measurements of Hydraulic Conductivity
Using a Flexible Wall Permeameter

GOLDER ASTM D5084-10 Method C
Project No.: 1784620-2000 Borehole: T18-13S
Project: Telkwa Coal Limited Sample: BLK 01 + BLK 02
Location: Prince Rupert, BC Depth (m): 12.40-14.66
Client: SRK Consulting (Canada) Inc. Lab ID No: 43
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The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

™
TESTED BY

May 25, 2018
DATE

DL
CHECKED BY

June 6, 2018
DATE

Golder Associates Ltd.

300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2

Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





		1784620-2000 T18-05S Blk 01 + Blk 02 KtestFinal

		1784620-2000 T18-07P Blk 01 + Blk 02 Ktest report

		1784620-2000 T18-07S Blk 01 + Blk 02 Ktest report_final

		1784620-2000 T18-13S Blk 01 + Blk 02 Ktest report_final
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Compaction Characteristics of Soil Using

Standard Effort (12,000 ft-Ibf/ft3 (600 KN-m/m3))

GOLDER
ASTM D698
Project No.: 1784620-2000 Sample No.: BLK-01 & BLK-02
Project: Telkwa Coal Limited Sample Depth (m): 5.70 - 10.50
Location: Prince Rupert, BC Sample Source: T18-05S
Client: SRK Consulting Ltd. Sampled By: Client
Lab ID No: 43 Date sampled: Not Given
Effort Type: Standard Preparation Method:  Moist
Test Method: A As Received w (%): 16.4
Mold Volume (cm®): 942 Visual Description:
Type of Rammer: Manual Remarks:
ASTM D 4718 - Correction for Oversize Particles
Oversized Fraction Test Fraction
Oversized Fraction (%): 24.2 Max Nominal Size of Test Fraction (mm): 4.75
Gsc (assumed): 2.72 Gge (assumed): 2.72
Water Content, w (%): 15 Water Content, w (%): 13.4
Compaction Results
Trial No.: 1 2 3 4 5
Dry Density (kg/m3) 1883 1900 1966 1876 1940
Water Content (%): 8.9 10.8 131 154 145
2000 [N ¢ Uncorrected Optimum
N
) = = = = 100% Saturation Curve
1980 \\
\ Proctor Curve Trend
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I b \\
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Water Content (%)
Final Results
Uncorrected Optimum w (%): 134 Corrected Optimum w (%): 10.5
Uncorrected Max Dry Density (kg/m®) 1967 Corrected Max Dry Density (kg/m?) 2108
Uncorrected Max Unit Weight (kN/m?) 19.29 Corrected Max Unit Weight (kN/m?) 20.66
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
RG April 25, 2018 LH May 1, 2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 532
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com






° Compaction Characteristics of Soil Using
Standard Effort (12,000 ft-Ibf/ft3 (600 KN-m/m3))

GOLDER
ASTM D698
Project No.: 1786980/2000 Sample No.: Blk 02 & Blk 03
Project: Telkwa Coal Limited Sample Depth (m): 14.70 - 21.70
Location: Prince Rupert, BC Sample Source: T18-07S
Client: SRK Consulting (Canada) Inc. Sampled By: Client
Lab ID No: 43 Date sampled: Not provided
Effort Type: Standard Preparation Method:  Moist
Test Method: A As Received w (%): #DIV/0!
Mold Volume (cm®): 940 Visual Description:
Type of Rammer: Manual Remarks:
ASTM D 4718 - Correction for Oversize Particles
Oversized Fraction Test Fraction
Oversized Fraction (%): 26.6 Max Nominal Size of Test Fraction (mm): 4.75
Ggsc (calculated): 2.75 Gge (calculated): 2.75
Water Content, w (%): 15 Water Content, w (%): 12.9
Compaction Results
Trial No.: 1 2 3 4 5
Dry Density (kg/m®) 1903 1919 1966 1921 1825
Water Content (%): 8.6 10.3 125 14.7 15.9
2050 N _
~ ¢ Uncorrected Optimum
\‘~\ - = = « 100% Saturation Curve
A Y
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Water Content (%)
Final Results
Uncorrected Optimum w (%): 12.9 Corrected Optimum w (%): 9.9
Uncorrected Max Dry Density (kg/m®) 1967 Corrected Max Dry Density (kg/m?) 2128
Uncorrected Max Unit Weight (kN/m?) 19.29 Corrected Max Unit Weight (kN/m?) 20.86
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
RG April 27, 2018 LH May 3, 2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 532
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com






>

Compaction Characteristics of Soil Using

Standard Effort (12,000 ft-Ibf/ft3 (600 KN-m/m3))

cOLDER ASTM D698
Project No.: 1784620-2000 Sample No.: BLK-01 & BLK-02
Project: Telkwa Coal Limited Sample Depth (m): 1.0-20
Location: Prince Rupert, BC Sample Source: T18-07TP
Client: SRK Consulting (Canada) Inc. Sampled By: Client
Lab ID No: 43 Date sampled: Not Given
Effort Type: Standard Preparation Method: Dry
Test Method: A As Received w (%): 11.9
Mold Volume (cm®): 942 Visual Description:
Type of Rammer: Manual Remarks:
ASTM D 4718 - Correction for Oversize Particles
Oversized Fraction Test Fraction
Oversized Fraction (%): 21.9 Max Nominal Size of Test Fraction (mm): 4.75
Gsc (assumed): 2.65 Gge (assumed): 2.65
Water Content, w (%): 15 Water Content, w (%): 12.0

Compaction Results

Trial No.: 1 2 3 4
Dry Density (kg/m3) 1838 1928 1897 1820
Water Content (%): 9.3 11.4 13.9 15.7
1960 Ny -
N * Uncorrected Optimum
1940 \\\ o = == » 100% Saturation Curve
b N Proctor Curve Trend
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Water Content (%)
Final Results
Uncorrected Optimum w (%): 12.0 Corrected Optimum w (%): 9.7
Uncorrected Max Dry Density (kg/m®) 1932 Corrected Max Dry Density (kg/m?) 2054
Uncorrected Max Unit Weight (kN/m?) 18.95 Corrected Max Unit Weight (kN/m?) 20.13
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
KS April 30, 2018 LH May 1, 2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 532
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com






»

Compaction Characteristics of Soil Using

Standard Effort (12,000 ft-Ibf/ft3 (600 KN-m/m3))

SeLOER ASTM D698
Project No.: 1786980/2000 Sample No.: Blk 01 & Blk 02
Project: Telkwa Coal Limited Sample Depth (m): 12.40 - 14.60
Location: Prince Rupert, BC Sample Source: T18-13S
Client: SRK Consulting (Canada) Inc. Sampled By: Client
Lab ID No: 43 Date sampled: Not Given
Effort Type: Standard Preparation Method:  Moist
Test Method: A As Received w (%): #DIV/0!
Mold Volume (cm®): 940 Visual Description:
Type of Rammer: Manual Remarks:
ASTM D 4718 - Correction for Oversize Particles

Oversized Fraction Test Fraction
Oversized Fraction (%): 2.5 Max Nominal Size of Test Fraction (mm): 4.75
Ggsc (calculated): 2.60 Gge (calculated): 2.85
Water Content, w (%): 15 Water Content, w (%): 215

Compaction Results

Trial No.: 1 2 3 4
Dry Density (kg/m3) 1621 1692 1688 1592
Water Content (%): 17.8 19.8 23.0 24.3
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Final Results

Uncorrected Optimum w (%): 215 Corrected Optimum w (%): Not Required
Uncorrected Max Dry Density (kg/m®) 1723 Corrected Max Dry Density (kg/m?) Not Required
Uncorrected Max Unit Weight (kN/m?) 16.90 Corrected Max Unit Weight (kN/m?) Not Required

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

DT

TESTED BY

April 27, 2018

DATE

LH

CHECKED BY

May 3, 2018
DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 532
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com






		1784620-2000 Telkwa T18-05S BLK-01 and BLK-02 Std Proctor

		1784620-2000 Telkwa T18-07S BLK-02 and BLk-03 Std Proctor

		1784620-2000 Telkwa T18-07TP BLK-01 and BLK-02 Std Proctor

		1784620-2000 Telkwa T18-13S BLK-01 and BLK-02 Std Proctor




LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

<

N

o

GOLDER

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

" ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-01S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: SPT-02
Location: Prince Rupert, BC Depth Interval (m): 3.00 to 3.45
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Air Dried

PLASTICITY CHART

80

70

60
5 50
[}
o
£
2 40
Q
?
)
o 30

OR
CL o= QL
20
MH o= OH
10
CL-ML —>" ML or OL
0
10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth | Bottom | Passing | Liquid | Plastic | Plasticity Natural Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index Water(((;‘;)ntent Index
(%) o
o T18-01S SPT-02 3.00 3.45 ND 34 12 22.0 13.7 0.1

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

DT 3/28/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

> GOLDER
ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-01S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-02
Location: Prince Rupert, BC Depth Interval (m): 7.10 to 7.30
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Air Dried

PLASTICITY CHART
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CL or OL
20
. MH o= OH
10
CL-ML —>" ML or OL
0
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth| Bottom | Passing | Liquid | Plastic | Plasticity W tNat(;"alt ¢ Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index a er(o/;)n ent| Index
(%) o
o T18-01S BLK-02 7.10 7.30 ND 29 1" 18.0 12.0 0.1

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

DT 3/26/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com





LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

o

N

o

GOLDER

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

" ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-02S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: SPT-06
Location: Prince Rupert, BC Depth Interval (m): 9.00 to 9.45
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Air Dried

PLASTICITY CHART

80
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[}
o
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Q
?
)
o 30

