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Table A-1

2019 AEMP Sampling Schedule
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A = water quality surface, middle depth and bottom depth samples collected; M = mid-depth sample collected; n = nutrient sample collected; p = plankton sample collected; s = sediment sample collected; b = benthic invertebrate sample collected; QA/QC = quality assurance/quality control.
a) Field Blanks only collected for total ammonia samples.

b) Trip Blanks only collected for total ammonia samples.

¢) Equipment Blanks only collected for total ammonia samples.

d) Duplicates only collected for total ammonia samples.

Note: QA/QC samples are colour coded: Grab Water (GW),
NF = near-field; MF = mid-field; FF = far-field; LDG = Lac de Gras; LDS = Lac du Sauvage.

, Field Blank (FBW), Trip Blank (TBW), and Duplicate 1/Duplicate 2 (DUP1/DUP2).
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QUALITY ASSURANCE AND QUALITY CONTROL METHODS AND
RESULTS

Introduction

Quality assurance and quality control (QA/QC) practices determine data integrity and are relevant to all
aspects of a study, from sample collection to data analysis and reporting. Quality assurance encompasses
management and technical practices designed to generate consistent, high quality data. Quality control is
an aspect of quality assurance and includes the techniques used to assess data quality and the corrective
actions to be taken when the data quality objectives are not met. Details of the QA/QC practices applied
during the Aquatic Effects Monitoring Program (AEMP) are described in the Quality Assurance Project Plan
(QAPP) Version 3.1 (Golder 2017a). This appendix describes QA/QC practices applied during the 2019
AEMP, evaluates quality control data, and describes the implications of QC results to the interpretation of
study results.

Quality Assurance

Field Staff Training and Operations

Diavik Diamond Mines (2012) Inc. (DDMI) field staff are trained to be proficient in standardized field
sampling procedures, data recording, and equipment operations applicable to water quality sampling. Field
work was completed according to specified instructions and standard operating procedures (SOP) as
follows:

e ENVI-923-0119 AEMP SOP Combined Open Water and Ice Cover
e ENVI-915-0119 SOP SNP Sampling

e ENVI-902-0119 SOP Quality Assurance Quality Control

e ENVI-900-0119 SOP Chain of Custody

e ENVI-903-0119 SOP Dissolved Oxygen Analysis

e ENVI-904-0119 SOP pH Analysis

e ENVI-906-0119 SOP Turbidity Analysis

o ENVI-904-0119 SOP Total Suspended Solids

e ENVI-918-0119 SOP Field Meter

e ENVI-684-0317 SOP YSI ProDSS

These SOPs include guidelines for field record-keeping and sample tracking, guidance for use and
calibration of sampling equipment, relevant technical procedures, and sample labelling, shipping and
tracking protocols.
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Laboratory Analyses

Samples were sent for analysis to Bureau Veritas Laboratories (BV Labs; formerly Maxxam Analytics), a
laboratory accredited by the Canadian Association of Laboratory Accreditation (CALA). Duplicate samples
for ammonia analysis were also sent to ALS Laboratories (ALS), another CALA accredited lab. Under the
accreditation program, performance assessments are completed annually for laboratory procedures,
analytical methods, and internal quality control.

In previous years, samples have been analyzed by BV Labs at the Burnaby, British Columbia (BC) location.
However, during the ice-cover season, samples from 23 stations were analyzed at BV Labs in Burnaby and
samples from the remaining 15 stations were analyzed by BV Labs at the Calgary, Alberta (AB) location,
due to equipment issues at the Burnaby laboratory. All of the 2019 open-water samples were analyzed in
Calgary. A lab comparison study was undertaken by BV Labs in 2019 as a result of multiple locations
completing the analyses. The study is included in Annex A. Based on a review of the 2019 data, there was
no indication that this change resulted in data quality issues for ammonia. The Calgary laboratory uses the
same methods as the Burnaby laboratory, and has recently constructed a new clean lab. In addition, moving
the analyses to the Calgary location had many benefits, including reducing risks of contamination due to
subsampling and splitting of samples, improved/shorter shipping routes, which also resulted in shorter turn-
around times, and reduced risk of missing hold times.

Quality assurance completed by the DDMI Environmental Sampling team encompasses all quality-related
activities related to aquatic testing and analysis, and relevant technical support.

DDMI's quality assurance places an emphasis on four aspects:

o infrastructure (instruments, testing capabilities, calibrations, SOPs)
o control measures (internal/external)

e personnel (competence, ethics and integrity)

e data management

Field and Office Operations

A quality assurance system was established as an organized system of data control, analysis and filing.
Relevant elements of this system are as follows:

e pre-field meetings to discuss specific work instructions with field crews
o field crew check-in with task managers every 24 to 48 hours to report work completed during that period

e designating two crew members responsible for:

collecting all required samples

downloading and storing electronic data

— completing chain-of-custody and analytical request forms; labelling and documentation

processing, where required, and delivering samples to analytical laboratory in a timely manner
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e cross-checking chain-of-custody forms and analysis request forms by the task manager to verify that the
correct analysis packages had been requested

e review of field sheets by the task manager for completeness and accuracy
e reviewing laboratory data immediately after receipt from the analytical laboratory
e creating backup files before data analysis

e completing appropriate logic checks and verifying accuracy of calculations

Quality Control

Quality control is a specific aspect of quality assurance and includes the techniques used to assess data
quality and the remedial measures to be taken when the data quality objectives are not met. The field QC
program included collection of field blanks, trip blanks, equipment blanks, and duplicate samples to assess
potential sample contamination, and within-station variation (i.e., sampling precision). Quality control
samples were submitted to BV Labs for analysis of the full list of variables, and to ALS for analysis of
ammonia.

Field blanks consisted of samples prepared in the field using laboratory-provided de-ionized water to fill a
set of sample bottles, which were then submitted to the appropriate laboratory for the same analyses as
the original water samples. Trip blanks consisted of sample bottles filled with high-grade de-ionized water
from the laboratory. They accompanied the other samples through sample collection, handling, shipping
and analysis, but remained sealed. Equipment blanks consisted of de-ionized water exposed to all aspects
of sample collection and analysis, using the same procedures used in the field, including contact with all
sampling devices (i.e., beta bottle) and other equipment (i.e., filters, tubing). Equipment blanks provide
information regarding potential cross-contamination between samples and contamination introduced by
field equipment.

The field, trip and equipment blanks were used to detect potential sample contamination during collection,
shipping and analysis. Although concentrations of all variables should be below their respective detection
limit (DL) in these blanks, their concentrations were considered notable if they were greater than five times
the corresponding DL. This threshold is based on the Practical Quantitation Limit defined by the United
States Environmental Protection Agency (US EPA 1994, 2007; BC MOE 2009), which takes into account
the potential for data accuracy errors when variable concentrations approach or are below DLs.

Notable results observed in the blanks were evaluated relative to concentrations observed in the lake-water
samples to determine whether sample contamination was limited to the QC sample. If, based on this
comparison, sample contamination was not isolated to the QC sample, the field data were flagged and
further interpretation of results was made with this limitation in mind.

Duplicate samples consisted of two samples collected from the same location at the same time, using the
same sampling and sample handling procedures. They were labelled and preserved individually and
submitted separately to the analytical laboratory for identical analyses. Duplicate samples are used to check
within-station variation and the precision of field sampling and analytical methods. Differences between
concentrations measured in duplicate water samples were calculated as the relative percent difference
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(RPD) for each variable. Before calculating the RPD, concentrations below the DL were replaced with 0.5
times the DL value. The RPD was calculated using the following formula:

RPD = (|difference in concentration between duplicate samples| / mean concentration) x 100
The RPD value for a given variable was considered notable if:

e it was greater than 40%; and

e concentrations in one or both samples were greater than or equal to five times the DL.

These criteria are similar to those used by BV Labs for internal QC of laboratory duplicate samples, and
take into account the potential for data accuracy error as variable concentrations approach DLs.

The number of variables which exceeded the assessment criteria was compared to the total number of
variables analyzed to evaluate analytical precision. The analytical precision was rated as follows:

¢ high, if less than 10% of the total number of variables were notably different from one another;
e moderate, if 10% to 30% of the total number of variables were notably different from one another; and

¢ low, if more than 30% of the total number of variables were notably different from one another.

Quality Control Results

Detection Limits

Water quality samples were submitted to BV Labs, an accredited analytical laboratory, for analyses of
variables (e.g., major ions, nutrients, metals) in water samples. BV Labs has a dedicated inductively
coupled plasma-mass spectrometer (ICP-MS) specifically for ultra-low trace metal analysis. The ultra-low
analytical DLs can only be obtained on water samples with very low particulate matter (i.e., turbidity less
than 0.5 nephelometric turbidity unit [NTU]).

BV Labs used analyte-specific DLs to report results for water quality variables analyzed in 2019. The DLs
used by BV Labs in 2019 are listed in Tables B-1 and B-2 (see also Section 2.2, Table 2-2 of the 2019
Effluent and Water Chemistry Report [Appendix Il]). Deviations from the target DLs and a discussion of
potential effects on data quality are as follows:

o The DL for total organic carbon (0.2 mg/L) was raised to 0.5 mg/L in 13 samples from the ice-cover
season due to an incorrect lab test code being assigned during sample log-in at the Calgary laboratory.
The error was corrected for the open-water season. Use of the elevated DL does not affect data quality,
because concentrations in all 13 samples were greater than the DL.

o The DL for total dissolved solids, measured (1.0 mg/L) was raised in 16 samples (12 to 1.1 mg/L, three
to 1.2 mg/L, and one to 1.3 mg/L) due to insufficient sample volume. Use of the elevated DLs does not
affect data quality, because concentrations in all 16 samples were greater than the DL.

e Similar to previous years, sulphate was analyzed at a DL of 0.5 mg/L (versus a requested DL of
0.05 mg/L) due to limitations of the current analytical method. BV Labs is currently investigating ways to
provide the requested DL. In 2019, samples that were less than the DL for the ICP-MS method (i.e., DL
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of 0.5 mg/L) were reanalyzed using inductively coupled plasma atomic emission spectroscopy (ICP-
OES) with a DL of 0.05 mg/L. Only QC blanks results were less than the DL. As a result, use of the
elevated DL does not affect data quality.

e The DLs for nitrate + nitrite were elevated above the requested values (i.e., 2 pg-N/L requested and
2.2 ug-N/L reported) in 122 samples (i.e., 37 in ice-cover and 85 in open-water) due to an issue with the
calculation used for the DL. BV Labs is currently investigating ways to adjust this calculation. Use of the
elevated DL is not expected to affect data quality because the majority of the samples were greater than
the DL and the elevated DL is close to the requested DL.

e The DL for total Kjeldahl nitrogen and total nitrogen (i.e., 20 ug-N/L) was raised to 200 ug-N/L in one
sample (MF2-1T) due to insufficient sample volume and sample matrix interference, respectively.

e The DLs for total dissolved nitrogen were elevated above the requested values (i.e., 20 ug-N/L requested
and 55 pg-N/L reported) in 31 samples from the ice-cover season due to an incorrect lab test code being
assigned during sample log-in at the Calgary laboratory. The error was corrected for the open-water
samples. Use of the elevated DL is not expected to affect data quality, because concentrations in the
majority of the samples were greater than the DL with the exception of two QC samples.

e The DLs for total and dissolved sulphur were elevated above the requested values (i.e., 0.1 mg/L
requested and 0.5 mg/L reported) due to limitations of the current analytical method. BV Labs is currently
investigating ways to provide the requested DL. In 2019, samples that were less than the DL for the ICP-
MS method (i.e., DL of 0.5 mg/L) were analyzed using inductively coupled plasma atomic emission
spectroscopy (ICP-OES) with a DL of 0.1 mg/L. Only QC blanks and LDS stations were less than the
DL. As a result, use of the elevated DL does not affect data quality.

Blank Samples

Of the 93 variables analyzed during the ice-cover season, six variables (i.e., dissolved calcium, nitrate,
nitrate + nitrite, total dissolved nitrogen, total zinc, and dissolved copper) were measured in QC blank
samples at a concentration above the data quality objective (DQO) of less than five times the DL
(Table B-1). Details of the ice-cover blank sample DQO exceedances are as follows:

e Dissolved calcium, nitrate, and nitrate + nitrite exceeded the DQO in the field blank sample collected at
MF3-1B.

e Total dissolved nitrogen exceeded the DQO in the equipment blank prepared at NF2B. Further details
on QC issues relating to nitrogen variables are provided in the QA/QC Attachment of the Eutrophication
Indicators Report (Appendix XIlI).

e Total zinc and dissolved copper exceeded the DQO in the equipment blank at MF3-3B.

Exceedances of the DQO occurred in 1.3% of the ice-cover blank sample results and, therefore, the blank
results indicated acceptable data quality. Overall, concentrations of dissolved calcium reported in the blank
samples were well below those measured in the lake-water samples, whereas concentrations of nitrate,
nitrate + nitrite, total dissolved nitrogen, total zinc, and dissolved copper were similar to those measured in
the lake-water samples. Nitrogen variables are evaluated in the QA/QC Attachment of the Eutrophication
Indicators Report (Appendix XllI). The potential contamination identified for copper and zinc was relatively
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minor and did not interfere with the determination of Action Levels, as concentrations in the NF area were
below reference conditions for Lac de Gras despite potential contamination identified in blank samples.

During the open-water season, the concentrations of two (i.e., soluble reactive phosphorus and total
aluminum) of the 93 variables measured in QC blanks was greater than five times the DL (Table B-1).
Details of the open-water blank sample DQO exceedances are as follows:

e Soluble reactive phosphorus exceeded the DQO in the travel blank assigned to FFA-3M.

e Total aluminum exceeded the DQO in one field blank collected at MF3-7B.

Exceedances of the DQO occurred in 0.4% of the open-water blank sample results and, therefore, the blank
results indicated acceptable data quality. The concentration of soluble reactive phosphorus reported in the
blank sample was above the majority of concentrations measured in the lake-water samples, whereas total
aluminum was below the majority of concentrations measured in the lake-water samples. Phosphorus
variables are evaluated in the QA/QC Attachment of the Eutrophication Indicators Report (Appendix XllI).
An Action Level was triggered for total aluminum similar to previous years. The potential contamination
identified for aluminum was relatively minor and did not interfere with the determination of Action Levels.

As the DQO exceedances for these parameters were infrequent, it is unlikely that the contamination found
in blank samples affected the reliability of the data used in the AEMP Effluent and Water Chemistry Report.

Field Duplicate Samples

A total of 9 out of 93 water quality variables analyzed in 2019 exceeded the DQO of both the 40% RPD and
five times DL criteria for field duplicate samples at least once (Table B-2). These variables included
ammonia, total dissolved nitrogen, soluble reactive phosphorus, total aluminum, total zinc, dissolved
aluminum, dissolved beryllium, dissolved copper, and dissolved zinc. In total, 2.5% of field duplicate data
assessed in the duplicate comparison exceeded the DQO, which indicates a high level of analytical
precision for the 2019 samples. These results were considered notable, because the differences in
concentrations between duplicate samples for these analytes (i.e., RPD of 40% to 172%) were appreciably
greater than the QC objectives used by BV Labs to identify unacceptable differences between laboratory
duplicate samples (i.e., RPD of 20% to 25%). Laboratory duplicates consist of two independently analyzed
portions of the same sample and would, therefore, be expected to have lower variability among paired
duplicate samples than field duplicates, which consist of two separate grab samples.

Overall, duplicate sample results indicated that data were of acceptable quality. Generally, concentrations
in duplicate samples with DQO exceedances were within the range of values reported at other nearby
AEMP stations, indicating that the QC issues identified with these variables did not likely interfere with the
evaluation of Mine-related effects.
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Table B-1 Blank Sample Results, 2019
Ice-Cover Open-Water
NF2B-1 MF1-1T-3 MF3-1B-2 MF3-3B-1 FF1-3M-2 NF1T-2 MF1-5T-2 MF2-3B-1 MF3-1M-3 MF3-2B-1 MF3-7B-2 FFB-2M-2 FFA-3M-3
Parameter Unit DL 10-May-19 10-May-19 10-May-19 9-May-19 4-May-19 22-Aug-19 21-Aug-19 20-Aug-19 3-Sep-19 28-Aug-19 26-Aug-19 25-Aug-19 4-Sep-19
Faulpment | TravelBlank | FieldBlank | S99P™eM | Fieid Blank | Field Blank | Field Blank | SIWPMeNt | rraveiglank | EAUPMENt | Eieig Blank | Field Blank | Travel Blank
ank Blank Blank Blank
Conventional Parameters
Total alkalinity as CaCO3 mg/L 0.5 <0.5 <0.5 <0.5 <0.5 0.54 <0.5 - <0.5 <0.5 - <0.5 - <0.5
Specific conductivity puS/cm 1 <1 <1 <1 <1 1.1 <1 - <1 <1 - <1 - <1
Total hardness as CaCOs3 mg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5
pH - lab - - 4.59 4.67 4.95 4.62 5.63 452 - 4.48 4.53 - 443 - 4.43
Total dissolved solids, calculated mg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 - <0.5 <0.5 - <0.5 - <0.5
Total dissolved solids, measured mg/L 1 24 1.2 4.4 1.6 4.3 <1 - <1 <1 - <1 - <1
Total suspended solids mg/L 1 <1 <1 1.1 <1 <1 <1 - <1 <1 - <1 - <1
Total organic carbon mg/L 0.2 0.21 <0.2 <0.2 <0.2 <0.2 0.23 - 0.28 <0.2 - 0.27 - 0.3
Turbidity - lab NTU 0.1 <0.1 <0.1 <0.1 <0.1 0.11 0.14 - <0.1 <0.1 - <0.1 - <0.1
Major lons
Bicarbonate mg/L 0.5 <0.5 <0.5 <0.5 <0.5 0.66 <0.5 - <0.5 <0.5 - <0.5 - <0.5
Calcium (dissolved) mg/L 0.01 0.011 <0.01 0.055 <0.01 <0.01 0.012 - <0.01 <0.01 - <0.01 - <0.01
Carbonate mg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5
Chloride mg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.55 - <0.5 <0.5 - <0.5 - <0.5
Fluoride mg/L 0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.011 - <0.01 <0.01 - <0.01 - <0.01
Hydroxide mg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5
Magnesium (dissolved) mg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 - <0.005
Potassium (dissolved) mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - <0.01 <0.01 - <0.01 - <0.01
Sodium (dissolved) mg/L 0.01 <0.01 <0.01 0.012 0.013 <0.01 <0.01 - 0.023 <0.01 - <0.01 - <0.01
Sulphate mg/L 0.5 <0.05 <0.05 <0.05 0.18 <0.05 <0.05 - 0.077 <0.05 - <0.05 - <0.05
Nutrients
Ammonia® pg-N/L 5 <5 52 11.1 <5 <5 <5 ®) <5 <5 ®) <5 ®) <5
Nitrate pg-N/L 2 <2 <2 18 3.7 <2 <2 - <2 <2 - <2 - <2
Nitrite pg-N/L 1 <1 <1 <1 <1 <1 <1 - <1 <1 - <1 - <1
Nitrate + nitrite pg-N/L 2 <2.2 <2.2 18 3.7 <2 <2 - <2 <2 - <2 - <2
Total Kjeldahl nitrogen pg-N/L 20 <20 24 23 <20 58 57 - 62 54 - 53 - 46
Total dissolved nitrogen Mg-N/L 20 130 <55 37 <55 28 <20 - <20 <20 - <20 - <20
Total nitrogen pg-N/L 20 <20 36 23 <20 58 57 - 53 54 - 53 - 46
Soluble reactive phosphorus pg-P/L 1 <1 <1 <1 <1 <1 2.3 - <1 1.6 - <1 - 7.3
Total dissolved phosphorus pg-P/L 2 <2 <2 <2 <2 <2 <2 - 2.2 <2 - <2 - <2
Total phosphorus pg-P/L 2 <2 <2 <2 <2 <2 <2 - <2 <2 - <2 - <2
Total Metals
Aluminum pg/L 0.2 0.43 0.52 0.64 0.95 0.57 <0.2 - <0.2 <0.2 - 1.75 - <0.2
Antimony pg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 - <0.02 <0.02 - <0.02 - <0.02
Arsenic pg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 - <0.02 <0.02 - <0.02 - <0.02
Barium pg/L 0.02 0.055 <0.02 <0.02 <0.02 <0.02 <0.02 - <0.02 <0.02 - <0.02 - <0.02
Beryllium pg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - <0.01 <0.01 - <0.01 - <0.01
Bismuth pg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 - <0.005
Boron pg/L 5 <5 <5 <5 <5 <5 <5 - <5 <5 - <5 - <5
Cadmium pg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 - <0.005
Calcium mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - <0.01 <0.01 - <0.01 - <0.01
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Table B-1 Blank Sample Results, 2019 (continued)
Ice-Cover Open-Water
NF2B-1 MF1-1T-3 MF3-1B-2 MF3-3B-1 FF1-3M-2 NF1T-2 MF1-5T-2 MF2-3B-1 MF3-1M-3 MF3-2B-1 MF3-7B-2 FFB-2M-2 FFA-3M-3
Parameter Unit DL 10-May-19 10-May-19 10-May-19 9-May-19 4-May-19 22-Aug-19 21-Aug-19 20-Aug-19 3-Sep-19 28-Aug-19 26-Aug-19 25-Aug-19 4-Sep-19
Equipment | . elBlank | Field Blank | Fauipment Field Blank | FieldBlank | FieldBlank | EauiPment | o elBlank | EAUiPMent | o\ i Blank | Field Blank | Travel Blank
Blank Blank Blank Blank
Chromium ng/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05
Cobalt ng/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 - <0.005
Copper ng/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05
Iron ng/L 1 <1 <1 <1 <1 <1 <1 - <1 <1 - <1 - <1
Lead Hg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 - 0.006
Lithium ng/L 05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5
Magnesium mg/L 0.005 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05
Manganese ng/L 0.05 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 - <0.005
Mercury ng/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 - <0.002 <0.002 - <0.002 - <0.002
Molybdenum Hg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05
Nickel ng/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 - <0.02 <0.02 - <0.02 - <0.02
Potassium mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - <0.01 <0.01 - <0.01 - <0.01
Selenium ng/L 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 - <0.04 <0.04 - <0.04 - <0.04
Silicon ng/L 50 51 <50 <50 63 <50 <50 - <50 <50 - <50 - <50
Silver ng/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 - <0.005
Sodium mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - <0.01 0.017 - <0.01 - 0.02
Strontium ng/L 0.05 0.104 <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05
Sulphur mg/L 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 - <0.1 - <0.1
Thallium ng/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 - <0.002 <0.002 - <0.002 - <0.002
Tin ng/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - <0.01 <0.01 - <0.01 - <0.01
Titanium ng/L 05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5
Uranium ng/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 - <0.002 <0.002 - <0.002 - <0.002
Vanadium ng/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05
Zinc ng/L 0.1 0.1 <0.1 <0.1 0.53 <0.1 <0.1 - <0.1 <0.1 - 0.41 - <0.1
Zirconium ng/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05
Dissolved Metals
Aluminum ng/L 0.2 <0.2 <0.2 0.29 <0.2 <0.2 0.62 - <0.2 <0.2 - <0.2 - 0.23
Antimony ng/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 - <0.02 <0.02 - <0.02 - <0.02
Arsenic ng/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 - <0.02 <0.02 - <0.02 - <0.02
Barium ng/L 0.02 <0.02 <0.02 0.057 <0.02 <0.02 <0.02 - 0.033 <0.02 - <0.02 - <0.02
Beryllium ng/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - <0.01 <0.01 - <0.01 - <0.01
Bismuth Hg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 - <0.005
Boron ng/L 5 <5 <5 <5 <5 <5 <5 - <5 <5 - <5 - <5
Cadmium ng/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 - <0.005
Chromium ng/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05
Cobalt ng/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 - <0.005
Copper ng/L 0.05 <0.05 <0.05 <0.05 0.327 <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05
Iron ng/L 1 <1 <1 <1 <1 <1 <1 - <1 <1 - <1 - <1
Lead ng/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - <0.005 <0.005 - 0.0052 - <0.005
Lithium Hg/L 05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5
Manganese ng/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05
Mercury ng/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 - <0.002 <0.002 - <0.002 - <0.002
Molybdenum ng/L 0.05 0.056 <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05
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April 2020 B-9 19115664/8000
Table B-1 Blank Sample Results, 2019 (continued)
Ice-Cover Open-Water
NF2B-1 MF1-1T-3 MF3-1B-2 MF3-3B-1 FF1-3M-2 NF1T-2 MF1-5T-2 MF2-3B-1 MF3-1M-3 MF3-2B-1 MF3-7B-2 FFB-2M-2 FFA-3M-3
Parameter Unit DL 10-May-19 10-May-19 10-May-19 9-May-19 4-May-19 22-Aug-19 21-Aug-19 20-Aug-19 3-Sep-19 28-Aug-19 26-Aug-19 25-Aug-19 4-Sep-19
Equipment | oI Blank | Field Blank | Eauipment Field Blank | Field Blank | Field Blank | CauiPment | o @ i Blank | EauiPment | . iBlank | Field Blank | Travel Blank
Blank Blank Blank Blank
Nickel g/l 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.031 N <0.02 <0.02 N <0.02 - <0.02
Selenium ng/L 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 - <0.04 <0.04 - <0.04 - <0.04
Silicon ng/L 50 54 53 <50 50 <50 <50 - <50 <50 - <50 - <50
Silver g/l 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 - <0.005
Strontium ng/L 0.05 <0.05 <0.05 0.057 <0.05 <0.05 <0.05 - 0.062 <0.05 - <0.05 - <0.05
Sulphur mg/L 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 - <0.1 - <0.1
Thallium g/l 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 - <0.002 <0.002 - <0.002 - <0.002
Tin ng/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - <0.01 <0.01 - <0.01 - <0.01
Titanium g/l 05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5
Uranium ng/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 - <0.002 <0.002 - <0.002 - <0.002
Vanadium ng/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05
Zinc ug/L 0.1 <0.1 <0.1 0.13 <0.1 <0.1 <0.1 - <0.1 <0.1 - 0.11 - <0.1
Zirconium ug/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05

a) Based on the results of the ammonia investigation, the ALS ammonia dataset was used in the ice-cover season and the BV ammonia dataset was used in the open-water season (see the “Ammonia Investigation” section below).

b) Results were removed due to laboratory quality control issues identified in 2019 (see the “Ammonia Investigation” section below).

Note: Bold values represent an exceedance of the data quality objective for blank samples (concentration greater than 5 times the DL).

NTU = nephelometric turbidity units; pg-N/L = micrograms nitrogen per litre; ug-P/L = micrograms phosphorus per litre; uS/cm = microsiemens per centimetre; DL = detection limit; CaCO; = calcium carbonate; NF = near-field; MF = mid-field; FF = far-field.
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Table B-2 Duplicate Sample Results, 2019
NF3B MF3-5T FFA-5M NF5M MF1-1B-4 FF1-1M-4

Parameter Unit MDL Sample Duplicate RPD Sample Duplicate | RPD Sample Duplicate | RPD Sample Duplicate RPD Sample Duplicate RPD Sample Duplicate RPD

23-Apr-19 | 23-Apr-19 9-May-19 | 9-May-19 8-May-19 | 8-May-19 15-Aug-19 15-Aug-19 22-Aug-19 | 22-Aug-19 17-Aug-19 | 17-Aug-19
Conventional Parameters
Total Alkalinity mg/L 0.5 6.99 6.57 6.2% 55 7.52 31.0% 4.21 4.24 0.7% 5.23 4.6 12.8% 5.52 5.17 6.5% 5.32 5.01 6.0%
Specific Conductivity - lab uS/icm 1 57 57 0.0% 36.5 36.1 1.1% 27.9 28.1 0.7% 36.4 35.7 1.9% 35.1 35.1 0.0% 26.3 26.3 0.0%
Total Hardness as CaCO3 mg/L 0.5 13.9 135 2.9% 10.3 10.2 1.0% 7.82 7.78 0.5% 9.44 9.38 0.6% 9.36 9.26 1.1% 7.5 7.45 0.7%
pH - - 6.71 6.73 4.6% 6.69 6.86 38.7% 6.5 6.57 16.1% 6.76 6.86 22.9% 5.89 5.82 16.1% 5.79 5.68 25.2%
Total Dissolved Solids, Calculated mg/L 0.5 27 27 0.0% 18 19 5.4% 14 14 0.0% 17.3 17.2 0.6% 17.9 171 4.6% 13.4 13.1 2.3%
Total Dissolved Solids, Measured mg/L 1 49.2 53.5 8.4% 21.2 25.2 17.2% 20.8 17.2 18.9% 23.6 24 1.7% 24.8 256 3.2% 17.2 16.8 2.4%
Total Suspended Solids mg/L 1 1 <1 - <1 <1 - <1 <1 - 11 27 - <1 <1 - 11 11 -
Total Organic Carbon mg/L 0.2 2 1.9 5.1% 2.8 2.8 0.0% 1.5 1.7 12.5% 23 23 0.0% 23 25 8.3% 22 21 4.7%
Turbidity NTU 0.1 0.22 0.15 - <0.1 <0.1 - <0.1 <0.1 - 0.2 0.5 - 0.22 0.17 - 0.4 0.35 -
Major lons
Bicarbonate mg/L 0.5 8.53 8.02 6.2% 6.71 9.17 31.0% 5.14 5.17 0.6% 6.38 5.61 12.8% 6.73 6.3 6.6% 6.49 6.11 6.0%
Calcium mg/L 0.01 3.05 3.01 1.3% 1.94 1.95 0.5% 1.57 1.62 3.1% 21 2.52 18.2% 227 2.03 11.2% 1.62 1.58 2.5%
Carbonate mg/L 0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 -
Chloride mg/L 0.5 74 7.49 1.2% 3.1 3.1 0.0% 26 26 0.0% 3.6 34 5.7% 3.5 3.5 0.0% 2 1.9 -
Fluoride mg/L 0.01 0.036 0.034 - 0.036 0.036 - 0.03 0.03 - 0.034 0.03 - 0.031 0.032 - 0.032 0.028 -
Hydroxide mg/L 0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 -
Magnesium mg/L 0.005 1.4 1.38 1.4% 1.21 1.23 1.6% 0.977 0.994 1.7% 1.04 1.09 4.7% 1.08 1.05 2.8% 0.895 0.919 2.6%
Potassium mg/L 0.01 1.16 1.15 0.9% 1.1 1.11 0.9% 0.869 0.888 2.2% 0.974 1.03 5.6% 0.997 0.984 1.3% 0.782 0.791 1.1%
Sodium mg/L 0.01 4.25 4.25 0.0% 2.07 2.09 1.0% 1.67 1.68 0.6% 22 214 2.8% 2.38 2.35 1.3% 1.44 1.44 0.0%
Sulphate mg/L 0.05 4.89 5.52 12.1% 5.1 5 2.0% 3.8 3.8 0.0% 4.1 4.1 0.0% 4.2 4 4.9% 34 34 0.0%
Nutrients
Ammonia® pg-N/L 5 47.3 32.3 37.7% 18.7 17.7 - 25.8 16 46.9% 16 12 - 8.4 11 - 22 7 -
Nitrate pg-N/L 2 133 136 2.2% <2 <2 - 5.3 - 17 13 26.7% 12 12 0.0% <2 <2 -
Nitrite pg-N/L 1 <1 <1 - <1 <1 - 1.4 1.1 - 1.5 1.4 - <1 <1 - <1 <1 -
Nitrate + nitrite pg-N/L 2 133 136 2.2% <22 <22 - 6.8 71 - 18 14 25.0% 12 12 0.0% <2 <2 -
Total Kjeldahl Nitrogen pg-N/L 20 174 200 13.9% 200 200 0.0% 150 150 0.0% 250 260 3.9% 220 210 4.7% 170 200 16.2%
Total Dissolved Nitrogen pg-N/L 20 280 288 2.8% 190 200 5.1% 130 280 73.2% 180 200 10.5% 300 200 40.0% 150 160 6.5%
Total Nitrogen pg-N/L 20 309 339 9.3% 240 220 8.7% 190 170 11.1% 270 270 0.0% 230 220 4.4% 170 200 16.2%
Soluble Reactive Phosphorus ug-P/L 1 1.2 21 - <1 <1 - <1 <1 - 1.3 <1 - 1.8 2 - 24 5.6 80.0%
Total Dissolved Phosphorous ug-P/L <2 <2 - <2 <2 - <2 <2 - <2 <2 - <2 <2 - <2 <2 -
Total Phosphorous ug-P/L 24 21 - <2 <2 - <2 <2 - 2.2 <2 - <2 <2 - <2 <2 -
Total Metals
Aluminum pg/L 0.2 8.63 8.09 6.5% 1.91 1.85 3.2% 1.76 1.81 2.8% 2.55 4.08 46.2% 1.45 1.22 17.2% 1.4 2.39 52.2%
Antimony pg/L 0.02 <0.02 <0.02 - <0.02 <0.02 - <0.02 <0.02 - <0.02 <0.02 - <0.02 <0.02 - <0.02 <0.02 -
Arsenic pg/L 0.02 0.307 0.3 2.3% 0.17 0.177 4.0% 0.05 0.052 - 0.22 0.196 11.5% 0.277 0.266 4.1% 0.214 0.195 9.3%
Barium pg/L 0.02 5.01 4.99 0.4% 2.76 2.75 0.4% 2.13 2.14 0.5% 2.89 24 18.5% 2.37 2.32 21% 1.86 1.78 4.4%
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Table B-2 Duplicate Sample Results, 2019 (continued)

NF3B MF3-5T FFA-5M NF5M MF1-1B-4 FF1-1M-4
Parameter Unit MDL Sample Duplicate RPD Sample Duplicate | RPD Sample Duplicate | RPD Sample Duplicate RPD Sample Duplicate RPD Sample Duplicate RPD
23-Apr-19 | 23-Apr-19 9-May-19 | 9-May-19 8-May-19 | 8-May-19 15-Aug-19 15-Aug-19 22-Aug-19 | 22-Aug-19 17-Aug-19 | 17-Aug-19

