Diavik Diamond Mines (2012) Inc.
P.O. Box 2498

Suite 300, 5201 — 50™ Avenue
Yellowknife, NT  X1A 2P8
Canada

T (867) 669 6500

F (867) 669 9058

Violet Camsell-Blondin, Chair — Wek’eezhii Land and Water Board
#1, 4905 — 48t Street

Yellowknife, NT X1A 3S3

Canada

31 March 2016

Dear Ms. Camsell-Blondin:
Subject: 2014 Annual AEMP Report — Part K Item 10

The 2014 Aquatic Effects Monitoring Plan (AEMP) Annual Report is attached as specified under
the Wek’éezhii Land and Water Board (WLWB) Water Licence W2007L2-0003 Part K Item 10
(current Water Licence W2015L2-0001 Part J Item 8). The February 20th, 2015 directive from the
WLWB requested that Diavik Diamond Mines (2012) Inc. (DDMI) delay submission of the 2014
AEMP Annual Report to allow for development of an AEMP Reference Conditions Report which
details the calculation of all background ranges that DDMI proposes to use to evaluate potential
effects for all parameters measured as part of the AEMP. The AEMP Reference Conditions Report
Version 1.1 was approved on November 27", 2015. The approved normal ranges presented in that
report have been incorporated into the analyses and figures prepared in support of the 2014 AEMP
Annual Report.

Although the 2014 AEMP Annual Report was a required submission under the previous Water
Licence (W2007L2-0003), DDMI has incorporated the revised Water Licence requirements for
AEMP submissions (W2015L2-0001) into this 2014 AEMP. The main difference in the current
Water Licence that applies to the Annual AEMP reporting is the addition of Action Level
exceedance reporting (Part J Item 6) and submission of a Response Plan for each Action Level
that is exceeded. An AEMP Response Plan that satisfies the requirements of Schedule 8 Iltem 3 is
provided below for each of the 2014 AEMP Action Level exceedances.

2014 Response Plan

Results of the Action Level evaluation completed for the 2014 AEMP identified 19 water quality
variables that triggered Action Level 1 and eight variables that triggered Action Level 2, as shown
in Table 1. This table also includes the information required by the current Water Licence,
W2015L2-0001 under Part J, Item 6 (a) (notification) and (b) (response plan) and the specific
requirements for a response plan under Schedule 8, ltem 3, as follows:

3. The AEMP Response Plan referred to in Part J, Item 6, shall contain the following information
for each parameter that has been reported in the AEMP Annual Report to have exceeded an
Action Level:

a) a description of the parameter, its relation to Significance Thresholds, and the ecological
implication of the Action Level exceedance;
b) asummary of how the Action Level exceedance was determined and confirmed,;
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c) a description of likely causes of the Action Level exceedance and potential mitigation
options if appropriate;

d) a description of actions to be taken by the Licensee in response to the Action level
exceedance including:

i) a justification of the selected action(s) which may include a cost/benefit
analysis;

ii.) a description of timelines to implement the proposed actions;

iii.) a projection of the environmental response to the planned actions, if
appropriate; and

iv.) a schedule to report on the effectiveness of actions and to update the AEMP

Response Plan as required; and,
e) any other information necessary to assess the response to an Action Level exceedance or
that has been requested by the Board.

Under the existing approved AEMP Response Framework, no action is required when a water
quality variable triggers Action Level 1.

When a variable triggers Action Level 2, the required management action is to develop an AEMP
Effects Benchmark for that variable if one does not already exist. Two variables reached Action
Level 2 (sodium and antimony) that do not have existing AEMP Aquatic Life Effects Benchmarks.

Under the existing approved AEMP Response Framework, DDMI will be required to develop
benchmarks for these variables. DDMI proposes this will be done as part of the AEMP Study
Design Version 4.0, which is scheduled to be submitted on June 30, 2016.

The results in 2014 also indicated that chlorophyll a triggered Action Level 2 in the Response
Framework for Indicators of Eutrophication (Table 1). The required management action when an
Action Level 2 is triggered is to develop an AEMP Effects Benchmark for chlorophyll a. This was
done as part of the updates to the AEMP Study Design Version 3.1, which was approved by the
board on August 19, 2013. No Action Level was triggered for the plankton component in 2014.

If you have any questions regarding the attached submission, please contact the undersigned at
867-669-6500 ext. 5536 or david.wells@riotinto.com.

