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1.0 INTRODUCTION AND OBJECTIVE

Golder Associates Ltd. (Golder) was retained by Normtek Radiation Services (Normtek) to conduct the 2016
Groundwater Monitoring and Sampling Program at the Normtek Decontamination Facility located at 9676 Swanson
Street, Fort St. John, BC (the "Site”).

The objective of the 2016 Groundwater Monitoring and Sampling Program was to conduct annual monitoring at
the Normtek facility as part of the BC Ministry of Environment’s (MoE's) approval requirements for this hazardous
waste facility®.

This report summarizes the activities completed and the results of the 2016 Groundwater Monitoring and Sampling
Program.

2.0 BACKGROUND

A Baseline Monitoring Program was completed for the Site by Ghostpine Environmental Services Ltd. (Ghostpine)
in December 20152 (herein referred to as the 2015 Baseline Program report). Details regarding the Site facilities
and operations were provided in the 2015 Baseline Program report and are summarized below.

Normtek leases the Site from CnlL Resources Ltd. The facility is located on a 1.62 hectare property and facilities
at the Site include an office building, change room facilities, a self-contained wash bay, two storage and equipment
bays, a 70 m® concrete containment pad, and a stormwater containment pond. Normtek uses the facility to provide
services related to naturally occurring radioactive materials (NORM) management including detection,
decontamination of equipment and final disposal of NORM waste. The facility creates three waste types including
non-hazardous wash water, non-hazardous solid waste (garbage/PPE) and NORM waste. Waste processing that
is not contained and could cause contamination is handled in the decontamination bay and/or the decontamination
pad on Site. The Site location and Site Plan are shown in Figure 1 and Figure 2, respectively.

The Site is located within an area zoned as light industrial.

As part of the 2015 Baseline Program, nine boreholes were drilled at the Site in September 2015, with monitoring
wells installed in each borehole. Three of the boreholes (MW15-1 through MW15-3) were drilled to a depth of
45 metres below ground surface (mbgs) and six of the boreholes were drilled to a depth of 4.1 mbhgs (MW15-4
through MW15-9).

The subsurface stratigraphy at the Site was generally described by Ghostpine to be fill (sand and gravel) from
ground to approximately 1 metres below ground surface (mbgs), followed by silty clay to clay with silt to 27 mbgs,
sand, and sand and gravel to 43 mbgs, and silty clay to 44 mbgs. The shallow monitoring wells were installed
within the shallow fill unit, while the three deep monitering wells were installed within the deeper sand or sand and
gravel unit, with approximately 30 m of silty clay to clay separating the shallow groundwater from the monitoring
wells installed in the deeper sand, and sand and gravel unit.

1 A'copy.of the MoE approval permit was not available to Golder,

Baseline Groundwater Monitoring for Normiek Hazardous Waste Facility al 9676 Swanson Street, Fort St. John, BC” dated December 2015, prepared by Ghostpine Environmanlal
Services Ltd, for Normtek Radiation Services Lid. (Ghostpine Project Number. 6088).

10 January 2017
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Depth to groundwater in the shallow monitoring wells varied from

2.7 m to 2.9 mbgs, while depth to groundwater

in the deep monitoring wells varied from 34.4 m to 42.7 mbgs. The shallow groundwater flow direction in

October 2015 was to the east at a horizontal hydraulic gradient
direction in October 2015 was to south at a horizontal hydraulic g

Groundwater samples were collected by Ghostpine from three
(MW15-2, MW15-3 and MW15-9); however, the remaining six ma

of 0.009 m/m, while the deep groundwater flow
radient of 0.14 m/m.

of the Site monitoring wells in Ociober 2015
nitoring wells were dry or contained insufficient

water volume for sampling in October 2015. Groundwater samples were analyzed for petroleum hydrocarbons?,

dissolved and total metals?, and anions.

Groundwater concentrations in the three monitoring wells met th
(CSR) freshwater aquatic life (AW) and drinking water standards
Ghostpine concluded that the elevated sulphate is likely represen

For the NORM parameters (lead, uranium and thorium), dissolve

applicable BC Contaminated Sites Regulation
, with the exception of sulfate and magnesium.
ative of natural processes.

lead and uranium were less than the CSR AW

and DW standards. There are no CSR water standards for thorium. Howéver, total thorium and uranium
groundwater concentrations in the shallow monitoring well (MW15-9) was approximately one order of magnitude
greater than the total thorium concentration in the deep monitdring wells (MW15-2 and MW15-3), and which
Ghosptine interpreted to potentially indicate the presence of NORMs in shallow groundwater,

Groundwater concentrations of petroleum hydrocarbons were reported to be less than the laboratory reporting

limit, with the exception of detectable LEPHw (and EPHc1o-19w), whi
associated with “pre-existing conditions from historical activities
sites”.

Ghostpine recommended that annual monitoring be completed to n
evaluating trends in NORM indicators.

3.0 SCOPE OF WORK

The scope of work for the 2016 Groundwater Monitoring and Sa
tasks:

m Health and Safety Environment Plan (HaSEP). Preparing
Site, which included summary of the work performed on-Site,
health and safety, and established contingency plans for em
field work.

m  Groundwater Monitoring, Sampling and Analysis. The g

conducting the following:

= Measuring depth to groundwater at the nine Site monitori

the horizontal groundwater flow direction and gradient

assessed.

*including benzene, toluene, ethylbenzene, xylenes {(BTEX); volatile petraleum hydrocarbons

extractable petroleum hydrocarbons {LEPH); heavy extractable petroleum hydrocarbons (HEPR

* including NORM indicators of lead, uranium and thorium.

hwas interpreted by Ghostpine to be potentially
Dn site, or from industrial activities surrounding

nonitor groundwater quality at the Site, including

mpling Program included the following general

a HaSEP prior to initiating the field work at the
project Site personnel, and addressed workers'
ergencies that could have occurred during the

roundwater monitoring and sampling included

ng wells. Based on the groundwater elevations,
in the shallow and deep groundwater were

[VPH); extractable petroleum hydrocarbans (EPH); light
H}; and, polycyclic aromatic hydrocarbons (PAHs).

10 January 2017
Report No. 1663385-001-R-Rev0
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=  Collecting groundwater samples from the monitoring wells, and submitting the groundwater samples for
chemical analyses for the similar parameters as the 2015 Baseline Program, including salinity, inorganics,
total and dissolved metals, and petroleum hydrocarbons.

@ Reporting. Preparing this report summarizing the activities completed and results of the 2016 Groundwater
Monitoring and Sampling Program, including comparison of the groundwater analytical results to applicable
provincial standards.

3.1 Deviations from the Proposed Scope of Work

The field program was conducted by Golder on October 28, 2016, as outlined in our 18 August 2016 proposal
entitled “Proposal to Conduct 2016 Baseline Groundwater Monitoring and Sampling Program, Normtek
Decontamination Facility, 9676 Swanson Street, Fort St. John, BC", with the exception of.

m Our Aug. 19, 2016 proposal indicated that three monitoring wells would be sampled (the three monitoring
wells containing sufficient water in October 2015 for sampling). Sufficient water was present in seven of the
monitoring wells for sampling in October 2016; therefore, seven monitoring wells were sampled.

40 METHODS

The following sections describe the methods to complete field tasks that were undertaken by Golder on
28 October 2016.

4.1 Health, Safety and Environment Plan

Prior to the commencement of field activities, Golder prepared a Site-specific and task-specific HaSEP. The plan
included specific health and safety requirements to be implemented during the work and established procedures
to be followed by Golder staff in the event of an emergency. The document was reviewed and signed by Golder
field staff prior to commencing the work on Site. The field work was completed in accordance with this plan and
without incident.

4.2 Groundwater Monitoring and Sampling

Prior to water level measurements, concentrations of combustible gas and organic vapour in the well headspace
were monitored with a RKI Eagle. The depths to groundwater and free phase product thickness (if any) in the
monitoring wells were then measured using an oil-and-water interface probe meter.

Groundwater samples were collected from the seven monitoring well containing sufficient water volume . for
sampling (MW15-4, MW15-5, MW15-6, MW15-7, MW15-8, and MW15-9). Groundwater samples were collecting
either using a bailer or a peristaltic pump, depending on the depth to groundwater and available water volume in
the monitoring wells. For deep monitoring wells and small water column, a bailer was used fo obtain a sample.
For shallow wells, a peristaltic pump was used and water was sampled using low-flow sampling procedure.

- Gzolder

10 January 2017 {
Wt Associates
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Page 6 of 125 MOE-2018-82594




2016 BASELINE GROUNDWATER MONITORING AND SAMPLING

REPORT

Prior to sampling, groundwater was pumped through a YSI 556 water quality meter fitted within a flow-through-cell
for those wells purged using peristaltic pump. The water quality parameters, including temperature, pH,
conductivity, dissolved oxygen, and redox potential, were monitored during purging. After adequate stabilization
was observed in the water quality parameters, the YS| 556 was disconnected from the sampling train. Groundwater
samples were then coliected into [aboratory supplied containers using either a bailer or peristaltic pump.

The groundwater samples were submitted under chain-of-custody protocol to ALS for chemical analyses of salinity,
inorganics (bromide, chloride, fluoride, nitrate [as N], nitrite [as NJ, and sulphate), total and dissclved metals, and

petroleum hydrocarbons (BTEX, VPH, LEPH, HEPH, PAH). Gro
dissolved metals were filtered at the time of collection using dedic

For QA/QC purposes, a duplicate groundwater sample (DUP-A) v
submitted for analysis.

ndwater samples submitted for the analysis of

ated 0.45 ym membrane filter.

vas collected from monitoring well MW15-4 and

Prior fo the collection of the water samples, any equipment used to collect the samples was washed with

laboratory-grade detergent and rinsed with distilled water. Nitri

e gloves were worn when handling sampling

equipment and samples and were changed between sample locations. Waste materials derived during this 2016

Groundwater Monitoring and Sampling Program (purged groundw
the laboratory analysis.

ater) was sfored on-Site, pending the results of

The monitoring well locations are shown in Figure 2. Groundwater sampling sheets are provided in Appendix A,

and the laboratory Certificate of Analysis report is provided in App

4.3 Groundwater Flow Direction

endix B.

Depth to groundwater was measured by Golder in October 2016, and based on the monitoring well elevation data

from Ghostpine in October 2015°, the groundwater elevations in th

e monitoring wells were calculated. Golder used

the elevation data to evaluate the inferred groundwater flow direclion beneath the Site.

4.4 Quality Assurance/Quality Control (C

A quality assurance and quality control (QA/QC) program was
sampling and analytical data were interpretable, meaningful and r
were used in both the collection (field program) and analysis

following includes a brief summary of the QA/QC measures imple
during review of the data, as well as QA/QC measured implement

Quality Control (QC) measures used in the collection, presen

following:
m Sampling methods were consistent with established Golder

% Golder refied on the survey information provided in the 2015 Baseline Groundwater fMonitarir

DA/QC)

melemented during the field program so that

producible. Standard industry field procedures
laboratory) of the groundwater samples. The

ented by Golder during the field program and
d by the laboratory.

ation and shipment of samples included the

rotocols and provincial/federal requirements.

Field notes were recorded during the stages of the investigation and are available upon request.

g report and cannot confirm the accuracy of the survey data.

10 January 2017
Report No. 1663385-001-R-Rev0
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@ Sample locations were recorded and marked in the field.
m Samples were stored in coolers and chilled with ice or ice packs during transport to the analytical laboratory.

s Samples were transported to the laboratory using ALS Laboratory (ALS) chain of custody procedures. Copies
of the Chain-of-Custody forms are provided in Appendix A.

The Quality Assurance (QA) measures established for the field program included:

@ Submission of blind field duplicate samples for a minimum of 10 percent of the samples analyzed. A blind
field duplicate sample is a second sample of a certain media (e.g., soil, water, vapour) from the same location
that is submitted to the analytical lab under a separate label such that the lab has no prior knowledge that it
is a duplicate. One duplicate water sample was collected as part of the Quality Assurance and Control
program (QA/QC). '

m  Submission of field and trave! blanks with the water samples.

= A field blank was collected to assess potential contamination introduced in the field during the sampling
process and were generated by filling a sample container set with laboratory grade distilled and deionized
water (DD1). The samples were filled in the field, exposing them to the sampling environment.
Theoretically sample concentrations in field blank samples should be below reportable detection limits.

® A trip blank was prepared by the laboratory for petroleum hydrocarbon parameters. The samples were
transported to and from Site prior to submitting them to laboratory for analyses. Trip blanks are used to
determine potential contamination caused during the samples transportation. Similar to the field blanks,
in theory, trip blank samples should be below reportable detection limits.

@ The relative percent difference (RPD) between field duplicate sample results was used to assess duplicate
sample data. The RPD is a measure of the variability between two outcomes from the same procedure or
process and is calculated by:

l( (1 — x2) )|x100

average (x1,x2)
where x1 is the original sample result and x2 is the blind field duplicate result;

@ When the concentration in a sample was less than five times the laboratory reporting limit (LRL), the
difference factor (DF) was calculated. The DF is also a measure of the variability between two outcomes from
the same procedure or process and is calculated by:

()

where x1 is the original sample result, x2 is the blind field duplicate result and LRL is the
laboratory report.

10 January 2017
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In 2009, the BC Ministry of Environment updated the British
recommended Data Quality Objectives (DQOs) for laboratories d
these DQOs are intended for laboratory duplicates and do not in
duplicates. However, these DQOs are considered a conservg

duplicates. The DQOs applied to this investigation are as follows:
@ For parameters in groundwater, a RPD of less than 20%.

For parameters with concentrations less than five times the
twe (2).

In general, a RPD greater than these targets may reflect “within
the contaminant distribution, or variation in the test procedur
examination was conducted on a case-by-case basis.

The following criteria were considered acceptable for laboratory G

m  Analytical blanks should be below the detection limits used fi
m Laboratory duplicates should fall within the Data Quality Obj
@ Analytical results for the reference materials or spiked stand

laboratory.

ALS Laboratory Group, Environmental Division (ALS) of Vancou
groundwater samples for this investigation. ALS has achieved profi
for Laboratory Accreditation Inc. (CALA) for the analyses perform
and reported the results of internal checks to Golder. These we
reproducibility of the data.

Reports from the lab are internally reviewed prior to submission. If
field samples and internal QA/QC samples are re-analysed.

Copies of the laboratory Certificate of Analysis reports are presen

5.0 REGULATORY FRAMEWORK

L

Columbia Laboratory Manual which contains

iplicate RPDs (MoE, 2009). It is recognized that
clude provisions for additional variability in field

tive screen for assessing the quality of field

LRL, the difference factor should be less than

sample” variability (which reflecis the nature of
es). Where the DQO was exceeded, further

A/QC samples:
pr the specific analysis.
tives set by the laboratory.

s should be within the target specified by the

er, BC performed the chemical analysis of the
ciency certification by the Canadian Association
ed. The analytical laboratory also incorporated
re used to assess the reliability, accuracy and

internal QA/QC problems are encountered, the

ted in Appendix B.

In British Columbia, environmental matters pertaining to contaminated sites generally fall under the jurisdiction of

the BC MoE, pursuant to the Environmental Management 4
23 QOctober 2003). Exceptions include federal lands and waters wi
of Environment Canada and the Department of Fisheries and Oce
under the Environmental Management Act relating to the assess
the Contaminated Sites Regulation (CSR) standards [includ
19 July 2016]; and the Hazardous Waste Regulation (*HWR"; BC
up to BC Reg. 179/2016, July 19, 2016). The CSRis the principal d
quality of soil, sediment, groundwater and vapour.

Act (SBC 2003 CHAPTER 53, assented to
h migratory fish; these fall under the jurisdiction

ent and remediation of contaminated sites are
s amendments up to BC Reg. 184/2016,
Reg. 63/88, 0.C. 268/88 including amendments
ocument for the evaluation of the environmental

ths (DFQ), respectively. The two key regulations

10 January 2017
Report No. 1663385-001-R-Rev0
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It should be noted that the groundwater standards provided in this report are the CSR standards up to
BC Reg. 184/2016, 19 July 2016. BC MoE recently announced the Stage 10 omnibus changes to the CSR
(announced 27 October 2016, effective as of 1 November 2017). The scope of work for this assessment did not
include comparing current and previously collected analytical data to the Stage 10 omnibus changes.

511 Groundwater Standards

The CSR provides Generic Numerical Water Standards (CSR Schedules 6 and 10) for the assessment of
groundwater quality. The groundwater quality standards are divided into four categories that include standards for
the protection of aquatic life (AW), standards for the consumption of drinking water by humans (DW) and standards
for irrigation and livestock watering use. BC MoE Protocol #21 - Water Use Determination (BC MoE 2016)
provides guidance on the applicability of water use at a property under assessment or remediation. Irrigation and
livestock watering use standards were considered not applicable at the Site based on BC MoE Protocol #21. The
rationale for applying AW and DW standards at the Site is provided below.

Aquatic Life Standards (AW)

According to Ghostpine, the nearest water body to the Site is the Peace River, located approximately 5 km south
of the Site and several intermittent drainages are located within 1.5 km of the Site which discharge into the Peace
River. However, there are ditches located on the west and east Site boundaries, which are inferred to discharge
into the intermittent drainages. Based on the available information and guidance provided in BC MoE Protocol
#21, the CSR Schedule 6 aquatic life (freshwater) standards were considered applicable to groundwater at the
Site.

Drinking Water Standards (DW)

Based on BC MoE Protocol #21, current and future groundwater use as potential drinking water should be
assessed where an aquifer underlies a site®.

According to Ghostpine, no water wells are registered on the Site, and five water wells are located within 1.5 km
of the Site, with the nearest water well is located approximately 400 m south of the Site. Based on the available
information the CSR Schedules 6 and 10 drinking water (DW) standards are considered applicable to groundwater
at the Site.

In addition, the CSR Schedule 6 iron and manganese drinking water standards only apply at sites where certain
CSR Schedule 2 activities were or are present (as defined in the footnotes of Schedule 6). Based on the former
and current land use, the CSR Schedule 8 DW standards for iron and manganese do not apply to the Site.

¢ Potential lines of evidence required to obtain an exemption from applying drinking water standards at-a site include assessing natural background water quality
in the area of the Site and evaluating the hydrogeological subsurface conditions (ie., hydraulic conductivity leshng and aquer yield tests).

10 January 2017
Report No. 1663385-001-R-Revl 7
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6.0 RESULTS

6.1 Site Hydrogeology
The results of the depth to groundwater observed on 28 October 2016 (as well as October 2014) are presented in
Table 1.

In October 20186, the depth to groundwater ranged from 0.48 m 10 1.33 mbgs in the shallow monitoring wells and
from 41.4 m to 42.7 mbgs in the deep monitoring wells. The groundwater elevations ranged from 679.38 m to
680.26 metres above sea level (masl) in the shallow groundwater, and were approximately 638.7 masl in the deep
groundwater. MW15-1, a deep monitoring well installed at a depth of approximately 35 mbgs, was dry in
October 2016.

The groundwater elevations in the shallow monitoring wells {were approximately 1.4 m to 2.4 m higher
in October 2016 compared to October 2015, while the groundwater elevations in the deep monitoring wells
were similar in October 2015 and 2016.

Figure 3 presents the October 2016 groundwater elevations in the shallow monitoring wells, along with the
groundwater equipotentials. The shallow groundwater flow direction in October 2016 was generally to the east-
southeast, similar to October 2015. As MW15-1 was dry in Octaber 2016, the deep groundwater flow direction
could not be evaluated.

6.2 Groundwater Monitoring
6.2.1 Field Observations

Field data collected during the groundwater sampling program are provided in Appendix A, and summarized in
Table 2.

No sheen, odour and/or free product were noted in the monitoring wells during the purging process and sample
collection. Vapour headspace in the monitoring wells were less than instrument detection levels, with the exception
of a vapour headspace of 25 ppm at MW15-8. In the three monitoring wells with sufficient water, groundwater field
parameters in the shallow monitoring wells were observed to be:

B Temperature ranged from 5.6°C to 8.8°C

m pHranged from 6.7 to 8.8

m Conductivity ranged from 1,906 pS/cm to 5690 uS/em
m  Redox potential ranged from -526 mV to -573 mV

m Dissolved oxygen ranged from 1.3 mg/L to 3.2 mg/L

In sufficient water was present to monitor field parameters in the deep monitoring wells.

10 January 2017
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Report No. 1663385-001-R-Rev0 3
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6.2.2 Analytical Results

Seven monitoring wells were sampled by Golder on 28 October 2015. Two monitoring wells (MW15-1 and
MW15-3) were either dry or had insufficient water for sampling; therefore, no samples were collected from these
monitoring wells. Tabulated groundwater analytical results compared to the applicable CSR AW and DW water
standards are provided in Tables 2 and 3. Groundwater analytical results for salinity and inorganics and
hydrocarbons are shown in Figure 4, groundwater analytical results for dissolved metals are shown in Figure 5,
and groundwater analytical results for petroleum hydrocarbons are shown in Figure 6. The laboratory Certificate
of Analysis report from ALS is provided in Appendix B.

Salinity and Inorganics (Table 2)

The reported groundwater salinity and inorganics concentrations were less than the CSR AW and DW standards,
with the exception of the following:

@ Chloride: At MW15-8, the chloride concentration of 344 mg/L exceeded the CSR DW standard of 250 mg/L
but was less than the CSR AW standard of 1,500 mg/L.

m Sulphate: Sulphate concentrations ranged from 332 mg/L to 4,550 mg/L.. Sulphate concentrations in six of
the seven monitoring wells exceeded the CSR DW and AW standards of 500 mg/L and 1,000 mg/L,
respectively.

The hardness in the groundwater samples ranged from 1,330 mg/L to 4,680 mg/L.

Salinity groundwater concentrations ranged from 1.1 g/L fo 3.6 g/L in the seven monitoring wells, less than the
CSR AW standard of 15 g/L (no CSR DW standard).

Dissolved Metals (Table 2)

The reported groundwater dissolved metals concentrations in the samples analyzed were less than the CSR AW
and DW, with the exception of the following:

m Magnesium: Magnesium concentrations ranged from 121 mg/L to 865 mg/L, exceeding the CSR DW
standard of 100 mg/L in the seven monitoring wells sampled. There is no CSR AW standard for magnesium.

m  Selenium: The selenium concentration of 0.0137 mg/L at MW15-6 exceeded the CSR AW and DW standard
of 0.01 mg/L.

m  Sodium: Sodium concentrations of 340 mg/L and 269 mg/L from MW15-4 and MW15-8, respectively,
exceeded the CSR DW standard of 200 mg/L. There is no CSR AW standard for sodium.

@  Uranium: Uranium concentrations ranged from 0.0198 mg/L to 0.252 mg/L, exceeding the CSR DW standard
of 0.02 mg/L in six of the seven monitoring wells.

10 January 2017
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Petroleum Hydrocarbons (Table 3)

Groundwater concentrations of petroleum hydrocarbon (including

BTEX, VPH, EPHc1o-1s, EPHc1e-32, LEPH, HEPH,

and PAHs) were less than the laboratory reporting limit in the seven monitoring wells sampled, and therefore, less

than the applicable CSR AW and DW standards.

6.3  Quality Assurance/Quality Control R

Standard Golder field procedures were used throughout the in

eview

vestigation. Chain-of-custody procedures were

followed during sampling events. Samples were submitted to the laboratory under Chain-of-Custody protocols

using forms that did not identify the expected concentrations, or Q
The samples were stored in coolers prior to submission to the an
chain-of-custody forms accompanied the submissions. Groundw:
an acceptable temperature and the analyses completed within the
of nitrate. For nitrate/nitrite, the analysis was completed within
holding time for nitrate/nitrite is 3 days). As nitrate/nitrite is not co
NORM operations, the exceedance of the holding time is not
assessment.

6.3.1 Field Program
Paired Analysis

One duplicate sample pair (MW15-4 and DUP-A) was. submit
(Tables 4 and 5). The number of groundwater samples submitted

The calculated RPDs and metals met Golder's DQOs (Tables 4 a

Field Blank and Travel Blank Analysis

A field blank and travel blank water samples were submitted for i
and 5), with the results less than the laboratory reporting limits.

6.3.2 Laboratory Program

The quality of the laboratory data generated was assessed using
laboratory quality duplicate analysis. Quality control samples con

A/QC samples, such as field duplicate samples.
Iytical laboratory, and appropriately completed
ter samples were received at the laboratory at
recommended holding times, with the exception
4 days of sampling collection (recommended
nsidered to be a parameter associated with the
expected to change the interpretation of this

ted for inorganics, metals, and hydrocarbons
for duplicate analysis met Golder's DQO.

nd 5).

norganics, metals, and hydrocarbons (Tables 4

the appropriate laboratory control samples and
sisted of analytical method blanks, analysis of

reference materials, laboratory replicate samples and laboratory analytical spikes for analysis. The results of the

internal laboratory QC testing are provided in the laboratory repor

Based on review of the laboratory results, the laboratory control cg

Matrix Spike recovery results for the following metal parameters
analyte background in the samples:

s included as Appendix B.

mpleted for water analysis by ALS showed that
could not be accurately calculated due to high

@ Dissolved arsenic, barium, calcium, iron, and manganese| and/or sodium; and total aluminum, copper,
calcium, iron, and nitrate (as N) in several samples

10 January 2017 ' Golder
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2016 BASELINE GROUNDWATER MONITORING AND SAMPLING
REPORT

ALS concluded that the results of the Method Blank, Duplicates, and Matrix Spike results listed above are not
believed to negatively impact the data quality for the reported samples.

In general, review of the laboratory QC analyses suggests the laboratory data is accurate and reproducible, and
can be relied upon for environmental site investigation purposes.

6.3.3 Summary

The results of the field and laboratory QA/QC program indicate that the laboratory data is accurate and
reproducible and can be relied upon for environmental site investigation purposes.

7.0 DISCUSSION

The Site is used by Normtek to provide services related to NORM management including detection,
decontamination of equipment and final disposal of NORM waste. We understand that waste processing that is
not contained and could cause contamination is handled in the decontamination bay and/or the decontamination
pad on Site.

The subsurface stratigraphy at the Site was generally described by Ghostpine to be fill (sand and gravel) from
ground to approximately 1 mbgs, followed by silty clay to clay with silt to 27 mbgs, sand, and sand and gravel to
43 mbgs, and silty clay to 44 mbgs. The shallow monitoring wells were installed within the shallow fill unit, while
the three deep monitoring wells were installed within the deeper sand or sand and gravel unit, with approximately
30 m of silty clay to clay separating the shallow groundwater from the monitoring wells installed in the deeper sand,
and sand and gravel unit.

In October 2016, the groundwater elevations ranged from 679.38 m to 680.26 masi in the shallow groundwater,
and were approximately 638.7 masl in the deep sand or sand and gravel unit. The groundwater elevations in the
shallow monitoring wells were approximately 1.4 m to 2.4 m higher in October 2016 compared to October 2015,
while the groundwater elevations in the deep monitoring wells were similar in October 2015 and 2016. The shallow
groundwater flow direction in October 2016 was generally to the east-southeast, similar to October 2015. Based
on the groundwater flow direction in shallow groundwater at the Site to be to the east-southeast, MW15-8 is
considered to be located hydraulically upgradient of most Site facilities.

In the 2016 Groundwater Monitoring and Sampling Program, seven of the nine Site monitoring wells contained
sufficient groundwater for sampling, and groundwater concentrations met the applicable CSR AW and DW
standards with the exceptions of:

m Chioride (at MW15-8 only)

m Magnesium (at the seven monitoring wells sampled)

m  Selenium (at MW15-6 only)

g Sodium (at MW15-4 and MW15-8 only)

@ Sulphate (at six of the seven monitoring wells sampled)
m Uranium (at six of the seven monitoring wells sampled)

10 January 2017

' Golder
Report No. 1663385-001-R-Rev0 1
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For the NORM parameters (lead, uranium), dissolved lead were
little variation was noted between the dissolved and total lead conc
Dissolved uranium in the six monitering wells sampled were gre
uranium groundwater concentrations in the shallow monitoring
than the groundwater concentration in the deep monitoring well.
Site appears to be either impacted by NORM or naturally occu
shallow dissolved uranium groundwater concentrations relative to

Groundwater concentrations of petroleum hydrocarbon (including E
and PAHs) were less than the laboratory reporting limit in the se
Hydrocarbons detected in the deep monitoring wells in 2015 w
associated with “pre-existing conditions from historical activities
sites”. Golder notes that drilling muds and fluids may also introd

Similar to 2015, groundwater concentrations of sulphate and
standards. Higher sulphate concentrations are common in the reg
native soils high in evaporative derived salts. In addition to
groundwater concentrations of chloride, selenium and sodium ex
2016. It is noted that chloride, magnesium, sodium, sulphate, a
inferred to be located hydraulically upgradient of the Site facilities.
parameters may be either naturally occurring or migrating from 4
Site.

8.0 CONCLUSION AND RECOMMENDATI¢

The objective of the 2016 Groundwater Monitoring and Sampiing
the Normtek facility as part of the BC Ministry of Environment's (M
waste facility. The 2016 Groundwater Monitoring and Samp
28 October 2016 at the Normtek facility in Fort St. John, BC. Base
concludes the following items:

m  Seven of the nine monitoring wells contained sufficient grou
2016. The two monitoring wells with insufficient volume of
monitoring wells screened within the deep sand/sand and glj

@ The shallow groundwater flow direction in October 2016 wa
reported in 2015.

;1
CSR AW and DW standards, with the exception of chlorid
sodium, sulphate, and dissolved uranium.

e In the deep monitoring well, groundwater concentrations of t
DW standards, with the exception of dissolved magnesium a

i

seven monitoring wells sampled in October 2016.

less than the CSR AW and DW standards and
entrations in shallow and deep monitoring wells.

a\:lr than the CSR DW standard, and the dissolved

lls were up to one order of magnitude greater
This indicates that shallow groundwater at the
ring geochemical conditions may increase the
groundwater quality in the deeper sand unit.

BTEX, VPH, EPHc10.19, EPHc19.32, LEPH, HEPH,
ven monitoring wells sampled in October 2016.
ere interpreted by Ghostpine to be potentially
on site, or from industrial activities surrounding

t:rLe anthropogenic materials to the subsurface.

gnesium exceeded the CSR AW and/or DW
ion based on hard groundwater conditions and
elevated magnesium, sulphate and uranium,
«ceeded the CSR AW and/or DW standards in
nd uranium are elevated at MW15-8, which is
Therefore, the elevated concentrations of these
source located hydraulically upgradient of the:

ONS

Program was to conduct annual monitoring at
oE’s) approval requirements for this hazardous
ling Program was completed by Golder on
d on the results presented in this report, Golder

ndwater for collecting groundwater samples in
water were MW15-1 and MW15-3, both deep
vel unit.

generally to the east-southeast, similar to that

In the shallow monitoring wells, groundwater concentrations of the parameters analyzed met the BC MoE

e, dissolved magnesium, dissolved selenium,

he parameters analyzed met the CSR AW and
nd sulphate.

Groundwater concentrations of petroleum hydrocarbon were less than the laboratory reporting limit in the

10 January 2017
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2016 BASELINE GROUNDWATER MONITORING AND SAMPLING
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Recommendations

Based on the results conclusions provided above, Golder recommends the following:

B A review of the BC MoE’s approvat requirements for the facility be conducted to evaluate if the current scope
for the annual monitoring program meet's MoE’s requirements.

m Continued annual monitoring of groundwater quality at the Site, similar to the scope conducted in 2016. In
addition, as additional data is collected, trends of groundwater concentrations of parameters associated with
the Site operations should be conducted,

m A deskiop review of groundwater quality in the area should be conducted to evaluate if the elevated chloride,
magnesium, selenium, sodium, sulphate, and/or uranium in groundwater at the Site is associated with Site
operations, naturally occurring conditions, or sources located hydraulically upgradient of the Site. Should it
be determined that Site operations have impacted groundwater quality at the Site, then additional monitoring
wells may be required to delineate the groundwater contamination.

| IFMW15-1 and MW15-3 continue to be dry or contain insufficient for sampling, consideration should be given
to replacing these monitoring wells.

9.0 CLOSURE

We trust that the foregoing is adequate for your current needs. Please do not hesitate to contact us if you have
any questions regarding this report.

