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TECHNICAL MEMORANDUM

DATE  December 10, 2024 Reference No. CA0042749.7034-001-TM-Rev0
TO Keelin Scully, P.Eng., Contaminated Sites Engineer
British Columbia Ministry of Transportation and Infrastructure
CcC Julie Sandusky, P.Geo., Senior Geoscientist
FROM  Charlotte Longbone, Jeff Fillipone EMAIL charlotte.longbone@wsp.com,

jeff.fillipone@wsp.com

ASSESSMENT OF METAL LEACHING (ML) AND ACID ROCK DRAINAGE (ARD) POTENTIAL, NICOLUM
CREEK QUARRY, HOPE, BRITISH COLUMBIA

As requested by the British Columbia (BC) Ministry of Transportation and Infrastructure (MoTI), WSP Canada Inc.
(WSP) is pleased to provide the following report describing the results of a screening level assessment of metal
leaching and acid rock drainage (ML/ARD) potential of blast rock at Nicolum Creek Quarry (the Site), near Hope,
BC.

This report should be read in conjunction with the “Important Information and Limitations of This Report” included
at the end of this document. The reader’s attention is specifically drawn to this information for the proper use and
interpretation of this report.

1.0 PURPOSE

An assessment of the ML/ARD potential of rock samples from the Nicolum Creek Quarry was previously
completed in 2015. The MoTI retained WSP to conduct a geochemical assessment of rock samples from the Site
to assess the current ML/ARD potential of rock in the quarry, and as an update to information presented in the
2015 assessment.

2.0 SCOPE OF WORK

The scope of work for the current ML/ARD assessment at Nicolum Creek Quarry was provided in WSP’s proposal
dated September 23, 2024 (WSP file reference no. 2024CA317034-001-WP-Rev0), and comprises the following
tasks:

1) Task 1: Review of Background Information and Project Management.

2) Task 2: Field Work
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3) Task 3: Laboratory Geochemical Analysis

4) Task 4: Factual Letter Report

3.0 SITE DESCRIPTION

The Nicolum Creek Quarry is an operating quarry located immediately adjacent to Highway 3, near the Highway 3
and Highway 5 intersection, approximately 6.3 km east of Hope, BC. The Site is accessible from the Highway 3
westbound lane, northwest of Mt Hope Forest Service Road. The Site comprises an isolated hill of exposed
bedrock, which has been excavated in various stages creating benches across the quarry. At the time of WSP’s
site visit in October 2024, accessible areas of the Site included a rock ridge in the north, a quarry bench towards
the south and a main staging area where stockpiled material is being processed and stored. The main staging
area at the top of the hill was at an approximate elevation of 300 m at the time of WSP’s site visit.

40 METHODS
4.1 Review of Existing Information

The following existing information was reviewed in the initial stage of assessment of the ML/ARD potential of rock
at Nicolum Creek Quatrry:

m Bedrock lithology from published geological mapping.

m BC Geological Survey MINFILE records of mineral occurrences, Regional Geochemical Survey reports and
Assessment Report Indexing System database.

m  Golder Associates Ltd., 2015 ML/ARD Report?* for Nicolum Creek Quarry, provided to WSP by MoTI on
September 5, 2024.

4.2 Field Work

WSP conducted a site visit to the Nicolum Creek Quarry on October 9, 2024 to complete a general visual
assessment of bedrock lithology and collect representative samples from accessible blast rock material. Twelve
samples were collected from in-situ and stockpiled blast rock sourced from different areas of the quarry. In-situ
blast rock is defined as blast rock that has been sampled at the location where it originated, prior to transport and
stockpiling. Six representative rock samples were selected for geochemical analysis.

1 Golder Associates Ltd. 2015. Aggregate Assessment: Nicolum Creek Quarry. Report Number: 1414739-004-R-Rev0 dated April 27, 2015.
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4.3 Geochemical Analysis

The geochemical analyses carried out for characterizing the ML/ARD potential of the samples consisted of
conventional static testing according to the following test methods and parameters:

= Modified Acid Base Accounting (ABA) including sulphur speciation and total inorganic carbon.

m Total solid phase elemental analysis — aqua regia digestion with Inductively Coupled Plasma — Mass
Spectrometry (ICP-MS).

m Shake Flask Extraction (SFE) leachate test — analysis of leachate for pH, hardness, redox, conductivity,
dissolved metals, dissolved anions, dissolved organic carbon, alkalinity, acidity.

The oxidation of minerals containing sulphide sulphur, mainly iron sulphides such as pyrite that also contain trace
metals, is generally considered to be responsible for generation of ARD and a component of the metal leaching.
Accordingly, the sulphide sulphur content of rock samples submitted for geochemical testing is considered to be
of greatest importance with respect to assessing ARD potential. Sulphur speciation was used to assess ARD
potential; the results and interpretations of the testing are provided in the following sections.

SFE testing information provides quantitative information on dissolved metals and other soluble constituents in
leachate generated from contact between crushed rock material and de-ionized water.

Total metal analysis of the rock samples was carried out to measure the solid-phase concentrations of various
metals that could affect site drainage quality.

4.4  Data Interpretation

Laboratory data from the ABA testing was used to interpret ARD potential. Definitions of the ABA parameters
used to characterize and interpret the ARD potential of rock samples are described below in general accordance
with descriptions presented in MEND (2009)2:

m Acid generation potential (AP) is calculated from the sulphide sulphur concentration of a rock. The AP in
most rocks is attributed to the process of sulphide oxidation. Therefore, the sulphide sulphur component of
the total sulphur in a given rock determines the ARD potential of that material.

m Acid neutralization potential (modified NP or “bulk” NP) assumes that the minerals contributing the acid
neutralization potential consist of a combination of calcite and other less reactive non-carbonate minerals.
This parameter is sometimes referred to as the “bulk NP.”

m Carbonate acid neutralization potential (caNP) assumes that the NP is in the form of reactive carbonate
minerals, specifically calcite (CaCOs). This parameter is sometimes referred to as the “COz NP” or
abbreviated as caNP.

2 MEND. 2009. Prediction Manual for Drainage Chemistry from Sulphidic Geologic Materials: MEND Report 1.20., CANMET, Mining and
Mineral Sciences, Laboratories, Natural Resources Canada, dated December 2009.
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= Neutralization potential ratio (NPR) is defined as the ratio of the acid neutralization potential to the acid
generation potential (i.e., NPR = NP/AP). The NPR is used to classify sulphide-bearing rocks according to
their ARD potential (MEND, 2009). The use of caNP in this ratio in place of the bulk NP is generally
considered to be a more conservative approach to calculation of an NPR because the caNP is solely an
expression of reactive carbonate minerals (assumed calcite) and does not include non-carbonate minerals,
which may not react effectively in the presence of acidic drainage. Table 1 provides a summary of the MEND
(2009) screening criteria for classification of ARD potential. For the purposes of this screening level
assessment, a neutralization potential ratio (NPR) less than 1.0 is considered to indicate that a material is
potentially acidic drainage generating (PAG). A NPR between 1.0 and 2.0 is considered to indicate a material
is capable of generating ARD and a NPR greater than 2.0 is considered to indicate a material is not
potentially acidic drainage generating (non-PAG).

In interpreting the geochemical analysis results for the samples collected for this study, calculation of both the
bulk NPR and carbonate NPR values was carried out and the results compared to the MEND ARD screening
criteria.

Table 1: Screening Criteria for ARD Potential (MEND, 2009)

Screening Criteria ARD Potential Classification

NPR<1 Potentially Acidic Drainage Generating (PAG)

Capable of generating ARD if NP is insufficiently reactive or
1<NPR<2 is depleted at faster rate than acid generation by oxidation of
the sulphide minerals

NPR >2 Not-Potentially Acidic Drainage Generating (Non-PAG)

5.0 REGULATORY CONSIDERATIONS AND GUIDELINES

This work was completed in accordance with MoTI Technical Circular T-04/13 (MoTI, 2013)3, which was
developed to provide guidance for evaluating ML/ARD potential at quarries, rock cut sites and from stockpiled
rock or talus material used by the MoTI.

Guidelines have been developed by MEND (2009) for assessing the ML/ARD potential of sulphidic geological
materials at mine sites. These guidelines are adaptable as a screening tool in assessing ML/ARD potential for
non-mining projects, recognizing the specific technical and practical limitations in applying these guidelines to
non-mining projects such as civil infrastructure projects.