Yours sincerely

David Wells
Superintendent - Environment
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Table 1. Summary of Action Level Exceedances and Required Management Actions, 2014 AEMP

How the Detailed
Action Level Action Level | Results of | Relation to Ecological Likel Action
Component Variable Classification Exceedance Action Significance |Implication of Caus)é Action Required® Date®
was Level Threshold Exceedance
Determined | Evaluation
Specific Conductivity 1 None -
Total Dissolved Solids 2 Develop AEMP Effects Benchmark Complete
(Calculated)
Calcium 1 None -
Chloride 2 Develop AEMP Effects Benchmark Complete
Potassium 1 None -
Sodium 2 Develop AEMP Effects Benchmark | 30-Jun-16
Sulphate 1 None -
Nitrate (as Nitrogen) 2 Develop AEMP Effects Benchmark Complete
W Aluminum 1 See Appendix See None -
ater - Il, Section | Appendix I
Quality Antimony 2 » S€ction ppendix i, Develop AEMP Effects Benchmark | 30-Jun-16
- 234 Section 3.4 Below Not
Barium 1 Significance | Ecologically | Effluent None -
Chromium 1 Threshold Significant None -
Copper 1 None -
Lead 1 None -
Molybdenum 2 Develop AEMP Effects Benchmark Complete
Silicon 1 None -
Strontium 2 Develop AEMP Effects Benchmark Complete
Tin 1 None -
Uranium 2 Develop AEMP Effects Benchmark Complete
. See
L See Appendix .
Eutroph|cat|on Chlorophyll a 2 XIlll, Section Append!x Develop AEMP Effects Benchmark Complete
Indicators 236 XllI, Section
e 3.5

a) Management action required under the AEMP Response Framework

b) Timeline to implement the proposed action.

Note: Action Level exceedances are summarized for the 2014 AEMP. Management actions identified as a result of analyses completed for the 2011 to 2013 Aquatic Effects Re-evaluation Report are
summarized in that report. Bolding indicates a new management action is required.
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Executive Summary

Diavik Diamond Mines (2012) Inc. (DDMI) conducts environmental monitoring programs under the terms
and conditions of Water Licence #W2015L2-0001 issued for the Diavik Diamond Mine (Mine). The Aquatic
Effects Monitoring Program (AEMP) is the primary program specified in the Water Licence for monitoring
the aquatic environment of Lac de Gras. The 2014 program was completed under Water Licence W2007L2-
0003 (WLWB 2007).

The central purpose of the AEMP is “to determine the short and long-term effects in the aquatic environment
resulting from the project, to evaluate the accuracy of impact predictions, to assess the effectiveness of
impact mitigation measures, and to identify additional impact mitigation measures to reduce or eliminate
environmental effects of the licensed undertaking.” The particular focus of the AEMP is in relation to the
primary valued ecosystem components of Lac de Gras, which includes water chemistry, sediment
chemistry, lake productivity, planktonic and benthic invertebrate communities, fish, fish habitat, and the use
of fisheries resources in Lac de Gras.

To accomplish these objectives, aquatic effects monitoring conducted by DDMI has included an east island-
based monitoring program for source waters, as represented by the Surveillance Network Program (SNP),
and a lake-based monitoring program. The lake monitoring program includes the following components:

e a water chemistry program in Lac de Gras;

e an aquatic biota monitoring program in Lac de Gras (including fish surveys, plankton and benthic
invertebrate community studies, and supporting sediment and water chemistry data collection);

e adust deposition monitoring program; and

o special effects studies (SES), as required.

The lake monitoring program generally occurs in four areas within Lac de Gras:

o the near-field (NF) exposure area located near the effluent diffusers;
o the mid-field (MF) areas, generally surrounding the east island;
o the far-field (FF) exposure area, FF2; and

o three far-field (FF) reference areas, FF1, FFA and FFB.

The 2014 AEMP was carried out according to the requirements specified in the AEMP Study Design Version
3.5 for an interim monitoring year, which required sampling in exposed areas of the lake (Golder 2014b).
The reference areas in Lac de Gras are sampled every third year during the comprehensive monitoring
program to allow for a detailed assessment of Mine-related effects. The next comprehensive monitoring
program is scheduled for 2016.

This report is intended to communicate the 2014 results of the AEMP. A similar document is produced each
March, reporting on the previous year’s results. Submission of the 2014 Annual Report was delayed to
allow for development and approval of the AEMP Reference Conditions Report Version 1.1, which details
the calculation of the normal ranges used to assess effects of the Mine on the aquatic ecosystem of Lac de
Gras.
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The focus of the assessment for the annual report is a spatial analysis, whereby areas of the lake exposed
to effluent are compared to areas of the lake that are not exposed to effluent (i.e., reference areas).
Temporal analyses and an assessment of trends over time will be provided in the next three-year summary
report (to be submitted by October 15, 2017). The importance of an effect was compared to Action Levels,
which are part of a Response Framework. The goal of having a Response Framework is to ensure that
significant adverse effects never occur.

To better communicate AEMP results to the range of technical and non-technical parties who are interested
in the results, we have provided information in two ways. First, the main body of the report provides a non-
technical summary of the most important results from the 2014 studies. Second, technical appendices have
been included that provide a full description of analyses conducted and results obtained. These appendices
are intended for parties with more technical interests.