Beryllium pg/L 0.01 <0.01 <0.01 - <0.01 <0.01 - <0.01 <0.01 - <0.01 <0.01 - <0.01 <0.01 - <0.01 <0.01 -
Bismuth pg/L 0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 -
Boron pg/L 5 <5 <5 - <5 <5 - <5 <5 - 15.3 <5 - <5 <5 - <5 <5 -
Cadmium pg/L 0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 -
Calcium ug/L 10 3130 3090 1.3% 2010 2020 0.5% 1510 1540 2.0% 2060 2040 1.0% 2020 2020 0.0% 1550 1560 0.6%
Chromium pg/L 0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - 0.078 0.065 - <0.05 <0.05 - <0.05 <0.05 -
Cobalt pg/L 0.005 0.014 0.014 - 0.012 0.012 - 0.013 0.012 - 0.0115 0.0123 - 0.0158 0.0116 - 0.0084 0.0084 -
Copper pg/L 0.05 0.55 0.533 3.1% 0.645 0.642 0.5% 0.522 0.515 1.4% 0.5 0.564 12.0% 0.548 0.554 1.1% 0.515 0.573 10.7%
Iron pg/L 1 22 1.9 - <1 <1 - <1 <1 - 2.6 24 - 2.6 35 - 25 23 -
Lead pg/L 0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 -
Lithium pg/L 0.5 2.36 2.34 - 247 243 - 1.57 1.51 - 2.19 1.09 - <0.5 <0.5 - 0.72 <0.5 -
Magnesium pg/L 5 3940 3620 8.5% 505 511 1.2% 678 684 0.9% 2360 2380 0.8% 2360 2600 9.7% 2420 2670 9.8%
Manganese ug/L 0.05 1.47 1.39 5.6% 1.28 1.26 1.6% 0.982 0.959 2.4% 1.04 1.04 0.0% 1.05 1.03 1.9% 0.882 0.866 1.8%
Mercury pg/L 0.002 <0.002 <0.002 - <0.002 <0.002 - <0.002 <0.002 - <0.002 <0.002 - <0.002 <0.002 - 0.0036 0.0031 -
Molybdenum ug/L 0.05 1.1 1.08 1.8% 0.313 0.313 0.0% 0.232 0.236 - 0.576 0.583 1.2% 0.438 0.596 30.6% 0.12 0.112 -
Nickel ug/L 0.02 0.758 0.764 0.8% 1.08 1.15 6.3% 0.935 0.923 1.3% 0.554 0.566 21% 0.623 0.622 0.2% 0.611 0.593 3.0%
Potassium pg/L 10 1180 1150 2.6% 1120 1150 2.6% 851 858 0.8% 975 966 0.9% 959 972 1.3% 786 781 0.6%
Selenium pg/L 0.04 <0.04 <0.04 - <0.04 <0.04 - <0.04 <0.04 - <0.04 <0.04 - <0.04 <0.04 - <0.04 <0.04 -
Silicon pg/L 50 279 285 2.1% <50 <50 - <50 <50 - <50 <50 - <50 <50 - <50 <50 -
Silver pg/L 0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 -
Sodium pg/L 10 4340 4240 2.3% 2100 2140 1.9% 1630 1640 0.6% 2190 2150 1.8% 2350 2330 0.9% 1430 1430 0.0%
Strontium ug/L 0.05 50.3 49.4 1.8% 19.3 19.6 1.5% 14.4 14.4 0.0% 23.6 241 21% 254 25.9 1.9% 14.7 14.7 0.0%
Sulphur pg/L 500 1750 1640 - 1550 1590 - 1250 1240 - 1490 1340 - 1510 1470 - 820 780 -
Thallium pg/L 0.002 <0.002 <0.002 - 0.002 0.002 - 0.002 0.002 - <0.002 <0.002 - <0.002 <0.002 - <0.002 <0.002 -
Tin pg/L 0.01 <0.01 0.015 - 0.012 0.028 - 0.029 <0.01 - <0.01 <0.01 - <0.01 <0.01 - <0.01 <0.01 -
Titanium pg/L 0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 -
Uranium pg/L 0.002 0.117 0.122 4.2% 0.05 0.052 3.9% 0.038 0.039 2.6% 0.0712 0.0703 1.3% 0.0713 0.0722 1.3% 0.0333 0.033 0.9%
Vanadium pg/L 0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 -
Zinc pg/L 0.1 0.13 0.11 - 0.36 0.28 - 0.47 0.3 - 0.44 0.17 - 0.15 0.18 - 1.21 0.6 67.4%
Zirconium pg/L 0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 -
Dissolved Metals

Aluminum ug/L 0.2 4.63 4.72 1.9% 1.53 1.61 51% 2.05 2.34 13.2% 5.16 6.21 18.5% 3.45 0.28 170% 5.5 2.52 74.3%
Antimony pg/L 0.02 <0.02 <0.02 - <0.02 <0.02 - <0.02 <0.02 - 0.02 <0.02 - <0.02 <0.02 - <0.02 <0.02 -
Arsenic ug/L 0.02 0.277 0.294 6.0% 0.12 0.125 4.1% 0.067 0.067 - 0.316 0.283 11.0% 0.278 0.281 1.1% 0.15 0.175 15.4%
Barium pg/L 0.02 4.87 4.87 0.0% 2.63 2.65 0.8% 2.31 2.24 3.1% 2.49 242 2.9% 2.36 2.43 2.9% 1.97 1.78 10.1%
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Table B-2 Duplicate Sample Results, 2019 (continued)

NF3B MF3-5T FFA-5M NF5M MF1-1B-4 FF1-1M-4

Parameter Unit MDL Sample Duplicate RPD Sample Duplicate | RPD Sample Duplicate | RPD Sample Duplicate RPD Sample Duplicate RPD Sample Duplicate RPD

23-Apr-19 | 23-Apr-19 9-May-19 | 9-May-19 8-May-19 | 8-May-19 15-Aug-19 | 15-Aug-19 22-Aug-19 | 22-Aug-19 17-Aug-19 | 17-Aug-19
Beryllium pg/L 0.01 <0.01 <0.01 - <0.01 <0.01 - <0.01 0.103 165% <0.01 <0.01 - <0.01 <0.01 - <0.01 <0.01 -
Bismuth pg/L 0.005 <0.005 <0.005 - <0.005 <0.005 - 0.009 0.007 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 -
Boron pg/L 5 <5 <5 - <5 <5 - <5 <5 - 6.6 <5 - <5 <5 - <5 <5 -
Cadmium pg/L 0.005 <0.005 <0.005 - <0.005 <0.005 - 0.006 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 -
Chromium pg/L 0.05 <0.05 0.055 - <0.05 <0.05 - <0.05 <0.05 - 0.063 0.067 - <0.05 <0.05 - <0.05 <0.05 -
Cobalt pg/L 0.005 0.006 0.006 - 0.012 0.011 - 0.021 0.024 - <0.005 <0.005 - 0.0089 0.0095 - 0.0143 0.0133 -
Copper pg/L 0.05 0.508 0.491 3.4% 0.64 0.65 1.6% 0.496 5.7 168% 0.559 0.493 12.5% 0.462 0.55 17.4% 0.541 0.499 8.1%
Iron pg/L 1 <1 <1 - <1 <1 - <1 <1 - 21 1.6 - 1.5 26 - 1.5 1.5 -
Lead pg/L 0.005 <0.005 <0.005 - <0.005 <0.005 - 0.008 0.009 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 -
Lithium pg/L 0.5 2.22 215 - 1.91 1.89 - 1.78 1.74 - 292 292 0.0% 4.42 3.78 15.6% 1.37 0.64 -
Manganese pg/L 0.05 1.13 1.16 2.6% 0.297 0.251 16.8% 0.678 0.667 1.6% 1.28 0.989 25.7% 0.701 0.847 18.9% 0.978 0.903 8.0%
Mercury pg/L 0.002 <0.002 <0.002 - <0.002 <0.002 - <0.002 <0.002 - <0.002 <0.002 - <0.002 <0.002 - <0.002 <0.002 -
Molybdenum pg/L 0.05 1.05 1.06 0.9% 0.361 0.311 14.9% 0.239 0.251 4.9% 0.633 0.511 21.3% 0.569 0.523 8.4% 0.189 0.157 -
Nickel pg/L 0.02 0.708 0.752 6.0% 1.14 1.13 0.9% 0.919 0.952 3.5% 0.555 0.588 5.8% 0.601 0.604 0.5% 0.689 0.709 2.9%
Selenium pg/L 0.04 <0.04 <0.04 - <0.04 <0.04 - <0.04 <0.04 - <0.04 <0.04 - <0.04 <0.04 - <0.04 <0.04 -
Silicon pg/L 50 277 253 9.1% <50 <50 - <50 <50 - <50 <50 - <50 <50 - <50 <50 -
Silver pg/L 0.005 <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 -
Strontium pg/L 0.05 494 49.4 0.0% 18.2 18.2 0.0% 15 14.9 0.7% 24.4 24.2 0.8% 25.8 25.7 0.4% 13.1 13.5 3.0%
Sulphur pg/L 500 1610 1610 - 1610 1660 - 1360 1410 - 1380 1360 - 1430 1420 - 880 940 -
Thallium pg/L 0.002 <0.002 <0.002 - 0.002 0.002 - 0.005 0.003 - <0.002 <0.002 - <0.002 <0.002 - <0.002 <0.002 -
Tin pg/L 0.01 <0.01 <0.01 - <0.01 0.041 - <0.01 0.013 - <0.01 <0.01 - <0.01 <0.01 - <0.01 <0.01 -
Titanium pg/L 0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 -
Uranium pg/L 0.002 0.084 0.088 4.7% 0.048 0.046 4.3% 0.038 0.033 14.1% 0.0657 0.0609 7.6% 0.068 0.066 3.0% 0.0367 0.0304 18.8%
Vanadium pg/L 0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 -
Zinc pg/L 0.1 <0.1 <0.1 - 0.28 0.27 - 14.8 1.88 155% 1.33 0.1 172% <0.1 0.16 - 1.48 0.66 76.6%
Zirconium pg/L 0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 -
Calculated Quantities
RPD values over 20% % - - - 0.0 - - 0.0 - - 54 - - 2.2 - - 2.2 - - 54
RPD values over 20% # - - - 0 - - 0 - - 5 - - 2 - - 2 - - 5

a) Based on the results of the ammonia investigation, the ALS ammonia dataset was used in the ice-cover season and the BV ammonia dataset was used in the open-water season (see the “Ammonia Investigation” section below).
Note: Bold RPD values are greater than 40%, and concentrations in one or both samples that were greater than or equal to five times the DL.
RPD = relative percent difference; - = not applicable; NTU = nephelometric turbidity unit; pg-N/L = micrograms nitrogen per litre; ug-P/L = micrograms phosphorus per litre; uS/cm = microSiemens per centimetre; DL = detection limit; NF = near-field; MF = mid-field; FF = far-field.
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Ammonia Investigation

The reader is directed to Appendix 4B of the 20714 to 2016 Aquatic Effects Re-evaluation Report Version
1.1 (Golder 2019a), Appendix B of the 2017 Effluent and Water Chemistry Report (Golder 2018) and
Appendix B of the 2018 Effluent and Water Chemistry Report (Golder 2019b) for a review of the history of
the ammonia contamination issue for the AEMP prior to 2019. The following text provides a summary of
efforts that took place in 2019 and the selection of ammonia data used for analysis in the 2019 AEMP

Annual Report.

Data quality issues with ammonia continue to be a concern in 2019, with incidental occurrences in blank
samples, and relatively large variability between duplicate samples. In 2019, DDMI once again sent lake
water quality samples to both BV Labs and ALS for analysis of ammonia. A comparison of the available
ammonia data for Lac de Gras is shown in Figure B-1.

Figure B-1
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Note: Samples from NF5T, FF1-5M, LDS-2M, and LDS-4M analyzed by BV Labs in open-water were excluded from the plot due to

preservative contamination (see Table B-3 below).

T = top depth; M = middle depth; B = bottom depth; pg-N/L = micrograms nitrogen per litre; <DL = less than detection limit.
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Contamination of the preservative used for the BV Labs ice-cover season ammonia samples was identified
by BV Labs. The ice-cover data was found to contain erroneously elevated results and was, therefore,
deemed unreliable. A letter from BV Labs describing this issue is included in Annex B (following Attachment
B). BV Labs recommended that the ALS ice-cover data be reported. Since the ALS data did not appear to
have a similar contamination issue, as the majority of QC samples met the DQO, this recommendation was
accepted and the ice-cover season ammonia data generated by ALS were used in the data analyses,
tables, and figures in the 2019 AEMP Annual Report.

Initial open-water results showed that the ammonia bottles provided by BV Labs also contained
contaminated preservative. As a result, BV Labs conducted the ammonia analysis on water from the
unpreserved general chemistry bottle. However, there was no alternate container for seven samples (three
of which were QC samples) and the original data for contaminated samples was reported in error
(Table B-3). These samples were removed from the dataset. To further investigate data quality issues
identified for ammonia, BV Labs completed an inter-laboratory comparison study evaluating differences in
ammonia results for the 2019 open-water samples analyzed by BV Labs and ALS. The study is included in
Annex C. The key results of the study were that:

(1) The open-water BV Labs data, analyzed from the unpreserved general chemistry data, were
useable.

(2) Evidence suggests the ALS open-water data were potentially subject to a variable degree of
contamination from an unknown source.

(3) Open-water season ammonia data generated by BV Labs had fewer data quality issues and was
recommended for reporting.

Based on these results, the recommendation to use the BV Labs data for the open-water season was
accepted: BV labs open-water data was used in the data analyses, tables, and figures completed in support
of the 2019 AEMP Annual Report.

Table B-3 BV Lab Ammonia Results Excluded from Analyses, Open-Water Season 2019

Sample ID BV Sample ID Sample Type
NF5T WI15323 -
MF1-5T-2 WJ3219 Field Blank
MF3-2B-1 WK6304 Equipment Blank
FF1-5M WJ4135 -
FFB-2M-2 WK2068 Field Blank
LDS-2M WK8078 -
LDS-4M WL7085 -

NF = near-field; MF = mid-field; FF = far-field; LDS = Lac Du Sauvage.
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The DL used for ammonia (0.005 mg/L) is at the absolute limit of instrument sensitivity, and concentrations
measured close to the DL are subject to large uncertainty as a result. Especially at low levels, ammonia
presents issues with respect to potential contamination because it is airborne. Previous studies have shown
that airborne ammonia contamination can be introduced over time into unopened containers (Golder
2019b). The 2019 open-water interlaboratory comparison study also included initiatives that BV Labs is
undertaking to minimize sample contamination:

e Proofing 12 vials per lot under worst-case conditions prior to use. Previously 2 vials were proofed.

e Approaching regulators to allow sodium bisulphate as an alternate preservative instead of 50% sulphuric
acid, because it is equally effective at lowering pH and, as a solid, is much less corrosive than sulphuric
acid.

e Considering the use of unpreserved samples for low level ammonia, because within the typical surface
water pH range (6 to 8), ammonia is greater than 99.9% to 99.0% ionized, so volatilization is not an
issue.

The recommendations and conclusions outlined in this study are those of BV Labs and do not necessarily
reflect DDMI’s plan for the AEMP. However, the information gathered by these studies is valuable and will
be used in future decision-making related to the handling of the ammonia analysis and reporting for the
AEMP. DDMI will continue to work with the analytical laboratory to determine a path forward for the
ammonia analysis for future monitoring. More work is planned in 2020 to help determine the path forward.
Duplicate samples will again be provided to BV Labs and ALS for analysis in the ice-cover season of 2020.

Abnormal Depth Profile Data

Occasionally, measurements of turbidity taken near the lake bottom indicated that the probe had come into
contact with bottom sediments. These values were not included in the graphical analysis of field measured
data (Section 3.3), but are shown in Figure B-2, for reference. In total, two turbidity values (at FFA-5 and
FFB-2) were removed from the depth profile plots shown in Section 3.3. All erroneous values were
measured at 18 m depth, which is close to the target depth of 20 m for the AEMP stations.
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Figure B-2 FFA and FFB Depth Profile Data, 2019
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NTU = nephelometric turbidity unit; FF = far-field.
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INITIAL EFFLUENT AND WATER QUALITY DATA SCREENING

Introduction

Data screening is the initial phase of data handling when analyzing chemistry datasets that are subject to
occasional extreme values. Extreme values are frequently incorrect, reflecting field or laboratory errors,
data transcription or calculation errors, or extreme natural variability. Data screening is undertaken prior to
data analysis and interpretation to verify that the data quality objectives established by the Quality
Assurance Project Plan (QAPP) Version 3.1 (Golder 2017a) and the AEMP Design Plan Version 4.1 (Golder
2017b) have been met. The purpose of data screening is to identify unusually large or small values (referred
to as anomalous data), verify or correct them if possible, and make a decision whether to retain or exclude
remaining anomalous data from further analysis.

The data screening approach used in this report includes a numerical method to aid in the identification of
anomalous data, followed by visual/logical assessment of the identified values. This approach removes the
subjectivity of classifying values based on visual evaluation of data alone. This initial screening is primarily
applicable to chemistry data, because anomalous results are less common in biological (e.g., taxonomy)
data and are typically resolved through contacting the taxonomist.

Methods

Initial screening of the annual AEMP datasets was completed using a method based on Chebyshev’s
theorem (Mann 2010) combined with the visual examination of scatter-plots (Golder 2017b). The method
is applied by first identifying data that lie outside the 4.47 SD on a scatter-plot of annual data, and then
visually verifying the anomalous values based on potential spatial trends. If data were visually anomalous,
the value was investigated to see if it was reported in error, or if it was consistent with associated variables
(e.g., total dissolved solids and major ion concentrations) and data collected in previous years. No data
were identified as anomalous based on visual evaluation alone.

In cases where the above numerical screening identified an elevated value in the NF area or at the mixing
zone boundary as anomalous, the identified value was conservatively retained in the dataset used for
analysis if the SD distance from the mean was less than two times the 4.5 SD criterion discussed above.
Hence, only very extreme values, which were greater than approximately 9 SD from the mean, were
removed from further analysis of NF area data, upon visual confirmation of screening results. Finally, in
cases where the annual datasets contained a large proportion of non-detect data (i.e., censored values),
only values that were greater than or equal to 5 times the detection limit (DL) were considered anomalous
and were removed from the analysis if visual screening confirmed the numerical screening results.

Results

Results of the initial data screening are summarized herein for effluent, mixing zone and AEMP datasets
(Tables C-1 to C-3; Figures C-1 to C-10). Results consist of a table of anomalous values removed from
each dataset and scatter-plots, which allow visual review of anomalous data and provide transparency.
Overall, the number of anomalous values identified by the data screening procedure was very small
compared to the amount of data summarized, accounting for less than half of one percent of the total data.
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Table C-1 List of Anomalous Values Removed from SNP Analyses, SNP 1645-18 and 1645-
18B (Effluent)
Variable Station Value Unit Date Stangiasl;gnDceev(lgtlon
Acidity (pH 8.3) 1645-18 9 mg/L 02-Nov-2018 5.61
Total Phosphorus 1645-18 105 ug-P/L 18-Feb-2019 5.21
Total Aluminum 1645-18 2,120 Mg/l 31-Jul-2019 7.24
Total Boron 1645-18 66.4 pg/L 17-Aug-2019 5.09
Total Chromium 1645-18 2.08 pg/L 06-Jul-2019 5.43
Total Iron 1645-18 473 Mg/l 06-Jul-2019 7.71
Total Potassium 1645-18 184 mg/L 10-Oct-2019 7.34
Total Zinc 1645-18 6.47 pg/L 17-Jul-2019 7.19
Turbidity 1645-18B 1.8 NTU 06-Jul-2019 4.58
Total Kjeldahl Nitrogen 1645-18B 7,100 Mg-N/L 01-May-2019 7.00
Total Aluminum 1645-18B 1,730 pg/L 31-Jul-2019 6.85
Total Chromium 1645-18B 1.85 Mg/l 06-Jul-2019 4.83
Total Copper 1645-18B 1.39 pg/L 14-Nov-2018 4.91
Total Iron 1645-18B 467 pg/L 06-Jul-2019 7.70
Total Lead 1645-18B 0.034 pg/L 14-Nov-2018 5.03
Total Zinc 1645-18B 6.12 pg/L 17-Jul-2019 7.31

a) Number of standard deviations from the mean calculated for the 2019 monitoring period.
pg/L = micrograms per litre; pg-N/L= micrograms nitrogen per litre; ug-P/L= micrograms phosphorus per litre.

Table C-2 List of Anomalous Values Removed from SNP Analyses, SNP 1645-19A, 1645 19B
and 1645-19C (Mixing Zone)

Variable Station Value Unit Date Stangiasl;:rg::v(laa)tlon
Total Kjeldahl Nitrogen 1645-19 1,300 pg-N/L 19-Jul-2019 11.00
Total Beryllium 1645-19 0.44 Mg/l 19-Jul-2019 11.59
Total Chromium 1645-19 2.24 pg/L 17-Dec-2018 11.32
Total Silver 1645-19 0.046 Mg/l 29-Dec-2018 11.22
Dissolved lron 1645-19 41.9 pg/L 23-Mar-2019 10.43

a) Number of standard deviations from the mean calculated for the 2019 monitoring period.

pg/L = micrograms per litre; ug-P/L= micrograms phosphorus per litre.
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Figure C-1 Anomalous Data Removed from SNP Analyses Completed for Acidity (pH 8.3),
Dissolved Iron, Total Aluminum, and Total Beryllium
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pg/L = micrograms per litre; DL= detection limit.
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Figure C-2 Anomalous Data Removed from SNP Analyses Completed for Total Boron, Total
Chromium, Total Copper, and Total Iron
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pg/L = micrograms per litre; DL= detection limit.
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Figure C-3
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pg/L = micrograms per litre; pg-N/L = micrograms nitrogen per litre; pg-P/L = micrograms phosphorus per litre; DL= detection limit.
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Figure C-4 Anomalous Data Removed from SNP Analyses Completed for Total Silver, Total
Zinc, and Turbidity
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ug/L = micrograms per litre; DL= detection limit.
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AEMP
Table C-3 List of Anomalous Values Removed from AEMP Analyses
Standard
Variable Station Season Value Unit Date Deviation
Distance @

Total Arsenic MF3-5B IC 0.63 pg/L 09-May-2019 4.55
Total Cobalt MF1-5B IC 0.123 ug/L 28-Apr-2019 4.76
Total Cobalt MF3-5B IC 0.169 pg/L 09-May-2019 6.79
Total Iron MF3-5B IC 138 Mg/l 09-May-2019 8.16
Total Manganese MF1-5B IC 298 pg/L 28-Apr-2019 7.41
Total Nickel MF1-5B IC 2.36 ug/L 28-Apr-2019 5.72
Total Tin MF3-5M IC 0.184 pg/L 09-May-2019 6.50
Total Zinc FFA-M IC 5.01 ug/L 08-May-2019 7.82
Soluble Reactive Phosphorus FFB-M IC 8.9 pg-P/L 06-May-2019 7.55
Total Dissolved Phosphorous MF1-3T IC 36.3 Mg-P/L 28-Apr-2019 8.33
Dissolved Chromium FF2-2T IC 0.193 pg/L 10-May-2019 4.90
Dissolved Cobalt MF1-5B IC 0.083 Mg/l 28-Apr-2019 6.12
Dissolved Cobalt MF3-5B IC 0.069 Mg/l 09-May-2019 4,94
Dissolved Iron MF3-5B IC 5.8 pg/L 09-May-2019 5.61
Dissolved Lead FF2-5M IC 0.043 Mg/l 10-May-2019 8.25
Dissolved Manganese MF1-5B IC 281 pg/L 28-Apr-2019 8.33
Dissolved Molybdenum MF3-5M IC 6.44 Mg/l 09-May-2019 7.48
Dissolved Nickel MF1-5B IC 242 pg/L 28-Apr-2019 5.78
Dissolved Vanadium FF2-2T IC 0.92 Mg/l 10-May-2019 4.93
Dissolved Zinc FFA-M IC 14.8 pg/L 08-May-2019 8.32
Total Cobalt LDG-48M ow 0.069 ug/L 31-Aug-2019 5.46
Total Copper MF2-1M ow 0.742 pg/L 23-Aug-2019 4.71
Total Tin FF1-M ow 0.062 ug/L 19-Aug-2019 8.43
Soluble Reactive Phosphorus | FF2-5M ow 7.9 pg-P/L 20-Aug-2019 4.59
Dissolved Cobalt LDG-48M ow 0.075 Mg/l 31-Aug-2019 7.30
Dissolved Iron LDG-48M ow 9.2 Mg/l 31-Aug-2019 5.24
Dissolved Lithium MF1-1B ow 4.42 pg/L 22-Aug-2019 4.79

a) Number of standard deviations from the mean calculated for the 2019 monitoring period.
pg/L = micrograms per litre; pg-N/L = micrograms nitrogen per litre; pg-P/L = micrograms phosphorus per litre; IC = ice-cover; OW =
open-water; MF = mid-field; FF = far-field; LDG = Lac De Gras.
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Figure C-5 Anomalous Data Removed from AEMP Analyses Completed for Dissolved
Chromium, Dissolved Cobalt, Dissolved Iron, Dissolved Lead, and Dissolved
Manganese, Ice-Cover Season, 2019
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ug/L = micrograms per litre; DL= detection limit.
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Figure C-6 Anomalous Data Removed from AEMP Analyses Completed for Dissolved
Molybdenum, Dissolved Nickel, Dissolved Vanadium, Dissolved Zinc, and Soluble
Reactive Phosphorus, Ice-Cover Season, 2019
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ug/L = micrograms per litre; DL= detection limit.
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Figure C-7 Anomalous Data Removed from AEMP Analyses Completed for Total Arsenic,
Total Cobalt, Total Dissolved Phosphorus, Total Iron, and Total Manganese, Ice-
Cover Season, 2019
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ug/L = micrograms per litre; DL= detection limit.
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Figure C-8 Anomalous Data Removed from AEMP Analyses Completed for Total Nickel, Total
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pg/L = micrograms per litre; pg-P/L = micrograms phosphorus per litre; DL= detection limit.
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Figure C-9 Anomalous Data Removed from AEMP Analyses Completed for Dissolved Cobalt,
Dissolved Iron, Dissolved Lithium, Soluble Reactive Phosphorus, and Total Cobalt,
Open-Water Season, 2019
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pg/L = micrograms per litre; pg-P/L = micrograms phosphorus per litre; DL= detection limit.
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Figure C-10  Anomalous Data Removed from AEMP Analyses Completed for Total Copper and
Total Tin, Open-Water Season, 2019
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pg/L = micrograms per litre; pg-P/L = micrograms phosphorus per litre; DL= detection limit.
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ATTACHMENT D

2019 WATER QUALITY RAW DATA - AEMP AND SNP
(SNP 1645-18/18B AND SNP 1645-19)

These data are provided electronically as an Excel file.
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ATTACHMENT E

2019 TOXICITY TESTING RAW DATA

These data are provided electronically as an Excel file.
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Tab: CER Report

& Page 1 0f 2
M dam Ceriodaphnia dubia Bioassay Report
Test Substance
Job and Sample ID: B8A8117 - UY0944 Test Performed By: NM9, DBA
Date sample collected: 2018/12/11
Test Initiation Date: 2018/12/12
Test End Date: 2018/12/18
Dates when subsamples used: 2018/12/12 2018/12/16
2018/12/13 2018/12/17
2018/12/14 2018/12/18
2018/12/15
Dissolved Oxygen prior to test (mg/L): 8.6 Temperature (°C): 25
pH prior to test (pH units): 7.2 Conductivity (uS/cm): 531
Test Results Significant or non-significant Method Data Transforms | Outliers* ( concentration-replicate)
sample Test |7 day Survival Result|  Effect Non-Significant Fisher Exact Test Log X None
Results (% - -
vol/vol) 7 day Biomass Effect Non-Significant Equal Variance t Two-Sample Log X None
Result Test
Reference Toxicant Results Endpoint 95% LCL 95% UCL Method Data Transforms | Outliers* ( concentration-replicate)
Reference |7 day Survival Result| LC50 1.87 151 231 Spearman-Karber Log X None
Toxicant Test - -
Results (g/L) 7 day Biomass 1C50 118 103 138 Regression: 4P Log- Log X None
Result Logistic+Hormesis
Control Chart |7 day Survival Result| LC50 1.51 0.977 2.33
- Shewart n/a n/a
Data (g/L) |7 day Biomass Result| 1C50 1.20 0.855 1.69
* If outliers were removed, describe in comments.
Comments
Reference toxicant analyzed 2018/12/12
Test Organisms
Species: Ceriodaphnia dubia
Source of test organisms: Aquatic Biosystems, Colorado
Age of organisms at test initiation: <24 hours, within 12 hours
Unusual Appearance, behaviour or treatment prior to use in test : None
Mean % mortality of brood organisms during 7-day period proceding test: 5.1
Number of neonates produced by each organism in its third or fourth brood: >8 neonates
Mean number of neonates per adult during first 3 broods in 7 37
Observations of ephippia: None
All test organisms used to initiate this test were taken from a series of individual cultures, that originated from the same mass culture.
The 4th brood or subsequent broods produced during the test are not included in the final statistical analysis.
Test Facilities and Apparatus
Name address of test laboratory: Maxxam Analytics. 9331 48st NW, Edmonton, AB
Test vessels used: Fisherbrand 20 x 150 mm lime glass test tubes
Control/Dilution Water
Consists of: 16 L RODI from in-house system, to which the following are added:
4 | Perrier Brand carbonated spring water
1 mL cyanocobalamin (Vitamin B-12)
1 mL Sodium Selenate Decahydrate
Test Method
Reference method used for testing: Biological Test Method: Test of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia . Environment Canada, EPS 1/RM/21

Second Edition - February 2007



Did the following occur during sample preparations:
Filtered:
Adjusted for hardness:
Adjusted for pH:
Frequency of observations:
Frequency of water quality measurements:
Design and description of any specialized procedure:
Program used for statistical calculations:

Reference method used for statistical calculations:

Test Conditions and Procedures

Number of test solutions:
Number of test concentrations:
Concentrations tested (%):
Units of tested concentrations:
Number of replicates:
Volume of test solutions:
Depth of test solutions:
Individuals per test vessel:
Was pre-aeration performed:

Procedure:

Rate:

Duration:

Dates where pre-aeration occurred:

Aeration during testing:

Refer to comments section for any deviations.

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.

No

No

No

24 + 1 hour
Daily

N/A

Comprehensive Environmental Toxicity Information System (CETIS). Tidepool Scientific Software. Version 1.9.3.0

EENVFCD-00486/9
Tab: CER Report
Page 2 of 2

Guidance Document on Statistical Methods for Environmental Toxicity Tests. Environment Canada, EPS 1/RM/46 - March 2005.

20

1 and a negative control

100

% vol/vol
10
>215mL
>5cm

1

Yes

Oil-free compressed air is dispensed through airline tubing and a disposable pipette
<100 bubbles / minute

20 minutes
2018/12/12
2018/12/13
2018/12/14
2018/12/15
None

Refer to comments section for any deviations regarding reference toxicity testing.

Ceriodaphnia dubia Survival and Reproduction Observations

Note: Mortalities are indicated by an "X" in the column and row of the concentration, replicate and day of occurance. If or&nism was not used for testing, this will be indicated by "N/A" in mortality and neonate coll

2018/12/16
2018/12/17

mns for the re

licate.

B Day of Testing Cumulative | Cumulative
(%/%vol) number 1 2 3 4 5 6 7 8 Mean % Mean SD of mean reproduction
i neonates Mortality |neonates Mortality [neonates Mortality |neonates Mortality |[neonates Mortality [neonates Mortality| neonates Mortality |neonates Mortality] Mortality |Reproducti
1 0 0 0 8 13 18
2 0 0 0 6 14 0
3 0 0 0 5 11 16
4 0 0 0 8 10 0
Control 5 0 0 0 7 14 20 0.0% 31.8 8.1
6 0 0 0 7 15 14
7 0 0 0 5 9 12
8 0 0 0 8 12 15
9 0 0 0 10 12 18
10 0 0 0 5 13 13
1 0 0 0 6 13 15
2 0 0 0 4 15 16
3 0 0 0 6 11 20
4 0 0 0 8 19 0
5 0 0 0 7 14 10
100% 0.0% 339 3.9
) 6 0 0 0 8 13 13 )
7 0 0 0 7 12 10
8 0 0 0 7 12 17
9 0 0 0 8 15 13
10 0 0 0 9 10 21
Average Values for Chemical Data of Test Concentrations
Before Effluent Renewal After Effluent Renewal
Tes'f . Conductivity o L
(% vol/vol) Date Temperature (°C) pH (us/em) DO (mg/L) Date Temperature (°C) pH Conductivity (uS/cm) DO (mg/L)
Control 2J018/12/12 25 79 180 7.0 2018/12/13 25 7.6 190 54
100 26 73 537 83 25 75 537 6.1
Control 2J018/12/13 25 79 180 7.0 2018/12/14 25 7.8 181 6.4
100 25 73 537 78 25 75 518 65
Control 2018/12/14 25 79 176 7.1 2018/12/15 25 7.7 178 65
100 26 73 537 85 25 75 519 65
Control 2018/12/15 25 7.8 176 73 2018/12/16 26 76 183 6.6
100 25 74 529 78 26 75 531 6.7
Control 2018/12/16 24 79 175 74 201871217 25 7.7 179 65
100 24 74 526 84 25 75 516 6.7
Control 2018/12/17 24 8.1 173 74 2018/12/18 25 75 180 59
100 25 73 525 8.7 25 73 519 5.9
Control N/A N/A N/A N/A N/A /A N/A N/A N/A N/A
100 N/A N/A N/A N/A N/A N/A N/A N/A
Control N/A N/A N/A N/A N/A /A N/A N/A N/A N/A
100 N/A N/A N/A N/A N/A N/A N/A N/A
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B8A8117
Client Project Name & Number:  Quarterly Tox SNP-A Sample Number: uUY0944-04
Test Result:
48 hrs Mortality % 0% Statistical Method:
Mean percent mortality: Sample 0 Control 0
Sample Name : 1645-18 Sample Matrix : Grab Water
Description: CLEAR COLOURLESS Sample Prior to Analysis:
Sample Collected: Dec 11, 2018 12:19 AM Sampling Method : N/A pH: 7.1
Sample Collected By: AH Site Collection: N/A Temperature : 18 °C
Sample Received: Dec 11, 2018 02:06 PM Volume Received: 1L Dissolved Oxygen: 11.0 mg/L
Analysis Start : Dec 12,2018 11:40 AM Temp.Upon Arrival:  -1°C Sample Conductance: 459 pS/cm
End: Dec 14, 2018 10:48 AM Storage: 2-6°C Hardness: 120 mg CaCO 5/L
Concentration Temperature | pH | Conductivity Dg;;gl\éid Mortality | Mortality | Immobility [ Immobility | Temperature | pH | Conductivity Dg;;gl\;id
o o N o
(°C) (pH) (uS/cm) (mg/L) (#) (%) (#) (%) (°C) (pH) (uS/cm) (mg/L)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hr 48 hrs 48 hrs
0 20 8.1 360 7.9 0 0 0 0 19 8.4 371 8.1
0 20 8.2 358 8.0 0 0 0 0 19 8.2 368 8.1
0 20 8.2 361 8.0 0 0 0 0 20 8.2 363 8.0
100 19 7.3 466 10.3 0 0 0 0 19 7.8 497 8.1
100 19 7.3 466 10.5 0 0 0 0 20 7.8 480 8.1
100 19 7.3 467 10.5 0 0 0 0 20 7.8 482 8.1
. Mortality | Mortality | Immobility [ Immobility
Concentration
(#) (%) (#) (%)
% vol/vol 48 hrs 48 hrs 48 hrs 48 hrs
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
100 0 0 0 0
100 0 0 0 0
100 0 0 0 0
Comments : Many daphnia in sample concentration test vessels floating on water surface.

Culture/Control/Dilution Water:

City of Edmonton dechlorinated tap water

Hardness:

180 mg/L CaCOs Other parameters available on request.