CL or OL
20
° MH o= OH
10
CL-ML —>" ML or OL
0
10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth | Bottom | Passing | Liquid | Plastic | Plasticity Natural Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index Water(((;‘;)ntent Index
(%) o
o T18-02S SPT-06 9.00 9.45 ND 33 16 17.0 16.6 0.0

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

DT 3/28/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com





LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

o

N

o

GOLDER

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

" ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-02S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-05
Location: Prince Rupert, BC Depth Interval (m): 11.85 to 12.00
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Air Dried

PLASTICITY CHART

80

70

60
5 50
[}
o
£
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o 30

CL or OL
20
MH o= OH
10 a
CL-ML —>" ML or OL
0
10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth | Bottom | Passing | Liquid | Plastic | Plasticity Natural Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index Water(((;‘;)ntent Index
(%) o
o T18-02S BLK-05 11.85| 12.00 100 23 16 7.0 25.3 1.3

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

DT 3/26/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com





LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

o
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o

GOLDER

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

" ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-02S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-02
Location: Prince Rupert, BC Depth Interval (m): 12.50 to 13.00
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Air Dried

PLASTICITY CHART

80
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Q
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CL or OL
20
MH o= OH
10
CL-ML —>" ML or OL
08 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth | Bottom | Passing | Liquid | Plastic | Plasticity Natural Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index Water(((;‘;)ntent Index
(%) o
o T18-02S BLK-02 12.50| 13.00 98 NP NP NP 12.6 NP

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

DT 3/26/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com





LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

o
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o

GOLDER

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

" ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-04S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-02
Location: Prince Rupert, BC Depth Interval (m): 8.50 to 8.90
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Wet

PLASTICITY CHART

80
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o
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Q
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o 30

CL or OL
20
MH o= OH
10
CL-ML —>" ML or OL
08 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth | Bottom | Passing | Liquid | Plastic | Plasticity Natural Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index Water(((;‘;)ntent Index
(%) o
o T18-04S BLK-02 8.50 8.90 99 NP NP NP 22.7 NP

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

DT 3/23/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com





LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic
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o

GOLDER

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

" ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-04S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: SPT-05
Location: Prince Rupert, BC Depth Interval (m): 10.50 to 10.95
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Wet

PLASTICITY CHART
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20
OR
. MH o= OH
10
CL-ML —>" ML or OL
0
10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth | Bottom | Passing | Liquid | Plastic | Plasticity Natural Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index Water(((;‘;)ntent Index
(%) o
o T18-04S SPT-05 10.50| 10.95 ND 32 16 16.0 20.8 0.3

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

DT 3/27/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

> GOLDER
ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-05S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: SPT-01
Location: Prince Rupert, BC Depth Interval (m): 1.50 to 1.95
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Air Dried

PLASTICITY CHART
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o
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Q
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o 30

CL or OL
20
MH o= OH
10
CL-ML e —>" ML or OL
0
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth| Bottom | Passing | Liquid | Plastic | Plasticity W tNat(;"alt ¢ Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index a er(o/;)n ent| Index
(%) o
o T18-05S SPT-01 1.50 1.95 ND 19 13 6.0 12.6 -0.1

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

DT 3/28/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic
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GOLDER

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

" ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-05S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-02
Location: Prince Rupert, BC Depth Interval (m): 10.10 to 10.50
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Air Dried

PLASTICITY CHART

80

70
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o
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2 40
Q
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)
o 30

CL or OL
20 °
MH o= OH
10
CL-ML —>" ML or OL
0
10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth | Bottom | Passing | Liquid | Plastic | Plasticity Natural Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index Water(((;‘;)ntent Index
(%) o
o T18-05S BLK-02 10.10| 10.50 83 33 14 19.0 16.4 0.1

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

DT 4/25/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

> GOLDER
ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-07S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-02 & BLK-03
Location: Prince Rupert, BC Depth Interval (m): 14.70 to 21.70
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Air Dried

PLASTICITY CHART

80

70

60
5 50
[}
o
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2 40
Q
?
)
o 30

CL or OL
20
MH o= OH
[ J
10
CL-ML —>" ML or OL
0
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth | Bottom | Passing | Liquid | Plastic | Plasticity Natural Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index Water(((;‘;)ntent Index
(%) o
o T18-07S BLK-02 & BLK-03 14.70| 21.70 58 28 14 14.0 10.6 -0.2

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

Rz 5/2/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

> GOLDER
ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-07TP
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-02
Location: Prince Rupert, BC Depth (m): 2.00
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Air Dried

PLASTICITY CHART

80

70

60
5 50
[}
o
£
2 40
Q
?
)
o 30

CL or OL
20
MH o= OH
o
10
CL-ML —>" ML or OL
0
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth | Bottom | Passing | Liquid | Plastic | Plasticity Natural Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index Water(((;‘;)ntent Index
(%) o
o T18-07TP BLK-02 2.00 2.00 57 29 15 14.0 10.3 -0.3

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

Rz 5/2/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

¥ GOLDER

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

ASTM D 4318-10

Client: SRK Consulting (Canada) Inc. ID: T18-08S

Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: SPT-07

Location: Prince Rupert, BC Depth Interval (m): 15.00 to 15.45
Project No.: 1784620 Phase: 2000 Lab Schedule No.:

Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Air Dried

PLASTICITY CHART

80

70

60
5 50
[}
o
£
2 40
Q
?
)
o 30

CL or OL
20
MH o= OH
o
10
CL-ML —>" ML or OL
0
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth| Bottom | Passing | Liquid | Plastic | Plasticity W tNat(;"alt ¢ Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index a er(o/;)n ent| Index
(%) o
o T18-08S SPT-07 15.00| 1545 ND 29 16 13.0 13.4 -0.2

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

FF 3/28/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

> GOLDER
ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-08TP
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-01
Location: Prince Rupert, BC Depth (m): 2.00
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Air Dried

PLASTICITY CHART

80

70

60
5 50
[}
o
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Q
?
)
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CL or OL
20
° MH o= OH
10
CL-ML —>" ML or OL
0
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth | Bottom | Passing | Liquid | Plastic | Plasticity Natural Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index Water(((;‘;)ntent Index
(%) o
o T18-08TP BLK-01 2.00 2.00 67 29 13 16.0 13.9 0.1

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

DT 4/23/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

> GOLDER
ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-09S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-01
Location: Prince Rupert, BC Depth Interval (m): 7.10 to 7.50
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Air Dried

PLASTICITY CHART
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20
MH o= OH
o
10
CL-ML —>" ML or OL
0
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth| Bottom | Passing | Liquid | Plastic | Plasticity W tNat(;"alt ¢ Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index aer(o/;)n ent| Index
(%) o
o T18-09S BLK-01 7.10 7.50 ND 24 12 12.0 9.3 -0.2

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

DT 3/26/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com





LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

o

N

o

GOLDER

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

" ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-11S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-02
Location: Prince Rupert, BC Depth Interval (m): 6.40 to 6.90
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Wet

PLASTICITY CHART
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° MH o= OH
10
CL-ML —>" ML or OL
0
10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth | Bottom | Passing | Liquid | Plastic | Plasticity Natural Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index Water(((;‘;)ntent Index
(%) o
o T18-11S BLK-02 6.40 6.90 ND 32 16 16.0 19.4 0.2

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

DT 3/23/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com





LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

o

N

o

GOLDER

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

" ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-12S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-03
Location: Prince Rupert, BC Depth Interval (m): 17.50 to 18.00
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Wet

PLASTICITY CHART

80
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MH o= OH
10
CL-ML —>" ML or OL
0
10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth | Bottom | Passing | Liquid | Plastic | Plasticity Natural Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index Water(((;‘;)ntent Index
(%) o
o T18-12S BLK-03 17.50| 18.00 ND 61 21 40.0 25.2 0.1

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

DT 3/23/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

> GOLDER
ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-13S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: SHL-01
Location: Prince Rupert, BC Depth Interval (m): 6.00 to 6.60
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Air Dried

PLASTICITY CHART
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o 30

CL or OL
20
° MH o= OH
10
CL-ML —>" ML or OL
0
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth| Bottom | Passing | Liquid | Plastic | Plasticity W tNat(;"alt ¢ Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index a er(o/;)n ent| Index
(%) o
o T18-13S SHL-01 6.00 6.60 ND 28 12 16.0 13.9 0.1

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

DT 3/26/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com





LAB ATTERBERG CASAGRANDE (SINGLE) 2018 |hu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

o
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o

GOLDER

LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX OF SOILS

" ASTM D 4318-10
Client: SRK Consulting (Canada) Inc. ID: T18-13S
Project: Telkwa Coal Limited, Physical Properties Testing Sample No.: BLK-01
Location: Prince Rupert, BC Depth Interval (m): 12.40 to 13.00
Project No.: 1784620 Phase: 2000 Lab Schedule No.:
Other Remarks: N/A

Test Method: A-Multi Point

Preparation Method: Air Dried

PLASTICITY CHART
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MH o= OH
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CL-ML —>" ML or OL
0
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Liquid Limit
Percent
Sym. Sample Sample / Specimen | Depth | Bottom | Passing | Liquid | Plastic | Plasticity Natural Liquidity
Location Number (m) (m) |#40 Sieve| Limit | Limit | Index Water(((;‘;)ntent Index
(%) o
o T18-13S BLK-01 12.40| 13.00 97 67 26 41.0 29.2 0.1

NP - NON-PLASTIC RESULT ND - NOT DETERMINED

Note: The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

Rz 5/2/2018

LH 5/4/2018

Tech Date

Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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Laboratory Determination of Uniaxial Compressive Strength of Intact
Rock Core Specimens

GOLDER Summary of Test Results
ASTM D7012 Method C
Project No.: 1784620 Failure Modes (5) Single Shear
. . . . . Note: Alpha
Project: Rock Testing (1) Simple Extension (6) Spalling angle, a,
Lo . . . measured a
Location: Not Provided (2) Multiple Extension (7) Other relative to
Client: Telkwa Coal Ltd. (3) Multiple Fracturing the core axis
Lab ID No: 43 (4) Multiple Shear * Wet density based on as received moisture
* Wet Dry Maximum Stress
Borehole | Sample Depth Dia Ht Area Volume Mass Moisture Failure Mode
No. Density Density Load Oy Rock Type
# # (m) (mm) (mm) (cm2) (cm3) () (kg/m3) (%) (kg/m3) (kN) (MPa) Type | O (deg)
1 T18-02D UCS-066 | 66.00-66.36 82.48 174.93 53.43 934.66 2372.10 2538 1.41 2503 234.40 43.9 Not Provided 3 N/A
2 T18-02D UCS-117 |116.71-117.04|  83.07 176.59 54.20 957.07 2615.60 2733 0.81 2711 370.20 68.3 Not Provided 6/2 N/A
Note:

Test No.1, Sample does not conform to ASTM requirements and results may differ from those obtained from a test specimens that meet requirements.