Key findings from the 2014 AEMP include the following:

e Dust deposition rates in 2014 were generally lower than in previous years. Deposition rates were
highest close to the project infrastructure and decreased with distance from the Mine. Snow chemistry
analyte concentrations were below the effluent concentration limits in the Water Licence.

o Mine effluent had an effect on 19 water quality variables (conductivity, total dissolved solids [TDS,
calculated], calcium, chloride, potassium, sodium, sulphate, nitrate, aluminum, antimony, barium,
chromium, copper, lead, molybdenum, silicon, strontium, tin and uranium). The median concentrations
of these variables in the NF area were greater than two times the reference area median
concentrations. As a result, these variables demonstrated an effect equivalent to Action Level 1. Of the
19 variables that reached Action Level 1, eight (TDS [calculated], chloride, sodium, nitrate, antimony,
molybdenum, strontium and uranium) also reached Action Level 2, because the 5 percentile
concentration in the NF exposure area was greater than two times the reference area median
concentration and greater than the normal range for Lac de Gras. None of the water quality variables
reached Action Level 3.

o Results relating to eutrophication indicators suggest that the Mine is causing a mild nutrient enrichment
effect, as also reported during previous years of monitoring. Higher concentrations of total phosphorus
(TP) and total nitrogen (TN) were observed in the NF area compared to other exposure areas and the
reference areas. Concentrations of chlorophyll a were above the upper limit of the normal range in an
area representing more than 20% of the lake surface. Consequently, the magnitude of the
eutrophication effect is equivalent to Action Level 2.

e The 2014 monitoring results suggest that plankton communities in Lac de Gras are exhibiting a Mine-
related nutrient enrichment effect, consistent with the water quality results. The 2014 results provided
no evidence for toxicological impairment. Overall, the plankton biomass and taxonomic richness data
do not indicate that an Action Level 1 for plankton has been reached.

e The study of mercury in Lake Trout documented that in both Lac de Gras and Lac du Sauvage, the
concentration of mercury in Lake Trout muscle increased from 1996 to 2008, remained elevated in
2011, and then was detected at concentrations near baseline in 2014. The concentration of mercury in
Lake Trout muscle in Lac du Gras was below the Canadian government maximum acceptable level in
the edible portion of retail fish (0.5 micrograms per gram [ug/g] wet weight [ww]), and the relevant effect
threshold/tissue residue guideline (1.0 pg/g ww), such that Lake Trout health is unlikely to be affected.

The results of the 2014/2015 Lake Trout movement study indicate that Lake Trout move between Lac
de Gras and Lac du Sauvage.
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Acronyms and Abbreviations
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DO dissolved oxygen
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ERM ERM Consultants Canada Ltd.

FF far-field

Golder Golder Associates Ltd.

LOD loss on drying

Maxxam Maxxam Analytics Inc.

MF mid-field
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PIT passive integrated transponder
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TDS total dissolved solids

TN total nitrogen
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WLWB Wek’eéezhii Land and Water Board
ww wet weight

Units of Measure

+ plus

+ plus or minus

% percent

> greater than

2 greater than or equal to

< less than

Mg/l micrograms per litre

pg-N/L micrograms nitrogen per litre
Mg-P/L micrograms phosphorus per litre
ug/g micrograms per gram

um micrometre

cm centimetre

km kilometre
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1 INTRODUCTION
1.1 BACKGROUND INFORMATION

Diavik Diamond Mines (2012) Inc. (DDMI) conducts environmental monitoring programs under the terms
and conditions of Water Licence W2015L2-0001 (hereafter, the Water Licence) issued for the Diavik
Diamond Mine (Mine). The Aquatic Effects Monitoring Program (AEMP) is the primary program specified
in the Water Licence for monitoring the aquatic environment of Lac de Gras.

As per the Water Licence, an update to the design of the AEMP is done every three years so that the AEMP
can be adjusted to consider the findings of the previous three years. The third version of the AEMP was
submitted as Study Design Version 3.0 in October 2011 (Golder 2011). Following revisions, the AEMP
study design was approved by the Wek’eezhii Land and Water Board (WLWB) on May 29, 2014 (WLWB
2014). The most current AEMP design is described in the document titled Diavik Diamond Mines Inc. —
Aquatic Effects Monitoring Program — Study Design Version 3.5, hereafter referred to as the AEMP Study
Design Version 3.5 (Golder 2014b). The AEMP design document describes the updated AEMP design and
provides a summary of effects and trends from all aquatic monitoring programs conducted by DDMI from
baseline conditions (1996) to 2010. As such, the AEMP Study Design Version 3.5 is an important reference
when considering ongoing monitoring results. The reader is encouraged to review the document for
specifics regarding the basis for the current AEMP design and information regarding past studies.

Sampling for the AEMP is required once during late ice-cover conditions (i.e., April and/or May) and once
during open-water conditions (between September 15 and August 15). The ice-cover season sampling
program was carried out by DDMI according to the AEMP Study Design Version 3.4 (Golder 2014a), which
was the approved version of the AEMP design in April 2014, when the under-ice sampling took place. The
open-water sampling program was completed according to the revised AEMP Study Design Version 3.5
(Golder 2014b). Differences in field sampling requirements are discussed in the updated Study Design
Version 3.5 and in the individual component appendices, as applicable. The assessment of effects was
based on the updated Version 3.5 Study Design (Golder 2014b).