Test Conditions
Organisms per Vessel :

Total # of Organisms Used :

Test Volume :
Loading Density :

Test concentration : 0,0,0,100,100,100 (% vol/vol)

10 Pre-aeration Time : 30 min Rate of Pre-aeration : 25-50 mL/min/L
60 Test Temperature : 20t2°C Test Hardness Adjusted:  No
150 mL Vessel Volume : 225 mL Test pH Adjusted: No

15.0 mL/Daphnia Photoperiod :

16:8 (light: dark)

Test Organism :

Age at Test Initiation :
Culture Photoperiod :
Culture Temperature :
Culture Diet

Daphnia magna Source : In House Culture

<24 hrs Average Brood Size : 24.8
16:8 (light: dark) % Mortality within 7 days : 1.6
20t2°C Time To First Brood : 8 Days

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

Maxxam Analytics

9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187

Page 1 of 2

WWW.maxxam.ca



)\// I RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%
Max¥am
™ -

Client: 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE

Job Number: B8A8117
Client Project Name & Number:  Quarterly Tox SNP-A Sample Number: uUY0944-04
Reference chemical:
Test Endpoint 48 hrs LC50 (95% confidence interval) :
Historical Mean LC50 (warning limits) :

Sodium Chloride Test Date:

6.96 (5.70, 8.50)g/L Statistical Method :
5.80 (4.37, 7.71) g/L

Dec 05, 2018

Binomial
Concentration : 0,1.71,2.56,3.82,5.7,8.5 g/L

Test Method EPS 1/RM/14

Method Deviations: None

Note: The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Analyst : Dustin Banks, Natasha Lloyd

Verified By : Chelsea Tessier, Sample Logistics Supervisor

Date: Dec 22,2018 02:46 PM

Maxxam Analytics 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187

Www.maxxam.ca
Page 2 of 2



RESULTS OF RAINBOW TROUT SINGLE CONCENTRATION-100%

Max¥am

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B8A8117
Client Project Name & Number:  Quarterly Tox SNP-A

Test Result:

96 hrs Mortality % 0% Statistical Method: Visual

Sample Name : 1645-18 Sample Matrix : Grab Water
Description: Clear, colourless Sample Number: UY0944-05
Sample Collected: Dec 11,2018 12:19 AM  Sampling Method : N/A Site Collection: N/A
Sample Collected By: AH Volume Received: 20L Temp.Upon Arrival: -1°C  Storage: 2-6°C
Sample Received: Dec 11, 2018 02:06 PM  pH: 7.3 Dissolved Oxygen: 11.3 mg/L
Analysis Start : Dec 12,2018 11:17 AM  Temperature : 12 °C Sample Conductance: 390 uS/cm
. Temperature | pH | Conductivity Dissolved Mortality | Mortality Atypl.cal Atypl.cal Mortality | Mortality Atypl.cal Atyp[cal
Concentration C) (bH) (uS/cm) Oxygen #) (%) Behaviour | Behaviour #) (%) Behaviour | Behaviour
(mg/L) (#) (%) (#) (%)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hrs 48 hrs 48 hrs
0 15 8.0 291 9.1 0 0 0 0 0 0 0 0
100 14 7.4 411 9.2 0 0 0 0 0 0 0 0
. Mortality | Mortality Atyp|FaI AtyplFaI Temperature | pH | Conductivity Dissolved Mortality | Mortality AtyplFaI AtyplFaI
Concentration #) (%) Behaviour | Behaviour C) (pH) (uS/cm) Oxygen #) (%) Behaviour | Behaviour
’ (#) (%) P (mg/L) ’ (#) (%)
% vol/vol 72 hrs 72 hrs 72 hrs 72 hrs 96 hrs 96 hr 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs
0 0 0 0 0 15 7.9 301 9.2 0 0 0 0
100 0 0 0 0 15 7.7 431 9.3 0 0 0 0

Comments : The control chart result for this reference toxicant test was outside of 2SD limits. A check of all acclimation and test conditions was
performed, and all requirements were met.

Culture/Control/Dilution Water City of Edmonton dechlorinated tap water

Hardness: 170 mg/L CaCOs Other parameters available on request.

Test Conditions Test concentration : 0,100 (% vol/vol)

Organisms per Vessel : 10 Test Temperature : 15+1°C Solution Depth : >15cm

Total # of Organisms Used : 20 Pre-aeration Time : 120 min. Rate of Aeration 6.5+1 mL/min/L

Test Volume : 20L Vessel Volume : 38L Test pH Adjusted: No

Loading Density : 0.4g/L Photoperiod : 16:8 (light: dark)

Test Organism : Rainbow Trout (Oncorhynchus mykiss) Source : Spring Valley Trout Hatchery

Culture Temperature : 15+2°C Weight (Mean) +- SD : 0.7+0.1g Length (Mean) +- SD : 436+ 0.23cm

Culture Water Renewal : > 1.0 L/min/kg fish Weight (Range) : 06-09g Length (Range) : 4.00-4.80cm

Culture Photoperiod : 16:8 (light: dark) % Mortality within 7 days : 0.3%

Feeding rate and frequency : daily: 1-5% biomass of trout. Acclimation Time: >14 days

Reference chemical: Phenol Test Date: Nov 14, 2018

Test Endpoint 96 hrs LC50 (95% confidence interval) : 12.2(10.9, 13.8)mg/L Statistical Method : Probit

Historical Mean LC50 (warning limits) : 10.2 (8.60, 12.1) mg/L  Concentration : 0,8,10,12,15,20 mg/L

Test Method EPS 1/RM/13

Method Deviations : None

Note: The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Analyst : Dustin Banks, Natasha Lloyd

Verified By : Natasha Lloyd, Analyst 2 Date: Dec 21, 2018 08:32 AM

Maxxam Analytics 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 WWW.maxxam.ca

Page 1 of 1
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Toxicity testing on samples
UY0944-1645-18 and UY0945-1645-18B

Collected December 11, 2018

Final Report

February 15, 2019

Submitted to: Maxxam Analytics
Burnaby, BC

8664 Commerce Court, Burnaby, BC V5A 4N7
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Report By: Reviewed By:
Yvonne Lam, B.Sc. Armando Tang, R.P.Bio
Laboratory Biologist Senior Reviewer

This report has been prepared by Nautilus Environmental Company Inc. based on data and/or
samples provided by our client and the results of this study are for their sole benefit. Any

reliance on the data by a third party is at the sole and exclusive risk of that party. The results
presented here relate only to the samples tested.

WO#182202 Nautilus Environmental Company Inc. ii
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Sample Information and Test Type

UY0944-1645-18

Sample ID

UY0945-1645-18B
Sample collection date December 11, 2018
Sample receipt date December 12, 2018

Sample receipt temperature 4.0-5.0°C
Test type 7-d rainbow trout (Oncorhynchus mykiss) embryo viability

Summary of Results

Mean + SD
Endpoint Control UY0944-1645-18 Control UY0945-1645-18B
Embryo viability 733 + 130 775 + 12.6 725+ 96 75.1 £ 10.5

(%)

SD = Standard Deviation

WO#182202 Nautilus Environmental Company Inc. iii
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Nautilus Environmental Company Inc. conducted 7-d rainbow trout (Oncorhynchus mykiss)
embryo viability toxicity tests for Maxxam Analytics on two samples identified as UY0944-1645-
18 and UY0945-1645-18B. The samples were collected on December 11, 2018 and delivered to
the Nautilus Environmental laboratory in Burnaby, BC on December 12, 2018. The samples were
each transported in four 10-L or two 20-L plastic containers and received at temperatures of 4.0
to 5.0°C. The samples were stored in the dark at 4 + 2°C prior to testing.

This report describes the results of the toxicity tests. Copies of raw laboratory data sheets and
statistical analysis are provided in Appendix A. The chain-of-custody form is provided in
Appendix B.

The method for the 7-d rainbow trout embryo viability toxicity test is summarized in Table 1,
and followed procedures described by Environment Canada (1998) and modified by Canaria et
al. (1999). Statistical analyses were performed using CETIS (Tidepool Scientific Software, 2013).

WO# 182202 Nautilus Environmental Company Inc. 1
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Table 1. Summary of test conditions: 7-d rainbow trout (Oncorhynchus mykiss)

embryo viability single concentration test.

Test species
Organism source
Organism age

Test type

Test duration

Test vessel

Test volume

Test solution depth
Test concentrations
Test replicates
Number of organisms
Control/dilution water
Test solution renewal
Test temperature
Feeding

Light intensity
Photoperiod

Aeration

Test measurements

Test protocol
Statistical software

Test endpoints

Test acceptability criteria for controls

Reference toxicant

Oncorhynchus mykiss

Hatchery

<30 minutes post fertilization, <24 hour old gametes
Static-renewal

7 days

2-L plastic container

2L

17 cm

100% (undiluted) sample, plus laboratory control

4 per treatment

30 per replicate

Dechlorinated Metro Vancouver municipal tapwater

Daily (80% renewal)

14 + 1°C

None

Dark

24 hours dark

Continuous gentle aeration

Temperature, dissolved oxygen, pH and conductivity measured
daily; hardness and alkalinity of undiluted sample measured at

test initiation; survival checked daily
Environment Canada (1998), EPS 1/RM/28; Canaria et al. (1999)

CETIS Version 1.9.4

Embryo viability

Embryo viability >70%

Sodium dodecyl sulphate (SDS)

WO# 182202

Nautilus Environmental Company Inc. 2
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Results of the rainbow trout embryo viability toxicity tests conducted on samples UY0944-1645-
18 and UY0945-1645-18B are summarized in Table 2. There were no statistically significant
differences relative to the laboratory controls for either sample, with embryo viability in both
samples and all test treatments >72% (v/v).

Table 2. Results: 7-d rainbow trout (Oncorhynchus mykiss) embryo viability single
concentration test.

Embryo Viability (%)

Concentration (Mean + SD)
(% v/v)
UY0944-1645-18 UY0945-1645-18B
Laboratory Control 733 +13.0 725196
100 775+ 12.6 75.1 £ 10.5

SD = Standard Deviation
The samples were not statistically significantly different relative to the Laboratory Control

WO# 182202 Nautilus Environmental Company Inc.
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The health history of the test organisms used in the exposure was acceptable and met the
requirements of the Environment Canada protocol. The test met all control acceptability criteria
and water quality parameters remained within ranges specified in the protocol throughout the
test. Uncertainty associated with this test is best described by the standard deviations around
the means and/or confidence limits around the point estimates.

There was a deviation from the test methodology. The eggs were exposed using a blocked
design (eggs from each of the four female fish were distributed separately in each of replicates
A to D) rather than pooled, as specified in the test protocol. The modification was used because
the egg quality from each female varied considerably, and blocking would minimize the effects
of poor quality eggs from one particular female fish.

Results of the reference toxicant test conducted during the testing program are summarized in
Table 3. Results for this test fell within the acceptable range for organism performance of mean
and two standard deviations, based on historical results obtained by the laboratory with this
test. Thus, the sensitivity of the organisms used in this test was appropriate. The reference
toxicant was performed under the same conditions as those used for the samples.

Table 3. Reference toxicant test results.

. . Historical Mean cv
Test Species Endpoint (2 SD Range) %) Test Date

O. mykiss Viability (EC50): 6.6 mg/L SDS 4.2 (2.2 - 8.1) mg/L SDS 34 December 12, 2018

SD = Standard Deviation, CV = Coefficient of Variation, EC = Effective Concentration

WO# 182202 Nautilus Environmental Company Inc. 4
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Rainbow Trout Early Life Stage Summary Sheet

Client: A oy Start Date/Time:_ambar 12, TSR €@ Hgash,
Work Order No.: IH1lial Test Species: Oncorhynchus mykiss

Sample Information:
Sample ID: gy Fdy =l 5 =14

Sample Date: i, 2ol
Date Received: {2, =i

Sample Volume: RN .

Dilution Water:

Type: Dechiorinated Tap Water
Hardness (mgiL CaCOy): 11

Alkalinity (mg/L CaCOy): T

Test Organism Information:

Batch No.: AL

Source: Wenoidd Tolond Trewt Dundon, B
Loading Density: Ll = 04 s |
Number of male broodstock used: 4

Number of female broodsiock usad:
Sperm molility check:  Verification of sperm moliity using a compound microscope

SDS Raference Toxicant Results:

Reference Toxicant ID: RTEI
Stock Solution I0: hﬂjﬂﬂ;

Date Initiated: olb
7-d ECS0 (95% CL): % 508

Reference Toxicant Mean and Range: . (2z.2- 8.1 ~ail 508

Reference Toxicant CV (%); 14
Test . Embryo Tabilty (b o]
S T L = 155‘.:"{?* o Eﬂmlﬂg
EC25 % (vivl(BF%CL) | 733X i3.0 [11Ss T12 L
B ST T e
Reviewed by J‘H"— Date reviewad: Fﬂr‘”’ﬁ
II' '

s Dhoialar 4, 3000: Viar, 1.3 Mauliies: Enseronmanta Company e



7-d Chronic Freshwater Toxicity Test
Initial and Final Water Quality Measurements

Chiant: AN AT s Stari Date & Time: 62 s
Sampie ID- u.q aq4Y — |eHMS ~ IR Stop Date & Time: E:shh:c 19, 30R @ 1ige
Work Order 8 T 240 3 CER &
Test Spocies: ammmmm

Corvira | Days

Concentration B 1 | 2 3 4 5 1 7

(*k ule

Temporature ("C) 40 1100 | 140 Mo | e | Hal melfy01™o |42 [142 IM¥e [[ye

pOfmgl) 1 /32 lieadioa | redian Ef_, 5.9 ] 54 99 liat | ieol wa 188 |jas

Temporaturs (°C) | /73 Mo e rio | 19 (4o |14 | 190 | 4o
pomgn) |/3 liol lioo [per-fiay [z | Ta| reddiei lip ol |13 [laoi
pH [ IERET “q;?ﬁhkﬂ:“?.? 1311 [ 18 R |
| Cond. (Siem) |531 | St 31 ¢ | ol SR [59%
Initials ubt | W Wap - & W el
Days
Concontraticn [/} 1 ] | 4 B (] T
Temperature (*C)
DO (mgiL)
pH
__Cond. (pSlem)
initials
Days
Concentration ] 1 2 3 4 5 & 7
Temperature (*C|
DO (mgiL)
e
Cond. (pSiem)
Initials
Thermometer: (EE5T DO meteciprobe: TS | LM% plimsteriprete: 5% | U3 Conductivity meteniprobe: 5 2%
Fn{:’l- o Analysts: h:,'!‘.z':jr.i,.;-
Hardness® i 155\ T i
Alicalinity* 1& 4 -~ Raviewed by-
* mgiL as CaCOd Date reviewed:
Sample Description; -.".EN"I Ap (b ao  sdesr  mo  pecticylis
Comments:

Varsica |2 e iy 5, 30T

Pl m [ el arersienal COeTqdin oo



Embryo Toxicity Test

Daily Mortality
Client: e Start Date & Time: [0kl 12 25 & il
Sample ID: u"{n‘!qj— 15 I Stop Date & Time: _ Dlaimbar (9. 30if #1304
Work Order #:  __ L530% (91302 Test Species: Oncarhynichus ayykiss
Concentration | Rep Craay of Test - No, of Moralities Total
Dead Total Total Na. Total
12345515““”%%@%
Al 1laol?lglelalall O =, 21 %
H F [Tplel G [ %
3 V12l 1 70 e
4 =] 3 5. o 5 o
feu 3 1 [l i 4 1 iy o
2 < L1 3] 4 4] ) 0
3 et [ gl )] = S Tl =
[P v | Al "t 2 2L O
: y
]
3
4
1
F4
3
4
1
F
|
4
1
2
3
i
1
i
3
4
1
i
3
-‘ —
Tech Initials &l s ol il 15 Bl B ks P Wb [T
Comments:
it F
Rewviewed by: Diate reviewed: f't-E-HIH
1

Warndow 1,00 lpgisee] Jigras 2 OO Fsinaiti it E rreate il Cooydity 1P



Eﬂssumm‘ryn.mﬂ Roport Date: N Jan-19 1107 ép 1 &l 1}

Teat CodelD: TEE20Ea | OD-1410-T120
Salmanad Embrye Suroval and Development Test Hautidus Emnsrcnmenilal
Batch ID: 11-2501-B05S Tost Typo: Davioprss Analyst:  Ywvonna Lam
Start Dtz 12 Dwc-18 165045 Prolecol: ECEFS 1RM2E Diluent: Dechiorinaied Tap Waler
Ending Dates 15 De-18 1130 Rpeclas: Ondodymchis sykiss Bring:
Test Langth: 5 15h Tazon:  Actnopherygi Source:  Vancouwer lskend Troul Hal Age:
Sampie |D:  03-EE5T-7504 Coda U G- - 18 Project:
Sample Date: 11 Da-18 018 Material: Eflusrd Source: Wao
Rocedpt Date: 12 Des-18 1303 CAS (PCie Silarticn: L'Doa4. 154818
Sampin Age: 40h (4 *C) Cliand: Maxzam
Single Comparison Sumsmary
Analysis 1D Endpaing Comparison iethod P-Value Comparison Resull 5
O 3E-3THT Proporion Noma! [Erpeal Wartance | Two-Sampis Test 0s51a 00 passed proporten nedmal 1
Proportion Bormeal Sumenary
Canc-% Coda Cosund L BE% LCL B5% LCL Min HE:_ EdEr SidDev CVS WEMpct
[i] ] 4 0T 05258 00410 206000 209000 00653 0 0305 1780  O.O00%
108 & 0.ThED 08748 08752 0.8000 3F- 1 00630 2925 iiles -568%
Prapartien Mormal Detail
Cone-t% Code Rap 1 Rieg 2 Rep 3 Rop 4
LY N 00000 (=¥ e v ] 0.6857 OTEsT
100 0BEET 055000 0. 7867 O BSET
Propaicn Marmal Bincen lals
Conc-% Code Raep 1 Raep 2 Rep 3 Rep 4
Q M 70 VR 20730 g
165 e ) 3 1-T ] 230 26500

Jotu

00 124-£06-2 CETIS™ vigd 11 Anwiens W= ek .’i{f



CETIS Analytical Report Repon Date: M Jee 19 1107 (p il 3
I Re 3 Test Codeit: TE220Re FO0-1418-T130
MMWHWWH Hautilus Envirgnmerial
Analysis I0:  06-3823-3781 Endpefint  Progorten Mommal CETS Version: CETIEV1S4
Analbyzed: 31 Jan-18 1147 Analysts:  Porametic-Teo Sampie Statas Loval: 1
Basch 1D 11-2501-8055 T—:TF Dy o Anahyst:  Yvonne Lam
Eiarf Dinc 137 Daez-18 1645 thml- ECEPE 1/RM28 Dilugen: Dechicnnaled Tap Waler
Ending Dake: 1% Das-18 11:30 Species: Onoochynchus mykiss Brind:
Teat Length: 64 198 Taxzn::  Actnopterygh Source:  Vancouver Island Trout Hal Age:
Sample [0:  03-8887-7508 Code::  UNDD44-1645.18 Project:
Sample Date: 1§ Dec-18 0016 Materidl:  EMosd Source: Mmoo
Receipt Date: 17 Dec-18 1303 CAS [PCK: Statien:  UY00L4-1645-18
Bample Age: 400 (4 "C) Client:;  Maxam
Data Transtorm Alt Hyp Comparison Result PMSD
Angular (Comocied) C=T 100% passod propartion raeaal 15.85%
Eguial Yarianos t Two-Sample Test
Cantrol W Canc Tost Stat Cricicad MSD DF P-Typs PYalue  Decislon|a:6%)
Hegaifve Coningl 100 04385 1643 03 & COF QE81E Man-Segnlican) EMect
Auzitiary Tests
Altribule Test Tost Stat Critical PValue Decision{a:5%)
Conirek Trang kiann-Hendall Trend Test 10000  Mon-Significant Trend in Coninois
ANOVE Tabla
Baounce Sum Sgumnes Mean Square oF F Siut PValoe DecislondoB%)
Featwepen 0.00840957 0 OO 357 1 0182 DETE}  NonSigefizant Efec|
Erfer 0. 180258 0035 -}
Toial 0. 184783 T
Duisdribartional Tests
ARri bute Tt Tesi ot Critical  Palor Declionio1%)
Varances Varlance Ratio F Tesd 1158 AT AT NB0ET  Eoual Varances
Dislribution Shapere- VWil W Nomalty Test 0.EET4 QuBET 0ETER  Momal DEtrdbuticn
Proportion Mommal Summany
Canc-% Cads Ciiird Mian 5% LCL  05% UCL Median Min Max S Err CVN “ENMact
o M 4 0,733 el o410 o767 08000 08000 00853 17ErE  O00%
100 e 0. The0 h.Evad 09752 0.7 0UE000 0.B5ET [aln v 2% B EEN
Angular [Corrocted) Transtormed Summany
Conc% Code Couni L2 F L] 9% LCL 68% UGL Median  Blin Max Sed Err l:'ll".i._ 'L!_Hd:
0 ] d 1.00% 0Tar2 12 1011 0EsE1 1240 aorEe 15ad4%  0.00%
Ly 4 1.087 08525 1321 14132 CBE 1.987 QOFISE 13BN 45BN
Praparticn Mormal Detail
Canc-% Code Rep 1 Rep2 Rep) Repd
s} ] 08000 0000 QeEET O TaEy
100 O MSET 08040 CLTesT (T
drsgular | Connected) Transformed Detail
Cone-% Code  Rep! Rep2 Repd  Repd
o M 1,249 06881 fesad 1,087
106 1967 0.BS81 1087 1167
Proportion Kommal Biromials
Conc-% Code Repl PRep2 FRepd Repd
(] M 730 1850 230 Farn
00 2030 18550 2330 230
J
000-184-456-8 CETIS™ vi. 8411 Anabt W g ety ),




CETIS Analytical Report Ruport Date- 3 Jan 18 1107 (B 20f 3

Test CodediD: 1822028 1 09-1416-T 1340

Salmonid Embryo Swrrival and Development Tesl Hautilus Endironmental
Anabyuis I 09-3573-3787 Endpoimt: Propofaon Moermal CETIS Vemian: CETIEvIES
Anabmed: 39 Jan-18 1147 Analysis; Pammetric-Two Samplg Simtos Level: 1
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Rainbow Trout Early Life Stage Summary Sheet

Chient: N Stan Date/Time:_ Qitgapar (2, 201D @45k
Work Order No.: B1a102- Test Species:  Onconhynchus mykiss

Sample Information:

Sample ID: UG4S — oS- iﬁ

Sample Date: %Ei:ﬁ 'I'lE Eﬁ
Date Received; L, ol

Sample Volume: Lx Joal

Dilution Water:

Type: Dechlorinated Tap Water
Hardness (mg/l. CaCO,): i1

Alkalinity (mg/L. CaCOy): ic

Test Organism Information:

Batch Mo [N A-Y

Source: —Voatouedr  gehaad Trewd  Hadohary | Duama , BC
Loading Density: [E NS

Mumber of male broodetock weed: ’-f

Number of female broodsiock used: g

Sperm matility check: Verification of sperm motility using a compound microscope

5DS Reference Toxicant Results:

Reference Toxicant ID: _ RTEMN
Stock Solution 1D: a0

Date Initiated. i VL, 2o
7-d EC50 (95% CL): ﬁ* fm = 08

Reference Toxicant Mean and Range: _ 4.2 (1.2-9.1) sl 393
Reference Toxicant CV (%) 4

Embryo Vtsilly (kv

Test Results: Sample ID
‘:E""g:"" t 250 Cordre | U oS- wr
5% (wW)(85% CL) | s T [7S.1 X .5 -
ECS50 % (wiv) (85% CL) = = ¥
it
Reviewed by: JoL Date reviewsd: Fels - 415

xacnd: Qctobet 4, 2008 Vi, 1.2 Hawtdas Frdsnsmantal Comparny i



7-d Chronic Freshwater Toxicity Test
Initial and Final Water Quality Measurements

Client: Mg oan Start Date & Time: _TWGbw 0l \2 Z0l® € Mol
e W‘l = mm-amw
Work Order #: CER®
Test Spoches: Cnoorfyrachus mpkiss

Coretra |

(s |y
Tomparature [*C) s 4 4]
| copmgny |23 [W02][107 [1op]1ed far-199 ioiqe? |10l [pe [10c]iac 4

pH : .0 N
Cond, {pSicm)
Initiats

o

Temperature ["C} 42| Mo o | #¥2] pua] o= e Yo (L2
pogmgr) | /23 [181 |00 [tey o e 18| et 24 oo l1oe] (o] ] 55
pH L [1% 78 Jes IV [AY 2T F¥2blqs W 113 1718 |16
Cond. (uStem) 577 | T3l | £14 S35 =R S =371 |5
tals  [wwr] W T wi A & e o [T e
Days
Concentration | 0 1 2 3 4 5 8 T
Temperatuns (*C)
00 [mgeL )
pH
Eﬂ_ﬂgﬂml
Initials

Thermametsr: EEA T,
Control 1 £t el
Hardness” il 132 P
Alicafinity® 12 SO -
* mgiL as CaCO3

Sample Description; L -{—‘ﬁﬂ—-—ﬂ'ﬁ—hﬂﬂ—ﬁj&iﬂqmm

Comanaris;

DO meteniprobe: 2(% 1 1L pHmeteriprote: T3 ;ML Conductiviey meteriprobe: T 24l

Aunadysis: Sl
Reviewed by I

Dt pervisnmd: .

Werpes BT el Jaty 15, 1T

i DT Doy b



Embryo Toxicity Test

Daily Mortality
Client: T - Start Date & Time:  Dacgaletr 12, 26018 € 1b4Slh,
Sample ID: S oius- leusS —~ /P Stop Date & Time:_ Doganar 1% 2ot & 10l
Work Order #: 181 202 Test Species: Oncorfymchus mykiss
Concentration | Rep Day of Test - No. of Mortalities Total Total Total No Total
123 a|5|6|7|cos | Undeveloped | Embryo | Exposed
| Gnhel (1100 [CTSTa 5] © 2 T | =0
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Tech Initials A | ] 8-l b | @ |wame— Wt W, [ Ll
Commeants:
Reviewed by: Ju Date reviewod: Fbs- 4/a

Whiran 1.0 lnsusd Jurs 38, 2008 i T Com iy it



CETIS Summary Report Report Date: 3 Jan-18 11200 [p 1 of 1)

Tt CodailD: 1822070 1 18-5004-8158

Salmonid Embryo Survival and Development Test Mauilus Ervvirg nmsenial
Badch D: 19-9100-167T8 Tesd Type: Deveiopenan Analyst  Wvoede Lam
Stari Dale: 17 Dec-18 16:45 Protocol: EC/EPS URMZE Dilsgnt:  Dechicrinabed Tap Walnre
Ending Date: 15 Dec-18 11:30 Spaciss:  Onosmprchus mykiss Brina:
Test Length: 64 158 Taxon:  Actinopberygi Bource:  ancoowor lxbend Troot Hat Age:
Sample I0:  O8-E00E-0830 Cosla LA G - s 1 B Praject
Sample Date: 11 Dec-18 01:14 Material: EfMussi Source:  Maoowm
Receipt Dote: 12 Des-18 1303 GAE (PCk: Samtion; LIPS 1645- 188
Sample Age: &0h (5 "C) Climni: MR
Elngls Cosnparion Summary

1D Endpaing Camparseon ethod P-adun Resul 5
16-14322040 Propaion Mamal Equal Variance t Two-Sampio Tes! CE45S  10{1% passed propotion nomal 1
Proportion Marmal Summary
Conc-% Code Count Muar #5% LCL 85% UCL Mdin Max SidErr  SkdDev  CW e Effect

H 4 0. 250 Q57aT QATT (el s 08333 Ll T ] R0asT H21% O00%

150 d 05t USECE ul=3- - DEX3 pario 2l ] 05083 T401%  -3560%
Proportion Normal Detail
Cone-t Coda Rap 1 Bep 2 Fiep 3 Rap 4
] ] 0333 08000 OEGE 0 a3
100 L8000 QEIXI  0TDO0  QATVD
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Conc-% Code Rep 1 Rep 2 Rep? Rep4
i} H T ] 1830 2530 ]
100 24850 1830 2120 I

o~ a0
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CETIS Analytical Report

Respost Dinie:
Test Codall

31 Jan=18 11208 {p 1 ol 2}
1S | 15-A0248-5128

Salmanid Embrye Survivad and Dewelopment Test

Mautilus Enyironmantial

Analysis ID:  16-1432-2040 Endpoint  Propoman Normal CETIS Version: CETISw 6.4
Analyzed; 31 Jan-15 1108 Analysis:  Paramedric-Twa Sampls Status Lewel: 1
Batch I0c H-3100-1678 Test Type: Developmant Amslyst:  Ywonne Lam
Start Opdn: 12 Dec-18 1845 Prodooal: ECERS 182IADA Diluend:  Dechionnaied Tap Wabe
Ending Date: 10 Dec-18 1153 Species;  Cwooriwynchus mykss Brine;
Tost Longth: &4 150 Temom:  Actnopiengd Source:  Vancouver |siand Trout Hal sge:
Smmple Dz OO-5306-0820 Code: P (s 5 e 1 Progect:
Sample Dabe: 11 Dac-18 01714 Matarial:  Effigent Source:  Wlamam
Recaipt Date: 12 Dec-18 1303 CAS (PCE Saation:  LPYORMS-1645-168
Sample Age: &0h (5°C) Clisng: MR
Dats Transform Al Hyp Comparison Radull PRAD
Anguilsr [Comechd) CxT 1005 paised propodion normasl 20.47%
Equal Varlance § Two-Sampls Tesi
Camitrel W Gonc, Tesl Sial Critieal W30 OF P-Type  PValue  Decislon{o:B%)
Nagalive Conirsl 184 «0.5815 .53 0161 6 COF RS Mon-Significant Eflect
Auiliary Teals
Attribute Test - Test Stwi Crilical PValpe Dechion|esi%)
Contral Trand Munn-Kandal Teend Tl 10000 Non-Sigeificani Trend in Coninels
ANOVA Table
Source Bum Squstes Mean Square OF F Siaf PValse DecldondaB%)
[Betvetgen 00020827 O C0E0G2T 1 01X ki i Hon-Sigeiliaant EMad
[Erme 00810327 0.0 BiEAAa ]
Total 0.0880254 T
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gt bate Tawt Tent i Crficsl PAales Deockdonfozi™)
Variancas Wiy Fia F Tissd 1.341 4T 47 8151 Edail Viadimns
D-sintution Shagare- Wik W Normalty Test DO27S  CLB4S1 04038 Mosmal Distribution
Proportion Normal Summasny
G-t Code Caostirl Maan 5% LCL 95% UCL Median Hln_ Max SadBrr VR ‘liect
i N 4 0.7250 oETET RETTR 1 (LE000 0BA3S 0.0sra 1321% OO0
i i a.7s1 0506 ] 0T 00 0E333 BBTH0 10,0506 HOTE  -3e%
Angular (Cosrected) Transformed Summary
Cene-% Code Cound  Mlasn BE% LCL B5% LCL Median  Min Max Ead Brr W WEMect
0 7] 4 1023 08813 1185 1.028 OEBS1 118 058 10.56%  0.00%
100 4 1058 0.8565 1.255 1.040 fak-ruat ] 1.203 OoeIEd 1988 3 EW
Fropartion Mormal Dotail
Conc-% Codda Rap 1 Bep2 Repl Repd
a M il o OBO00 08333 oTxI
120 0E0G0 GE3Z3  QTDND ¥ 4 =]
Angelar {Conmeoied) Tramkhermied Datail
Cong-% Code Rep 1 Fap 2 Rep 3 Fap &
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104 1107 0R24  DEe1z 1203
Proportion Normal Binomials
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CETIS Analytical Report fepost Date: ¥ Jan 18 1109 ip 20 2)

Test CodalD: T | 1E-B028-9128
Zalmonid Embryo Survival and Dengdo preent Tesl Muantitus Enviraamenisl
Anabyiis 10:  PE-1433-2040 Endpoint:  Proportion Momrmal CETIS Verslon: CETESy1.84
Analyred: 31 .Jan-19 1109 Analysisc  Parmmetric-Two Sampie Seatus Level: 1
Graphics
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APPENDIX B - Chain-of-Custody Form




bt T Rl Ervironmentsl - Ramaby CHAIN OF CUSTODY RECORD FOR SUBCONTRACTED WORK Fage 0 of 01
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END OF REPORT




EENVFCD-00486/9
Tab: CER Report

& Page 1 0f 2
M dam Ceriodaphnia dubia Bioassay Report
Test Substance
Job and Sample ID: B8A8117 - UY0945 Test Performed By: NM9, DBA
Date sample collected: 2018/12/11
Test Initiation Date: 2018/12/12
Test End Date: 2018/12/18
Dates when subsamples used: 2018/12/12 2018/12/16
2018/12/13 2018/12/17
2018/12/14 2018/12/18
2018/12/15
Dissolved Oxygen prior to test (mg/L): 83 Temperature (°C): 25
pH prior to test (pH units): 7.2 Conductivity (uS/cm): 531
Test Results Significant or non-significant Method Data Transforms | Outliers* ( concentration-replicate)
sample Test |7 day Survival Result|  Effect Non-Significant Fisher Exact Test Log X None
Results (% - -
vol/vol) 7 day Biomass o Wilcoxon Rank Sum Two-
Result Effect Non-Significant Sample Test Log X None
Reference Toxicant Results Endpoint 95% LCL 95% UCL Method Data Transforms | Outliers* ( concentration-replicate)
Reference |7 day Survival Result| LC50 1.87 151 231 Spearman-Karber Log X None
Toxicant Test - -
Results (g/L) 7 day Biomass 1C50 118 103 138 Regression: 4P Log- Log X None
Result Logistic+Hormesis
Control Chart |7 day Survival Result| LC50 1.51 0.977 2.33
- Shewart n/a n/a
Data (g/L) |7 day Biomass Result| 1C50 1.20 0.855 1.69
* If outliers were removed, describe in comments.
Comments
Reference toxicant analyzed 2018/12/12
Test Organisms
Species: Ceriodaphnia dubia
Source of test organisms: Aquatic Biosystems, Colorado
Age of organisms at test initiation: <24 hours, within 12 hours
Unusual Appearance, behaviour or treatment prior to use in test : None
Mean % mortality of brood organisms during 7-day period proceding test: 5.1
Number of neonates produced by each organism in its third or fourth brood: >8 neonates
Mean number of neonates per adult during first 3 broods in 7 37
Observations of ephippia: None
All test organisms used to initiate this test were taken from a series of individual cultures, that originated from the same mass culture.
The 4th brood or subsequent broods produced during the test are not included in the final statistical analysis.
Test Facilities and Apparatus
Name address of test laboratory: Maxxam Analytics. 9331 48st NW, Edmonton, AB
Test vessels used: Fisherbrand 20 x 150 mm lime glass test tubes
Control/Dilution Water
Consists of: 16 L RODI from in-house system, to which the following are added:
4 | Perrier Brand carbonated spring water
1 mL cyanocobalamin (Vitamin B-12)
1 mL Sodium Selenate Decahydrate
Test Method
Reference method used for testing: Biological Test Method: Test of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia . Environment Canada, EPS 1/RM/21

Second Edition - February 2007



Did the following occur during sample preparations:
Filtered:
Adjusted for hardness:
Adjusted for pH:
Frequency of observations:
Frequency of water quality measurements:
Design and description of any specialized procedure:
Program used for statistical calculations:

Reference method used for statistical calculations:

Test Conditions and Procedures

Number of test solutions:
Number of test concentrations:
Concentrations tested (%):
Units of tested concentrations:
Number of replicates:
Volume of test solutions:
Depth of test solutions:
Individuals per test vessel:
Was pre-aeration performed:

Procedure:

Rate:

Duration:

Dates where pre-aeration occurred:

Aeration during testing:

Refer to comments section for any deviations.