-ASTM D4543; Section 7.3 The cylindrical surfaces of the specimen shall be generally smooth and free of abrupt irregularities, with all the elements straight to within 0.020 in. (0.50 mm) over the full length of the specimen.

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

G. Patton

TESTED BY

May 10, 2018
DATE

L.Perrey
CHECKED BY

May 11,2018

DATE

Golder Associates Ltd.

300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2

Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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Uniaxial Compressive Strength of Intact
Rock Core Specimens (Method C)

GOLDER ASTM D7012
Project No.: 1784620 Borehole: T18-02D
Project: Rock Testing Sample Number: UCS-066
Location: Not Provided Depth (m): 66.00-66.36
Client: Telkwa Coal Ltd. Lab ID No: 43

Testing Results

Sample Measurements

* Degrees measured with respect to core axis.

Max Load (kN) 234.40 Diameter (mm) 82.48
Height  (mm) 174.93
Stress 0 (MPa) 43.9 Area  (cm?) 53.43
Volume (cmd) 934.66
Pace Rate (kN/s) 1.25 Mass (9) 2372.10
Moisture Content (%) 141
Lithology Not Provided Wet Density  (kg/m?3) 2538
Dry Density  (kg/m?3) 2503
Failure Mode Notes
- Water content as received
- Wet density based on as received moisture
Type: 3 Mode:
(1) Simple Extension
a angle: N/A (2) Multiple Extension

(3) Multiple Fracturing
(4) Multiple Shear
(5) Single Shear

The impact of any pre-existing feature on the test (6) Spalling

results will be noted in the comments, if

applicable. (7) Other
Comments

specimens that meet requirements.

length of the specimen.

Sample does not conform to ASTM requirements and results may differ from those obtained from a test

ASTM D4543; Section 7.3 The cylindrical surfaces of the specimen shall be generally smooth and
free of abrupt irregularities, with all the elements straight to within 0.020 in. (0.50 mm) over the full

1784620 \ i
T18-020 Sa UCS-066 |
66.00636 |

[PROJECT #
| SAMPLE
| DEPTH (m)

BEFORE TEST

1784620

[PROJECT #
| SAMPLE
| [DEPTH (m)

T18-02D Sa UCS-066 |}

66.00-66.36

AFTER TEST

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

G. Patton
TESTED BY

May 10, 2018

L.Perrey
DATE

CHECKED BY

May 11,2018
DATE

Golder Associates Ltd.

300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2

Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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GOLDER

Uniaxial Compressive Strength of Intact
Rock Core Specimens (Method C)

ASTM D7012
Project No.: 1784620 Borehole: T18-02D
Project: Rock Testing Sample Number: UCs-117
Location: Not Provided Depth (m): 116.71-117.04
Client: Telkwa Coal Ltd. Lab ID No: 43

Testing Results

Sample Measurements

* Degrees measured with respect to core axis.

Max Load (kN) 370.20 Diameter (mm) 83.07
Height  (mm) 176.59
Stress 0 (MPa) 68.3 Area  (cm?) 54.20
Volume (cmd) 957.07
Pace Rate (kN/s) 1.25 Mass (9) 2615.60
Moisture Content (%) 0.81
Lithology Not Provided Wet Density  (kg/m?3) 2733
Dry Density  (kg/m?3) 2711
Failure Mode Notes
- Water content as received
- Wet density based on as received moisture
Type: 6/2 Mode:
(1) Simple Extension
a angle: N/A (2) Multiple Extension

(3) Multiple Fracturing
(4) Multiple Shear
(5) Single Shear

The impact of any pre-existing feature on the test (6) Spalling

results will be noted in the comments, if

applicable. (7) Other
Comments

..... L — vy
1784620 l
T18-02D Sa UCS-117 l
116.71-117.04 ‘

BEFORE TEST

1784620 Ns{L_

T18-02D Sa UCS—m

116.71-117.04

AFTER TEST

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

G. Patton
TESTED BY

May 10, 2018

L.Perrey
DATE

CHECKED BY

May 11,2018
DATE

Golder Associates Ltd.

300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2

Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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Laboratory Determination of Uniaxial Compressive Strength of Intact

Rock Core Specimens
Summary of Test Results

GOLDER
ASTM D7012 Method C
Project No.: 1784620 Failure Modes (5) Single Shear
. . . . . Note: Alpha
Project: Rock Testing (1) Simple Extension (6) Spalling angle, a,
Location: Not Provided (2) Multiple Extension (7) Other measured o
: p relative to
Client: Telkwa Coal Ltd. (3) Multiple Fracturing the core axis
Lab ID No: 43 (4) Multiple Shear * Wet density based on as received moisture
* Wet Dry Maximum Stress
Borehole | Sample Depth Dia Ht Area Volume Mass Moisture Failure Mode
No. Density Density Load Oy Rock Type
# # (m) (mm) (mm) (cm2) (cm3) () (kg/m3) (%) (kg/m3) (kN) (MPa) Type | O (deg)
1 T18-02D UCS-094 | 93.82-94.10 Sample broke during preparation Siltstone
2 T18-02D UCS-105 | 105.30-105.61 Sample broke during preparation Mudstone
3 T18-02D UCS-122 |122.06-122.42 83.11 166.65 54.25 904.07 2278.10 2520 1.37 2486 136.80 25.2 Sandstone 3/6 N/A
4 T18-05D UCS-128 |127.50-127.86 83.15 171.30 54.30 930.19 2387.60 2567 1.02 2541 140.35 25.8 Mudstone / Siltstone 5/1 26
5 T18-05D UCS-154 | 153.89-154.29 83.21 168.19 54.38 914.62 2409.50 2634 0.79 2614 230.10 42.3 Mudstone 6 N/A
6 T18-05D UCS-173 |172.50-172.95 83.55 178.68 54.83 979.62 2416.90 2467 4.32 2365 37.50 6.8 Mudstone 3 N/A
Note
Test No. 1, Sample broke along bedding plane prior to testing.
Test No. 2, Sample broke along bedding plane prior to testing.
Test No. 4, Sample failed partially through shear and extenstion.
Test No. 6, Desiccation crack visible prior to testing.
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
G. Patton April 19, 2018 L.Perrey April 25,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.

300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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Uniaxial Compressive Strength of Intact
Rock Core Specimens (Method C)

GOLDER ASTM D7012
Project No.: 1784620 Borehole: T18-02D

Project: Rock Testing Sample Number: UCS-122

Location: Not Provided Depth (m): 122.06-122.42

Client: Telkwa Coal Ltd. Lab ID No:

Testing Results

Sample Measurements

* Degrees measured with respect to core axis.

Max Load (kN) 136.80 Diameter (mm) 83.11
Height ~ (mm) 166.65
Stress 0 (MPa) 25.2 Area  (cm?) 54.25
Volume (cmd) 904.07
Pace Rate (kN/s) 0.00 Mass (9) 2278.10
Moisture Content (%) 1.37
Lithology Sandstone Wet Density  (kg/m?3) 2520
Dry Density  (kg/m?3) 2486
Failure Mode Notes
- Water content as received
- Wet density based on as received moisture
Type: 3/6 Mode:
(1) Simple Extension
a angle: N/A (2) Multiple Extension

(3) Multiple Fracturing
(4) Multiple Shear
(5) Single Shear

The impact of any pre-existing feature on the test (6) Spalling

results will be noted in the comments, if

applicable. (7) Other
Comments

PROJECT #

1784620 \

|
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BEFORE TEST

PROJECT # 1784620
SAMPLE T18-02D Sa UCS-122

DEPTH (m) 122.06-122.42

AFTER TEST

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

G. Patton
TESTED BY

April 19, 2018

L.Perrey
DATE

CHECKED BY

April 25,2018
DATE

Golder Associates Ltd.

300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2

Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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Uniaxial Compressive Strength of Intact
Rock Core Specimens (Method C)

GOLDER ASTM D7012
Project No.: 1784620 Borehole: T18-05D

Project: Rock Testing Sample Number: UCS-128

Location: Not Provided Depth (m): 127.50-127.86

Client: Telkwa Coal Ltd. Lab ID No: 43

Testing Results

Sample Measurements

* Degrees measured with respect to core axis.

Max Load (kN) 140.35 Diameter (mm) 83.15
Height  (mm) 171.30
Stress 0 (MPa) 25.8 Area  (cm?) 54.30
Volume (cm3) 930.19
Pace Rate (kN/s) 0.00 Mass (9) 2387.60
Moisture Content (%) 1.02
Lithology viudstone / Siltstont Wet Density  (kg/m?3) 2567
Dry Density  (kg/m?3) 2541
Failure Mode Notes
- Water content as received
- Wet density based on as received moisture
Type: 5/1 Mode:
(1) Simple Extension
a angle: 26 (2) Multiple Extension

(3) Multiple Fracturing
(4) Multiple Shear
(5) Single Shear

The impact of any pre-existing feature on the test (6) Spalling

results will be noted in the comments, if

applicable. (7) Other
Comments

Sample failed partially through shear and extenstion.