As summarized in the AEMP Study Design Version 3.5 (Golder 2014b), minewater discharge represents
the main concern for Lac de Gras. Therefore, minewater discharge (also called effluent), and other Mine-
related stressors and its potential impact on the lake ecosystem, is the principal focus of the AEMP. The
AEMP has also been designed to include the results of other sources of information on potential effects on
the lake, specifically the results of Traditional Knowledge studies.

The magnitude of possible effects was assessed by comparing water chemistry or biological results
between exposure areas and reference areas, and to background values or benchmark values. Background
values for Lac de Gras are those that fall below the range of natural variability, referred to as the normal
range. The normal ranges used to assess effects of the Mine on individual components of the AEMP are
described in the AEMP Reference Conditions Report, Version 1.1 (Golder 2015), which was approved by
the WLWB on November 27, 2015. The intent of AEMP Reference Conditions Report was to present normal
ranges for all AEMP variables to be used in subsequent AEMP reports, to evaluate potential effects of the
Mine (WLWB 2015). Values that exceed the normal range are above what would be considered natural
levels for Lac de Gras, but do not necessarily represent levels that are harmful.
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1.2 PURPOSE AND OBJECTIVES

As defined in the Water Licence, objectives of the AEMP are “to determine the short and long-term effects
in the aquatic environment resulting from the project, test impact predictions, measure the performance of
operations, and evaluate the effectiveness of impact mitigation”. The AEMP is focused on the primary
valued ecosystem components of Lac de Gras. The valued ecosystem components have been evaluated
in previous site investigations, including the Environmental Assessment (EA), and they consist of fish, fish
habitat, water quality, sediment quality, lake productivity, plankton, and benthic invertebrate communities,
and the use of fisheries resources in Lac de Gras (DDMI 1998).

The 2014 AEMP Annual Report was conducted under the 2007 Water Licence WL2007L2-0003. In 2015,
DDMI’'s Water Licence was renewed for a period of eight years, effective October 19, 2015 (Licence
#W2015L2-0001; WLWB 2015). Since the submission of the 2014 AEMP Report was delayed, and now
DDMI is operating under the renewed 2015 Water Licence, DDMI has confirmed that the 2014 AEMP
conforms to the conditions of the renewed Water Licence W2015L2-0001.

The 2014 AEMP Annual Report addresses the requirements specified in Part J Item 8 of the Water Licence
W2015L2-0001 (Table 1-1).

Table 1-1 Aquatic Effects Monitoring Program Annual Reporting Requirements Specified in
Part J, Item
Item Location in Report
a) a summary of activities conducted under the AEMP; Section 1.2 and 1.3

b) tabular summaries of all data and information generated under the

AEMP in an electronic and printable format acceptable to the Board; Technical Appendices

c) An interpretation of the results, including an evaluation of any identified

environmental changes that occurred as a result of the Project; Section 13.1, Technical Appendices

d) an evaluation of any adaptive management response actions

implemented during the year; Section 12

e) recommendations for refining the AEMP to improve its effectiveness as

required; and Section 13.2

f) an evaluation of the overall effectiveness of the AEMP to date; and, any
other information specified in the approved AEMP or that may be requested | Section 11, Comprehensive year
by the Board.

AEMP = Aquatics Effects Monitoring Program.

An objective of the AEMP is to monitor the minewater discharge and assess its potential ecological risks
so that appropriate actions can be taken in the Mine operations that will prevent adverse effects from
occurring. The AEMP is subject to adaptive management, meaning it will be updated as necessary, as new
information and findings become available. The AEMP will compare the effluent quality to the discharge
limits in the Water Licence, and it will assess compliance monitoring and the effectiveness of operational
management (e.g., mitigation) measures.

The 2014 AEMP consists of the following components:

e a water and sediment chemistry program in Lac de Gras;
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e an aquatic biota monitoring program in Lac de Gras (including fish surveys, benthic invertebrate
surveys, and plankton surveys);

e adust deposition monitoring program; and

o special effects studies (SES) required as part of the Class A Water Licence and the Fisheries
Authorization.

Lake monitoring is carried out in four general areas of Lac de Gras (Figure 1-1):

o the near-field (NF) exposure area located near the effluent diffuser;
o the mid-field (MF) exposure areas (MF1, MF2, MF3);

e the far-field (FF) exposure area (FF2); and

o the far-field (FF) reference areas (FF1, FFA and FFB).

Sampling for the AEMP in 2014 was carried out according to the requirements specified in the AEMP Study
Design for an interim monitoring year, which included sampling in exposed areas of the lake (Golder 2014b).
The reference areas in Lac de Gras are sampled every third year during the comprehensive monitoring
program to allow for detailed assessment of Mine-related effects. The next comprehensive monitoring
program is scheduled for 2016.