The ABA test results were compared with the ARD classification of MEND (2009) to identify rock having the
potential for acidic drainage generation. Note however, that the results of ABA testing do not indicate whether
acidic drainage will actually be generated, nor the rates at which acidic drainage generation might occur if the
materials were to produce ARD.

3 BC Ministry of Transportation and Infrastructure. 2013. Evaluating the Potential for Acid Rock Drainage and Metal Leaching at Quarries,
Rock Cut Sites and From Stockpiled Rock or Talus Materials Used by the MoTI: Technical Circular T-04/13 document dated
September 15, 2013.
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Total metal (and metalloid) concentrations from ICP-MS analyses were reviewed and a general comparison made
with the “normal trace element concentrations” of crustal rocks in Price (1997)%. The comparison provides a basis
to identify potentially elevated concentrations of various common elements that may be of potential environmental
concern.

Metal leaching potential of rock samples was assessed using SFE test methods and the results compared with
the British Columbia Water Quality Guidelines® (BC WQG) criteria for freshwater aquatic life where guidelines are
available. The SFE testing is not a simulation of actual drainage quality that may be generated from rock-water
contact at the site. Prediction of drainage quality generated from rock-water contact generally requires that time
dependent (kinetic) testing be carried out. Comparison of leachate quality to water quality guidelines is used
solely to identify metals of potential concern that may require further assessment or monitoring.

6.0 RESULTS

6.1 Review of Existing Information
6.1.1 Regional and Local Geology

Published bedrock geologic mapping indicates the Site is underlain by granodioritic intrusive rocks of the
Paleogene Hope Plutonic Complex (Massey et al., 2005)8. Richards and White (1970)7 describe the Hope
Plutonic Complex in the approximate area of the Nicolum Creek Quarry as leucocratic quartz monzonite, locally
porphyritic and variably sheared.

6.1.2 BC Geological Survey Database

A review of the MINFILE Inventory® within an approximate 5 km radius of the Site indicated granite as the main
commodity in the area, formerly extracted in a quarry located approximately 840 m north of the Site. The results of
the MINFILE data review are summarized in Table 2.

4 Price WA. 1997. Guidelines and Recommended Methods for the Prediction of Metal Leaching and Acid Rock Drainage at Minesites in British
Columbia. Reclamation Section, Energy and Minerals Division, Ministry of Employment and Investment.

5 British Columbia Ministry of Environment and Climate Change Strategy. 2024. British Columbia Approved Water Quality Guidelines: Aquatic
Life, Wildlife and Agriculture - Guideline Summary. Water Quality Guideline Series, WQG-20. Prov. B.C., Victoria B.C

6 Massey, N.W.D., Macintyre, D.G., Desjardins, P.J., and Cooney, P.T. 2005. Geology of British Columbia, Geological Survey of British
Columbia Geoscience Map 2005-3, south sheet.

7 Richards, T. and White, W.H. 1970. K-Ar ages of plutonic rocks between Hope British Columbia and the 49" parallel, Canadian Journal of
Earth Sciences, Volume 7, Number 5, 1970, pp. 1203 to 1207.

8 BC Geological Survey MINFILE Inventory (accessed October 23, 2024): https://minfile.gov.bc.ca/.
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Table 2: MINFILE Data within an approximate 5 km radius of the Site

Approximate Commodities
l\l\/ll:JNrr[:kleeE M,llli':lf pLpo.cation _ and/or Mineral Host Rock Status
Relative to Site Occurrences
HOPE, Sir;rg;es,ion Intrusions of granodioritic
092HSW160 | HOPE 840 m north Stone, Building and intermediate Past Producer
GRANITE ’ composition
Stone
Placer gold occurrence
located on a bar on the
Coquihalla River, nearly
BRADY, . opposite the mouth of
092HSW118 PEERS 1-4 3.1 km northeast | Gold, Platinum Peers (Pierre) Creek. Past Producer
Area is underlain by the
Permian-Jurassic
Hozameen Complex

BC MapPlace 2° was used to search the Regional Geochemical Survey (RGS) database® for geochemical data
collected during regional stream sediment surveys. An RGS sample location is situated approximately 430 m
southwest of the Site, however the catchment area of the associated watershed comprises several different
geological units, therefore, the results are not likely to be applicable to understanding the stream sediment
geochemical characteristics associated with the Hope Plutonic Complex specifically.

WSP conducted a search of the Assessment Report Indexing System (ARIS) database!! for technical assessment
reports and data from mineral exploration and development within an approximate 5 km radius of the Site. At the
time of writing, there were no publicly available ARIS reports describing geological and/or geochemical
characteristics of the Hope Plutonic Complex within a 5 km radius of the Site.

® BC MapPlace 2 (accessed October 23, 2024):
http://apps.empr.gov.bc.ca/pub/mapplace/mp2/fusion/templates/mapguide/slate/index.html?ApplicationDefinition=Library://mp2.Applic
ationDefinition&locale=en

10 BC Geological Survey Regional Geochemical Survey database (accessed October 23, 2024):
https://lwww2.gov.bc.ca/gov/content/industry/mineral-exploration-mining/british-columbia-geological-survey/geology/regional-
geochemical-survey.

11 BC Geological Survey ARIS database (accessed October 23, 2024): https://apps.nrs.gov.bc.ca/pub/aris.
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6.1.3 Key Findings from the 2015 ML/ARD Report for Nicolum Creek Quarry

The Golder Associates Ltd. 2015 assessment for the Nicolum Creek Quarry included a review of available
background information, a site visit to conduct a geological review of rock exposures and collect rock samples,
physical testing to determine suitability of the material for use as aggregate and an ML/ARD assessment of the
bedrock material. Key findings include:

m Rock observed at the Site comprised granitic rock composed of quartz, feldspar and biotite. The rock varied in
colour and grain size. No sulphide minerals were visually identified in the field review of the bedrock, but iron
oxidation was recorded on some rock surfaces.

m Petrographic analysis using optical mineralogy methods was completed on six samples collected at different
locations across the Site. Results indicated that the rock samples generally comprised granodiorite composed
of quartz, plagioclase, biotite and chlorite, with trace (<1%) ilmenite and pyrite recorded in all six samples.

m Physical aggregate testing indicated that the material could be considered suitable for use as road-base, rip
rap and asphalt aggregate and was compliant with the specifications recommended by MoTI.

m  Geochemical analysis was completed on five samples collected at different locations across the Site:
= ABA testing indicated all samples were classified as non-PAG.

= |n the total metal (and metalloid) concentrations from ICP-MS analyses, silver concentrations were
elevated in some samples with concentrations less than five times the “normal” concentrations in high
calcium granitic rocks (Price, 1997).

= Aluminum and copper concentrations in SFE leachate test results exceeded the BC WQGs for
freshwater aquatic life in some samples.

The results of WSP’s 2024 assessment were reviewed in relation to the Golder 2015 ML/ARD Report (see
Section 7.0).

6.2 Field Work

WSP conducted a site visit to the Nicolum Creek Quarry to complete a general visual assessment of bedrock
lithology and collect representative samples from accessible blast rock material. WSP’s Daily Field Report is
included in Attachment 1 and annotated photographs are included in Attachment 2. Key findings from the WSP
site visit on October 9, 2024 include:

s Observations were recorded and bedrock samples were collected from three general areas of the Site
accessible at the time of the site visit (see Figure 1):

1) Northern Ridge — Blasted in November 2023 and blasted material was still in place. Vegetation was
noted to be growing on the surface of the blast material (Photo 1).

2) Southern Bench — Rock cut facing Highway 3. A bench was blasted to remove some of the rock wedge
facing the highway (Photo 2).
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3) Stockpile Area — A main staging area where stockpiled material was processed and stored (Photo 3).
The stockpiled material was from various blast areas on the site and was not sorted.

m Bedrock in the areas reviewed generally comprised medium to coarse grained white-grey granitic rock with
quartz, feldspar, amphibole and biotite. Chlorite was observed locally and sulphide minerals comprising
chalcopyrite and pyrite were identified in one sample collected from the northern ridge.

s Twelve samples were collected from in-situ and stockpiled blast rock sourced from the northern ridge,
southern bench and stockpile area. Six representative samples were selected for geochemical analysis
(Photos 4 to 9); ABA and ICP-MS total metal analyses were completed for all six samples and SFE leachate
testing was completed on three samples. The samples were shipped to SGS Canada Inc. (SGS) in Burnaby,
BC for geochemical analysis. A rock sample summary is included in Attachment 3.

Stockpile

Southern Bench

- u!é

Northern Ridge
- .