1784620

T18-05D Sa UCS-128

127.50-127.86

BEFORE TEST

OJECT #
SAMPLE
DEPTH (m)

1784620
T18-05D Sa UCS-128
127.50-127.86

AFTER TEST

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

G. Patton
TESTED BY

April 19, 2018

L.Perrey
DATE

CHECKED BY

April 25,2018
DATE

Golder Associates Ltd.

300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2

Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





o Uniaxial Compressive Strength of Intact
Rock Core Specimens (Method C)

GOLDER ASTM D7012
Project No.: 1784620 Borehole: T18-05D
Project: Rock Testing Sample Number: UCS-154
Location: Not Provided Depth (m): 153.89-154.29
Client: Telkwa Coal Ltd. Lab ID No: 43
Testing Results Sample Measurements
Max Load (kN) 230.10 Diameter (mm) 83.21
Height ~ (mm) 168.19
Stress 0, (MPa) 42.3 Area (cm2) 54.38
Volume (cmd) 914.62
Pace Rate (kN/s) 0.00 Mass (9) 2409.50
Moisture Content (%) 0.79
Lithology Mudstone Wet Density  (kg/m?3) 2634
Dry Density  (kg/m?3) 2614
[PROJE Fe !
Failure Mode Notes [SAMPLE | Ti8.05D sa Ucs-154 |
[DEPTH (m) | 1s3s0-15420 |

- Water content as received
- Wet density based on as received moisture BEFORE TEST
Type: 6 Mode:

(1) Simple Extension

a angle: N/A (2) Multiple Extension
(3) Multiple Fracturing
* Degrees measured with respect to core axis. (4) Multiple Shear

(5) Single Shear

The impact of any pre-existing feature on the test (6) Spalling
results will be noted in the comments, if
applicable. (7) Other

Comments

PROJECT#|  17sscz0 J
;gMPLE T18-05D Sa UCS-154 \

DEPTH (m) 153.89-154.20

AFTER TEST

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

G. Patton April 19, 2018 L.Perrey April 25,2018

TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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GOLDER

Uniaxial Compressive Strength of Intact
Rock Core Specimens (Method C)

ASTM D7012
Project No.: 1784620 Borehole: T18-05D
Project: Rock Testing Sample Number: UCS-173
Location: Not Provided Depth (m): 172.50-172.95
Client: Telkwa Coal Ltd. Lab ID No: 43

Testing Results

Sample Measurements

* Degrees measured with respect to core axis.

Max Load (kN) 37.50 Diameter (mm) 83.55
Height  (mm) 178.68
Stress 0, (MPa) 6.8 Area (cm2) 54.83
Volume (cmd) 979.62
Pace Rate (kN/s) 0.00 Mass (9) 2416.90
Moisture Content (%) 4.32
Lithology Mudstone Wet Density  (kg/m?3) 2467
Dry Density  (kg/m?3) 2365
Failure Mode Notes
- Water content as received
- Wet density based on as received moisture
Type: 3 Mode:
(1) Simple Extension
a angle: N/A (2) Multiple Extension

(3) Multiple Fracturing
(4) Multiple Shear
(5) Single Shear

The impact of any pre-existing feature on the test (6) Spalling

results will be noted in the comments, if

applicable. (7) Other
Comments

[ e |
T18-05D Sa UCS-173
172.50-172.95

BEFORE TEST

[PROJECT #]

1784620

{ SAMPLE T18-05D Sa UCS-173 \
.{DEPTH (m) 172.50-172.95 l-

AFTER TEST

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

G. Patton
TESTED BY

April 19, 2018

L.Perrey
DATE

CHECKED BY

April 25,2018
DATE

Golder Associates Ltd.

300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2

Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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Elastic Moduli of Intact Rock Core Specimens
in Uniaxial Compression (Method D)

GOLDER Summary of Test Results
ASTM D7012
Project No.: 1784620 Failure Modes (5) Single Shear
Project: Rock Testing (1) Simple Extension (6) Spalling
Location: Not Provided (2) Multiple Extension (7) Other
Client: Telkwa Coal Ltd. (3) Multiple Fracturing Note: (deg) measured from core axis
Lab ID No: 43 (4) Multiple Shear
Borehole Sample Depth Dia Ht Area Volume Mass wet Moisture ory Stress Young's Poisson’s Failure Mode
No. Density Density Oy Modulus , & Ratio, U
# # (m) (mm) (mm) (cm?) (cm3) () (kg/m?) (%) (kg/m?) (MPa) (GPa) Type | (deg)
1 T18-02D UCS-060 | 59.97-60.63 82.84 168.42 53.90 907.74 | 2299.30 2533 2.52 2471 311 3.2 0.06 3 N/A
2 T18-05D UCS-055 | 54.40-54.81 82.84 170.81 53.90 920.63 | 2347.40 2550 0.02 2549 525 4.9 0.08 3/6 N/A
3 T18-05D UCS-113 |112.50-112.80| 83.10 164.68 54.24 893.17 | 2201.50 2465 9.41 2253 235 2.3 0.21 5/3 24
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
G. Patton April 18, 2018 L.Perrey April 25,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.

300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2

Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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Elastic Moduli of Intact Rock Core Specimens

GOLDER in Uniaxial Compression (Method D)
ASTM D7012
Project No.: 1784620 Borehole: T18-02D
Project: Rock Testing Sample Number: UCS-060
Location: Not Provided Depth (m): 59.97-60.63
Client: Telkwa Coal Ltd. Lab ID No: 43
35.0 0.00E+00
30.0 A\ ) e e e e ~ 5.00E+02
\ pd &  100E+03 \\
<250 \ / S 1.50E+03 NC
B 20.0 (2] 2.00E+03
= 20 \ [ = N
< S 2.50E+03 \
2 15.0 \ ;8 3.00E+03
= 10.0 Axial — 3.50E+03 ~
? 50 N\ - 5 4.00E+03 \\
. ¥ Transverse 6 4.50E+03
0.0 | 5.00E+03
-1.00 -0.50 0.00 0.50 1.00 0.0 10.0 20.0 30.0 40.0
% Strain Stress (MPa) [PROJECTH] ||
SAMPLE 18020 Sa UCS.060 ||
DEPTH (m) 59.97-60.63
Test Summary Before
g'ig Peak Stress cpeax 31.1 (MPa)
0.40 Chord Modulus, €5 3.2 (GPa)
S 035 7 Poisson's Ratio, Vs, 0.06
T 0. .
04 822 4 Height: 168.42  (mm)
2 0.20 // Diameter: 82.84 (mm)
? 015
3 0.10
no. 0'05 Failure Mode: Multiple Fracturing
. /
0.00 e
0.0 10.0 20.0 30.0 40.0 Compressometer-Extensometer with a jig length of 10cm used.
Stress (MPa)
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
G. Patton April 18, 2018 L.Perrey April 25,2018
TESTED BY DATE TESTED CHECKED BY DATE CHECKED

Golder Associates Ltd.

300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 532
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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Elastic Moduli of Intact Rock Core Specimens

GOLDER in Uniaxial Compression (Method D)
ASTM D7012
Project No.: 1784620 Borehole: T18-05D
Project: Rock Testing Sample Number: UCS-055
Location: Not Provided Depth (m): 54.40-54.81
Client: Telkwa Coal Ltd. Lab ID No: 43
60.0 0.00E+00
50.0 =\ / ’6'_5‘ 1.00E+03
F 40.0 \ / = 2.00E+03
o 0
S 200 \ / E! 3.00E+03 \
a N / T 4.00E+03 ~
® 20.0 \ . TS
& \ Axial = 500E+03 TR
10.0 Transverse 2  6.00E+03 I
0.0 | O 7.00E+03
-1.00 -0.50 0.00 0.50 1.00 0.0 10.0 20.0 30.0 40.0 50.0 60.0
% Strain Stress (Mpa) 7 o .!!
DEPTH(m) | sessamr |
Test Summary Before
g'ig Peak Stress cpeax 52.5 (MPa)
0.40 Chord Modulus, €5 4.9 (GPa)
2 035 Poisson's Ratio, vs, 0.08
T 0. .
o 832 Height: 17081 (mm)
(2] ) .
K Diameter: 82.84 mm
S 020 e (mm)
A 0.15 /'
no. 8.32 ] Failure Mode: Multiple Fracturing / Spalling
0.00 T

0.0

10.0 20.0 30.0 40.0 50.0 60.0
Stress (MPa)

Compressometer-Extensometer with a jig length of 10cm used.