The objective of this annual report is to communicate the results of monitoring conducted as part of the
AEMP in 2014. A similar document is produced each March, reporting on the previous year’s results.
Submission of the AEMP Annual Report in 2014 was delayed from the usual March 31 submission date to
allow for development and approval of the AEMP Reference Conditions Report discussed in Section 1.1.
The results from 2007 through to 2013 were reported by DDMI (2008, 2009, 2010, 2011, 2012, 2013 and
Golder 2014c). In addition, every third year, AEMP results from the previous three years are integrated into
a summary report, referred to as the Aquatic Effects Re-evaluation Report, which includes a comparison of
results to impacts predicted during the EA. The last three-year Re-evaluation Report was submitted in
February 2016 (Golder 2016).

Golder Associates



s_REV0.mxd

SamplingStations_|

1_2014_AEMP

112011\11-1328\11-1328-0038\Mapping\MXD\2014AEMP\Fig 1

7170000

7160000

7150000

7140000

490900 500900 51 0900 520900 530900 540900 550900
o
o
+ + + + + + + '§
=
N
Lac du Sauvage
LDG-48
@
S
+ + + + + + + '%
=
OFF2-2 O FF2-5
MF1-5
% MF1-3
o O MF2-3
S
+ + + + @ MF3-7 + + + %
=
MF3-6 @
@ \vF3-3
@® MF3-5 @ MF3-4
Lac de Gras ONF4
NF3
o
NF5
NF1
o NF2 o
(0]
1645-1 9A‘1 645-19B2
* 1645-19C S
+ + + + + + o E
=
1645-18
©1645-18B
SCALE 1:25,000
490000 500000 510000 520000 530000 540000 550000
LEGEND 5 0 5
% DIFFUSERS @ LDG4s I e e ——
EXPOSURE [ | DIAVIK FOOTPRINT SCALE 1:175,000 KILOMETRES
© NEAR-FIELD WATERBODY —
@® MID-FIELD 3
O  MID-FIELD 1
©  FAR-FIELD 2; MID-FIELD 2 e
@ SURVEILLANCE NETWORK PROGRAM SAMPLING STATIONS
)
2014 AEMP
PROJECT 1406208 FILE No.
DESIGN LJ 10 Feb. 2015 SCALE AS SHOWN I REV. 0
REFERENCE Gis | ss | 30Mar 2016

HYDROGRAPHY DATA OBTAINED FROM CANVEC © DEPARTMENT OF NATURAL RESOURCES CANADA. ALL RIGHTS RESERVED.

PROJECTION: UTM ZONE 12 DATUM: NAD 83

cHECK| 1D | 30 Mar. 2016 FIGURE: 1-1

REVIEW| ZK 30 Mar. 2016




Doc No. RPT-1381 Ver. 0
March 2016 -5- 1406208

1.3 AQUATIC EFFECTS MONTORING PROGRAM ANNUAL
REPORT CONTENT AND ORGANIZATION

The organization of this report follows the outline provided in Section 7.2.1 of the AEMP Study Design
Version 3.5 (Golder 2014b). To better communicate the results to the range of technical and non-technical
parties who are interested in the results, we have provided information in two ways. First, this main body of
the report provides a summary of the most important results from the 2014 studies, presented in a non-
technical way. Second, the appendices provide a full technical description of analyses conducted and
results obtained. These appendices are intended for parties with more technical interests. The technical
appendices prepared for the 2014 annual report are:

e Appendix | — Dust Deposition Report;

o Appendix Il — Water Chemistry Report;

e Appendix V — Fish Report;

e Appendix XI — Plankton Report; and

o Appendix Xlll — Eutrophication Indicators Report.

These technical appendices were prepared by Golder Associates Ltd. (Golder), with the exception of
Appendix I, which was prepared by ERM Consultants Canada Ltd. (ERM).

The order in which the appendices appear in the annual report and the appendix number for a given
component is the same, even though there may not be a technical report for a given component in each
year. This was done to meet reporting commitments stated in the AEMP Study Design Version 3.5 (Golder
2014b) and as a means of tracking available information. The technical report “place holder” appendices
which do not contain a technical report for 2014 consist of:

e Appendix lll — Sediment Report;

e Appendix IV — Benthic Invertebrate Report;

e Appendix VI — Plume Delineation Survey;

e Appendix VII — Dike Monitoring Study;

e Appendix VIII — Fish Salvage Program;

e Appendix IX — Fish Habitat Compensation Monitoring;

e Appendix X — Fish Palatability, Fish Health, and Fish Tissue Chemistry Survey;
e Appendix Xll — Special Effects Study Reports;

e Appendix XIV — Traditional Knowledge; and

e Appendix XV — WOE Report.