EENVFCD-00486/9
Tab: CER Report
Page 2 of 2

No

No

No

24 + 1 hour

Daily

N/A

Comprehensive Environmental Toxicity Information System (CETIS). Tidepool Scientific Software. Version 1.9.3.0

Guidance Document on Statistical Methods for Environmental Toxicity Tests. Environment Canada, EPS 1/RM/46 - March 2005.

20

1 and a negative control

100

% vol/vol

10

215mL

25cm

1

Yes

Oil-free compressed air is dispensed through airline tubing and a disposable pipette
<100 bubbles / minute

20 minutes

2018/12/12 2018/12/16
2018/12/13 2018/12/17
2018/12/14

2018/12/15

None

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.
Refer to comments section for any deviations regarding reference toxicity testing.

Ceriodaphnia dubia Survival and Reproduction Observations

Note: Mortalities are indicated by an "X" in the column and row of the concentration, replicate and day of occurance. If or&nism was not used for testing, this will be indicated by "N/A" in mortality and neonate columns for the replicate.
B Day of Testing Cumulative | Cumulative
(%/%vol) number 1 2 3 4 5 6 7 8 Mean % Mean SD of mean reproduction
” neonates Mortality |neonates Mortality [neonates Mortality [neonates Mortality [neonates Mortality [neonates Mortality | neonates Mortality |neonates Mortality] Mortality |Reproducti
1 0 0 0 7 11 20
2 0 0 0 6 10 5
3 0 0 0 5 12 14
4 0 0 0 6 13 15
Control 5 0 0 0 6 i 1 0.0% 313 6.7
6 0 0 0 4 14 0
7 0 0 0 7 10 15
8 0 0 0 8 14 16
9 0 0 0 7 10 18
10 0 0 0 6 12 16
1 0 0 0 5 17 16
2 0 0 0 6 12 12
3 0 0 0 4 12 15
4 0 0 0 5 12 12
5 0 0 0 7 10 0
100% 0.0% 29.1 6.1
) 6 0 0 0 7 12 12 )
7 0 0 0 9 13 0
8 0 0 0 5 16 6
9 0 0 0 7 11 12
10 0 0 0 7 13 16
Average Values for Chemical Data of Test Concentrations
Before Effluent Renewal After Effluent Renewal
Tes'f . Conductivity o L
(% vol/vol) Date Temperature (°C) pH (us/em) DO (mg/L) Date Temperature (°C) pH Conductivity (uS/cm) DO (mg/L)
Control 201871212 25 7.8 180 7.1 2018/12/13 25 7.7 192 6.1
100 26 7.2 536 8.1 25 75 531 6.1
Control 2J018/12/13 25 79 182 73 2018/12/14 25 7.8 183 6.4
100 25 73 535 78 25 76 517 65
Control 2018/12/14 25 8.0 176 7.1 J018/12/15 25 7.7 178 6.6
100 26 74 537 8.1 25 74 510 6.6
Control 2018/12/15 25 79 176 73 2018/12/16 26 7.7 183 6.6
100 25 75 527 76 24 76 511 7.1
Control 2018/12/16 25 8.0 175 74 2018/12/17 25 7.7 178 6.8
100 24 74 525 8.1 25 75 514 6.8
Control 2018/12/17 24 8.0 174 76 2J018/12/18 25 76 180 6.1
100 25 73 526 82 25 73 517 5.9
Control /A N/A N/A N/A N/A /A N/A N/A N/A N/A
100 N/A N/A N/A N/A N/A N/A N/A N/A
Control /A N/A N/A N/A N/A /A N/A N/A N/A N/A
100 N/A N/A N/A N/A N/A N/A N/A N/A




RESULTS OF RAINBOW TROUT SINGLE CONCENTRATION-100%

Max¥am

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B8A8117
Client Project Name & Number:  Quarterly Tox SNP-A

Test Result:

96 hrs Mortality % 0% Statistical Method: Visual

Sample Name : 1645-18B Sample Matrix : Grab Water
Description: Clear, colourless Sample Number: UY0945-05
Sample Collected: Dec 11,2018 01:14 AM  Sampling Method : N/A Site Collection: N/A
Sample Collected By: AH Volume Received: 20L Temp.Upon Arrival: -1°C  Storage: 2-6°C
Sample Received: Dec 11, 2018 02:06 PM  pH: 7.1 Dissolved Oxygen: 11.3 mg/L
Analysis Start : Dec 12,2018 11:17 AM  Temperature : 12 °C Sample Conductance: 392 uS/cm
. Temperature | pH | Conductivity Dissolved Mortality | Mortality Atypl.cal Atypl.cal Mortality | Mortality Atypl.cal Atyp[cal
Concentration C) (bH) (uS/cm) Oxygen #) (%) Behaviour | Behaviour #) (%) Behaviour | Behaviour
(mg/L) (#) (%) (#) (%)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hrs 48 hrs 48 hrs
0 15 8.0 292 9.0 0 0 0 0 0 0 0 0
100 14 7.3 404 9.5 0 0 0 0 0 0 0 0
. Mortality | Mortality Atyp|FaI AtyplFaI Temperature | pH | Conductivity Dissolved Mortality | Mortality AtyplFaI AtyplFaI
Concentration #) (%) Behaviour | Behaviour C) (pH) (uS/cm) Oxygen #) (%) Behaviour | Behaviour
’ (#) (%) P (mg/L) ’ (#) (%)
% vol/vol 72 hrs 72 hrs 72 hrs 72 hrs 96 hrs 96 hr 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs
0 0 0 0 0 15 7.8 302 9.1 0 0 0 0
100 0 0 0 0 14 7.5 422 9.0 0 0 0 0

Comments : The control chart result for this reference toxicant test was outside of 2SD limits. A check of all acclimation and test conditions was
performed, and all requirements were met.

Culture/Control/Dilution Water City of Edmonton dechlorinated tap water

Hardness: 170 mg/L CaCOs Other parameters available on request.

Test Conditions Test concentration : 0,100 (% vol/vol)

Organisms per Vessel : 10 Test Temperature : 15+1°C Solution Depth : >15cm

Total # of Organisms Used : 20 Pre-aeration Time : 120 min. Rate of Aeration 6.5+1 mL/min/L

Test Volume : 20L Vessel Volume : 38L Test pH Adjusted: No

Loading Density : 0.3g/L Photoperiod : 16:8 (light: dark)

Test Organism : Rainbow Trout (Oncorhynchus mykiss) Source : Spring Valley Trout Hatchery

Culture Temperature : 15+2°C Weight (Mean) +- SD : 06+02g Length (Mean) +- SD : 4.15+ 0.36cm

Culture Water Renewal : > 1.0 L/min/kg fish Weight (Range) : 04-09g Length (Range) : 3.70-4.70cm

Culture Photoperiod : 16:8 (light: dark) % Mortality within 7 days : 0.3%

Feeding rate and frequency : daily: 1-5% biomass of trout. Acclimation Time: >14 days

Reference chemical: Phenol Test Date: Nov 14, 2018

Test Endpoint 96 hrs LC50 (95% confidence interval) : 12.2(10.9, 13.8)mg/L Statistical Method : Probit

Historical Mean LC50 (warning limits) : 10.2 (8.60, 12.1) mg/L  Concentration : 0,8,10,12,15,20 mg/L

Test Method EPS 1/RM/13

Method Deviations : None

Note: The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Analyst : Dustin Banks, Natasha Lloyd

Verified By : Natasha Lloyd, Analyst 2 Date: Dec 21, 2018 08:33 AM

Maxxam Analytics 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 WWW.maxxam.ca

Page 1 of 1



Max¥am

RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B8A8117
Client Project Name & Number:  Quarterly Tox SNP-A Sample Number: UY0945-04
Test Result:
48 hrs Mortality % 0% Statistical Method:
Mean percent mortality: Sample 0 Control 0
Sample Name : 1645-18B Sample Matrix : Grab Water
Description: CLEAR COLOURLESS Sample Prior to Analysis:
Sample Collected: Dec 11,2018 01:14 AM Sampling Method : N/A pH: 7.2
Sample Collected By: AH Site Collection: N/A Temperature : 19°C
Sample Received: Dec 11, 2018 02:06 PM Volume Received: 1L Dissolved Oxygen: 10.7 mg/L
Analysis Start : Dec 12,2018 11:42 AM Temp.Upon Arrival:  -1°C Sample Conductance: 462 pS/cm
End: Dec 14, 2018 10:51 AM Storage: 2-6°C Hardness: 100 mg CaCO 3/L
Concentration Temperature | pH | Conductivity Dg;;gl\éid Mortality | Mortality | Immobility [ Immobility | Temperature | pH | Conductivity Dg;;gl\;id
o o N o
(°C) (pPH)|  (uS/cm) (me/L) (#) (%) (#) (%) (°C) (PH)|  (uS/cm) (me/L)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hr 48 hrs 48 hrs
0 20 8.2 359 8.0 0 0 0 0 19 8.2 363 8.1
0 20 8.2 361 8.0 0 0 0 0 20 8.3 369 8.0
0 20 8.2 361 8.0 0 0 0 0 20 8.2 365 8.0
100 19 7.3 467 10.3 0 0 0 0 20 7.8 477 8.0
100 19 7.3 469 10.4 0 0 0 0 20 7.8 478 8.1
100 19 7.3 469 10.3 0 0 0 0 20 7.8 479 8.1
. Mortality | Mortality | Immobility [ Immobility
Concentration
(#) (%) (#) (%)
% vol/vol 48 hrs 48 hrs 48 hrs 48 hrs
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
100 0 0 0 0
100 0 0 0 0
100 0 0 0 0
Comments : Many daphnia in sample concentration test vessels floating on water surface.

Culture/Control/Dilution Water:

City of Edmonton dechlorinated tap water

Hardness:

180 mg/L CaCOs Other parameters available on request.

Test Conditions
Organisms per Vessel :

Total # of Organisms Used :

Test Volume :
Loading Density :

Test concentration : 0,0,0,100,100,100 (% vol/vol)

10 Pre-aeration Time : 30 min Rate of Pre-aeration : 25-50 mL/min/L
60 Test Temperature : 20t2°C Test Hardness Adjusted:  No
150 mL Vessel Volume : 225 mL Test pH Adjusted: No

15.0 mL/Daphnia Photoperiod :

16:8 (light: dark)

Test Organism :

Age at Test Initiation :
Culture Photoperiod :
Culture Temperature :
Culture Diet

Daphnia magna Source : In House Culture

<24 hrs Average Brood Size : 24.8
16:8 (light: dark) % Mortality within 7 days : 1.6
20t2°C Time To First Brood : 8 Days

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

Maxxam Analytics

9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187

Page 1 of 2

WWW.maxxam.ca



)\// I RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%
Max¥am
™ -

Client: 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE

Job Number: B8A8117
Client Project Name & Number:  Quarterly Tox SNP-A Sample Number: UY0945-04
Reference chemical:
Test Endpoint 48 hrs LC50 (95% confidence interval) :
Historical Mean LC50 (warning limits) :

Sodium Chloride Test Date:

6.96 (5.70, 8.50)g/L Statistical Method :
5.80 (4.37, 7.71) g/L

Dec 05, 2018

Binomial
Concentration : 0,1.71,2.56,3.82,5.7,8.5 g/L

Test Method EPS 1/RM/14

Method Deviations: None

Note: The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Analyst : Dustin Banks, Natasha Lloyd

Verified By : Chelsea Tessier, Sample Logistics Supervisor

Date: Dec 22,2018 02:46 PM

Maxxam Analytics 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187

Www.maxxam.ca
Page 2 of 2



EENVFCD-00486/9
Tab: CER Report
. Page 1 of 2
Mariam Ceriodaphnia dubia Bioassay Report
Test Substance
Client Name and Sample ID: DDMI - 1645-18
Job and Sample ID: B921715- VK6758
Date sample collected: 2019/03/26
Test Initiation Date: 2019/03/27
Test End Date: 2019/04/03

Test Performed By: DBA, NM9, CSH

Dates when subsamples used: 2019/03/27 2019/03/31
2019/03/28 2019/04/01
2019/03/29 2019/04/02
2019/03/30
Dissolved Oxygen prior to test (mg/L): 9.4 Temperature (°C): 25
pH prior to test (pH units): 7.0 Conductivity (uS/cm): 507
Test Results Significant or non-significant Method Data Transforms | Outliers* ( concentration-replicate)
Sample Test |7 day Survival Result|  Effect Non-Significant Fisher Exact Test Untransfomed N/A
Results (% - -
vol/vol) 7 day Reproduction Effect Significant Wilcoxon Rank Sum Two- Untransformed 100-5
Result Sample Test
Reference Toxicant Results Endpoint 95% LCL 95% UCL Method Data Transforms | Outliers* ( concentration-replicate)
Reference |7 day Survival Result| LC50 138 127 1.50 Spearman-Karber Log- X 0.5-10
Toxicant Test -
Results (g/L) |7 9V R:epsrjf“c“o" IC50 1.29 113 136 Linear Interpolation Log-X N/A
7 day Survival Result
Control Chart 2y survivaiiesu LC50 1.55 1.02 2.36
Shewart n/a n/a
Data (g/L) 7 day Reproduction
1C50
Result 1.20 0.867 1.67

* If outliers were removed, describe in comments.

Comments

Test Organisms

Species:
Source of test organisms:
Age of organisms at test initiation:

Ceriodaphnia dubia
Aquatic Biosystems, Colorado
< 24 hours, within 12 hours

Unusual Appearance, behaviour or treatment prior to use in test : None

Mean % mortality of brood organisms during 7-day period proceding test: 6.9

Number of neonates produced by each organism in its third or fourth brood: 28 neonates
Mean number of neonates per adult during first 3 broods in 7 days: 24
Observations of ephippia: None

All test organisms used to initiate this test were taken from a series of individual cultures, that originated from the same mass culture.
The 4th brood or subsequent broods produced during the test are not included in the final statistical analysis.

Test Facilities and Apparatus

Name address of test laboratory:
Test vessels used:

Maxxam Analytics. 9331 48st NW, Edmonton, AB
Fisherbrand 20 x 150 mm lime glass test tubes

Control/Dilution Water

Consists of: 16 L RODI from in-house system, to which the following are added:
4 L Perrier Brand carbonated spring water
1 mL cyanocobalamin (Vitamin B-12)

1 mL Sodium Selenate Decahydrate
Test Method

Biological Test Method: Test of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia . Environment Canada, EPS
1/RM/21 Second Edition - February 2007

Reference method used for testing:



Did the following occur during sample preparations:
Filtered:
Adjusted for hardness:
Adjusted for pH:
Frequency of observations:
Frequency of water quality measurements:
Design and description of any specialized procedure:
Program used for statistical calculations:

Reference method used for statistical calculations:

Test Conditions and Procedures

Number of test solutions:
Number of test concentrations:
Concentrations tested (%):
Units of tested concentrations:
Number of replicates:
Volume of test solutions:
Depth of test solutions:
Individuals per test vessel:
Was pre-aeration performed:

Procedure:

Rate:

Duration:

Dates where pre-aeration occurred:

Aeration during testing:

Refer to comments section for any deviations.

EENVFCD-00486/9
Tab: CER Report
Page 2 of 2

No

No

No

24 +1 hour

Daily

N/A

Comprehensive Environmental Toxicity Information System (CETIS). Tidepool Scientific Software. Version 1.9.3.0

Guidance Document on Statistical Methods for Environmental Toxicity Tests. Environment Canada, EPS 1/RM/46 - March 2005.

20

1 and a negative control
100

% vol/vol

10

>15mL

>25cm

1

Yes

Oil-free compressed air is dispensed through airline tubing and a disposable pipette
<100 bubbles / minute

20 minutes

2019/03/27 2019/03/31
2019/03/28 2019/04/01
2019/03/29 2019/04/02
2019/03/30

None

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.
Refer to comments section for any deviations regarding reference toxicity testing.

Ceriodaphnia dubia Survival and Reproduction Observations

Note: Mortalities are indicated by an "

in the column and row of the concentration, replicate and day of occurance. If organism was not used for testing, this will be indicated by "N/A" in mortality and neonate columns for the replicate.

¢ . " Day of Testing Cumulative | Cumulative
ation SD of mean
(%/%vol) number 1 2 3 4 5 6 7 8 Mean % Mean reproduction
Mortality Mortality Mortality Mortality Mortality Mortality Mortality Mortality] Mortality |Reproduction

1 0 0 0 7 10 0 17

2 0 0 0 4 10 0 14

3 0 0 0 5 12 19

4 0 0 0 7 11 0 17

Control 5 0 0 0 3 3 0 16 10.0% 31 45

6 0 0 0 8 12 3

7 0 0 0 7 9 0 9 X

8 0 0 0 6 9 15

9 0 0 0 7 10 19

10 0 0 0 4 12 15

1 0 0 0 5 10 0 11

2 0 0 0 5 9 0 9

3 0 0 0 5 12 8

4 0 0 0 5 10 0 11

100% 5 0 0 0 5 2 X 20.0% 24.1 6.2

6 0 0 0 5 11 0 11

7 0 0 0 5 9 0 13

8 0 0 0 6 10 0 9

9 0 0 0 5 8 13 X

10 0 0 0 7 13 9

Average Values for Chemical Data of Test Concentrations

Before Effluent Renewal

After Effluent |

Test Concentration

(% vol/vol) Date Temperature (°C) pH Conductivity (uS/cm) DO (mg/L) Date Temperature (°C) pH Conductivity (uS/cm) DO (mg/L)

Control 26 7.7 179 73 26 7.7 191 6.5
2019/03/27 2019/03/28

100 26 7.0 513 8.7 26 7.5 516 6.8

Control 25 7.9 174 7.4 25 7.6 176 6.2
2019/03/28 2019/03/29

100 25 72 505 8.8 25 7.3 487 6.4

Control 25 7.9 174 7.2 25 7.6 178 63
2019/03/29 2019/03/30

100 25 72 496 8.8 25 7.5 496 6.4

Control 25 7.8 176 7.0 26 7.8 184 72
2019/03/30 2019/03/31

100 25 72 502 8.1 26 7.5 500 7.4

Control 24 8.1 171 7.8 26 7.8 179 6.6
2019/03/31 2019/04/01

100 25 73 499 8.8 26 7.6 503 6.8

Control 25 7.9 131 73 25 7.4 140 6.6
2019/04/01 2019/04/02

100 25 73 500 9.1 25 7.2 495 6.7

Control 26 7.7 130 7.4 25 7.1 132 6.7
2019/04/02 2019/04/03

100 26 7.1 515 8.4 25 7.1 502 6.6

Control N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

100 N/A N/A N/A N/A N/A N/A N/A N/A




Max¥am

RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B921715
Client Project Name & Number:  Quarterly Tox SNP-A Sample Number: VK6758-01
Test Result:
48 hrs Mortality % 0 Statistical Method:
Mean percent mortality: Sample 0 Control 0
Sample Name : 1645-18 Sample Matrix : Grab Water
Description: Clear and colourless Sample Prior to Analysis:
Sample Collected: Mar 26, 2019 04:19 AM Sampling Method : N/A pH: 7.0
Sample Collected By: AH Site Collection: N/A Temperature : 18 °C
Sample Received: Mar 26, 2019 02:42 PM Volume Received: 1L Dissolved Oxygen: 11.1 mg/L
Analysis Start : Mar 27, 2019 03:16 PM Temp.Upon Arrival: -2 °C Sample Conductance: 439 pS/cm
End: Mar 29, 2019 03:22 PM Storage: 2-6°C Hardness: 120 mg CaCO 5/L
Concentration Temperature | pH | Conductivity Dg;;gl\éid Mortality | Mortality | Immobility [ Immobility | Temperature | pH | Conductivity Dg;;gl\;id
o o N o
(°C) (pH) (uS/cm) (mg/L) (#) (%) (#) (%) (°C) (pH) (uS/cm) (mg/L)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hr 48 hrs 48 hrs
0 20 8.2 391 8.4 0 0 0 0 20 8.0 393 8.3
0 20 8.0 391 8.4 0 0 0 0 20 8.0 395 8.4
0 20 8.0 390 8.4 0 0 0 0 20 8.0 395 8.4
100 20 7.2 451 10.8 0 0 0 0 20 7.6 457 8.5
100 20 7.1 452 10.9 0 0 0 0 20 7.6 457 8.5
100 20 7.0 452 10.7 0 0 0 0 20 7.6 455 8.5
. Mortality | Mortality | Immobility [ Immobility
Concentration
(#) (%) (#) (%)
% vol/vol 48 hrs 48 hrs 48 hrs 48 hrs
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
100 0 0 0 0
100 0 0 0 0
100 0 0 0 0
Comments : None

Culture/Control/Dilution Water:

Hardness:

City of Edmonton dechlorinated tap water
180 mg/L CaCOs

Other parameters available on request.

Test Conditions

Organisms per Vessel :
Total # of Organisms Used :

Test Volume :

Loading Density :

Test concentration :

10 Pre-aeration Time : 30 min
60 Test Temperature : 20t2°C
150 mL Vessel Volume : 225 mL

15.0 mL/Daphnia Photoperiod : 16:8 (light: dark)

0,0,0,100,100,100 (% vol/vol)

Rate of Pre-aeration :

Test Hardness Adjusted :
Test pH Adjusted:

25-50 mL/min/L
No
No

Test Organism :

Age at Test Initiation :
Culture Photoperiod :

Culture Temperature :

Culture Diet

Daphnia magna Source :
<24 hrs
16:8 (light: dark)

20+£2°C

In House Culture

Average Brood Size :
% Mortality within 7 days :
Time To First Brood :

26.2
1.6
8 Days

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

Maxxam Analytics

9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187

Page 1 of 2

WWW.maxxam.ca




)\// I RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%
Max¥am
™ -

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B921715
Client Project Name & Number:  Quarterly Tox SNP-A Sample Number: VK6758-01
Reference chemical: Sodium Chloride Test Date: Mar 27, 2019
Test Endpoint 48 hrs LC50 (95% confidence interval) : 6.17 (5.50, 6.93)g/L Statistical Method : Untrimmed
Spearman-
Karber
Historical Mean LC50 (warning limits) :

6.10 (4.57, 8.14) g/L Concentration : 0,1.71,2.56,3.82,5.7,8.5 g/L

Test Method EPS 1/RM/14

Method Deviations: None

Note: The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Analyst : Cara Shurgot, Dustin Banks, Kyle Monaghan

Verified By : Dustin Banks, Analyst 2 Date: Apr 02, 2019 04:09 PM

Maxxam Analytics 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187

Www.maxxam.ca
Page 2 of 2



RESULTS OF RAINBOW TROUT SINGLE CONCENTRATION-100%

Max¥am

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B921715
Client Project Name & Number:  Quarterly Tox SNP-A

Test Result:

96 hrs Mortality % 0 Statistical Method: Visual

Sample Name : 1645-18 Sample Matrix : Grab Water
Description: Clear and colourless. Sample Number: VK6758-03
Sample Collected: Mar 26, 2019 04:19 AM  Sampling Method : N/A Site Collection: N/A
Sample Collected By: AH Volume Received: 20L Temp.Upon Arrival: -2 °C  Storage: 2-6°C
Sample Received: Mar 26, 2019 02:42 PM  pH: 7.1 Dissolved Oxygen: 10.7 mg/L
Analysis Start : Mar 27,2019 01:20 PM  Temperature : 13°C Sample Conductance: 383 uS/cm
- Dissolved . . Atypical Atypical . . Atypical Atypical
Concentration Temp():eé;ture (S:) Co(r:]dsl;z?;lty Oxygen Mo(r;e);llty Mo(l:;a;llty Behaviour | Behaviour MO(I‘;?hty Mo(r‘;a;llty Behaviour | Behaviour
(mg/L) (#) (%) (#) (%)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hrs 48 hrs 48 hrs
0 15 7.7 347 9.0 0 0 0 0 0 0 0 0
100 14 7.2 388 9.3 0 0 0 0 0 0 0 0
. . Atypical Atypical L Dissolved . . Atypical Atypical
Concentration Mo{;?“ty Mo(r;e;llty Behaviour | Behaviour Tem;zfgture (p:) Co(r:]dsl;z:;v)lty Oxygen Mo{;?“ty MO(I‘;E;MV Behaviour | Behaviour
’ (#) (%) P (mg/L) ’ (#) (%)
% vol/vol 72 hrs 72 hrs 72 hrs 72 hrs 96 hrs 96 hr 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs
0 0 0 0 0 15 7.9 351 9.2 1 10.0 0 0
100 0 0 0 0 15 7.6 413 9.1 0 0 0 0
Comments : None
Culture/Control/Dilution Water City of Edmonton dechlorinated tap water
Hardness: 190 mg/L CaCOs3 Other parameters available on request.
Test Conditions Test concentration : 0,100 (% vol/vol)
Organisms per Vessel : 10 Test Temperature : 15+1°C Solution Depth : >15cm
Total # of Organisms Used : 20 Pre-aeration Time : 120 min. Rate of Aeration 6.5+1 mL/min/L
Test Volume : 20L Vessel Volume : 38L Test pH Adjusted: No
Loading Density : 0.3g/L Photoperiod : 16:8 (light: dark)
Test Organism : Rainbow Trout (Oncorhynchus mykiss) Source : Spring Valley Trout Hatchery
Culture Temperature : 15+2°C Weight (Mean) +-SD : 05+0.2¢g Length (Mean) +-SD : 3.96+ 0.38cm
Culture Water Renewal : > 1.0 L/min/kg fish Weight (Range) : 0.4-08¢g Length (Range) : 3.40-4.40cm
Culture Photoperiod : 16:8 (light: dark) % Mortality within 7 days : 0.2%
Feeding rate and frequency : daily: 1-5% biomass of trout. Acclimation Time: >14 days
Reference chemical: Phenol Test Date: Mar 07, 2019
Test Endpoint 96 hrs LC50 (95% confidence interval) : 9.50 (8.64, 10.3)mg/L Statistical Method : Probit
Historical Mean LC50 (warning limits) : 10.3 (8.65,12.3) mg/L  Concentration : 0,8,10,12,15,20 mg/L
Test Method EPS 1/RM/13
Method Deviations : None
Note: The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.
Analyst : Cara Shurgot, Dustin Banks, Kyle Monaghan
Verified By : Natasha Lloyd, Analyst 2 Date: Apr 09, 2019 09:57 AM
Maxxam Analytics 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 WWW.maxxam.ca
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Report By: Reviewed By:
Yvonne Lam, B.Sc. Armando Tang, R.P.Bio
Laboratory Biologist Senior Reviewer

This report has been prepared by Nautilus Environmental Company Inc. based on data and/or
samples provided by our client and the results of this study are for their sole benefit. Any

reliance on the data by a third party is at the sole and exclusive risk of that party. The results
presented here relate only to the samples tested.

WO#190577 Nautilus Environmental Company Inc. ii
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Sample Information and Test Type

VK6758-1645-18

Sample ID
VK6759-1645-18B
Sample collection date March 26, 2019
Sample receipt date March 27, 2019
Sample receipt temperature 2.7°C and 3.4°C
Test type 7-d rainbow trout (Oncorhynchus mykiss) embryo viability

Summary of Results

Mean * SD
Endpoint Control VK6758-1645-18 Control VK6759-1645-18B
Embryo viability 86.7 + 23.1 86.7 + 20.3 82.8 + 27.0 81.1 £+ 327

(%)

SD = Standard Deviation

WO#190577 Nautilus Environmental Company Inc. iii
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Nautilus Environmental Company Inc. conducted 7-d rainbow trout (Oncorhynchus mykiss)
embryo viability toxicity tests for Maxxam Analytics on two samples identified as VK6758-1645-
18 and VK6759-1645-18B. The samples were collected on March 26, 2019 and delivered to the
Nautilus Environmental laboratory in Burnaby, BC on March 27, 2019. The samples were each
transported in four 10-L plastic containers and received at temperatures of 2.7 and 3.4°C. The
samples were stored in the dark at 4 + 2°C prior to testing.

This report describes the results of the toxicity tests. Copies of raw laboratory data sheets and
statistical analysis are provided in Appendix A. The chain-of-custody form is provided in
Appendix B.

The method for the 7-d rainbow trout embryo viability toxicity test is summarized in Table 1,
and followed procedures described by Environment Canada (1998) and modified by Canaria et
al. (1999). Statistical analyses were performed using CETIS (Tidepool Scientific Software, 2013).

WO# 190577 Nautilus Environmental Company Inc. 1
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Table 1. Summary of test conditions: 7-d rainbow trout (Oncorhynchus mykiss)

embryo viability single concentration test.

Test species
Organism source
Organism age

Test type

Test duration

Test vessel

Test volume

Test solution depth
Test concentrations
Test replicates
Number of organisms
Control/dilution water
Test solution renewal
Test temperature
Feeding

Light intensity
Photoperiod

Aeration

Test measurements

Test protocol
Statistical software

Test endpoints

Test acceptability criteria for controls

Reference toxicant

Oncorhynchus mykiss

Hatchery

<30 minutes post fertilization, <24 hour old gametes
Static-renewal

7 days

2-L plastic container

2L

17 cm

100% (undiluted) sample, plus laboratory control

4 per treatment

30 per replicate

Dechlorinated Metro Vancouver municipal tapwater

Daily (80% renewal)

14 + 1°C

None

Dark

24 hours dark

Continuous gentle aeration

Temperature, dissolved oxygen, pH and conductivity measured
daily; hardness and alkalinity of undiluted sample measured at

test initiation; survival checked daily
Environment Canada (1998), EPS 1/RM/28; Canaria et al. (1999)

CETIS Version 1.9.4

Embryo viability

Embryo viability >70%

Sodium dodecyl sulphate (SDS)

WO# 190577

Nautilus Environmental Company Inc. 2
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Results of the rainbow trout embryo viability toxicity tests conducted on samples VK6758-1645-
18 and VK6759-1645-18B are summarized in Table 2. There were no statistically significant
differences relative to the laboratory controls for either sample, with embryo viability in both

samples and all test treatments >81% (v/v).

Table 2. Results: 7-d rainbow trout (Oncorhynchus mykiss) embryo viability single
concentration test.

Embryo Viability (%)

Concentration (Mean + SD)
(% v/v)
VK6758-1645-18 VK6759-1645-18B
Laboratory Control 86.7 £ 23.1 82.8 £ 27.0
100 86.7 £ 20.3 81.1 +£32.7

SD = Standard Deviation
The samples were not statistically significantly different relative to their respective Laboratory Control

WO# 190577 Nautilus Environmental Company Inc.
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The health history of the test organisms used in the exposure was acceptable and met the
requirements of the Environment Canada protocol. The test met all control acceptability criteria
and water quality parameters remained within ranges specified in the protocol throughout the
test. Uncertainty associated with this test is best described by the standard deviations around
the means and/or confidence limits around the point estimates.

There were deviations from the test methodology. The eggs were exposed using a blocked
design (eggs from each of the four female fish were distributed separately in each of replicates
A to D) rather than pooled, as specified in the test method. The modification was used because
the egg quality from each female varied considerably, and blocking would minimize the effects
of poor quality eggs from one particular female fish. While the method specifies that a
minimum of four female egg sources must be used, at test termination one egg source
(Replicate A) produced results that were inconsistent with the other three. Thus, this replicate
was removed from the final statistical analyses. The deviations did not seem to affect the results
of the test and control criterion was met at the end of the exposure.

Results of the reference toxicant test conducted during the testing program are summarized in
Table 3. Results for this test fell within the acceptable range for organism performance of mean
and two standard deviations, based on historical results obtained by the laboratory with this
test. Thus, the sensitivity of the organisms used in this test was appropriate. The reference
toxicant was performed under the same conditions as those used for the samples.

Table 3. Reference toxicant test results.