Figure 1: Photo (View West) Showing Sample Locations at Nicolum Creek Quarry
Source: Drone photo of Nicolum Creek Quarry from July 2024 provided to WSP via email from MoT| titled “RE: Golder Associates 2015
Report” on September 25, 2024.

6.3 Laboratory Geochemical Analysis

The SGS Certificates of Analysis are included in Attachment 4 and WSP’s data interpretation results for ABA, total
metals by ICP-MS and SFE leachate are included in Attachments 5, 6 and 7, respectively.
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6.3.1 ARD Potential

Total sulphur concentrations ranged from <0.005% (detection limit) to 0.01%, with more than 90% of the total
sulphur reported as insoluble sulphur. The sulphate and sulphide sulphur concentrations for all samples were less
than the method detection limit of 0.01%.

Total carbon concentrations ranged from 0.011% to 0.035%; total inorganic carbon (TIC) concentrations for five of
the six samples were less than the method detection limit of 0.01%. One sample had a TIC concentration of
0.02%. This sample was collected from in-situ blast rock in the Northern Ridge area and was described as granitic
blast rock with some individual carbonate minerals (approximately 2 mm in diameter) in the matrix. The sample
had a strong reaction to hydrochloric acid in the field.

Carbonate neutralization potential ratios (caNPRs) could not be determined for the five samples that had TIC and
sulphide sulphur concentrations that were less than the method detection limit. A minimum carbonate
neutralization potential ratio of 5.6 was calculated for the sample with a TIC concentration of 0.02%.

Bulk neutralization potential ratios (NPRs) were calculated for the purpose of comparison with the bulk NPRs
reported in the previous ML/ARD assessment of the quarry by Golder (2015). Bulk neutralization potentials (NP)
ranged from 2.1 to 4.9 kg CaCOs equivalent per tonne. Bulk NPRs were calculated using an assumed maximum
acid potential of 0.3 kg CaCOs equivalent per tonne using the sulphide sulphur method detection limit of 0.01%.
The bulk NPRs calculated in this manner ranged from 7 to 16.4 and were similar to the bulk NPRs reported by
Golder 2015 ML/ARD Report which ranged from 12 to 17 for the five samples tested.

All six samples were classified as non-PAG based on interpretation of the ABA test results.

6.3.2 Metal Leaching Potential

The overall metal leaching potential of the samples was interpreted to be low.

SFE leachate testing was completed on three samples; one from each of the sample source locations (see Rock
Sample Summary in Attachment 3). The dissolved aluminum concentration in sample 6-NQ collected from in-situ
blast rock on the Southern Bench was 3x the respective total aluminum WQG for freshwater aquatic life.

Total metals analysis by ICP-MS was completed on all six samples. Metals and trace element concentrations
were compared with the “normal trace element concentrations” in typical high calcium granitic rock as presented
in Price (1997). This rock type was selected for comparison based on visual observations and the total metal
concentrations in the ICP-MS test results, which included elements present at concentrations reported at percent
levels (e.g. calcium, iron, potassium, sodium). Sample 3-NQ collected from in-situ blast rock in the Northern Ridge
area had a silver concentration greater than 10x the “normal” concentration in high calcium granitic rock (Price,
1997). In the SFE leachate test results for sample 3-NQ, the silver concentration was less than the method
detection limit.
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7.0 DISCUSSION

Bedrock in the Northern Ridge, Southern Bench and Stockpile Area generally comprised medium to coarse
grained white-grey granitic blast rock with quartz, feldspar, amphibole and biotite. Chlorite was observed locally
and sulphide minerals comprising chalcopyrite and pyrite were visually identified in one sample collected from the
northern ridge. This is consistent with observations and petrographic analysis results reported in the Golder 2015
ML/ARD Report which described the bedrock as granodiorite composed of quartz, plagioclase, biotite and chlorite
with trace ilmenite and pyrite.

Based on geochemical analytical results, samples of blast rock collected from accessible areas in the Northern
Ridge, Southern Bench and Stockpile Area of the Nicolum Creek Quarry were classified as non-PAG with low
metal leaching potential. Table 3 presents a summary of the analytical results related to the assessment of metal
leaching completed by WSP in 2024 and Golder in 2015.

Table 3: Comparison of Nicolum Creek Quarry Metal Leaching Analytical Results - WSP (2024) and Golder
(2015)

No. of Samples with Concentrations Exceeding Screening Criteria

Parameter WSP (2024) Golder (2015)

Total Metals by ICP-MS!  SFE Leachate?  Total Metals by ICP-MS!  SFE Leachate?

No. of Samples
6 3 5 5
Analyzed
Aluminum 0 1 0 3
Copper 0 0 0 3
Silver 1 0 3 0
Notes

1 — Concentration 5x greater than “normal” concentrations in high calcium granitic rocks (Price, 1997).
2 — Concentration greater than calculated BC WQG for freshwater aquatic life current at the time of the assessment.

Elevated aluminum concentrations in SFE leachates are common for the types of rocks being assessed and are
not considered to be indicative of contact water concentrations anticipated under actual site weathering
conditions.

The elevated copper concentrations identified in the SFE leachates in the Golder (2015) assessment were not
reflected in the ICP-MS total metals results for these samples. Similarly, the elevated silver concentrations
identified in the ICP-MS total metals results from the WSP (2024), and Golder (2015) were not reflected in the
SFE leachate test results for these samples.
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8.0 RECOMMENDATIONS

Based on geochemical analytical results, samples of blast rock collected from accessible areas in the Northern
Ridge, Southern Bench and Stockpile Area of the Nicolum Creek Quarry were classified as non-PAG with low
metal leaching potential.

Comparison of SFE leachate test results to BC WQGs identified aluminum, copper and silver as parameters of
potential environmental concern. It is important to note that SFE testing does not provide a simulation of actual
drainage quality that may be generated from rock-water contact at the Site. Actual site drainage quality will be
influenced by weathering rates and the effects of natural dilution, which will determine the concentrations of
various chemical parameters in site drainage.

MoTI may wish to consider monitoring site drainage to assess contact water quality in quarry runoff. This would
help establish the actual quality of site drainage and identify any chemical parameters of potential environmental
concern that may be present, including aluminum, copper and silver as identified in the SFE test results.

Based on the results of this ML/ARD assessment, a Material Management Plan Report (MoTl, 2013) is not
required for use of excavated blast rock from the Nicolum Creek Quarry.
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9.0 CLOSURE

We trust that the enclosed information meets your current requirements. Should you have any questions, or
require further engineering, environmental or geochemical assessment of materials, please do not hesitate to
contact the undersigned.

WSP Canada Inc.

Charlotte Longbone, P.Geo. Jeff Fillipone, PhD, P.Geo.
Geoscientist Senior Principal Engineering Geologist
CL/JFljts

Distribution: eCopy: BC MoTI
eCopy: WSP Canada Inc.

Attachments: Attachment 1 — WSP’s Daily Field Report
Attachment 2 — Annotated Photographs
Attachment 3 — Rock Sample Summary
Attachment 4 — SGS Certificate of Analysis
Attachment 5 — WSP Data Interpretation for ABA Test Results\
Attachment 6 — WSP Data Interpretation for ICP-MS Total Metals Test Results
Attachment 7 — WSP Data Interpretation for SFE Leachate Test Results

https://wsponlinecan.sharepoint.com/sites/ca-ca0042749.7034/shared documents/06. deliverables/3.0_issued/ca0042749.7034-001-tm-rev0/ca0042749.7034-001-tm-rev0-ml&ard nicolum hope 10dec_24.docx
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IMPORTANT INFORMATION AND LIMITATIONS OF THIS REPORT

Standard of Care: WSP Canada Inc. (WSP) has prepared this report in a manner consistent with that level of
care and skill ordinarily exercised by members of the engineering and science professions currently practising
under similar conditions in the jurisdiction in which the services are provided, subject to the time limits and
physical constraints applicable to this report. No other warranty, expressed or implied is made.

Basis and Use of the Report: This report has been prepared for the specific site, design objective, development
and purpose described to WSP by the Client. The factual data, interpretations and recommendations pertain to a
specific project as described in this report and are not applicable to any other project or site location. Any change
of site conditions, purpose, development plans or if the project is not initiated within eighteen months of the date
of the report may alter the validity of the report. WSP can not be responsible for use of this report, or portions
thereof, unless WSP is requested to review and, if necessary, revise the report.