--------

GOLDER ASSQCJATES LTD.
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10/01/2017 Table 1: Summary of Groundwater Elevations. 1683385
2016 Baseline Groundwater Monitiring
9676 Sawnson Street, Fort St. John, BC

Ground, Top of Casing 8-Oct-2016" 3-Oct-2016~ 28-Oct-16 Change In Water
Monitoring Surface .~ | Well Depth™ ; Groundwater . | Groundwater Groundwater |Level (Oct 2015 to
Well ID Elevation® Elevation . Depth t.o Water Elovation Depth to Water Elevation Depth tlo Water Elevation Oct 2016)
{masl) (masl} (mbtop) (mbtop) | {mbgs) {masl} {mbtop) (mbgs) (masl) {mbtoP} | (mbgs) {masl) ()
MWW 594+ ‘681.14 682.33 35.90 35.55 34.36 646.78 34.35 3218 647.98 Cry <646.53 -
MW15-2 ‘681.36 682.36 45.41 43.65 : 4265 638.71 42.40 41.40 639.96 43664 42.66 638,70 -0.01
MW15-3+* 680.09 680.92 4388 42 22 41.39 638,70 41,39 40,56 £39.53 42,228 41.40 -638.69 -0.01
MW15-4 879,85 68078 3.94 3.80 287 . €76.98 288 1.85 877.8 1 .405_ .48 579.28 240
MW15-5 680,16 G681.13 337 Diry Dry 1.587 0.62 679.54 -
MW15-8 679.88 680.80 3.85 Dry Dry 1.307 0.38 679.49 -
MW15-7 681.38 682.40 3,85 3TT 275 is 678.63 270 | 1.68 f £79.70 2.347 1,33 680.05 1.42
MW15-8 68114 '682.210 3.78 Dry Dry 1.950 0.B8 680.26 -
MW15:9 681.24 68118 2.96 267 . 273 | 6185 272 | 278 | e784s 1119 1.18 680,06 155
Metes:
* Ground surface and top of casing elevation information taken from the Ghostpine Envirenmental Services Lid. 2015 Basefine Groundwater Monitoring Repon,

** Measured well depths based on 2016 measurement.

** Not sampled in 2016

* Dates Inferred from Ghostpine 2015 report {Tables C and D).
masl = metres above sea level

mbtop = metres beiow top of pipe

mbgs = metres balow ground surface

Pz Page 17 of 125 MOE-2018-82594



Diate Printed. 1001720107 Table 2: Groundwater Analytical Results - Sakinity, g Total and d Metals JeeazEs
2015 Baseline Menitering Program
9676 Swanson Street, Fort S5t John, BC
Lecaticn M52 MW154 W55 HWIsS MW3S-7 MWI58 MW15-9
Golder Sampie 10| HNISZ  MWIE4 DUP-A MWISS  MINISE  NWIST  MAISE MWISS
Latoralory 10|} CSR Aquatic CSR Drinking L1850699-3 11BS0SSD6  L18G069G.7 LIBSOGHS-11 LPOSCEOS5 L1850699-4 11850693.1 LIESOESS.Z
Date Sampied| | Lite £ Water s | 2B-0ct7016 28-0002018 JWOHIOIE I6-OctINE 26-CcNIE 29002018 ZEOcL208 2B-Ock20M6
cAlRC H ] 51N ED
Flaid Paramaters .
Headspace Vipows (prm) ND N ND ND- 5] 25, HD
Tempetature (') ap 7.3 . 66 56
pH {pH uhits) 774 72 - - 71 [:1::)
|Conductvity [uSkm} - 5500 3501 - 5113 1406
O Peteribal [my) - 3 5038 - 526 5371
Dissclved Cuygen (mgil) 13 27 - - 13 3z
(Generad Paramolors
{as CaGod) gl 1740 4820 4880 2750 580 2180 4180 1330
salinity fas poo) sal 15 38 36 2] 18 19 32 11
ererhide <1.0 <25 2.5 <10 <10 23 <2.5 218
chleride 1500 250 <10 7 B0 132 3 o 344 140
fuaride - 2.3 W 15 <B4 1.0 <10 0.54 =0.40 055 i o041
nitrate (s N} A0 1° oas 0.25. <025 <040 054 010 [ 0892
e {as N} 0.2.2 i a2 =0.020 0,050 <0050 <0020 <002 <0.020 <0.050 <0010
sutphata ~ 1000 500 1480 2250 2180 1160 332
Disscived Metals .
i 9.5 <0 Mo <0010 <010 0,010 <0010 0087 <0010 G.014
antimeny 0.005 <0I0050 00007 DOOgER  <DO00SD  =0.000%0 D000 0.00082 <0.00050
arsenic a0k 00010 Go013 00014 00010 <0.0010 60065 21,0016 0.0035
banm 1 =0 020 0030 node 0,034 G046 0107 6025 014
eryinm <0 0058 <0010 <0010 <0.0050 <0 0050 <0.0050 <2010 <0,0050
fborcn 5 <010 o20 8 0.1z (13- [ 0.35 o3
leademium a.005 6000364 0O000DS0 00000  COGOIOS 0000062  <DODDOSD  0.00007S  =D.000050
featium a2 444 436 529 sy 370 507 i3
enremium 0.05 <0000S0  <DOCOSE  <DO0OSG  <0.O0DSD  <0DOOSD 000302 <000050  <DOCOSO
coball =0.00059 000082 006077 D.0G2E0 «0.00050 0.0250 006055, 00135
corpes 1 00016 0.0078 ooo7e 0.0025 6.0050 aopze ooit <0.0018
wan <0030 <0050 <0'DED 0132 <0 030 199 <0060 118
read 004 «0.0010 <0.0010 <08010 =0.0018 <0010 <0.0010 <4.0012 <0,0010
Jtnium 013 s <0.050 o398 0403 0281 0.281 438 0.424 <0.050
magnesuT 100 198 854 865 48 208 306 08 121
manganesn 0043 0190 184 TEEE G040 528 06022 123
rreteury .001 a.c0 <0 00020  <DOBOZ0  <DO00Z0  <0O0020  <000020  <0.0002  <DOOD20 <0000
mobhjboenm 10 0.2% 00t2 © 0033 00033 00018 0018 L0015 00034 0.0017
richkel 0250185 | H 00050 00086 0.0080 <0050 <0,80% 00693 60088 80173
potassim ag 53 52 a8 221 <20 48 22
selenium [__oo1 ] aoy 00055 <0ORI <0000 <0010 u.028 oo0i2 <0.0010
siver o005 -0.015 | H <Q.U00050 <G0DODSG <D O0COS0  <OODDSG <0 0DDDS0  0.000060  <0.0D0050  <0.000050
sadum 208, 153 - 340 93 585 163 269 614
thatlium 0.003 <QU0020  <000D20  <G.00020  <D00020  <00O020  <DODD20  <DODIZ0  <D.00020
utamm 1 “0.050 <6.050 <0050 <Bos0 <0 ps0 <0050 <0.050 <0050
irane 3 o0z 04198 2178 0.17% 20754 00508 0.0572 0.252 00243
vanadium <1020 =D.080. <0.000. <0030 <0230 <0030 <050 <0.030
zinc o § 00050 D017 0017 00112 0.0070 00117 <0010 baz
Total Metals. : ;
aturmicumm 3 340 383, 150 2167 127 ‘a3 0778
antimany <DOODSD  0.D0DE3 400703 000094 0 00050 0.00107 0Co0s <0 00050
aisenis G.00%3 0.0026 0.0030 ooo13 <0310 oo o016 0op32
barium 0.1 0091 oo 0076 0051 0,354 0028 iRt ]
berytium =3 7050 <6010 <2010 <0.0050 <0, D050 <0.0050 <0010 <00050
baron oio 0.24 033 0t 62 014 .38 VER)
cadmrm 0000665 000145 000083 0O00DISE  0.00DOT3  DOODEYR  DOO0OTY 0000050
calensm 366 248 443 528 540 a0 538 278
chromssm 000725 DO0413 0.00435 0.00200 <0, 0050 o005 <0 B0S0 000208
leobail 000488 0.00210 003 o.00281 <0. 00050 o8 000082 oo
fcoppet 08237 a0 60118 00074 ocess aota2 08118 0.0038
ran 543 4 435 2 0225 #18 2152 945
lead 0.0033 0037 00037 0.0021 <0 0010 00174 =0 0015 <0010
lithiterm g <0050 0430 0431 0277 0283 2,060 0.404 <0 050
maghesiur 187 B28 B3% am 250 247 644 (111
manganese 0188 0488 0510 D& 0046 17 N34 569
metcury «0 00020 ; <0000 <000020  =DOOO0  <O00020  <DOCO20 <0 00020
molybdenur Q0018 0.0035 0010 00015 nooig 0,0033 00021
[nicked 00140 om2s 0.0058 1 G050 h.iaez. 00086 0.0153
potassium 52 78 43 21z ag 45 21
salenlum 0.0051 <0.0¢10 <0.00%0 00125 0.0028 o0mz <0.0019
silver 0.000039 opa0tar  SO00101 0000222 00024} <0.000050  €.000104
sadium a8 ars 92.1 524 125 282 518
thallim <0 B0020 <000020  <GOCDZ  <0.00020 000034 <QO0020 <0002
A 0064 0,084 <0050 <0050 070 <1050 <0053
uransm 20156 0182 00825 0835 00388 0228 00214
|vanadium “0 030 <0060 <0080 <0050 <0030 <0 03 <i.060 <0030
sine. 20325 0024 004 0.0265 00074 00521 <B.010 0760
Hedés
Resuds are epressed inniliginms pes bire gmgrl). vnless clenaise noted.
v fram the T aled Shes Feged ("CSR"; BT Reg 37596, O.C. 148006 and M271/2004, inchuding amendments vp 1o BC Reg 1842016, hiy 19 2016}
Land Use atibrevistions: AW (Agustc Life, treshwalers and [ {Drintung Water).
5 = C3R Schedule '0 standard
H = praneid is Herdness dependent
= slandard is pH dependent
€1= stangard is chiaride cependent
alw slandad ity andfor sainty basad
V= Standardis dakice dependant: V1 1eters i chromium V) and N1F rebers bo chronsium R
T = stercdard vanes wih lemperaius
OATDE = quaity assurance [ gualey cartinl FTiA # feld duphcate availabie. FO = Fietd duphicate
s peachest sainy uril )
‘malindy i 8 Uniliess paramater that is soughty eruivalend 1 grams per Lire
324 » indicates pplicable CSR DYW slandard
L ©.0438 | B s applicabie C58 AW sianderd
" s peatiian
T 2 SO A B
Pt e 1ot
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10/01/2017

Table 3: Groundwater Analytical Results - Petroleum Hydrocarbons

2016 Baseline Groundwater Monitoring Program
9676 Swanson Street; Fort St. John, BC

1663385

Locati MW15-2 MW15-4 MWi55 MW15-6 MW15-7 MW15-8 W59
Golder Sample 1D MW1S-2 MW1S-4 DUP-A MW1S-5 MW15-6 MW1S-7 MWI1S-8 MW1S-8
Laboratory ID)| CSR Aguatic CSR Drinking L1850699-3  L1850699-6  L1850899:7  |1850699-11  L1850699-5  L1850699-4  L1850689-1  L1850699-2
Date Sampled Life 2 Water § | 28-Oct-2016 28-Oct-2016  28-Ocl-2016  2B-Oct2016  28-Oct-2016  28-Oct-2016  28-Oct-2016  28:0ci-2016
Qa/ac 2 3 FDA FD
Field Parameters
Headspace Vapours {ppm) ND ND ND ND ND 25 ND
Mornoaromatic Hydrocarbons
benzene 4 0,005 <0.00050 <0,00050 <0.,00050 <0,00050 <0.00050 <0.00050 <0.00050 <0.00050
ethylbenzene, 2 0.0024 <0,00050 <0.00050 <0.00050 <0,00050 <0.00050 <0.00050 <0.00050 <0.00050
methy| tertiary butyl ether (M 34 0.015 <0.00050 <0.00050 <0.00050 <0.00050 <0,00050 <0,00050 <0,00050 <0,00050
styrene 0.72 <0.00050 <0.00050 <0.00050 <0,00050 <0,00050 <0.00050 <0,00050 <0,00050
{toluene 0,38 0.024 <0.00050 <0.00050 <0.00050 <0,00050 <0,00050 <0.00050 <0,00050 <0.00050
ortho-xylene <0.00050 <0,00050 <0.00050 <0.00050 <0.00050 <0,00050 <0,00050 <0.00050
meta- & para-xylene <0.00050 <0,00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
tetal xylene 0.3 <0,00075 <0.00075 <0.00075 <0.00075 <0.00075 <0.00075 <0.00075 <0.00075
VHwe10 15 715 15 <0.10 <0.10 <0.10 <0.10 <0,10 <010 <010 <0.10
VPHwW 15 <0.10 <0.10 <010 <0.10 <0,10 <0.10 <0.10 <0.10
Other Hydrocarbons
EPHWis4s [ 5 «0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
EPHWg.5; <0.25 <0.25 <0.25 <0.25 <0,25 <0.25 <0.25 <0.25
LEPHw <0.25 <0.25 <0.25 <0,25 <0.25 <0.25 <0.25. <0.25
HEPHwW <0.25 <0.25 <025 <0.25 <0.25 <0,25 <0,25 <0.25
Polycyclic Aromatic Hydrocarbons
acenaphthens. <0.000050  <0.000050  <D.000050  <G.000050 <0.000050  <0.000050  <0.000050 <0.000050
acenaphthylene <0.000050 <0.000050 <0.000050 <0.000050 <0.000050. <0,000050 <0.000050 <0,000050
acridine 0.0005 <0,000050 <0,000050 <0.000050 <0.000050 <0.000050 <0,000050 <0.000050 <0,000050
anthracene 0.001 <0.000050 <0.000050  <0.000050 <0.000050 <0,000050 <0.000050 <0.000050 <0.000050
benzo(a)anthracene 0.001 <0.000050 <0.000050  <0.000050 <0.000050 <0,000050 <0.000050 <0.000050 <0.000050
benzo(a)pyrene 0.0001 0.00001 <0.000005G  <0.0000050  <0.0000050  <0.0000050  <0.0000050  <0.0000050  <0.0000050  <0.0000050
benzo{b)flucranthene <0,000050 <0.,000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
benzo(g,h.)perylene <0.000050 <0.000050 <0.000050 <0,000050 <0.000050 <0.000050 <0.000050 <0.000050
benzo(k)fluoranthene <0,000050 <0.000050 <0,000050 =0.000050_____ <0.000050. . <0.000050 <0.000050 <0 {00050
chrysene | 0.001 | <0.000050 <0,000050 <0.000050 <0.000050 <0,000050 <0.000050 <0.000050 <0,000050
dibenzo(a,hjanthracene _ <C.0000050  <0.0000050  <0.0000050  <0.0000050 <0,0000050 <0.0000050  <0.0000050 <0.0000050
fluoranthene. 0.002 <0.000050 <0,000050 <0.000050 <0,000050 <0.000050 <0.000050 <0,000050 <0.600050
fluarene 012 <0.000050 <0.000050 <0.000050 <0,000050 <0,000050 <0.000050 <0.000050 <0.000050
indeno(i,2,3-c,djpyrene <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
naphthalene 0,01 <0.000050 <0,000050 <0,000050- <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
phenanthrene u;@. <0.000050 <0.000050 <0,000050 <0.000050 <0.,000050 <0,000050 <(.000050 <0.000050
pyrene 0.0002 <0.000050 <0,000050 <0.000050 <0.000050 <0,000050 <0.000050- <0,000050 <0.,000050
quinoline 0.034 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0,000050 <0.000050 <0.000050
Moles:;

Results are expressed in miligrams per litre (mgiL), unless otherwise noted.

Standards shawn from the C

Sites Reg

Land Lise abbreviations: AW (Aquatic Lifa}, IV (Imigation); L\W (Livestock); and DW (Drinking Water).

'§'= CSR Schedule 10 standard

EPHwig.49 = extraciable pelroleum hydrocarbons, carbon range 10-19; LEPHw = light extractabie petroleum hydrocarbons
WWhere waler use for the protection of aquatic Iife applies, the standards for EPHwig.1s is equivalent to LEPHw, when no LEPHw analysis is undertaken.
WPHw = volatile petroleum hydrecarbons; ViHwE-10 = volatile hydrecarbons, carbon range 6:10
Where water use for the protection of aguatic life applies, the standards for Viwg.y, equivalent to VPHw, when no VPHw analysis is undertaken,
PAH = polycyclic aromalic hydrocarben
QAXQC = qualily assurance / qualily controf, FDA = field duplicate available, FD = Fiela duplicate

. 344 Yellow font indicates concentration exceeds applicable CSR DW standard,

(344

| 0.0499

GiFira/ 2015 Proj 1651385 Nermbek G Sarnping| 1950355 001-A-Re 0 TBLE
Tabies 2+ SGW Aralytical Resaty s1sT3 PHE

| Boxed font ingicates concentration exceeds applicable CSR AW standard.

P,

1 {"CSR™ BC Re. 376/96, O.C. 1480/36 and M27 1/2004, including amendments up to BC Reg. 184/2016, July 19, 2016},
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10/01/2017 Table 4: QA/QC Results - Inorganics and Total and Dissolved Metals 1663385
2016 Baseline Groundwater Monitoring Program
9676 Swanson Street, Fort St. John, BC

Location| MW1S-4 e Blanks
Golder Sample ID]  MW15-4 DUP-A Relative FIELD BLANK | TRAVLE BLANK
Laboratory (D] 118506996 L1ssoges-7 | | Soorien | Percent | Detence || ' jas0699-9 | 11850699-10
Date Sampled] 28-Oct-20168 2B-Oct-2016 'L’im““g Difference “ 28-0ct-16 28-Oct-16
Qalqc FDA FD.
—
General Parameters
Hardness-(as CaCO3) (mg/L) 4620 4680 0.50 4850 1.3% NA <0.50 -
inity (psu) 35 36 1.0 36 NA 0.10 <10 <1.0
Other lnorganics
{bromide <25 <2.5 0.050 NG . B <0.050 <0,050
chloride 71 80 0.50 76 12% NA <0.50 <0.50
fluoride <10 <1,0 0.020 NC - - =0,020 <0.020
nitrate {as Nj <0,25 <0,25 0.0050 NC - - <0.0080 <0).0050
nitrite (as N} <0.050 <0.050 0.0010 NG - - <0,0010 <0.0010
sulphate 4220 4550 0.30 4385 7.5% NA <0.30 <0.30
Total Metals
aluminum 340 3.53 0.010 3.47 3.8% NA <0.010 <0010
antimony 0.00093 0.00103 0.00050 0.00098 NA 0.20 <0.06050 <0.00050
arsenic 0.0026 0.0030 0.0010 00028 NA 0.40 <0.0010 <0.0010
barium .08 0.091 0.020 0.091 NA .00 <0,020 <0.020
beryliim <0010 <0.010 0.0050 NC - - <0,0050 <0.0050
boron 0.24° 0.23 010 0.24 NA 0.10 <010 <010
cadmium 0000155  0.000183 0.000050 0.000169 NA 0.56 <0.000050 <0.000050
caicium 445 443 0.10 446 1.3% NA <010 <0.10
chromium 0.00413 0.00435 0.00050 0.00424 5.2% NA <0.00050 <0,00050
cobalt 0.00310 0.00334 0.00050 0.00322 7.5% NA <0.00050 <0.00050
copper 0.0123 004118 0.0010 0.01205 4.1% NA <0.0010 <0.0010
iron 422 436 0.030 4.29 3.3% NA <0,030 <0.030
lead 0.0037 00037 0.0010 0.0037 NA 0,00 <0.,0010 <0,0010
rlllhlum 0.430 0.431 0,050 0.431 0.23% NA <0.050 <0,050
magnesium 828 835 0.10 832 0.84% NA <0.10 <0.10
{manganese 0,486 0.510 0.010 0.498 4.8% NA <0.010 <0.010
mercury =(.00020 <0.00020 0.00020 NC - - <{.00020 <0.00020
malybdenum 0.0037 0.0035 0.0010 0.0036 NA 0.20 <0.0010 <0.0010
nickel 0.0131 00129 0.0050 00130 NA 0.04 <0.0050 <0.0050
polassi 77 7.8 20 7.8 NA 0.05 <20 <2.0
sélenium <0.0010 <0.0010 0.0010 NG - - <0.0010 <0.0010
silver 0000192  0.000101 0.000050 0.000147 NA 182 <0,000050 <0.000050
sodium 379 379 20 379 0.00% NA <20 <20
thallium <000020  <0.00020 0.00020 NC - - <0,00020 <0.00020
titanium 0.078 0,084 0.050 0.082 NA 0.10 <0.050. <0050
uranium 0.211 0.189 0.00020 0.200 1% NA <0.00020 =0,00020
vanadium <0060 <0.060 0.030 NC = - <0.030 <0.030
zinc 0.038 0.041 0.0050 0.040 7.6% NA <0.0050 <0.0050
Dissolved Metals
aluminum <0.010 <0.010 0.010 NG - - <0010 -
antimony 0.00071 0.00069 0.00050 0.0007C. NA 0.04 <0,00050 -
arsenic ‘0.0093 00014 0.0010 0.0014 NA o.a0 =0,0010 -
barium 0.030 0.030 0.020 0.030 NA 0,00 <0,020 -
beryitium <0.010 <0.010 0.0050 NG - - <0.0050 -
boron 0,20 0.21 VRD] 021 NA 0.10 <0.10 -
cadmium 0000090  0.000096 0.000050 0.000093 NA 012 <0.000050 -
calcium 444 446 010 445 0.45% NA <0.10 -
chromium <0,00050  <0.00050 0.00050 NG - - <0.00050 .
cobalt 0.00082 0.00077 0.00050 0.00080 NA 010 <0.00050 -
copper 0.0079 0.0078 0.0010 00079 1.3% NA <0.0010 =
iron > <0,060 <0.060 0,030 NC - E <0.030 -
lead <0,0010 <0.0010 0.0010 NC - - <0.0010 .
lithium 0.398 0.403 0,050 0.401 1.2% NA <0.050 -
Imagnesiim 854 865 0.10 860 1.3% NA <010 B
\manganese 0.190 0.184 0.010 0.187 3.2% A <0.010 -
mercury <0.00020 <0.00020 -0.00020 NC - - <0,00020 -
molybdenum 0.0033 0.0033 0.0010 00033 NA 0.00 <0.0010 .
nickel 0.0086 0.0080 0.0050 0.0083 NA 0.12 <0.,0050 .
polassium 53 5.2 2.0 5.3 NA 0.05 <2.0 .
selenium <0.0010 <0,0010 0.0010 NG . - <0.0010 -
silver <0.000050  <0.000050 0.000050 NC - - <0,000050 -
sodium 237 340 2.0 339 0.89% NA <20 .
thallium <0.00020 <0.00020 0.00020 NC - . <0.00020 -
titanium <0,050 <0.050 0,050 NC - - <0,050 -
uranium 0.178 0.179 0.00020. 0.179 0.56% NA <0.00020 “
vanadium <0.060 <0.060 0.030 NC . . <0.030 g
|zine 0.017 0.017 0.0050 0.017 NA 0.00 <0,0050 -
MNotes:

Resulls are expressed in miligrams per litre (mgfL), unless otherwise noted.

QAGC = quaﬁk)r aswranca Iquality control, FDA = field duplicate available, FD = Field duplicate

L ¥ Rep g Limit (LRL) ir the miini concentration that could be measured by laboratory instrumentation for a specific sample.

Mean indicates the mean er average value calculated of a field duplicate pair {the FDA and the FO).

Relative Percant Difterence (RPD) is calculated when the mean value is greater than five times the LRL; Golder's internal QA/QC targst is less than 20%
Ditferénce Faclor {DF) is calculated when the mean value is less than five times the LRL; Gelder's intemal QA/QC target is less than 2.

BOLD font indicates the parameter analyzed axceeds Golder's data quality objectives.

.
Tables 2 -5 GW Analylles] Reaubs T4 04_GO5 Meials
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10/0172017 Table 5: QA/QC Results - Petroleum Hydrocarbons 1663385
2016 Baseline Groundwater Mniitoring Program

9676 Swanson Street, Fort St. John, BC
Location MW1s4 Blanks
Golder Sample ID] MW1S4 DUP-A Relative . FIELD BLANK | TRAVLE BLANK
Laboratory ID| L1850699-6 L1850898-7 L;:p";;‘lﬁg Meah | Percent Piference | | L1ssosse0 | L1850699-10
Date Sampled| 28-Oct-2016 28-Oct-2018 ||| Limit Difference 9 28-Oct-16 28-Oct-16
Qa/Qc FDA FD (%}

Monoaromatic Hydrocarbons

benzene <0,00050 <U,DDC;‘50 0.0005 NC - - <0,00050 =<0.00050
ethylbenzene <0,00050 <0,00050 0.,0005 MC - - =0.00050 <0.00050
methyl tertiary butyl ether (WTBE) <0.00050 <0.00050 0.0005 ‘NC! - - <0.00050 <0.00050
styrene <0.00050 <0.00050 0.0005 NC! - - <0.00050 <0.00050
toluene <0.00050  <0.00050 0.0008 NC: - - <0.00050 <0.00050
ortho-xylene <0,00050 <0.00050 0.0005 NC - - <0.00050 <0.00050
meta- & para-xylene <0.00050  <0.00050 0.0005 NC - - <0.00050 <0.00050
{otal xylene <0.00075 <0.00075 0.00075 NC - - <0.00075 <0.00075
VHwg.10 <0.10 <0,10 0.1 NC - - <010 <0.10
VPHw <0,10 <0,10 01 NE, - - <0.10 <0.10
Other Hydrocarbons
{EPHWy5.40 <0.25 <0.25 0.25 NC - - <0.25 <0.25
EPHwia3, <0,25 <0.25 025 NC - - <0,25 <0.25
LEPHwW <0.25 <025 0.25 NC - - <D.25 =0.25
HEPHw <0.25 <0.25 025 NC - - <0.25 <0.25
Polycyclic Aromatic Hydrocarbons o

acenaphthene ) <0,000050 <0.000050 0.00005 NC - - <0,000050 <0.000050
ac phihylene <0.000050  <0.000050 0.00005 NC - - <0.000050 <0.000050
acridine <0,000050 <0.000050 0.00005 NC - - <0.000050 <0,000050
anthracene <0.000050 <0.00005C 0.00005 NC - - <0,000050 <0.0EID'05CI'
Ib_e_nzo(a)authracane <0.000050  <0,000050 0.00005 NC - - <0.000050 <0.000050
benzo{a)pyrene <0.0000050 <0.0000050 0.000005 NC - - <0.0000050 =0.0000050
benzae(b)flucranthene <0.000050 <0,000050 0.00005 NC - . <0.000050 <0.000050
benzof{g,h,ijperylene <0.000050  <0.000050 0.00005 NC - - <0.000050 <0.000050
benze(kfiucranthene <0.000050 <0,000050 0.00005 NC - - <0.000050 <0.000050
chrysene <0.000050  <0.000050 0.00005 NC - - <0.000050 <0.000050
dibenzo(a h)anthracene <0.0000050 <0.0000050 0.000005 NC - - <0.0000050 <0,0000050
fluoranthene <0.000050 <0.000050 0.00065 NC - - <0.000050 <0.000050
fluorene <0.000050  <0.000050 0.00005 NC - - <0,000050 <0.000050
indeno{1,2,3-c.d}pyrene <0.000050  <0.000050 0.00005 NC - - <0.000050 <0.000050
naphthalene: } <0.000050 <0.000050 0.00005 NC - - <0.000050 <0.000050
:phénanthrens <0.000050 <0.000050 0.00005 NC - - <0.000050 <0.000050
pyrene <0.000050  <0.000050 0.00005 NC - - <0.000050 <0.000050
quinoline <0.000050  <0.000050 0.00005 NC - - <0.000050 <0.000050
MNotes:

Resulls are expressed in milligrams per litre (mg/L), unless atherwise neled.

QAAQC = quality assurance / quality control, FDA = field duplicale available, FD = Field duplicate
Laboratory Reporting Limit (LRL) indicates ihe minimum concentration that could be measured by laoratory instrumentation for a specific sample.
Mean indicates the mean ar average value calculated of a field duplicate pair (the FDA and the FD). '
Relative Percent Difference {RPD) is calculated when the mean value is greater than five times the LRL; Gotder's internal
Difference:Factor {DF) is calculated when the mean value s less than five times the LRL; Golder's infernal QA/QC target is less than 2.
BOLD font Indicates ihe parameler analyzed exceeds Golder's data quality objeclives,

i Pr ok GV Sampli £01-R-RevnTBELS
Tablu} = 5 GW Arafyfeal Hesuds xia TS 'm\‘nc PHC
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2016 BASELINE GROUNDWATER MONITORING AND SAMPLING
REPORT

Groundwater Monitoring Field Data

Golder

10 January 2017
Associates

Report No. 1663385-001-R-Rev0

Page 28 of 125 MOE-2018-82594




Groundwater Monitoring anc. .ow-Flow Sample Collection

N
Location: 44676 SwanSan S+, P8I ) KO Pump: Owatera U Peristattic  [1 Geo-submersitle L1 Bladder .
Projact #: 156 33%S — 800~ Pump Description: ‘
Date: Nt AT 00 Water Quality Meter (YSi) Model/Serial No.:
Personnel: $. Wesagk Monitoring Equipment:
Weather: Decontamination Method:
sample |~ ... CroundwaterMonitosing Oata ] Loidotls i U c {9’
o oa:?i:n Depth to | Depthto | Thickness | Depth to |Headspace arage Cumulativ em arbid Redox a e:::;:nu“;ne;al‘w
| | | | st | o | P | T | e | ool || 2 | e | S
. SSY ' 2,39\ 5e fe 35 148
Mwts | o B 3,77 7:5% 2ze] — e
o l[r]'}B zrf-)g f‘/J !ﬂ\/d o f !c"’:f? 7:._3) ZJ_-’? i/}.—j /‘)'7«71 [~ ‘sz-:‘?s
- : QS e | 7 1 |20 [F19¢ LS |=5754
w: 0| 7 [PLTNRD ST,
RER] |4:€ (0|54 125 524
MiN IS | I .
ls ‘:}’7 7.7/ -.’X/é /V'c} 35,3":??/?/:]
YN | | ,'f.;‘? A3 ';éia\ FIR '/,f? 376 |
. _ L | - e 152 Pans | - L TY |l
= { b 1 4 M/ 2.46] | A (i572; (7|68 2573 LCT atl
e | - ; K| 1) 6.2 6, 7C |6 zf-:zf GAS mount
’ L.' 1 . ; f‘!{_’ ? ;ﬂ- &?6, »-?6”6 f‘f' € 'C;’&a- . G‘-“ ~7. '
19 \nsd- | /g /10 5, G |0 7/ 3950 L 7 =573 Sooerged
| /13 {52 K7/ peed 3,43 | =320 F
. : (7€ S& |58 667 506 kAT
muid) | e | %o / - - —*07 g ih
—3 |RBENYT |V |y | ! i
" _ . 2y
! Tl a¥ F for
"«'ﬁrs'fﬂ( i
«far s

AA e ALS  Amber ﬂwcr\ 777- ?70 S,O_sq

Note; Recommended stabilization criteria; lemp +0.5°C; pH-x 0.1 units; EC + 3%; DO+ 1 mgiL; ORP £ 10 mV; for at least three successive mearsurements tha‘t_ are'made every 3-5‘minmes
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Groundwater Monitoring anc. _ow-Flow Sample Collection

Location: _ 4476 Jwilsan 81, FET, 8O Pump: Dl watera L Peristalic L3 Geo.submersible LJ _ Bladder
Project#: __ 16483 ¥S —-fa{i?{}_ ) Pump Description:
Date: f, A% Aok Water Quality Meter (YSi) Modsl/Serial No.:
Personnel: <, FuSaq X Monitoring Equipment:.
ﬁ’egther: Decontamination Method:
Groundwater Monitoring Data Flold Parameters
Sample | [ 5 Rt RaE _ I R ' Comments {generat
WellID | Collection Depthto | Depthto |Thickness | Depthto Headspace Purge Rate Cumulativ Tomp EC Turbidity 0o Redox appearance of jemy o, well
: ate NAPL | ofNAPL | bottom | Vi - Ti Ratel op A TR I - | Potentiat i
L {:bm:j (mbtac) o{mm} (mbtac) ?;f:;;s | Wminy v:!u;?;.} ) E fﬂm (NTU)  (molL) (m‘\‘nm%g condition, fisiGguplicates)
s | | . |
v Ny ¥ A ‘} 5 \
_ 7 fg ;C{{ Py / /d AN T /'I;gl | o
3 f% _ _ . ' s :’_w
mws | 267 il A4
~6 i fg/ (g-”(' : -/v/j ,\A 3,444
- ;
7 T 3T 2 kel 5 A3 ST
mw;‘.{ Yy A e A7 q—;g 7:‘1"1' bY ol D i5f
-1/ aif | W5 |\ BB 00 | DUP-A
mﬁj f'/< ‘fg, J ﬂ‘h/g,, f?!-;?l' : 7 L. _ _ 4::7; ‘5 :‘%Ej h
; > - 1 - S i e £
~3 IS zag |3/ | A ¥| 463 IV Sz mlinin Gog 50
b \.‘/ L e i /t/ ) j f: S.-b
(@ |- oo deer Ll
”:“a‘a\i- 2 sl §9 b(f't
»
s

Note: Recommended stabilization criteria: temp +0,6°C; pH % 0.1 units; EC + 3%; DO = 1 mg/L; ORP & 10 mV; for at least three successive mearsurements that are made every 3-5 minutes
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ey

Groundwater Monitoring an.. _ow-Flow Sample Collection

3, Bl Pump: O waterra L Peristaiic 01 Geo-submersible L1 Biadder
ot

Location: 9616 SvranSen 5+: FS
b Pump Description:

Project #: 1£6 338S ~ (00U

Date: B¢+ Al Fols Water Quality Meter (YSI) Model/Serial No.:
Personnel: $, Busaaic Monitoring Equipment:
Weather: Decontamination Method:

_ FeidParameters

Groundwater Monitoring Data I I

Sample. [ 7o o PR . e ,
WellID | Collection _9:]5;1‘: :o D;ﬁll-w T::;:tﬁﬂ;sl-s P:GPI::;‘O !H‘ef:::pu;ce T1me {Purge Rate c:';::;z" Temp pH Iagac‘%;ﬁ Turbidity PO Pgtn:::nl appe_arancao!fds:mptn, well
a - 3 dition, licates]
™ (mbtac) | (mbtoc) | (mm) | (mbtoc) | (ppm) (Uminl |youme(ny] e | (7O | (mgy | PR | conditin, ield dupicates)
| 73 7205501 263 Spnly

awis tmp |KF 1
P38 197 ) | 7 (3454 | Ad

" Note: Recommended stabilization criteria: temp +0.5°C; pH £ 0.1 units; EC  3%: DO £ 1 mg/L; ORP £ 10 mV; for at least three successive mearsurements that are made every 3-5 minutes
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GOLDER ASSOCIATES LTD.
ATTN: Tom Horvath
10628 Peck Lane

Site 18 Comp 26, SS2 Stn Main

Fort St. John BC V1J 4M7

Certificate of Analysis

[This report shall not be reproduced except in full without th

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W8 Canada |
ALS CANACALTD  Part of the ALS Group A Campbel|

Report Date:
Version:

Lab Work Order #: L1850699

Project P.O. #: NOT
Job Reference:

SUBMITTED

C of C Numbers: 14-473946

Legal Site Desc:

[hmn ,4mm2w

Amber Springer, B.Sc
Account Manager

GHT SOLUTIONS SIGHT P

Brothers Limited Company

BPTNER

Date Received: 28-0CT-16

08-NOV-16 11:37 (MT)

FINAL

Client Phone: 250-785-9281

@ written authority of the Laboratory.)