Since there is not a technical report for these components in 2014, a note has been inserted in the
appropriate appendix place holder stating that the component was not monitored in that year.
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2 DUST DEPOSITION

2.1 INTRODUCTION AND OBJECTIVES

Many of the mining-associated activities at the Mine site generate dust, in particular, trucks travelling on
roads, the dumping of Mine rock on the waste rock piles, and activities associated with construction. The
dust in the air can be transported by wind, but eventually it settles onto the ground or surface waters. The
objective of the dust monitoring program is to measure the amount of dustfall at various distances from the
Mine project footprint and to determine the chemical characteristics of the dustfall that may be deposited
onto, and subsequently into, Lac de Gras.

A detailed technical report prepared by DDMI on the findings from the 2014 dust deposition monitoring
program is provided in Appendix |. The following section provides an overview of the dust deposition
monitoring program and a summary of the 2014 results.

2.2 METHODS

Two methods are used to monitor dustfall: snow core surveys and dust collection gauges. In a snow core
survey, a cylindrical section of snow is collected by drilling into the snow pack with a hollow tube (Photo 2-1).
The collected snow is then allowed to melt in the laboratory, and the melt water is analyzed for total
suspended solids. This measures the amount of solid particles, which are presumably mostly from dust
blown onto the snow. An additional core collected at snow core collection sites on Lac de Gras is analyzed
for various chemicals such as nutrients and metals. This is not done for cores collected at sites on land.

Snow survey samples were collected along five transects at 27 predetermined survey stations, including
three control stations (Figure 2-1). On average for the 27 sampling locations, the total sampling period was
201 days in 2014 for stations on land and over water (ice). Sampling started on November 3, 2013, which
corresponds to the first snowfall for land stations, and the first freeze-up for lake stations.

Passive sampling of airborne particles is done with dust collection gauges. A dust gauge is a hollow cylinder,
52 cm in length and 12.5 cm in diameter, surrounded by a fibreglass shield with the shape of an inverted
bell (Photo 2-2). The dust gauges used in 2014 were located around the Mine site as well as at control
stations located away from the Mine site, as shown in Figure 2-1.
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Photo 2-1 Photo of snow sampling

Photo 2-2 Dust gauge
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Figure 2-1 2014 Dust Gauge and Snow Survey Sampling Stations
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In 2014, dust was collected from 12 gauges, which collected dustfall from December 2012 to December
2014. Each gauge collected dustfall year-round, and samples were collected every three months. The dry
weight of the material collected in the gauges was recorded.

Estimated dustfall rates were compared to the British Columbia dustfall objective (which ranges from 621
to 1,059 mg/dm?/y) for the mining, smelting, and related industries. This objective is used for comparison
purposes only, as there are no standards or objectives for the Northwest Territories. It is also used by other
mines in the region. Snow water chemistry results were compared to effluent quality criteria (EQC) outlined
in DDMI's Water Licence. Snow chemistry analytes of interest included variables with EQC (aluminum,
ammonia, arsenic, cadmium, chromium, copper, lead, nickel, nitrite, and zinc) or a load limit (phosphorus).

2.3 RESULTS AND DISCUSSION

The total dustfall collected from each dustfall gauge and snow survey station is summarized in Table 2-1. As
expected, measured dustfall levels generally decreased with distance from the Mine site, and areas that
were predominantly downwind of the mine site received more dustfall than areas that were not downwind
(Figure 2-2). Dustfall levels were generally lower in 2014 compared to previous years, following a general
trend of a reduction in dust levels over the last several years.

The annual dustfall estimated from each of the 12 dustfall gauges ranged from 61 to 479 mg/dm?/y. The
annualized dustfall estimated from the 2014 snow survey data ranged from 3.8 to 393 mg/dm?/y. The 2014
dustfall rates were lower than the British Columbia dustfall objective for the mining industry (621 to
1,059 mg/dm?/y).

In general, analyte concentrations in snow melt water decreased with distance from the Mine site.
Concentrations of arsenic, chromium and nickel have increased in recent years, while concentrations of
copper, lead and zinc have decreased. Concentrations of metals in snow melt water were below their
associated effluent discharge limits. The full laboratory analysis of snow water chemistry for each station is
included in Appendix 1.

Table 2-1 2014 Dustfall Deposition Results
Jone Station Approximate D|Is:toa(;1t<;eri1;]rtom 2014 Project Dustfazll
m) (mg/dm?ly)
Dust 1 75 352
Dust 3 30 479
Dust 6 25 429
SS1-1 30 322
SS3-6 60 287
0to 100 m SS4-1 100 174
Mean 321
Standard Deviation 147
95% Confidence Interval (Mean %) 154
Upper Limit of 95% Confidence Interval 475
Lower Limit of 95% Confidence Interval 167
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Table 2-1 2014 Dustfall Deposition Results
Jome Station Approximate Dils:toa(;lt%eril;]rfm 2014 Project Dustfall
(mg/dm?/y)
(m)