1784620 “
T18-05D Sa UCS-055
54.40-54.81

DEPTH (m) |
After
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
G. Patton April 18, 2018 L.Perrey April 25,2018
TESTED BY DATE TESTED CHECKED BY DATE CHECKED

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 532
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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Elastic Moduli of Intact Rock Core Specimens

GOLDER in Uniaxial Compression (Method D)
ASTM D7012
Project No.: 1784620 Borehole: T18-05D
Project: Rock Testing Sample Number: UCS-113
Location: Not Provided Depth (m): 113.50-112.80
Client: Telkwa Coal Ltd. Lab ID No: 43
25.0 0.00E+00
i s . —_
20.0 \ / ©  5.00E+02
= \ / = \
—  1.00E+03
< 150 0 \
= \ / S 1.50E+03 S
2 10.0 N\ 3 S~
@ \ / i S 2.00E+03 —
O 59 — ° \
Transverse S 2.50E+03
| (@) A
0.0 t 3.00E+03
-1.00 -0.50 0.00 0.50 1.00 0.0 5.0 10.0 15.0 20.0 25.0
% Strain Stress (MPa) [PROJECT#| iz |
[SAMPLE T18-05D Sa UCS-113
Test Summary Before
0.50
0.45 Peak Stress cpeax 23.5 (MPa)
0.40 Chord Modulus, €5 2.3 (GPa)
2 035 Poisson's Ratio, vs, 0.21
© 0.30 .
X o5 T Height: 164.68 (mm)
n /"' .
c 020 — Diameter: 83.10 (mm)
5 0.15 T
E g.ég Failure Mode: Shear 24° / Multiple Fracturing
0.00 /
0.0 5.0 10.0 15.0 20.0 25.0 Compressometer-Extensometer with a jig length of 10cm used.
Stress (MPa)
Sample does not meet ASTM length to diameter requirements
After
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
G. Patton April 18, 2018 L.Perrey April 25,2018
TESTED BY DATE TESTED CHECKED BY DATE CHECKED

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 532
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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i‘; GOLDER

Sheet 1 of 2

WATER CONTENT DETERMINATION

LAB_WATER CONTENT (REPORT) 2018 Ihu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

‘ ASTM D 2216

Client: SRK Consulting (Canada) Inc. Project No.: 1784620 Phase: 2000

Project: Telkwa Coal Limited, Physical Properties Testing Lab Schedule No.:

Location: Prince Rupert, BC

Project No.: 1784620 Phase: 2000
Sample Sample Specimen Depth Interval Cvgr?tt::nt
Location No. No. Depth Bottom (%)

(m) (m)
T18-01S SPT-02 3.00 3.45 13.7
T18-01S SPT-04 6.00 6.45 135
T18-01S BLK-02 7.10 7.30 12.0
T18-02S SPT-06 9.00 9.45 16.6
T18-02S BLK-05 11.85 12.00 25.3
T18-02S BLK-02 12.50 13.00 12.6
T18-02TP BLK-01 1.00 1.20 13.5
T18-03S BLK-02 9.00 9.30 8.0
T18-03TP BLK-02 2.80 2.80 13.6
T18-04S BLK-02 8.50 8.90 22.7
T18-04S SPT-05 10.50 10.95 20.8
T18-05S SPT-01 1.50 1.95 12.6
T18-05S BLK-02 10.10 10.50 16.4
T18-07S BLK-02 14.70 15.00 12.0
T18-07S BLK-02 & BLK-03 14.70 21.70 10.6
T18-07S BLK-03 21.10 21.70 9.2
T18-07TP BLK-01 1.00 1.00 11.9
T18-07TP BLK-02 2.00 2.00 10.3
T18-08S SPT-05 9.00 9.45 14.9
T18-08S SPT-07 15.00 15.45 134
T18-08TP BLK-01 2.00 2.00 13.9
T18-09S BLK-01 7.10 7.50 9.3
T18-09TP BLK-02 3.00 3.00 15.5
T18-10S BLK-01 3.60 410 14.8
T18-11S BLK-01 0.00 0.50 14.5
T18-11S BLK-02 6.40 6.90 19.4
T18-12S8 BLK-01 0.00 0.40 14.1
T18-12S BLK-02 9.10 9.60 22.3
T18-12S8 BLK-03 17.50 18.00 25.2
T18-12S SPT-07 18.00 18.45 21.8
T18-12S BLK-04 24.00 24.50 1.1
T18-13S SPT-01 1.50 1.95 16.6
T18-13S SHL-01 6.00 6.60 13.9
T18-13S BLK-01 12.40 13.00 29.2
LH 5/4/2018
Checked Date

Golder Associates Ltd.
#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com
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i‘; GOLDER

Sheet 2 of 2

WATER CONTENT DETERMINATION

LAB_WATER CONTENT (REPORT) 2018 Ihu 8/5/18

ique Project ID: Output Form:

National IM Server:GINT_GAL_NATIONALIM Unic

ASTM D 2216
Client: SRK Consulting (Canada) Inc. Project No.: 1784620 Phase: 2000
Project: Telkwa Coal Limited, Physical Properties Testing Lab Schedule No.:
Location: Prince Rupert, BC
Project No.: 1784620 Phase: 2000
Sample Sample Specimen Depth Interval Cvgs:::\t
Location No. No. Depth Bottom (%)
(m) (m)
w3 12.70 12.90 255
LH 5/4/2018
Checked Date
Golder Associates Ltd.

#300 - 3811 North Fraser Way Burnaby, British Columbia, Canada V5J 5J2
Tel: +1 (604) 412 6899 Fax: +1 (604) 412 6816 www.golder.com






’ STANDARD TEST METHOD

FOR pH OF SOILS
GOLDER ASTM D4972

May 8, 2018
Project Number: 1784620-2000

SRK CONSULTING (CANADA) INC.
22" Floor, 1066 West Hastings Street
Vancouver, BC V6E 3X2

ATTENTION: Mr. Ed Saunders, MEngSci, P.Eng.

PROJECT: Telkwa Coal Limited, Physical Properties Testing, Prince Rupert, BC

Date received: March 13, 2018 Sampled by: Client
Date tested:  May 7, 2018 Tested by: SJ
Sample Location Sample Number Depth Interval (m) pH (Units)
T18-02TP BLK-01 1.00 6.4
T18-03S BLK-02 9.00-9.30 8.4
T18-03TP BLK-02 2.80 8.0
T18-04S BLK-02 8.50 - 8.90 8.3
T18-05S BLK-02 10.10 - 10.50 8.3
T18-07S BLK-02 & BLK-03 14.70 - 21.70 8.5
T18-11S BLK-01 0.00 - 0.50 6.0
T18-12S BLK-04 24.00 - 24.50 8.3
T18-13S SPT-01 1.50 - 1.95 8.1
W3 26.20 - 26.30 8.1

Reported by: S. John, AScT

A
Reviewed by: %ﬁﬂ_—

L. Hu, MScE., PEng.

Notice: The test data given herein pertain to the sample provided, and may not be applicable to material from other production
zones/periods. This report constitutes a testing service only. Interpretation of the data given here may be provided upon request.
GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Burnaby, BC Canada V5J 5J2 Tel: 604-412-6899 Fax: 604-412-6816
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MEASUREMENT OF SOIL RESISTIVITY
USING TWO-ELECTRODE

SOIL BOX METHOD
ASTM G187

>

GOLDER

May 8, 2018
Project Number: 1784620-2000

SRK CONSULTING (CANADA) INC.
22" Floor, 1066 West Hastings Street
Vancouver, BC V6E 3X2

ATTENTION: Mr. Ed Saunders, MEngSci, P.Eng.

PROJECT: Telkwa Coal Limited, Physical Properties Testing, Prince Rupert, BC

Date received: March 13, 2018 Sampled by: Client

Date tested:  April 19, 2018 Tested by: JZ
Meter Used Miller 400D Soil Box Factor: 0.67
Sample Location Sample Number Depth Interval (m) Re'\s/lii?;:zd(ﬂ) Res?se:li\(i?tlyat(;d.cm)
T18-02TP BLK-01 1.00 7,290 4,884
T18-03S BLK-02 9.00 - 9.30 13,600 9,112
T18-03TP BLK-02 2.80 5,620 3,765
T18-04S BLK-02 8.50 - 8.90 8,050 5,394
T18-05S BLK-02 10.10 - 10.50 4,420 2,961
T18-07S BLK-02 & BLK-03 14.70 - 21.70 4,160 2,787
T18-11S BLK-01 0.00 - 0.50 25,500 17,085
T18-12S BLK-04 24.00 - 24.50 5,290 3,544
T18-13S SPT-01 1.50-1.95 6,440 4,315
W3 26.20 - 26.30 4,590 3,075

Note: Test temperature is 20° C

Reported by: J. Zhang

Reviewed by:

A

L. Hu, MScE., PEng.

Notice: The test data given herein pertain to the sample provided, and may not be applicable to material from other production
zones/periods. This report constitutes a testing service only. Interpretation of the data given here may be provided upon request.

GOLDER ASSOCIATES LTD., 300 - 3811 North Fraser Way, Burnaby, BC Canada V5J 5J2 Tel: 604-412-6899 Fax: 604-412-6816
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Golder

# Associates

Direct Shear Strength Testing Under

Constant Normal Force
ASTM D5607

Project No.: 1784620 Sample No.: T18-05D

Project: TELKWA COAL LTD. Test ID: DSS129

Location: TELKWA MINE Depth (m): 128.55-128.95

Client: TELKWA COAL LTD. Lab ID No: 43

Test Condition: Open Moisture Condition: As-received
Lithology: JOINT Sample Geometry Elliptical
Discontinuity Orientation Alpha Angle 55° to core axis. Joint Roughness Coefficient 6-8

Encapsulating Material

Capping Compound

600

500 N f— .

400 e

300

200 £

100 1 —-=T

Shear Stress (kPa)
\

- o
e T =" S ccaage="""~

L
= - - -

o -

- an a» =
-

0 2 4 6 8 10 12 14
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====200P 400R — - - 800R
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0 ey ey M)

-0.2 Sso e~

-0.4 Sac
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3
-
-
bl P

-0.8 ——
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Vertical Displacement (mm)

-1.4

-1.6

0 2 4 6 8 10 12 14
Shear Displacement (mm)