Phone: +1 604 253 4188 | Fax: +1 604 253 6700
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L1850699 CONTD....

PAGE 2 of 10
ALS ENVIRONMENTAL ANALYTICAL REPORT 32:2:’“;;1““
B - Sample ID i .L1350699-1 1.1850699-2 L1850699-3 L1850699-4 £.1850699-5
Description | Gw Gw W GW ow
Sampled Date | 28-OCT-16 28-0CT-18 28-0CT-16 28-0CT-16 28-0CT-16
Sampled Time 10:13 14:16 11:40 15:28 15:_1{l
Client ID MW1S-8 MW1S-9 MW1S-2 MW1S-7 MWiS.6
"WATER - )
Physical Tests Hardness (as CaCO3) (mg/L) 4180 1330 4740 2180 2580
Salinity (psu) 3.2 1.1 15 1.9 1.9
. oLDS mos CLDS
Anions and Bromide (Br) {(mg/L) <25 2.16 <1.0 23 <1.0
Nutrients . oLos
, Chloride (Cl) (mg/L) 344 140 <10 101 31
é Fluoride (F) (mg/L) <1.0 oS 0.41 <£|;,4()tws 0.55 <0,40mus
Mifrate (as N) (mgiL) 0.28 0.602 0.88 ~<CL‘IOOLD!5 0.54
DLDS oS oS bLos OLDS.
Nitrite (as N) (mg/L) <0.050 <0.010 <0.020 <0.020 <0.020
Sulfale {(SO4) (mg/L) 3290 332 1490 1160 2190
Total Metals Aluminum {Al)-Total (mag/L) 0.130 0.779 3.21 127 0.167
Antimony (Sb)-Total (mg/L) [ 0.00093 <0,00050 <0.00050 0.00107 <0.00050
Arsenic (As)-Total (mg/L) 0.0016 0.0033 0.0032 0.0125 <0.0010
Barium (Ba)-Total (mg/L) 0.029 0.109 0.101 0.354 0.051
Beryliium (Be)-Total (mg/L) 0010 <0.0050 <0.0060 <0.0050 <0.0050
Boron (B)-Total (mg/L) 0.38 0.1 0.10 0.14 0.27
Cadmium (Cd)-Total {mg/L) 0:000071 <0.000050 0.000665 0.000272 0.000073
Calcium (Ca)-Total (mg/L) 539 278 366 303 540
Chromium (Cr)-Total (mgfL) <0.00050 0.00208 0.00735 0.0105 <0.00050
Cobalt (Co)-Total (mg/L) 0.00062 0.0122 0.00495 0.0499 <0.00050
Copper (Cu)-Total (mg/L) 0.0116 0.0036 0.0237 0.0182 0.0055
Iron {Fe)-Total (mgiL) 0.152 9.46 5.43 719 0.225
Lead (Pb)-Total (mgil) <0,0010 <0.0010 0.0033 0.0174 <0.0010
Lithium (Li)-Total (mg/L) 0.404 <0.050 <0,050 0.060 0.289
Magnesium (Mg)-Total (mg/L) 644 98.6 197 247 290
Manganese. (Mn)-Total (mg/L} 0.034 5.69 0.186 1.7 0.046
Mercury (Hg)-Total (mg/L} | <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Molybdenum (Mo)-Total (mgL) | 0.0033 0.0021 0.0019 0.0019 0.0015
Nickel (Ni)-Total (mg/L) 0.0086 0.0153 0.0140 0.0942 <0.0050
Potassium (K)-Total (mg/L) 45 2.1 52 49 212
‘Selenium (Se)-Total (mg/L) 0.0012 <0.0010 0.0051 0.0028 0.0125
‘Silver (Ag)-Total (mg/L) <0.000050 0.000104 0.000099 0.000243 0.000222
Sodium (Na)-Tolal (mg/L) 282 51.8 141 125 52.4
{ Thallium (Th)-Total (mgiL) <0.00020 <0.00020 <0.00020 0.00034 <0.00020
Titanium (Ti)-Total (mgiL) <0.050 <0.050 0.064. 0.170 <0.050
Uranium {U)-Total (mg/L) 0.228 0.0214 0.0196 0.0308 0.0835
Vanadium (V)-Total (mgiL) 0060 | <0.030 <0.030 <0.030 <0.030
Zinc (Zn)-Total (mg/L) A:o,moDLHc 0.760 0.0325 0.0521 0.0074
_Dissolved Metals Dissolved Mercury Filtration Location EIELD FIELD __FIELD EIELD FIELD

* Please refer to the Reference Information section for an explanation of any qualifiers detected.




L1850699 CONTD....

PAGE 3 of 10
ALS ENVIRONMENTAL ANALYTICAL REPORT 08-NOV-16 11:37 (MT)
Version: FINAL
Sample ID L1850699-6 L1850699-7 L1850698-9 1.1850699-10 L1850698-11
Description GW Gw GwW GW
Samp|ed Date 28-0CT-186 2B-0CT-16 28-0CT-16 28-0CT-16
Samp!ed Time 12:44 12:44. 15:45 15:80
Client ID 1S4 DUP-A FIELDBLANK | TRAVEL BLANK MWIS-5-
WATER
Physical Tests Hardness (as CaCO3) (mg/L.} 4620 4680 <0.50 2750
Salinity (psu) 3.5 3.6 <1.0 <1.0 21
Anlons and Bromide (Br) (mg/L) <5 ° 25 0,060 <0.080' <10 0Los
Nutrients
Chioride (C1) (mg/L) 71 80 <0.50 <0.50 132
Fluoride (F) (mgiL) o " 0™ <0.020 <0.020 054
Nitrate (as N} (mgfL) 025 025 | <0.0050 <0,0050 w10 |
Nilrite (as N) (mg/L) 0050 || <0050 | <0.0010 <0.0010 <0020
Sulfate (S04) (mglL) 4220 4550 <0.30 <0.30 2250
| Total Metals Aluminum (A)-Total (mg/L) 3.40 353 «©.010 <0.010 1.90
Antimony (Sb)-Total (mg/t.) 0.00093 0.00103 <0.00050 <0.00050 0.00094
' Arsenic (As)-Total (mg/L) 0.0026 0.0030 <0.0010 <0.0010 0.0013
Barium (Ba)-Total (mg/L) 0.091 0.091 <0.020 <0.020 0.076
Beryllium (Be)-Total (mg/L) :Q_U‘[UDLHG {U_mﬁuHc <0.0050 <0.0050 <0.0050
Boran (B)-Total (mg/L) 0.24 0.23 <0.10 <0.10 0.11
Cadmium (Cd)-Total (mg/L) 0.000155 0.000183 <0.000050 <0.000050 0.000168
Calcium (Ca)-Total (mg/L) 449 443 <0.10 <0.10 529
Chromium (Cr)-Total (mg/L) 0.00413 0.00435 <0,00050 <0.00050 000200
Cabalt (Co)-Total (mg/L) 0.00310 0.00334 <0.00050 <0.00050 0.00281
Copper (Cu)-Total (mg/L) 0.0123 0.0118 <0.0010 <0.0010 0.0074
Iron (Fe)-Total (mgfl) 422 436 <0.030 <0.030 2.01
Lead (Pb)-Total (mg/L) 0.0037 0.0037 <0.0010 <0.0010 0.0021
Lithium (Li)-Total (mg/L) 0.430 0.431 <0.050 <0.050 0277
Magnesium (Mg)-Total (mg/L) 828 835 <0.10 <0.10 331
Manganese (Mn)-Total (mg/L) 0.486 0.510 <0.010 <0.010 0.640
Mercury (Hg)-Total (mg/L) <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Molybdenuii (Mo}-Tofal (mgiL) 0.0037 0.0035 <0.0010 <0.0010 0.0019
Nickel (Ni)-Total (mg/L) 0.0131 0.0129 <0.0050 <0.0050 0.0058
Polassium (K)-Total (ma/L) 7.7 7.8 <2.0 <20 43
Selenium (Se)-Total (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Silver (Ag)-Total {mgiL) 0.000192 0.000101 <0.000050 <0.000050 0.000101
Sodium (Na)-Total (ma/l.) 379 379 <2.0 <20 92.1
Thallium (TI)-Total (mg/L) <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Titanium (Ti)-Total (mg/L) 0.079 0.084 <0.050 <0.050 <0.050
Uranium (U)-Total (mg/L) 0.211 0.189 <0.00020 <0.00020 0.0825
Vanadium (V)-Total (mg/L) <o.oﬁomc .<D.0600'mc <0.030 <0.030 <0.030
Zing (Zn)-Total (mg/L) 0.038 0.041 <0.0050 <0,0050 0.0265
Dissolved Metals Dissolved Mercury Filtration Location FIELD FIELD FIELD FIELD

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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11850699 CONTD....
PAGE 4 of 10
08-NOV-16 11:37 (MT)

ALS ENVIRONMENTAL ANALYTICAL REPORT

Version: FINAL
Sample 1D L1850699-1 L1850699-2 L1850699-3 L1850699-4 L1850699-5
Description Gw Gw GwW GW GW
Sampled Date|  28-OCT-16 28.0CT-16 28-0CT-16 28-0CT-16 28-OCT-16
Sampled Time 10:13 14:15 11:40 15:28 15:18
Client ID MW15-8 MW1S-9 MW1S-2 MWIS-T MW15-6
e e e e I |
Dissolved Metals Dissolved Metals Filtration Location FIELD FIELD FIELD FIELD FIELD
Aluminum (Al)-Dissolved (mg/L) | <0010 0.014 <0.010 0.092 <0.010
Antimony (Sb)-Dissolved (mg/L) | 0.00082 <0.00050 <0.00050 0.00084 <0.00050
Arsenic (As)-Dissolved (mg/L) 0.0016 0.0035 <0.0010 0.0065 <0.0010
Barium (Ba)-Dissolved (mg/L) 0.025 0.114 <0.020 0.107 0.046
Beryllium (Be)-Dissolved (mgfL) 0010 | <0.0050 <0.0050 <0,0050 <0.0050
Boron (B)-Dissolved (mg/L) 0.38 0.13 <0.10 0.22 0.28
Cadmium (Cd)-Dissolved (mg/L) 0.000079 <0.000050 0.000364 <0.000050 0.000062
Calcium (Ca)-Dissolved (mg/L} 507 . 332 372 370 547
Chromium (Cr)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 0.00302 <0.00050
Coball (Co)-Dissolved (mgl.) 0.00056 0.0135 <0.00050 0.0360 <0.00050
Copper (Cu)-Dissolved (mg/l.) 0.0111 <0.0010 0.0016 0.0026 0.0050
Iron (Fe)-Dissolved (mg/L) <0.0680 e <0.030 399 <0.030
Lead (Pb)-Dissolved (mg/L) <0,0010 <0.0010 <0.0010 <0.0010 <0.0010
Lithium (Li)-Dissolved (mg/L) 0.424 <0.050 <0.050 0.138 0.291
Magnesium (Mg)-Dissalved (mg/L) 708 . 121 o 198 206 ore 206
Manganese (Mn)-Dissolved (mg/L) 0.022 723 0.043 8.28 0.040
Mercury (Hg)-Dissolved (mg/L) <0.00020 <0.00020 <0.00020. <0.00020 <0.00020
Molybdenum (Mo)-Dissolved (mg/L) 0.0034 0.0017 0.0012 0.0015 0.0016
Nicket (Ni)-Dissolved (mg/L) 0.0084 0.0173 <0.0050 0.0699 <0.0050
Potassium (K)-Dissolved (mgfL} 48 29 48 <20 29 1
Selenium (Se)-Dissolved (mg/l.) 0.0012 <0.0010 0.0055 0.0028 0.0137
Siiver (Ag)-Dissolved (mg/L) <0,000050 <0.000050 <0,000050 0.000080 <0.000050
‘Sodium (Na)-Dissolved (mgiL) 269 61.4 153 166 ere 56.6
Thallium (T1}-Dissolved (mgiL) <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Titanium (7i)-Dissolved (mg/L) <0.050 <0.050, <0.050 <0,050 <0.050
Uranium (U}-Dissolved (mg/L) 0.252 0.0249 0.0198 0.0572 0.0809
Vanadium (V)-Dissolved (mg/L) <0.080 <0.030 <0.030 <0.030 <0.030
Zinc {Zn)-Dissolved (mg/L) 0010 0.322 <0.0050 0.0117 0.0070
Volatile Organic ~ Benzene (mg/L) <0.00050 <0,00050 <0.00050 <0.00050 <0.00050
Compounds
Ethylbenzene (mg/L) <0.00050 <0.00050 <0.00050 <0,00050 <0.00050
Methyl t-butyl ether (MTBE) (maiL) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Styrene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Toluene (mgiL.) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
artho-Xylene (mg/L.} <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
meta- & para-Xylene (mg/L) <0,00050 <0.00050 <0.00050 <0.00050 <0.00050
L Xylenes (mg/L) . <0.00075 <0.00075 | _<0.00075 <0,00075 <0,00075

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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L1850699 CONTD....
PAGE 5 of 10
ALS ENVIRONMENTAL ANALYTICAL REPORT 08-NOV-18 11:37 (WT)
Version: FINAL
Sample ID | L1850699-6 L1850699-7 L1850699.9 L1850699-10 L1850699-11
Description Gw Gw Gw ey
Sampled Date | 26-0CT-16 28-0CT-16 28-0CT-16 26.0CT-16
Sampled Time 12:44 12:44 15:45 15:50
Client ID MW1S-4 oUP-A FIELD BLANK TRAVEL BLANK MW1S-5
WATER
Dissolved Metals Dissolved Metals Filtration Location FIELD FIELD FIELD FIELD
Aluminum (Al)-Dissolved (mg/L) <0.010 <0.010 <0.010 <0.010
Antimony (Sb)-Dissolved (mg/L) 0.00071 0.00069 <0.00050 <0.00050
Arsenic (As)-Dissolved (mg/L) 0.0013 0.0014 <0.0010 <0.0010
Barium (Ba)-Dissolved (mg/l) 0.030 0.030 <0.020 , 0.034
Beryllium (Be)-Dissolved (mgfl) w0010 || <0010 | <000s0 <0.0050
Boron (B)-Dissolved (mg/L) 020 - 0.21 <0.10 0.12
Cadmium (Cd)-Dissolved (mg/L) 0.000090 0.000096 <0.000050 0.000106 |
Calcium (Ca)-Dissolved (mg/L) 44 445 <0.10 29 *
Chromium (Cr)-Dissolved (mg/L) <0.00050 | |<0.00050 <0.00050 <0.00050 |
Cobalt (Co)-Dissolved (mg/L} 000082 | |0.00077 <0.00050 0.00260
Goppér (Cu)-Dissalved (mglL) 0.0079 0.0078 <0.0010 0.0025
Iron (Fe)-Dissolved (mg/L) 0080 | | <0060 | <000 0.132
Lead (Pb)-Dissalved (mg/L) <0.0010 <0.0010 <0.0010 <0.0010
Lithium (Li)-Dissolved (mg/L) 0.398 0.403 <0.050 0.281
Magnesium (Mg)-Dissolved (mg/L) 854 865 <0.10 348
Manganese (Mn)-Dissolved (mg/L) 0.190 0.184 <0.010 0.668
Mercury (Hg)-Dissolved (mg/L) <0.00020 <0.00020 <0.00020 <0.00020
Molybdenum (Mo)-Dissolved (mg/L} 0.0033 0.0033 <0.0010 0.0016
Nicke (Ni)-Dissolved (mg/L) 0.0086 0.0080 <0.0050 <0.0050
Potassium (K)-Dissolved {ma/l) 5.3 52 <2.0 39
Selenium (Se)-Dissolved (mg/L) <0.0010 <0.0010 <0.0010 <0.0010
Silver (Ag)-Dissolved (mg/L) <0.000050 | K0.000050 | <0.000050 <0.000050
Sodium (Na)-Dissolved (mg/L) 337 340 <20 99.3
Thatlium (TT)-Dissolved (mgiL) <0.00020 <0.00020 <0.00020 <0.00020
Titanium (Ti)-Dissolved (mg/L) <0.050 <0.050 <0.050 <0.050
Uranium (U)-Dissolved (mgiL) 0.178 0.179 <0.00020 0.0794
Vanadium (V)-Dissolved (mg/L) 0.080 “0.060 <0.030 <0.030
Zinc (Zn)-Dissolved (mg/L) 0.017 0.017 <0.0050 00112 |
Volatile Organic  Benzene (mg/L) <0.00050 <0.00050 <0,00050 <0.00050 <0.00050 |
Compounds
Ethylbenzene (mg/L} <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 |
Methy! t-buty! ether (MTBE) (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 f
Styrene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 i
Toluene (mg/L) <0.00050 <0.00050 <0.00050 <0,00050 <0.00050 |
ortho-Xylene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 |
meta- & para-Xylene (mg/L) <0.00050 <0.00050 <0.00050 <0,00050 <0.00050
Xylenes (mg/L) <0.00075 <0.00075 <0.00075 <0,00075 | <0.00075
* Please refer to the Reference Information section for an explanation of any qualifiers detected.
Page 37 of 125 MOE-2018-82594




L1850699 CONTD....
PAGE & of 10

ALS ENVIRONMENTAL ANALYTICAL REPORT CONQV-1S 11T M)

Version: FINAL

| Sample ID : 18506991 L1850699-2 118506993 |  L1850699-4 L1850899-5.
Description el aw GwW cw GW
Sampled Date 28-0CT-16 28-0CT-186 28-0CT-16 28-OCT-18 28-0CT-16
Sampled Time 10:13 14:16 11:40 15:28 1518
Client 1D MWS-3 MWis-8 MW1S-2° MW1S-7 MWISE
WATER
Volatile Organic  Surrogate: 4-Bromofluorobenzene (SS) (%) 92.0 91.6 943 92.8 94.4
Compounds '
Surrogate: 1,4-Difluorobenzene (SS) (%) 1005 100.5 100.6 100.1 100.6
| Hydrocarbons EPH10-19 (mg/L) <0.25 <0.25 <0.25 <0.25 <0.25
EPH18-32 (mg/L) <0.25 <0.25 <0.25 <0.25 <0.25
LEPH (mgiL) <0.25 <0.25 <0.25 <0.25 <0.25
HEPH (mg/L) <0.25 <0.25 <0.25 <0.25 <0.25
Volatile Hydrocarbons (VH6-10) (mgiL) [ <040 <0.10 <0.10 <0.10 <0.10
'VPH (C6-C10) (mg/L) <010 <0.10 <0.10 <0.10 <0.10
Surrogate: 2-Bromobenzotrifluoride (%) 93.3 96.7 934 99.8 97.0
. . y SURR- SURR- SURR-
Surrogate: 3,4-Dichlorotoluene (SS) (%) 697 ND 79.5 _— ND 60.0 ND 79.0
:s;;;ncg::lﬂc Acenaphthene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Hydrocarbons
Acenaphthylene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Acridine (mgiL) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Anthracene (mg/L) <0,000050 <0.000050 <0.000050 <0.000050 <0.000050
Benz{a)anihracene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Benzo(a)pyrene (mg/L) <0.0000050 <0.0000050 | <0.0000050 <0.0000050 <0.0000050
Benzo(b)fluoranthene (mg/L) <0.000050 <0.000050 <0,000050 <0.000050 <0.000050
Benzo(g,h,ijperylene (mgil) <0.000050 <0,000050 <0.000050 <0.000050 <0,000050
Benzo(k)fuoranthene (mg/L.) | <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Chrysene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Dibenz(a hjanthracene (mg/L) <0,0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050
Fluoranthene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Fluorene (mgiL) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Indenc(1,2,3-c.d)pyrene (mg/l.} <0,000050 <0.000050 <0.000050 <0.000050 <0.000050
Naphthalene (mg/L.} <0.000050 <0,000050 <0.000050 <0.000050 <0.000050
Phenanthrene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Pyrene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Quinoline {mgiL) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Surrogate: Acridine d9 (%) 96.8 80.9 88.8 914 77.6
Surrogate: Chrysene d12 (%) 80.6 74.6 874 78.5 739
Surrogate: Naphthalene d8 (%) 84.3 78.9 73.4 82.4 67.5
Surrogate: Phenanthrene d10 (%) 97.0 829 96.5 95.5 89.5

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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L1850699 CONTD....
PAGE 7 of 10
ALS ENVIRONMENTAL ANALYTICAL REPORT 08-NOV-16 11:37 (MT)
Version: FINAL
Sa mple ID L1850699-6 L1850699-7 1.1850699-9 L1850699-10 L1850699-11
Description GW GW GW GW
Sampled Date| 28-OCT-16 28-0CT-16 28-0CT-16 28-0CT-16
Sampled Time 12:44. 12:44 15:45 15:50
Client ID MW1S-4 DUP-A FIELDBLANK | TRAVEL BLANK MW1S-5
WATER B
E \ét;ll:t;l:uﬁrdiamc Surrogate: 4-Bromofluorobenzene (SS) (%) 927 914 93.7 95.7 94.0 5
Surrogate: 1,4-Difluorobenzene (SS) (%) 100.3 100.4 1001 100.0 100.0
Hydrocarbons ~ EPH10-19 (mg/L) <0.25 <0.25 <0.25 <025 <0.25
EPH19-32 (mg/L) <0.25 <0.25 <0.25 <0.25 <0.25
LEPH (mgh) <0.25 <0.25 <0.25 <0.25 <0.25
HEPH (mgfL) <0.25 <0.25 <0.25 <0.25 <0.25
Volatile Hydrocarbons (VHB-10) {mg/l.) <0.10 <0.10 <0.10 <0.10 <0.10
VPH (C6-C10) (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10
‘Surrogate: 2-Bromobenzotrifluoride (%) 102.3 09.8 104.0 008 96.2
Surrogate: 3.4-Dichlorotoluene (SS) (%) 723 71.4 84.9 816 85.5
2?3;’;;’;“ Acenaphthene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Hydrocarbons
Acenaphthylene (mgiL) <0.000050 | K0.000050 | <0.000050 | <0.000050 | <0.000050
Acridine (mg/L) <0.000050 <0.000050 | <0.000050 <0.000050 <0.000050
Anthracene (mgiL) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Benz(a)anthracene (mgiL) <0,000050 | k0.000050 | <0.000050 | <0.000050 | <0.000050
Benzo(a)pyrene (mglL) <0.0000050 | $0.0000050 | <0.0000050 | <0.0000050 | <0.0000050
Benzo(b)fluoranthene (mg/L) <0.000050 <0.000050 <0,000050 <0.000050 <0.000050
Benzo(g.h,i)perylene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Benzo(k)fluoranthene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Chrysene (mg/L) <0.000050 <0.000050 | <0.000050 | <0.000050 <0.000050
Dibenz(a,h)anthracene (mg/L) <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050
Fluoranthene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Fluorene (mgfL) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Indeno(1,2,3-c,d)pyrene (mgil.) <0.000050 <0.000050 | <0.000050 | <0.000050 | <0.000050
Naphthalene (mgfL) <0.000050 <0.000050 | <0.000050 | <0.000050 | <0.000050
Phenanthrene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Pyrene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Quinoline (mgfL} <0.000050 £0.000050 <0.000050 <0.000050 <0.000050
Surrogate: Acridine d8 (%) a1.8 90.0 899 036 88.0
Surrogate: Chrysene d12 (%) 97.9 91.9 94.5 05.4 05.6
Surrogate: Naphthalene d8 (%) 92.2 88.1 891 90.5 82.8
Surrogate: Phenanthrene d10 (%) 106.2 96.4 103.5 102.7 97.7
* Please refer to the Reference information section for an explanation of any qualifiers detected.
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Qualifiers for Individual Samples Listed:

Reference Information

L1850698 CONTD....
PAGE 8 of 10
08-NOV-16 11:37 (MT)

Version: FINAL

__Sample Number Client Sample ID Qualifier Descriptien -
L1850699-10  TRAVEL BLANK WSMT Water sample(s) for total mercury analysis was not submitted in glass or PTFE
container with HCI preservative. Results may be biased low.
_E:_c; éamplss with Qualifiers & Comments: ) o - __':”
QC Type Description Parameter __Qualifier Applies to Sample Number(s)
Matrix Spike Arsenic (As)-Dissolved MS-B L1850699-9
Matrix Spike Barium (Ba)-Dissoived MS-B L1850699-9
Matrix Spike Barium {(Ba)-Dissolved MS-B L1850699-9
Matrix Spike Boron (B)-Dissolved MS-B L1850699-1, 11, -2,-3, -4, -5, -6, -7
Matrix Spike Calcium {Ca)-Dissolved MS-B 1.1850699-9
Matrix Spike Calcium (Ca)-Dissolved MS-B L1850699-9
Matrix Spike Calcium (Ca)-Dissolved MS-B L1850699-1, -11, -2, -3, -4, -5, -6, -7
Matrix Spike Iron (Fe)-Dissolved MS-8 L1850699-9
Matrix Spike Iron (Fe)-Dissolved MS-B L1850699-9
Matrix Spike Iron (Fe)-Dissalved MS-B L1850699-9
Matrix Spike Magnesium (Mg)-Dissolved MS-B L1850699-9
Matrix Spike Magnesium (Mg}-Dissolved MS-B L1850699-9
Matrix Spike Manganese (Mn)-Dissolved MS-B L1850899-9
Matrix Spike Manganese (Mn)-Dissolved MS-B L1850699-9
Matrix Spike Manganese (Mn)-Dissolved MS-B L1850699-9
Matrix Spike Manganese (Mn)-Dissolved Ms-8 L1850699-1, 11, -2, -3, -4, -5, -6, -7
Matrix Spike Sodium (Na)-Dissolved MS-B .1850698-1, <11, -2, -3, -4, -5, -6, -7
Matrix Spike Aluminum _(AI)-TDtaI MS-B 1.1850699-1, -10, -2, -3, -4,-5, -6, -7, -9
Matrix Spike Copper (Cu)-Total MS-B L1850699-11
Matrix Spike Calcium {Ca)-Total MS-B L1850699-1, -10, -2, -3, -4, -5, -6, -7, -9
Matrix Spike Iron (Fe)-Total MS-B L1850699-1, -10, -2, -3, -4, -5, -6, -7, -9
Matrix Spike Nitrate {as N) MS-B L1850699-1, -10,-2, -3, 4, -5, -6,-7,-8
Qualifiers for Individual Parameters Listed: - e B
Qualifier Description .
DLDS Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.
DLHC Detection Limit Raised: Dilution required due to high concentration of test analyte(s).
DTC Dissolved concentration exceeds totai. Results were confirmed by re-analysis.
MS-B Watrix Spike recovery could not be accurately calculated due to high analyte background in sample.
SURR-ND Surrogate recovery marginally exceeded ALS DQO. Reported non-detect results for associated samples were deemed to be

unaffected.

Test Method References:

ALS Test Code

Mat;ix

Test Description

Method Reference**

BR-L-IC-N-VA

Water

Bromide in Waler by IC (Low Level)

inorganic anions are analyzed by lon Chromatagraphy with conductivity and/or UV detection.

CL-IC-N-VA

Water

Chloride in Water by 1C

inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.

EPH-ME-FID-VA

Water

EPH in Water

EPA 300.1 (mod)

EPA 300.1 (mod)

BC Lab Manual

EPH is exiracted from water using a hexane micro-exitraction technique, with analysis by GC-FID, as per the BC Lab Manual. EPH results include
PAHs and are therefare not equivalent to LEPH or HEPH.

F-IC-N-VA

Water

Fluoride in Water by IC

Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.

HARDNESS-CALC-VA

Water

Hardness

EPA 300.1 (mod)

APHA 2340B

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.
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Reference Informat

HG-DIS-CVAFS-VA Water Dissolved Hg in Water by CVAFS LOR=50ppt

This analysis is carried out using procedures adapted from "Standard Methods for the Exa
American Public Health Association, and with procedures adapted from "Test Methods for
States Environmental Protection Agency (EPA). The procedures may involve preliminary s
involves a cold-oxidation of the acidified sample using bromine monochloride prior to reduci
‘analysis is by cold vapour atomic fluorescence spectrophotometry or atomic absorption spe

HG-TOT-CVAFS-VA Water Total Hg in Water by CVAFS LOR=50ppt

This analysis is carried out using procedures adapted from "Standard Methods for the Exam
American Public Health Association, and with procedures adapted from "Test Methods for B
States Environmental Protection Agency (EPA). The procedure involves a cold-oxidation of
reduction of the sample with stannous chloride. Instrumental analysis is by cold vapour ato
spectrophotometry {EPA Method 245.7).

LEPH/HEPH-CALC-VA Water LEPHs and HEPHs

Light and Heavy Extractable Petroleum Hydrocarbons in water. These results are determine
Environment, Lands, and Parks Analytical Method for Conlaminated Sites “Calculation of Li
Solids or Water". According to this method, LEPH and HEPH are calculated by subtracting
Extractable Petroleum Hydrocarbon results. To calculate LEPH, the individual resulls for A
-and Phenanthrene are subtracted from EPH(C10-19). To calculate HEPH, the individual re
Fluoranthene, and Pyrene are subtracted from EPH(C18-32). Analysis of Extractable Petr

the BCMELP method “Exiractable Petroleum Hydrocarbons in Water by GC/FID" (Version 2

MET-D-CCMS-VA Water Dissolved Metals in Water by CRC ICPMS
Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICP

Method Limitation (re! Sulfur); Sulfide and volatile sulfur species may not be recovered by t

MET-DIS-ICP-VA Water Dissolved Metals in Water by ICPOES

This analysis is carried out using procedures adapted from "Standard Methods for the Exar
American Public Health Association, and with procedures adapted from "Test Methods for E
States Environmental Protection Agency (EPA). The procedure involves filtration
opticat emission spectrophotometry (EPA Method 6010B).