. . Historical Mean cv
Test Species Endpoint (2 SD Range) %) Test Date

O. mykiss Viability (EC50): 2.2 mg/L SDS 4.1 (2.2 - 7.7) mg/L SDS 32 March 27, 2019

SD = Standard Deviation, CV = Coefficient of Variation, EC = Effective Concentration

WO# 190577 Nautilus Environmental Company Inc. 4
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Canaria, E.C., J.R. Elphick and H.C. Bailey. 1999. A simplified procedure for conducting small-scale
short-term embryo toxicity tests with salmonids. Environ. Toxicol. 14:301-307.
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APPENDIX A - Oncorhynchus mykiss Toxicity Test Data



Rainbow Trout Early Life Stage Summary Sheet

Client Mo, Start Date/Time: _palte T 2ol € 1745k
Work Order No.: 1905717 Test Species:  Oncorhynchus mykiss
Sample Information:

Sample ID: KSR - 1k

Sample Date: hoaetin Tl 201

Date Receivad: " 1a

Sample Volume: *® |l

Dilution Water:

Type: Dechlonnated Tap Water

Hardness (mg/l CaCOy): 1

Alkalinity (mg/L CaCO,); T

Test Organism Information:

Batch No.: SHLINY

Source:! I Wi

Loading Density: TCIPNT&

Number of male broodstock used: s

Mumber of female broodstock used: Ty

Sperm motility check:  Verification of sparm motility using a compound microscope

SDS Reference Toxicant Results:

Reference Toxicant ID: 1%
Stock Solution |D: — 1850

Date Initiated: 1
7-d EC50 (95% CL): _.ML'L{'::\' - m‘%s'q majL S0

Referance Toxicant Mean and Range: 4. (Z.2.-1.7Y L SD5
Referance Teoodcant CV (%) L =3

Embrs Civle)

Test Results:

h Sa i
(mesn 2 150 Control Wi -
EC25 % (vv) D% CL) | de1 & 151 [fe1Lis.
ECSQSAWY) (9% CL) | — = =
Reviewed by & Date reviewed: qu}-ﬂ!ﬂ

lnmueed. Chcloitsar A, 2016, Ver 1.2 Mauthus Ervvironmenial Company bhe



7-d Chronic Freshwater Toxicity Test
Initial and Final Water Quality Measuremants

Client: ar Start Dato & Time: it b, ‘1_‘: 2ol =1 1450
Sample ID: b Hra:m;w iyl H 2sol8 B igiSh
Work Crder #: i -g.
25 | | 3 .
| DO(mgl)  JierAoed | el (9T | &S ea- iG] wo 0.0 @2 o248
EH s [N (B[ pS] 29 7269 (13 | b [ 4.4 B3 e
|_Cond.{pSicm) 132 | T  l§ i 29 3¥ By o B 5T
tnitials waabet L | S 0 L ko e Ll
leO Days
Conceniration a 1 2 ) & 1] &
| Temperature (*C]_ WMolet 1S 1351 128] (35| M2 155 [14a 135 Me (35 135
poimgn) loqy oz liag [1o© I?‘I L2z | et 103 fo-0.0189 Jie g |
pH 1l Sk b2 24126133105 NS (1813 1% M6
Cond. (uSlem) |So® | <04 f}n’Lﬁ T cos £ Sol- |509
Initiats W, Wy LS [agur Jo T e T Y
Concentration ] 1 2 E 4 5 & T
Temperaturs (")
D0 (mglL)
BH
| Cond. [1iSlcm)
bnitials
Days
Concentration <] i 2 3 4 5 [ T
Temperaturs {*C)
DO {mgiL)
pH
| Cond. (pSicm)
inslials
Thermometsr (€3 % 0O metesiprobe: 23 1 M3 pH metestprote: 131 LI Conductivity meteiproe: MY | TS
Contral | (oai- P Analysts: =D, (3
T e e
= : -
mgiL as CaCO3 u-mln-:*.: ' 1
Sample Description: MW oo radovny ng edowr, g partledods
Commants

rmion 1.7 s bafy 1,

-1k
Hamin A, EfrvisesFasdnl Corgany b



Embryo Toxicity Test

Daily Mortality
Client: M 8w Start Date & Time: _ Ma~Cly 27 3l LB 1195,
Sampile ID: -3 Stop Date & Time:  hpe\ 3. 20% & 1815k
Work Order #: %2577 Test Species: Oncorynchus mykiss
Concentration | Rep| Day of Test - No. of Montalities Total i S
Ul why 1 3|4 65|87 EH'T; Undeveloped | Embryo | Exposed
Coadvo | 110 glol 1ole o 25 [= 5
2 11111 o (=] S0 | En
3 [ | o ¥, L= 30
| : Ll o | 2- k=) £
o =] = 25 3 o
:: | I £ o ] 25 2T
i ) (=] o e i |
4 [¥ Ll Ml " g 0 Il ] =
1
2
3
4
1
2
3
F]
1
F]
3
4
1
2
3
4
1
2
3
4
1
2
]
4
Tech Initials ik T T ol e T T Wt | i
Comments:
Reviewed by: 74 Date roviewed: Apad (€ >V

Winrsion 1.0 bk Jrs 39, 3008

Ma1AA Bl @rhatll Cormgaey Lo



CETIS Summary Report Ragsort Dube: D% Apr-t9 1344 {p 1 of 1)
Test CodeiiD: 19057Ta [ 11=2177-0031
Salmonid Embayo Survival and Developmand Tast Hautilus Environmontad
Bakgh D 258136512 Tesl Type: Dareblopesan Andlywls  Ywonne L
Start Date: 27 Mlas-15 1745 Pralocak: ECEPS URMWIE Dilgani: Dechiorinafed Tap Water
Ending Date: 03 Ape-18 1515 Species: Onoortyrchus mykiss Brinec
Teal Lanmpgeh: B2 F1h Tamen: T -~ ] S oancs: Trout Lodge Fish Famm Age:
Sample IDc  18-D4ZE-20E Code: TebEssaE Project:
Sample Date: 20 Mar-15 0819 Matesial: EMuam Sopwrca:  Maomm
Recwipt Date: 2T Mar-16 1330 CAS [PCE Ballonc  ViKGT58-1048-18
Samplo Age: 3T (2.7 *Ch Clinmt: Mauanm
Bingle Comparison Summany
Analysis i Compariacn Mathod PNalee Comparizon Fesult )
1558489080 Proportion Hommal Equsl Variance | Two-Sampls Tesd 04725 100 passed proportion nosmal 1
Proportion Hommal Summarny
Gonc=t Code Coue Mean S LCL  96% UCL  Min Max S Err StdDev CV% SeElmect
[ ] 0.BEET (o, al 1.6050 e ] 1.0000: 0.1%X3y 32305 28.05% O00%
L] 0.6e8T (nf el 108680 0 E3aa 1.0000 a1 02028 2340% 0O00%
Proportion Mormal Detasil
Cane-% Code Aep 1 Rop 2 Rip 3
o M 1.0000 10300 CLEDO0
ol ogaT 1. G050 CLETIS
Froportion Mormal Binomisis
Canc-% Code Rep 1 Fap 3 Rap 3
L1 M 3030 pe i i) 1830
W 20730 30 18730
Bty S rapliests st
L
e E.J@-HSHU\ s
(p B txcotid A
. ! '}
o pnbe por A W
000-184-406-4 CETIS™ i 54,11 Anapat: W= ol 1 Fﬂ'j",l'



CETIS Analytical Report

Rrpod Dute;
Test Codanl:

09 Apr 19 1348 fp 1 ol 2)
TROST e 11-NTT-R004

Eaimonid Emibrga Survival snd Develapmant Test

Mautilus Environmenital

Analysis 1Dz 1508451080

Endpoint:  Propomion Normal

CETIS Wersion: CETIEv 54

Analyzed: 08 Agr-13 13044 Analyais:  Parameiric-Two Sesnple Sastus Level: 1
Burtch 10: 12-581 38512 Test Type: Deveiopmant Anklpsl:  Ywonna Lam
Siar Dade: 3T Mar-10 17:45 Prodoesl; ESERS 1/RA2E Dilugrd:  Dechioineled Tao Water
Ending Data: O3 Apr-10 1515 Species:  Ownoorwynohes mykiss Biring:
Temt Longih: 54 21h Taxon: Achinopiensgs Source:  Troes Lodge Fish Farm Apge:
Sample ID:  19-8438-3318 Code: TEHOESOM Project:
Sample Date: 25 Mar-18 04:18 Misterial: Effuan Source:  Wxoam
Rocoipd Dabe: 3T Mar-19 1330 CAS [P Sistion:  VHETSS-1645-18
Sampie Age: ITh (2.7 °C) Clent: Mangam
Diata Tramsfonm LE] Companaosn Result FSD
Argadar (Corecied) c=T N00% passed proportion namal LAETR
Equal Variance t Two-Sam ple Test
Control wi Conc<% TesiSinf Critical MSD DF P. Pifalee  Decisiondoc5%)
Megalea Contal 05 007345 2132 QEed 4 CDF [rE frs Non-Sigrificant Efect
ANOWA Taklp
Source S Sguares Moan Square OF FSmi  Pwalue Decisionio:5%)
Bartwgan ke el .000558E 1 QOOE3eE B4 Mor-Significant EMact
E e B414518 0. H03ETE 4
Totsl 0414575 ]
Distributicnal Tests
Aftribute Tt TestiSiat Criticsl  P.alue Decistonio:1%)
Wananoes Warance Fatio F Test 1308 155 0.B5T2  Egqual Varsees
D gan Shapim-WWik W Nomality Tesl 0,734 043 00441 Meempl Depiribiution
Frapafion Mormal Summary
Conc-"% Coda Count  Mean §5% LCL 95% UCL Medlan  Min M Sad Err OV W, Effiect
L1 ] 3 QLgeaT 2930 1.,0000 1.0000 0.5000 1.0000 09333 - N e R
100 3 Qisgay G360 L0000 0.866T QEXE 1.0000 Q11T Fa ey el e ey 3
Angular [Corrected] Fransformed Summary
Cone-t% Coda Count  Mean 2% LCL BS% UCL Maedian  Min Max S Er V% %EMect
1] 2] 3 1.382 0.&3T 2153 1478 CLERE 1478 aagTa 2.7 0.00%
100 3 1362 0.517a 21007 1.387 al ot 1470 Ty AT 1LE1%
Froportion Normal Detail
Cans-% GO Forp 1 Rop 2 Rep 3
o H 10000 1,0000 0000
Ll OBEEF 1.0000 0,833
Angular [Cosrected) Transformed Detad
Conc-% Code R 1 Repd  Fepl
L M 1478 14780 O.B851
100 1.387 1478 09204
Propaoriion Marmal Binomials
Conc-% Crla Rep 1 Rep 2 Rop 3
a H 3050 o0 18530
104 Fa e 3030 1030
,” h.l-ﬂ.{[.lf
D00 1Bl - CETIZ™ v1.8.4.11 Anahed W Chis



CETIS Analytical Report Repoert Date: 00 Ape-19 1344 (p 2ol 3}

Test CodaNl: 1905778 / 11-2177-8031
Saimonid Embryo Survival snd Developmant Test Hputitus Environmantal
Analysis ID:  15-6549-1000 Endpoint: Proportion Moemal CETIS Version: CETISv1.84
Analyred: 08 Apr-18 13:44 Analysiy.  Parameinic-Two Sample Status Level: 1

1 =
. = &l
g £
o = |
e ,
000-184-296-8 CETIS™ v1 8,411 Analyst_ A= MM gk




Rainbow Trout Early Life Stage Summary Sheet

Chent: PR A Start Date/Time:_pirpia 21, 201% & 1T4SH
Work Order No.: LS Test Species:  Oncorhynchus mykiss

Sample Information:

Sample IO Wik 159 - 1etS -85
Sampile Date: Merthh 1la, 2014
Date Received:  peecly L7, 2018
Sample Volume: 4 x 1ol

Dilution Water:
Type: Dachlorinated Tap Water
Hardness (mg/L Calls): [

Alkalinity (mg/l CaCOy): 11

Test Organism Information:

Batch No.: o528 <

Source: st LodiR | Soncar Wi
Loading Density: 114 '!':.lL"—

Number of mae broodsioek used: £
Numbear of fermate broodsiock used:

-
Sparm motility check: _Vedfication of sperm maotility using a compound microscope

505 Reference Toxicant Results:

Reference Toxicant ID: Telld
Stock Solution 1D: 1450

Date Inftiated: T
7 EC50 (95% CL) 2.2 (2.1 = L ¢ Sbs
Reference Toxdcant Mean and Range: d (=1 « %05
Reference Toxicant CV (%) 2
TestResults: by JiaSligy (i) Sample 1D
(mean £ 2507 Cordral  NEISA-TgS =
| EC25 % (wh(85% CL) | et Tho [BLL £327 e
|_ECSD%Tulv) (85% CL} = £ ;
Reviewed by, W" Date reviewad: W I!Ehri'-'l'i'”‘T

Eapord: Dicioben 4, 3008, Vi, 1.2 Mausdes Erirenmenial Corssany e



7-d Chronic Freshwater Toxicity Test
Initial and Final Water Quality Measurements

Client: MastRan Start Date & Time: _ pesch, 27, Tol9 @ MMysh

Sample ID: _x%gqis_ﬁa-— 48 | PR StopDate B Time:  pprn] B, 1015 & 15050
Work Order & o CER % s

Test Specles: Oncorhynchurs mykiss

| Temperature (*€) |13.5 | (4ol13€ [Mo g | [Tof 5 yo|ns (e |35 1%y 1125
; ; '37?_ et [g‘} (o
. :

Thermomater: BEE3 00 meseetprobe: A4S 1 M5 ol msseaiprobe: 4% 1 M3 Sonductivity meterprobe: L% | 13

Control | jou- Analysts: 3P, 05 My
Hardnoss® "L 12 L
Alkalinity* 1l 4o - mm tu.r. :
* mglL as CaCO3 ¥
Sarnpie Description: ;!.;'I_{,I A [alewr, ne sl o sar L AD ﬂ:@& a5

Commemts; i
ok 1.7 b Joly ¥3, 1T

Pod it E-reivroivsoial Cormgeieny Int.



Embryo Toxicity Test

Daily Mortality
Cliont: Mty e Start Date & Time: _bprtin 29, 221507 1T45h
Sample ID: NEL1SH - [bYS- [B Stop Date & Time: _ppey | % 2s1% (@ |5EL
Work Order & 19511 Test Species: Oncorhynchus mykiss
o) bt e o i s o Total | TotaiNe.| Tota
(% i) 12|3|4|5|6| 7| ggge |Yndeweloped | Embryo | Exposed
owctre | 1laola loleloln ) [ s o_| %o
00 Y O 11 30 21
3 15 = % = 3D
4 O B I\ 2
= 1 i i = ] D
2 [T [T 1] | 5 e L
all ]I L1} ol e 7] ] 3z
14- A il 0 ] Bl \ ™ 1% U
2
3
L
1
2
3
]
1
2
3
4
1
F
3
4
1
Fl
3
4
1
2
3
4
Tech Initials e 150150 1Y haup 49 [wad D bwa. [ Wwh, | W
ey,
Commenis:
Reviewed by: %’ Dato reviewed: A’-F*u.th’",Qm'i‘
WSS 1.0 lEsued June DB 008 Nt Efrdnsnmanial Compaty o,




CETIS Summary Report Repeart Dute: 09 Apr-18 12:88 {p 1 of 1)
Test Coda'il: 18055 Th [ G351 0-R410
Balmanid Embryo Swurvival and Developmend Tast Hautilus Ervironmeental

Batch ID: Df-SL52. 48

Analyst  Yvorws Lam

EtrtDate: 27 Mar-15 1748 Prataeal: ELCEPS 1/RMIE Dilsent: Deachlorinaibaad Tap: VWiiler
Ending Datez 03 Apr-15 1515 Species:  Onoormmchus mylilss Brine:
Tost Length: B8d 21k Tasan: Actnoptarygi Sowrce:  Teowl Lodge Fiah Fams Agh:
Bample ID:  02-2A50-8630 Castha; CRECTHE Project
Sample Dute: 20 Mar- 190415 Maberial: EMuai SouancE: Mapoemm
Receipl Dpdn; I7 Mar-10 1330 CAS (PCl Siaton:  WHETHD-1B54-188
Eample Age: 38h (3.4 °C) Cliant: Maccam
Bingle Comparison Summary
Analpiis D Endpdind Comparison Mothod Pialue Comparison Result g
TE-R131-8660 Propariion Noomal Fiakesr Exact Tasl o472 100% passed propoion normal 1
Proporison Nomaal Summany
Conc-% Code Caourt Mean 5% LCL 3% UCL  MEs Max St Err St Dav  CV% REMwCE
(H M 3 0.A2BD oLisEs .00 o= 11,0000 01587 02705 2aTR  000%
100 3 LE-ha 0 000000 1.0000 QA3 1.0000 Q18 o33r2 4034% 20%
Proportion Normal Datail
Conc-% il Rap 1 Rep 2 Rep 3
4] M 0SsTT 10000 BLEAa1
00 1.0000 1. 0000 04333
Praporisan Mofmal Binomials
Conc-% Codgy Hep 1 Rep 2 Bep 3
1] M ki | S0ED 1
100 a0 307 1320
vl T

Sprdyiral oL

(e P h‘{w Az fa

psiihe peal” 25 nl'ﬂh"\)

1815

000-184-495-8 CETIE™ v1.5.4.11 Anatat: MM o



CETIS Analytical Report

Report Date: 0% Apr-18 13:46 (51 of 1)

Tesi Codeii- TII5TTh § B3-5139-5410
Salmondd Embryo Sursival and Development Test Maugilus Ervironmenial
Anabysis BD:  18-8121-B650 Endpoimt Proporiion Hamal CETIS Verslon: CETISv1 G4
Anabyzed: 00 Ape-10 1348 Analysls:  Single 3x? Contingancy Tabie Siatus Level: 1
Bakch ID: DE-B452. 2148 Test Type: Deenloperssn voers Lam
Giart Datm: 27 Mar-15 1745 Fratecal: ECEPS 1/RMIZE Dechisrnated Tap Waler

Ending Duate: 03 Ape-15 18:15
Teat Lemgth: Bd 21

Tamen; Ariedpin fegu

Teroui Lodge Figh Fams Age:

Sample I0:  02-2850-3630

Coda:  DGECTBE

Sample Date; 15 Mas-10 Di15 Material:  Efluem MECT

Recaipt Date: 27 Mar-15 1330 CAS [PCH: WKET50-1654- 168
Sample Age: 386 (3.4 °C) Chigmi: Maxaam

Data Transfodm Alt Hyp Cemnparisen Result
Uniransiemad CxT T00% passed prapartion noemal
Fezhor Exact Test

Test Sead P-Type  P-Walue ﬂi:hhnl-n:ﬂ}_

oaT2 Exget DT Man-Significan Efedt

Dats Summary
Conc-% Code 1] NR*R PropHR PropR
L1 i 15 B2 Q.8261 01730
100 17 B a1 01889
Froparticn Mormal Detall
Conc-% Ceda Rep 1 Rep 2 Rep 3
Li] N 0paETT 10000 08151
100 1,0000 1.0000 04333
Propartion Mormal Bincentaks
Cent-% Codo Rep 1 Rig@ 2 Rap 3
[4] H 30 1831
165 30°3%0 w30 12530
Qraphics
H; L ] -
= 3
i
&
akE
Pt 1814
0007 B4 -405-0 CETIS™ o1 8.4 11 Anakyst; LY LY aA:
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APPENDIX B - Chain-of-Custody Form




5 To Wbl Efvdonmental - Bemabry

CHAIN OF CUSTODY RECORD FOR SUBCONTRACTED WORK

Fage 01 of 03

B4 Commierre Dot
MaxXam
W e e Wby, BC, VA SNT COC & B3 74 5-VNAU-01-01
Tk (4] 420877
REPORT NP A TN ARALYINS REQUESTED
Address: 9331 - 4Rk Street. Cdmaonton, Albevta. TEB ZRA
Conaace hasmi: G plidiye Goutheo i
Email; GEoUth aldacin oo, edmenoosBmasematg it com
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CERE T

Test Substance

Client Name and Sample ID:
Job and Sample ID:

Ceriodaphnia dubia Bioassay Report

DDMI - 1645-188B
B921715- VK6759

Test Performed By: DBA, NM9, CSH

EENVFCD-00486/9
Tab: CER Report
Page 1 of 2

Date sample collected: 2019/03/26
Test Initiation Date: 2019/03/27
Test End Date: 2019/04/03
Dates when subsamples used: 2019/03/27 2019/03/31
2019/03/28 2019/04/01
2019/03/29 2019/04/02
2019/03/30
Dissolved Oxygen prior to test (mg/L): 9.4 Temperature (°C): 25
pH prior to test (pH units): 6.7 Conductivity (uS/cm): 513
Test Results Significant or non-significant Method Data Transforms | Outliers* ( concentration-replicate)
Sample Test |7 day Survival Result|  Effect Non-Significant Fisher Exact Test Untransformed N/A
Results (% - -
vol/vol) 7 day Reproduction Effect Non-Significant Wilcoxon Rank Sum Two- Untransformed 0-7
Result Sample Test
Reference Toxicant Results Endpoint 95% LCL 95% UCL Method Data Transforms | Outliers* ( concentration-replicate)
Reference |7 day Survival Result| LC50 138 127 1.50 Spearman-Karber Log- X 0.5-10
Toxicant Test -
Results (g/L) |7 9V R:;rjf“mo" IC50 1.29 113 136 Linear Interpolation Log-X N/A
7 day Survival Result| LC50
Control Chart v 1.55 1.02 2.36 Shewart n/a n/a
Data (g/L) 7 day Reproduction 150
Result 1.20 0.867 1.67

* If outliers were removed, describe in comments.

Comments

Test Organisms

Species:
Source of test organisms:
Age of organisms at test initiation:

Unusual Appearance, behaviour or treatment prior to use in test :

Mean % mortality of brood organisms during 7-day period proceding test:
Number of neonates produced by each organism in its third or fourth brood:

Mean number of neonates per adult during first 3 broods in 7 days:

Observations of ephippia:

Ceriodaphnia dubia

Aquatic Biosystems, Colorado
<24 hours, within 12 hours
None

6.9

28 neonates

24

None

All test organisms used to initiate this test were taken from a series of individual cultures, that originated from the same mass culture.
The 4th brood or subsequent broods produced during the test are not included in the final statistical analysis.

Test Facilities and Apparatus

Name address of test laboratory:
Test vessels used:

Control/Dilution Water

Consists of:

Test Method

Reference method used for testing:

Maxxam Analytics. 9331 48st NW, Edmonton,

AB

Fisherbrand 20 x 150 mm lime glass test tubes

16 L RODI from in-house system, to which the following are added:

4 L Perrier Brand carbonated spring water
1 mL cyanocobalamin (Vitamin B-12)
1 mL Sodium Selenate Decahydrate

Biological Test Method: Test of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia . Environment Canada,

EPS 1/RM/21 Second Edition - February 2007



Did the following occur during sample preparations:
Filtered:
Adjusted for hardness:
Adjusted for pH:
Frequency of observations:
Frequency of water quality measurements:
Design and description of any specialized procedure:
Program used for statistical calculations:

Reference method used for statistical calculations:

Test Conditions and Procedures

Number of test solutions:
Number of test concentrations:
Concentrations tested (%):
Units of tested concentrations:
Number of replicates:
Volume of test solutions:
Depth of test solutions:
Individuals per test vessel:
Was pre-aeration performed:

Procedure:

Rate:

Duration:

Dates where pre-aeration occurred:

Aeration during testing:

Refer to comments section for any deviations.

No

No

No

24 +1 hour
Daily

N/A

EENVFCD-00486/9

Tab: CER Report
Page 2 of 2

Comprehensive Environmental Toxicity Information System (CETIS). Tidepool Scientific Software. Version 1.9.3.0

Guidance Document on Statistical Methods for Environmental Toxicity Tests. Environment Canada, EPS 1/RM/46 - March

20

1 and a negative control
100

% vol/vol

10

215 mL

>25cm

1

Yes

QOil-free

<100 bubbles / minute
20 minutes

2019/03/27 2019/03/31
2019/03/28 2019/04/01
2019/03/29 2019/04/02
2019/03/30

None

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.
Refer to comments section for any deviations regarding reference toxicity testing.

Ceriodaphnia dubia Survival and Reproduction Observations

Note: Mortalities are indicated by an "

in the column and row of the concentration, replicate and day of occurance. If organism was not used for testing, this will be indicated by "N/A" in mortality and neonate columns for the replicate.

j N Day of Testing C Cumulative
C ation SD of mean
(%/%vol) number L 2 3 4 5 6 7 8 Mean % Mean reproduction
Mortality Mortality Mortality Mortality Mortality Mortality | neonates Mortality Mortality] Mortality |Reproduction P
1 0 0 0 5 8 0 15
2 0 0 0 5 10 13
3 0 0 0 0 10 18
4 0 0 0 4 11 0 16
Control 5 0 0 0 3 10 0 B 10.0% 27 6.0
6 0 0 0 7 10 16
7 0 0 0 4 11 0 X
8 0 0 0 7 10 0 16
9 0 0 0 5 9 12
10 0 0 3 0 8 7
1 0 0 0 6 9 0 11
2 0 0 0 4 9 0 11
3 0 0 0 5 13 8
4 0 0 0 6 8 0 13
100% 5 0 0 0 6 u 0 13 0.0% 27.2 2.0
6 0 0 0 7 10 0 14
7 0 0 0 5 10 0 13
8 0 0 0 6 7 0 14
9 0 0 0 0 14 12
10 0 0 0 6 10 11
Average Values for Chemical Data of Test Concentrations
Before Effluent Renewal After Effluent Renewal
Test Concentration Conductivity
(% vol/vol) Date Temperature (°C) pH (uS/cm) DO (mg/L) Date Temperature (°C) pH Conductivity (uS/cm) DO (mg/L)
Control 26 7.8 180 75 25 7.7 189 6.7
2019/03/27 2019/03/28
100 26 7.0 518 8.8 25 74 515 6.9
Control 25 7.9 175 75 24 75 173 6.4
2019/03/28 2019/03/29
100 25 7.0 509 9.1 24 73 480 6.6
Control 25 7.9 173 73 25 7.7 178 6.4
2019/03/29 2019/03/30
100 25 7.0 501 8.9 24 73 493 6.6
Control 25 7.9 176 7.1 26 7.8 180 7.3
2019/03/30 2019/03/31
100 25 7.0 507 8.6 26 75 502 74
Control 24 8.1 172 7.7 26 7.8 178 6.7
2019/03/31 2019/04/01
100 25 7.1 503 9.2 26 75 507 6.7
Control 25 8.0 127 74 25 74 136 6.8
2019/04/01 2019/04/02
100 25 7.1 502 8.7 24 73 453 74
Control 26 7.7 130 7.6 25 74 133 6.6
2019/04/02 2019/04/03
100 26 7.0 517 8.7 25 72 501 6.5
Control N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
100 N/A N/A N/A N/A N/A N/A N/A N/A




Max¥am

RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B921715
Client Project Name & Number:  Quarterly Tox SNP-A Sample Number: VK6759-01
Test Result:
48 hrs Mortality % 0 Statistical Method:
Mean percent mortality: Sample 0 Control 0
Sample Name : 1645-18B Sample Matrix : Grab Water
Description: Clear and colourless. Sample Prior to Analysis:
Sample Collected: Mar 26, 2019 04:15 AM Sampling Method : N/A pH: 6.9
Sample Collected By: AH Site Collection: N/A Temperature : 19°C
Sample Received: Mar 26, 2019 02:42 PM Volume Received: 1L Dissolved Oxygen: 10.9 mg/L
Analysis Start : Mar 27, 2019 03:19 PM Temp.Upon Arrival: -2 °C Sample Conductance: 442 pS/cm
End: Mar 29, 2019 03:29 PM Storage: 2-6°C Hardness: 120 mg CaCO 5/L
Concentration Temperature | pH | Conductivity Dg;;gl\éid Mortality | Mortality | Immobility [ Immobility | Temperature | pH | Conductivity Dg;;gl\;id
o o N o
(°C) (pH) (uS/cm) (mg/L) (#) (%) (#) (%) (°C) (pH) (uS/cm) (mg/L)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hr 48 hrs 48 hrs
0 20 8.0 389 8.5 0 0 0 0 20 8.0 395 8.4
0 20 7.9 391 8.4 0 0 0 0 20 8.0 398 8.3
0 20 8.1 391 8.4 0 0 0 0 20 8.0 392 8.4
100 20 7.0 456 10.7 0 0 0 0 20 7.6 463 8.5
100 20 7.0 456 10.8 0 0 0 0 20 7.6 460 8.5
100 20 6.9 455 10.7 0 0 0 0 20 7.5 466 8.4
. Mortality | Mortality | Immobility [ Immobility
Concentration
(#) (%) (#) (%)
% vol/vol 48 hrs 48 hrs 48 hrs 48 hrs
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
100 0 0 0 0
100 0 0 0 0
100 0 0 0 0
Comments : None

Culture/Control/Dilution Water:

Hardness:

City of Edmonton dechlorinated tap water
180 mg/L CaCOs

Other parameters available on request.

Test Conditions

Organisms per Vessel :
Total # of Organisms Used :

Test Volume :

Loading Density :

Test concentration :

10 Pre-aeration Time : 30 min
60 Test Temperature : 20t2°C
150 mL Vessel Volume : 225 mL

15.0 mL/Daphnia Photoperiod : 16:8 (light: dark)

0,0,0,100,100,100 (% vol/vol)

Rate of Pre-aeration :

Test Hardness Adjusted :
Test pH Adjusted:

25-50 mL/min/L
No
No

Test Organism :

Age at Test Initiation :
Culture Photoperiod :

Culture Temperature :

Culture Diet

Daphnia magna Source :
<24 hrs
16:8 (light: dark)

20+£2°C

In House Culture

Average Brood Size :
% Mortality within 7 days :
Time To First Brood :

19.9
3.2
8 Days

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

Maxxam Analytics

9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187

Page 1 of 2

WWW.maxxam.ca




)\// I RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%
Max¥am
™ -

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B921715
Client Project Name & Number:  Quarterly Tox SNP-A Sample Number: VK6759-01
Reference chemical: Sodium Chloride Test Date: Mar 27, 2019
Test Endpoint 48 hrs LC50 (95% confidence interval) : 6.17 (5.50, 6.93)g/L Statistical Method : Untrimmed
Spearman-
Karber
Historical Mean LC50 (warning limits) :

6.10 (4.57, 8.14) g/L Concentration : 0,1.71,2.56,3.82,5.7,8.5 g/L

Test Method EPS 1/RM/14

Method Deviations: None

Note: The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Analyst : Cara Shurgot, Dustin Banks, Kyle Monaghan

Verified By : Dustin Banks, Analyst 2 Date: Apr 02,2019 04:11 PM

Maxxam Analytics 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187

Www.maxxam.ca
Page 2 of 2



RESULTS OF RAINBOW TROUT SINGLE CONCENTRATION-100%

Max¥am

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B921715
Client Project Name & Number:  Quarterly Tox SNP-A

Test Result:

96 hrs Mortality % 0 Statistical Method: Visual

Sample Name : 1645-18B Sample Matrix : Grab Water
Description: Clear and colourless Sample Number: VK6759-03
Sample Collected: Mar 26, 2019 04:15 AM  Sampling Method : N/A Site Collection: N/A
Sample Collected By: AH Volume Received: 20L Temp.Upon Arrival: -2 °C  Storage: 2-6°C
Sample Received: Mar 26, 2019 02:42 PM  pH: 6.8 Dissolved Oxygen: 11.6 mg/L
Analysis Start : Mar 27,2019 01:20 PM  Temperature : 13°C Sample Conductance: 387 uS/cm
- Dissolved . . Atypical Atypical . . Atypical Atypical
Concentration Temp():eé;ture (S:) Co(r:]dsl;z?;lty Oxygen Mo(r;e);llty Mo(l:;a;llty Behaviour | Behaviour MO(I‘;?hty Mo(r‘;a;llty Behaviour | Behaviour
(mg/L) (#) (%) (#) (%)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hrs 48 hrs 48 hrs
0 15 7.8 347 9.0 0 0 0 0 0 0 0 0
100 14 6.9 374 10.6 0 0 0 0 0 0 0 0
. . Atypical Atypical L Dissolved . . Atypical Atypical
Concentration Mo{;?“ty Mo(r;e;llty Behaviour | Behaviour Tem;zfgture (p:) Co(r:]dsl;z:;v)lty Oxygen Mo{;?“ty MO(I‘;E;MV Behaviour | Behaviour
’ (#) (%) P (mg/L) ’ (#) (%)
% vol/vol 72 hrs 72 hrs 72 hrs 72 hrs 96 hrs 96 hr 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs
0 0 0 0 0 15 8.0 352 9.0 0 0 0 0
100 0 0 0 0 15 7.5 416 8.8 0 0 0 0
Comments : None
Culture/Control/Dilution Water City of Edmonton dechlorinated tap water
Hardness: 190 mg/L CaCOs3 Other parameters available on request.
Test Conditions Test concentration : 0,100 (% vol/vol)
Organisms per Vessel : 10 Test Temperature : 15+1°C Solution Depth : >15cm
Total # of Organisms Used : 20 Pre-aeration Time : 120 min. Rate of Aeration 6.5+1 mL/min/L
Test Volume : 20L Vessel Volume : 38L Test pH Adjusted: No
Loading Density : 0.2 g/L Photoperiod : 16:8 (light: dark)
Test Organism : Rainbow Trout (Oncorhynchus mykiss) Source : Spring Valley Trout Hatchery
Culture Temperature : 15+2°C Weight (Mean) +-SD : 04+0.1g Length (Mean) +-SD : 3.73+ 0.13cm
Culture Water Renewal : > 1.0 L/min/kg fish Weight (Range) : 0.4-05¢g Length (Range) : 3.40-3.90cm
Culture Photoperiod : 16:8 (light: dark) % Mortality within 7 days : 0.2%
Feeding rate and frequency : daily: 1-5% biomass of trout. Acclimation Time: >14 days
Reference chemical: Phenol Test Date: Mar 07, 2019
Test Endpoint 96 hrs LC50 (95% confidence interval) : 9.50 (8.64, 10.3)mg/L Statistical Method : Probit
Historical Mean LC50 (warning limits) : 10.3 (8.65,12.3) mg/L  Concentration : 0,8,10,12,15,20 mg/L
Test Method EPS 1/RM/13
Method Deviations : None
Note: The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.
Analyst : Cara Shurgot, Dustin Banks, Kyle Monaghan
Verified By : Natasha Lloyd, Analyst 2 Date: Apr 09, 2019 10:00 AM
Maxxam Analytics 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 WWW.maxxam.ca

Page 1 of 1
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Toxicity Testing on VM7449-1645-18 and
VM7450-1645-18B

(collected April 8, 2019)

Final Report

May 8, 2019

Submitted to: Maxxam Analytics
Burnaby, BC

8664 Commerce Court, Burnaby, BC V5A 4N7
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Report By: Reviewed By:
Jeslin Wijaya, B.Sc. Edmund Canaria, R.P.Bio
Laboratory Biologist Senior Reviewer

This report has been prepared by Nautilus Environmental Company Inc. based on data and/or
samples provided by our client and the results of this study are for their sole benefit. Any

reliance on the data by a third party is at the sole and exclusive risk of that party. The results
presented here relate only to the samples tested.

WO#190682 Nautilus Environmental Company Inc. ii
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Sample Information and Test Type

Sample ID VM7449-1645-18 and VM7450-1645-18B
Sample collection date April 8, 2019
Sample receipt date April 11, 2019

Sample receipt temperature 48 -4.9°C

Test types 72-h Pseudokirchneriella subcapitata growth inhibition

Summary of Results

Cell Yield (Mean * SD)

% (v/v)
VM7449-1645-18 VM7450-1645-188B
Laboratory Control 386 £ 3.1 38227
95.2 90.0 + 5.1* 86.8 + 5.4*

SD = Standard Deviation
* = indicates cell yield that was significantly greater than the laboratory control

WO#190682 Nautilus Environmental Company Inc. il
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Nautilus Environmental Company Inc. conducted a 72-h Pseudokirchneriella subcapitata growth
inhibition toxicity test for Maxxam Analytics on samples identified as VM7449-1645-18 and
VM7450-1645-18B. The samples were collected on April 8, 2019 and delivered to the Nautilus
Environmental laboratory in Burnaby, BC on April 11, 2019. Samples were transported in two 1-L
plastic containers each and were received at temperatures of 4.9 and 4.8°C. The sample was
stored in the dark at 4 + 2°C prior to testing.

This report describes the results of the toxicity tests. Copies of raw laboratory data sheets and
statistical analyses are provided in Appendix A. The chain-of-custody form is provided in
Appendix B.

Methods for the toxicity tests are summarized in Table 1. Testing was conducted according to
procedures described by Environment Canada (2007). Statistical analyses were performed using
CETIS (Tidepool Scientific Software, 2013).

WO# 190682 Nautilus Environmental Company Inc. 1
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Table 1. Summary of test conditions: 72-h Pseudokirchneriella subcapitata growth

inhibition test.

Test species

Organism source

Organism age
Test type

Test duration
Test vessel

Test volume
Test concentrations

Test replicates
Number of organisms
Control/dilution water
Test solution renewal
Test temperature
Feeding

Light intensity
Photoperiod

Aeration

Test measurements

Test protocol
Statistical software

Test endpoint

Test acceptability criteria for controls

Reference toxicant

Pseudokirchneriella subcapitata, strain CPCC #37

In-house axenic culture, obtained from Canadian Phycological
Culture Center, and originally isolated from Nivelta River,
Norway.

3-to 7-day old culture in logarithmic growth phase

Static

72 hours
Microplate
220 pL

Full strength sample diluted to 95.2% (v/v) with nutrients, plus
laboratory control
4 per treatment; 8 for laboratory control

10,000 cells/mL

Deionized water supplemented with nutrients
None

24 + 2°C

None

3600 to 4400 lux

24 hours light

None

Test area temperature measured daily; temperature and pH
measured at test initiation; pH of two control wells measured
at test termination

Environment Canada (2007), EPS 1/RM/25

CETIS Version 1.94
Algal cell growth inhibition

>16-fold increase in number of algal cells; CV < 20%; no trend
when analyzed using Mann-Kendall test
Zinc (added as ZnSQOy)

WO# 190682

Nautilus Environmental Company Inc. 2
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The results of the toxicity test on samples VM7449-1645-18 and VM7450-1645-18B are
summarized in Table 2. Significant stimulatory effects on cell yield were observed in both
samples. Percent stimulation was 133% for sample VM7449-1645-18 and 126.8% for sample
VM7450-1645-18B.