16 18 20

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

L.Perrey
TESTED BY

March 16,2018
DATE

D.Lim
CHECKED BY

April 9,2018
DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





Golder

# Associates

Direct Shear Strength Testing Under
Constant Normal Force

ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS129
Location: TELKWA MINE Depth (m): 128.55-128.95
Client: TELKWA COAL LTD. Lab ID No: 43
Test Condition: Open Moisture Condition: As-received
Lithology: JOINT Sample Geometry Elliptical
Discontinuity Orientation Alpha Angle 55° to core axis. Joint Roughness Coefficient 6-8
Encapsulating Material Capping Compound
600
500
400
©
o
x
a 300
(]
&
® 200
(]
<
wv
100
O |l
0 100 200 300 400 500 600 700 800 900
Normal Stress (kPa)
====200P 400R — - - 800R
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
L.Perrey March 16,2018 D.Lim April 9,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





é@ E Golder Direct Shear Strength Testing Under

7 Associates Constant Normal Force
ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS129
Location: TELKWA MINE Depth (m): 128.55-128.95
Client: TELKWA COAL LTD. Lab ID No: 43

‘ After Shear

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
L.Perrey March 16,2018 D.Lim April 9,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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7 Associates

Direct Shear Strength Testing Under

Constant Normal Force

ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS129
Location: TELKWA MINE Depth (m): 128.55-128.95
Client: TELKWA COAL LTD. Lab ID No: 43
PEAK + RESIDUAL RESIDUAL 1 RESIDUAL 2 RESIDUAL 3
On Stress,  kPa 200 On Stress,  kPa 400 On Stress,  kPa 800 On Stress,  kPa
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.85 0.00 0.00 0.08 0.00 0.00 1.25 0.00
0.01 7.19 0.00 0.00 5.76 0.01 0.00 6.43 0.00
0.02 14.93 0.00 0.00 12.86 0.00 0.00 12.71 0.00
0.03 23.98 0.00 0.01 21.83 0.00 0.00 18.73 0.00
0.05 32.49 0.01 0.01 30.23 0.00 0.00 26.78 0.00
0.24 40.21 0.00 0.01 39.60 0.00 0.00 35.09 0.01
0.56 46.82 0.01 0.01 49.38 0.01 0.00 43.31 0.00
0.98 50.43 0.01 0.01 59.45 0.00 0.00 52.21 0.00
1.41 52.67 0.02 0.03 68.85 0.01 0.00 61.71 0.01
1.80 54.67 0.02 0.09 79.15 0.02 0.00 72.25 0.00
211 59.52 0.03 0.20 88.60 0.02 0.00 81.86 0.01
2.21 67.07 0.03 0.38 96.12 0.02 0.01 93.57 0.00
2.34 74.39 0.03 0.61 102.36 0.04 0.01] 104.19 0.00
2.42 82.56 0.03 0.91 107.79 0.05 0.01| 115.63 0.00
2.50 90.65 0.03 1.33 109.94 0.07 0.02] 127.33 0.01
2.63 98.45 0.03 1.78 112.20 0.09 0.03| 139.46 0.01
2.77| 105.93 0.03 2.20 114.90 0.09 0.04] 151.43 0.01
3.05| 110.65 0.02 2.48 120.70 0.09 0.05| 164.33 0.01
3.24| 117.64 0.00 2.70 127.98 0.10 0.07] 175.66 0.01
3.51| 123.33 -0.03 2.94 135.04 0.09 0.09| 187.18 0.02
3.83] 126.51 -0.08 3.18 142.77 0.09 0.12] 198.36 0.02
4.14] 131.88 -0.11 3.37 150.03 0.10 0.22| 208.85 0.03
4.34] 139.27 -0.15 3.58 157.66 0.10 0.31] 219.15 0.03
4.78| 140.25 -0.19 3.81 164.90 0.10 0.45| 228.89 0.03
5.00f 147.13 -0.22 4.01 172.89 0.10 0.63| 236.66 0.03
5.29| 152.24 -0.25 4.24 180.09 0.09 0.83] 244.92 0.04
5.52| 158.94 -0.27 4.54 184.55 0.09 1.05| 251.73 0.05
5.75] 165.27 -0.30 4.82 190.02 0.08 1.26] 258.89 0.06
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
L.Perrey March 16,2018 D.Lim April 9,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com
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7 Associates

Direct Shear Strength Testing Under

Constant Normal Force

ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS129
Location: TELKWA MINE Depth (m): 128.55-128.95
Client: TELKWA COAL LTD. Lab ID No: 43
PEAK + RESIDUAL RESIDUAL 1 RESIDUAL 2 RESIDUAL 3
On Stress,  kPa 200 On Stress,  kPa 400 On Stress,  kPa 800 On Stress,  kPa
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm
6.83] 149.63 -0.44 5.07| 197.20 0.07 1.57| 263.45 0.06
7.17| 154.22 -0.47 5.29|] 205.16 0.06 1.88| 266.99 0.06
7.52| 158.80 -0.50 5.48| 213.64 0.04 2.14| 272.74 0.07
7.83] 164.37 -0.52 5.76] 218.52 0.02 2.37| 279.67 0.07
8.05| 171.66 -0.54 6.07| 222.85 -0.01 2.63| 284.92 0.07
8.38| 175.24 -0.56 6.36] 227.28 -0.04 2.86| 291.75 0.07
8.83| 176.79 -0.59 6.60| 234.64 -0.05 3.06| 299.58 0.07
9.48| 172.98 -0.64 6.83] 241.86 -0.07 3.25| 307.89 0.07
10.63| 154.88 -0.71 7.14| 245.38 -0.11 3.40| 317.14 0.07
11.43| 148.80 -0.74 7.49| 247.62 -0.14 3.52| 326.69 0.07
11.99| 147.81 -0.76 7.87| 249.21 -0.18 3.63| 335.85 0.07
12.32| 152.59 -0.78 8.15| 255.26 -0.20 3.77| 344.53 0.07
12.67| 157.98 -0.80 8.55| 257.24 -0.24 3.92| 353.56 0.08
13.00| 163.85 -0.83 8.79] 264.15 -0.25 412 361.66 0.07
13.67| 159.57 -0.87 9.75| 245.19 -0.31 4.31| 368.03 0.06
14.59| 148.87 -0.90 10.05| 250.27 -0.34 4.45] 376.15 0.06
15.09] 150.26 -0.95 10.31| 256.79 -0.34 4.58| 384.19 0.05
15.55| 152.67 -1.00 10.60| 263.01 -0.36 4.71] 392.49 0.06
15.83| 159.23 -1.04 10.88| 268.54 -0.39 4.83| 401.03 0.05
16.13| 166.09 -1.09 11.14| 273.93 -0.40 4.96| 410.29 0.04
16.53| 168.49 -1.14 11.42| 278.22 -0.42 5.10( 418.14 0.03
16.77| 170.77 -1.17 11.72| 282.17 -0.44 5.23| 426.06 0.03
17.07| 171.92 -1.22 12.01| 286.83 -0.46 5.35| 433.75 0.02
17.39| 172.22 -1.26 12.36] 289.90 -0.48 547 441.38 0.01
17.82| 168.38 -1.31 12.59| 295.80 -0.49 5.59| 449.13 0.00
18.25| 170.22 -1.37 13.31| 285.00 -0.54 5.74| 456.40 -0.01
18.69| 168.84 -1.44 13.66| 288.13 -0.55 5.94| 461.88 -0.01
13.90| 294.22 -0.57 6.20| 465.30 -0.03
14.18| 299.49 -0.59 6.59| 464.55 -0.05
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
L.Perrey March 16,2018 D.Lim April 9,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com






’ Golder Direct Shear Strength Testing Under

L7 Associates Constant Normal Force
ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS129
Location: TELKWA MINE Depth (m): 128.55-128.95
Client: TELKWA COAL LTD. Lab ID No: 43
PEAK + RESIDUAL RESIDUAL 1 RESIDUAL 2 RESIDUAL 3
On Stress, kPa 200 On Stress, kPa 400 On Stress,  kPa 800 On Stress, kPa
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm
14.48| 304.51 -0.61 6.84| 468.04 -0.07
14.82| 308.46 -0.65 7.12| 470.35 -0.09
15.12] 311.92 -0.67 7.39] 472.72 -0.11
15.46| 313.17 -0.69 7.71| 473.31 -0.13
15.72] 317.14 -0.73 7.99] 476.32 -0.16
15.95| 318.56 -0.76 8.25| 480.13 -0.18
16.22| 323.11 -0.78 8.68| 477.04 -0.22
16.44| 324.03 -0.80 8.88| 482.00 -0.23
16.66| 324.94 -0.83 9.11| 484.70 -0.25
16.90| 323.77 -0.87 9.30| 489.64 -0.26
17.21| 326.70| -0.89 9.51| 494.23] -0.28
17.51| 324.94 -0.94 9.83| 494.13 -0.30

17.77] 325.26 -0.98 10.19| 494.89 -0.33

10.44| 499.21 -0.34

10.76] 500.09 -0.37

11.11| 498.22 -0.40

11.43| 498.39 -0.42

11.79] 497.01 -0.46

12.09] 498.36 -0.48

12.49| 497.02 -0.51

12.81| 499.10 -0.54

13.10| 502.43 -0.56

13.52| 499.01 -0.58

13.83| 499.57 -0.62

14.07| 502.65 -0.63

14.29| 506.30 -0.65

14.52| 511.15 -0.67

14.78| 514.38 -0.69

15.21] 510.08 -0.72

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

L.Perrey March 16,2018 D.Lim April 9,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com






=
’ Golder Direct Shear Strength Testing Under

Associates Constant Normal Force
ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS129
Location: TELKWA MINE Depth (m): 128.55-128.95
Client: TELKWA COAL LTD. Lab ID No: 43
PEAK + RESIDUAL RESIDUAL 1 RESIDUAL 2 RESIDUAL 3
On Stress, kPa 200 On Stress, kPa 400 On Stress,  kPa 800 On Stress, kPa -
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm

15.55| 510.18 -0.76

15.93| 507.89 -0.79

16.31| 505.75 -0.82

16.72| 502.52 -0.86

17.05| 502.87 -0.90

17.35| 503.22 -0.93

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

L.Perrey March 16,2018 D.Lim April 9,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





Golder

# Associates

Direct Shear Strength Testing Under
Constant Normal Force

ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS153
Location: TELKWA MINE Depth (m): 153.35-153.65
Client: TELKWA COAL LTD. Lab ID No: 43
Test Condition: Open Moisture Condition: As-received
Lithology: BEDDING Sample Geometry Elliptical

Discontinuity Orientation

Alpha Angle 12° to core axis.