MET-T-CCMS-VA Water Total Metals in Water by CRC ICPMS
Water samples are-digested with nitric and hydrochloric acids, and analyzed by CRC |CPM$

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recavered by th

MET-TOTICP-VA Water Total Metals in Water by ICPOES

This analysis is carried out using procedures adapted from "Standard Methods for the Exa|
American Public Health Association, and with procedures adapted from "Test Methods for E

ion

!

L1850699 CONTD....
PAGE 9 of 10
08-NOV-16 11:37 (MT)
Version: FINAL

APHA 3030B/EPA 1631E (mod)

valuating Solid Wasle" SW-846 published by the United
mple treatment by filtration (EPA Method 3005A) and
on of the sample with stannous chloride. Instrumental

%inatlon of Water and Wastewater" published by the

ctrophotometry (EPA Method 245.7).

EPA 1631E (mod)

ination of Water and Wastewater" published by the
valualing Solid Waste" SW-846 published by the United
the acidified sample using bromine monochloride prior to

mic flucrescence spectrophotometry or atomic absorption

BC MOE LABORATORY MANUAL (2005)
d according to the British Columbia Ministry of

ght and Heavy Exiractable Petroleumn Hydrocarbons in

selected Polycyclic Aromatic Hydrocarbon results from

cenaphthene, Acridine, Anthracene, Fluorene, Naphthalene

ults for Benz{a)anthracene, Benzo(a)pyrene,
eum Hydrocarbons adheres to all prescribed elements of
.1, July 20, 1999).

APHA 3030B/6020A (mod)
S.

s method.

EPA SW-846 3005A/6010B

ination of Water and Waslewater” published by the
valuating Solid Wasle™ SW-846 published by the United

(EPA Method 3005A) and analysis by inductively coupled plasma -

EPA 200.2/6020A (mod}

)
D.

is method,

EPA SW-846 3005A/60108

ination of Water and Wastewater" published by the
valuating Solid Waste" SW-846 published by the United

States Environmental Protection Agency (EPA). The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or

microwave oven (EPA Method 3005A). Instrumental analysis is by inductively coupled plas
6010B).

NO2-L-IC-N-VA Water Nitrite in Water by IC {Low Level)

Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.

NO3-L-IC-N-VA Water Nitrate in Water by IC (Low Level)

Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.

PAH-ME-MS-VA Water PAHs in Water
PAHSs are extracted from water using a hexane micro-extraction technique, with analysis by

ma - optical emission spectrophotometry (EPA Method

EPA 300.1 (mod)

EPA 300.1 (mod)

EPA 3511/8270D (mod)
(GC/MS. Because the two isomers cannol be readily

separated chromatographically, benzo(j)fluoranthene is reported as part of the benzo(b)fluorianthene parameter.

SALINITY-EC-VA Water Salinity by calculation using EC
Salinity is determined by the APHA 25208 Electrical Conductivity Method. Salinity is a unitl

ALS applies the unit.of psu (practical salinity unit) to indicate that salinity values are derived

S04-IC-N-VA Water Sulfate in Water by IC

Inorganic anions. are analyzed by lon Chromatography with conductivity and/or UV detection.

VH-HSFID-VA Water VH in Water by Headspace GCFID
The water sample, with added reagents, is heated in a sealed vial to equilibrium. The heads

APHA 2520 B

ess parameter that is roughly equivalent to grams per Litre.
from the Practical Salinity Scale

EPA 300.1 (mod)

BC Env. Lab Manual (VH in Water)
pace from the vial is transfered into a gas chromatograph.

Compounds eluting between n-hexane and n-decane are measured and summed together Using flame-ionization detection.

VH-SURR-FID-VA Water VH Surrogates for Waters

BC Env. Lab Manual (VH in Solids)
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Reference Information versicn:  PIMAL

VOC7-HSMS-VA VWater BTEX/MTBE/Styrene by Headspace GCMS EPA 5021A/8260C

The water sample, with added reagents, is healed in.a sealed vial {o equilibrium. The headspace from the vial is fransfered into a gas chromatoegraph.
Target compound concentrations are measured using mass spectrometry detection.

VOC7/VOC-SURR-MS-VA Water VOC7 and/or VOC Surrogates for Waters EPA 5035A/5021A/8260C.
VPH-CALC-VA Water VPH is VH minus select aromatics BC MOE LABORATORY MANUAL (2005)

These resulls are determined according to the British Columbia Ministry of Environment Analytical Method for Contaminated Sites "Calculation of
Volatile Petroleum Hydrocarbons in Solids or Water”. The concentrations of specific Monocyclic Aromalic Hydrocarbons (Benzene, Toluene,
Ethylbenzene, Xylenes and, in solids, Styrene) are subtracted from the collective concentration of Volatile Hydrocarbons (VH) that elute between n-
hexane (nC6) and n-decane (nC10}).

XYLENES-CALC-VA Water Sum of Xylene Isomer Concentrations CALCULATION
Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers. Results below detection limit (DL} are treated as zero.
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

The last two leiters of the above lest code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location - i
VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA; CANADA

Chain of Custody Numbers:

14-473946

GLOSSARY OF REPORT TERMS

Sunogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

mg/kg - milligrams per kilogram based on dry weight of sample.

mg/kg wwt - milligrams per kilogram based on wet weight of sample.

mag/kg Iwt - milligrams per kilogram based on lipid-adjusted weight of sample.

mg/L - milligrams per litre.

<=~ Less than, _

D.L. - The reporied Detection Limit, also known as the Limit of Reporting (LOR).

N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laborafory.

UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION,
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Quality Contro| Report
Workorder: L1850699 Report Date: 08-NOV-16 Page 1 of 22
Client: GOLDER ASSOCIATES LTD.
10628 Peck Lane Site 18 Comp 26, SS2 Stn Main
Fort St. John BC V1J 4M7
Contact: Tom Horvath
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
BR-L-IC-N-VA Water
Batch R3585105
WG2422287-2 LCS
Bromide (Br) 100.1 % 85-115 30-OCT-16
WG2422287-21 LCS
Bromide (Br) 101.0 % 85-115 30-0OCT-16
WG24222871 MB
Bromide (Br} <0.050 mg/l. 0.05. 30-0CT-16
WG2422287-10 MB
Bromide (Br) <0.050 mg/L 0.05 30-0OCT-16
WG2422287-13 MB
Bromide (Br) <0.050 mg/L 0.05 30-0CT-16
W(G2422287-16 MB
Bromide (Br) <0.050 mg/t. 0.05 30-0CT-16
WG2422287-19 MB
Bromide (Br) <0.050 mg/L 0.05 30-OCT-16
WG24222874 MB:
Bromide (Br} <0.050 mg/L 0.05 30-OCT-16
WG2422287-7 MB
Bromide (Br) <0.050 ‘mgiL 0.05 30-0CT-16
Batch R3585959
WG2423374-6  DUP L1850699-11
Bromide (Br} <1.0 <1.0 RPD-NA mg/L N/A 20 01-NOV-16
WG2423374-15 1.CS
Bromide (Br) 99.6 % 85-115 01-NOV-16
WG2423374-2 LCS _
Bremide (Br) 99.5 % 85-115 01-NOV-16
WG2423374-1  MB
Bromide (Br) <0.050 mg/l. 0.05 01-NOV-16
WG2423374-10 MB
Bromide (Br) <0.050 mg/L 0.05 01-NOV-16
WG2423374-13 MB _
Bromide (Br) <0.050 mg/L 0.05 01-NOV-16
WG24233744 MB
Bromide (Br) <0.050 mgll 0.05 01-NOV-16
WG2423374-7 MB
Bromide (Br) <0.050 mg/l. 0.05 01-NOV-16
CL-IC-N-VA Water
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Quality Control Report

Workorder: L1850699 Report Date: 08-NOV-16 Page 2 of 22

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
CL-IC-N-VA Water

Batch R3585105

WG2422287-2 LCS _

Chioride (Cl) 101.0 % 90-110 30-0CT-16

WG2422287-21 LCS

Chloride (Cl) 101.6 % 80-110 30-0CT-16

WG2422287-1  MB

Chioride (C1) <0.50 mg/l. 0.5 30-OCT-16

WG2422287-10 MB

Chloride (Cl) <0.50 mgiL 05 30-0CT-16

WG2422287-13 MB .

Chloride (Cl) <0.50 mg/L 0.5 30-0OCT-16

WG2422287-16 MB

Chloride (Cl) <0.50 mgiL 0.5 30-OCT-16

WG2422287-19 MB

Chioride (Cl) <050, mg/L 0.5 30-0CT-16

WG2422287-4 MB

Chloride (Cl) <0.50 mg/L 0.5 30-OCT-16

WG2422287-7 MB

Chioride (Cl) <0.50 ma/l 05 30-0CT-16
Batch R3585959

WG2423374-6  DUP L1850699-11

Chioride (Cl) 132 131 mgiL. 05 20 01-NOV-16

WG2423374-15 LCS o

Chloride (Cl) 100.8 % 90-110 01-NOV-16

WG2423374-2 LCS

Chloride (CH) 100.8 % 90-110 01-NOV-16

WG2423374-1  MB

Chloride {CI) <0.50 mg/L 0.5 01-NOV-16

WG2423374-10 MB

Chloride (Cl) ' <0.50 mgiL 0.5 01-NOV-16

WG2423374-13 MB

Chloride (CI) <0.50 mgiL 0.5 01-NOV-16

WG2423374-4 WMB

Chioride (C) <0.50 mg/L. 0.5 01-NOV-16

WG2423374-7 MB

Chloride (CI) <0.50 mg/L 0.5 01-NOV-16
EPH-ME-FID-VA Water




Emuﬁfmmm@eﬂ&:aé

Quality Contro

Report

Workorder: L1850699 Report Date: 08-NQOV-16 Page 3 of 22
Test Matrix Reference Resuit Qualifier Units RPD Limit Analyzed
EPH-ME-FID-VA Water
Batch R3586893
WG2425963-2  LCS
EPH10-19 92.6 % 70-130 04-NOV-16
EPH19-32 87.4 % 70-130 04-NOV-16
WG2426020-2 LCS _
EPH10-19 93.5 % 70-130 04-NOV-16
EPH19-32 87.1 % 70-130 04-NOV-16
WG2425963-1 MB
EPH10-18 <0.25 mg/L. 0.25 04-NOV-16
EPH19-32 <0.25 magil 0.25 04-NOV-16
Surrogate: 2-Bromobenzotrifluoride 92.2 % 60-140 04-NOV-16
WG2426020-1 MB
EPH10-19 <0.25 mg/L. 0.25 04-NOV-16-
EPH19-32 <0:25 mg/L 0.25 04-NOV-16
Surrogate: 2-Bromobenzotrifluoride 93.8 % 60-140 04-NOV-16
F-1C-N-VA Water
Batch R3585105
WG2422287-2  IL.CS
Fluoride (F) 98.4 % 90-110 30-0CT-16
WG2422287-21 LCS
Fluoride (F) 99.8 % 90-110 30-0OCT-16
WG24222871 MB
Fluoride (F) <0.020 mg/L 0.02 30-0OCT-16
WG2422287-10 MB
Fluoride (F) <0.020 mg/L 0.02 30-OCT-16
WG2422287-13 MB
Fluoride {F) <0.020 mag/L 0.02 30-0CT-16
WG2422287-16 MB
Fluoride (F) <0.020 mg/L. 0.02 30-0OCT-16
WG2422287-19 MB _
Fluoride (F) <0.020 mg/l. 0.02 30-0CT-16
WG2422287-4 WB
Fluoride (F) <0.020 ma/L 0.02 30-0CT-16
WG2422287-7 MB
Fluoride (F) <0.020 mgiL 0.02 30-OCT-16
Batch R3585959
WG24233_?4-6 pup L1850699-11
Fluoride (F) 0.54 0.55 mg/L 3.0 20 01-NOV-16

WG2423374-15 LCS
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Quality Control Report

Workorder: L1850699 Report Date: 08-NOV-16 Page 4 of 22
Test Matrix Reference Result Qualifier Units' RPD Limit Analyzed
F-1C-N-VA Water
Batch R3585959
WG2423374-156 LCS _ _
Fluoride (F) 99.1 % 90-110 01-NOV-16
WG2423374-2  LCS
Fluoride (F) 98.1 % 90-110 01-NOWV-16
WG2423374-1 ma
Fluoride (F) <0.020 mgiL 0.02 01-NOV-16
WG2423374-10 MB
Fluoride (F} <0.020 mg/L 0.02 01-NOV-16
WG2423374-13 MB _
Fluoride (F) <0.020 mg/L 0.02 01-NOV-16
WG2423374-4 MB
Fluoride (F) <0.020 mg/L 0.02 01-NOV-16
WG2423374-7 MB
Fluoride (F) <0.020 mg/L 0.02 01-NOV-16
HG-DIS-CVAFS-VA Water
Batch R3584251
WG2422353-9 DUP L1850699-7
Mercury (Hg)-Dissolved <0.00020 <(.00020 RPD-NA mg/L N/A 20 31-0CT-16
WG2422353-2  LCS
Mercury (Hg)-Dissolved 95.9 % 80-120 31-0CT-16
WG2422353-1 MB NP
Mercury (Hg)-Dissolved <0.000050 mgfL 0.00005 31-0CT-16
HG-TOT-CVAFS-VA Water
Batch R3583554
WG2422544-2  LCS
Mercury (Hg)-Total 95.4 % 80-120 30-OCT-16
WG2422544-1  MB
Mercury (Hg)-Total <(.000050 mgiL 0,00005 30-0OCT-16
Batch R3584993
WG2423574-2 LCS _
Mercury (Hg)-Total 101.9 % 80-120 01-NOV-16
WGE2423574-1 MB
Mercury (Hg)-Total <0.000050 mg/L. 0.00005  01-NOV-16
WG2423574-4 NS £1850699-10
Mercury {(Hg)-Total 1051 % 70-130 01-NOV-16
MET-D-CCMS-VA Water
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Quality Control Report
Workorder: L1850699 Report Date: 08-NOV-16 Page 5 of 22
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-D-CCMS-VA Water
Batch R3584764
WG2422377-2 LGS
Aluminum (Al)-Dissolved 102.8 % 80-120 31-0CT-16
Antimony (Sb)-Dissolved 103.3 % 80-120: 31-0CT-16
Arsenic (As)-Dissolved 105.6 % 80-120 31-0CT-16
Cadmium (Cd)-Dissolved 104.4 % 80-120 31-0CT-16
Chromium (Cr)-Dissolved 104.8 % 80-120 31-0CT-16
Cobalt (Co)-Dissolved 102.6 % 80-120 31-0CT-16
Copper (Cu)-Dissolved 1011 % 80-120 31-0OCT-16
Lead (Pb)-Dissolved 103.1 % 80-120 31-0OCT-16
Molybdenum (Mo)-Dissolved 106.1 % 80-120 31-0CT-16
Nickel {Ni}-Dissolved 101.3 % 80-120 31-0CT-16
Selenium (Se)-Dissolved 102.9 % 80-120 31-0CT-16
Silver {Ag)-Dissolved 105.0 % 80-120 31-0CT-16
Thallium {T)-Dissolved 102.6 % 80-120 31-OCT-16
Uranium (U)-Dissolved 103.9 % 80-120 31-0CT-16
WG2422377-1 MB NP
Aluminum (Al)-Dissolved <0.0010 mgiL 0.001 31-0OCT-16
Antimony (Sb)-Dissolved <0.00010 ma/L 0.0001 31-0CT-16
Arsenic {As)-Dissolved <0.00010 mgfL 0.0001 31-0CT-16
Cadmium (Cd)-Dissolved <0.000005C mg/l 0.000005 31-OCT-16
Chromium {Cr}-Dissolved <0.00010 mg/l 0.0001 31-0CT-16
Cobalt (Co)-Dissolved <0.00010 mgil 0.0001 31-OCT-16
Copper (Cu)-Dissolved <0.00020 mg/L 0.0002 31-0CT-16
Lead (Pb)-Dissolved <0.000050 mg/L 0.00005 31-0CT-16
Molybdenum (Mo)-Dissolved <0.000050 mg/L 0.00005 31-0CT-16
Nickel (Ni)-Dissolved <0.00050 mg/L 0.0005 31-0CT-16
Selenium (Se)-Dissolved <0.000050 malL. 0.00005  31-OCT-16
Silver (Ag)-Dissolved <0.000010 maglL. 0.00001 31-0CT-16
Thallium (T1)-Dissolved <0.000010 mg/L 000001  31-OCT-16
Uranium {U)-Dissolved <0.000010 mg/L 0.00001 31-OCT-16
Batch R3586339
WG2423291-2 LCS
Aluminum {Ah-Dissolved 105.8 % 80-120 01-NOV-16
Antimony (Sb)-Dissolved 93.8 % 80-120 01-NOV-16
Arsenic (As)-Dissolved 97.0 . % 80-120 01-NOV-16
Cadmium (Cd)-Dissolved 808 % 80-120 01-NOV-16
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MET-D-CCMS-VA Water
Batch R3586339

WG2423291-2  LCS

Chromium (Cr)-Dissolved 91.1 % 80-120 01-NOV-16
Cobalt (Co)-Dissolved 92.4 % 80-120 01-NOV-16
-Copper {Cu)-Dissolved 92.6 % 80-120 01-NOV-16
Lead {Pb)-Dissolved 98.6 % 80-120 01-NOV-16
Molybdenum (Mo)-Dissolved 101.5 % 80-120 01-NOV-16
Nicke! (Ni)-Dissolved 94.6 % 80-120 01-NOV-16
Selenium (Se)-Dissolved 98.3 % 80-120 01-NOV-16
Silver (Ag)-Dissolved 98.2 % 80-120 01-NOV-16
Thallium (T1)-Dissolved 100.0 % 80-120 01-NOV-16
Uranium (U)-Dissolved 99.4 % 80-120 01-NOV-16

WG2423291-1 MB NP

Aluminum (Al)-Dissolved <0.0010 mgilL 0.001 01-NOV-16
Antimony (Sb)-Dissolved <0.00010 mg/l 0.0001 01-NOV-16
Arsenic (As)-Dissolved <0.00010 mg/L. 0.0001 01-NOV-16
Cadmium (Cd)-Dissclved <0.000005C mgiL 0.000005  01-NOV-16
Chromium (Cr)-Dissolved <0.00010 mg/L 0.0001 01-NOV-16
Cobalt (Ca)-Dissolved <0.00010 mg/L 0.0001 01-NOV-16
Copper (Cu)-Dissolved <0.00020 malL 0.0002 01-NOV-16
Lead (Pb)-Dissolved <0,000050 mg/L 0.00005 01-NOV-16
Molybdenum (Mo)-Dissolved *<0,000050 mg/L 0.00005  01-NOV-16
Nickel {Ni)-Dissolved <0.00050 mg/L 0.0005 01-NOV-16
Selenium (Se)-Dissolved <0.000050 mg/L 0.00005 01-NOV-16
Silver (Ag)-Dissolved <0.000010 mgiL 0.00001 01-NOV-16
Thallium (T1)-Dissolved <0.000010 mgfL 0.00001 01-NOV-16
Uranium {(U)-Dissolved <0.000010 mafL 0.00001 01-NOV-16

Batch R3588747

WG2423291-7  DUP 1.1850699-6 _ o

Aluminum (Al)-Dissolved <0.010 <0.010 RPD-NA  mg/L N/A 20 056-NOV-16
Antimony (Sh)-Dissolved 0.00071 0.00069 ma/L. 16 20 05-NOV-16
Arsenic (As)-Dissolved 0.0013 0.0012 mg/L 2.6 20 05-NOV-16
Cadmium (Cd)-Dissolved 0.000090 0.000071 ma/L. 0.000018 0.0001 05-NOV-16
Chromium (Cr}-Dissoived <0,00050 <0.00050 RPD-NA  mglL NJA 20 05-NOV-16
Cobalt (Co)-Dissolved 0.00082 0.00082 mg/L 0.7 20 05-NOV-16
Copper (Cu)-Dissolved 0.0079 0.0074 mg/L 6.4 20 05-NOV-16
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MET-D-CCMS-VA Water
Batch. R3588747
WG2423291-7  DUP L1850699-6
Lead (Pb)-Dissolved <0.0010 <0.0010 RPD-NA!  mgiL N/A 20 05-NOV-16
Molybdenum (Mo)-Dissolved 0.0033 0.0034 mg/iL 2.9 20 05-NOV-16
Nickel (Ni)-Dissolved 0.0086 0.0080 mg/L 76 20 05-NOV-16
Selenium (Se)-Dissolved <0.0010 <0.0010 RPD-NA mg/L N/A 20 05-NOV-16
Silver (Ag)-Dissolved <0.000050 <0.000050 RPD-NA mg/L NIA 20 05-NOV-16
Thallium (T1)-Dissolved <0.00020 <0.00020 RPD-NA mgfL N/A 20 05-NOV-16
Uranium {U}-Dissolved 0.178 0.179 ma/l 0.2 20 05-NOV-16
MET-DIS-ICP-VA Water
Batch R3584291
WG2422377-2  LCS _ _
Barium (Ba)-Dissolved 978 % 80-120 31-0CT-16
Beryllium (Be)-Dissolved 97.8 % 80-120 31-0CT-16
Boron (B)-Dissolved 95.3 % 80-120 31-0CT-16
Calcium {Ca)-Dissolved 99.99 % 80-120 31-0CT-16
iron (Fe)-Dissolved 97.8 % 80-120 31-0CT-16
Lithium (Li)-Dissolved 99.99 % 80-120 31-0CT-16
Magnesium {Mg)-Dissolved 98.1 % 80-120 31-OCT-16
Manganese (Mn)-Dissolved 99.9 . % 80-120 31-0CT-18
Potassium (K)-Dissolved 98.8 % 80-120 31-0OCT-16
Sodium (Na}-Dissolved 98.6 % 80-120 ‘31-0CT-186
Titanium (Ti)-Dissolved 98.7 % 80-120 31-0CT-16
Vanadium _(V_')vDiSSDIved 97.3 % 80-120 31-0CT-16
Zinc (Zn)-Dissolved 98.7 % 80-120 31-0CT-18
WG24223771  MB NP
Barium (Ba)-Dissolved <0.010 mg/L 0.01 31-0CT-16
Beryllium (Be)}-Dissolved <0,_UD-50 ma/L 0.005 31-0CT-16
Boron (B)-Dissolved <0.10 mgiL. 0.1 3-0CT-16
Calcium (Ca)-Dissolved <0.050 mg/L. 0.05 31-0CT-16
Iron {Fe)-Dissolved <0.030 mag/L 0.03 31-0CT-16
Lithium (Li)-Dissolved <0.010 mg/l. 0.01 31-0CT-16
Magnesium (Mg)-Dissolved <0.10 mg/L 0.1 31-0CT-16
Manganese (Mn)-Dissolved <0.0050 mgllL 0.005 31-0CT-16
Patassium (K)-Dissolved <2.0 ‘mgiL 2 31-0CT-16
Sodium (Na)-Dissolved <2.0 mg/L 2 31-OCT-16
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MET-DIS-ICP-VA Water

Batch R3584291

WG2422377-1  MB NP
Titanium (Ti)-Dissolved <0.010 mgil. 0.01 31-0CT-16
Vanadium (V)-Dissolved <0.030 mg/L 0.03 31-0CT-16
Zinc {Zn)-Dissolved <0.0050 mg/L 0.005 31-0CT-16

Batch R3585114

WG2423291-2  LCS _
Barium (Ba)-Dissolved 946 % 80-120 01-NOV-16
Berylium (Be)-Dissolved 95.8 % 80-120 01-NOV-16
Boron (B)-Dissolved 97.5 % 80-120 01-NOV-16
Calcium (Ca}-Dissoived 101.7 Yo 80-120 01-NOV-16
Iron (Fe)-Dissolved 97.7 % 80-120 01-NOV-16
Lithium (Li)-Dissolved 94.9 % 80-120 01-NOV-16
Magnesium (Mg)-Dissolved 100.3 % 80-120 01-NOV-16
Manganese (Mn)-Dissolved 97.0 % 80-120 01-NOV-16
Potassium (K)-Dissolved 101.7 % 80-120 01-NOV-16
Sodium (Na)-Dissolved 101.7 % 80-120 01-NOV-16
Titanium (Ti)-Dissolved 102.2 % 80120 01-NOV-16
Vanadium (V)-Dissolved 97.7 % 80-120 01-NOV-16
Zinc (Zn)-Dissolved 95.8 % 80-120 01-NOV-16
WG2423281-1 MB NP
Barium (Ba)-Dissolved <0.010 mg/L 0.01 01-NOV-16
Beryllium (Be)-Dissolved <0.0050 mgil. 0.005 01-NOV-16
Boron (B)-Dissolved <0.10 mg/L. 0.1 01-NOV-16
Calcium {Ca)-Dissolved <(.050 mgil 0.05 01-NOV-16
Iron (Fe)-Dissolved <0.030 mgil 0.03 01-NOQV-16
Lithium (Li)-Dissolved <0.010 mg/lL 0.01 01-NOV-16
Magnesium {Mg)-Dissolved <0.10 mg/L 0.1 01-NOV-16
Manganese (Mn)-Dissolved <0.0050 mgil. 0.005 01-NOV-16
Potassium (K)-Dissolved <2.0 mg/L 2 01-NOV-16
Sodium (Na)-Dissolved <20 mg/L. 2 01-NOV-16
Titanium (Ti)-Dissolved <0.010 mg/L 0.01 01-NOV-16
Vanadium (V)-Dissolved <0.030 mg/L 0.03 01-NOV-16
Zinc (Zn)-Dissolved <0,0050 mg/L 0.005 01-NOV-16
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MET-DIS-ICP-VA Water
Batch R3587182
WG2423291-7 DUP L1850699-8
Barium (Ba)-Dissolved 0.030 0.030 mg/L 0.0 20 02-NOV-16
Beryllium (Be)-Dissolved <0.010 <0.010 RPD-NA mg/L N/A 20 02-NOV-16
Bofon (B)-Dissolved 0.20 0.21 mgiL 44 20 02-NOV-16
Calcium (Ca)-Dissolved 444 442 mg/L. 0.5 20 02-NOV-16
Iron (Fe)-Dissolved <0.060 <0.060 RPD-NA mg/L N/A 20 02-NOV-16
Lithium (Li}-Dissolved 0.398 0.403 mg/L 1.2 20 02-NOV-16
Magnesium (Mg)-Dissolved 854 858 mg/L. 0.5 20 02-NOV-16
Manganese (Mn)-Dissolved 0.190 0.191 mg/L 0.4 20 02-NOV-16
Potassium (K)-Dissolved 5.3 5.3 mg/L 1.0 20 02-NOV-16
Sodium (Na)-Dissolved 337 340 mg/L 1.1 20 02-NOV-16
Titanium (Ti)-Dissolved <0.050 <0.050 RPD-NA mgiL NIA 20 02-NOV-16
Vanadium {V)-Dissolved <0.060 <0.060 RPD-NA mgiL NIA 20 02-NOV-16
Zing (Zn)-Dissolved 0.017 0.017 mg/L 49 20 02-NOV-16
MET-T-CCMS-VA Water
Batch R3586398
WG2424154-1 MB
Aluminum (Af)-Total <0.0030 mg/L 0.003 02-NOV-16
Antimony (Sb)-Total <0.00010 mg/L 0.0001 02-NOV-16
Arsenic (As)-Total <0.00010 mg/L 0.0001 02-NOV-16
Cadmium (Cd)-Total <0.000005C mgiL 0.000005  02-NOV-16
Chromium {Cr)-Total <(.00010 mal/L 0.0001 02-NOV-16
Cobalt (Co)-Total <0.00010 ma/L 0.0001 02-NOV-16
Copper (Cu)-Total <0.00050 mg/L 0.0005 02-NOV-16
Lead (Pb}-Total <0.000050 mg/L. 0.00005 02-NOV-16
Molybdenum (Mo)-Total <0.000050 ma/L. 0.00005 02-NOV-16
Nickel (Ni}-Total <0.00050 mgiL 0.0005 02-NOV-16
Selenium (Se)-Total <0.000050 mg/L 0.00005 02-NOV-16
Silver (Ag)-Total <0.000010 mgiL 0.00001  02-NOV-16
Thallium (TH-Total <0.000010 mg/L 0.00001 02-NOV-16
Uranium (U)-Total <0.000010 mg/L 0.00001 02-NOV:16
‘Batch R3586444
WGE2423435-2 LCS
Aluminum (Al)-Total 104.2 % 80-120 01-NOV-16
Antimony (Sb)-Tolal 105.2 % 80-120 01-NOV-16
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MET-T-CCMS-VA Water

Batch R3586444

WG2423435:2 LCS

Arsenic {As)-Total 102.7 % 80-120 01-NOV-16
Cadmium (Cd)-Total 93.3 % 80-120 01-NOV-16
.Chromium {(Cr)-Total 104.0 % 80-120 01-NOV-16
Cobalt (Co)-Total 102.4 % 80-120 01-NOV-16
Copper(Cu)-Total 1011 % 80-120 01-NOV-16
Lead (Pb)-Total 102.8 % 80-120 01-NOV-16
Molybdenum (Mo}-Total 108.9 Yo 80-120 01-NOV-186
Nickel (Ni)-Total 100.4 % 80-120 01-NOV-16
Selenium (Se)-Total 100.1 % 80-120 01-NOV-16
Silver (Ag)-Total 103.4 % 80-120 01-NOV-16.
Thaliium (Th)-Total 104,7 % 80-120 01-NOV-16
Uranium (U)-Total 1034 % 80-120 01-NOV-16
WG2423435-1 MB.