The information, recommendations and opinions expressed in this report are for the sole benefit of the Client. No
other party may use or rely on this report or any portion thereof without WSP’s express written consent. If the
report was prepared to be included for a specific permit application process, then upon the reasonable request of
the client, WSP may authorize in writing the use of this report by the regulatory agency as an Approved User for
the specific and identified purpose of the applicable permit review process. Any other use of this report by others
is prohibited and is without responsibility to WSP. The report, all plans, data, drawings and other documents as
well as all electronic media prepared by WSP are considered its professional work product and shall remain the
copyright property of WSP, who authorizes only the Client and Approved Users to make copies of the report, but
only in such quantities as are reasonably necessary for the use of the report by those parties. The Client and
Approved Users may not give, lend, sell, or otherwise make available the report or any portion thereof to any
other party without the express written permission of WSP. The Client acknowledges that electronic media is
susceptible to unauthorized modification, deterioration and incompatibility and therefore the Client cannot rely
upon the electronic media versions of WSP’s report or other work products.

The report is of a summary nature and is not intended to stand alone without reference to the instructions given to
WSP by the Client, communications between WSP and the Client, and to any other reports prepared by WSP for
the Client relative to the specific site described in the report. In order to properly understand the suggestions,
recommendations and opinions expressed in this report, reference must be made to the whole of the report. WSP
can not be responsible for use of portions of the report without reference to the entire report.

Unless otherwise stated, the suggestions, recommendations and opinions given in this report are intended only
for the guidance of the Client in the design of the specific project. The extent and detail of investigations, including
the number of test holes, necessary to determine all of the relevant conditions which may affect construction costs
would normally be greater than has been carried out for design purposes. Contractors bidding on, or undertaking
the work, should rely on their own investigations, as well as their own interpretations of the factual data presented
in the report, as to how subsurface conditions may affect their work, including but not limited to proposed
construction techniques, schedule, safety and equipment capabilities.

Soil, Rock and Groundwater Conditions: Classification and identification of soils, rocks, and geologic units
have been based on commonly accepted methods employed in the practice of geotechnical engineering and
related disciplines. Classification and identification of the type and condition of these materials or units involves
judgment, and boundaries between different soil, rock or geologic types or units may be transitional rather than
abrupt. Accordingly, WSP does not warrant or guarantee the exactness of the descriptions.

Special risks occur whenever engineering or related disciplines are applied to identify subsurface conditions
and even a comprehensive investigation, sampling and testing program may fail to detect all or certain
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subsurface conditions. The environmental, geologic, geotechnical, geochemical and hydrogeologic conditions
that WSP interprets to exist between and beyond sampling points may differ from those that actually exist.

In addition to soil variability, fill of variable physical and chemical composition can be present over portions of the
site or on adjacent properties. The professional services retained for this project include only the
geotechnical aspects of the subsurface conditions at the site, unless otherwise specifically stated and
identified in the report. The presence or implication(s) of possible surface and/or subsurface contamination
resulting from previous activities or uses of the site and/or resulting from the introduction onto the site of materials
from off-site sources are outside the terms of reference for this project and have not been investigated or
addressed.

Soil and groundwater conditions shown in the factual data and described in the report are the observed conditions
at the time of their determination or measurement. Unless otherwise noted, those conditions form the basis of the
recommendations in the report. Groundwater conditions may vary between and beyond reported locations and
can be affected by annual, seasonal and meteorological conditions. The condition of the soil, rock and
groundwater may be significantly altered by construction activities (traffic, excavation, groundwater level lowering,
pile driving, blasting, etc.) on the site or on adjacent sites. Excavation may expose the soils to changes due to
wetting, drying or frost. Unless otherwise indicated the soil must be protected from these changes during
construction.

Sample Disposal: WSP will dispose of all uncontaminated soil and/or rock samples 90 days following issue of
this report or, upon written request of the Client, will store uncontaminated samples and materials at the Client’s
expense. In the event that actual contaminated soils, fills or groundwater are encountered or are inferred to be
present, all contaminated samples shall remain the property and responsibility of the Client for proper disposal.

Follow-Up and Construction Services: All details of the design were not known at the time of submission of
WSP’s report. WSP should be retained to review the final design, project plans and documents prior to
construction, to confirm that they are consistent with the intent of WSP’s report.

During construction, WSP should be retained to perform sufficient and timely observations of encountered
conditions to confirm and document that the subsurface conditions do not materially differ from those interpreted
conditions considered in the preparation of WSP’s report and to confirm and document that construction activities
do not adversely affect the suggestions, recommendations and opinions contained in WSP’s report. Adequate
field review, observation and testing during construction are necessary for WSP to be able to provide letters of
assurance, in accordance with the requirements of many regulatory authorities. In cases where this
recommendation is not followed, WSP’s responsibility is limited to interpreting accurately the information
encountered at the borehole locations, at the time of their initial determination or measurement during the
preparation of the Report.

Changed Conditions and Drainage: Where conditions encountered at the site differ significantly from those
anticipated in this report, either due to natural variability of subsurface conditions or construction activities, it is a
condition of this report that WSP be notified of any changes and be provided with an opportunity to review or
revise the recommendations within this report. Recognition of changed soil and rock conditions requires
experience and it is recommended that WSP be employed to visit the site with sufficient frequency to detect if
conditions have changed significantly.

Drainage of subsurface water is commonly required either for temporary or permanent installations for the project.
Improper design or construction of drainage or dewatering can have serious consequences. WSP takes no
responsibility for the effects of drainage unless specifically involved in the detailed design and construction
monitoring of the system.
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ATTACHMENT 1

WSP’s Daily Field Report
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DAILY FIELD REPORT

PROJECT NAME MoTI Nicolum Quarry MoTI As+When ML/ARD

Acid Rock Drainage (ARD) and Metal Leaching (ML) Screening Level Field

REPORT ACTIVITIES
Assessment

WSP FIELD STAFF Adriana Taylor

WSP PROJECT NUMBER  CA0042749.7034

DATE 09 October 2024 TIME IN 11:20 TIME OUT 14:20

WEATHER 12-14 °C, Cloudy when first arrived, clear and sunny around 1pm

GENERAL SITE

CONDITIONS Muddy, defined walkways of compact rock/mud. Large boulders

HEALTH, SAFETY AND ENVIRONMENT

Active hauling on site with 1 — 2 rock trucks on site at a time. Steep drop offs at end of quarry area which were
not accessible. Lots of loose rock with hazard of slips, trips and falls when navigating across. Grade of access
road created blind spot when driving down towards highway. Honk horn when ascending or descending road
to alert other drivers.

WSP Canada Inc.
3202 Munroe Street Terrace T: +1 (250) 635-3444
BC V8G 5L3

wsp.com



MoTi ML/ARD Screening Level Field Assessment MoTI Nicolum Quarry As+When ML/ARD
WSP Project Number: CA0042749.7032 09 October 2024

DAILY NOTES

= Northern ridge of quarry was blasted in November 2023 and kept in place. Vegetation already growing on
surface (salmon berries, willow tree buds, mushrooms).

m  Southern edge (facing highway) has a bench which was blasted to remove weight of the wedge facing the
highway. There was already a slide onto the highway.

m Collected 12 samples of granitic blast rock:
= 5 samples collected from northern ridge, kept in place when it was blasted.
= 3 samples collected from southern ridge.
= 4 samples collected from stockpiled material.