Joint Roughness Coefficient
Encapsulating Material

6-8
Capping Compound
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The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

L.Perrey
TESTED BY

March 16,2018 L.HU April 11,2018
DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





Golder

# Associates

Direct Shear Strength Testing Under
Constant Normal Force

ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS153
Location: TELKWA MINE Depth (m): 153.35-153.65
Client: TELKWA COAL LTD. Lab ID No: 43
Test Condition: Open Moisture Condition: As-received
Lithology: BEDDING Sample Geometry Elliptical
Discontinuity Orientation Alpha Angle 12° to core axis. Joint Roughness Coefficient 6-8
Encapsulating Material Capping Compound
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The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
L.Perrey March 16,2018 L.HU April 11,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





é@ E Golder Direct Shear Strength Testing Under

? Associates Constant Normal Force
ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS153
Location: TELKWA MINE Depth (m): 153.35-153.65
Client: TELKWA COAL LTD. Lab ID No: 43

After Shear

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
L.Perrey March 16,2018 L.HU April 11,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





=
’ Golder
? Associates

Direct Shear Strength Testing Under

Constant Normal Force

ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS153
Location: TELKWA MINE Depth (m): 153.35-153.65
Client: TELKWA COAL LTD. Lab ID No: 43
PEAK + RESIDUAL RESIDUAL 1 RESIDUAL 2 RESIDUAL 3
On Stress,  kPa 200 On Stress,  kPa 400 On Stress,  kPa 800 On Stress,  kPa
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 1.97 0.00 0.00 1.61 0.01 0.00 0.95 -0.01
0.01 8.76 -0.01 0.00 8.63 0.00 0.00 6.31 0.00
0.01 31.29 0.01 0.01 17.47 0.00 0.00 12.52 -0.01
0.04 46.94 0.01 0.01 26.98 0.00 0.00 19.26 -0.01
0.04 70.01 -0.01 0.01 36.86 0.01 0.00 26.55 0.00
0.09 85.06 -0.01 0.02 47.20 0.01 0.00 34.69 0.00
0.21 93.88 -0.03 0.08 57.41 0.00 0.00 43.25 -0.01
0.69] 105.27 -0.04 0.14 67.04 0.02 0.01 52.31 0.00
0.96] 110.66 -0.05 0.28 76.50 0.02 0.01 61.77 0.01
1.47| 113.61 -0.05 0.41 87.03 0.03 0.01 71.80 0.00
2.17| 11851 -0.08 0.49 98.86 0.03 0.01 82.61 0.01
2.66| 113.60 -0.09 0.57 110.89 0.03 0.01 94.23 0.01
3.20] 116.08 -0.09 0.66 123.12 0.03 0.01] 106.46 0.01
3.83|] 111.17 -0.11 0.75 135.27 0.04 0.01] 119.59 0.02
452 112.74 -0.11 0.85 147.50 0.03 0.02] 133.22 0.01
5.24| 112.96 -0.13 0.99 159.19 0.03 0.02] 147.42 0.02
577 114.12 -0.13 1.17 169.70 0.04 0.03] 162.39 0.02
6.60| 108.16 -0.13 1.43 177.76 0.03 0.04] 177.57 0.02
7.43| 103.50 -0.13 1.75 183.33 0.01 0.04] 192.82 0.03
8.01| 103.75 -0.13 2.04 191.03 0.00 0.05| 208.41 0.03
8.65| 109.61 -0.12 2.44 194.32 | -0.01 0.06] 224.17 0.04
9.51| 104.35 -0.12 2.88 196.94 | -0.01 0.08] 240.11 0.05
10.17| 103.07 -0.11 3.43 194.77 | -0.02 0.13] 255.13 0.05
10.68| 104.41 -0.11 3.77 200.85 | -0.03 0.23| 268.77 0.06
11.81| 105.42 -0.11 4.06 209.17 | -0.03 0.41] 280.49 0.07
12.44| 104.30 -0.10 441 213.86 | -0.04 0.66| 288.81 0.08
13.61| 103.92 -0.09 4.79 218.65| -0.04 0.95] 296.05 0.10
14.14| 104.56 -0.09 5.21 220.98 | -0.05 1.17] 305.84 0.10
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
L.Perrey March 16,2018 L.HU April 11,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com






=
’ Golder Direct Shear Strength Testing Under

Associates Constant Normal Force
ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS153
Location: TELKWA MINE Depth (m): 153.35-153.65
Client: TELKWA COAL LTD. Lab ID No: 43
PEAK + RESIDUAL RESIDUAL 1 RESIDUAL 2 RESIDUAL 3
On Stress,  kPa 200 On Stress,  kPa 400 On Stress,  kPa 800 On Stress,  kPa
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm
14.66| 105.88 -0.08 5.72| 220.57 -0.06 1.33] 317.75 0.09
15.23| 106.28 -0.08 6.28| 218.46 -0.07 1.49| 329.54 0.10
15.89| 104.44 -0.08 6.81] 217.14 -0.08 1.65| 341.42 0.09
16.65| 100.27 -0.07 7.35] 215.10 -0.08 1.83| 353.34 0.10
17.27 99.99 -0.07 7.80] 216.81 -0.09 2.02| 364.21 0.10
17.74] 101.91 -0.06 8.25| 218.36 -0.08 2.25| 372.72 0.10
18.30| 102.03 -0.06 8.69| 221.57 -0.08 2.55 377.98 0.09
9.10| 225.57 -0.10 2.84| 384.60 0.09
9.69| 221.73 -0.11 3.20| 387.62 0.09
10.17| 222.65 -0.11 3.49| 394.26 0.11
10.63| 223.39 -0.12 3.79| 400.25 0.10
11.02| 228.07 -0.11 4.07| 406.84 0.09
11.43| 231.51 -0.12 4.32| 414.40 0.09
11.92| 232.40 -0.12 4.60| 421.10 0.09
12.50| 228.44 -0.11 4.87| 427.73 0.09
13.00| 228.65 -0.12 5.28| 426.82 0.09
13.39| 232.37 -0.11 5.60| 431.00 0.09
13.88| 233.00 -0.11 5.90f 435.53 0.10
14.37| 232.74 -0.12 6.26| 438.04 0.10
14.88| 231.70 -0.12 6.58| 443.70 0.10
15.34| 232.79 -0.13 6.88| 449.71 0.10
15.87| 230.68 -0.12 7.19| 455.41 0.11
16.56| 222.10 -0.13 7.48| 461.10 0.12
17.08| 221.37 -0.13 7.74| 467.21 0.12
17.55| 225.99 -0.13 8.00| 473.23 0.12
18.27| 222.01 -0.13 8.27| 480.19 0.12
8.56| 486.52 0.13
8.87| 491.15 0.13
9.27| 490.79 0.14

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

L.Perrey March 16,2018 L.HU April 11,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com






’ Golder Direct Shear Strength Testing Under

= Associates Constant Normal Force
ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS153
Location: TELKWA MINE Depth (m): 153.35-153.65
Client: TELKWA COAL LTD. Lab ID No: 43
PEAK + RESIDUAL RESIDUAL 1 RESIDUAL 2 RESIDUAL 3
On Stress, kPa 200 On Stress, kPa 400 On Stress,  kPa 800 On Stress, kPa
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm

9.61| 492.88 0.14

9.88| 497.93 0.15

10.16] 503.05 0.16

10.49| 506.60 0.16

10.94| 503.58 0.17

11.36] 502.72 0.18

11.67| 506.17 0.19

11.99| 509.30 0.19

12.28| 513.85 0.21

12.60| 517.33 0.22

13.13| 511.34 0.23

14.10| 482.25 0.26

14.50| 482.69 0.28

14.82| 486.53 0.29

15.14| 489.71 0.31

15.48| 492.77 0.32

15.82| 496.40 0.33

16.20| 497.64 0.35

16.52| 500.84 0.38

16.85| 503.35 0.39

17.22| 504.49 0.40

17.55| 507.62 0.42

17.92| 509.20 0.44

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

L.Perrey March 16,2018 L.HU April 11,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com






gé E_ Golder Direct Shear Strength Testing Under

= Associates Constant Normal Force
ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS156
Location: TELKWA MINE Depth (m): 155.45-155.65
Client: TELKWA COAL LTD. Lab ID No: 43
Test Condition: Open Moisture Condition: As-received
Lithology: BEDDING Sample Geometry Elliptical
Discontinuity Orientation Alpha Angle 17° to core axis. Joint Roughness Coefficient 6-8
Encapsulating Material Capping Compound
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The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
L.Perrey March 16,2018 D.Lim April 11,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





Golder

# Associates

Direct Shear Strength Testing Under
Constant Normal Force

ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS156
Location: TELKWA MINE Depth (m): 155.45-155.65
Client: TELKWA COAL LTD. Lab ID No: 43
Test Condition: Open Moisture Condition: As-received
Lithology: BEDDING Sample Geometry Elliptical
Discontinuity Orientation Alpha Angle 17° to core axis. Joint Roughness Coefficient 6-8
Encapsulating Material Capping Compound
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The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
L.Perrey March 16,2018 D.Lim April 11,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