Aluminum (Al)-Total <0.0030 mg/L 0.003 01-NOV-16
Antimony (Sb)-Total <0.00010 mg/i. 0.0001 01-NOV-16
Arsenic (As)-Total <0.00010 mg/L 0.0001 01-NOV-16
Cadmium (Cd)-Total <0.000005C mg/L 0.000005  01-NOV-16
Chromium (Cr)-Total <0.00010 ma/l. 0.0001 01-NOV-16
Cabalt (Co)-Total <0.00010 mglL. 0.0001 01-NOV-16
Copper (Cu)-Total <0.00050 mg/L 0.0005 01-NOV-16
Lead (Pb)-Total <0.000050 mg/L 0.00005  01-NQV-16
Motlybdenum {Mo)-Total <0.000050 mg/L. 0.00005  01-NOV-16
Nickel (Ni)-Total <0.00050 mgiL 0.0005 01-NOV-16
Selenium (Se)-Total <0.000050 mgiL 0.00005  01-NOV-16
Silver (Ag)-Total <0.000010 mglL.. 0.00001 01-NOV-16
Thallium (T1)-Total <0.000010 mall. 0.00001 01-NOV-16
Uranium (U)-Total <0.000010 mg/L 0.00001 01-NOV-18

Batch R3588747

WG2423435-3  DUP L1850699-1 _
Aluminur (Al)-Total 0.130 0.128 mafL. 2.0 20 04-NOV-16
Antimeny (Sb)-Total 0.00083 0.00093 mgiL 0.1 20 05-NOV-18
Arsenic (As)-Total 0.0016 0.0017 mg/i. 9.3 20 05-NOV-16
Cadmium (Cd)-Total 0.000071 0.000074 mgil 49 20 05-NOV-16
Chromium (Cr)-Total <0.00050 <0.00050 RPD-NA  mg/L N/A 20 05-NOV-16
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MET-T-CCMS-VA Water
Batch R3588747
W62423_435-3 pup L1850699-1 )
Cobalt (Co)-Total 0.00062 0.00062 mag/L 11 20 05-NOV-16
Copper (Cu)-Total 0.01186 0.0113 mgfL 22 20 05-NOV-16
Lead (Pb)-Total <0.0010 <0.0010 RPD-NA| mg/L N/A 20 05-NOV-16
Molybdenum (Mo)-Total 0.0033 0.0033 mg/l. 1.9 20 05-NOV-16
Nickel (Ni)-Total 0.0086 0.0087 mg/l. 1.2 20 05-NOV-16
‘Selenium (Se)-Total 0.0012 0.0010 mg/L 13 20 05-NOV-16
Silver (Ag)-Total <0.000050 <0.000050 RPD-NA| mg/L NIA 20 05-NOV-16
Thallium (TI)-Total <0.00020 <0.00020 RPD-NA| mgil N/A 20 05-NOV-16
Uranium (U)-Total 0.228 0.225 mg/L 1.1 20 05-NOV-16
MET-TOT-ICP-VA Water
Batch R3585247
WG2423435-2 LGS
Barium (Ba)-Total 99.5 % 80-120 01-NOV-16
Beryllium (Be)-Total 98.1 % 80-120 01-NOV-16
Boron (B)-Total 94.5 % 80-120 01-NOV-16
Calcium (Ca)-Total 98.5 % 80-120 01-NOV-16
Iron (Fe)-Total 979 % 80-120 01-NOV-16
Lithium (Li)-Total 102.5 % 80-120 01-NOV-16
Magnesium (Mg)-Total 99.9 % 80-120 01-NOV-18
Manganese (Mn)-Total 90.1 % 80-120 01-NOV-16
Potassium (K)-Total 99.4 % 80-120 01-NOV-16
Sodium (Na)-Total 97.2 % 80-120 01-NOV-16
Titanium (Ti)-Total 99.3 % 80-120 01-NOV-16
Vanadium (V)-Total 98.8 % 80-120 01-NOV-16
Zinc (Zn)-Total 96.6 % 80-120 01-NOV-16
WG2423435-1 MB
Barium (Ba)-Total <0.010 mg/l. 0.01 01-NOV-16
Beryllium (Be)-Total <0.0050 mg/L 0.005 01-NOV-16
Boron (B)-Total <0.10 mg/L 0.1 01-NOV-16
-Caleium (Ca)-Total <0.050 mgiL 0.05 01-NOV-16
Iron (Fe)-Total <0.030 mgiL 0.03 01-NOV-18
Lithium (Li)-Total <0.010 mg/L 0.01 01-NOV-16
Magnesium (Mg)-Tofal <0.10 mg/L 0.1 01-NOV-16
Manganese (Mn)-Total <0,0050 mgiL 0.005 01-NOV-16.
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MET-TOT-ICP-VA Water

Batch R3585247

WG2423435-1  MB
Potassium (K)-Total <20 mailL 2 01-NOV-16
Sodium (Na)-Total <2.0 magfL 2 01-NOV-16
Titanium (Ti)-Total <0.010 mg/L 0.01 01-NOV-16
Vanadium (V)-Total <0.030 ma/l. 0.03 01-NOV-16
Zinc (Zn)-Total <0.0050 mg/L. 0.005 01-NOV-16

Batch R3586269

WG2423435-3 DUP L1850699-1
Barium (Ba)-Total 0.029 0.028 mgi/L 0.6 20 02-NOV-16
Beryllium (Be)-Total <0.010 <0.010 RPD-NA mg/L N/A 20 02-NOV-18
Boron (B)-Total 0.38 0.39 mg/L 21 20 02-NOV-16
Calcium {Ca)-Total 539 535 mgiL 0.8 20 02-NOV-16
Iron (Fe)-Totat 0.152 0.160 mg/L 52 20 02-NOV-16
Lithium: (Li)-Total 0.404 0.403 mg/L 0.2 20 02-NOV-16
Magnesium {Mg)-Total 644 638 mag/l. 1.0 20 02-NOV-16
Manganese (Mn)-Tolal 0.034 0.034 mygfl. 0.0 20 02-NOV-16
Potassium (K)-Total 45 45 mg/L 0.4 20 02-NOV-16
Sodium (Na)-Total 282 279 mg/L 0.9 20 02-NOV-16
Titanium (Ti)-Total <0.050 <0.050 RPD-NA  mgiL N/A 20 02-NOV-16
Vanadium (V)-Total <0.060 <0.060 RPD-NA mg/l. NIA 20 02-NOV-16
Zing (Zn)-Total <0.010 <0.010 RPD-NA mg/L N/A 20 02-NOV-16
WG2424154-2 LCS
Barium (Ba)-Total 95.8 % 80-120 02-NOV-16
Beryllium (Be)-Total 949 Yo 80-120 02-NOV-16
Boron (B)-Total 98.0 % 80-120 02-NOV-16
Calcium (Ca)-Total 96.8 % 80-120 02-NOV-16
Iron {Fe)-Total 95.1 % 80-120 02-NOV-16
Lithium (Li)-Total 98.0 % 80-120 02-NOV-16
Magnesium {Mg)-Total 98.9 % 80-120 02-NOV-16
Manganese (Mn)-Total 952 % 80-120 02-NOV-16
Potassium (K)-Total 100.2 % 80-120 02-NOV-16
Sodium (Na)-Total 997 % 80-120 02-NOV-16
Titanium {Ti}-Total 97.1 % 80-120 02-NOV-16
Vanadium (V)-Total 95.2 Y% 80-120 02-NOV-18
Zing (Zn)-Total 95.9 % 80-120 02-NOV-16

WG24241541 MB
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MET-TOT-ICP-VA Water
Batch R3586269
WG2424154-1 MB
Barium (Ba)-Total <0.010 mg/L 0.01 02-NOV-16
Beryllium (Be)-Total <0.0050 mail. 0.005 02-NOV-16
Boron (B)-Total <0.10 magil 0.1 02-NOV-16
Caleiurm (Ca)-Total <0.050 mg/L 0.05 02-NOV-16
Iron (Fe)-Total <0.030 mag/L 0.03 02-NOV-16
Lithium {Li}-Total <0.010 mg/L 0.01 02-NOV-16
M'agnesium (Mg)-Total <0.10 mg/l. 0.1 02-NOV-16
Manganese (Mn)-Total <0.0050 mg/L 0.005 02-NOV-16
Potassjum (K)-Total <20 magil. 2 02-NOV-16
Sodium (Na)-Total <2.0 mg/L 2 02-NOV-16
Titanium (Ti)-Total <0.010 mgiL 0.01 02-NOV-16
Vanadium (V)-Tolal <0.030 mg/il 0.03 02-NQV-16
Zinc (Zn)-Total <0.0050 mg/L 0.005 02-NOV-16
NO2-L-1IC-N-VA Water
Batch R3585105
WG2422287-2 LCS
Nitrite (as N) 100.2 % 90-110 30-0CT-16
WG2422287-21 LCS
Nifrite (as N} 100.7 % 90-110 30-0CT-16
WG24222871 MB
Nitrite (as N) <0.0010 mgiL 0.001 30-OCT-16
WG2422287-10 MB
Nitrite {as N} <0.0010 mg/L 0.001 30-0CT-16
WG2422287-13 MB
Nitrite (as N} <0.0010 mg/lL 0.001 30-0CT-16
WG2422287-16 MB
Nitrite (as N) <0.0010 mg/L 0.001 30-0CT-16
WG2422287-19 MB
Nitrite (as N} <0.0010 mg/L 0.001 30-0OCT-16
WG2422287-4 MB
Nitrite (as N) <0.0010 mgiL 0.001 30-0OCT-16
WG2422287-7  MB
Nitrite {as N) <0,0010 mg/L. 0.001 30-0OCT-16
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
NO2-L-IC-N-VA Water
Batch R3585959
WG2423374-6  DUP L1850699-11 _
Nitrite (as N) <0.020 <0.020 ‘RPD-NA  mg/lL NIA 20 01-NOV-16
W(G2423374-15 LCS
Nitrite (as N) 99.9 % 80-110 01-NOV-18
WG2423374-2  LCS _ _
Nitrite (as N) 99.7 % 90-110 01-NOV-16
WG2423374-1 MB _
Nitrite (as N) <0.0010 mgiL 0.001 01-NOV-16
WG2423374-10 MB
Nitrite (as N) <0.0010 mg/L 0.001 01-NOV-16
WG2423374-13 MB _
Nitrite {as N) <0.0010 mg/L 0.001 01-NOV-16
WG2423374-4 MB
Nitrite (as N) <0.0010 mg/L 0.001 01-NOV-16
WG2423374-7 MB
Nitrite (as N) <0.0010 mg/L 0.001 01-NOV-16
NO3-L-IC-N-VA Water
Batch R3585105
WG2422287-2 LCS
Nitrate (as N) 101.6 % 90-110 30-0OCT-16
WG2422287-21 LCS _ _
Nitrate (as N) 102.4 %. 90-110 30-OCT-16
WG2422287-1  MB
Nitrate (as N) <0.0050 mg/L 0.005 30-0CT-16
WG2422287-10 MB
Nitrate (as.N) <(1.0050 mg/L 0.005 30-0CT-16
WG2422287-13 MB
Nitrate {as N) <0.0050 mag/L 0.005 30-0OCT-16
WG2422287-16 MB
Nitrate (as N) <0.0050 mg/L 0.005 30-0CT-16
WG2422287-19 MB
Nitrate (as N) <0.0050 mg/L 0.005 30-0OCT-16
WG2422287-4 MB
Nitrate (as N} <0.0050: mg/l. 0.005 30-0CT-16
WG2422287-7 MB
Nitrate {as N) <0.0080 mg/L 0.005 30-OCT-16




Enuironmental
Quality Control Report
Workorder: 11850699 Report Date: 08-NOV-16 Page 15 of 22
Test Matrix- Reference Result Qualifier Units RPD Limit Analyzed
NO3-L-IC-N-VA Water
Batch R3585959
WG2423374-6 DUP L1850698-11
Nitrate (as N) <0.10 <0.10 RPD-NA mg/L N/A 20 01-NOV-16
WG2423374-15 LCS
Nitrate (as N) 101.5 % 90-110 01-NOV-16
‘WG2423374-2 LCS
Nitrate (as N) 101.5 % 90-110 01-NOV-16
WG2423374-1 MB
Nitrate (as N) <0.0050 mg/l. 0.005 01-NOV-16
WG2423374-10 MB
Nitrate (as N} <0.0050 mg/L 0.005 01-NOV-16
WG2423374-13 MB
Nitrate (as N} <0.0050 mg/L 0.005 01-NOV-16
WG2423374-4 WMB
Nitrate (as N) <0.0050 malL 0.005 01-NOV-16
WG2423374-7 MB
Nitrate (as N) <0.0050 mg/L 0.005 01-NOV-16
PAH-ME-MS-VA Water
Batch R3587525
WGE2425963-2 LCS
Acenaphthene 90.3 % 60-130 07-NOV-16
“Acenaphthylene 97.8 % 60-130 07-NOV-16
Acridine 848 % 60-130 07-NOV-16
Anthracene 93.9 % 60-130 07-NOV-16
Benz(a)anthracene 84.8 % 60-130 07-NOV-16
Benzo(a)pyrene 855 % 60-130 07-NOV-16
Benzo(b)fluoranthene 87.5 % 60-130 07-NOV-16
Benzo(g,h,ijperylene 87.5 % 60-130 07-NOV-16
Benzo(k)fluoranthene 84.1 % 60-130 07-NOV-16
Chrysene 93.5 % 60-130 07-NOV-16
Dibenz(a,h)anthracene 91.3 % 60-130 07-NOV-16
Fluoranthene 96.7 % 60-130 07-NOV-16
Fluorene 88.3 % 60-130 07-NOV-16
Indeno(1,2,3-c,d)pyrene 88.8 % 60-130 07-NOV-16
Naphthalene 80.4 % 50-130 07-NQV-16
Phenanthrene 94.8 % 60-130 07-NOV-16
Pyrene 98.5 % 60-130 07-NOV-16
Quinoline 95.8 % 60-130 07-NOV-16
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
PAH-ME-MS-VA Water

Batch R3587525

WG2425963-1 MB _ _ _
Acenaphthene <0.000010 mg/l. 0.00001 07-NOV-16
Acenaphthylene <0.000010 mgfL 0.00001 07-NOV-16
Acridine <0.000010 mgll 0.00001 07-NOV-16
Anthracene <0.000010 mgiL 0.00001  07-NOV-16
Benz(a)anthracene <0.000010 mg/L 0.00001 07-NOV-16
Benzo(a)pyrene <0,000005L ma/L 0.000005 07-NOV-16
Benzo(b)fluoranthene <0.000010 mg/L 0.00001 07-NOV-16
Benzo(g,h,i)perylene <0.000010 mgi/L 0.00001 07-NOV-16
Benzo(k)fluoranthene <0.000010 mg/L 0.00001 07-NOV-16
Chrysene <0.000010 mg/L 0.00001 07-NOV-16
Dibenz(a,h)anthracene <0.000005C mg/L 0.000005  07-NOV-16
Fluoranthene <0.000010 ma/L. 0.00001 07-NOV-16
Fluorene <0.000010 mgiL 0.00001  07-NOV-16
Indeno(1,2,3-c.d)pyrene <0.000010 mgiL 0.00001  07-NOV-16
Naphthalene <0.000050 mg/L 0.00005 07-NOV-16
Phenanthrene <0.000020 mg/L 0.00002 07-NOV-16
Pyrene <0.000010 mg/L 0.00001 07-NOV-16
Quinoline <0.000050 mg/L 0.00005 07-NOV-16
Surrogate: Acridine d9 1021 % 60-130 07-NOV-16
Surrogate: Chrysene d12. 90.0 % 60-130 07-NOV-16
Surrogale: Naphthalene dg 90.0 % 50-130 07-NOV-16
Surrogate: Phenanthrene d10 104.0 % 60-130 07-NOV-16

Batch R3589912

WG2426020-2 LCS _ o
Acenaphthene 98.0 % 60-130 07-NOV-16
Acenaphihylene 103.9 % 60-130 07-NOV-16
Acridine 95.9 % 60-130 07-NOV-16
Anthracene 101.7 % 60-130 07-NOV-16
Benz(a)anthracene 98.2 % 60-130 07-NOV-16
Benzo(a)pyrene 116.1 % 60-130 07-NOV-16
Benzo(b)fluoranthene 96.6 % 60-130 07-NOV-16
Benzo(g,h.i)peryiene 110.7 % 60-130 07-NOV-16
Benzo(K)fluoranthene: 109.3 % 60-130 ‘07-NOV-16

Chrysene 108.7 % 60-130  07-NOV-16
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
PAH-ME-MS-VA Water
Batch R3589912
WG2426020-2 LCS
Dibenz(a,h)anthracene 98.0 % 60-130 07-NOV-16
Fluoranthene 109.5 % 60-130 07-NOV-16
Fluorene 109.7 % 60-130 07-NOV-16
Indeno(1,2,3-c,d)pyrene 102.7 % 60-130 07-NOV-16
Naphthalene 95.5 Yo 50-130 07-NOV-16
Phenanthrene 109.0 % 60-130 07-NOV-16
Pyrene 110.9 %o 60-130 07-NOV-16
Quinoline 99.2 % 60-130  .07-NOV-16
WG2426020-1 MB
Acenaphthene <0.000010 mg/L 0.00001 07-NOV-16
Acenaphthylene <0.000010 mg/L 0.00001 07-NOV-16
Acridine <0.000010 mg/L 0.00001  07-NOV-16
Anthracene <0.000010 mg/L. 0.00001 07-NOV-16
Benz(a)anthracene <0.000010 mgiL 000001  07-NOV-16
Benzo(a)pyrene <0.000005C mg/L 0.000005  07-NOV-16
Benzo(bjfluoranthene <0.000010 magiL 0.00001 07-NOV-16
Benzo(g,h.i)perylene <0.000010 mgiL 0.00001 07-NOV-16
Benzo(k)fluoranthene <0.000010 mg/L 0.00001 07-NOV-16
Chrysene <0.000010 mgiL 0.00001 07-NOV-16.
Dibenz(a,h)anthracene. <0.000005C mgfL 0.000005  07-NOV-16
Flugranthene <0.000010 mg/l. 0.00001 07-NOV-16
Fluorene <0.000010 mg/L 0.00001 07-NOV-16
Indeno(1,2,3-c,d)pyrene <0.000010 mg/L 0.00001 07-NOV-16
Naphthalene <0.000050 mg/L. 0.00005 07-NOV-16
Phenanthrene <0.000020 mgiL 0.00002 07-NOV-16
Pyrene <0.000010 mg/lL 0.00001 07-NOV-16
Quinoline <(),000050 mg/L 0.00005 07-NOV-186
Surrogate: Acridine d9 100.1 % 60-130 07-NOV-16
Surrogate: Chrysene d12 98.7 % 60-130 07-NOV-16
Surrogate: Naphthalene d8 88.4 % 50-130 07-NOV-16
Surrogate: Phenanthrene d10 110.1 % 60-130. 07-NOV-16
SALINITY-EC-VA Water
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Workorder: L1850699 Report Date: 08-NOV-16 Page 18 of 22
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
SALINITY-EC-VA Water
Batch R3585614
WG2422823-2 DUP L1850699-7 _
Salinity 36 36 psu 0.0 20 01-NOV-16
WG24228231 MB
Salinity <1.0 psu 1 01-NOV-16
Batch R3589585
WG2426626-2 DUP L1850699-11
Salinity 2.1 2.1 psu 0.3 20 05-NOV-16
WG2426626-1 WMB
Salinity <1.0 psu 1 05-NOV-16
SO4-1C-N-VA Water
Batch R3585105
WG2422287-2 LGS ,
Sulfate (SQ4) 101.7 % 90-110 30-0CT-16
WG2422287-21 LCS
Sulfate (SO4) 102.2 % 90-110 30-0CT-16
WG2422287-1 MB
Sulfate (SO4) <0.30 mg/lL 0.3 30-0CT-16
WG2422287-10 MB
Sulfate (S04) <0.30 mg/L 0.3 30-0CT-16
WG2422287-13 MB
Sulfate (SO4) <0.30 ma/l 0.3 30-0CT-16
WG2422287-16 MB
Sulfate (SO4) <0.30 mg/L. 0.3 30-0CT-16
WG2422287-19 MB
Sulfate (SO4) <0.30 mg/L 0.3 30-0OCT-18
WG2422287-4 MB : .
Sulifate (S04) <0.30 mg/L 0.3 ‘30-0OCT-16
WG2422287-7 MB
Sulfate (SO4) <0.30. mg/L 0.3 30-0OCT-16
Batch R3585959
WG2423374-6 DUP L1850699-11
Sulfate (S0O4) 2250 2250 mg/L 0.0 20 01-NOV-16
WG2423374-15 LCS
Sulfate (SO4) 101.5 % 90-110 01-NOV-16
WG2423374-2  LCS
Sulfate {SO4) 101.3 % 80-110 01-NOV-16
WG2423374-1  MB
Sulfate (SO4) <0.30 mgil. 0.3 01-NOV-16
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
S04-1C-N-VA Water
Batch R3585959
WG2423374-10 MB
Sulfate (SO4) <0.30 mgiL 0.3 01-NOV-16
WG2423374-13 MB
Sulfate (S04) <0.30 mg/L 0.3 01-NOV-16
WG24233744 MB
Sulfate (S0O4) =<0.30 mg/L 03 01-NOV-16
WG2423374-7 MB
Sulfate (SO4) <0.30 mg/L. 0.3 01-NOV-16
VH-HSFID-VA Water
Batch R3587280
WG2425081-3  DUP L18506989-9
Volatile Hydrocarbons (VH6-10) <0.10 <0.10 RPD-NA| mg/L N/A 30 03-NOV-16
WG2425091-2 LCS
Volatile Hydrocarbons (VHB-10) 110.0 % 70-130 03-NOV-16
WG2426024-2 |LCS
‘Volatile Hydrocarbons (VHE-10) 110.6 % 70-130 04-NOV-16
WG2425091-1 MB
Volatile Hydrocarbons (VH6-10) <0.10 mg/l. 0.1 03-NOV-16
WG2426024-1 MB
Volatile Hydrocarbons (VH6-10}) <0.10 mg/l. 0.1 04-NOV-16
VOCT7-HSMS-VA Water
Batch R3587803
WG2425091-3 DUP L1850699-9
Benzene <(,00050 <0.00050 RPD-NA mafL NIA 30 04-NOV-16
Ethytbenzene- <0.00050 <0.00050 RPD-NA mgiL NiA 30 04-NOV-16
Methyl t-butyl ether (MTBE) <0.00050 <0.00050 RPD-NA mg/L N/A 30 04-NOV-16
Styrene <0.00050 <0.00050 RPD-NA | mgiL N/A 30 04-NOV-16
Toluene <0.00050 <0.00050 RPD-NA mgiL N/A 30 04-NOV-16
meta- & para-Xylene <0.00050 <0.00050 RPD-NA | mg/L N/A 30 04-NOV-16
ortho-Xylene -<0.00050 <0.00050 RPD-NA mg/L NIA 30 04-NOV-16
WG2425091-2 LCS
Benzene 112.3 %. 70-130 04-NOV-16
Ethylbenzene 110.4 % 70-130 04-NOV-16
Melhy! t-butyl ether (W TBE) 106.3 % 70130 04-NOV-16
Styrene 101.8 % 70-130 04-NOV-16
Toluene 107.6 % 70-130 04-NOV-16
meta- & para-Xylene 119.2 % 70-130 04-NOV-16
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
VOCT-HSMS-VA Water
Batch R3587803
WG2425091-2  LCS .
ortho-Xylene 112.2 % 70-130 04-NOV-16
WG2426024-2 LCS
Benzene 112.9 % 70-130 04-NOV-16
Ethylbenzene 109.4 % 70-130 04-NOV-16
Methyl t-butyl ether (MTBE) 107.2 % 70-130 04-NOV-16
Styrene 102.2 % 70-130 04-NOV-16
Toluene 1081 % 70-130 04-NOV-16
meta- & para-Xylene 118.7 % 70-130 04-NOV-16
ortho-Xylene . 1115 % 70-130 04-NOV-16-
WG24250911 MB
Benzene <0.00050 mg/l. 0.0005 04-NOV-16
Ethylbenzene <0.00050 mg/L 0.0005 04-NOV-16
Methyi t-butyl ether (MTBE) <0.00050 mg/L 0.0005 04-NOV-16
Styrene <0.00050 mg/l 0.0005 04-NOV-16
Toluene <0.00050 mgfl 0.0005 04-NOV-16
mela- & para-Xylene <0.00050 mgl/L 0.0005 04-NOV-16
ortho-Xylene <0.00050 mg/L 0.0005 04-NOV-16
WG2426024-1 MB.
Benzene. <0.00050 ma/L 0.0005. 04-NOV-16
Ethyibenzene <(.00050 ma/L 0.0005 04-NOV-16
Methyl t-butyl ether (MTBE) <0.00050. mg/L 0.0005 04-NOV-16
Styrene <0.00050 mg/L 0.0005 04-NOV-16
Toluene <0.00050 mgiL 0.0005 04-NOV-16
meta- & para-Xylene <0.00050 mgiL 0.0005 04-NOV-16
ortho-Xylene <0.00050 mgiL 0.0005 04-NOV-16
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Legend:

Limit ALS Control Limit (Data Quality Objectives)

DUP  Duplicate

RPD Relative Percent Difference

N/A Not Available

LCS  Laboratory Contral Sample

SRM Standard Reference Material

MS Matrix Spike

MSD  Matrix Spike Duplicate

ADE  Average Desorption Efficiency

MB Method Blank

IRM Internal Reference Material

CRM Certified Reference Material

CCV  Continuing Calibration Verification

CVS  Calibration Verification Standard

LCSD Laboratory Control Sample Duplicate

Sample Parameter Qualifier Definitions:

Qualifier Description
J Duplicate results and limits are expressed in terms of absolute difference.
RPD-NA Relative Percent Difference Not Available due to result(s) being léss than detection limit.
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Hold Time Exceedances:

Sample
ALS Product Description 1D Sampling Date Date Processed _ Rec. HT _ Actual HT __ Units Qualifier

Anions and Nutrients
Nitrate in Water by 1C (Low Level)
1" Not provided 01-NOV-16 06:34 3 4 days EMT

Nitrite in Water by IC (Low Level)
11 Not provided 01-NOV-16 06:34 3 4 days EHT

Legend & Qualifier Definitions:

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended.

EHTR; Exceeded ALS recommended hold time prior to sample receipt.
EHTL: Exceeded ALS recommended hold time prior to analysis. Sample was received less than 24 hours prior to expiry.
EHT: Exceeded ALS recommended hold time prior to analysis.

Rec. HT: ALS recommended hold time (see units).

Notes*; :

Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.

Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes. Samples for L1850699 were received on 28-OCT-16 16:30.

ALS recommended hold times may vary by province. They are assigned to meet known provincial and/or federal government
requirements. In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available). For more information, please contact ALS.

The ALS Quality Control Report is provided to ALS clients upon request. ALS includes comprehensive QC checks with every analysis to
ensure our high standards of quality are met. Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sampie Duplicates and Matrix Spikes that do not originate from this
Work Order.




Hydrocarbon Distribution
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The EPH Hydrocarbon Distribution Report (HDR) is
hydrocarbon products that may be presentin your s

ntended to assist you in characterizing
mple. For further interpretation, a current

library of reference products is available on www.alsglobal.com or upon request.

The scale at the bottom of the chromatogram indica
commeon petroleum products, and three n-alkane hy
times may vary between samples by as much as 0.5

Peak heights in this report are a function of the sam

es the approximate retention times of
drocarbon marker compounds. Retention
minutes.

ble concentration, the sample amount

extracted, the sample dilution factor, and the response scale at the left.

A"-L-"in the sample ID denotes a low level sample.

A "-8-" denotes a silica gel cleaned sample.
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ALS Sample ID: L1850699-2
Client Sample 1D: MW1S-9
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e Digs el / 16t Fuels

The EPH Hydrocarbon Distribution Report (HDR) is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. For further interpretation, a current
library of reference products is available on www.alsglobal.com or upon request.

The scale at the bottomn of the chromatogram indicates the approximate retention times of
common petroleum products, and three n-alkane hydrocarbon marker compounds. Retention
times may vary between samples by as much as 0.5 minutes.

Peak heights in this report are a function of the sample concentration, the sample amount
extracted, the sample dilution factor, and the response scale at the left.

A"-L-" in the sample ID denotes a low level sample. A "-S-" denotes a silica gel cleaned sample.
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ALS Sample ID: L1850699-3
Client Sample ID: MW1S-2
500
450 —
400
350 -
% 300 -
=
o 250-
5
&
& 200
150 -
100
50 -
. —rr I, F————————_ - d_!\q__»_,_hd._.\d_f\.._.n_m ________
0- T 7 T (N T T ¥ T N S S A B T .
25 30 3.5 4.0 45 50 55 6.0 6.5 7.0 7.5 8.0 85 9.0 9.5 10.6
Time - Minttes
nCio nC19 nC32
174°C 330°C A67°C
346°F 626°F 873°F

«— Gasoling ———

Motor Qils / Lube Qils / Grease

+—————————— Diesel / let Fuels

The EPH Hydrocarbon Distribution Report (HDR) is
hydrocarbon products that may be present in your s
library of reference products is available on www.al

The scale at the bottom of the chromatogram indical
common petroleum products, and three n-atkane hy
times may vary between samples by as much as 0.5

Peak heights in this report are a function of the sam

ntended to assist you in characterizing
mple. For further interpretation, a current
lobal.com or upon request.

es the approximate retention times of
drocarbon marker compounds. Retention
minutes.

ble concentration, the sample amount

extracted, the sample dilution factor, and the response scale at the left.

A"-L-"in the sample ID denotes a low level sample.

A "-B-" denotes a silica gel cleaned sample.
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Hydrocarbon Distribution Report
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The EPH Hydrocarbon Distribution Report (HDR) is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. For further interpretation, a current
library of reference products is available on www.alsglobal.com or upon request.

The scale at the bottom of the chromatogram indicates the approximate retention times of
common petroleum products, and three n-alkane hydrocarbon marker compounds. Retention

times may vary between samples by as much as 0.5 minutes.

Peak heights in this report are a function of the sample concentration, the sample amount

extracted, the sample dilution factor, and the response scale at the left.

A "-L-" in the sample ID denotes a low level sample. A "-S-" denotes a silica gel cleaned sample.
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mple. For further interpretation, a current’
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A "-8-" denotes a silica gel cleaned sample.

Printed on 11/5/2016 12:56:05 PM

Page 1 of 1

Page 69 of 125 MOE-2018-82594



Huydrocarbon Distribution Aeport

L1850699-6
MW1S-4

ALS Sample ID:
Client Sample ID:

500

450 -

400

350

300 -

250 -

Respense - MilliVolts

200~

100 -

50 -

55 6.0 B.5 7.0 7.5 8.0 8.5 0.0 8.5

T T [ T - T "w!'”_' T H T T s I T 1 - ¥ !
10.0
Time - Minutes

nC1i0

nC1s nC32

174°C
346°F

467°C
873"F

330°C.
626°F

Motor Qils / Lube Oils / Grease

<« Gasoling —

| & Diese! [ jet Fuels

The EPH Hydrocarbon Distribution Report (HDR) is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. For further interpretation, a current
library of reference products is available on www.alsglobal.com or upon request.

The scale at the bottom of the chromatogram indicates the approximate retention times of
common petroleumn products, and three n-alkane hydrocarbon marker compounds. Retention
times may vary between samples by as much as 0.5 minutes.

Peak heights in this report are a function of the sample concentration, the sample amount
extracted, the sample dilution factor, and the response scale at the left.

A "-L-" in the sample 1D denotes a low level sample. A "-S-" denotes a silica gel cleaned sample.
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Hydrocarbon Distribution
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The EPH Hydrocarbon Distribution Report (HDR) is [ntended to assist you in characterizing
hydrocarbon products that may be present in your sample. For further interpretation, a current
library of reference products is available on www.alsglobal.com or upon request.
The scale at the bottom of the chromatogram indicates the approximate retention times of
common petroleumn products, and three n-alkane hydracarbon marker compounds. Retention
times may vary between samples by as much as 0.5 minutes.
Peak heights in this report are a function of the sample concentration, the sample amount
extracted, the sample dilution factor, and the response scale at the ieft,
A"-L-"in the sample ID denotes a low level sample.| A "-S-" denotes a silica gel cleaned sample.
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Hydrocarbon Distribution Report

ALS Sample ID: L1850699-9
Client Sample ID: FIELD BLANK
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The EPH Hydrocarbon Distribution Report (HDR) is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. For further interpretation, a current
library of reference products is available on www.alsglobal.com or upon request.

The scale at the bottom of the chromatogram indicates the approximate retention times of
common petroleum products, and three n-alkane hydrocarbon marker compounds. Retention
times may vary between samples by as much as 0.5 minutes.

Peak heights in this report are a function of the sample concentration, the sample amount
extracted, the sample dilution factor, and the response scale at the left.

A "-L-" in the sample ID denotes a low level sample. A "-S-" denotes a silica gel cleaned sample.
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ALS Sample ID: L1850699-10
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The EPH Hydrocarbon Distribution Report (HDR) is

intended to assist you in characterizing

hydrocarbon products that may be present in your sample. For further interpretation, a current
library of reference products is available on www.algglobal.com or upon request.

The scale at the bottom of the chromatogram indicates the approximate retention times of
comman petroleum products, and three n-alkane hydrocarbon marker compounds. Retention
times may vary between samples by as much as 0.5 minutes.

Peak heights in this report are a function of the sample concentration, the sample amount

extracted, the sample dilution factor, and the respo

A'"-L-" in the sample ID denotes a low level sample.

se scale at the left.

A "-8-" denotes a silica gel cleaned sample.
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Hydrocarbon Distribution Report
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ALS Sample ID: L1850699-11
Client Sample ID: MW1S-5
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The EPH Hydrocarbon Distribution Report (HDR) is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. For further interpretation, a current
library of reference products is available on www.alsglobal.com or upon request.

The scale at the bottom of the chromatogram indicates the approximate retention times of
common petroleum products, and three n-alkane hydrocarbon marker compounds. Retention
times may vary between samples by as much as 0.5 minutes.

Peak heights in this report are a function of the sample concentration, the sample amount
extracted, the sample dilution factor, and the response scale at the left.

A"-L-"in the sample ID denotes a low level sample. A "-8-" denotes a silica gel cleaned sample.
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Golder Associates Ltd.

590 McKay Avenue, Suite 300
Kelowna, British Columbia, V1Y 5A8
Canada

T: +1 (250) 860 8424
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January 4, 2017

Normtek Radiation Services Ltd.
115, 1925 - 18" Avenue NE
Calgary AB

T2E 7T8

Attention: Cody Cuthill
President, Chief Executive Officer

Re: 2017 Annual Groundwater Monitoring and Sampling Program
Decontamination Facility, 9676 Swanson Street, Fort St. John,
British Columbia

Under the authorization of Normtek Radiation Services Ltd. (Normtek), Summit Liability
Solutions Inc. (Summit) completed a groundwater monitoring and sampling program at the
referenced location on November 2, 2017. The program was undertaken to satisfy annual
groundwater monitoring and sampling as part of the BC Ministry of the Environment (MoE)
approval for a hazardous waste facility.