= The southern bench that was blasted was > 2.5 meters in height.

m There were no signs of groundwater during the site visit.
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MoTI ML/ARD Screening Level Field Assessment MoTI Nicolum Quarry — As+When ML/ARD
WSP Project Number: CA0042749.7032 09 October 2024

Table 1: Blast Rock Sample Log

Coordinates

. . Visible Visible . .
Sample Samplle (UTM 2oilc: Elevation Sample 2 F'?Z Sulphide Carbonate Grain Size Mineral Assemblage® CEmlenmies] Tfstmg
Number Type Easting - m, () Source Area Rating . - Schedule
. Minerals (%) Minerals (%)
Northing - m)
In-situ blast 10 U 0619655, . . Medium to Quartz, feldspar,
1 rock 5469359 311 North ridge None 0 0 White-grey coarse amphiboles, biotite ) Hold
> . Quartz, amphiboles, Intrusions of feldspars in rock, iron oxidation observed associated
2 In-situ blast 10U 0619687, 310 North ridge None 0 0 White-grey Medium to biotite, feldspar, with the intrusions. Oxidation of grains are very fine grained. ABA, ICP-MS
rock 5469363 coarse - - ) )
chlorite Individual grains of chlorite observed
i 2% . Sample with many oxidized grains some occurring along veins,
3 In-situ blast 10 U 0619691, 305 North ridge None chalcopyrite, 0 White-pink Medium to Quartz, f_eldspa_r, others are disseminated in the rock, pyrite is cubic, chalcopyrite is ABA, ICP-MS, SFE, DOC
rock 5469359 ) coarse chalcopyrite, pyrite, . D E
0.5 % pyrite heavily oxidized
In-situ blast 10 U 0619701, . . o . . Quartz, feldspar, Green alteration on surfaces of the rocks, no individual grains of
4 rock 5469348 807 North ridge Slight 0 5% Grey Fine grained carbonate, minor biotite chlorite observed Hold
" . Quartz, amphiboles, Minor amount of oxidized grains (0.01%), green alteration below
5 In-situ blast | 10 U 0619731, 306 North ridge Strong 0 3% Buff-white Medium to biotite, feldspar, the buff layer on surface, grains of carbonate mineral are ~2 mmin ABA, ICP-MS
rock 5469332 coarse - -
carbonate, chlorite diameter
i . Quartz, amphiboles,
6 In-situ blast 10U 0619711, 305 South bench None 0 0 White-grey Medium to biotite, feldspar, Minor amount of oxidized grains (0.01%) ABA, ICP-MS, SFE, DOC
rock 5469250 coarse chlorite
o . Quartz, amphiboles,
7 In-situ blast 10U 0619702, 296 South bench None 0 0 White-grey Medium to biotite, feldspar, No visible oxidized grains, chlorite 5-10% ABA, ICP-MS
rock 5469234 coarse chlorite
In-situ blast 10 U 0619735, Lo Medium to Quartz, amphiboles, Sampled near the slip surface of the rock facing the highway. Lots
8 rock 5469231 298 South bench None 0 0 White-grey coarse biotite, feldspar of buff rocks in the region Hold
Stockpile 10 U 0619655, . Lo Medium to Biotite, quartz, . - . . . o
9 blast rock 5469323 303 Stockpile None 0 0 White-grey coarse amphiboles, feldspar Massive biotite, minor amounts of oxidized grains (0.5%) Hold
Stockpile 10 U 0619674, . - Medium to Quartz, amphiboles, L N . o
10 blast rock 5469310 301 Stockpile None 0 0 White-grey coarse biotite, feldspar Minor iron oxidation of grains (<0.5%) Hold
Stockpile 10 U 0619662, . Lo Medium to Quartz, amphiboles, i .
11 blast rock 5469270 299 Stockpile None 0 0 White-grey coarse biotite, feldspar Clusters of large-oxidized grains Hold
; . Quartz, amphiboles, S . . .
12 Stockpile 10 U 0619638, 303 Stockpile None 0 0 Buff-white Medium to biotite, feldspar, 1 cm of alteration into rock from sur'face, chlorite is associated with ABA, ICP-MS, SFE, DOC
blast rock 5469281 coarse chlorite alteration
Notes: 3 — Minerals were identified using a hand lens and are listed in order of relative abundance.
1 —In-situ blast rock is defined as blast rock that has been sampled in the location from which it originated before transport. 4 — ABA — Acid Base Accounting, ICP-MS — Inductively Coupled Plasma - Mass Spectrometry, SFE — Shake Flask Extraction, DOC - Dissolved Organic

2 — See Photo 4 for approximate locations of sample sources.
Carbon, Hold — Sample(s) on hold at the laboratory.
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MoTIl ML/ARD Screening Level Field Assessment MoTI Nicolum Quarry — As+When ML/ARD
WSP Project Number: CA0042749.7034 01 October 2024

DAILY PHOTOS

Photo 1: View west of site. Stockpiled material on the left. Northern ridge of blasted rock kept in location on
right. Location near Sample 4 (Approximate Coordinates: 10 U 0619701, 5469348).
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MoTIl ML/ARD Screening Level Field Assessment MoTI Nicolum Quarry — As+When ML/ARD
WSP Project Number: CA0042749.7034 01 October 2024

Photo 2: View from southern blasted bench, looking west.
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MoTIl ML/ARD Screening Level Field Assessment MoTI Nicolum Quarry — As+When ML/ARD
WSP Project Number: CA0042749.7034 01 October 2024

Photo 3: View of site looking east, taken from southern part of circular road.
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MoTI ML/ARD Screening Level Field Assessment MoTI Nicolum Quarry — As+When ML/ARD
WSP Project Number: CA0042749.7034 01 October 2024

Stockpile

Southern Bench

£

P
Northern Ridge

Photo 4: Annotated site image showing sample locations. Source could not be verified for other material on
site.
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Keelin Scully, P.Eng., Contaminated Sites Engineer Reference No. CA0042749.7034-001-TM-Rev0
British Columbia Ministry of Transportation and Infrastructure December 10, 2024

ATTACHMENT 2

Annotated Photographs
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Keelin Scully, P.Eng., Contaminated Sites Engineer Reference No. CA0042749.7034-001-TM-Rev0
British Columbia Ministry of Transportation and Infrastructure December 10, 2024

ANNOTATED PHOTOGRAPHS — WSP FIELD WORK — OCTOBER 9, 2024

>

Stockpiled material

Northern ridge

Photo 1: View northwest towards Northern Ridge and Stockpile Area. Photo taken approximately halfway
along exposed extent of the northern ridge.
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Keelin Scully, P.Eng., Contaminated Sites Engineer Reference No. CA0042749.7034-001-TM-Rev0
British Columbia Ministry of Transportation and Infrastructure December 10, 2024

Photo 2: View west towards Southern Bench. Rock cut facing Highway 3.
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Keelin Scully, P.Eng., Contaminated Sites Engineer Reference No. CA0042749.7034-001-TM-Rev0
British Columbia Ministry of Transportation and Infrastructure December 10, 2024

Photo 3: View northwest across area of stockpiled material.
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Keelin Scully, P.Eng., Contaminated Sites Engineer Reference No. CA0042749.7034-001-TM-Rev0
British Columbia Ministry of Transportation and Infrastructure December 10, 2024

Project # ¢4 ookg4s, 34

| coct : Sampled by: AT .

Y

Bore Hole #

Photo 4: Sample 2-NQ collected from in-situ blast rock on the Northern Ridge, submitted for geochemical
analysis. Medium to coarse grained, white-grey granitic blast rock. No visible sulphide nor carbonate
minerals identified in the field with hand lens.
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Keelin Scully, P.Eng., Contaminated Sites Engineer Reference No. CA0042749.7034-001-TM-Rev0
December 10, 2024

British Columbia Ministry of Transportation and Infrastructure

epth (Meters) [ (Feet) O

Photo 5: Sample 3-NQ collected from in-situ blast rock on the Northern Ridge, submitted for geochemical
analysis. Sample includes rock in bag background. Medium to coarse grained, white-pink granitic blast rock.
Visible sulphide minerals comprised approximately 2% chalcopyrite and 0.5% pyrite. No visible carbonate

minerals identified in the field with hand lens.
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Reference No. CA0042749.7034-001-TM-Rev0
December 10, 2024

Keelin Scully, P.Eng., Contaminated Sites Engineer
British Columbia Ministry of Transportation and Infrastructure

Photo 6: Sample 5-NQ collected from in-situ blast rock on the Northern Ridge, submitted for geochemical
analysis. Medium to coarse grained, buff-white granitic blast rock. No visible sulphide minerals identified in
the field with hand lens. Individual carbonate crystals identified in rock matrix were approximately 2 mm in
diameter and comprised approximately 3% of the sample.
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Keelin Scully, P.Eng., Contaminated Sites Engineer Reference No. CA0042749.7034-001-TM-Rev0
British Columbia Ministry of Transportation and Infrastructure December 10, 2024

Photo 7: Sample 6-NQ collected from in-situ blast rock on the Southern Bench, submitted for geochemical
analysis. Medium to coarse grained, white-grey granitic blast rock. No visible sulphide nor carbonate
minerals identified in the field with hand lens.
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Keelin Scully, P.Eng., Contaminated Sites Engineer Reference No. CA0042749.7034-001-TM-Rev0
British Columbia Ministry of Transportation and Infrastructure December 10, 2024

I Project # g,
“‘ coc A
Bore Hole &
Sample #
Deptl (Memg)

v ~ From

Photo 8: Sample 7-NQ collected from in-situ blast rock on the Southern Bench, submitted for geochemical
analysis. Medium to coarse grained, white-grey granitic blast rock. No visible sulphide nor carbonate
minerals identified in the field with hand lens.
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Keelin Scully, P.Eng., Contaminated Sites Engineer

Reference No. CA0042749.7034-001-TM-Rev0
British Columbia Ministry of Transportation and Infrastructure

December 10, 2024

=

3 3 > i
e g ”.L»f
CO.C. # ¢ o I ¢ ; T X . .