Dust 4 200 140

SS81-2 115 393

SS2-1 180 74

SS3-7 250 166

SS84-2 245 59

101 to 250 m Mean 166
Standard Deviation 134

95% Confidence Interval (Mean t) 167

Upper Limit of 95% Confidence Interval 333

Lower Limit of 95% Confidence Interval 167

Dust 2A 435 197

Dust 10 670 133

SS1-3 275 337

SS1-4 920 131

SS82-2 445 186

SS3-4 615 97

SS3-8 830 150

SS4-3 350 48

251t0 1,000 m SS51 665 128
SS85-2 710 40

SS5-3 885 38
Mean 135

Standard Deviation 86

95% Confidence Interval (Mean t) 58
Upper Limit of 95% Confidence Interval 193

Lower Limit of 95% Confidence Interval 77
Dust 5 1,195 116
Dust 7 1,155 385
Dust 8 1,220 166

Dust 9 3,810 89

SS1-5 2,180 86

SS82-3 1,220 58

SS2-4 2,180 96

SS3-5 1,325 312

1,001 to 2,500 m SS4-4 1,065 64
SS4-5 1,220 50

SS5-4 1,635 47

SS5-5 2,635 38
Mean 126

Standard Deviation 111

95% Confidence Interval (Mean t) 71
Upper Limit of 95% Confidence Interval 196

Lower Limit of 95% Confidence Interval 55
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Table 2-1 2014 Dustfall Deposition Results
Jome Station Approximate Dils:toa(?t%eril;]rfm 2014 Project Dustfall
(mg/dm?/y)
(m)
Dust C1 5,655 105
Dust C2 3,075 61
CONTROL 1 5,655 4
CONTROL 2 3,075 69
CONTROL 3 3,570 38
Control Mean 55
Standard Deviation 37
95% Confidence Interval (Mean t) 47
Upper Limit of 95% Confidence Interval 102
Lower Limit of 95% Confidence Interval 9
Reference Levels® 621-1,059

a) BC MOE (2013) dustfall objective.
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Figure 2-2 Dustfall Results, 2014

Golder Associates



Doc No. RPT-1384 Ver. 0

March 2015 -13- 1406208
3 EFFLUENT AND WATER CHEMISTRY
3.1 INTRODUCTION AND OBJECTIVES

Substances released from the Mine must enter the water of Lac de Gras before aquatic organisms can be
exposed to the material released, and potentially be affected by this material. Water quality represents a
valuable early warning indicator of potential effects on aquatic biota in Lac de Gras. The objective of the
water quality monitoring component of the AEMP is to assess the effects of Mine effluent and other Mine-
related stressors on water quality in Lac de Gras.

A detailed technical report on the findings from the 2014 effluent and water chemistry monitoring program
is included in Appendix Il. The following section provides an overview of the effluent and water chemistry
program and a summary of the 2014 results.

3.2 METHODS

Water quality sampling at AEMP stations in 2014 was carried out according the interim monitoring program,
which included sampling in exposed areas of the lake (Golder 2014b). Water quality samples were collected
from the NF exposure area and the three MF exposure areas (MF1, MF2-FF2, and MF3) of Lac de Gras,
and at the outlet of Lac de Gras (Figure 1-1). The AEMP water quality sampling was carried out over two
monitoring periods: ice-cover and open-water. Ice-cover season (late winter) sampling was completed from
April 22 and April 30, 2014. Open-water sampling was completed from August 20 to September 1, 2014.

Data from the Surveillance Network Program (SNP) were incorporated into the 2014 AEMP report. Effluent
samples were collected approximately once every six days from the North Inlet Water Treatment Plant
(NIWTP) from both diffusers (stations SNP 1645-18 and SNP 1645-18B), and monthly at the mixing zone
boundary (Stations SNP 1645-19a, SNP 1645-19b2, and SNP 1645-19¢c). The SNP sampling period
summarized in this report extended from November 1, 2013 to October 31, 2014.

Water samples were sent to Maxxam Analytics Inc. (Maxxam) in Burnaby, British Columbia, for chemical
analysis. Field measurements of water quality were also made at AEMP stations by lowering a specialized
electronic device (Hydrolab water quality meter; Photo 3-1) slowly down to the bottom of the lake while
recording the measurements of temperature, dissolved oxygen (DO), conductivity, turbidity, and pH.
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Photo 3-1 Hydrolab water quality meter

Initial data analyses with all chemical analytes were conducted to identify substances of interest (SOI),
which are a subset of variables with the potential to show Mine-related effects. The intent of defining SOI
was to identify a meaningful set of variables that will undergo further analyses, while limiting analyses on
variables that were less likely to be affected. The process of developing the list of SOI considered
concentrations in the final effluent (SNP 1645 18 and SNP 1645 18B) as well as in the fully-mixed exposure
area of Lac de Gras:

o Effluent chemistry data collected at stations SNP 1645 18 and SNP 1645 18B were first compared to
Water Licence discharge limits. Variables that exceeded limits were considered SOIl. Variables with
effluent concentrations that exceeded AEMP Effects Benchmark values were also included in the SOI
list.

o Water quality variables were assessed according to the Action Level framework (Section 3.4). Variables
that triggered Action Level 1 were added to the SOl list.
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The following analyses were conducted on SOI identified in 2014;

e examination of loading rates and concentrations in Mine effluent;
¢ assessment of concentrations at the mixing zone boundary in Lac de Gras; and

e assessment of magnitude and extent of effects, as defined by the Action Levels.