The site location and regional topography are shown on Figures 1 and 2.
SITE LOCATION AND BACKGROUND INFORMATION

The site is a naturally occurring radioactive material (NORM) detection, decontamination,
and disposal facility located in an industrial area on the east side of the city of Fort St.
John, BC. The infrastructure on the site includes an office building, garage/storage and
equipment bay, self-contained wash bay, concrete containment pad, and a storm water
containment pond. The nearest surface water body is the dugout serving as the storm
water pond located in the southeast corner of the site. There are numerous residences
within 1 km of the site.

A site plan with monitoring well locations is included as Figure 3.

A search of the iMapBC groundwater information database did not identify any registered
water well within approximately 1.5 km of the site. A copy of the water well map is provided
in Appendix A.

In December 2015, Ghostpine Environmental Services Ltd. (Ghostpine) prepared a
Baseline Groundwater Monitoring for Normtek Hazardous Waste Facility at 9676 Swanson
Street, Fort St. John, BC. In September 2015 nine boreholes were drilled at the site, and
monitoring wells were installed in each borehole. Three boreholes (MW 15-1 to MW 15-3)
were drilled to a depth of 45 metres below ground surface (mbgs) and six boreholes

Summit Liability Solutions Inc.
M: 403.802.3633 F: 403.802.3684 Calgary Toll Free: 1.877.264.2872 Website: www.summitls.ca
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(MW15-4 to MW15-9) were drilled to 4.1 mbgs. The shallow monitoring wells were
installed within a fill unit and the deeper monitoring wells were installed within a sand and
gravel deposit with approximately 30 m layer of silty clay to clay between the shallow and
deep monitoring wells.

In October 2016 six monitoring wells were dry or contained insufficient water volumes for
sampling Three wells (MW15-2, MW15-3, and MW15-9) were sampled and groundwater
samples were analysed for petroleum hydrocarbons, dissolved and total metals, and
anions. The samples met the applicable BC Contaminated Sites Regulation (CSR) criteria,
with the exception of sulphate and magnesium.

Groundwater samples were also analysed for NORM and the laboratory results for all the
samples were within the applicable BCS CSR criteria. The report was not available .

In January 2017, Golder Associates Ltd. (Golder) prepared a 2016 Baseline Groundwater
Monitoring and Sampling Report. In October 2016 seven of the nine monitoring wells were
sampled and monitored. Two monitoring wells (MW15-1 and MW15-3) were dry at the
time of the assessment. The laboratory analytical results showed elevated chloride,
dissolved magnesium, dissolved selenium, sodium, sulphate, and dissolved uranium.
Groundwater concentrations for all the water samples analysed for petroleum
hydrocarbons met the BC CSR criteria. The report recommended continual annual
groundwater monitoring of wells with sufficient water volumes, and the replacement of
monitoring wells MW 15-1 and MW15-3 if they continue to be dry. Furthermore, the report
recommended a review of the current MoE approval requirements as well as a desktop
review of the groundwater quality in the area to evaluate potential naturally elevated
chloride, magnesium, selenium, sulphate, and/or uranium levels in the groundwater.

SUMMIT GROUNDWATER MONITORING PROGRAM

On November 1, 2017, Summit environmental specialists measured combustible vapour
concentrations and depth to groundwater in all the monitoring wells with the exception of
MW15-3, which was inaccessible. The combustible vapour concentrations, if detected,
were measured using an RKI Eagle 2 gas detector. The gas detector was calibrated
against hexane standards and operated in methane elimination mode. Depth to
groundwater was measured using an interface probe capable of detecting phase-
separated hydrocarbon liquids. Field readings were collected from all the monitoring wells,
with the exception of MW15-1 and MW15-2 which did not contain sufficient groundwater,
and MW15-3 which was inaccessible. Electrical conductivity (EC), pH, oxidation-reduction
potential (ORP), temperature, and dissolved oxygen (DO) were measured using an in-situ
smarTROLL Multiparameter Handheld unit.

After monitoring, the wells were purged dry, or a minimum of three casing volumes of
groundwater were removed, and the wells were allowed to recharge. Groundwater
samples were collected from the monitoring wells, with the exception of MW15-1, MW 15-

Summit Liability Solutions Inc.
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2, and MW15-3. The wells were purged and groundwater samples were recovered using
dedicated PVC bailers or Waterra tubing. Duplicate groundwater samples were not
collected from the monitoring wells due to insufficient recovered groundwater.

Samples were submitted to Exova Laboratory (Exova) for detailed salinity, petroleum
hydrocarbon (PHC) benzene, toluene, ethylbenzene, xylenes, volatile hydrocarbons (VHs-
10 and VPHy), light extractable petroleum hydrocarbons (EPH1p-19 and LEPH), heavy
extractable petroleum hydrocarbons (HEPH), polycyclic aromatic hydrocarbons (PAH),
and dissolved metals analyses.

Site photographs taken during the 2017 monitoring and sampling program are included in
Appendix B.

FIELD MONITORING RESULTS

The monitoring well completion details and field monitoring results are summarized in
Table 1.

Combustible vapour concentrations were not detected in the monitoring wells on
November 1, 2017. Phase-separated hydrocarbon liquids were not detected at the
groundwater surface in any monitoring well.

The depth to groundwater measured in the monitoring wells on November 1, 2017 ranged
from 1.095 to 2.50 metres below surface grade (mbsg) for the shallow monitoring wells,
and 35.98 to 45.14 mbsg for the deep monitoring wells. The principal direction of shallow
groundwater flow beneath the site appeared to be towards the southeast at an average
gradient of approximately 0.006797 m/m (Golder 2016).

RESULTS OF LABORATORY ANALYSES

The results of the groundwater analyses are summarized in Tables 2 to 5 along with the
British Columbia Contaminated Sites Regulation (CSR), Generic Numerical Water
Standards, Drinking Water (DW) and Aquatic Life (AW) criteria (BC MoE, 2017) for
commercial land use. Data from the Golder 2016 report is included in the tables for
reference purposes.

Chloride concentrations in the groundwater samples ranged from 53.8 mg/L to 167 mg/L
and met the BC MoE 2017 criteria.

Consistent with historical data, sulphate, dissolved sodium, magnesium, and manganese
concentrations exceeding the BC MoE criteria were broadly detected across the site.

Summit Liability Solutions Inc.
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Petroleum hydrocarbon (benzene, toluene, ethylbenzene, xylenes, VHs.109, VPH,,
EPH10.19, LEPH, and HEPH) and polycyclic aromatic hydrocarbon concentrations were not
detected in the groundwater samples.

Consistent with historical data, dissolved metals concentrations met the BC MoE criteria
with the exception of uranium. The elevated uranium concentrations (37.7 pg/L to 240
pg/L) appear to be naturally occurring.

A copy of the laboratory analytical report is provided in Appendix C.
Quality Assurance/Quality Control (QA/QC)

Laboratory samples were obtained and processed using Summit's standard procedures
for groundwater monitoring, and were transported using chain of custody procedures.
Laboratory QA/QC data, including replicate samples analyses, are provided in the
Appendix C. A review of the QA/QC results indicates that no data quality issues were
identified and that the data is considered to be accurate and reliable.

SUMMARY

Summit conducted a groundwater monitoring program at the Normtek Radiation Services
Decontamination Facility on November 1, 2017.

Based on the groundwater monitoring program and analytical results, there is no evidence
of increased groundwater contamination at the site. Summit recommends continuing with
the groundwater monitoring program during the fall of 2018. Further, a desktop review of
groundwater in the area could provide useful information regarding naturally elevated
chloride, magnesium, selenium, sulphate, and uranium levels.

CLOSURE AND LIMITATIONS

This report has been prepared in accordance with generally accepted environmental
consulting practices, based on an agreed scope of work. Information presented herein
was obtained while conducting authorized groundwater monitoring and sampling activities
at Normtek Decontamination Facility in Fort St. John, BC. Although the data was collected
at specific locations, the reported information is believed to provide a reasonable
representation of the general environmental conditions at the site. The environmental
assessment was limited to a study of those contaminants specifically addressed in this
report.

This report has been prepared for the exclusive use of Normtek Radiation Services Ltd.
Any use that a third party makes of this report, or reliance on, or decisions made, based
on the report, are the responsibility of such third parties. Summit Liability Solutions Inc.

Summit Liability Solutions Inc.
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accepts no responsibility for loss or damage, if any, suffered by any third party as a result
of decisions made or actions taken on the basis of this report.

Unless noted otherwise, all information provided by others in the preparation of this report
is assumed to be factual and complete. Summit Liability Solutions Inc. reserves the right
to change or modify the opinions or recommendations provided in this report should new
or differing information become available in the future.

We trust that the foregoing information is satisfactory for your present requirements. If you
have any questions or concerns, please do not hesitate to contact the undersigned at

780.875.4700 Ext. 211.

Sincerely,

SUMMIT LIABILITY SOLUTIONS INC.

v
é\va,l\awﬂ,

(N

Jennifer Graham, C.Tech,
Project Manager, EAS
Summit Liability Solutions Inc.

/1
(,- Rrspi /\"{MM

Caryn Mann, P.Chem., P.Ag., B.Sc.
Regional Manager

Environmental Assessment Services
Summit Liability Solutions Inc.

Tomas Navratil,
Environmental Specialist, EAS
Summit Liability Solutions Inc.
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Normtek Radiation Services Ltd. NST /AAANLIT

9676 Swanson Street Fort 5t. John
Commercial Land Use

Table 1 Summary of Groundwater Field Monitoring Results
Ground Casing Groundwater Depth to Lithelogy of
Monitoring Well ID|  Date Easting Northing | gy a Elevati Elevati TM‘L'::""‘ Groundwater|  Screen Notes
(m}) {m) (m)* (m)* (m)* {mbtac) (mbtoc) Interval®
8-Oct-16 646.78 35.550
- 35.900 Historical Inf tion*
MWA5-1 90ct16 | oa7783 | 6235371 | 68114 | 68233 |08 34.350 | Sand and stonical fnformation
28-Oct-16 ~ - Gravel
1-MNov-17 646.35 35.985 35.980 Old Waterra tube was removed from the PVC pipe. GWM well was dry.
8-Oct-16 638.71 43.650
- 45.410 Historical Inf tion*
MWA15-2 90ct16 | oa7600 | 6235322 | 68136 | 68236 |00 42400 | sand and stonical fnformation
28-Oct-16 638.70 43.664 Gravel
1-Mov-17 637.22 45.145 45.140 Insufficient volume of water for GW monitoring or sampling.
8-Oct-16 638.70 42.220
- Historical Inf tion*
mwis3 0% 1 gago0n | eossazs | 68000 | 68082 | | 43880 |+1-3%0 | Sandand storieatnformation
28-Oct-16 638.64 42.280 Gravel
1-MNov-17 - - Old Waterra tube was stuck in the PVC pipe. Mot able to remove it.
8-Oct-16 676.96 3.800
9-Oct-16 677.88 3.940 2.880 Silty Historical Information*
MW15-4 c 637997 6235325 679.85 680.76 Clay/Clay
28-Oct-16 679.31 1.451 St
1-MNov-17 677.86 3.940 2.900 Quick recharge, moderate turbidity
8-Oct-16 - ~
9-Oct-16 ~ 3.940 ~ Silty Historical Information*
MW15-5 638000 6235371 680.16 681.13 Clay/Clay
28-Oct-16 679.543 1.587 Silt
1-Mov-17 679.435 3.950 1.695 Maoderate turbidity
8-Oct-16 ~ ~
9-Oct-16 ~ 3.950 ~ Silty Historical Information®
MW15-6 637947 6235325 679.88 680.80 Clay/Clay
28-Oct-16 679.493 1.307 Silt
1-Mov-17 678.690 3.930 2,110 Moderate turbidity
8-Oct-16 678.630 3.770
9-Oct-16 679.700 3.950 2.700 Silty Historical Information*
MW15-7 c 637821 6235322 681.38 682.40 Clay/Clay
28-Oct-16 680.053 2.347 Silt
1-Mov-17 679.900 3.945 2.500 Maoderate turbidity
8-Oct-16 ~ ~
9-0ct-16 - 3.780 - Sitty Historical Information”
MW15-8 637780 6235372 681.14 682.21 Clay/Clay
28-Oct-16 680.260 1.950 silt
1-Mov-17 679.715 3.785 2.495 Maoderate turbidity
8-Oct-16 678.51 2.670
Silty B _—
9-Oct-16 678.46 2.960 2,720 Histarical Information
MW15-9 c 637800 6235359 681.24 681.18 Clay/Clay
28-Oct-16 680.06 1.119 silt
1-Mov-17 680.09 2.965 1.095 Maoderate turbidity
Checked By:  Jennifer Graham

Notes:
mags - metres above ground surface *Data obtained from the 2016 Baseline Groundwater Monitoring and Sampling Report, Golder Associates, January 2017
mbgs - metres below ground surface ~ - no data available

mbtoc - metres below top of casing
m - metres
m/s - metres per second Summit Liability Solutions Inc.

Suite 110, 855 — 42nd Avenue S.E., Calgary, Alberta T2G 1Y8
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Normtek Radiation Services Ltd.
9676 Swanson Street Fort St. John
Commercial Land Use

Table 2
Field Parameters > T = @
= s S | 5 : E g |8
2 H - B = g E £ o =
=1 @ = o ] H -]
o o = 3 3 o 3 £ S " c @ w
Sample & = 3 - > 4 - = 28 ] o _ ] s 2 E_ ]
Monitoring Well| 1T Lab D g2 2 2E 3 g z 8o g P s 3 2 &g = SE g
D ¥ T = 2 = a3 E ow = = S = 4 - < s = B
Date a e 3 g =] [ 25 T 2 5 3 ® H 2 2 ® 4
2 £ £ o0 z - 2 e S > = = = o Z T
s s i ] &< S © @ E ] o [ 5 g
© = = 8 S 8 a i a £ 5 8
3 o ] a a a o o
i s Standard
Units - pSlem C my mg/L ppm Units pSicm mag/L mgfL mag/L mgfL mg/L mg/L pa/l rall mg CaCO,/L
MW15-2 28-Oct-16* L1850699-3 - - - - - MD - - <10 1480 372 198 153 4.8 =30 43 1740
MWA54 28-Oct-16* L1850699-6 7.24 5690 8.8 =573.1 13 ND ~ 5690 7 4220 444 854 340 5.3 <B0 190 4620
1-Mov-17 1236965-1 7.40 3596.9 148 13283 4.93 ND 7.48 61410 63.9 4410 467 923 367 52 <50 585 4960
MW15-5 28-Oct-16" L1850699-11 7.20 3501 7.3 -503.8 27 ND 7.24 3501 132 2250 529 348 99.3 39 132 668 2750
1-MNov-17 1236965-2 7.24 2022.0 0.89 1344.2 7.99 ND 7.48 3820 167 2130 623 350 102 3.0 <50 635 3000
MWA15-6 28-Oct-16* L1850699-5 -~ -~ -~ -~ -~ ND T.20 - H 2190 547 296 56.6 221 <30 40 2550
1-Mov-17 1236965-3 7.16 23466 282 1320.0 3.24 ND 7.45 3630 53.8 2170 592 342 722 203 =50 286 2880
MWAS-T 28-Oct-16" L1850699-4 - - - - - ND - - 101 1160 370 306 166 <2.0 39900 8280 2180
1-MNov-17 1236965-4 6.73 2347.4 189 1334.4 1.36 ND 6.90 3260 107 769 369 300 173 2.0 <50 8950 2160
MW15-8 28-Oct-16* L1850699-1 7.10 5113 6.6 =526 13 25 71 5113 344 3290 507 708 269 4.8 <B0 22 4180
1-Mov-17 1236965-5 NR NR NR NR NR ND 7.49 5480 147 3690 526 747 307 5.6 <50 83 4390
MW15-9 28-Oct-16" L1850699-2 6.69 1906 5.6 -537.1 3.2 ND 6.69 1906 140 322 33z 121 61.4 2.2 11600 7230 1330
1-MNov-17 1236965-6 6.73 2284.7 220 1329.8 2.20 ND 7.06 2520 146 375 432 125 70 2.0 <50 9560 1590
CSR Drinking Water (DW) Standards (a) ns ns ns ns ns ns ns ns 250 500 ns ns 200 ns 6500 1500 ns
CSR Aquatic Life (AW) Standards (a) ns ns ns ns ns ns ns ns 1500 | 4290™ ns ns ns ns ns ns ns
Checked By: Tomas Navratil
Notes:

" British Columbia Contaminated Sites Regulation (CSR), Stage 10 Omnibus Amendmeants, Environment Management Act, Ministerial Order Mo, 14426, Generic Numerical Water Standards, Schedule 3.2 Drinking Water (DW) and Aguatic Life {(AW) values (BC MoE, 2017)
" Guideline value depandant an Cl concantration, range listad.

24 comparing to DW unit of v ent is ugll. If comparing to AW and LW unit of measurement is mg/L

*Data obtained from the 2016 Baseline Groundwater Monitoring and Sampling Report, Golder Associates, January 2017 Exceeds Criteria
H - Standard Iz hardness dependant

mgiL - milligrams per litre mY - millivolis

Mgl - micrograms per litre ppm - parts per million

pSicm - microSiemens per centimetre mg CaCO3/L - milligrams calcium carbonate per litre

ns - no standard NR - not recorded

~ - no data available ND - not detected

Summit Liability Solutions Inc.

Suite 110, 855 —42nd Avenue S.E., Calgary, Alberta T2G 1Y8
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Normtek Radiation Services Ltd.
9676 Swanson Street Fort St. John

Commercial Land Use

\SET/AINAIT

Table 3 Summary of Groundwater Analytical Results - Petroleum Hydrocarbons
@
@ -] 5 w -
_ 5 g 3 8 3 2 3 E: £
Manitor Well ID Sample Date Lab Sample ID N E 2 & £ = £ & &
@ s r < > > & 4 T
]
Units Hg/L
MW15-2 28-Oct-16* L1850699-3 <0.5 <0.5 <0.5 <0.5 =100 =100 <250 <250 <250
M54 28-Oct-16" L1850699-6 =0.5 <0.5 =0.5 <0.5 =100 =100 =250 =250 =250
1-Nov-17 1236965-1 <1 <1 <1 <1 <50 <50 =200 <200 =200
28-Oct-16* L1850699-11 =0.5 <0.5 =0.5 <0.5 =100 =100 =250 =250 =250
MW15-5
1-Nov-17 1236965-2 <1 <1 <1 <1 <50 <50 =200 <200 =200
28-Oct-16" L1850699-5 =0.5 =0.5 =0.5 =0.5 =100 =100 =250 =250 =250
MW15-6
1-Nov-17 1236965-3 <1 <1 <1 <1 <50 <50 =200 <200 =200
28-Oct-16" L1850699-4 =0.5 =0.5 =0.5 =0.5 =100 =100 =250 =250 =250
MW15-7
1-Nov-17 1236965-4 <1 <1 <1 <1 <50 <50 =200 <200 =200
28-Oct-16" L1850699-1 =0.5 =0.5 =0.5 =0.5 =100 =100 =250 =250 =250
MW15-8
1-Nov-17 1236965-5 <1 <1 <1 <1 <50 <50 =200 <200 =200
28-Oct-16" L1850699-2 =0.5 =0.5 =0.5 =0.5 =100 =100 =250 =250 =250
MW15-9
1-Nov-17 1236965-6 <1 <1 <1 <1 <50 <50 =200 <200 =200
CSR Drinking Water (DW) Standards 5 60 140 90 15000 ns 5000 ns ns
CSR Aquatic Life (AW) Standards ' 400 5 2000 300 15000 1500 5000 500 ns
Checked By: Tomas Navratil

Motes:

'} British Columbia Contaminated Sites Regulation (CSR), Stage 10 Omnibus Amendments, Environment Management Act, Ministerial Order Mo 14426, Generic Numerical Water Standards, Schedule 3.2
Drinking Water {DW) and Aquatic Life (AW) values (BC McE, 2017)

*Data obtained from the 2016 Baseline Groundwater Monitoring and Sampling Report. Golder Associates, January 2017

WHyyg.1p - includes volatile petroleum hydrocarbons

WPHw - includes volatile petroleum hydrocarbons with the exception of benzene, toluene, ethylbenzene and xylenes

EPHyp.15 - includes light extractable petroleum hydrocarbons
LEPHw - includes light extractable petroleum hydrocarbons with the exception of acenaphthene, acridine, anthracene, fluorene, naphthalene and phenanthrene

ns - no standard

ug/L - micrograms per litre
= - no data available

ns - no standard

Suite 110, 855 —42nd Avenue S.E., Calgary, Alberta T2G 1Y8

Summit Liability Solutions Inc.
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Normtek Radiation Services Ltd.
9676 Swanson Street Fort St. John
Commercial Land Use

Table 4 Summary of Groundwater Analytical Results - Polycyclic Aromatic Hydrocarbons
E
5 . e o . 2 2 : 5 .
: Sample £ S g g 5 E £ £ 2 2 £
Monitor Well ID| Collection | Lab Sample ID s z E S S £ = s s ; .g
Date c b t 5 & & & 3 E & &
< < = & g 8
@
Units na/l
MW15-2 28-Oct-16 L1850699-3* <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
MWA5.4 28-Oct-16 L1850699-6* <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1-Nov-17 1236965-1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.02 <0.34
MWA5.S 28-Oct-16 | L1850699-11* <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1-Nov-17 1236965-2 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.02 <0.34
MWA5.6 28-Oct-16 L1850699-5* <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1-Nov-17 1236965-3 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.02 <0.34
W57 28-Oct-16 L1850699-4* <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1-Nov-17 1236965-4 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.02 <0.34
MWA5.8 28-Oct-16 L1850699-1* <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1-Nov-17 1236965-5 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.02 <0.34
W50 28-Oct-16 L1850699-2* <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1-Nov-17 1236965-6 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.02 <0.34
CSR Drinking Water (DW) Standards @ 250 ns 1000 7 150 80 ns 0.07 0.01 100 0.05
CSR Aquatic Life (AW) Standards 60 0.5 1 1 120 10 3 1 0.1 0.2 34
Checked By: Tomas Navratil
Notes:

@ British Columbia Contaminated Sites Regulation (CSR), Stage 10 Omnibus Amendments, Environment Management Act, Ministerial Order No.14426. Generic Numerical Water Standards, Schedule 3.2 Drinking Water (DW)
and Aquatic Life (AW) values (BC MoE, 2017)

*Data obtained from the 2016 Baseline Groundwater Monitoring and Sampling Report, Golder Associates, January 2017
mbgs - metres below ground surface

ug/L - micrograms per litre

ns - no standard

Summit Liability Solutions Inc.

Suite 110, 855 —42nd Avenue S.E., Calgary, Alberta T2G 1Y8
Page 86 of 125 MOE-2018-82594



\SET/AINAIIT

Normtek Radiation Services Ltd.
9676 Swanson Street Fort St. John
Commercial Land Use

Table 5 Summary of Groundwater Analytical Results - Dissolved Metals
slalsl:]3z s | 8] .+ s 28| _ |zl olzlels]s -
Sample el |28 %8 $ S| 8 | S| 8| | ¢ g | ¢ < ST 3|8 8|2
Monitoring Well ID | Collecti LabSampleld | 2 g 2 E E g 5 E = 5 =1 z g e £ 5 5 £ 5 2 by £
Date E| £ |2 | 5| 2| &8 5 E | 3§ s 8|5 /z2| 2 | ¢ 3 5| 5| 8| E| A |E
| &< |8 |3 8 | B8 |3 2528 |E|E|5)|# .
o =
ugil
MW15-2 28-Oct-16 L1850698-3 =10 <0.5 <1 =20 <5 <100 0.364 <0.5 <5 16 <1 <0.2 12 =5 55 <0.05 <0.2 <50 19.8 <30 <5 <50
MW 154 28-Oct-16 L1850699-6 =10 0.71 0.13 30 <10 200 0.09 <0.5 8.2 79 <1 <02 | 0.0033 8.6 <1 <0.05 =0.2 <50 178 <60 17 388
1-Mov-17 1236965-1 a7 <1 1 a7 <0.5 253 0.1 <2 4.8 T <0.5 <0.005 <5 12.0 <1 <0.05 <0.3 <2 185 08 g 428
MW15-5 28-Oct-16 L1850699-11 =10 <0.5 <1 34 <5 120 0.106 <0.5 26 25 <1 <0.2 | 0.0016 <5 <1 <0.05 <0.2 <50 79.4 <30 12 281
1-Mov-17 1236965-2 276 =1 <1 32 <0.5 79 0.07 <2 1.0 =5 <0.5 | =0.005 <5 4.0 <1 <0.05 =<0.3 <2 60.0 <0.5 14 211
28-Oct-16 L1850699-5 =10 <0.5 <1 46 <5 280 0.062 <0.5 <5 5.0 <1 <02 | 0.0016 =5 13.7 <0.05 <0.2 <50 80.9 <30 7 281
e 1-Mov-17 1236965-3 94 =04 0.4 27 <0.2 259 0.32 <1 0.7 3 <0.2 <0.005 <2 4.4 1.0 =0.02 =01 <1 75.9 03 4 244
28-Oct-16 L1850699-4 a9z 0.84 6.5 107 <5 220 <0.5 0.003 36 26 =1 <02 | 0.0015 69.9 28 0.08 =0.2 =50 57.2 =30 M7 138
st 1-Mov-17 1236965-4 105 0.5 4.1 63 <0.2 157 <0.02 27 322 =2 <0.2 <0.005 <2 68.4 23 <0.02 <01 <2 3rT 25 10 66
28-Oct-16 L1850699-1 =10 0.82 16 25 <10 380 0.79 <0.5 5.6 111 <1 <02 | 0.0034 8.4 1.2 <0.05 =0.2 <50 252 <60 <10 424
e 1-Mov-17 1236965-5 282 =1 1 23 <0.5 294 0.07 <2 0.6 5 <0.5 <0.005 <5 6.7 =1 <0.05 <0.3 <5 240 0.6 7 344
28-Oct-16 L1850698-2 14 <0.5 35 114 <5 130 <0.5 <0.5 135 <10 <1 <02 | 0.0017 173 =1 <0.05 =0.2 =50 249 =30 322 <50
M 1-Mov-17 1236965-6 138 =0.4 23 a8 =0.2 126 <0.02 <1 17 <=2 <0.2 =0.005 g 251 0.8 <0.02 =0.1 <2 17 Lg 61 25
CSR Drinking Water (DW) Standards '“] 8500 6 10 1000 8 5000 5 80 1 1500 10 1 250 80 10 20 0.04 ns 20 20 3000 &8
CSR Aquatic Life (AW) Standards ' ns a0 50 10000 1.5 12000 4 ns 40 go™ | 1g0™ | 0.25 | 10000 | sso0™ 20 15 3 1000 a5 ns 75 ns
Chacked By: Tomas Navratil
Notes:

(a) British Columbia Contaminated Sites Regulation {CSR), Stage 10 Omnibus Amendments, Environment Management Act Ministerial Order No.14426. Generic Mumerical Water Standards, Schedule 3.2 Drinking Water (DW) and Aguatic Life (AW) values (BC MoE, 2017)
% Guideline value varies with pH, range listed.

pgll - micrograms per litre Exceeds Criteria

mg CaCOy/L - milligrams of calcium carbonate per litre

ns - no standard

*Data obtained from the 2016 Baseline Groundwater Manitoring and Sampling Report, Golder Asscclates, January 2017

“*British Columbia Ministry of Envirenment and Climate Change Strategy, Protocol 10 For Contaminated Sites - Hardness for Site Specific Freshwater Standards for Zinc, Version 2.0 Nov, 2017,

H - Standard is hardness dependant

Summit Liability Solutions Inc.

Suite 110, 855 —42nd Avenue S.E., Calgary, Alberta T2G 1Y8
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Figure 2: Topographic Map
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Figure 3: Site Plan Showing Monitoring Well Locations
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APPENDIX A
WATER WELL RECONNAISSANCE DATA
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SITE PHOTOGRAPHS

Page 94 of 125 MOE-2018-82594



Normtek
9676 Swanson Street Fort St. John
Daily Field Report
1-Nov-2017
EAS0004438

Photograph 1: Viewing east at the entrance to the yard showing monitoring wells MW 15-1 and MW 15-8 and the Normtek

e .

office/shop building.

Photograph 2: Viewing south from the entrance to the yard toward monitoring wells MW 15-2 and MW 15-7.
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Normtek
9676 Swanson Street Fort St. John
Daily Field Report
1-Nov-2017
EAS0004438

Photograph 3: Viewing east showing monitoring well MW 15-5 in the northeast corner of the yard.

-
o s
St

Photograph4: Viewing tthrouhthyr towards the Noormtek oce!sho uilding.

s
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Normtek
9676 Swanson Street Fort St. John
Daily Field Report
1-Nov-2017
EAS0004438

Photograph 5: Viewing the exposed metal casing at the ground level of the monitoring well MW 15-9.

Photograph 6: Viewing the stuck waterra tubing stuck in the well.
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Exova

#1 8822-100 Street

Fort St. John, British Columbia
W1J 3W9, Canada

+1(250) 785-2731
+1 (250) 785-7092

T:
F:
E: FortStlohn@exova.com
Wi

WWW.EBX0VA.Com

Report Transmission Cover Page

Bill To:  Summit Liability Solutions Inc.
Suite 110, 855-42nd Ave SE
Calgary, AB, Canada

T2G 1Y8

Attn:  Accounts Payable
Sampled By: Tomas & Beth
Company: Summit Liability Solutions

Project Name:
Project Location:

Proj. Acct. code:

Exova ||‘|\|

EAS 0004438 LotiD: 1236965
Normtek FSJ Control Number: C0076819
9676 Swanson Rd FSJ Date Received: Nov 2, 2017

Date Reported: Nov 8, 2017
Report Number: 2239039

Contact

Company

Address

Accounts Payable

Summit Liability Solutions Inc.

Suite 110, 855-42nd Ave SE

Calgary, AB T2G 1Y8

Phone: (403) 802-3633 Fax:
Email: accounting@summitls.ca

Delivery Format Deliverables
Email - Single Report PDF Invoice

Jennifer Graham

Summit Liability Solutions Inc.

Vintage Park, Suite 110 885 - 42nd Ave S
Calgary, AB T2G 1Y3

Phone: (780)214-0070 Fax:
Email:  jgraham@summitls.ca
Delivery Format Deliv |
Email - Merge Reports PDF COC /COA
Email - Merge Reports PDF COC / Invoice
Email - Merge Reports PDF COC / Test Report
Email - Single Report Reverse Crosstab Test Report

RecLloyd Results

Summit Liability Solutions Inc.