é@ E Golder Direct Shear Strength Testing Under

7 Associates Constant Normal Force
ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS156
Location: TELKWA MINE Depth (m): 155.45-155.65
Client: TELKWA COAL LTD. Lab ID No: 43

- ", >

After Shear
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
L.Perrey March 16,2018 D.Lim April 11,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





=
’ Golder
? Associates

Direct Shear Strength Testing Under

Constant Normal Force

ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS156
Location: TELKWA MINE Depth (m): 155.45-155.65
Client: TELKWA COAL LTD. Lab ID No: 43
PEAK + RESIDUAL RESIDUAL 1 RESIDUAL 2 RESIDUAL 3
On Stress,  kPa 200 On Stress,  kPa 400 On Stress,  kPa 800 On Stress,  kPa
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 2.56 0.00 0.00 8.75 0.00 0.00 3.26 0.00
0.00 10.11 0.00 0.00 16.45 0.00 0.00 11.93 0.00
0.01 18.58 0.00 0.00 25.29 0.00 0.00 22.12 0.00
0.01 27.48 0.00 0.00 34.48 0.00 0.00 32.47 0.00
0.01 37.01 0.00 0.00 43.57 0.00 0.00 43.02 0.00
0.05 47.26 0.00 0.01 53.59 0.00 0.00 55.05 0.00
0.08 58.21 0.01 0.01 64.24 0.00 0.00 67.50 0.00
0.20 69.46 0.01 0.01 75.68 0.00 0.00 80.70 0.00
0.40 81.16 0.01 0.01 87.57 0.00 0.00 94.57 0.00
0.58 83.63 0.04 0.02 100.09 0.01 0.01| 109.53 0.01
0.78 87.45 0.04 0.02 113.18 0.01 0.01] 124.89 0.01
1.03 94.96 0.04 0.06 127.14 0.02 0.01] 140.62 0.01
1.27] 102.09 0.03 0.08 141.55 0.02 0.01] 156.89 0.01
1.57| 107.88 0.02 0.11 155.63 0.03 0.01| 173.79 0.01
1.99| 110.55 -0.01 0.14 169.14 0.04 0.01] 191.40 0.01
2.32| 115.45 -0.03 0.26 181.32 0.05 0.02] 209.17 0.02
2.67| 120.66 -0.04 0.45 190.83 0.07 0.04| 227.54 0.02
2.99| 126.09 -0.06 0.74 197.26 0.08 0.04| 245.93 0.02
3.37| 129.56 -0.08 1.13 200.29 0.10 0.06] 264.54 0.02
3.84| 130.22 -0.10 1.42 207.52 0.11 0.06] 283.19 0.02
4.28| 132.36 -0.12 1.63 217.46 0.12 0.07] 301.69 0.03
4.74] 133.52 -0.15 1.80 228.18 0.12 0.08| 320.28 0.03
5.29| 131.63 -0.18 2.00 238.63 0.12 0.09] 338.68 0.04
5.91| 127.73 -0.21 2.24 247.80 0.12 0.10] 356.78 0.04
6.44| 128.00 -0.24 2.46 257.08 0.12 0.11] 374.19 0.04
6.95| 127.71 -0.26 2.72 265.28 0.12 0.11| 389.68 0.05
7.48| 127.08 -0.29 3.03 271.10 0.11 0.14] 404.17 0.05
8.14| 122.26 -0.32 3.35 276.91 0.10 0.24| 418.00 0.06
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
L.Perrey March 16,2018 D.Lim April 11,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com






=
@
? Associates

Golder Direct Shear Strength Testing Under
Constant Normal Force
ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS156
Location: TELKWA MINE Depth (m): 155.45-155.65
Client: TELKWA COAL LTD. Lab ID No: 43
PEAK + RESIDUAL RESIDUAL 1 RESIDUAL 2 RESIDUAL 3
On Stress,  kPa 200 On Stress,  kPa 400 On Stress,  kPa 800 On Stress,  kPa
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm
8.69| 121.47 -0.33 3.61| 285.63 0.10 0.36| 431.42 0.06
9.24| 120.46 -0.34 3.97| 290.16 0.07 0.49]| 443.62 0.06
9.76] 119.96 -0.35 4.24] 296.95 0.06 0.67| 453.97 0.07
10.40| 115.31 -0.36 4.56| 302.72 0.04 0.84| 463.20 0.07
11.19] 106.57 -0.38 4.85| 309.07 0.03 1.03] 470.98 0.07
11.73| 106.74 -0.39 5.14|] 316.04 0.02 1.22| 479.98 0.08
12.42| 101.19 -0.39 5.57| 316.18 0.00 1.43] 488.02 0.08
13.03 98.68 -0.39 6.07| 313.48 -0.02 1.65| 496.39 0.08
13.83 90.16 -0.39 6.50| 313.66 -0.03 1.87] 504.54 0.08
14.31 92.22 -0.39 6.88] 315.87 -0.04 2.12| 510.61 0.08
14.82 92.76 -0.39 7.32| 316.39 -0.06 2.38| 514.67 0.08
15.25 95.96 -0.39 7.67| 321.55 -0.07 2.65| 519.12 0.08
15.63 96.76 -0.39 8.02| 325.39 -0.08 2.91| 523.91 0.07
16.07 96.13 -0.39 8.38] 329.05 -0.10 3.21| 527.56 0.07
16.56 98.24 -0.40 8.72] 332.63 -0.11 3.55| 529.06 0.06
17.01 97.52 -0.40 9.08| 335.67 -0.12 3.81| 534.35 0.06
17.40 98.15 -0.40 9.44| 339.13 -0.13 4.06| 539.73 0.05
18.03 97.53 -0.40 9.86] 340.33 -0.14 4.36| 541.34 0.05
10.28] 341.35 -0.15 4.66| 543.49 0.04
10.68| 341.26 -0.17 5.09 538.85 0.04
11.12| 339.70 -0.18 5.44| 540.00 0.03
11.49| 341.66 -0.19 5.78| 541.04 0.02
11.95| 340.60 -0.20 6.08| 543.50 0.02
12.33| 343.95 -0.21 6.46) 541.35 0.01
12.74| 346.04 -0.21 6.72| 545.04 0.01
13.13| 347.32 -0.22 7.12| 541.03 0.00
13.66| 342.55 -0.23 7.44| 541.85 0.00
14.13| 339.90 -0.24 7.76] 545.07 -0.01
14.57] 339.96 -0.25 8.09| 547.75 -0.01
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
L.Perrey March 16,2018 D.Lim April 11,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com






’ Golder Direct Shear Strength Testing Under

7 Associates Constant Normal Force
ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS156
Location: TELKWA MINE Depth (m): 155.45-155.65
Client: TELKWA COAL LTD. Lab ID No: 43
PEAK + RESIDUAL RESIDUAL 1 RESIDUAL 2 RESIDUAL 3
On Stress,  kPa 200 On Stress,  kPa 400 On Stress,  kPa 800 On Stress,  kPa
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm
15.00|] 340.65 -0.25 8.34| 553.48 -0.02
15.83| 321.66 -0.26 8.60| 558.95 -0.02
16.15| 320.71 -0.26 8.84| 563.45 -0.02
16.52| 324.08 -0.27 9.10] 566.59 -0.03
16.88| 326.72 -0.28 9.35| 570.81 -0.03
17.36| 325.57 -0.28 9.63| 573.57 -0.04
17.98| 323.98 -0.29 9.99| 573.61 -0.04

10.27| 577.84 -0.05

10.57| 582.27 -0.05

10.89| 582.72 -0.06

11.17| 584.75 -0.06

11.45| 587.69 -0.06

11.79| 586.78 -0.07

12.07| 591.49 -0.07

12.36] 594.23 -0.07

12.67| 596.86 -0.08

12.96| 598.87 -0.08

13.36] 593.47 -0.09

13.73| 590.88 -0.09

14.12| 587.56 -0.09

14.57| 582.08 -0.10

15.06| 574.52 -0.10

15.46| 572.71 -0.10

15.79| 574.66 -0.11

16.06| 578.28 -0.11

16.34| 581.03 -0.11

16.64| 584.31 -0.11

16.94| 587.19 -0.12

17.25] 590.95 -0.12

The test data given herein pertain to the sample provided only. This report constitutes a testing service only.

L.Perrey March 16,2018 D.Lim April 11,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com






’ Golder

Direct Shear Strength Testing Under

Associates Constant Normal Force
ASTM D5607
Project No.: 1784620 Sample No.: T18-05D
Project: TELKWA COAL LTD. Test ID: DSS156
Location: TELKWA MINE Depth (m): 155.45-155.65
Client: TELKWA COAL LTD. Lab ID No: 43
PEAK + RESIDUAL RESIDUAL 1 RESIDUAL 2 RESIDUAL 3
On Stress,  kPa 200 On Stress,  kPa 400 On Stress,  kPa 800 On Stress,  kPa -
Horz Shear Vert Horz Shear Vert Horz Shear Vert Horz Shear Vert
Disp Stress Disp Disp Stress Disp Disp Stress Disp Disp Stress Disp
mm kPa mm mm kPa mm mm kPa mm mm kPa mm
17.57| 593.75 -0.12
The test data given herein pertain to the sample provided only. This report constitutes a testing service only.
L.Perrey March 16,2018 D.Lim April 11,2018
TESTED BY DATE CHECKED BY DATE

Golder Associates Ltd.
300, 3811 North Fraser Way, Burnaby, British Columbia, Canada V5J 5J2
Tel: 604-412-6899 Fax: 604-412-6816 www.golder.com





		T18-05D DSS129 128.55-128.95

		T18-05D DSS153 153.35-153.65

		T18-05D DSS156 155.45-155.65