Table 2. Results: 72-h Pseudokirchneriella subcapitata growth inhibition test.
Mean + SD
Concentration VM7449-1645-18 VM7450-1645-18B
(% v/v) Cell Yield Stimulation Cell Yield Stimulation
(x 10* cells/mL) (%) (x 10* cells/mL) (%)
Laboratory Control 38.6 + 3.1 -- 382 +27 --
95.2 90.0 £ 5.1* 133.0 86.8 + 5.4* 126.8

SD = Standard Deviation
* = indicates cell yield that was significantly greater than the laboratory control

The health history of the test organisms used in the exposure was acceptable and met the
requirements of the Environment Canada protocol. The test met all control acceptability criteria
and water quality parameters remained within ranges specified in the protocol throughout the
tests. There were no deviations from the test methodology. Uncertainty associated with the test
is best described by the standard deviation around the mean and/or the confidence intervals
around the point estimates.

Results of the reference toxicant test conducted during the testing program are summarized in
Table 3. Results for this test fell within the range for organism performance of the mean and two
standard deviations, based on historical results obtained by the laboratory with this test. Thus,
the sensitivity of the organisms used in the test was appropriate. The reference toxicant test was
performed under the same conditions as those used for the sample.

Table 3. Reference toxicant results.
. . Historical Mean cv
Test Species Endpoint (2 SD Range) %) Test Date
P. subcapitata Growth (IC50): 32.5 pg/L Zn 31.0 (25.0 - 38.5) 11 March 29, 2019

SD = Standard Deviation, CV = Coefficient of Variation, IC = Inhibition Concentration

WO# 190682 Nautilus Environmental Company Inc. 3
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Environment Canada. 2007. Biological test method: growth inhibition test using the freshwater
alga. Environmental Protection Series, Report EPS 1/RM/25. Second Edition, March 2007.
Environment Canada, Method Development and Application Section, Environmental Science
and Technology Centre, Science and Technology Branch, Ottawa, ON. 53 pp.

Tidepool Scientific Software. 2013. CETIS comprehensive environmental toxicity information
system, version 1.9.4.11 Tidepool Scientific Software, McKinleyville, CA. 275 pp.

WO# 190682 Nautilus Environmental Company Inc. 4
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— Pseudokirchneriella subcapitata Toxicity Test Data



Pseudokirchneriella subcapitata Summary Sheet

Clent e Stan Datw: Fp il w14
Work Order Mo = Set up by, [pe)
Sample Informaticn:
Sample I0: e~ 3
Sampla Date:
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Cuture Dater AR5t
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72-h Algal Growth Inhibition Toxicity Test

Water Quality Measurements
Cliant ; Moxyint Setap by, L]
Sample i YR - i1 8 Test DateTime: EFEH 1 ﬂ[ﬂE 12egh
Work Order No.: Ao el CER & Lg-
Toat Bpecivs: T
il Dl Bl = /9 apeotCummn: bl cumue Hesn: Clood
CuluewCount: 1 345 2 365 averages F55  Cumure Coll Dessity i 355 X o Leilyfnl
v mmmglkﬁleg —— » b20mi
Time Zaro Counts: 1 3 3% Average: 25
Mo, of CallsimL: HA5y ot il Donsity:  Wosswmt o zmud 0 n ol I3 celb/mile
Concentration | YWabsr Qeality incubalor Temperature : rotaied T3 per dy
Belnifv) | oM [Temp () e
L0 0 h 1] T L L Tih ﬂ_! !‘L et L] TE M
el 192 lte e | o |ua| v | < A~
G Sl bl Te [Tl e ] "

P— ey | ey | M ey 8= | o= M ML) & |-

Initial controd pH: Wl 1 123 weiz___ 1

Final comtral pit:  Wel 1 3. | waz___ 3.

T T e—" HoY P NC— Bpwt y AR
Thermometer: T Lightmeter: | pH meteriprobe: 1 | |

Sample Description: ey T
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Veruon 1T, e iy U9, BGA7
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Pseudokirchneriella subcapitata Toxicity Test Data Sheet
72-h Algal Cell Counts

Cliant: PG WA Start Date/Time: il l.'ﬂ."LlQ I’j'ﬂ"?l".
Werk Order #: 144 R Temmination Date: BT 14 NTE emh
Sample ID:  Ypiges- a1 Tes! s&d up by, ; ) oy
Eﬁﬁwmﬁm Rep | Court 1 | Count 2| Count 3 | Count 4 Comments Ll
— Contral B _--f:liﬂ it}
B it.'
c 4
o | ut
E | 94
F |l 3
G | 4%
H | 98
A | 94 |
B
5.7 21 |
D | 9 -
-
B
_C
D
A
B
C
D
A
B
_C
D
A
8
c
D
A
8
[+
¥
A
B
[
0
Comments;

Reviewed by: &, Date Reviewed: Me,, Ph

Varsion 1.0 Modified May 8, 2008 Maistilus Emaronmental



Pseudokirchnerielia subcapitata Algal Counts

Chart Blaccam Star DabaiTime: 11-Ape-18 & 12000
WO 190682 Termination DatefTime  14-Apr-19 @ 12000
Sampie ID;  VMT449-1645-18
initial Cell Density: 10882 ceiliml, 235000
0.22
0.01
Concentraion FRep Counld Count2 Countd Countd Mean Call Yield 10681.82
Welwiv) 1oy @m0y x10h (x109 (= 10%) (x 10
catymL
Control A .} 38 159  mean 388
B8 41 41 9 S0 3.087E8S
c a7 ar B8 CV 7.956281
D 44 ) 429
E 1 30 79
F 36 38 349
G a4 4d 429
H 38 38 369
852 A 23 93 g91.8
B 84 84 azg
c a1 a1 89.9
D 56 £ 94,9
A #DIVIO! SOV
B #DIVI0! SOV
c #DIVIO! DIV
o #DIVIDE IV
A #DIVID! DIV
&8 20V SOV
o SOV #0001
o DIV #DIVIOI
F-Y O WO
8 DIV #DIVDI
c SOV #OIVD!
D #FOIVID! #DIv!
A FOMVIDI DIV
B FOIVID! #DIVIOI
c EDIVIO1 #OIVIO!
D FDIVIDI #DIVOI
A #DIVIO! 201V
B DIV #DIVID!
c ROV #DIVO!
D EDIVDI 2DV
A EDIVIOI #0IVIO!
B #DINVIO! apiviar
c #DIVIO! Clal
D #DIVIO! #DIv!
M
Reviewed by: J Diate reviewed: h“"*f :"'f )

wernkon 1.1; Modilissd Sepfembes 28, 20118 i Erssrsnmienial Compery g



CETIS Summary Report Roport Date: 07 May=18 14638 {p 1 of 1)

Tl CodniD; TH0082a /1518781788
EC Alga Growih Inhib&ion Tesi Haudilus Ervironmeental
Baich i 11-3520-%85 Testt Type: Gl Growth Anabygt:  Nemi Tran
Start Date: 11 Apee 1912200 Protocol ECEPS 1RMEE Dilsent:  Daionized Waler + nuinenis
Erding Date: 14 Age-18 1200 Species: Pueudoionchnerella subcapfata Brira
Test Length: T3 Taxon:  Chiorophyla Bowe:  IeHoule Collune dge: &
Sampie ID; 0528018815 Code:  JS4C30 Project:
Sample Dinie: 52 dpe-19 1515 Maserial: Waler Sample Socurces  Maxnam
Recaipt Date: 11 Age-19 0745 CAS [PC): Smsione  VMT440-1848-18
Saemple Aga: B8 (4.6 () Cligni: AR
Shnghs Comparison S ummany
Anatysis ID Endpoint Comparisan Methca P-Walue Comparison Result 5
03-4080-5555 Cell Yiedd Equal Vararce | Two-Gample Tesl <1.0E-37 85.2% failed cob yield 1
Call Yleld Summary
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CETIS Analytical Report Repor Date: 0T May-t9 W38 piof 2)

Test Goded®i: 1e0562a 7 15-1878-1T82
EC Alga Ckrowih Inhibition Test Hautilus Epvirenmesnial
Aralysis ID;  OO-$050-B555 Endpoint  Call Yiaid CENS Warsdon: CETISvi1 g4
Analyzed: 07 May-19 14:37 Analysls:  Parametric-Two Sample Status Leve: 1
Batch ID:  11-3520-3885 Teat Typa: Call Growth Anatyst:  Mimi Tran
Stari Dmbe; 117 Ape15 12100 Protocol: ECEFRS LRMIS Dilsent  Deonized Walsf & flhiefts
Ending Dufe: 14 Ape-15 1200 Speciss:  Pyeudpiirchnerielly subcapiats Brina:
Test Length: T3k Taman: Chinrepiyin Epuwrce:  InHouse Culture Agn: G
Sample I CS5-2801-8818 Coda: IR Project:
Sample D 0S8 Age-10 1500 Materisl: ‘Watss Sampls Sourckc  Maxaam
Receipt Date: 11 Age-15 0745 CAS (PC: Stasion:  VMT440-1B45.13
Sample Ago: &5h (4.5°C) Chisnl: Macvam
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CETIS Analytical Report Report Date: O May-19 14:38 (p 2 of 2)

Tast Codeill: 1008828 [ 15-1978-1798
EC Alga Grewth inhibition Test Hautilus Erwstanmental
Analysis ID:  D3-4050-8585 Endpoint: Call Yield CETIS Version: CETISv1 0.4
Anabyzed: 07 May-1% 1437 Analysis;  Paramatric-Two Sample Statws Level: 1
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Pseudokirchneriella subcapitata Summary Sheaot
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T2-h Algal Growth Inhibition Toxicity Test
Water Quality Measurements
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Pseudokirchneriella subcapitata Toxicity Test Data Sheet
72-h Algal Cell Counts
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Ripert Dals: OF Ry 18 Y440 1 04 1)
CETIS Summary Report s : || ;
EC Alga Growih inkibition Test Haubilus Envisgnmenial
Baich i;  O4-TO4T-S853 Test Typa: Ciell Groneth £ Mimi Tran
Stwrd Duba: 11 Ape- 1R 12200 Protocol:  ECIEPS 1RIMIS Dilpent:  Delonzed YWaier = nidisnis
Erding Date: 14 Age-15 1200 Bpecies: Puoudokinchnaneld subcapls Brina:
Tiesi Lengths 7% Taman: ChHioropinyts Bource:  (n-Houts Cullune dge: Bd
Sample D;  FE-3300-2180 Gode: ATRCFRED Project
Saemphe Date: 008 Apr-18 1811 Maderial:  WWaMer Sampla Sowrce:  MUEGGHT
Rscsipt Date: 11 Ape-19 0745 CAS [(PC): Sttion:  VMTASE45-15B

Sample Age: 58 (4.8 °C)
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CETIS Analytical Report Repgant Date: 07 May-10 1440 (p 1 of )
Test CodaiD: 1906820 | D8-2042-8859
EC Alga Growth Inhibition Test Haugilus Erviranmeenial
Aratysis ID:  14-0268-3040 Endpaint  Cedl Yield CETIS Version: CETISv1.94
Anslyzed: 07 May-19 14:40 Anadysis: Faraenelric-Twe Sampie Status Level: 1
Batch 1D O4-TOST-S850 Test Type: Cel Geowth Analyst:  Mimi Tran
Stari Date: 11 Ag-18 12400 Protocol:  EC/EPS URAMIS Dicent:  Deionized Water + nuiriants
Ending Date: 14 Ape-18 12200 Species:  Pasudokinchnacells subcapiata Briew:
Test Length: 72h Taxone  Chiosophyta Source:  In-House Culure Ao G
Sample ID:  09-3303-2160 Code: ITRCFOED Project:
Saenpla Date: 08 Apr-19 1511 Material:  Water Sampls Seurce:  Maoam
Recelpt Dabe: 11 Apr-19 07 45 CAS (PC): Station:  VMT4S0-1645-166
Sampda Age: &Sh [(4.8*C) Clignk: Wamaem
Data Transtorm Al Hyp Comparison Result M50
Lintrassformad caT 95 7% faded cell el 10.87%
Equal Variance § Twe-Sample Tost
Controd vs  Coatred il Test Stat Critical WSD DF P- P-Value Decislon{a5%]
Hegative Cortrol ~ 95.2° 2118 1.812 4187 10 CDF <1 OE-37 Sigaifican EMact
Auxiliacy Tests
Attrinute Test Test 5tat Critical  P-Value  Decision(a %)
Control Trand Mann.Kendall Trend Test 10000  Mon-Signiicant Trend in Control
ANGVA Table
Source Sum Squanes Mean Square DF FSest  P-Value Decisicn(a:$%)
Batwoon BITZET BITZ 6T 1 4472 <1 0E-37 Significant EMgci
Erren 140.25 14,028 10
Total 8412.62 1
Distributional Tests
Attribute Test Test Giat Critical  P-Value Dwcisbon(o:1%)
VRAaNGES Varance Ratio F Test 4,021 0B 01180  Equal Vardaeces
Distribution Shapiro-Wilk W Normaity Test 0.577 0.8025 09680  Mormal Distributhon
Call Yield 5 uenmary
Conc-*a Code Count  Mean  SS% LCL 95% UCL Median Min Max SulErr OV %Effect
o ] & 38.25 3558 40,52 T T 42 0.850 700%  0.00%
95.2 4 BS.7S THA 854 B 81 i 212 BITH  S126.80%
Cll Yiedd Detail
Conc-% Code Mepi Rep? Fep3  FRepd  Rep5 Repé  Rep?  Reps
o N T M 40 38 40 a7 a2 3%
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CETIS Analytical Report Raport Date: O May-19 14:40 (p2 of 3

Test Codadll; 1R05EED J D6-2042 889
EC Algs Growdh Inhibition Test Hautilus Environmantal
Anabysis ID:  14-0268-3040 Endpoint: Ceil Yield GCETIS Wersdon: CETIE.54
Anabyred: 07 May-18 14240 Anaiysis: Paramelfic-Two Sampla b Leval: 1
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TFETETE
[N ETEAE ]
Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B950328
Client Project Name & Number:  Quarterly Tox SNP-A Sample Number: VY7818-01
Test Result:
48 hrs Mortality % 0 Statistical Method:
Mean percent mortality: Sample 0 Control 0
Sample Name : 1645-18 Sample Matrix : Water
Description: Clear, Colourless Sample Prior to Analysis:
Sample Collected: Jun 25,2019 12:18 AM Sampling Method : N/A pH: 6.9
Sample Collected By: AH Site Collection: N/A Temperature : 20°C
Sample Received: Jun 25,2019 01:41 PM Volume Received: 1L Dissolved Oxygen: 9.9 mg/L
Analysis Start : Jun 27,2019 01:35 PM Temp.Upon Arrival: ~ 7°C Sample Conductance: 443 uS/cm
End: Jun 29, 2019 02:19 PM Storage: 2-6°C Hardness: 100 mg CaCO 3/L
Concentration Temperature | pH | Conductivity Dg;;gl\éid Mortality | Mortality | Immobility [ Immobility | Temperature | pH | Conductivity Dg;;gl\;id
o o N o
(°C) (pH) (uS/cm) (mg/L) (#) (%) (#) (%) (°C) (pH) (uS/cm) (mg/L)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hr 48 hrs 48 hrs
0 21 8.1 355 8.2 0 0 0 0 20 8.2 336 8.2
0 21 8.1 358 8.2 0 0 0 0 20 8.2 339 8.2
0 21 8.0 358 8.2 0 0 0 0 20 8.2 342 8.2
100 20 7.2 452 10.0 0 0 0 0 20 7.6 428 8.2
100 20 7.0 451 9.4 0 0 0 0 19 7.5 430 8.3
100 20 6.9 452 10.0 0 0 0 0 20 7.6 428 8.2
. Mortality | Mortality | Immobility [ Immobility
Concentration
(#) (%) (#) (%)
% vol/vol 48 hrs 48 hrs 48 hrs 48 hrs
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
100 0 0 0 0
100 0 0 0 0
100 0 0 0 0
Comments : None

Culture/Control/Dilution Water:

Hardness:

City of Edmonton dechlorinated tap water
160 mg/L CaCOs

Other parameters available on request.

Test Conditions

Organisms per Vessel :

Total # of Organisms Used :

Test Volume :

Loading Density :

Test concentration :

10
60
150 mL

Pre-aeration Time :
Test Temperature :
Vessel Volume :

15.0 mL/Daphnia Photoperiod :

30 min
20+2°C

225 mL

16:8 (light: dark)

0,0,0,100,100,100 (% vol/vol)

Rate of Pre-aeration :

Test Hardness Adjusted :
Test pH Adjusted:

25-50 mL/min/L
No
No

Test Organism :

Age at Test Initiation :
Culture Photoperiod :

Culture Temperature :

Culture Diet

Daphnia magna
<24 hrs

16:8 (light: dark)
20t2°C
Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

Source :

In House Culture
Average Brood Size :
% Mortality within 7 days :
Time To First Brood :

28.1
4.8
8 Days

Bureau Veritas Laboratories 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 www.bvlabs.com
Page 1 of 2




L:J RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TFETETE

[N ETEAE ]

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B950328
Client Project Name & Number:  Quarterly Tox SNP-A Sample Number: VY7818-01

Reference chemical:

Test Endpoint 48 hrs LC50 (95% confidence interval) :

Sodium Chloride Test Date:

Jun 25, 2019
5.26 (4.69, 5.91)g/L Statistical Method :

Untrimmed
Spearman-
Karber
Historical Mean LC50 (warning limits) : 5.99 (4.39, 8.18) g/L Concentration : 0,1.71,2.56,3.82,5.7,8.5 g/L
Test Method EPS 1/RM/14

Method Deviations: None

Note:

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Analyst : Cara Shurgot, Dustin Banks, Kyle Monaghan

Verified By : Dustin Banks, Team Lead, Bioassay

Date: Jul 03, 2019 04:27 PM

Bureau Veritas Laboratories 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 www.bvlabs.com
Page 2 of 2



L:J RESULTS OF RAINBOW TROUT SINGLE CONCENTRATION-100%

TFETETe
LTAEIrAE]

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B950328
Client Project Name & Number:  Quarterly Tox SNP-A

Test Result:

96 hrs Mortality % 0 Statistical Method: Visual

Sample Name : 1645-18 Sample Matrix : Water
Description: CLEAR, COLOURLESS Sample Number: VY7818-02
Sample Collected: Jun 25,2019 12:18 AM  Sampling Method : N/A Site Collection: N/A
Sample Collected By: AH Volume Received: 20L Temp.Upon Arrival: 7°C  Storage: 2-6°C
Sample Received: Jun 25,2019 01:41 PM  pH: 6.9 Dissolved Oxygen: 10.3 mg/L
Analysis Start : Jun 27,2019 10:56 AM  Temperature : 14 °C Sample Conductance: 388 uS/cm
- Dissolved . . Atypical Atypical . . Atypical Atypical
Concentration Temp():eé;ture (S:) Co(r:]dsl;z?;lty Oxygen Mo(r;e);llty Mo(l:;a;llty Behaviour | Behaviour MO(I‘;?hty Mo(r‘;a;llty Behaviour | Behaviour
(mg/L) (#) (%) (#) (%)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hrs 48 hrs 48 hrs
0 15 7.9 367 9.1 0 0 0 0 0 0 0 0
100 14 7.1 392 9.8 0 0 0 0 0 0 0 0
. . Atypical Atypical L Dissolved . . Atypical Atypical
Concentration Mo{;?“ty Mo(r;e;llty Behaviour | Behaviour Tem;zfgture (p:) Co(r:]dsl;z:;v)lty Oxygen Mo{;?“ty MO(I‘;E;MV Behaviour | Behaviour
’ (#) (%) P (mg/L) ’ (#) (%)
% vol/vol 72 hrs 72 hrs 72 hrs 72 hrs 96 hrs 96 hr 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs
0 0 0 0 0 15 7.7 379 8.6 0 0 0 0
100 0 0 0 0 15 7.4 413 8.8 0 0 0 0
Comments : None
Culture/Control/Dilution Water City of Edmonton dechlorinated tap water
Hardness: 180 mg/L CaCOs3 Other parameters available on request.
Test Conditions Test concentration : 0,100 (% vol/vol)
Organisms per Vessel : 10 Test Temperature : 15+1°C Solution Depth : >15cm
Total # of Organisms Used : 20 Pre-aeration Time : 120 min. Rate of Aeration 6.5+1 mL/min/L
Test Volume : 20L Vessel Volume : 38L Test pH Adjusted: No
Loading Density : 0.2 g/L Photoperiod : 16:8 (light: dark)
Test Organism : Rainbow Trout (Oncorhynchus mykiss) Source : Spring Valley Trout Hatchery
Culture Temperature : 15+2°C Weight (Mean) +-SD : 04+0.1g Length (Mean) +-SD : 3.75+ 0.26 cm
Culture Water Renewal : > 1.0 L/min/kg fish Weight (Range) : 0.3-05¢g Length (Range) : 3.40-4.20cm
Culture Photoperiod : 16:8 (light: dark) % Mortality within 7 days : 0%
Feeding rate and frequency : daily: 1-5% biomass of trout. Acclimation Time: >14 days
Reference chemical: Phenol Test Date: Jun 20, 2019
Test Endpoint 96 hrs LC50 (95% confidence interval) : 10.0 (9.12, 10.9)mg/L Statistical Method : Probit
Historical Mean LC50 (warning limits) : 10.5 (8.73,12.6) mg/L  Concentration : 0,8,10,12,15,20 mg/L
Test Method EPS 1/RM/13
Method Deviations : None
Note: The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.
Analyst : Cara Shurgot, Dustin Banks, Kyle Monaghan
Verified By : Dustin Banks, Team Lead, Bioassay Date: Jul 15, 2019 01:33 PM

Bureau Veritas Laboratories 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 www.bvlabs.com
Page 1 of 1
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Report By: Reviewed By:
Yvonne Lam, B.Sc. Armando Tang, R.P.Bio
Laboratory Biologist Senior Reviewer

This report has been prepared by Nautilus Environmental Company Inc. based on data and/or
samples provided by our client and the results of this study are for their sole benefit. Any

reliance on the data by a third party is at the sole and exclusive risk of that party. The results
presented here relate only to the samples tested.

WO#191291 - 191293 Nautilus Environmental Company Inc.
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VY7818-1645-18
VY7819-1645-18B

Sample ID

Sample collection date
Sample receipt date

Sample receipt temperature

June 25, 2019
June 27, 2019
3.6°C and 2.7°C

72-h Pseudokirchneriella subcapitata growth inhibition

Test type

Ceriodaphnia dubia survival and reproduction

7-d rainbow trout (Oncorhynchus mykiss) embryo viability

Summary of Results

Mean + SD
Endpoint Control VY7818-1645-18 Control VY7819-1645-18B
P. subcapitata
Cell Yield * *
(x10* cells/mL) 398 £33 1182246 96838 ores
Ceriodaphnia
dubia
Survival (%) 100 100 90 100
Reproduction 175+ 28 201 + 46 194 + 57 185 + 4.7
(mean * SD)
Oncorhynchus
mykiss
Embryo viability 744 + 9.8 67.5 + 5.0 707 + 9.0 80.7 £ 4.2

(%)

SD = Standard Deviation

* = Indicates cell yield was significantly greater than the control

WO#191291 - 191293

Nautilus Environmental Company Inc.
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Nautilus Environmental Company Inc. conducted sub-lethal toxicity tests for Bureau Veritas
Laboratories on two samples identified as VY7818-1645-18 and VY7819-1645-18B. The samples
were collected on June 25, 2019 and delivered to the Nautilus Environmental laboratory in
Burnaby, BC on June 27, 2019. The samples were each transported in nine 1-L and four 10-L
plastic containers and received at temperatures of 3.6 and 2.7°C. The samples were stored in
the dark at 4 + 2°C prior to testing. The following toxicity tests were performed on the samples:

e 72-h Pseudokirchneriella subcapitata growth inhibition
e Ceriodaphnia dubia survival and reproduction
e 7-d rainbow trout (Oncorhynchus mykiss) embryo viability

Testing for C. dubia and O. mykiss was initiated on June 27, 2019, and P. subcapitata testing was
initiated on June 28, 2019. This report describes the results of these toxicity tests. Copies of raw
laboratory data sheets and statistical analyses for each test species are provided in Appendices
A to C. The chain-of-custody form is provided in Appendix D.

The samples were tested at 100% single-concentration only, and the methods are summarized
in Tables 1 to 3. Testing for C. dubia and P. subcapitata was conducted according to procedures
described by Environment Canada (2007a and 2007b). The O. mykiss test followed procedures
described by Environment Canada (1998) and modified by Canaria et al. (1999). Statistical
analyses were performed using CETIS (Tidepool Scientific Software, 2013).

WO# 191291 - 191293 Nautilus Environmental Company Inc. 1
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Table 1. Summary of test conditions: Pseudokirchneriella subcapitata growth
inhibition single concentration test.

Test species

Organism source

Organism age
Test type

Test duration
Test vessel

Test volume
Test concentrations

Test replicates
Number of organisms
Control/dilution water
Test solution renewal
Test temperature
Feeding

Light intensity
Photoperiod

Aeration

Test measurements

Test protocol
Statistical software

Test endpoints

Test acceptability criteria for controls

Reference toxicant

Pseudokirchneriella subcapitata, strain CPCC# 37

In-house axenic culture, obtained from Canadian Phycological
Culture Center, and originally isolated from Nivelta River,
Norway.

3-to 7-day old culture in logarithmic growth phase

Static

72 hours

Microplate

220 L

Full strength sample diluted to 95.2% (v/v) with nutrients, plus
laboratory control

4 per treatment; 8 for laboratory control

10,000 cells/mL

Deionized water supplemented with nutrients

None

24 + 2°C

None

3600 to 4400 lux

24 hours light

None

Test area temperature measured daily; temperature and pH
measured at test initiation; pH of two control wells measured
at test termination

Environment Canada (2007a), EPS 1/RM/25

CETIS Version 1.9.4

Algal cell growth inhibition

>16-fold increase in number of algal cells; CV < 20%; no trend

when analyzed using Mann-Kendall test
Zinc (added as ZnSQO,)

WO# 191291 - 191293

Nautilus Environmental Company Inc. 2
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Table 2. Summary of test conditions: Ceriodaphnia dubia survival and reproduction

single concentration test.

Test species
Organism source
Organism age

Test type

Test duration

Test vessel

Test volume

Test solution depth
Test concentrations
Test replicates

Number of organisms
Control/dilution water

Test solution renewal
Test temperature
Feeding

Light intensity
Photoperiod

Aeration

Test measurements

Test protocol
Statistical software

Test endpoints

Test acceptability criteria for controls

Reference toxicant

Ceriodaphnia dubia

In-house culture

<24 hour old neonates, produced within a 12 hour window
Static-renewal

7 £ 1 day

20-mL glass test tube

15 mL

10 cm

100% (undiluted) sample, plus laboratory control

10 per treatment

1 per replicate

20% Perrier water and 80% deionized water + 5 ug/L Se and 2
Mg/L vitamin B12

Daily (100% renewal)

25 + 1°C

Daily with Pseudokirchneriella subcapitata and TCC' (3:1 ratio)
100 to 600 lux at water surface

16 hours light / 8 hours dark

None

Temperature, dissolved oxygen, pH and conductivity measured
daily; hardness and alkalinity of undiluted sample measured at
test initiation; survival and reproduction checked daily
Environment Canada (2007b), EPS 1/RM/21

CETIS Version 1.94

Survival and reproduction

280% survival; =15 young per surviving control producing
three broods; >60% of controls producing three or more
broods; no ephippia present

Sodium chloride (NaCl)

' TCC = Trout chow and Cerophyl

WO# 191291 - 191293

Nautilus Environmental Company Inc. 3
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Table 3. Summary of test conditions: 7-d rainbow trout (Oncorhynchus mykiss)

embryo viability single concentration test.

Test species
Organism source
Organism age

Test type

Test duration

Test vessel

Test volume

Test solution depth
Test concentrations
Test replicates
Number of organisms
Control/dilution water
Test solution renewal
Test temperature
Feeding

Light intensity
Photoperiod

Aeration

Test measurements

Test protocol
Statistical software

Test endpoints

Test acceptability criteria for controls

Reference toxicant

Oncorhynchus mykiss

Hatchery

<30 minutes post fertilization, <24 hour old gametes
Static-renewal

7 days

2-L plastic container

2L

17 cm

100% (undiluted) sample, plus laboratory control

4 per treatment

30 per replicate

Dechlorinated Metro Vancouver municipal tapwater

Daily (80% renewal)

14 + 1°C

None

Dark

24 hours dark

Continuous gentle aeration

Temperature, dissolved oxygen, pH and conductivity measured
daily; hardness and alkalinity of undiluted sample measured at

test initiation; survival checked daily
Environment Canada (1998), EPS 1/RM/28; Canaria et al. (1999)

CETIS Version 1.9.4

Embryo viability

Embryo viability >70%

Sodium dodecyl sulphate (SDS)

WO# 191291 - 191293

Nautilus Environmental Company Inc. 4
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Results of the single-concentration toxicity tests on samples VY7818-1645-18 and VY7819-1645-
18B are summarized in Tables 4 to 6.

No adverse effects were observed on P. subcapitata cell yield (Table 4) for either sample;
however, enhanced algal growth was observed in both samples and the percent stimulation
were 198% and 171%. For C. dubia (Table 5), there were no significant differences observed in
either sample relative to their respective laboratory controls in either survival or reproduction.
There were also no statistically significant differences in either sample for O. mykiss (Table 6)
relative to their respective laboratory controls, with embryo viability in both samples >67% (v/v).

Table 4. Results: Pseudokirchneriella subcapitata growth inhibition single

concentration test.

Sample ID
VY7818-1645-18 VY7819-1645-18B
c°“°f“"at'°" Cell Yield (x 10° Cell Yield (x 10°
(% v/v) cells/mL) Stimulation (%) cells/mL) Stimulation (%)
(Mean £ SD) (Mean % SD)
Laboratory Control 39.8 £ 35 -- 396 +3.8 --
100 118.2 + 4.6 197.5 107.2 + 7.7* 170.7

SD = Standard Deviation
* = Indicates cell yield was significantly greater than the laboratory control

WO# 191291 - 191293 Nautilus Environmental Company Inc. 5
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Results: Ceriodaphnia dubia survival and reproduction single concentration

Table 5.
test.
Sample ID
. VY7818-1645-18 VY7819-1645-18B
Concentration

9 R ducti R ducti
(% v/v) Survival (%) eproduction Survival (%) eproduction
(Mean % SD) (Mean % SD)

Laboratory Control 100 175 + 2.8 90 194 + 5.7

100 100 20.1 £ 4.6 100 185 +47

SD = Standard Deviation
The samples were not statistically significantly different relative to their respective Laboratory Control

Table 6. Results: 7-d rainbow trout (Oncorhynchus mykiss) embryo viability single

concentration test.

Sample ID

Concentration VY7818-1645-18 VY7819-1645-18B

Embryo viability (%)

(% v/v) Embryo viability (%)
(Mean = SD) (Mean % SD)
744 £ 9.8 70.7 £ 9.0

Laboratory Control

100 675 +50 80.7 £ 4.2

SD = Standard Deviation
The samples were not statistically significantly different relative to their respective Laboratory Control

WO# 191291 - 191293 Nautilus Environmental Company Inc.
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The health history of the test organisms used in the exposures were acceptable and met the
requirements of the Environment Canada protocols. The tests met all control acceptability
criteria and water quality parameters remained within ranges specified in the protocols
throughout the tests. Uncertainty associated with these tests is best described by the standard
deviations around the means and/or confidence limits around the point estimates.

There was a deviation from the test methodology in the O. mykiss embryo viability test. The
eggs were exposed using a blocked design (eggs from each of the four female fish were
distributed separately in each of replicates A to D) rather than pooled, as specified in the test
method. The modification was used because the egg quality from each female varied
considerably, and blocking would minimize the effects of poor quality eggs from one particular
female fish. The deviation did not seem to affect the results of the test and control criterion was
met at the end of the exposure.

Results of the reference toxicant tests conducted during the testing program are summarized in
Table 7. Results for these tests fell within the acceptable range for organism performance of
mean and two standard deviations, based on historical results obtained by the laboratory with
these tests. Thus, the sensitivities of the organisms used in the tests were appropriate. The
reference toxicants were performed under the same conditions as those used for the samples.

Table 7. Reference toxicant test results.
. . Historical Mean cv
Test Species Endpoint Test Date
(2 SD Range) (%)
P. subcapitata Growth (IC50): 29.6 pg/L Zn 31.0 (25.2 - 38.3) pug/L Zn 10  June 28, 2019
Survival (LC50): 2.1 g/L NaCl 2.0 (1.8 - 2.2) g/L NaCl 5
C. dubia June 19, 2019

Reproduction (IC50): 1.9 g/L NaCl 1.5 (1.0 - 2.3) g/L NaCl 20

O. mykiss Viability (EC50): 4.1 mg/L SDS 3.8 (2.3 - 6.0) mg/L SDS 24 June 27, 2019

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration,
EC = Effective Concentration

WO# 191291 - 191293 Nautilus Environmental Company Inc. 7
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- Pseudokirchneriella subcapitata Toxicity Test Data
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APPENDIX B - Ceriodaphnia dubia Toxicity Test Data
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APPENDIX C - Oncorhynchus mykiss Toxicity Test Data
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APPENDIX D - Chain-of-Custody Form
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TFETETE
[N ETEAE ]
Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B950328
Client Project Name & Number:  Quarterly Tox SNP-A Sample Number: VY7819-01
Test Result:
48 hrs Mortality % 0 Statistical Method:
Mean percent mortality: Sample 0 Control 0
Sample Name : 1645-18B Sample Matrix : Water
Description: Clear, colourless Sample Prior to Analysis:
Sample Collected: Jun 25,2019 12:10 AM Sampling Method : N/A pH: 6.9
Sample Collected By: AH Site Collection: N/A Temperature : 20°C
Sample Received: Jun 25,2019 01:41 PM Volume Received: 1L Dissolved Oxygen: 9.9 mg/L
Analysis Start : Jun 27,2019 01:38 PM Temp.Upon Arrival: ~ 7°C Sample Conductance: 434 pS/cm
End: Jun 29, 2019 02:21 PM Storage: 2-6°C Hardness: 100 mg CaCO 3/L
Concentration Temperature | pH | Conductivity Dg;;gl\éid Mortality | Mortality | Immobility [ Immobility | Temperature | pH | Conductivity Dg;;gl\;id
o o N o
(°C) (pH) (uS/cm) (mg/L) (#) (%) (#) (%) (°C) (pH) (uS/cm) (mg/L)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hr 48 hrs 48 hrs
0 21 8.1 358 8.1 0 0 0 0 20 8.1 339 8.2
0 21 8.1 358 8.1 0 0 0 0 20 8.1 341 8.3
0 21 8.0 358 8.1 0 0 0 0 20 8.1 340 8.3
100 20 7.0 454 9.9 0 0 0 0 20 7.6 428 8.2
100 20 6.9 454 9.9 0 0 0 0 20 7.6 429 8.3
100 20 6.9 454 9.9 0 0 0 0 20 7.6 429 8.3
. Mortality | Mortality | Immobility [ Immobility
Concentration
(#) (%) (#) (%)
% vol/vol 48 hrs 48 hrs 48 hrs 48 hrs
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
100 0 0 0 0
100 0 0 0 0
100 0 0 0 0
Comments : None

Culture/Control/Dilution Water:

Hardness:

City of Edmonton dechlorinated tap water
160 mg/L CaCOs

Other parameters available on request.