5006 - 18 Street
Lloydminster, AB T9V 1V4

Phone: (000) 000-0000 Fax:
Email: reclloyd@summitls.ca
Delivery Format Deliverables
Email - Merge Reports PDF COC /COA
Email - Merge Reports PDF COC / Invoice
Email - Merge Reports PDF COC / Test Report
Email - Single Report Reverse Crosstab Test Report
t navratil Summit Liability Solutions Inc. Vintage Park, Suite 110 885 - 42nd Ave S
Calgary, AB T2G 1Y3
Phone: (780) 214-0070 Fax:
Email: tnavratil@summitls.ca
Delivery Format Deliverables
Email - Merge Reports PDF COC /COA
Email - Merge Reports PDF COC / Test Report

Notes To Clients:

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.
If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

Terms and Conditions;  https://www.exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf
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Exova
#1 8822-100 Street

1 +1(250) 785-2731
T +1(250) 785-7092

Fort St. John, British Columbia

W1J 3W9, Canada

mm-

=

Analytical Report

FortStJohn@exova.com
WwWw.exova.com

Page 1 of 15

Exova ||‘|\|

Bill To: Summit Liability Solutions Inc.  Project ID: EAS 0004438 LotID: 1236965
Suite 110, 855-42nd Ave SE Project Name: Normtek FSJ Control Number: C0076819
Calgary, AB, Canada Project Location: 9676 Swanson Rd FSJ Date Received: Nov 2, 2017
T2G 1Y8 LSD: Date Reported: Nov 8, 2017
Attn:  Accounts Payable P.O.: Report Number: 2239039
Sampled By: Tomas & Beth Proj. Acct. code:
Company: Summit Liability Solutions
Reference Number 1236965-1 1236965-2 1236965-3
Sample Date Nov 01, 2017 Nov 01, 2017 Nov 01, 2017
Sample Time NA NA NA
Sample Location
Sample Description  MW15-4/2.0C MW15-5/2.0 C MW15-6/2.0C
Matrix Water Water Water
Analyte Units Results Results Results NDmi”T_'izﬁ'wiD”
Metals Dissolved
Iron Dissolved pg/L <50 <50 <20 10
Manganese Dissolved pg/L 585 635 286 5
Silicon Dissolved mg/L 7.44 7.47 7.51 0.05
Sulfur Dissolved mg/L 1470 709 722 0.3
Aluminum Dissolved pg/L 97 276 94 2
Antimony Dissolved pg/L <1 <1 <0.4 0.2
Arsenic Dissolved pg/L 1 <1 04 0.2
Barium Dissolved pg/L 37 32 27 1
Beryllium Dissolved pg/L <0.5 <0.5 <0.2 0.1
Bismuth Dissolved pg/L <2 <2 <1 0.5
Boron Dissolved pg/L 253 79 259 2
Cadmium Dissolved pg/L 0.1 0.07 0.32 0.01
Chromium Dissolved pg/L <2 <2 <1 0.5
Cobalt Dissolved pg/L 4.8 1 0.7 0.1
Copper Dissolved pg/L 7 <5 3 1
Lead Dissolved pg/L <0.5 <0.5 <0.2 0.1
Lithium Dissolved pg/L 428 211 244 1
Molybdenum Dissolved pg/L <5 <5 <2 1
Nickel Dissolved pg/L 12 4 4.4 0.5
Selenium Dissolved pg/L <1 <1 1 0.2
Silver Dissolved pg/L <0.05 <0.05 <0.02 0.01
Strontium Dissolved pg/L 5630 2680 3080 1
Thallium Dissolved pg/L <0.3 <0.3 <0.1 0.05
Tin Dissolved pg/L <5 <5 <2 1
Titanium Dissolved pg/L <2 <2 <1 0.5
Uranium Dissolved pg/L 185 60.0 75.9 0.5
Vanadium Dissolved pg/L 0.8 <0.5 0.3 0.1
Zinc Dissolved pg/L 9 14 4 1
Zirconium Dissolved pg/L <5 <5 <2 1
Mercury Dissolved pg/L <0.005 <0.005 <0.005 0.005
Subsample Field Filtered Lab Filtered Lab Filtered Lab Filtered
Routine Water
pH 7.48 7.48 7.45
Temperature of observed °C 20.5 20.4 20.4
H
Electrical Conductivity at25°C uS/icm 6110 3820 3630 1
Electrical Conductivity at25°C dS/m 6.11 3.82 3.63 0.001
Calcium Dissolved mg/L 467 623 592 0.2
Magnesium Dissolved mg/L 923 350 342 0.2

Terms and Conditions:

https:iwww.exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf
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Exova T: +1(250) 785-2731
’;;:ZZZJL:"]]SB:T;‘ Columbia :; ;J%le;:(:&lt:iawn Exova ||‘|‘|
W1J 3W9, Canada Wi www.exova.com
Analytical Report
Bill To: Summit Liability Solutions Inc.  Project ID: EAS 0004438 LotID: 1236965
Suite 110, 855-42nd Ave SE Project Name: Normtek FSJ Control Number: C0076819
Calgary, AB, Canada Project Location: 9676 Swanson Rd FSJ Date Received: Nov 2, 2017
T2G 1Y8 LSD: Date Reported: Nov 8, 2017
Attn:  Accounts Payable P.O.: Report Number: 2239039
Sampled By: Tomas & Beth Proj. Acct. code:
Company: Summit Liability Solutions
Reference Number 1236965-1 1236965-2 1236965-3
Sample Date Nov 01, 2017 Nov 01, 2017 Nov 01, 2017
Sample Time NA NA NA
Sample Location
Sample Description MW15-4/2.0C MW15-5/2.0C MW15-6/2.0C
Matrix Water Water Water
Analyte Units Results Results Results Nﬂmi”EI'_'in?ﬁlmiD”
Routine Water - Continued
Sodium Dissolved mg/L 367 102 72.2 0.4
Potassium Dissolved mg/L 5.2 3 20.3 0.4
Chloride Dissolved mg/L 63.9 167 53.8 0.4
Sulfate (SO4) Dissolved mg/L 4410 2130 2170 0.9
Hardness Dissolved as CaCO3 mg/L 4960 3000 2880
SAR Dissolved 23 0.8 0.6
Salinity Dissolved as NaCl a/L 0.926 0.256 0.182 0.001
Sodium Chloride Calculated a/L 0.105 0.258 0.089
Mono-Aromatic Hydrocarbons - Water
Benzene Mg/l <1 <1 <1 1
Ethylbenzene Mg/l <1 <1 <1 1
Methyl t-Butyl Ether Mg/l <1 <1 <1 1
Styrene Mg/l <1 <1 <1 1
Toluene Mg/l <0.5 <0.5 <0.5 0.5
Total Xylenes (m,p,0) Mg/l <1 <1 <1 1
Volatile Petroleum Hydrocarbons - Water
VHw6-10 pg/L <50 <50 87 50
VPHw (VHW6-10 minus Mg/l <50 <50 87 50
BTEX)
Extractable Petroleum Hydrocarbons - Water
2-Methylnonane Surrogate % 82 78 77 60-140
EPHw10-19 pg/l <200 <200 <200 200
LEPHw pg/l <200 <200 <200 200
EPHw19-32 pg/l <200 <200 <200 200
HEPHw pg/l <200 <200 <200 200
Polycyclic Aromatic Hydrocarbons - Water
Acenaphthene Mg/l <0.1 <01 <0.1 0.1
Acenaphthylene Mg/l <0.1 <01 <0.1 0.1
Acridine pg/l <0.05 <0.05 <0.05 0.05
Anthracene Mg/l <0.1 <0.1 <0.1 0.1
Benzo(a)anthracene Mg/l <0.01 <0.01 <0.01 0.01
Benzo(a)pyrene Mg/l <0.01 <0.01 <0.01 0.01
Benzo(b)fluoranthene Mg/l <0.01 <0.01 <0.01 0.01
Benzo(g,h,i)perylene Mg/l <0.1 <0.1 <0.1 0.1
Benzo(k)fluoranthene Mg/l <0.02 <0.02 <0.02 0.02
Chrysene Mg/l <0.1 <0.1 <0.1 0.1
Dibenzo(a,h)anthracene Mg/l <0.01 <0.01 <0.01 0.01
Fluoranthene Mg/l <0.1 <01 <0.1 0.1
Fluorene Mg/l <0.1 <0.1 <0.1 0.1
Terms and Conditions:  https://www exova.com/media/1 232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf
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Exova T: +1(250) 785-2731

#1 8822-100 Street F: +1(250) 785-7092

Fort St. John, British Celumbia  E: FortStJohn@exova.com Exova | |
V1J 3W9, Canada W www.exova.com

Analytical Report

Bill To: Summit Liability Solutions Inc.  Project ID: EAS 0004438 LotID: 1236965
Suite 110, 855-42nd Ave SE Project Name: Normtek FSJ Control Number: C0076819
Calgary, AB, Canada Project Location: 9676 Swanson Rd FSJ Date Received: Nov 2, 2017
T2G 1Y8 LSD: Date Reported: Nov 8, 2017
Attn:  Accounts Payable P.O.: Report Number: 2239039
Sampled By: Tomas & Beth Proj. Acct. code:
Company: Summit Liability Solutions
Reference Number 1236965-1 1236965-2 1236965-3
Sample Date Nov 01, 2017 Nov 01, 2017 Nov 01, 2017
Sample Time NA NA NA
Sample Location
Sample Description  MW15-4/2.0C MW15-5/2.0C MW15-6/2.0C
Matrix Water Water Water
Analyte Units Results Results Results Nﬂmi”EI'_'in?ﬁlmiD”
Polycyclic Aromatic Hydrocarbons - Water - Continued
Indeno(1,2,3-c,d)pyrene Mg/l <0.1 <0.1 <0.1 0.1
Naphthalene Mg/l <0.1 <0.1 <0.1 0.1
Phenanthrene Mg/l <0.1 <0.1 <0.1 0.1
Pyrene Mg/l <0.02 <0.02 <0.02 0.02
Quinoline Mg/l <0.34 <0.34 <0.34 0.34
PAH - Water - Surrogate Recovery
2-Fluorobiphenyl PAH - Surrogate % 73.14 66.25 64.65 50-130
p-Terphenyl-d14 PAH - Surrogate % 79.67 81.02 70.86 60-130
Naphthalene-d8 PAH - Surrogate % 82.71 82.63 82.59 50-130
Quinoline-d7 PAH - Surrogate % 108.40 94.31 96.78 50-130
Terms and Conditions:  https:/fwww exova.com/media/1 232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf
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Exova T: +1(250) 785-2731

#1 8822-100 Street F: +1(250) 785-7092

Fort St. John, British Columbia  E: FortStJohn@exova.com Exova | |
W1J 3W9, Canada W www.exova.com

Analytical Report

Bill To: Summit Liability Solutions Inc.  Project ID: EAS 0004438 LotID: 1236965
Suite 110, 855-42nd Ave SE Project Name: Normtek FSJ Control Number: C0076819
Calgary, AB, Canada Project Location: 9676 Swanson Rd FSJ Date Received: Nov 2, 2017
T2G 1Y8 LSD: Date Reported: Nov 8, 2017
Attn:  Accounts Payable P.O.: Report Number: 2239039
Sampled By: Tomas & Beth Proj. Acct. code:
Company: Summit Liability Solutions
Reference Number 1236965-4 1236965-5 1236965-6
Sample Date Nov 01, 2017 Nov 01, 2017 Nov 01, 2017
Sample Time NA NA NA
Sample Location
Sample Description  MW15-7/2.0C MW15-8/2.0C MW15-9/2.0C
Matrix Water Water Water
Analyte Units Results Results Results Numi”i'in[:ﬁlmi””
Metals Dissolved
Iron Dissolved Mg/l 23400 100 5670 10
Manganese Dissolved Mg/l 8950 83 9560 5
Silicon Dissolved mg/L 7.08 7.81 7.12 0.05
Sulfur Dissolved mg/L 256 1230 125 0.3
Aluminum Dissolved Mg/l 105 282 139 2
Antimony Dissolved Mg/l 0.5 <1 <0.4 0.2
Arsenic Dissolved Mg/l 4.1 1 2.3 0.2
Barium Dissolved Mg/l 63 23 99 1
Beryllium Dissolved Mg/l <0.2 <0.5 <0.2 0.1
Bismuth Dissolved Mg/l <1 <2 <1 0.5
Boron Dissolved Mg/l 157 294 126 2
Cadmium Dissolved Mg/l <0.02 0.07 <0.02 0.01
Chromium Dissolved Mg/l 2.7 <2 <1 0.5
Cobalt Dissolved Mg/l 32.2 0.6 17 0.1
Copper Dissolved Mg/l <2 5 <2 1
Lead Dissolved Mg/l <0.2 <0.5 <0.2 0.1
Lithium Dissolved Mg/l 66 344 25 1
Molybdenum Dissolved Mg/l <2 <5 9 1
Nickel Dissolved Mg/l 68.4 6.7 25.1 0.5
Selenium Dissolved Mg/l 2.3 <1 0.8 0.2
Silver Dissolved Mg/l <0.02 <0.05 <0.02 0.01
Strontium Dissolved Mg/l 1700 4530 1620 1
Thallium Dissolved Mg/l <0.1 <0.3 <0.1 0.05
Tin Dissolved Mg/l <2 <5 <2 1
Titanium Dissolved Mg/l 2 <2 <1 0.5
Uranium Dissolved Mg/l 37.7 240 17 0.5
Vanadium Dissolved Mg/l 2.5 0.6 0.7 0.1
Zinc Dissolved Mg/l 10 7 61 1
Zirconium Dissolved Mg/l 17 <5 9 1
Mercury Dissolved Mg/l <0.005 <0.005 <0.005 0.005
Subsample Field Filtered Lab Filtered Lab Filtered Lab Filtered
Routine Water
pH 6.90 7.49 7.06
Temperature of observed °C 20.2 20.0 20.0
H
Electrical Conductivity at25°C uS/icm 3260 5480 2520 1
Electrical Conductivity at 25 °C dS/m 3.26 5.48 2.52 0.001
Calcium Dissolved mg/L 369 526 432 0.2
Magnesium Dissolved mg/L 300 747 125 0.2
Terms and Conditions:  https:/fwww exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf
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Exova T: +1(250) 785-2731
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Analytical Report

Bill To: Summit Liability Solutions Inc.  Project ID: EAS 0004438 LotID: 1236965
Suite 110, 855-42nd Ave SE Project Name: Normtek FSJ Control Number: C0076819
Calgary, AB, Canada Project Location: 9676 Swanson Rd FSJ Date Received: Nov 2, 2017
T2G 1Y8 LSD: Date Reported: Nov 8, 2017
Attn:  Accounts Payable P.O.: Report Number: 2239039
Sampled By: Tomas & Beth Proj. Acct. code:
Company: Summit Liability Solutions
Reference Number 1236965-4 1236965-5 1236965-6
Sample Date Nov 01, 2017 Nov 01, 2017 Nov 01, 2017
Sample Time NA NA NA
Sample Location
Sample Description  MW15-7/2.0C MW15-8/2.0C MW15-9/2.0C
Matrix Water Water Water
Analyte Units Results Results Results Numi”i'in[:ﬁlmi””
Routine Water - Continued
Sodium Dissolved mg/L 173 307 70.0 0.4
Potassium Dissolved mg/L 2 5.6 2.0 0.4
Chloride Dissolved mg/L 107 147 146 0.4
Sulfate (SO4) Dissolved mg/L 769 3690 375 0.9
Hardness Dissolved as CaCO3 mg/L 2160 4390 1590
SAR Dissolved 1.6 2.0 0.8
Salinity Dissolved as NaCl a/L 0.437 0.773 0.177 0.001
Sodium Chloride Calculated a/L 0.176 0.243 0.178
Mono-Aromatic Hydrocarbons - Water
Benzene Mg/l <1 <1 <1 1
Ethylbenzene Mg/l <1 <1 <1 1
Methyl t-Butyl Ether Mg/l <1 <1 <1 1
Styrene Mg/l <1 <1 <1 1
Toluene Mg/l <0.5 <0.5 <0.5 0.5
Total Xylenes (m,p,0) Mg/l <1 <1 <1 1
Volatile Petroleum Hydrocarbons - Water
VHw6-10 pg/L <50 <50 <50 50
VPHw (VHW6-10 minus Mg/l <50 <50 <50 50
BTEX)
Extractable Petroleum Hydrocarbons - Water
2-Methylnonane Surrogate % 81 73 74 60-140
EPHw10-19 pg/L <200 <200 <200 200
LEPHw pg/L <200 <200 <200 200
EPHw19-32 pg/L <200 <200 <200 200
HEPHw pg/L <200 <200 <200 200
Polycyclic Aromatic Hydrocarbons - Water
Acenaphthene Ma/l <0.1 <0.1 <0.1 0.1
Acenaphthylene Ma/l <0.1 <0.1 <0.1 0.1
Acridine pg/L <0.05 <0.05 <0.05 0.05
Anthracene Ma/l <0.1 <0.1 <0.1 0.1
Benzo(a)anthracene Ma/l <0.01 <0.01 <0.01 0.01
Benzo(a)pyrene Ma/l <0.01 <0.01 <0.01 0.01
Benzo(b)fluoranthene Mg/l <0.01 <0.01 <0.01 0.01
Benzo(g,h,i)perylene Ma/l <0.1 <0.1 <0.1 0.1
Benzo(k)fluoranthene Mg/l <0.02 <0.02 <0.02 0.02
Chrysene Mg/l <0.1 <0.1 <0.1 0.1
Dibenzo(a,h)anthracene Ma/l <0.01 <0.01 <0.01 0.01
Fluoranthene Ma/l <0.1 <0.1 <0.1 0.1
Fluorene Ma/l <0.1 <0.1 <0.1 0.1
Terms and Conditions:  https://www exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf
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Exova T: +1(250) 785-2731

#1 8622-100 Street F: +1(250) 785-7092

Fort St. John, British Celumbia  E: FortStlohn@exova.com Exova | |
V1J 3W9, Canada W www.exova.com

Analytical Report

Bill To: Summit Liability Solutions Inc.  Project ID: EAS 0004438 LotID: 1236965
Suite 110, 855-42nd Ave SE Project Name: Normtek FSJ Control Number: C0076819
Calgary, AB, Canada Project Location: 9676 Swanson Rd FSJ Date Received: Nov 2, 2017
T2G 1Y8 LSD: Date Reported: Nov 8, 2017
Attn:  Accounts Payable P.O.: Report Number: 2239039
Sampled By: Tomas & Beth Proj. Acct. code:
Company: Summit Liability Solutions
Reference Number 1236965-4 1236965-5 1236965-6
Sample Date Nov 01, 2017 Nov 01, 2017 Nov 01, 2017
Sample Time NA NA NA
Sample Location
Sample Description  MW15-7/2.0C MW15-8/2.0C MW15-9/2.0C
Matrix Water Water Water
Analyte Units Results Results Results Nﬂmi”EI'_'in?ﬁlmiD”
Polycyclic Aromatic Hydrocarbons - Water - Continued
Indeno(1,2,3-c,d)pyrene Mg/l <0.1 <0.1 <0.1 0.1
Naphthalene Mg/l <0.1 <0.1 <0.1 0.1
Phenanthrene Mg/l <0.1 <0.1 <0.1 0.1
Pyrene Mg/l <0.02 <0.02 <0.02 0.02
Quinoline Mg/l <0.34 <0.34 <0.34 0.34
PAH - Water - Surrogate Recovery
2-Fluorobiphenyl PAH - Surrogate % 76.28 64.62 75.71 50-130
p-Terphenyl-d14 PAH - Surrogate % 82.18 81.54 93.28 60-130
Naphthalene-d8 PAH - Surrogate % 79.72 82.95 82.96 50-130
Quinoline-d7 PAH - Surrogate % 98.87 94.79 111.67 50-130
Approved by:

Randy Neumann, BSc

Vice President
Data have been validated by Analytical Quality Control and Exova's Integrated Data Validation System (IDVS).
Generation and distribution of the regort. and aggroval b! the digitized signature above, are performed through a secure alnd controlled automatic process.

Terms and Conditions;  https://www.exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf
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Exova
#1 8822-100 Street

Fort St. John, British Columbia

W1J 3W9, Canada

Quality Control

Bill To:

Attn:
Sampled By:
Company:

1 +1(250) 785-2731
T +1(250) 785-7092

= m T -

/! www.exova.com

Summit Liability Solutions Inc.
Suite 110, 855-42nd Ave SE
Calgary, AB, Canada
T2G 1Y8

Accounts Payable
Tomas & Beth
Summit Liability Solutions

. FortStlohn@exova.com

Project ID:
Project Name:

Project Location:

LSD:
P.O.:

Proj. Acct. code:

EAS 0004438
Normtek FSJ

9676 Swanson Rd FSJ

Lot ID:

Control Number:
Date Received:
Date Reported:
Report Number:

Page 7 of 15

Exova |||

1236965
C0076819
Nov 2, 2017
Nov 8, 2017
2239039

Extractable Petroleum Hydrocarbons -

Water
Blanks Units Measured Lower Limit Upper Limit Passed QC
EPHw10-19 pg/mL 0.15 -2.500 2.500 yes
EPHw19-32 pg/mL 0.2 -2.500 2.500 yes
Date Acquired: November 03, 2017
Calibration Check Units % Recovery Lower Limit Upper Limit Passed QC
C20 pg/mL 98.48 85 115 yes
Date Acquired: November 03, 2017
EPHw10-19 pg/mL 93.99 70 130 yes
EPHw19-32 pg/mL 109.77 70 130 yes
Date Acquired: November 03, 2017
Metals Dissolved
Blanks Units Measured Lower Limit Upper Limit Passed QC
Silicon mg/L 0.00964497 -0.04 0.05 yes
Sulfur mg/L -0.0205436 -0.3 0.2 yes
Mercury pg/L -0.0007151 -0.038000 0.064000 yes
Aluminum pg/L 1.44449 -2 2 yes
Antimony pg/L -0.0134366 -0.2 0.2 yes
Arsenic pg/L -0.00460182 -0.2 0.2 yes
Barium pg/L 0.0512501 -1 1 yes
Beryllium pg/L 1.73364e-005 -0.0 0.1 yes
Bismuth pg/L -0.0487416 -1.5 1.5 yes
Boron pg/L -0.390122 -2 2 yes
Cadmium pg/L 0.000940108 -0.01 0.01 yes
Chromium pg/L -0.0246317 -0.3 0.3 yes
Cobalt pg/L -0.00034256 -0.1 0.1 yes
Copper pg/L 0.0419912 -1 1 yes
Lead pg/L -0.00413926 -0.1 0.1 yes
Lithium pg/L -0.162893 -1 1 yes
Molybdenum pg/L -0.0949991 -1 1 yes
Nickel pg/L 0.0475045 -0.5 0.5 yes
Selenium pg/L -0.00616865 -0.2 0.2 yes
Silver pg/L -0.00455579 -0.10 0.10 yes
Strontium pg/L 0.0180285 -1 1 yes
Thallium pg/L -0.000185457 -0.05 0.05 yes
Tin pg/L -0.112665 -1 1 yes
Titanium pg/L 0.00385139 -0.5 0.5 yes
Uranium pg/L -0.0020165 -0.5 0.5 yes
Vanadium pg/L -0.0519754 -0.1 0.1 yes
Zinc pg/L 1.15394 -0 2 yes
Zirconium pg/L -0.00163028 -1 1 yes
Date Acquired:  November 06, 2017
Client Sample Replicates Units Replicate 1 Replicate 2 % RSD Criteria  Absolute Criteria Passed QC
Sulfur mg/L 22 2.2 10 0.1 yes
Terms and Conditions:  https://www exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf
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Exova
#1 8822-100 Street

Fort St. John, British Columbia

W1J 3W9, Canada

T: +1(250) 785-2731

F: +1(250) 785-7092

E: FortStlohn@exova.com
W www.exova.com

Quality Control

Bill To:

Attn:
Sampled By:
Company:

Summit Liability Solutions Inc.
Suite 110, 855-42nd Ave SE

Calgary, AB, Canada

T2G 1Y8

Accounts Payable

Tomas & Beth

Summit Liability Solutions

Project ID:
Project Name:

Project Location:

LSD:
P.O.:

Proj. Acct. code:

EAS 0004438
Normtek FSJ

9676 Swanson Rd FSJ

Lot ID:

Control Number:
Date Received:
Date Reported:
Report Number:

Page 8 of 15

Exova ||‘|\||

1236965
C0076819
Nov 2, 2017
Nov 8, 2017
2239039

Metals Dissolved - Continued
Client Sample Replicates

Mercury
Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper
Lead
Lithium
Molybdenum
Nickel
Selenium
Silver
Strontium
Thallium
Tin
Titanium
Uranium
Vanadium
Zinc

Date Acquired:

Control Sample

Mercury
Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper
Lead
Lithium
Molybdenum
Nickel
Selenium
Silver

Units
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

November 06, 2017

Units
mg/L
Hg/L
Hg/L
Hg/L
Hg/L
Hg/L
Hg/L
Hg/L
Hg/L
Hg/L
Hg/L
Hg/L
Hg/L
Hg/L
Hg/L
Hg/L
Hg/L
Hg/L

Replicate 1 Replicate 2
<0.000005 <0.000005
<2 <2
<0.2 <0.2
0.9 0.9
105 108
<0.1 <0.1
<0.5 <0.5
175 185
0.03 0.04
<0.5 <0.5
0.2 0.2

1 1
<0.1 <0.1
59 64

2 2

2.0 2.0
0.2 0.2
<0.01 <0.01
131 129
<0.05 <0.05
<1 <1
<0.5 <0.5
26 2.5
0.2 0.2
<1 <1
Measured Lower Limit
0.000429 0.000310
966 938
39.0 35.2
40.5 36.7
193 186
18.8 17.3
101 95.7
387 344
2.05 1.86
101 92.2
20.1 18.5
203 189
20.0 18.4
187 175
207 187
101 94.3
39.5 35.8
20.0 18.40

% RSD Criteria

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Upper Limit
0.000490
1092
43.0
43.3

210

221
114.3
434

225
110.2
21.7

214

22.0

223

226
106.5
43.0
22.00

Absolute Criteria Passed QC
0.000030 yes
11 yes
0.4 yes
0.4 yes
2 yes
0.2 yes
1.1 yes
4 yes
0.02 yes
1.1 yes
0.2 yes
2 yes
0.2 yes
2 yes

2 yes
1.1 yes
0.4 yes
0.22 yes
2 yes
0.11 yes
2 yes
1.1 yes
1.1 yes
0.2 yes
2 yes
Passed QC

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

Terms and Conditions:

https:{iwww.exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf
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Exova T: +1(250) 785-2731

#1 8822-100 Street F: +1(250) 785-7092

Fort St. John, British Columbia  E: FortStJohn@exova.com Exova | |
V1J 3W9, Canada W www.exova.com

Quality Control

Bill To: Summit Liability Solutions Inc.  Project ID: EAS 0004438 LotID: 1236965
Suite 110, 855-42nd Ave SE Project Name: Normtek FSJ Control Number: C0076819
Calgary, AB, Canada Project Location: 9676 Swanson Rd FSJ Date Received: Nov 2, 2017
T2G 1Y8 LSD: Date Reported: Nov 8, 2017
Attn:  Accounts Payable P.O.: Report Number: 2239039
Sampled By: Tomas & Beth Proj. Acct. code:
Company: Summit Liability Solutions
Metals Dissolved - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC
Strontium pg/L 202 180 216 yes
Thallium pg/L 9.88 9.30 11.10 yes
Tin pg/L 198 180 220 yes
Titanium pg/L 101 92.4 1104 yes
Uranium pg/L 96.6 92.7 107.5 yes
Vanadium pg/L 19.8 18.0 22.0 yes
Zinc pg/L 205 183 219 yes
Zirconium pg/L 212 180 220 yes
Date Acquired:  November 06, 2017
Mercury mg/L 0.000097 0.000070 0.000130 yes
Date Acquired:  November 07, 2017
Mercury mg/L 0.000019 0.000006 0.000036 yes
Aluminum pg/l 52 45 55 yes
Antimony pg/l 2.0 1.8 23 yes
Arsenic pg/l 2.0 1.8 22 yes
Barium pg/l 10 9 11 yes
Beryllium pg/l 1.0 0.9 1.1 yes
Bismuth pg/l 4.6 4.1 55 yes
Boron pg/l 19 18 22 yes
Cadmium pg/l 0.1 0.09 0.11 yes
Chromium pg/l 5.0 4.5 55 yes
Cobalt pg/l 1.0 0.9 1.1 yes
Copper pg/l 10 9 11 yes
Lead pg/l 1.0 0.9 1.1 yes
Lithium pg/l 9 9 11 yes
Molybdenum pg/l 10 9 10 yes
Nickel pg/l 51 4.4 55 yes
Selenium pg/l 1.9 1.7 22 yes
Silver pg/l 0.99 0.84 1.08 yes
Strontium pg/l 10 9 11 yes
Thallium pg/l 0.50 0.47 0.56 yes
Tin pg/l 10 9 11 yes
Titanium pg/l 54 4.5 55 yes
Uranium pg/l 5.0 4.5 55 yes
Vanadium pg/l 0.9 0.9 1.1 yes
Zinc pg/l 10 9 11 yes
Zirconium pg/l 11 9 11 yes
Date Acquired: November 06, 2017
Silicon mg/L 9.90 8.98 10.78 yes
Sulfur mg/L 148 138.5 1565.3 yes
Date Acquired: November 06, 2017
Silicon mg/L 2.08 1.88 2.24 yes
Sulfur mg/L 10.4 9.2 11.0 yes
Date Acquired:  November 06, 2017
Terms and Conditions:  https://www exova.com/media/1 232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf
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#1 8822-100 Street F: +1(250) 785-7092

Fort St. John, British Columbia  E: FortStlohn@exova.com
W1J 3W9, Canada W www.exova.com

Quality Control

Bill To:  Summit Liability Solutions Inc.
Suite 110, 855-42nd Ave SE
Calgary, AB, Canada
T2G 1Y8
Attn:  Accounts Payable
Sampled By: Tomas & Beth
Company: Summit Liability Solutions

Project ID: EAS 0004438
Project Name: Normtek FSJ
Project Location: 9676 Swanson Rd FSJ

LSD:
P.O.
Proj. Acct. code:

Page 10 of 15

Exova [[i|

LotiD: 1236965
Control Number: C0076819
Date Received: Nov 2, 2017
Date Reported: Nov 8, 2017
Report Number: 2239039

Metals Dissolved - Continued

Control Sample Units Measured Lower Limit Upper Limit Passed QC
Silicon mg/L 0.22 0.18 0.22 yes
Sulfur mg/L 3.0 2.8 3.3 yes

Date Acquired:  November 06, 2017
Mono-Aromatic Hydrocarbons - Water

Blanks Units Measured Lower Limit Upper Limit Passed QC
Benzene ng 0 -1 1 yes
Ethylbenzene ng 0 -1 1 yes
m,p-Xylene ng 0 -1 1 yes
Methyl t-Butyl Ether ng 0 -1 1 yes
o-Xylene ng 0 -1 1 yes
Styrene ng 0 -1 1 yes
Toluene ng 0 -1.0 1.0 yes
Total Xylenes (m,p,0) ng 0 -1 1 yes

Date Acquired: November 04, 2017

Calibration Check Units % Recovery Lower Limit Upper Limit Passed QC
Benzene ng 96.00 80 120 yes
Ethylbenzene ng 90.00 80 120 yes
Methyl t-Butyl Ether ng 96.00 80 120 yes
Styrene ng 98.00 80 120 yes
Toluene ng 106.00 80 120 yes
Total Xylenes (m,p,0) ng 84.00 80 120 yes

Date Acquired: November 04, 2017
Benzene ng 97.20 80 120 yes
Ethylbenzene ng 89.40 80 120 yes
m,p-Xylene ng 90.00 80 120 yes
Methyl t-Butyl Ether ng 82.20 80 120 yes
o-Xylene ng 89.20 80 120 yes
Styrene ng 92.40 80 120 yes
Toluene ng 87.60 80 120 yes
Total Xylenes (m,p,0) ng 90.00 80 120 yes

Date Acquired: November 04, 2017

Replicates Units Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria Passed QC
Benzene pa/L 7 8 25 5 yes
Ethylbenzene pa/L 3 5 30 5 yes
Methyl t-Butyl Ether pa/L <1 <1 25 5 yes
Styrene pa/L <1 <1 25 5 yes
Toluene pa/L 526 497 25 5.0 yes
Total Xylenes (m,p,o0) pa/L 43 47 30 5 yes

Date Acquired:  November 04, 2017

Matrix Spike Units % Recovery Lower Limit Upper Limit Passed QC
Benzene Mg/l 82 75 125 yes
Ethylbenzene Mg/l 83 70 130 yes
m,p-Xylene Mg/l 83 70 130 yes

Terms and Conditions:  https://www exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf
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Quality Control

Bill To: Summit Liability Solutions Inc.  Project ID: EAS 0004438 LotID: 1236965
Suite 110, 855-42nd Ave SE Project Name: Normtek FSJ Control Number: C0076819
Calgary, AB, Canada Project Location: 9676 Swanson Rd FSJ Date Received: Nov 2, 2017
T2G 1Y8 LSD: Date Reported: Nov 8, 2017
Attn:  Accounts Payable P.O.: Report Number: 2239039
Sampled By: Tomas & Beth Proj. Acct. code:

Company: Summit Liability Solutions

Mono-Aromatic Hydrocarbons - Water -

Continued
Matrix Spike Units % Recovery Lower Limit Upper Limit Passed QC
Methyl t-Butyl Ether pg/L 106 75 125 yes
o-Xylene pg/L 86 70 130 yes
Styrene pg/L 117 75 125 yes
Toluene pg/L 76 75 125 yes
Total Xylenes (m,p,0) pg/L 84 70 130 yes

Date Acquired:  November 04, 2017

PAH - Water - Surrogate Recovery

Calibration Check Units % Recovery Lower Limit Upper Limit Passed QC
2-Fluorobiphenyl Yo 99.92 80 120 yes
p-Terphenyl-d14 Yo 101.05 80 120 yes
Naphthalene-d8 Yo 101.71 80 120 yes

Date Acquired:  November 03, 2017

Replicates Units Replicate 1 Replicate 2 % RSD Criteria  Absolute Criteria Passed QC
2-Fluorobiphenyl Yo 81.57 77.19 20 0.150 yes
p-Terphenyl-d14 % 86.83 87.40 20 0.250 yes
Naphthalene-d8 Yo 95.12 90.17 20 0.250 yes