Bore Hole #

Bore Hole®
sample # 17
Sample By £

{
EEP_‘PE-"—E—EF' 2

Photo 9: Sample 12-NQ collected from stockpiled blast rock in the Stockpile Area, submitted for

geochemical analysis. Medium to coarse grained, buff-white granitic blast rock. No visible sulphide nor
carbonate minerals identified in the field with hand lens.
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ATTACHMENT 3

Rock Sample Summary
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ATTACHMENT 4

SGS Certificate of Analysis
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CRM

Method Code

OREAS 502C

OREAS 503D

OREAS 260

OREAS 920

OREAS 209

OREAS 905

OREAS 261

OREAS 263

OREAS 235

OREAS 151b

OREAS 609b

OREAS 607b

OREAS 610

OREAS 501¢c

OREAS 601¢c

OREAS 624

OREAS 601b

OREAS 623

OREAS 603c

OREAS 523

Metals - Aqua Regia Digestion with ICP-OES/MS Finish - CRM Expected Values and Tolerance

Test
Units

ICP21B20
Lower detection
Upper detection
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)
Expected value
Tolerance (%)

Al
%
ICP21B20
0.01
15
2.07
15.6
2.08
16.8
1.33
31.2
243
18.6
1.23
133
0.82
18.0
1.33
119
1.29
119
25
10.5%
243
11.0
0.684
11.83
0.627
11.99
0.85
11.48
217
11.15
0.663
11.89
2.06
11.21
0.63
13.97
1.80
11.39
0.72
11.73
1.15
12.17

Ba
ppm
ICP21B20
5
10000
383
18
361
20

412
11.21

428
12.92

Ca
%
ICP21B20
0.01
15
1.09
18.4
1.19
20.0
0.885
15.9
0.32
19.8
1.49
13.9
0.34
16.0
1.15
122
1.03
124
0.2
12.5%
1.37
11.8
0.764
10.65
0.87
10.57
0.12
14.17
1.02
12.45
0.779
10.64
1.31
11.91
0.578
14.33
1.09
12.29
0.795
10.63
3.2
10.78

Cr
ppm
ICP21B20
1
10000
66
18.7
66
171
49.2
29.9
42.5
127
39.1
19.9
17.6
30.7
48.5
15.2
48
15.2
100.0
12.5%
26.3
19.5
17.4
24.37
14.8
26.89
33.1
17.55

13.68
14.7
27.01
19.8
22.63
24.6
20.16
19.4
22.89
16.6
25.06
24.9
20.04

Cu
ppm
ICP21B20
0.5
10000
7990
6.6
5220
6.6
46.5
14.8
110
12.8
75.6
14.6
1562
9.0
64.0
12.0
87.0
114
24.0
15.2%
1800.0
10.1
4970
10.03
554
10.23
9720.0
10.01
2750
10.05
1160
10.11

1010
10.12
17200.0
10.01
12000.0
10.01
16800.0
10.01

Fe
%
ICP21B20
0.01
15
4.45
114
4.58
115
3.73
129
3.63
127
6.04
18.0
3.50
12.8
3.74
10.7
3.68
10.7
3.4
10.7%
3.28
10.8
2.32
11.08
1.59
11.57
227
11.10
4.1
10.61
1.84
11.36

1.94
11.29
13.01
10.19
3.64
10.69
28.05
10.09

K
%
ICP21B20
0.01
15
1.07
15.2
1.06
10.8
0.285
57.9
0.45
44.5
0.06
35.1
0.32
21.4
0.281
18.9
0.288
18.7
1.0
11.3%
0.404
16.2
0.279
14.48
0.261
14.79
0.213
15.87
1.17
12.10
0.254
14.92

0.246
20.16
0.175
24.29
0.254
14.92
0.615
14.07

Li
ppm
ICP21B20
1
10000
30.9
14.1
27.9
33.0
21.5
18.0
21.2
21.7
5.38
223
4.87
413
211
21.9
20.1
22.4
33.4
17.5%
6.07
51.2
7.32
44.15
8.34
39.98
8.46
39.55
33
17.58
7.56
43.07
7.65
42.68
7.78
4213
10
35.00
8.17
40.60
16.2
25.43

Mg
%

ICP21B20

0.01
15
1.21
10.2
1.21
127
0.59
121
1.10
18.9
235
16.9
0.16
228
0.66
13.8
0.59
14.2
1.3
10.2%
1.42
11.8
0.067
13.73
0.084
12.98
0.11
12.36
1.22
12.05
0.084
12.98
1.19
12.10
0.0411
70.83
1.1
12.25
0.08
12.98
0.992
12.52

Mn
ppm
ICP21B20
2
10000
380
72
410
106.3
450
20
526
10.3
1360
15.3
350
8.6

Na
%
ICP21B20
0.01
15
0.19
322
0.21
38.3
0.08
220
<0.04

0.19
343
0.09
293
0.08
405
0.08
417
0.1
26.9%
0.18
242
0.06
30.83
0.06
30.83
0.05
35.51
0.202
2238
0.053
33.58
0.076
42.89
0.067
47.31
0.07
46.76
0.05
33.58

Ni
ppm
ICP21B20
1
10000
36.4
18.8
31.2
13.0
75.0
10.8
38.4
14.8
112.8
16.6
8.9
215
74.0
13.4
72.0
135
57.0
14.4%
14.2
27.6
7.05
45.56
4.98
60.20
24.3
20.29

14.31

51.67
17.5
24.29
6.39
49.12
15.6
26.03
25.8
19.69
62.0
14.03

P
%
ICP21B20
0.01
15
0.10
125
0.11
14.9
0.04
15.0
0.07
20.4
0.16
19.2
0.023
26.1
0.04
40.5
0.04
40.5
0.1
25.0%
0.05
34.0
0.021
45.71
0.026
38.85
0.02
40.12
0.096
23.02
0.024
41.25
0.052
34.04
0.0178
80.22
0.04
41.25
0.024
41.25
0.090
23.89

S
%
ICP21B20
0.01
5
0.82
14.5
0.80
13.9
0.08
15.6
0.03
40.5
0.89
22.0
0.07
323
0.11
32.7
0.13
29.8
0.1
42.1%
0.72
135
1.76
11.42
0.491
15.09
2.65
10.94
0.343
17.29
0.909
12.75
10.8
10.23
0.807
13.10
8.75
10.29
3.38
10.74
3.84
10.65

Sr

ppm
ICP21B20

13.45
34.6
13.61
38.6
13.24

11.92
36.3
13.44
1.2
21.16
33.2
13.77
14.2
18.80
37.3
13.35

12.02

Ti
%
ICP21B20

0.01

15
0.34
10.8
0.32
18.1
BDL

0.12
60.5
0.12
475
0.02
47.4

0.1
11.8%

0.009
37.78
0.011
32.73

0.363
16.89
0.01
35.00

0.022
123.64

0.01
32.73
0.158
25.82

\
ppm
ICP21B20
1
10000
110
113
104
14.7
22
32.7
26.3
258
39.7
28.1
6.1
421
22.6
21.1
22.8
21.0
67.0
13.7%
140
11.8
5.69
53.94
3.49
81.63
116
31.55
110
12.27
4.75
62.63
17.8
24.04
3.83
75.27
15.8
25.82
6.27
14.65

12.27

Zn
ppm
ICP21B20
1
10000
102
15.0
67
21.4
125
14.4
106.4
14.5
74.3
15.5
67.0
22.4
128
12.0
127
12.0
75.0
13
238
111
1259
10.20
641
10.39
1764.00
10.14
74
13.38
381
10.66
24,000
10.10
267
10.94
10100.00
10.02
7860.00
10.03
38.10
16.56

Zr
ppm
ICP21B20
0.5
10000
9.53
15.7
122
220
BDL

213
235
27.4
135
47.5
316

27.3
15
3.170
49.4
34.6
13.61
35.3
13.54
"
21.26
9.34
23.38
33.5
13.73
451
12.77
38.3
13.26
50
12.50
43
12.93
49
12.55