Test Conditions

Organisms per Vessel :

Total # of Organisms Used :

Test Volume :

Loading Density :

Test concentration :

10
60
150 mL

Pre-aeration Time :
Test Temperature :
Vessel Volume :

15.0 mL/Daphnia Photoperiod :

30 min
20+2°C

225 mL

16:8 (light: dark)

0,0,0,100,100,100 (% vol/vol)

Rate of Pre-aeration :

Test Hardness Adjusted :
Test pH Adjusted:

25-50 mL/min/L
No
No

Test Organism :

Age at Test Initiation :
Culture Photoperiod :

Culture Temperature :

Culture Diet

Daphnia magna
<24 hrs

16:8 (light: dark)
20t2°C
Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

Source :

In House Culture
Average Brood Size :
% Mortality within 7 days :
Time To First Brood :

21.6
6.3
8 Days

Bureau Veritas Laboratories 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 www.bvlabs.com
Page 1 of 2




L:J RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TFETETE

[N ETEAE ]

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B950328
Client Project Name & Number:  Quarterly Tox SNP-A Sample Number: VY7819-01

Reference chemical:

Test Endpoint 48 hrs LC50 (95% confidence interval) :

Sodium Chloride Test Date:

Jun 25, 2019
5.26 (4.69, 5.91)g/L Statistical Method :

Untrimmed
Spearman-
Karber
Historical Mean LC50 (warning limits) : 5.99 (4.39, 8.18) g/L Concentration : 0,1.71,2.56,3.82,5.7,8.5 g/L
Test Method EPS 1/RM/14

Method Deviations: None

Note:

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Analyst : Cara Shurgot, Dustin Banks, Kyle Monaghan

Verified By : Dustin Banks, Team Lead, Bioassay

Date: Jul 03, 2019 04:28 PM

Bureau Veritas Laboratories 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 www.bvlabs.com
Page 2 of 2



L:J RESULTS OF RAINBOW TROUT SINGLE CONCENTRATION-100%

TFETETe
LTAEIrAE]

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B950328
Client Project Name & Number:  Quarterly Tox SNP-A

Test Result:

96 hrs Mortality % 0 Statistical Method: Visual

Sample Name : 1645-18B Sample Matrix : Water
Description: CLEAR, COLOURLESS Sample Number: VY7819-02
Sample Collected: Jun 25,2019 12:10 AM  Sampling Method : N/A Site Collection: N/A
Sample Collected By: AH Volume Received: 20L Temp.Upon Arrival: 7°C  Storage: 2-6°C
Sample Received: Jun 25,2019 01:41 PM  pH: 6.8 Dissolved Oxygen: 10.1 mg/L
Analysis Start : Jun 27,2019 10:56 AM  Temperature : 14 °C Sample Conductance: 389 uS/cm
- Dissolved . . Atypical Atypical . . Atypical Atypical
Concentration Temp():eé;ture (S:) Co(r:]dsl;z?;lty Oxygen Mo(r;e);llty Mo(l:;a;llty Behaviour | Behaviour MO(I‘;?hty Mo(r‘;a;llty Behaviour | Behaviour
(mg/L) (#) (%) (#) (%)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hrs 48 hrs 48 hrs
0 15 7.9 366 9.0 0 0 0 0 0 0 0 0
100 14 7.0 392 9.5 0 0 0 0 0 0 0 0
. . Atypical Atypical L Dissolved . . Atypical Atypical
Concentration Mo{;?“ty Mo(r;e;llty Behaviour | Behaviour Tem;zfgture (p:) Co(r:]dsl;z:;v)lty Oxygen Mo{;?“ty MO(I‘;E;MV Behaviour | Behaviour
’ (#) (%) P (mg/L) ’ (#) (%)
% vol/vol 72 hrs 72 hrs 72 hrs 72 hrs 96 hrs 96 hr 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs
0 0 0 0 0 15 7.8 376 8.8 0 0 0 0
100 0 0 0 0 15 7.3 412 8.7 0 0 0 0
Comments : None
Culture/Control/Dilution Water City of Edmonton dechlorinated tap water
Hardness: 180 mg/L CaCOs3 Other parameters available on request.
Test Conditions Test concentration : 0,100 (% vol/vol)
Organisms per Vessel : 10 Test Temperature : 15+1°C Solution Depth : >15cm
Total # of Organisms Used : 20 Pre-aeration Time : 120 min. Rate of Aeration 6.5+1 mL/min/L
Test Volume : 20L Vessel Volume : 38L Test pH Adjusted: No
Loading Density : 0.2 g/L Photoperiod : 16:8 (light: dark)
Test Organism : Rainbow Trout (Oncorhynchus mykiss) Source : Spring Valley Trout Hatchery
Culture Temperature : 15+2°C Weight (Mean) +-SD : 05+0.1¢g Length (Mean) +-SD : 3.83+ 0.19cm
Culture Water Renewal : > 1.0 L/min/kg fish Weight (Range) : 04-06¢g Length (Range) : 3.50-4.20cm
Culture Photoperiod : 16:8 (light: dark) % Mortality within 7 days : 0%
Feeding rate and frequency : daily: 1-5% biomass of trout. Acclimation Time: >14 days
Reference chemical: Phenol Test Date: Jun 20, 2019
Test Endpoint 96 hrs LC50 (95% confidence interval) : 10.0 (9.12, 10.9)mg/L Statistical Method : Probit
Historical Mean LC50 (warning limits) : 10.5 (8.73,12.6) mg/L  Concentration : 0,8,10,12,15,20 mg/L
Test Method EPS 1/RM/13
Method Deviations : None
Note: The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.
Analyst : Cara Shurgot, Dustin Banks, Kyle Monaghan
Verified By : Dustin Banks, Team Lead, Bioassay Date: Jul 15, 2019 01:35 PM

Bureau Veritas Laboratories 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 www.bvlabs.com
Page 1 of 1



RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TFETETE
[N ETEAE ]
Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B979875
Client Project Name & Number:  Monthly (13,18,18B) SNP-A Sample Number: WN6547-01
Test Result:
48 hrs Mortality % 0 Statistical Method:
Mean percent mortality: Sample 0 Control 0
Sample Name : 1645-18 Sample Matrix : Grab Water
Description: Clear, colourless Sample Prior to Analysis:
Sample Collected: Sep 16, 2019 03:54 PM Sampling Method : N/A pH: 7.2
Sample Collected By: AH Site Collection: N/A Temperature : 19°C
Sample Received: Sep 20, 2019 04:18 PM Volume Received: 1L Dissolved Oxygen: 9.7 mg/L
Analysis Start : Sep 20, 2019 12:07 PM Temp.Upon Arrival: 13°C Sample Conductance: 604 uS/cm
End: Sep 22,2019 01:01 PM Storage: 2-6°C Hardness: 140 mg CaCO 3/L
Concentration Temperature | pH | Conductivity Dg;;gl\éid Mortality | Mortality | Immobility [ Immobility | Temperature | pH | Conductivity Dg;;gl\;id
o o N o
(°C) (pH) (uS/cm) (mg/L) (#) (%) (#) (%) (°C) (pH) (uS/cm) (mg/L)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hr 48 hrs 48 hrs
0 21 8.1 341 8.1 0 0 0 0 20 8.1 330 8.4
0 21 8.2 346 7.9 0 0 0 0 20 8.1 341 8.3
0 21 8.2 346 7.9 0 0 0 0 20 8.1 339 8.3
100 20 7.3 617 9.4 0 0 0 0 20 7.7 614 8.3
100 20 7.2 620 9.4 0 0 0 0 20 7.6 620 8.3
100 20 7.2 619 9.3 0 0 0 0 20 7.7 620 8.3
. Mortality | Mortality | Immobility [ Immobility
Concentration
(#) (%) (#) (%)
% vol/vol 48 hrs 48 hrs 48 hrs 48 hrs
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
100 0 0 0 0
100 0 0 0 0
100 0 0 0 0
Comments : None

Culture/Control/Dilution Water:

City of Edmonton dechlorinated tap water

Hardness:

180 mg/L CaCOs Other parameters available on request.

Test Conditions

Organisms per Vessel :

Total # of Organisms Used :

Test Volume :
Loading Density :

Test concentration : 0,0,0,100,100,100 (% vol/vol)

10 Pre-aeration Time : 30 min Rate of Pre-aeration : 25-50 mL/min/L
60 Test Temperature : 20t2°C Test Hardness Adjusted:  No
150 mL Vessel Volume : 225 mL Test pH Adjusted: No

15.0 mL/Daphnia Photoperiod :

16:8 (light: dark)

Test Organism :

Age at Test Initiation :

Culture Photoperiod :

Culture Temperature :

Culture Diet

Daphnia magna Source : In House Culture

<24 hrs Average Brood Size : 31.7
16:8 (light: dark) % Mortality within 7 days : 0
20t2°C Time To First Brood : 10 Days

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

Bureau Veritas Laboratories 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 www.bvlabs.com
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L:J RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TFETETE

[N ETEAE ]

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B979875
Client Project Name & Number:  Monthly (13,18,18B) SNP-A Sample Number: WN6547-01

Reference chemical:

Sodium Chloride Test Date:

Sep 07, 2019
6.69 (6.20, 7.21)g/L

Test Endpoint 48 hrs LC50 (95% confidence interval) : Statistical Method :

Untrimmed
Spearman-
Karber
Historical Mean LC50 (warning limits) : 6.01 (4.52, 8.00) g/L Concentration : 0,1.71,2.56,3.82,5.7,8.5 g/L
Test Method EPS 1/RM/14

Method Deviations: None

Note:

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Analyst : Cara Shurgot, Dustin Banks, Kyle Monaghan

Verified By : Dustin Banks, Team Lead, Bioassay

Date: Sep 26, 2019 02:43 PM

Bureau Veritas Laboratories 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 www.bvlabs.com
Page 2 of 2



L:J RESULTS OF RAINBOW TROUT SINGLE CONCENTRATION-100%

TFETETE

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B979875
Client Project Name & Number:  Monthly (13,18,18B) SNP-A

Test Result:

96 hrs Mortality % 0 Statistical Method: Visual

Sample Name : 1645-18 Sample Matrix : Grab Water
Description: CLEAR, COLOURLESS Sample Number: WN6547-11
Sample Collected: Sep 16,2019 03:54 PM  Sampling Method : N/A Site Collection: N/A
Sample Collected By: AH Volume Received: 20L Temp.Upon Arrival: 13 °C  Storage: 2-6°C
Sample Received: Sep 20,2019 04:18 PM  pH: 7.0 Dissolved Oxygen: 9.4 mg/L
Analysis Start : Sep 21,2019 12:16 PM  Temperature : 14 °C Sample Conductance: 526 uS/cm
- Dissolved . . Atypical Atypical . . Atypical Atypical
Concentration Temp():eé;ture (S:) Co(r:]dsl;z?;lty Oxygen Mo(r;e);llty Mo(l:;a;llty Behaviour | Behaviour MO(I‘;?hty Mo(r‘;a;llty Behaviour | Behaviour
(mg/L) (#) (%) (#) (%)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hrs 48 hrs 48 hrs
0 14 8.0 287 8.9 0 0 0 0 0 0 0 0
100 14 7.1 534 9.4 0 0 0 0 0 0 0 0
. . Atypical Atypical L Dissolved . . Atypical Atypical
Concentration Mo{;?“ty Mo(r;e;llty Behaviour | Behaviour Tem;zfgture (p:) Co(r:]dsl;z:;v)lty Oxygen Mo{;?“ty MO(I‘;E;MV Behaviour | Behaviour
’ (#) (%) P (mg/L) ’ (#) (%)
% vol/vol 72 hrs 72 hrs 72 hrs 72 hrs 96 hrs 96 hr 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs
0 0 0 0 0 14 7.8 291 8.9 0 0 0 0
100 0 0 0 0 14 7.4 547 9.0 0 0 0 0
Comments : None
Culture/Control/Dilution Water City of Edmonton dechlorinated tap water
Hardness: 180 mg/L CaCOs3 Other parameters available on request.
Test Conditions Test concentration : 0,100 (% vol/vol)
Organisms per Vessel : 10 Test Temperature : 15+1°C Solution Depth : >15cm
Total # of Organisms Used : 20 Pre-aeration Time : 30 min. Rate of Aeration 6.5+1 mL/min/L
Test Volume : 20L Vessel Volume : 38L Test pH Adjusted: No
Loading Density : 0.2 g/L Photoperiod : 16:8 (light: dark)
Test Organism : Rainbow Trout (Oncorhynchus mykiss) Source : Spring Valley Trout Hatchery
Culture Temperature : 15+2°C Weight (Mean) +-SD : 04+02¢g Length (Mean) +-SD : 3.72+ 0.46cm
Culture Water Renewal : > 1.0 L/min/kg fish Weight (Range) : 0.2-0.8¢g Length (Range) : 3.00-4.50cm
Culture Photoperiod : 16:8 (light: dark) % Mortality within 7 days : 0%
Feeding rate and frequency : daily: 1-5% biomass of trout. Acclimation Time: >14 days
Reference chemical: Phenol Test Date: Sep 18, 2019
Test Endpoint 96 hrs LC50 (95% confidence interval) : 9.99 (9.10, 10.8)mg/L Statistical Method : Probit
Historical Mean LC50 (warning limits) : 9.95(7.10, 13.9) mg/L  Concentration : 0,8,10,12,15,20 mg/L
Test Method EPS 1/RM/13
Method Deviations : None
Note: The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.
Analyst : Cara Shurgot, Dustin Banks, Kyle Monaghan
Verified By : Dustin Banks, Team Lead, Bioassay Date: Oct 02, 2019 03:04 PM

Bureau Veritas Laboratories 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 www.bvlabs.com
Page 1 of 1



BUREAU VERITAS LABORATORIES Office 604 7347276
4606 Canada Way Toll Free 800 665 8566
Burnaby, BC V5G 1K5 Fax 604 731 2386

www.bvlabs.com

CERIODAPHNIA DUBIA SURVIVAL
AND REPRODUCTION TESTS ON:
1645-18 AND 1645-18B

SAMPLING DATE: SEPTEMBER
17, 2019

Prepared for:

Diavik Diamond Mines Inc.
PO. Box 2498

300-5201 — 50™ Ave.
Yellowknife, NT

Canada X1A 2P8

Prepared by:

Ecotoxicology Group
Bureau Veritas Laboratories

Job No.: B978381
October 2019



Results for the Ceriodaphnia dubia Partial Life-Cycle Toxicity Test

Sample: 1645-18

Collected 2019 September 17
Job B978381

Test Significant Effect
Ceriodaphnia dubia:  Survival No
Reproduction No

Sample: 1645-18B

Test Significant Effect
Ceriodaphnia dubia:  Survival No
Reproduction No




Ceriodaphnia dubia Test Data Summary

Client Name/Location

Diavik Diamond Mines Inc. / Yellowknife, NT

Testing Lab/Location

Bureau Veritas Laboratories / Burnaby, BC

Collection Approach

2 samples each collected as 4 separate containers

Test Type

Static-renewal

Effluent Sample

Sample name

1645-18 and 1645-18B

Information on labelling/coding

See Chain of Custody form

Sample collection date (y/m/d)

2019/Sep/17

Date (y/m/d)/time of sample receipt at lab

2019/Sep/17 @ 16:15

Test Organisms

Species

Ceriodaphnia dubia

Source

In-house culture started from organisms obtained from
Aquatic Research Organisms, Hampton, NH.

Age at start of test

<24 hours old; within 12 hours of each other

Unusual appearance, behaviour or treatment
of test organisms, before use in test

None

Mean percent mortality of brood in 7d
preceding test

The mean percent mortality was 1.45. See
“Ceriodaphnia Culture Health - Mortality Records" sheet

Mean number of surviving young produced
per adult in culture during 7d preceding test

The mean number of surviving young was 30.5. See
“Ceriodaphnia Culture Health — Mortality and Mean
Neonates”

Number of young produced in the 3“or
subsequent brood

See “Ceriodaphnia dubia - Clearing Records”

Ephippia in the culture

No Ephippia present




Bureau Veritas Laboratories - Ceriodaphnia Data Summary

Test Conditions & Facilities

Test method

BBY2 SOP-00001 Ceriodaphnia dubia Chronic Survival
and Reproduction Test
EPS 1/RM/21, 2™ Ed., February 2007

Dates or days when subsamples used

See “Initial Measurements and Observations” sheet

Date test started (y/m/d)

2019/Sep/19

Date (y/m/d) of test completion

2019/Sep/25

Test vessels

20 mL glass culture tubes

Persons performing test

G. Matharu, T. Wollelo, N. Shergill

Rate of preaeration

Minimal and controlled (100 bubbles/min)

Duration of preaeration

See “Initial Measurements and Observations” sheet

Rate/duration of aeration during test

No aeration

Procedure for pH adjustment

No pH adjustment of samples

Procedure for filtration

1645-18: Sample was not filtered

1645-18B: Sample was filtered through a 60um nytex
mesh to remove native organisms on day 5 of test

Source of control/dilution water & quantity of
chemicals added

Lab Control - Type | deionized water hardened to 92
mg/L CaCOs; with 20% Perrier water, Vitamin B4, &
Selenium

Number and concentration of test solutions

100% and lab control

Volume and depth of solution in test vessels

155 mL &9 cm

Number of replicates per conc.

10

Number of organisms per test vessel

1

DO & pH of sample just before its use

See “Initial Measurements and Observations”

Temperature, DO, & pH of test solutions and
controls

See daily water quality on “Observation and
Measurements”

Test solution renewal intervals

See “Initial Measurements and Observations”

Test observations and/or deviations from
test method and standard practices

There was nothing unusual about the tests, no
deviations from test method, and no problems with the
tests.

Outliers?

1645-18: Yes, replicate 1 of the control was determined
to be an outlier for reproduction; however, it was not
removed from the statistical analysis.

1645-18B: Yes, replicate 6 and 9 of the control were
both determined to be outliers for reproduction;
however, they were not removed from the statistical
analysis.




Bureau Veritas Laboratories - Ceriodaphnia Data Summary

QA

Did the test pass the test validity criteria of:

*Mean mortality of the control adults is <20%

*Average of 215 neonates/surviving adult in
the controls

*3 broods produced by 260% of control
organisms by the end of the 8" day.

Did Lab controls meet validity criteria?
1645-18: Yes
1645-18B: Yes

*Mean mortality in Lab controls:
1645-18: 0%
1645-18B: 10%

*Average live young produced/surviving adult:
1645-18: 21.3
1645-18B: 22.3

*Percent of Lab control organisms producing 3 broods:
1645-18: 80%
1645-18B: 80%

Reference toxicant test LC50 (95% CL) (mg
NaCl/L) for survival

1579 (1424, 1751)

Reference toxicant test historic mean & 2SD
range (mg NaCl/L) for survival

1826
2SD (1514, 2202)

Reference toxicant test IC50 (95% CL) (mg

1305 (1220, 1408)

NaCl/L) for reproduction

Reference toxicant test historic mean & 2SD | 1454

range (mg NaClI/L) for reproduction 2SD (1110, 1904)
Invalid Reference toxicant test? No

Date of reference toxicant test (y/m/d) and 2019/Sep/05
duration 6 days

Conditions of reference toxicant test

Same as test conditions




CETIS Analytical Report Report Date: 08 Oct-19 15:03 (p 1 of 1)
Test Code: CD-4388-0119 | 05-2335-1518

Ceriodaphnia 7-d Survival and Reproduction Test Bureau Veritas Laboratories

Analysis ID:  08-1863-5527 Endpoint: 6d Survival Rate CETIS Version: CETISv1.9.2

Analyzed: 08 Oct-19 15:02 Analysis: Single 2x2 Contingency Table Official Results: Yes

Batch ID: 08-1395-2930 Test Type: Reproduction-Survival (7d) Analyst: T. Wollelo

Start Date: 19 Sep-19 13:23 Protocol: EC/EPS 1/RM/21 Diluent: Dilute Perrier Water

Ending Date: 25 Sep-1910:35 Species:  Ceriodaphnia dubia Brine: Not Applicable

Duration: 5d 21h Source: Aquatic Research Organisms, NH Age:

Sample ID:  03-4570-7959 Code: B978381 Client: Diavik Diamond Mines Inc

Sample Date: 17 Sep-19 Material:  Mining Discharge/Runoff Project: General Misc. Bioassays

Receipt Date: 17 Sep-19 16:15 Source: Diavik

Sample Age: 61h Station: 1645-18

Data Transform Alt Hyp Comparison Result

Untransformed C>T 100% passed 6d survival rate

Fisher Exact Test :

Control vs Group Test Stat P-Type P-Value Decision(a:5%)

Negative Control 100 1.0000 Exact 1.0000 Non-Significant Effect !

Data Summary

Conc-% Code NR R NR+R Prop NR PropR %Effect

0 N 10 0 10 1 0 0.0%

100 10 0 10 1 0 0.0%

6d Survival Rate Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 N 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

6d Survival Rate Binomials

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep7 = Rep8 Rep 9 Rep 10

0 N 1M 1M 7 1M 1M 171 171 7 7 1M

100 171 11 7 171 M 1M 171 M 7 M

Graphics

1.0 — ® ] @

6d Survival Rate

oN 100 100

Conc-%

2015
Ootog ZD\Q

OcXio
007-672-492-8 CETIS™ v1.9.2.4 Analyst: N0 QA: gk




CETIS Analytical Report

Report Date: 08 Oct-1915:03 (p 1 of 2)
Test Code: CD-4388-0119 | 05-2335-1518

Ceriodaphnia 7-d Survival and Reproduction Test

Bureau Veritas Laboratories

Analysis ID:  17-0740-8917 Endpoint: Reproduction CETIS Version: CETISv1.9.2

Analyzed: 08 Oct-19 15:03 Analysis: Nonparametric-Two Sample Official Results: Yes

Batch ID: 08-1395-2930 Test Type: Reproduction-Survival (7d) Analyst: T. Wollelo

Start Date: 19 Sep-1913:23 Protocol: EC/EPS 1/RM/21 Diluent: Dilute Perrier Water

Ending Date: 25 Sep-19 10:35 Species:  Ceriodaphnia dubia Brine: Not Applicable

Duration: 5d 21h Source:  Aquatic Research Organisms, NH Age:

Sample ID:  03-4570-7959 Code: B978381 Client: Diavik Diamond Mines Inc

Sample Date: 17 Sep-19 Material:  Mining Discharge/Runoff Project: General Misc. Bioassays

Receipt Date: 17 Sep-19 16:15 Source: Diavik

Sample Age: 61h Station:  1645-18

Data Transform Alt Hyp Comparison Result PMSD
Untransformed C>T 100% passed reproduction 18.78%

Wilcoxon Rank Sum Two-Sample Test
Control vs Conc-% Test Stat Critical Ties DF P-Type

P-Value Decision(a:5%)

Negative Control 100 145.5 n/a 2 18 Exact

0.9996 Non-Significant Effect

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(a:5%)
Extreme Value Grubbs Extreme Value Test 3.246 2.708 0.0018 Outlier Detected
ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 304.2 304.2 1 11.43 0.0033 Significant Effect
Error 479 26.6111 18

Total 783.2 19

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F Test 4.047 6.541 0.0492 Equal Variances
Distribution Shapiro-Wilk W Normality Test 0.8346 0.866 0.0030 Non-Normal Distribution

Reproduction Summary

Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% Y%Effect
0 N } 10 21.3 16.63 25.97 22 5 28 2.066 30.67% 0.00%
100 10 29.1 26.78 31.42 28 26 35 1.027 11.16% -36.62%

Reproduction Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 5 20 19 27 23 24 28 20 21 26
100 26 26 27 31 29 27 35 27 34 29
2019
Ociog
007-672-492-8 CETIS™ v1.9.2.4 Analyst: \nve QA: \@(




CETIS Analytical Report

Report Date: 08 Oct-19 15:03 (p 2 of 2)
Test Code: CD-4388-0119 | 05-2335-1518

Ceriodaphnia 7-d Survival and Reproduction Test

Bureau Veritas Laboratories

Analysis ID:  17-0740-8917 Endpoint: Reproduction
Analyzed: 08 Oct-19 15:03 Analysis: Nonparametric-Two Sample

CETIS Version: CETISv1.9.2
Official Results: Yes

Graphics
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ECOTOXICOLOGY Ceriodaphnia du

bia Survival and Reproduction Test -

Mafl)ézeam

Initial Measurements and Qbservations
BBY2FCD-00149/10
Tab - Observations
) o . Page 1 of 1
Client # & Name: 8, Dxavrleramoqd Mines Job/Sample: BQ783§31/W_M9244
Sample ID: __1645-18 Date & Time Sampled: 2019 Sep 17 @OO:OO
Date & Time Started o2 |4 _Ce,p 14 @ 13 ZS Date & Time Received: 2019 Sep 17 @16:15
Date & Time Ended: M /(,7 _,{e,f hzr @ /0 5.5 Qrganism Lot #: AQ‘O “IO\Q\ s‘imoQ\
A
Before Use Measurements After Temperatyre Adjustment De\uattons See BLNC D Worksheet Created: L]
. Initial Temp Aeration* Post Aeration DO | Post Aeration
Day Date Initial DO (_ntg/L_) (°C) Initial pH | (mm) {mg/L) Temp {°C) Analyst
0__PREAS fo N | 285 % i M 20 86 (294 | =
L | Sepos Foo |25 [ wp |Je | £ 253 =
2 | Secn) SN 125 8 wa | wo | ww A o
3 ?‘rﬁ 22 ®.x e () | WA e ¢ 5 254 | Ns
¢ Sedan| Al [958 | wa 20y &y 7252 | s%
s 1Seta] 1o\ [ 76.O] wa 20 B _jous | NY
- Sonad
6 NA e TG Oey o5
7 WA —
* Rate of aeration must be £ 100 bubbles/minute Instrument [D's: A Mi"-’ U\a?
Sample Description C& €05y A—-Q&-’}"‘\?&Q_’f’) » Initials )
Sample Hardness _ ' ‘K\g‘ Initials <24
Observations during the Test(e g aeratlon duratron, behavrour of test orgamsms, bag effluent taken frometc.)
l Day Analyst Initials
0 |[Date: D&;(C\gim\ S (B/e@/ Carboy #: Pre Aerated From {0 ';‘a ~{a o 2, i,
Feedmgvolume(uL ) PKS: \§o YCT: 5”@ Test Seeded @ {232
R
1 Date: }—QJ@ 20\03 @"ttlxe\p’/)Carboy #: \ _ Pre Aerated From: ‘ \" 53 - ‘ =17 ' 3 I <H
Feeding volume (L) PKS: i\SO YCT: S5= Test Water Change @: V2! W o
2 Date:é% 3\ Zo\m&rboy #: ) Pre - Aerated From W\ l <D
; A = 4 VAR
Feeding volume (ul) PKS:\ S I Seo Test Water Change @: {20 S \'\

NS

3 |Date: fl( YQH ‘QQ_":_& ’L B@/ Carboy #: L

feeding volume (1L} PKS: 4&3) YCT: &

Pre - Aerated From: l DIC — [@.?D

Test Water Change @: JRLER

4 ' Date:Q{)gS(f(j(ag B/ Ca‘rboy #:‘@

Pre - Aerated From:_{"fA{( — C‘RL\'@

NS

Feeding volume {uL) PKS: 1Y ) YCT: ‘Ei') ‘

_Test Water Change @: |} \3My

5 Date; ?@m‘%{x\\ea%om/ Carboy# M

Pre - Aerated From: 1\7\(‘) ‘\aj

NS

SD YCT: LSD

Feeding vqume(uL ) PKS: ‘

Test Water Change @: 1731-@(

6 lpate: 2ol 3Py

ITL«/

Twst puddl (@10 .3C

/

/r”’»

7 Date: ] . .
NA
| | Fo 28T T ,
8 Date: / - |
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CETIS Analytical Report

Report Date:
Test Code:

08 Oct-19 15:39 (p 1 of 1)
CD-4388-0219 | 05-2400-5545

Ceriodaphnia 7-d Survival and Reproduction Test

Bureau Veritas Laboratories

Analysis ID:  00-4316-0955 Endpoint: 6d Survival Rate CETIS Version: CETISv1.9.2
Analyzed: 08 Oct-19 15:38 Analysis: Single 2x2 Contingency Table Official Results: Yes
Batch ID: 15-3532-2097 Test Type: Reproduction-Survival (7d) Analyst:  T. Wollelo
Start Date: 19 Sep-19 13:18 Protocol: EC/EPS 1/RM/21 Diluent: Dilute Perrier Water
Ending Date: 25 Sep-19 10:40 Species:  Ceriodaphnia dubia Brine: Not Applicable
Duration: 5d 21h Source:  Aquatic Research Organisms, NH Age:
Sample ID:  19-7152-2137 Code: B978381 Client: Diavik Diamond Mines Inc
Sample Date: 17 Sep-19 Material: ~ Mining Discharge/Runoff Project:  General Misc. Bioassays
Receipt Date: 17 Sep-19 16:15 Source: Diavik
Sample Age: 61h Station: 1645-18B
Data Transform Alt Hyp Comparison Result
Untransformed C>T 100% passed 6d survival rate
Fisher Exact Test
Control vs Group Test Stat P-Type P-Value Decision{a:5%)
Negative Control 100 1.0000 Exact 1.0000 Non-Significant Effect
Data Summary
Conc-% Code NR R NR+R PropNR PropR  %Effect
0 N 9 1 10 0.9 0.1 0.0%
100 10 0 10 1 0 -11.11%
6d Survival Rate Detail
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6d Survival Rate Binomials
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 11 n M 1M 171 0N 171 n i 1M
100 17 171 n 11 171 1M 17 17 171 17
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CETIS Analytical Report

Report Date:
Test Code:

08 Oct-19 15:39 (p 1 of 2)
CD-4388-0219 | 05-2400-5545

Ceriodaphnia 7-d Survival and Reproduction Test

Bureau Veritas Laboratories

Analysis ID: 19-6997-7886 Endpoint: Reproduction CETIS Version: CETISv1.9.2

Analyzed: 08 Oct-19 15:39 Analysis: Nonparametric-Two Sample Official Results: Yes

Batch ID: 15-35632-2097 Test Type: Reproduction-Survival (7d) Analyst: T. Wollelo

Start Date: 19 Sep-1913:18 Protocol: EC/EPS 1/RM/21 Diluent: Dilute Perrier Water

Ending Date: 25 Sep-19 10:40 Species:  Ceriodaphnia dubia Brine: Not Applicable

Duration: 5d 21h Source: Aquatic Research Organisms, NH Age:

Sample ID:  19-7152-2137 Code: B978381 Client: Diavik Diamond Mines Inc

Sample Date: 17 Sep-19 Material:  Mining Discharge/Runoff Project: General Misc. Bioassays

Receipt Date: 17 Sep-19 16:15 Source: Diavik

Sample Age: 61h Station: 1645-18B

Data Transform Alt Hyp Comparison Result PMSD
Untransformed C>T 100% passed reproduction 23.64%
Wilcoxon Rank Sum Two-Sampie Test

Control vs Conc-% Test Stat Critical Ties DF P-Type P-Value Decision{a:5%)

Negative Control 100 108 n/a 5 18 Exact 0.5959 Non-Significant Effect

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(a:5%)

Extreme Value Grubbs Extreme Value Test 3.047 2.708 0.0074 Outlier Detected

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)

Between 48.05 48.05 1 1.183 0.2910 Non-Significant Effect

Error 730.9 40.6056 18

Total 778.95 19

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision{a:1%)

Variances Variance Ratio F Test 2711 6.541 3.6E-05  Unequal Variances

Distribution Shapiro-Wilk W Normality Test 0.7968 0.866 7.7E-04  Non-Normal Distribution

Reproduction Summary

Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 N 10 20.9 14.57 27.23 23.5 2 29 2.799 42.34% 0.00%
100 ‘ 10 24 22,78 25.22 24 21 27 0.5375 7.08% -14.83%
Reproduction Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 N 21 23 29 26 22 8 27 27 2 24

100 25 26 23 21 24 27 24 24 23 23
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CETIS Analytical Report

Report Date: 08 Oct-1915:39 (p 2 of 2)
Test Code: CD-4388-0219 | 05-2400-5545

Ceriodaphnia 7-d Survival and Reproduction Test

Bureau Veritas Laboratories

Analysis ID:  19-6997-7886 Endpoint: Reproduction CETIS Version: CETISv1.9.2
Analyzed: 08 Oct-19 15:39 Analysis: Nonparametric-Two Sample Official Results: Yes
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ECOTOXICOLOGY Ceriodaphnia dubia Syrvival and Reproduction Test -
Initial Measurements and Observations

e
!
Maplam
BBY2FCD-00149/10
Tab - Observations

{ Client # & Name: 8, Diavilg,Diaf’npnd Mip.e'si . - Job/Sample: B?Z&38;/WM9245 Page 1 0f1
Sample [D: J:(5_4§-1§5L,3 _ Date & Time Sampled: %019 Sep 17 @00:00
Date & Time Started ,J.¢ /g__f,e/'f‘ /9 @ /3 /g Date & Time Received: 2019 Sep 17 @16:15
Date & Time Ended: Q,() iq SZ/ID Zf- @ /(9’/7‘7(_) Organism Lot #: Q @O ‘25&%&(‘\'\0 %
Before Use Measurements After Temperature Adjustment Dev]at[ons See BLNC Lj Worksheet Created: []
" Initial Temp i ""Aeration* | Post Aeration DO | Post Aeration )
Day Date initial DO (mg[L) _ {°C) . Initial pH | {min) {mg/L) Temp (*C} Analyst
0 e,zov\m@\ o | s-olA M| Jo 2.1 1289 @
1 S"\A\ib &) ase | owa | 2o 8N xs) e,
2 | Seea) S M 1asD | owa | v e | wWa | S
3 %ﬁc&a 8 A1 260 v ’;&D@a@ 8.5 TE2S. 51 AS
i SedraR WOl a9s.g | wa o M g oz | NS
- ﬁfﬁr})“&- 9% 259 | wa | 20 2.4 24\ | KD
6 : dmeeNA sy 2000 Oy el e
7 N/A O
* Rateb;f};;;i% rigt)bi loﬁﬁ%ute instrument ID's: @ @\‘ ci - 0'\\ O&
Sample Description C)\(-?;@,S\ Q)'\(l) Qf(p*—\ LY Initials <A
Sample Hardness \ S . Initials <y
Observations during the Test(e g. aeration duration, behaviour of test organlsms, bag effluent taken from etc.)
| pay . ] ' ) Analyst Initials
0 |Date: M\‘%{\\\C\ (;@ )/ Carboy #: P , Pre - Aerated From: 1% Ge» ~{22\2 T J
Feedin gvolume (L) PKS: \§0 v, Se _ Test Seeded @: /'2 - ’/8
1 Date: 5&(\\),@ ZO\”\@;!E"/, Carboy #: \' Pre - Aerated From: X A~ {an \\'\ ]
Feeding voIJme (}JL') Prs:{ S YCT: Ses ’ Test Water Chaﬁge @: \ 25 i
2 Date;SP o ,3_\ '},O\o\ (/o-ta/ Carboy #: Pre »Aerated From: - N\ \& l )
Feedmg:/'glume(uL PKS: ‘_S'o YCT: S«: Test Water Change @: \:)\",\—\ S
3 . Date: QC)?Q ?n‘b,ZJB@/ Carboy # Z Pfe-Aerated_ From: IO(D”"}OBQ [ /\I&
Feeding volume {uL) PKS: )C;l_) YCT @ TestWaterChange @: \\ L\\-\
4 Date:&)@( Sfﬁag B@@/Caréoy.#' 24 ) Pre-’Agrated frorﬁ: Cﬂaﬁm (”)Q\% . K&
Feeding volume (ul) PKS: Y& YCT: ) .TestWate; Change @: A=)
5 Date:%‘@\%@‘{a\x 60“@/ C_ar-bo'y #: % . APFe - Aerated Fr?)m: \\?)O""\\ﬁ—\} l K&
Feeding volume (ul) PKS:\% ver: €Ty Test Water Change @: \?‘3_"35
L sorcn e d CORNUE,  ONOCINGitss  LSnna D . inaSN.
6 |Date: ,?LGIQW"Z/\’ ~ 9 ‘/ ‘ Te
Teat eudool 24 10. 40
7 Date: ‘ ‘ . _ l/
;\J‘/{ P §
v e _ 2014 R0 e
8 Date: . v / /H/d v~ L‘w ' [
/
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ECOTOXICOLOGY  Ceriodaphnia dubia, Culture Health - Mortality and Mean Neonates M & P()( am

BBY2FCD-00246/2
Page 1of1

Culture Date: AR02019 Sep 09

% MORTALITY

% Mortality
in Previous
Removed or Total % Daily 7 Days
Day Date Started Deaths Lost Number Mortality

0 09-Sep 80 0 0 80 0.00%

1 10-Sep 0 10 70 0.00%

2 11-Sep 0 0 70 0.00%

3 12-Sep 1 0 69 1.43%

4 13-Sep 0 0 69 0.00%

5 14-Sep 0 1 68 0.00%

6 15-Sep 1 0 67 1.47%

7 16-Sep 0 0 67 0.00%

8 17-Sep 0 0 67 0.00% 2.86%

9 18-Sep 0 0 67 0.00% 2.90%

10 19-Sep 0 0 67 0.00% 1.45%

11 67 0.00% 1.47%

12 67 0.00% 1.49%

13 67 0.00% 0.00%

14 67 0.00% 0.00%

15 67 0.00% 0.00%
MEAN NEONATES
Day 1 2 3 4 5 6 7 Total
Date 10-Sep 11-Sep 12-Sep 13-Sep 14-Sep 15-Sep 16-Sep
Replicate 1 0 0 0 7 8 0 16 31
Replicate 2 0 0 0 5 9 13 0 27
Replicate 3 0 0 0 6 8 0 16 30
Replicate 4 0 0 0 6 12 0 17 35
Replicate 5 0 0 0 5 10 13 0 28
Replicate 6 0 0 0 8 9 14 0 31
Replicate 7 0 0 0 5 10 0 18 33
Replicate 8 0 0 0 6 8 0 18 32
Replicate 9 0 0 0 4 8 14 0 26
Replicate 10 0 0 0 5 11 16 0 32
Mean 30.5

Health Criteria m{ea“ H mwb

An average of at least 15 young per adult must be produced in the first 3 broods (Environment Canada).
An average of at least 20 young per adult must be produced in the first 3 broods (US EPA).
Comments: * Fourth or subsequent brood not counted.