Date Acquired:  November 03, 2017

Control Sample Units Measured Lower Limit Upper Limit Passed QC
2-Fluorobiphenyl % 81.57 50.100 129.900 yes
p-Terphenyl-d14 % 86.83 59.990 130.010 yes
Naphthalene-d8 % 95.12 50.100 129.900 yes

Date Acquired: November 03, 2017

Polycyclic Aromatic Hydrocarbons -

Water
Blanks Units Measured Lower Limit Upper Limit Passed QC
Acenaphthene ng/mL 0 -0.099 0.099 yes
Acenaphthylene ng/mL 0 -0.099 0.099 yes
Acridine ng/mL 0 -0.050 0.050 yes
Anthracene ng/mL 0 -0.099 0.099 yes
Benzo(a)anthracene ng/mL 0 -0.009 0.009 yes
Benzo(a)pyrene ng/mL 0 -0.009 0.009 yes
Benzo(b)fluoranthene ng/mL 0 -0.009 0.009 yes
Benzo(g,h,i)perylene ng/mL 0 -0.099 0.099 yes
Benzo(k)fluoranthene ng/mL 0 -0.020 0.020 yes
Chrysene ng/mL 0 -0.099 0.099 yes
Dibenzo(a,h)anthracene ng/mL 0 -0.009 0.009 yes
Fluoranthene ng/mL 0 -0.099 0.099 yes
Fluorene ng/mL 0 -0.099 0.099 yes
Indeno(1,2,3-c,d)pyrene ng/mL 0 -0.099 0.099 yes
Naphthalene ng/mL 0 -0.099 0.099 yes
Phenanthrene ng/mL 0 -0.099 0.099 yes
Terms and Conditions:  https:/fwww exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf
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Quality Control

Bill To:

Attn:
Sampled By:
Company:

Summit Liability Solutions Inc.
Suite 110, 855-42nd Ave SE

Calgary, AB, Canada
T2G 1Y8

Accounts Payable
Tomas & Beth

Summit Liability Solutions

FortStJohn@exova.com

Project ID:
Project Name:

Project Location:

LSD:
P.O.:

Proj. Acct. code:

EAS 0004438
Normtek FSJ
9676 Swanson Rd FSJ

Page 12 of 15
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LotiD: 1236965
Control Number: C0076819
Date Received: Nov 2, 2017
Date Reported: Nov 8, 2017
Report Number: 2239039

Polycyclic Aromatic Hydrocarbons -

Water - Continued

Blanks Units
Pyrene ng/mL
Quinoline ng/mL

Date Acquired:  November 03, 2017

Calibration Check Units
Acenaphthene ng/mL
Acenaphthylene ng/mL
Acridine ng/mL
Anthracene ng/mL
Benzo(a)anthracene ng/mL
Benzo(a)pyrene ng/mL
Benzo(b)fluoranthene ng/mL
Benzo(g,h,i)perylene ng/mL
Benzo(k)fluoranthene ng/mL
Chrysene ng/mL
Dibenzo(a,h)anthracene ng/mL
Fluoranthene ng/mL
Fluorene ng/mL
Indeno(1,2,3-¢c,d)pyrene ng/mL
Naphthalene ng/mL
Phenanthrene ng/mL
Pyrene ng/mL
Quinoline ng/mL

Date Acquired:  November 03, 2017

Replicates Units
Acenaphthene Mg/l
Acenaphthylene Mg/l
Acridine Mg/l
Anthracene Mg/l
Benzo(a)anthracene Mg/l
Benzo(a)pyrene Mg/l
Benzo(b)fluoranthene Mg/l
Benzo(g,h,i)perylene Mg/l
Benzo(k)fluoranthene Mg/l
Chrysene Mg/l
Dibenzo(a,h)anthracene Mg/l
Fluoranthene Mg/l
Fluorene Mg/l
Indeno(1,2,3-c,d)pyrene Mg/l
Naphthalene Mg/l
Phenanthrene Mg/l
Pyrene Mg/l
Quinoline Mg/l

Date Acquired:  November 03, 2017

Measured
0.00257

0

% Recovery
97.85
97.75
98.25
98.43
98.10

100.05
100.42
98.66
98.52
97.81
100.75
97.81
98.30
105.76
98.60
98.62
97.62
96.12

Replicate 1

<01
<01
0.09
<01
0.09
0.09
0.09
<01
0.09
<01

0.096

<01
<01
<01
<01
<01
0.09

<0.34

Lower Limit
-0.020
-0.339

Lower Limit
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80

Replicate 2
<0.1
<0.1
0.09
<0.1
0.09
0.08
0.09
<0.1
0.09
<0.1

0.096
<0.1
<0.1
<0.1
<0.1
<0.1
0.08

<0.34

Upper Limit
0.020
0.339

Upper Limit
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120

% RSD Criteria
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Passed QC
yes
yes

Passed QC
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

Absolute Criteria Passed QC

0.500 yes
0.500 yes
0.250 yes
0.500 yes
0.050 yes
0.050 yes
0.050 yes
0.500 yes
0.100 yes
0.500 yes
0.050 yes
0.500 yes
0.500 yes
0.500 yes
0.500 yes
0.500 yes
0.100 yes
1.700 yes

Terms and Conditions:

https:iwww exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf
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Bill To: Summit Liability Solutions Inc.  Project ID: EAS 0004438 LotID: 1236965
Suite 110, 855-42nd Ave SE Project Name: Normtek FSJ Control Number: C0076819
Calgary, AB, Canada Project Location: 9676 Swanson Rd FSJ Date Received: Nov 2, 2017
T2G 1Y8 LSD: Date Reported: Nov 8, 2017
Attn:  Accounts Payable P.O.: Report Number: 2239039
Sampled By: Tomas & Beth Proj. Acct. code:
Company: Summit Liability Solutions
Polycyclic Aromatic Hydrocarbons -
Water - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC
Acenaphthene Mg/l 94.9 50.010 129.990 yes
Acenaphthylene Mg/l 90.2 50.010 129.990 yes
Acridine Mg/l 91.00 59.990 130.010 yes
Anthracene Mg/l 88.5 59.990 130.010 yes
Benzo(a)anthracene Mg/l 92.03 59.990 130.010 yes
Benzo(a)pyrene Mg/l 89.12 59.990 130.010 yes
Benzo(b)fluoranthene Mg/l 89.27 59.990 130.010 yes
Benzo(g,h,i)perylene Mg/l 89.0 59.990 130.010 yes
Benzo(k)fluoranthene Mg/l 94.80 59.990 130.010 yes
Chrysene Mg/l 89.0 59.990 130.010 yes
Dibenzo(a,h)anthracene Mg/l 96.40 59.990 130.010 yes
Fluoranthene Mg/l 90.4 59.990 130.010 yes
Fluorene Mg/l 86.7 50.010 129.990 yes
Indeno(1,2,3-c,d)pyrene Mg/l 93.7 59.990 130.010 yes
Naphthalene Mg/l 96.7 50.010 129.990 yes
Phenanthrene Mg/l 96.2 59.990 130.010 yes
Pyrene Mg/l 89.32 59.990 130.010 yes
Quinoline pg/L 109.55 50.010 129.990 yes
Date Acquired:  November 03, 2017
Routine Water
Blanks Units Measured Lower Limit Upper Limit Passed QC
Calcium mg/L 0.0194311 -0.2 0.2 yes
Magnesium mg/L -0.014406 -0.1 0.1 yes
Sodium mg/L 0.00688318 -0.4 04 yes
Potassium mg/L 0.0110505 -0.4 04 yes
Iron mg/L 0.00780416 -0.01 0.01 yes
Manganese mg/L 0.000329571 -0.004 0.004 yes
Chloride mg/L 0.28 -0.4 04 yes
Date Acquired:  November 05, 2017
Client Sample Replicates Units Replicate 1 Replicate 2 % RSD Criteria  Absolute Criteria Passed QC
pH 7.00 6.95 0 0.10 yes
Electrical Conductivity dS/m 13.3 13.7 10 0.002 yes
Calcium mag/L 82.5 824 10 06 yes
Magnesium mag/L 10.4 10.3 10 0.7 yes
Sodium mag/L 4.4 4.4 10 1.2 yes
Potassium mag/L 1.4 1.4 10 1.2 yes
Iron mag/L <0.01 <0.01 10 0.05 yes
Manganese mag/L <0.005 <0.005 10 0.010 yes
Chloride mag/L 27 2.7 10 0.5 yes
Date Acquired: November 05, 2017
Control Sample Units Measured Lower Limit Upper Limit Passed QC
pH 9.15 8.90 9.44 yes
Terms and Conditions:  https://www exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf

Page 112 of 125 MOE-2018-82594



Exova
#1 8822-100 Street

Fort St. John, British Columbia

W1J 3W9, Canada

1 +1(250) 785-2731

T +1(250) 785-7092
FortStJohn@exova.com
Www.exova.com

mm-

=

Quality Control

Bill To:

Attn:
Sampled By:
Company:

Summit Liability Solutions Inc.
Suite 110, 855-42nd Ave SE

Calgary, AB, Canada
T2G 1Y8

Accounts Payable
Tomas & Beth

Summit Liability Solutions

Project ID:
Project Name:
Project Location:
LSD:

P.O.

Proj. Acct. code:

EAS 0004438
Normtek FSJ
9676 Swanson Rd FSJ

Lot ID:

Control Number:
Date Received:
Date Reported:
Report Number:

Page 14 of 15
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1236965
C0076819
Nov 2, 2017
Nov 8, 2017
2239039

Routine Water - Continued

Control Sample
Electrical Conductivity

Calcium
Magnesium
Sodium
Potassium
Iron
Manganese

Date Acquired:

Units
dS/m
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
November 06, 2017

pH

Electrical Conductivity dS/im
Calcium mg/L
Magnesium mag/L
Sodium mag/L
Potassium mag/L
Iron mag/L
Manganese mg/L
Chloride mag/L

Date Acquired:  November 05, 2017

Calcium mg/L
Magnesium mg/L
Sodium mg/L
Potassium mg/L
Iron mg/L
Manganese mg/L
Chloride mg/L

Date Acquired:

November 05, 2017

Measured
2.73

249

96.3

243

244

9.73

2.40

6.88
0.078
53.0
20.2
52.4
51.9
2.14
0.525
84.3

5.3
2.0
55
54
0.22
0.056
15.0

Volatile Petroleum Hydrocarbons - Water

Blanks Units
VHwE-10 ng
Date Acquired: November 04, 2017
Replicates Units
VHw6-10 pg/L
VPHw (VHW6-10 minus pg/L

Date Acquired:

November 04, 2017

Measured
0

Replicate 1
624
<50

Lower Limit
2.600

230.0

92.3

233.3

229.0

8.91

2.240

6.78
0.069
44.9
17.9
47.7
45.8
1.89
0.468
74.9

4.6
1.8
4.7
4.5
0.19
0.048
13.3

Lower Limit
-50

Replicate 2
583
<50

Upper Limit
2.858
260.0
102.0
257.3
259.0
10.20
2.540

6.96
0.083
56.9
22.0
55.5
55.8
2.25
0.552
86.9

5.7
2.2
5.7
5.5
0.24
0.058
16.5

Upper Limit
50

% RSD Criteria
25
25

Passed QC
yes
yes
yes
yes
yes
yes
yes

yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
yes
yes
yes
yes
yes

Passed QC
yes

Passed QC
yes
yes

Absolute Criteria

Terms and Conditions:

https:iwww exova.com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf
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Methodology and Notes

Bill To: Summit Liability Solutions Inc.  Project ID: EAS 0004438 LotID: 1236965
Suite 110, 855-42nd Ave SE Project Name: Normtek FSJ Control Number: C0076819
Calgary, AB, Canada Project Location: 9676 Swanson Rd FSJ Date Received: Nov 2, 2017
T2G 1Y8 LSD: Date Reported: Nov 8, 2017
Attn:  Accounts Payable P.O.: Report Number: 2239039
Sampled By: Tomas & Beth Proj. Acct. code:

Company: Summit Liability Solutions

Method of Analysis

Method Name Reference Method Date Analysis Location
Started

Alkalinity, pH, and EC in water APHA * Conductivity, 2510 B Nov 6, 2017  Exova Edmonton
Alkalinity, pH, and EC in water APHA * pH - Electrometric Method, 4500-H+ B Nov 6, 2017 Exova Edmonton
BTEX-VPH - Water (MS) (FSJ) BCELM * Volatile Hydrocarbons in Water by Nov 4, 2017  Exova Fort St. John

GC/FID, VH Water
Chloride in Water APHA * Automated Ferricyanide Method, 4500-CI- Nov 5, 2017 Exova Edmonton

E
EPH - Water (Surrey) BCELM Calculation of Light and Heavy Nov 3, 2017 Exova Surrey

Extractable Petroleum Hydrocarbons in
Solids or Waters (LEPH & HEPH).,
LEPH/HEPH Calculation

EPH - Water (Surrey) BCELM * Extractable Petroleum Hydrocarbons Nov 3, 2017  Exova Surrey
(EPH) in Water by GC/FID, EPH Water
Mercury (Dissolved) in water APHA * Cold Vapour Atomic Absorption Nov 7, 2017  Exova Edmonton
Spectrometric Method, 3112 B
Metals ICP-MS (Dissolved) in water US EPA * Determination of Trace Elements in Nov 6, 2017  Exova Edmonton
Waters and Wastes by ICP-MS, 200.8
Metals Trace (Dissolved) in water APHA Hardness by Calculation, 2340 B Nov 5, 2017  Exova Edmonton
Metals Trace (Dissolved) in water APHA * Inductively Coupled Plasma (ICP) Nov 5, 2017  Exova Edmonton
Method, 3120 B
PAH - Water (Surrey) BCELM * Polycyclic Aromatic Hydrocarbons in Nov 3, 2017  Exova Surrey
Water by GC/MS - PBM, PAH Water
* Reference Method Modified
References
APHA Standard Methods for the Examination of Water and Wastewater
APHA/USEPA Standard Methods For Water/ Environmental Protection Agency
BCELM B.C. Environmental Laboratory Manual
US EPA US Environmental Protection Agency Test Methods

Please direct any inquiries regarding this report to our Client Services Group or to the Operations Manager at the
coordinates indicated at the top left of this page.
Results relate only to samples as submitted.

The test report shall not be reproduced except in full, without the written approval of the laboratory.

Terms and Conditions:  https://www exova.com/media/1 232/exova-canada-inc-standard-conditions-of-contract-short-form. pdf
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M T EK

RADIATION SERVICES LTD

NORMTEK RADIATION SERVICES LTD
HAZARDOUS WASTE FACILITY
AUTHORIZATION RS107598
2016 ANNUAL REPORT

Date: Jan 28, 2017
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Normtek Annual Report
Authorization Number: RS 107598
Facility Location 9676 Swanson Street Fort St. John BC V1J 4J2

1) A summary of monthly records of waste received, shipped and processed with the
month-end inventory (including tank bottom waste generated);

A total of 135 shipments of NORM impacted waste and equipment was received at the
Normtek's Facility in 2016. Of these shipments 19 shipments were pond, vessel or tank bottom
wastes, 3 produced water filter waste, 1 frac sand and 113 contaminated equipment. Normtek
follows the IAEA recommendations in managing waste at the point of generation and as such
any pond, tank or vessel waste that could be collected, classified and shipped direct to disposal
was completed. Normtek accepted waste that required dewatering, bulking or cleaning at its
waste management facility. The following outlines the volumes of wate received and dispsoed of
at the Normtek facility.

Normtek receives solid NORM pond, vessel and tank bottom waste and processes by removing
the produced waters from the sludge. Sludge being disposed of at licensed NORM salt caverns
and liquids disposed of at Class 1B disposal wells. Normtek also receives solid NORM waste in
the form or equipment or mixed waste such as produced water filters, PPE, pond liners or tarp.
Waste which cannot decontaminated to below Health Canada's UDRL is sent for NORM
Landfill disposal (Silverberry). Wash waters are collected and disposed of in a Class 1B disposal
well and solids are separated and sent for licensed salt cavern disposal. Recyclable materials are
sent to scrap metal yards.

Waste Description Volume
(Tonnes)
Waste Inventory from Previous Y ear 21.82
NORM Pond, Vessel or Tank Bottom Waste Received at Facility 115.00
NORM Produced Water Filters Received at Facility 8.28
Generated Leachable Toxic Waste for Decontamination Activities (Pipeline Tools and Filters) 6.00
Produced Water Removed from pond, vessel or Tank Bottoms 41.62
Wash Water generated at Facility (Decontamination activities) 106.21
Wash Water Disposed of at Class 1B disposal Well 126.83
NORM Waste Disposed of at Salt Cavern Facilities 88.00
NORM Waste Disposed of at Silverberry Landfill 7.79
NORM Waste Sent Direct form Field to Salt Cavern Disposal 256.00
Inventory of Tank Bottom Leachable Toxic Waste for Salt Cavern Disposal at Dec 31, 2016 13.20
Inventory of Wash Water for Class 1B Disposal Well on Dec 31, 2016 21.00

Normtek started with 21.82 tonnes of waste at the beginning of the reporting year and received a total
of 115.00 tonnes of NORM pond, vessel or tank bottom waste. Normtek generated 6 tonnes of
leachable toxic solids with 106.21 tonnes of wash waters from decontaminating equipment for a total
0t 249.03 tonnes. Normtek processed the waste received and disposed of 88 tonnes sludge to salt
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caverns, 126.83 tonnes wash waters to Class 1B Disposal wells and had an inventory of 13.2 tonnes
at the end of the reporting period for a total of 249.03 tonnes. At no time did the total Leachable
Toxic Waste (Tank Bottoms) exceed 100 tonne (100,000) Kg on site during any given month.

2) Summary of any manifest discrepancies

All manifests received were recorded with the descriptor "Naturally Occurring Radioactive Materials
- NORM". No shipments were identified to have a secondary hazard of "Leachable Toxic Waste"
including vessel or tank bottom waste and produced water filters. Normtek considers all tank bottom
waste received from generators to potentially contain leachable toxic waste unless proven otherwise.
No discrepancies in vessel or tank bottom or produced water filter waste volumes were noted in
2016.

3) Summary of the results of all monitoring programs;

The following monitoring programs are related to monitoring of radioactive materials and not the BC
hazardous waste Regulations. These monitoring programs follow the best safety principles and
practices of radiation protection as outlined by the International Atomic Energy Agency (IAEA).
Canada has signed international agreements with the [AEA outlining Canada's commitment to
radiation safety and that which is expected by provincial and federal governments. The IAEA
outlines the requirements for regulatory control, however, the BC Ministry of Environment has not
developed any regulations for radioactive materials with the exception discharges to the environment
require an approval. As such companies that handle, store, use, process or possess are not regulated.
As the B.C. Ministry of Environments has no NORM waste or radioactive waste regulations or codes
of practice, Normtek follows requirements of the Alberta Energy Regulator and IAEA waste
management best Practices as related to their facility monitoring programs.

a) Fence Line Gamma Dose Rate Monitoring

Fence line monitoring conducted by Normtek is for the purpose of verifying potential
exposures to members of the public from gamma radiation emitted from radioactive
materials and is not a requirement under the hazardous waste regulations. Fence line gamma
radiation dose rates are recorded monthly. The maximum exposure limits for members of
the public is1000 uSv/a, above background, as provided for under Canada's Radiation
Protection Regulations and the Canadian NORM Guidelines. The Canadian NORM
Guidelines also provides for a 2000 hour work year for incidentally exposed workers whom
may be subject to a continuous gamma radiation field of 0.5 pSv/hr (above background).
No hourly limit per year has been provided for members of the public. Normtek
conservatively utilizes 200 hours per year. It is highly unlikely a member of the pubic will
spend 200 hours at the Normtek facility fence line. Based off this conservative timeline the
exposure at the fence line should not exceed 1.5 uSv/hr. In 2016, Normtek was able to
maintain fence line gamma dose rates at background levels.

b) Worker gamma exposure Monitoring
Worker gamma exposure monitoring is conducted by Normtek for the purpose of verifying

annual gamma radiation exposures to workers from operations. Verifying Worker exposures
from radioactive materials is not a requirement under the hazardous waste regulations. As a
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c)

radiation protection best practice Normtek employees are badged under Health Canada's
national dosimetry program. No workers were exposed to gamma radiation in excess of
1000 uSv/a in 2016.

Low Level Radioactive (LLRD) Dust Monitoring

Low level radioactive dust monitoring is a radiation best practice if there is a potential for
LLRD's BC Occupational Health and Safety Regulations requires monitoring if a worker
may be subject o hazardous substances (Section 5) The BC hazardous waste regulations do
not require monitoring of LLRD's. Normtek's monitoring of LLRD's showed no elevated
readings to be found that were distinguishable from background from operations.

d) Decontamination Pad Crack Monitoring

e)

Monitoring of Normtek's decontamination pad for cracks is completed by Normtek as it can
contain open NORM contamination from decontaminating equipment that is not under
regulatory control of the BC hazardous waste regulations. Alberta set a precedence of
requiring their licensed NORM decontamination facility to monitor cracks in their
decontamination pad and repair accordingly. Normtek inspects and repairs cracks each
spring after the ground has thawed from winter. In addition monthly monitoring of cracks is
completed and repairs instigated of any cracks which appear to pose an integrity issue.
Normtek maintained repair of all cracks within accordance with its internal procedures. .

Surface Contamination Monitoring

Occupational Health and Safety Regulations requires monitoring of work sites if an
employer has a potential to subject a worker to a hazardous substance (Section 5). The BC
hazardous waste regulations do not outline NORM to be a hazardous substance however it
is clearly documented that NORM is hazardous to health. As such, Normtek conducts
surface contamination monitoring of its lunchroom, washroom and work benches to verify
contamination control methods are effective. This monitoring is a radiation best practice as
documented by the IAEA and incorporated by Normtek.

Radon Gas Monitoring

Occupational Health and Safety Regulations requires monitoring of work sites if an
employer has a potential to subject a worker to a hazardous substance. The BC hazardous
waste regulations do not outline NORM to be a hazardous substance. Radon gas monitoring
showed no elevated radon levels above background within Normtek's indoor
decontamination bay.
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4) Assessment of the groundwater and surface water monitoring data

Ground water monitoring wells were installed as per Normtek's ground water monitoring plan
developed by Ghostpine Environmental in Sept 2015. Attached (appendix A) is their report received
by Normtek July 11, 2016. Since the sampling had been done over 6 months prior to receiving the
report Normtek hired Golder and Associates to complete further testing attached (Appendix B) is
their report accordingly.

Both reports outline high levels of uranium within the ground waters. These are indicator that the
natural background is high within these ground waters and not rom operations associated with
Normtek's business as Normtek has not received an uranium impacted materials. Although the
Hazardous waste Regulations due not govern NORM or require monitoring ground water for NORM,
Normtek will be conducting further radiochemical analysis of ground water in the spring of 2017 for
the isotopes they are handling (Ra 226, Ra 228, Th 228 and Lead 210). A gross alpha beta analysis
will also be completed.

Surface water monitoring consists of monitoring Normtek's surface water containment pond prior to
release. Normtek did not make any releases in 2016 and as such no analysis was completed. Monthly
monitoring of the surface water pond levels includes visible inspection for hydrocarbon sheen. No
sheen was identified.

5) Summary of all inspection results and the tank integrity testing

Normtek has not completed the installation of the tanks as outlined in the hazardous waste
application at this time. All hazardous waste in the form of tank bottom waste received was
consolidated into roll off vacuum containers. Wash water was removed into separate roll off vacuum
containers and disposed of at approved produced water disposal facilities (Tervita). Process water
from decontamination activities were collected into the decontamination pad sump and also
transferred to the roll off vacuum containers and disposed of in the same manner. It is expected the
wash water tanks will be installed in 2017. Normtek inspected visually the sump and indoor
decontamination bay which are metal lined with concrete as secondary containment. No pitting was
noticed and sump confirmed to contain its contents.

6) Facility Audit and Non-compliance issues.
A facility WRAP Audit was supplied in last years annual report. Wrap has Normtek scheduled in for

their follow up audit in 2017 and will be forwarded accordingly.

Yours Truly,

GEC -

Cody Cuthill
President and CEO
Normtek Radiation Services Ltd.
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Normtek Annual Report
Authorization Number: RS 107598
Facility Location 9676 Swanson Street Fort St. John BC V1J 4J2

1) A summary of monthly records of waste received, shipped and processed with the
month-end inventory (including tank bottom waste generated);

A total of 29 shipments of NORM impacted waste and equipment was received at the Normtek's
Facility in 2017 involving tank bottom waste. A total of four shipments of leachable toxic waste
(produced water filters) were received at the facility in 2017. Normtek follows the IAEA
recommendations in managing waste at the point of generation and as such any pond, tank or
vessel waste that could be collected, classified and shipped direct to disposal was completed.
Normtek accepted leachable toxic waste in the form of vessel, pond or equipment waste
(classified as Leachable Toxic Waste - Tanks Bottoms.) that required dewatering and bulking for
shipping to licensed slat cavern disposal due to the primary hazard or Naturally Occurring
Radioactive Materials (NORM). NORM's are not regulated under the hazardous waste
regulations and as such only waste which contained the leachable toxic waste are secondary
hazard of included in this report. Normtek encourages the development of NORM regulations or
addition of NORM's to the hazardous waste regulations so that reporting of NORM waste is
completed by all companies. The following outlines the volumes of hazardous waste (leachable
toxic waste received by Normtek.

Waste Description Volume
(tonnes)
Waste Inventory from Previous Year - Tank Bottom Waste Containing Leachable Toxic Waste 13.20
Waste Inventory from Previous Year - Produced Water Filters Containing Leachable Toxic 0.00
Waste
NORM Tank Bottom Waste Containing Leachable Toxic Waste Received at Facility 169.40
NORM Produced Water Filters Containing Leachable Toxic Waste Received at Facility 4.65
Generated Leachable Toxic Waste for Decontamination Activities (Pipeline Tools) 5.50
Produced Waters Removed from Leachable toxic waste for disposal at 1B disposal well 113.85
NORM Waste Disposed of at Salt Cavern Facilities 68.75
NORM Produced Water Filters containing Leachable Toxic Waste Disposed of at Silverberry 4.65
Landfill
Waste Inventory of Tank Bottom Waste Containing Leachable Toxic Waste at Dec 31, 2017 5.50
Waste Inventory of Produced Water Filters Containing Leachable Toxic Waste at Dec 31, 2017 0.00

2) Summary of any manifest discrepancies

All manifests received were recorded with the descriptor "Naturally Occurring Radioactive Materials
- NORM". No shipments were identified to have a secondary hazard of "Leachable Toxic Waste".
This has been standard practice in the light of no NORM regulations. Normtek considers all tank
bottom waste received to potentially contain leachable toxic waste unless proven otherwise. No
discrepancies in leachable toxic waste were reported in 2017.
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3) Summary of the results of all monitoring programs;

The following monitoring programs are related to monitoring of radioactive materials and not the BC
hazardous waste Regulations. These monitoring programs follow the best safety principles and
practices of radiation protection as outlined by the International Atomic Energy Agency (IAEA).
Canada has signed international agreements with the IAEA outlining Canada's commitment to
radiation safety and that which is expected by provincial and federal governments. The IAEA
outlines the requirements for regulatory control; however, the BC Ministry of Environment has not
developed any regulations for radioactive materials with the exception discharges to the environment
require an approval. As such companies that handle, store, use, process or possess are not regulated.
As the B.C. Ministry of Environments has no NORM waste or radioactive waste regulations or codes
of practice, Normtek follows requirements of the Alberta Energy Regulator and IAEA waste
management best Practices as related to their facility monitoring programs.

a) Fence Line Gamma Dose Rate Monitoring

Fence line monitoring conducted by Normtek is for the purpose of verifying potential
exposures to members of the public from gamma radiation emitted from radioactive
materials and is not a requirement under the hazardous waste regulations. Fence line gamma
radiation dose rates are recorded monthly. The maximum exposure limits for members of
the public is 1000 puSv/a, above background, as provided for under Canada's Radiation
Protection Regulations and the Canadian NORM Guidelines. The Canadian NORM
Guidelines also provides for a 2000 hour work year for incidentally exposed workers whom
may be subject to a continuous gamma radiation field of 0.5 pSv/hr (above background).
No hourly limit per year has been provided for members of the public. Normtek
conservatively utilizes 200 hours per year. It is highly unlikely a member of the public will
spend 200 hours at the Normtek facility fence line. Based off this conservative timeline the
exposure at the fence line should not exceed 1.5 pSv/hr. In 2017, Normtek was able to
maintain fence line gamma dose rates at background levels.

b) Worker gamma exposure Monitoring

Worker gamma exposure monitoring is conducted by Normtek for the purpose of verifying
annual gamma radiation exposures to workers from operations. Verifying Worker exposures
from radioactive materials is not a requirement under the hazardous waste regulations. As a
radiation protection best practice Normtek employees are badged under Health Canada's
national dosimetry program. No workers were exposed to gamma radiation in excess of
1000 puSv/a in 2017.

¢) Low Level Radioactive (LLRD) Dust Monitoring

Low level radioactive dust monitoring is a radiation best practice if there is a potential for
LLRD's BC Occupational Health and Safety Regulations requires monitoring if a worker
may be subject to hazardous substances (Section 5) The BC hazardous waste regulations do
not require monitoring of LLRD's. Normtek's monitoring of LLRD's showed no elevated
readings to be found that were distinguishable from background from operations.

Page 123 of 125 MOE-2018-82594



d) Decontamination Pad Crack Monitoring

Monitoring of Normtek's decontamination pad for cracks is completed by Normtek as it can
contain open NORM contamination from decontaminating equipment that is not under
regulatory control of the BC hazardous waste regulations. Alberta set a precedence of
requiring their licensed NORM decontamination facility to monitor cracks in their
decontamination pad and repair accordingly. Normtek inspects and repairs cracks each
spring after the ground has thawed from winter. In addition monthly monitoring of cracks is
completed and repairs instigated of any cracks which appear to pose an integrity issue.
Normtek maintained repair of all cracks within accordance with its internal procedures. .

e) Surface Contamination Monitoring

Occupational Health and Safety Regulations requires monitoring of work sites if an
employer has a potential to subject a worker to a hazardous substance (Section 5). The BC
hazardous waste regulations do not outline NORM to be a hazardous substance however it
is clearly documented that NORM is hazardous to health. As such, Normtek conducts
surface contamination monitoring of its lunchroom, washroom and work benches to verify
contamination control methods are effective. This monitoring is a radiation best practice as
documented by the IAEA and incorporated by Normtek.

f) Radon Gas Monitoring

Occupational Health and Safety Regulations requires monitoring of work sites if an
employer has a potential to subject a worker to a hazardous substance. The BC hazardous
waste regulations do not outline NORM to be a hazardous substance. Radon gas monitoring
showed no elevated radon levels above background within Normtek's indoor work areas.

4) Assessment of the groundwater and surface water monitoring data

Ground water monitoring wells were monitored by Summit Environmental. A copy of their report
attached (Appendix A). The report outlines no contamination of ground water was observed,
however uranium concentrations were noted and consistent with previous reports completed by
Ghostpine Environmental and Golder and Associates. Since Normtek has not received any Uranium
impacted materials it can only be concluded the results are natural to the area and an indicator that
the natural background is high within these ground waters and not from operations associated with
Normtek's business.

Although the Hazardous waste Regulations do not govern NORM or require monitoring ground
water for NORM, Normtek had Summit Environmental obtain one litre water samples from the well
that had sufficient water for radiochemical analysis. Normtek's gamma spectroscopy analysis of
ground water indicated no contamination of groundwater from operations and was consistent with the
high uranium levels found within the NEBC area.

Surface water monitoring consists of monitoring Normtek's surface water containment pond prior to
release. Normtek release water from this pond in may of 2017 after the spring thaw. No hydrocarbon
sheen was present and Testing of PH and chlorides showed no contamination from operations. A

total of 320 cubic meters was released on site and allowed to continue its natural course of drainage.
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5) Summary of all inspection results and the tank integrity testing

Normtek completed the installation of one 400 Bbl. tank on its decontamination pad to handle non-
hazardous wash waters prior to disposal at a licensed 1B disposal well. Visual inspection of this tank
along with all sumps and Normtek's indoor decontamination bay, which are metal, lined with
concrete as secondary containment, revealed no excessive deterioration, wear, pitting or corrosion
and the equipment was confirmed to contain its contents.

6) Facility Audit and Non-compliance issues.
A facility WRAP Audit was supplied in the 2015 annual report. This audit was scheduled to be

completed again by WRAP in 2017, however has been postponed to 2018.In 2017 Normtek became
SECOR compliant.

Yours Truly,

(R~

Cody Cuthill
CEO
Normtek Radiation Services Ltd.
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