Ag
ppm
ICM21B20
0.01
100
0.80
20.1
1.32
25.1
0.15
26.7
0.10
59.2
0.26
41.4
0.52
28.5
0.20
223
0.29
18.8
0.135
29
0.52
14.8
24.4
10.10
6.1
10.41
48.4
10.05
0.444
15.63
50.4
10.05
45
10.06
50
12.50
20.4
16.13
296
10.42
2.36
62.97

As
ppm
ICM21B20
1
10000
59
17.7
87
15.8
125
36.0
4.4
298
1047
13.5
32
17.2
17.8
24.0
30.8
18.1
331
11
30.8
18.1
1460
10.17
170
11.47
2807
10.09
24.3
20.29

108
12.31

12.72
76
26.84
1530
10.16
665
11.13

Be
ppm
ICM21B20
0.1
100
0.53
38.5
0.6
38.6
1.24
24.0
0.73
415
<05

0.93
255
1.23
30.3
1.22
30.5
1.22
20
0.22
66.8
0.59
31.19
0.66
28.94
0.3
53.10
0.59
31.19
0.59
31.19

0.47
63.19

0.6
30.49
0.34
377.65

Bi
ppm
ICM21B20
0.02
10000
0.68
16.5
14
1.1
0.54
16.7
0.68
418
0.06
203
57
18.4
0.59
18.5
0.57
18.8
0.33
18
0.40
16
109
10.02
13.4
10.19
220
10.01
0.7
13.57
213
10.12
20.5
10.24
18
10.28
16.9
10.30
920
10.03
13.5
102.59



SGS

Metals - Aqu
CRM Test Cd Ce Co Cs Ga Ge Hf Hg In La Lu Mo Nb Pb Rb Sb Sc Se Sn Ta Tb Te Th Tl
Units ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
Method Code ICP21B20 ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20 | ICM21820 | ICM21B20 | ICM21B20
Lower detection 0.01 0.05 0.1 0.05 0.1 0.1 0.05 0.01 0.02 0.1 0.01 0.05 0.05 0.2 0.2 0.05 0.1 1 0.3 0.05 0.02 0.05 0.1 0.02
Upper detection 10000 1000 10000 1000 10000 10000 500 100 500 10000 1000 10000 1000 10000 10000 10000 10000 1000 1000 10000 10000 1000 10000 10000
OREAS 502C  [Expected value BDL 59 3.5 9.02 8.7 BDL 0.4 BDL 0.06 9.4 0.22 223 BDL 1.1 124 4.8 7.2 BDL 71 0.01 0.6 0.47 7.6 0.67
Tolerance (%) 16.3 0.6 14.5 19.6 16.2 26.2 4.3 15.4 15.8 4.4 11.8 56.9 21. 4.4 56.5 15.4 30.7 5.6 24.0
OREAS 503D [Expected value BDL 62 5.9 9.28 8.7 0.15 0.5 BDL 0.07 0.5 0.21 342 1.21 .39 120 2.4 7.1 3.04 .51 BDL 0.6 0.30 7.4 0.66
Tolerance (%) 21.0 16.7 18.7 56.7 18.3 21. 6.0 10.6 12.9 59.2 15 12.1 36.1 21. 45.5 6.2 18.7 32.1 9.6 30.1
OREAS 260 Expected value 0.2 BDL BDL 5.1 BDL BDL BDL 0.0; DL 0.14 0.43 BDL 0.7 BDL 1.3 3.3! BDL BDL BDL 0.52 0.08 1. 0.2
Tolerance (%) 24. . 42.2 55. 12.9 20.2 9.2 38.6 46. 40.4 59.3 1. 54.5
OREAS 920 Expected value 0.0 715 5.0 2.10 6.9 <0.1 0.6 <0.01 0.0; 7.2 0.41 21.5 248 0.6 2.9 0.87. 1.2 <0.05 0.73 <0.05 5. 0.15
Tolerance (%) 39. 43 3.8 56.9 28.7 41.8 17. 27.3 50.7 20.0 34.1 45.1 47. 59.5 55. 59.7 4.0 43.7
OREAS 209 Expected value <02 27.7 29.0 0.92 4.0 0.7 <1 0.0; 238 0.13 20 3.3 4.0 <2 3.3 0.99 0.94 <0.05 0.49 1.8 0.04
Tolerance (%) 8.2 1.6 215 216 17.9 53.7 49.3 277 15.7 42.4 5. 41. 36.6 5.5 26. 17.7 59.4
OREAS 905 Expected value 0.34 0.0 3.9 1.32 6.4 1.2 <0.05 0.58 39.8 0.03 3.0 7.1 9. 1.1 .8! 2.32 27 0.44 0.07. 8.9 0.11
Tolerance (%) 25.59 19.88 23.72 36.36 30.79 54.10 21.72 18.54 44.12 17.2 29.3 1. 42.9 0. 56.9 3.1 34. 50.8 23. 27.3
OREAS 261 Expected value 0.27 315 5.0 0.1 0.03 0.14 0.5 4.2 2.4 4 0.5 0.11 0. 0.28
Tolerance (%) 19.3 10.8 15.0 45.2 188.6 279 36.0 15 15.1 7. 19. 123.6 2. 27.9
OREAS 263 Expected value 0.27 31 4.9 0.2 0.03 0.6 4.0 7.4 .5 0.50 0.21 0. 0.53
Tolerance (%) 19.3 10.8 15.1 247 182.4 31.9 15 1.7 7. 20.0 69.5 2.4 19.4
OREAS 235 Expected value 0.033 57 12.3 7.47 7.84 0.096 0.76 0.023 29.1 0.12 0.57 0.3 .57 95 235 5.7 1.32 0.44 13 0.6
Tolerance (%) 86 10 12 12 13 270 26 64 11 31 32 52 16 10 10 14 48 21 11 18
OREAS 151b  [Expected value 0.58 16.2 0.9 1.22 8.1 0.1 0.07 7.34 0.1 54.0 41.4 204 0.7 .84 3.06 1.25 0.3 0.09 2.4 0.12
Tolerance (%) 14 10.3 2.3 20.3 13.1 135.0 279 13.4 30. 10.2 11.2 0.6 234 2.8 91.7 50.0 23. 157 15.1 51.7
OREAS 609b  [Expected value 7.93 34 4.75 1.4 4.89 0.13 1.03 0.52 1.98 16.8 0.0: 5.1 0.42 384 3.9 134 .02 15 9.13 0.2! 21.8 6.17 0.009
Tolerance (%) 10.32 10.15 15.26 18.93 15.11 202.31 22.14 14.8 10.60 11.49 93.30 12.45 39.76 10.13 10.90 10.09 34.51 26.67 15.48 27.24 10.57 12.03 | 287.78
OREAS 607b  [Expected value 3.16 41.6 2.17 1.52 3.46 0.076 1.01 0.09: 0.36 20.6 0.029 3.06 1681 13.9 9.79 1.09 3.03 1.19 0.34 2.35 6.94 0.41
Tolerance (%) 10.79 10.12 21.52 18.22 17.23 | 33895 | 22.38 35.5 13.47 11.21 96.21 14.08 10.03 10.90 1.28 32.94 92.51 52.02 24.71 15.32 11.80 22.20
OREAS 610 Expected value 123 13.7 7.73 0.74 6.36 0.38 0.80 3.76 6.68 4.47 0 512 7.63 265.0 0.84 27.7 248 38.60 41.70 3.08 1.49
Tolerance (%) 10.20 10.36 13.23 26.89 13.93 42.89 13.12 10.33 13.74 12.80 88.12 10.10 11.64 0.05 39.76 19.03 12.02 13.24 10.30 14.06 13.36
OREAS 501c  [Expected value 64 14.2 9.88 8.56 0.4 0.047 31.9 95 8.43 134 1.59 7.36 7 19.3
Tolerance (%) 10.08 11.76 11.27 12.92 41.25 36.60 10.78 10.13 15.93 10.09 17.86 13.40 28.52 10.65
OREAS 601c  [Expected value 2.7 34.7 4.27 1.32 3.86 0.084 0.97 0.22 0.5 17.3 0.028 3.35 248 124 29.7 1.03 8.02 1.59 0.3 7.22 6.13 1.20
Tolerance (%) 10.93 10.14 15.85 19.47 16.48 | 307.62 | 22.89 21.36 12.50 11.45 99.29 13.75 10.20 11.01 10.42 34.27 41.17 41.45 26.67 11.73 12.04 14.17
OREAS 624 Expected value 125 24 265 0.43 14 1.14 1.89 3.62 11.2 0.13 14.2 0.43 6,290 5.4 4.83 29.7 6.04 0.29 0.76 .9
Tolerance (%) 10.02 10.52 10.09 39.07 11.79 20.96 11.32 11.38 12.23 29.23 10.88 39.07 10.01 19.26 15.18 18.42 22.42 27.24 26.45 18.62
OREAS 601b  [Expected value 2.04 38.5 2.55 1 3.77 0.1 111 0.2 19.9 4.83 234 11.9 18 1 10 1.19 0.28 3.00 6.96 1.08
Tolerance (%) 11.23 10.32 19.80 20.87 .63 | 307.62 | 21.26 | 1260.00 6.28 61.76 12.14 14.20 10.69 35.00 35.00 73.03 27.86 0.96 13.59 14.63
OREAS 623 Expected value 52 36.4 216.00 .90 7.90 8.38 2520 202 4.63 18.6 4.07 0.34 0.57. 4.7 0.26
Tolerance (%) 10.05 10.34 4.86 .10 1.40 11.49 10.02 0.62 15.40 23.44 28.43 24.71 31.93 15.30 29.23
OREAS 603c  [Expected value 30.4 30.7 4.10 1 5.40 0.2 1.16 1.35 3.72 4.60 0.03 56.00 0.51 10228 13.8 39.0 1.18 28.8 9.3 0.3 23.20 5.44 3.68
Tolerance (%) 10.08 10.16 77 19.69 14.63 135.00 [ 20.78 11.85 10.34 1.71 93.33 10.22 34.51 10.05 10.91 0.04 31.19 18.68 15.38 26.67 10.54 12.30 11.36
OREAS 523 Expected value 698.000 233 293 27.4 6.41 9.88
Tolerance (%) 10.36 10.54 10.85 28.25 29.50 263.04
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SGS