CERIODAPHNIA DUBIA - CLEARING RECORDS ; ;
ECOTOXiCOLOGY . M a >()/a -

Clearing Records for Young Produced by Each Brood Organism Used in a Test

BBY2FCD-00242/5
for parent culture AB170413CD

Page 1of 2
Check once (v} if 2-7 neonates present {1 neonate # a brood) )
7 Check twice (vV} if 28 neonates
\ Check thrice (vvV) if 216 neonates
Test Day: Record actual number of neonates present
YCT Batch: Q/L‘J § Aug) e Mﬂﬂﬁé% Batch: 0o /’( M 2% Water Batch: 9,0/ Lest o
Culture Date: ,Qﬂ ,{) Lg /£ Mﬁ c) Analyst(s) /[A) 9 Y\hc;
Date Lopinl Copri [Lep(2 | Zapld ISa\N\ |SopS  [Sepll [ Sepid [Seplk
Time ey | jouy | W% | or gl [TW\ | o260 [ oho0] mroeg [orYize
Tracking/Clear | » feqr | rfesr Cw Loy [y, [Clear | pleal | clear [Clear
YCT (uL) P §o o G Ro g | «v So
PKS (u) 1§ /57 \50 o 1 Co IS0 (S 1o isn
Cup # ] Brood size )
1 & LY G & o L AL 15 24
2 © OO ki KX i3 @ e (A
3 %) RS A s O I A (g2 20
4 ) ) [®) A 12 [ Q Ay R ’«k %
5 o oo C 1 1e 113 o IR
6 O O xi?mw T T ® i O itsAE) ,z/ e
7 P ) Q < lo O 1§ #l9% 20
8 O O o & € 9 (eloidy | L 21
9 %) O o B i o 12 14
10 O o O S vy T I 4
1 ) O |0 o " 1 O Rt | v W
12 O 9) 0 L —— | o Rkl iav ]| w
13 o o o (o e O Rt v | W
14 o 9] o v il L N L A R AIYY,
15 0 O e ; W 2 Lt WAt
16 o 0 o i v W o | S
7 ) 3] V) v " | W ) LAY
18 o [ Y b % Sl I « Y V2 § 2 D2 VY
19 0 &) ) v — ) ) A AN
20 © 0 ") % e | W e Lidr | AAJ
21 Q o |0 v il B ¢ bzt | N AN AP
22 o 0 0 v el B~ W R NPV I VY
23 0 O Q V4 v o L O R A R,V
24 9] (0] o o e ° oy A | A WA/
25 O © © 94 e o e | Y | WnAY
26 0 O Q v e < N N Y.,
27 % 0 [0} % , ' @)
28 O 0O & v L % |
29 A 3] ) v v Q i Al s awN/
30 0 b (@) Vi LW D | A/
31 Q 9) 0 V4 e 1 QO e’ Lt AN/
32 0 9) O / e | o i Lt | A/
33 o ®) V) v e |0 Vv V i/ | NN
34 0 9 ¢ v e | 0 i V| WA/
35 A [ ¥ v el O v L] WA/
#Missing/Lost | ¢) 2 (@) O i © & 5] %)
#Dead 0 L™\ 0 [ o 1 o O o
Analyst T T | N Tl | eP Tro | Tiad T/ o
Time 05:2€ | 1037 [{BS pya%5 | 705> [ORRR | Sy [ed-li [ORiyh
*** See next page for Environment Canada and US EPA requirements,***
On test day, select appropriate neonates {i.e.>8 neonates in a brood} and indicate in the brood size box which test A- fgﬁ‘?z"{) D-
' they will be used for by placing a letter according to this legend:
. ; .ﬂ\ N p c - F -

Rk Jk\'vé‘kb 3@\5&@ —n  26\9 éﬂ’\")\ ™4




ECOTOXICOLOGY

CERIODAPHNIA DUBIA - CLEARING RECORDS

Clearing Records for Young Produced by Each Brood Organism Used in a Test
for parent culture AB170413CD

Max¥am

& I AT S Dot
e s i Qo

BBY2FCD-00242/5
Page2of2

; Culture Date: M 6’ pzﬂ /37 IQ/;P £ f/ Analyst(s}): f/((:,V/ ,,df) (orve o l‘}
Cup# Brood size
Date Sep O] Geplt [Seo\) | Cepid |&al™ | SrptS [Sepll | Seprt [Senl®
Time pful | 4029 | W3S (e eS8 ORI [enmig | 0+ 2] | O&40
E 7, o 7 Q- o | W o e | WA
37 9 O e v v W O A WA/
38 0 o o bo T o0—1 ¢ i | v | pp
39 o O o o | 1w O L | AN
40 o o) £ b, oW o v | AN
41 0 o) (W] L v e Wy &3 bt WAL
42 0 B) ) e L ow O Ll | yw
43 ° ) O v Tl w o) Lt | WV
44 % O w7 e ol w & L w\v/
45 0 [ © L e W ) v | WY
46 @, [0) O i W & VA | AN
47 0 o (@) o | w 0 vl | wa/
w | o [0 _Jo [ Tw & Tooe Tw
49 [ 0 O . W e A | N
50 > o O «/ W O LA W
51 © 0 (@) w | O s |t | WY
52 o o 1o - il B, 0 i | W/
53 I 3] ) - 1 O L i A T ANN
54 o 0 @) o e | w WS v | AN/
55 0 & 1o e | o gh o NN
56 0 D &2 N 7 oW YO e | AN
57 O ) & 1% il YV R B # 5 vt | WA
58 o) D e / b VA IO IR = v | SAN -
59 D o % “—= 10 Lt o | MW )
60 - 9 & 0] o L v [ vt | VAN
61 ) o 1o v W [ O A RYNY
62 0 D I u — | w %) vt | WY/
63 | 0 D L o 1 QO g | A | M
64 P DO o == W O U MY
65 . 5} o i S e LN 9, e ed /AN
66 o fa) O v W Q e | Vuy
67 (9 O @) ~ e W 9} Lot | WS
68 e O (@] v b & W o wAns | A/
69 ) 0 c | v = N [ v | WA/
70 ) [») £ UCeAl rmas vaplnrs viw AT T~
# Missing/Lost 0 O sTHE o O L O O O O
# Dead O O O /@) ] o O O &)
Analyst | B0 | TwJ NS | T <= wo [T “Fi~) Lo
Time 0% 25 w0y WHZ [O9pu[Bros [OR:H0[ohi20] O ¢ | OBHS
Environment Canada: At feast 8 young must be produced by each brood organism in their third
or subsequent broods, and in the brood to be used in a test.
Neonates used in tests must be < 24 hours old and within 12 hours of each other.
US EPA : Neonates used in tests must be < 24 hours ofd and within 8 hours of each other.
Neonates used in tests must be taken from adults that have had at least 8 or more
young in the brood to be used in a test, and in their third or subsequent broods.

@wgm 2015 Cepll

Example:

Cup # Brood size
Date 2008jan22 2008Jan23 2008Jan23 2008jan24
Time 10:10am 8:25am 8:15pm 8:00am
1 v v v 12 A
2 v v vV 14 B

A-Rx#1
B - Client # 123




. CERIODAPHNIA DUBIA - CLEARING RECORDS o y
ECOTOXICOLOGY _ | MQXG/C?{P
Clearing Records for Young Produced by Each Brood Organism Used in a Test BBYZFéD~00242/5
for parent culture AB170413CD Page 10f2

Check once (v} if 2-7 neonates present {1 neonate # a brood)
Check twice (VV) if 28 neonates
Check thrice (vvv) if 216 neonates

Test Day: Record actual number of neonates present

YCT Batch: 220 18 gy 37 . PKS Batch: "7’075 Jepio Water Batch:@,ffe/f? i g
Culture Date: (!)\@\{3 & \Q\,g@{’\ o] q Analyst(s): ﬁ\jl,")’h )
Date Seay & | SCOWK| 1o )8
Time “71:)(“5'0 WME (o314
Tracking/Clear | "Tech | Y<ede | clear
YCT (ul) N A 5
PKS (L) n\e nVa | 15D
Cup# Brood size
1 D [P 23 A
2 O @) 25 A
3 ) [G) 91 &
4 Q [ )
5 &) [&5) 9 A
6 ) © T 4
7 =) © 5 A
8 & © I1ZA
9 O € 27 A
10 Q U 1202
11 L O (il p
12 O ¢ Liv B
13 O O )
14 < (@) Fay
15 = O | vt R
16 @) ) L b
17 © o |LLUh
18 O O e iuh
19 O © Lth
20 ) O Lt p
21 ) O |
22 O © i
23 ) @ L
24 = o o '
25 L) (@) O
26 O O O
27 —— -
28 R R ~
29 =) @) by O
30 1] ) /O
31 O (9] Vi L
32 5) O e o
33 ) (D) a»
34 =] < Ly e
35 O (@] i (/]
# Missing/Lost O O O
# Dead () 3] O
Analyst Comd> W |0
Time Nrod | and kb
*** See next page for Environment Canada and US EPA requirements. **¥
On test day, select appropriate neonates (i.e.>8 neonates in a brood) and indicate in the brood size box which test A- M%)z D- /é C{'"i
they will be used for by placing a letter according to this legend: B- 5 AP E- /5-"'71_@
C-pAG  F-




ECOTOXICOLOGY

Clearing Records for Young Produced by Each Brood Organism Used in a Test

CERIODAPHNIA DUBIA - CLEARING RECORDS

for parent culture AB170413CD

+

Ma)(%am

A Baren i bai Sy
Ui Ssnpave

BBY2FCD-00242/5
Page 2 0of 2

RO
Culture Date: 2 \ & Sh@ oQ Analyst(s): & 5 T
Cup# . Brood size
Date Den 6§ [SPoNVB | epi]
Time o2 [ B Tomal
36 @) O Ly
37 O V] L1 C
38 O o VLV
39 o [
40 © O LA
41 -~ &% L.
42 o O Liatd
43 D @ At D
44 < (&) VL
45 ($) &) Liun
46 S © Lvp
47 & [ap) VL"V'D
48 C) O {aAr :O
49 S O i)
50 O O Lt D
51 ] o vVl
52 ) @) A€
53 o Fe) L vE
54 < O L/
55 « & VL
56 @) (@) v
57 © Q) LA
58 O O LAE
59 o &) INAE
60 o ) L E
61 ) o v
62 o ™ L -
63 - (@) L/
64 < o) [
65 ] o) LA
66 @ P Liv
67 <D ) L
68 (] (@] v
69 o o - v
70 3
# Missing/Lost O &) [
# Dead [ o/ 0
Analyst G5 D | T/
Time Nres | 2\ (o2 Yy

Environment Canada: At least 8 young must be produced by each brood organism in their third
or subsequent broods, and in the brood to be used in a test.
Neonates used in tests must be < 24 hours old and within 12 hours of each other.

US EPA : Neonates used in tests must be < 24 hours old and within 8 hours of each other.
Neonates used in tests must be taken from adults that have had at least 8 or more
young in the brood to be used in a test, and in their third or subsequent broods.

Example:

Cup # Brood size
Date 2008Jan22 * }12008Jan23 2008Jan23 2008Jan24
Time 10:10am 8:25am 8:15pm 8:00am
Vi \) A% 12 A
v v vV 14 B

A-Rx#1
B - Client # 123
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ENVIE

Toxicity Testing on samples WM9244-
1645-18 and WM9245-1645-18B

(collected September 17, 2019)

Final Report

October 21, 2019

Submitted to: Bureau Veritas Laboratories
Burnaby, BC

8664 Commerce Court, Burnaby, BC V5A 4N7
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Report By: Reviewed By:
Mimi Tran, Dipl. T. Armando Tang, R.P.Bio
Laboratory Biologist Senior Reviewer

This report has been prepared by Nautilus Environmental Company Inc. based on data and/or
samples provided by our client and the results of this study are for their sole benefit. Any

reliance on the data by a third party is at the sole and exclusive risk of that party. The results
presented here relate only to the samples tested.

WO#191835 Nautilus Environmental Company Inc. ii
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Sample Information and Test Type

Sample ID WM9244-1645-18 and WM9245-1645-18B

Sample collection date September 17, 2019

Sample receipt date September 19, 2019

Sample receipt temperature 2.3t0 2.9°C

Test types 72-h Pseudokirchneriella subcapitata growth inhibition

Summary of Results

Endpoint Mean £ SD
po Control WM9244-1645-18 WM9245-1645-18B
302 £2.0 89.2 + 7.6* --
Cell Yield (x10* cells/mL)
340+ 24 -- 96.5 + 10.8*

SD = Standard Deviation
* = Indicates cell yield was significantly greater than the control

WO#191835 Nautilus Environmental Company Inc. iii
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Nautilus Environmental Company Inc. conducted a 72-h Pseudokirchneriella subcapitata growth
inhibition toxicity test for Bureau Veritas Laboratories on samples identified as WM9244-1645-
18 and WM9245-1645-18B. The samples were collected on September 17, 2019 and delivered to
the Nautilus Environmental laboratory in Burnaby, BC on September 19, 2019. The samples were
collected in 1-L plastic containers and were received at temperatures of 2.3 and 2.9°C. The
samples were stored in the dark at 4 + 2°C prior to testing.

This report describes the results of the toxicity test. Copies of raw laboratory data sheets and
statistical analyses are provided in Appendix A. The chain-of-custody form is provided in
Appendix B.

Methods for the toxicity tests are summarized in Table 1. Testing was conducted according to
procedures described by Environment Canada (2007). Statistical analyses were performed using
CETIS (Tidepool Scientific Software, 2013).

WO# 191835 Nautilus Environmental Company Inc. 1
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Table 1. Summary of test conditions: Pseudokirchneriella subcapitata growth
inhibition single concentration test.

Test species

Organism source

Organism age
Test type

Test duration
Test vessel

Test volume
Test concentrations

Test replicates
Number of organisms
Control/dilution water
Test solution renewal
Test temperature
Feeding

Light intensity
Photoperiod

Aeration

Test measurements

Test protocol
Statistical software

Test endpoints

Test acceptability criteria for controls

Reference toxicant

Pseudokirchneriella subcapitata, strain CPCC# 37

In-house axenic culture, obtained from Canadian Phycological
Culture Center, and originally isolated from Nivelta River,
Norway.

3-to 7-day old culture in logarithmic growth phase

Static

72 hours

Microplate

220 L

Full strength sample diluted to 95.2% (v/v) with nutrients, plus
laboratory control

4 per treatment; 8 for laboratory control

10,000 cells/mL

Deionized water supplemented with nutrients

None

24 + 2°C

None

3600 to 4400 lux

24 hours light

None

Test area temperature measured daily; temperature and pH
measured at test initiation; pH of two control wells measured
at test termination

Environment Canada (2007), EPS 1/RM/25

CETIS Version 1.9.4

Algal cell growth inhibition

>16-fold increase in number of algal cells; CV < 20%; no trend
when analyzed using Mann-Kendall test

Zinc (added as ZnSQO4)

WO# 191835

Nautilus Environmental Company Inc. 2
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The results of the toxicity tests on samples WM9244-1645-18 and WM9245-1645-18B are
summarized in Table 2. Cell yield was significantly greater than the laboratory control; percent
stimulation was 195.0% for WM9244-1645-18 and 183.8% for WM9245-1645-18B.

Table 2. Results: Pseudokirchneriella subcapitata growth inhibition single
concentration test.

Cell Yield (x 10% cells/mL)

Sample ID Stimulation (%)

(Mean  SD)
Laboratory Control 302 +£20 --
WM9244-1645-18 89.2 + 7.6* 195.0
Laboratory Control 340+ 24 --
WM9245-1645-18B 96.5 + 10.8* 183.8

SD = Standard Deviation
* = Indicates cell yield was significantly greater than the laboratory control

The health history of the test organisms used in the exposure was acceptable and met the
requirements of the Environment Canada protocol. The tests met all control acceptability criteria
and water quality parameters remained within ranges specified in the protocol throughout the
tests. There were no deviations from the test methodology. Uncertainty associated with the tests
are best described by the standard deviation around the mean and/or the confidence intervals
around the point estimates.

Result of the reference toxicant test conducted during the testing program is summarized in
Table 3. Results for this test fell within the range for organism performance of the mean and two
standard deviations, based on historical results obtained by the laboratory with this test. Thus,
the sensitivity of the organisms used in the test was appropriate. The reference toxicant test was
performed under the same conditions as those used for the sample.

WO# 191835 Nautilus Environmental Company Inc. 3
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Table 3. Reference toxicant results.
. . Historical Mean cv
Test Species Endpoint (2 SD Range) %) Test Date
P. subcapitata Growth (IC50): 31.8 pg/L Zn 31.1 (25.1 — 38.6) 11 September 20, 2019

SD = Standard Deviation, CV = Coefficient of Variation, IC = Inhibition Concentration

Environment Canada. 2007. Biological test method: growth inhibition test using the freshwater
alga. Environmental Protection Series, Report EPS 1/RM/25. Second Edition, March 2007.
Environment Canada, Method Development and Application Section, Environmental Science
and Technology Centre, Science and Technology Branch, Ottawa, ON. 53 pp.

Tidepool Scientific Software. 2013. CETIS comprehensive environmental toxicity information
system, version 1.9.4.11 Tidepool Scientific Software, McKinleyville, CA. 275 pp.

WO# 191835 Nautilus Environmental Company Inc. 4
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- Pseudokirchneriella subcapitata Toxicity Test Data
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APPENDIX B - Chain-of-Custody Form
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TFETETE
[N ETEAE ]
Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B979875
Client Project Name & Number:  Monthly (13,18,18B) SNP-A Sample Number: WN6548-01
Test Result:
48 hrs Mortality % 0 Statistical Method:
Mean percent mortality: Sample 0 Control 0
Sample Name : 1645-18B Sample Matrix : Grab Water
Description: Clear, Colourless Sample Prior to Analysis:
Sample Collected: Sep 16, 2019 04:14 PM Sampling Method : N/A pH: 7.1
Sample Collected By: AH Site Collection: N/A Temperature : 19°C
Sample Received: Sep 20, 2019 04:18 PM Volume Received: 1L Dissolved Oxygen: 10.2 mg/L
Analysis Start : Sep 20, 2019 12:09 PM Temp.Upon Arrival: 13°C Sample Conductance: 608 uS/cm
End: Sep 22,2019 01:02 PM Storage: 2-6°C Hardness: 140 mg CaCO 3/L
Concentration Temperature | pH | Conductivity Dg;;gl\éid Mortality | Mortality | Immobility [ Immobility | Temperature | pH | Conductivity Dg;;gl\;id
o o N o
(°C) (pH) (uS/cm) (mg/L) (#) (%) (#) (%) (°C) (pH) (uS/cm) (mg/L)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hr 48 hrs 48 hrs
0 21 8.2 342 7.9 0 0 0 0 19 8.1 343 8.4
0 21 8.2 344 7.7 0 0 0 0 20 8.1 340 8.4
0 21 8.2 344 7.7 0 0 0 0 20 8.1 339 8.4
100 20 7.2 618 9.6 0 0 0 0 20 7.7 615 8.4
100 20 7.2 618 9.6 0 0 0 0 20 7.6 616 8.4
100 20 7.1 622 9.5 0 0 0 0 20 7.6 625 8.3
. Mortality | Mortality | Immobility [ Immobility
Concentration
(#) (%) (#) (%)
% vol/vol 48 hrs 48 hrs 48 hrs 48 hrs
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
100 0 0 0 0
100 0 0 0 0
100 0 0 0 0
Comments : None

Culture/Control/Dilution Water:

City of Edmonton dechlorinated tap water

Hardness:

180 mg/L CaCOs Other parameters available on request.

Test Conditions

Test concentration : 0,0,0,100,100,100 (% vol/vol)

Organisms per Vessel : 10 Pre-aeration Time : 30 min Rate of Pre-aeration : 25-50 mL/min/L
Total # of Organisms Used : 60 Test Temperature : 20t2°C Test Hardness Adjusted:  No

Test Volume : 150 mL Vessel Volume : 225 mL Test pH Adjusted: No

Loading Density : 15.0 mL/Daphnia Photoperiod : 16:8 (light: dark)

Test Organism : Daphnia magna Source : In House Culture

Age at Test Initiation : <24 hrs Average Brood Size : 31.7
Culture Photoperiod : 16:8 (light: dark) % Mortality within 7 days : 0
Culture Temperature : 20x2°C Time To First Brood : 10 Days

Culture Diet

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

Bureau Veritas Laboratories 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 www.bvlabs.com

Page 1 of 2



L:J RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TFETETE

[N ETEAE ]

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B979875
Client Project Name & Number:  Monthly (13,18,18B) SNP-A Sample Number: WN6548-01

Reference chemical:

Sodium Chloride Test Date:

Sep 07, 2019
6.69 (6.20, 7.21)g/L

Test Endpoint 48 hrs LC50 (95% confidence interval) : Statistical Method :

Untrimmed
Spearman-
Karber
Historical Mean LC50 (warning limits) : 6.01 (4.52, 8.00) g/L Concentration : 0,1.71,2.56,3.82,5.7,8.5 g/L
Test Method EPS 1/RM/14

Method Deviations: None

Note:

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Analyst : Cara Shurgot, Dustin Banks, Kyle Monaghan

Verified By : Dustin Banks, Team Lead, Bioassay

Date: Sep 26, 2019 02:44 PM

Bureau Veritas Laboratories 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 www.bvlabs.com
Page 2 of 2



L:J RESULTS OF RAINBOW TROUT SINGLE CONCENTRATION-100%

TFETETE

Client : 4388 DIAVIK DIAMOND MINES INC., YELLOWKNIFE Job Number: B979875
Client Project Name & Number:  Monthly (13,18,18B) SNP-A

Test Result:

96 hrs Mortality % 0 Statistical Method: Visual

Sample Name : 1645-18B Sample Matrix : Grab Water
Description: CLEAR, COLOURLESS Sample Number: WN6548-11
Sample Collected: Sep 16,2019 04:14 PM  Sampling Method : N/A Site Collection: N/A
Sample Collected By: AH Volume Received: 20L Temp.Upon Arrival: 13 °C  Storage: 2-6°C
Sample Received: Sep 20,2019 04:18 PM  pH: 6.9 Dissolved Oxygen: 9.4 mg/L
Analysis Start : Sep 21,2019 12:16 PM  Temperature : 14 °C Sample Conductance: 517 uS/cm
- Dissolved . . Atypical Atypical . . Atypical Atypical
Concentration Temp():eé;ture (S:) Co(r:]dsl;z?;lty Oxygen Mo(r;e);llty Mo(l:;a;llty Behaviour | Behaviour MO(I‘;?hty Mo(r‘;a;llty Behaviour | Behaviour
(mg/L) (#) (%) (#) (%)
% vol/vol Start Start Start Start 24 hrs 24 hrs 24 hrs 24 hrs 48 hrs 48 hrs 48 hrs 48 hrs
0 14 7.9 288 8.9 0 0 0 0 0 0 0 0
100 14 7.0 526 9.3 0 0 0 0 0 0 0 0
. . Atypical Atypical L Dissolved . . Atypical Atypical
Concentration Mo{;?“ty Mo(r;e;llty Behaviour | Behaviour Tem;zfgture (p:) Co(r:]dsl;z:;v)lty Oxygen Mo{;?“ty MO(I‘;E;MV Behaviour | Behaviour
’ (#) (%) P (mg/L) ’ (#) (%)
% vol/vol 72 hrs 72 hrs 72 hrs 72 hrs 96 hrs 96 hr 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs 96 hrs
0 0 0 0 0 14 7.8 290 9.1 0 0 0 0
100 0 0 0 0 14 7.3 546 8.9 0 0 0 0
Comments : None
Culture/Control/Dilution Water City of Edmonton dechlorinated tap water
Hardness: 180 mg/L CaCOs3 Other parameters available on request.
Test Conditions Test concentration : 0,100 (% vol/vol)
Organisms per Vessel : 10 Test Temperature : 15+1°C Solution Depth : >15cm
Total # of Organisms Used : 20 Pre-aeration Time : 30 min. Rate of Aeration 6.5+1 mL/min/L
Test Volume : 20L Vessel Volume : 38L Test pH Adjusted: No
Loading Density : 0.2 g/L Photoperiod : 16:8 (light: dark)
Test Organism : Rainbow Trout (Oncorhynchus mykiss) Source : Spring Valley Trout Hatchery
Culture Temperature : 15+2°C Weight (Mean) +-SD : 03+0.1¢g Length (Mean) +-SD : 3.37+ 0.24cm
Culture Water Renewal : > 1.0 L/min/kg fish Weight (Range) : 0.2-05¢g Length (Range) : 3.00-3.90cm
Culture Photoperiod : 16:8 (light: dark) % Mortality within 7 days : 0%
Feeding rate and frequency : daily: 1-5% biomass of trout. Acclimation Time: >14 days
Reference chemical: Phenol Test Date: Sep 18, 2019
Test Endpoint 96 hrs LC50 (95% confidence interval) : 9.99 (9.10, 10.8)mg/L Statistical Method : Probit
Historical Mean LC50 (warning limits) : 9.95(7.10, 13.9) mg/L  Concentration : 0,8,10,12,15,20 mg/L
Test Method EPS 1/RM/13
Method Deviations : None
Note: The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.
Analyst : Cara Shurgot, Dustin Banks, Kyle Monaghan
Verified By : Dustin Banks, Team Lead, Bioassay Date: Oct 02, 2019 03:05 PM

Bureau Veritas Laboratories 9331 - 48th Street, Edmonton, Alberta T6B 2R4 Tel: (780) 577-7100 Fax: (780) 450-4187 www.bvlabs.com
Page 1 of 1
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Report By: Reviewed By:
Yvonne Lam, B.Sc. Armando Tang, R.P.Bio
Laboratory Biologist Senior Reviewer

This report has been prepared by Nautilus Environmental Company Inc. based on data and/or
samples provided by our client and the results of this study are for their sole benefit. Any reliance

on the data by a third party is at the sole and exclusive risk of that party. The results presented
here relate only to the samples tested.

WO#192142 Nautilus Environmental Company Inc. ii
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Sample Information and Test Type

WT4468-1645-18

Sample ID

WT4469-1645-18B
Sample collection date October 22, 2019
Sample receipt date October 23, 2019

Sample receipt temperature 3.9°Cand 2.0°C

Test type 7-d rainbow trout (Oncorhynchus mykiss) embryo viability

Summary of Results

Mean + SD
Endpoint Control WT4468-1645-18 Control WT4469-1645-18B
Embryo viability 843 +19 791 + 21.8 828 + 129 825+ 15.2

(%)

SD = Standard Deviation

WO#192142 Nautilus Environmental Company Inc. iii
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Nautilus Environmental Company Inc. conducted 7-d rainbow trout (Oncorhynchus mykiss)
embryo viability toxicity tests for Bureau Veritas Laboratories on two samples identified as
WT4468-1645-18 and WT4469-1645-18B. The samples were collected on October 22, 2019 and
delivered to the Nautilus Environmental laboratory in Burnaby, BC on October 23, 2019. The
samples were each transported in four 10-L plastic containers and received at temperatures of 3.9
and 2.0°C. The samples were stored in the dark at 4 + 2°C prior to testing.

This report describes the results of the toxicity tests. Copies of raw laboratory data sheets and
statistical analysis are provided in Appendix A. The chain-of-custody form is provided in Appendix
B.

The method for the 7-d rainbow trout embryo viability toxicity test is summarized in Table 1, and
followed procedures described by Environment Canada (1998) and modified by Canaria et al.
(1999). Statistical analyses were performed using CETIS (Tidepool Scientific Software, 2013).

WO# 192142 Nautilus Environmental Company Inc. 1
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Table 1. Summary of test conditions: 7-d rainbow trout (Oncorhynchus mykiss)

embryo viability single concentration test.

Test species
Organism source
Organism age

Test type

Test duration

Test vessel

Test volume

Test solution depth
Test concentrations
Test replicates
Number of organisms
Control/dilution water
Test solution renewal
Test temperature
Feeding

Light intensity
Photoperiod

Aeration

Test measurements

Test protocol
Statistical software

Test endpoints

Test acceptability criteria for controls

Reference toxicant

Oncorhynchus mykiss

Hatchery

<30 minutes post fertilization, <24 hour old gametes
Static-renewal

7 days

2-L plastic container

2L

17 cm

100% (undiluted) sample, plus laboratory control

4 per treatment

30 per replicate

Dechlorinated Metro Vancouver municipal tapwater

Daily (80% renewal)

14 + 1°C

None

Dark

24 hours dark

Continuous gentle aeration

Temperature, dissolved oxygen, pH and conductivity measured
daily; hardness and alkalinity of undiluted sample measured at

test initiation; survival checked daily
Environment Canada (1998), EPS 1/RM/28; Canaria et al. (1999)

CETIS Version 1.9.4

Embryo viability

Embryo viability 270%

Sodium dodecyl sulphate (SDS)

WO# 192142

Nautilus Environmental Company Inc. 2
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Results of the rainbow trout embryo viability toxicity tests conducted on samples WT4468-1645-
18 and WT4469-1645-18B are summarized in Table 2. There was no statistically significant
difference relative to their respective laboratory control for either sample, with embryo viability in
both samples and all test treatments >79% (v/v).

Table 2. Results: 7-d rainbow trout (Oncorhynchus mykiss) embryo viability single
concentration test.

Embryo Viability (%)

Concentration (Mean + SD)
(% v/v)
WT4468-1645-18 WT4469-1645-18B
Laboratory Control 843 +19 828 +12.9
100 79.1 £ 21.8 825+ 152

SD = Standard Deviation
The samples were not statistically significantly different relative to their respective Laboratory Control

WO# 192142 Nautilus Environmental Company Inc.
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The health history of the test organisms used in the exposure was acceptable and met the
requirements of the Environment Canada protocol. The test met all control acceptability criteria
and water quality parameters remained within ranges specified in the protocol throughout the
test. Uncertainty associated with this test is best described by the standard deviations around the
means and/or confidence limits around the point estimates.

There were deviations from the test methodology. The eggs were exposed using a blocked design
(eggs from each of the four female fish were distributed separately in each of replicates A to D)
rather than pooled, as specified in the test method. The modification was used because the egg
quality from each female varied considerably, and blocking would minimize the effects of poor
quality eggs from one particular female fish. This deviation did not seem to affect the results of
the tests and control criterion was met at the end of the exposure.

Results of the reference toxicant test conducted during the testing program are summarized in
Table 3. Results for this test fell within the acceptable range for organism performance of mean
and two standard deviations, based on historical results obtained by the laboratory with this test.
Thus, the sensitivity of the organisms used in this test was appropriate. The reference toxicant was
performed under the same conditions as those used for the samples.

Table 3. Reference toxicant test results.

. . Historical Mean cv
Test Species Endpoint (2 SD Range) %) Test Date

O. mykiss Viability (EC50): 4.5 mg/L SDS 4.2 (2.1-84) mg/LSDS 36 October 23, 2019

SD = Standard Deviation, CV = Coefficient of Variation, EC = Effective Concentration

WO# 192142 Nautilus Environmental Company Inc. 4
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Canaria, E.C., J.R. Elphick and H.C. Bailey. 1999. A simplified procedure for conducting small-scale
short-term embryo toxicity tests with salmonids. Environ. Toxicol. 14:301-307.

Environment Canada. 1998. Biological test method: toxicity tests using early life stages of
salmonid fish (rainbow trout). Environmental Protection Series EPS 1/RM/28. Second Edition,
July 1998. Environment Canada, Method Development and Application Section, Environmental
Technology Centre, Ottawa, ON. 102 pp.

Tidepool Scientific Software. 2013. CETIS comprehensive environmental toxicity information
system, version 1.9.4 Tidepool Scientific Software, McKinleyville, CA. 255 pp.
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APPENDIX A - Oncorhynchus mykiss Toxicity Test Data



Test Organism Information:
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APPENDIX B - Chain-of-Custody Form
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