Metals - Aqu
CRM Test u w Y Yb
Units ppm ppm ppm ppm
Method Code ICP21B20 ICM21B20 | ICM21B20 | ICM21B20 | ICM21B20
Lower detection 0.05 0.1 0.05 0.1
Upper detection 10000 10000 10000 100
OREAS 502C |Expected value 4.53 2.98 6.1 51
Tolerance (%) 21.7 49.2 7.5 0.6
OREAS 503D |Expected value 4.35 1.91 6.9 A7
Tolerance (%) 1.7 49.2 7.7 3.4
OREAS 260 Expected value .29 0.063 11.70 0.99
Tolerance (%) 9.5 33.3 30.8 29.4
OREAS 920 Expected value .15 <0.6 18.80 <1.5
Tolerance (%) 8.5 46.9
OREAS 209 Expected value 4. 0.36 12.98 0.93
Tolerance (%) 9. 51.4 15. 17.3
OREAS 905 Expected value ) <1 7.0 0.27
Tolerance (%) 4.6 20.. 44.4
OREAS 261 Expected value .29 0.09 11.70 0.98
Tolerance (%) 9.7 281.7 11.1 35.5
OREAS 263 Expected value .28 12.00 0.99
Tolerance (%) 9.8 11.0 35.3
OREAS 235 Expected value .55 0.45 9.47 0.85
Tolerance (%) 18 38 11 39
OREAS 151b  |Expected value 0.60 10.40 0.93
Tolerance (%) 30.8 11.2 36.9
OREAS 609b  [Expected value 2.04 1.81 5.22 0.21
Tolerance (%) 16.13 16.91 12.39 | 129.05
OREAS 607b  [Expected value 2.23 0.58 5.77 0.21
Tolerance (%) 15.61 31.55 12.17 129.05
OREAS 610 Expected value 1.12 3.58 3.09
Tolerance (%) 21.16 13.49 14.05
OREAS 501c  |Expected value 4.87 2.96
Tolerance (%) 12.57 14.22
OREAS 601c  |Expected value 2.04 1.16 5.1 0.23
Tolerance (%) 16.13 20.78 12.45 118.70
OREAS 624 Expected value 0.74 273 6.59 0.84
Tolerance (%) 26.89 19.16 11.90 39.76
OREAS 601b  [Expected value 2.22 1.86 5.34 0.2
Tolerance (%) 15.63 23.44 33.41 135.00
OREAS 623 Expected value 1.43 2.62 7.43
Tolerance (%) 18.74 19.54 11.68
OREAS 603c  |Expected value 2.19 2.99 5.55 0.22
Tolerance (%) 15.71 14.18 12.25 123.64
OREAS 523 Expected value 160 14.8
Tolerance (%) 25.62 18.45

3260 Production Way
Burnaby - British Columbia - V5A 4W4
Phone: 604-638-2349 FAX: 604-444-5486 13 of 13



Keelin Scully, P.Eng., Contaminated Sites Engineer Reference No. CA0042749.7034-001-TM-Rev0
British Columbia Ministry of Transportation and Infrastructure December 10, 2024

ATTACHMENT 5

WSP Data Interpretation for ABA
Test Results

WS )



CA0042749.7034 Acid Base Accounting (ABA) Test Results - 2024-12-09

ML/ARD Assessment .
BC MoTl Nicolum Creek Quarry

Modified
Paste pH| C TIC S(SO0. Net Modified NP |CaCO; NP
Sample D | Sample Date | Litology | FizzTest| " ...Mﬂ Euigwe | 77 GaNPR'| ARD Ciassifcation

(eq. kg CaCOaj/tonne)

2-NQ 2024-10-09 [ Granitic blast rock . . Non-PAG
3-NQ 2024-10-09 [ Granitic blast rock [ None 9.81 0.011]<0.07{ 0.01 | <0.01 | <0.01 0.01 <0.3 2.1 2.1 <0.8 >7 ND Non-PAG
5-NQ 2024-10-09 [ Granitic blast rock [ None 8.84 0.035]| 0.02 | 0.01 | <0.071 | <0.01 0.01 <0.3 4.9 4.9 1.7 >16.4 >5.6 Non-PAG
6-NQ 2024-10-09 [ Granitic blast rock [ None 9.86 0.015] <0.07{ 0.01 | <0.01 [ <0.01 0.01 <0.3 4.5 4.5 <0.8 >14.9 ND Non-PAG
7-NQ 2024-10-09 [ Granitic blast rock [ None 9.61 0.023 | <0.07| 0.01 | <0.01 | <0.01 0.01 <0.3 4.5 4.5 <0.8 >14.9 ND Non-PAG
12-NQ 2024-10-09 | Granitic blast rock | None 7.57 0.03 | <0.01]<0.005] <0.01 | <0.01 <0.005 <0.3 2.9 2.9 <0.8 >9.7 ND Non-PAG

Notes:

C(T) = Total Carbon

TIC = Total Inorganic Carbon

S(T) = Total Sulphur

SO, = Sulphate

S2 = Sulphide

CaCOj; = Calcium Carbonate

AP = Acid potential in kg CaCOj3 equivalent per tonne of material. AP is determined from the measured sulphide sulphur concentration.
NP = Neutralization potential in kg CaCO; equivalent per tonne of material.

Net NP: Net neutralisation potential = NP - AP

Results denoted with "<" in italics indicates result was less than method detection limit.

caNPR = Carbonate neutralization potential ratio.

1 - NPRs are minimum values. ND = Not determined.

2 - PAG = (ca)NPR < 1.0. Uncertain = 1 < (ca)NPR < 2. Non-PAG = (ca)NPR >2.0. All six samples are considered to be non-PAG based on the ABA results.

SGS Laboratory Methods:

S(T) and C(T): Total sulphur and total carbon by LECO, Method CSAQ6V.

S(S0,): Sulphate by hydrochloric acid digestion with ICP finish, Method CSAQ7V.

S(S™): Sulphide by calculation of S(T) - S(SO4) or by nitric acid digestion with ICP finish (Method CSA08C1).
TIC: Total inorganic carbon by coulometry, Method CSB02V.

NP: Modified neutralisation potential by excess acid addition and back titration to pH 8.3.

Fizz test and paste pH by Sobek.

References:

Price, W.A. 2009. Prediction Manual for Drainage Chemistry from Sulphidic Geologic Materials. MEND Report 1.20.1

Price, WA. MEND Prediction Manual 1.20.1 (2009)EPA 600/2-78-054 p. 47-50

Sobek, A.A., Schuller, W.A., Freeman, J.R. and Smith, R.M. (March 1978), Field and Laboratory Methods Applicable to Overburden and Minesoils, Report EPA-600/2-78-054, U.S. National Technical Information Service Report PB-
280 495 pages 46-47.
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