Water quality variables were assessed for a Mine-related effect according to the Action Level Framework
for water chemistry (Table 3-1). Magnitude of effects on water chemistry variables were determined by
comparing analyte concentrations between exposure areas and reference areas, and to background values
or benchmark values. Background values for Lac de Gras are those that fall within the range of natural
variability, referred to as the normal range. The normal ranges used in the Action Level screening for water
quality were obtained from the AEMP Reference Conditions Report, Version 1.1 (Golder 2015)

The Effects Benchmarks adopted for the AEMP are consistent with those used in the Project EA
(Government of Canada 1999) and are based on the Canadian Water Quality Guidelines for the protection
of aquatic life (CCME 1999), the Canadian Drinking Water Quality Guidelines (Health Canada 1996, 2006)
and adaptations of general guidelines to site-specific conditions at Lac de Gras (Appendix 1V.1 in DDMI
2007).

The full suite of water chemistry variables analyzed in 2014 was initially evaluated in the Action Level
assessment, with the exception of pH (which was assessed qualitatively) and nutrients such as phosphorus
and nitrogen (which are evaluated in the Eutrophication Indicators Report [Section 4; Appendix XIII]).
Variables measured in the field (conductivity, DO, temperature and pH) are discussed qualitatively in
Section 3.3, and were not considered for inclusion as SOI. Effects were assessed separately for the ice-
cover and open-water seasons.
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Table 3-1 Action Levels for Water Quality, Excluding Indicators of Eutrophication
/T_%t\'/%? Magnitude of Effect® Extent of Effect Action/Notes
1 Median qf NF greater than 2X mgdlan of reference areas (open- Near-field (NF) Early warning.
water or ice-cover) and strong evidence of link to Mine
th i i
2 5" percentile of NF value(sb)greater than 2X median of reference Near-field Establish Effects Benchmark if one does not exist.
areas AND normal range
. . Confirm site-specific relevance of Effects Benchmark. Establish Effects
th 0,
3 é?fegirgzrr‘]tgﬁnf;mz) values greater than normal range plus 25% of m’;;‘g zone Threshold. Define the Significance Threshold if it does not exist. The WLWB
to consider developing an Effluent Quality Criteria (EQC) if one does not exist
75" percentile of MZ values greater than normal range plus 50% of L . - .
4 Effects Threshold® Mixing zone Investigate mitigation options.
) . The WLWB to re-assess EQC.
th
5 95" percentile of MZ values greater than Effects Threshold Mixing zone Implement mitigation required to meet new EQC if applicable.
6 95" percentile of NF values greater than Effects Threshold + 20% Near-field The WLWB tc_)_re-gssess E.QC' . .
Implement mitigation required to meet new EQC if applicable.
7 95" percentile of MF values greater than Effects Threshold + 20% Mid-field (MF) The WLWB to re-assess E.QC' . .
Implement mitigation required to meet new EQC if applicable.
8 95™ percentile of FFB values greater than Effects Threshold + 20% | Far-field B (FFB) | 1€ WLWB fo re-assess EQC. .
Implement mitigation required to meet new EQC if applicable.
9 95" percentile of FFA values greater than Effects Threshold + 20% Far-field A (FFA) | Significance Threshold.

a) Calculations are based on pooled data from all depths.

b) Normal ranges are obtained from the AEMP Reference Conditions Report Version 1.1 (Golder 2015); however, the normal range for open-water is based on the August 15 to
September 15 period only.
c) Indicates 25% or 50% of the difference between the benchmark/threshold and the top of the normal range.
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3.3 RESULTS AND DISCUSSION

The following water quality SOl were identified:

e specific conductivity (laboratory measured); e total aluminum;

e TDS (calculated); e total antimony;

e calcium; e total barium;

e chloride; e total chromium;

o fluoride; o total copper;

e potassium; o total lead;

e sodium; e total molybdenum;
e sulphate; e total silicon;

e ammonia (as nitrogen); e total strontium;

e nitrate (as nitrogen); o total tin; and

e total uranium.

With the exception of two variables (fluoride and ammonia), each of the SOI triggered Action Level 1 or
greater in 2014. Fluoride was included in the list of SOl because concentrations in effluent were slightly
greater than the AEMP aquatic life Effects Benchmark (0.012 mg/L) in eight samples (7% of samples) in
2014. Ammonia was conservatively retained as an SOI because data quality issues identified with the
ammonia data in 2014 interfered with the evaluation of Action Level exceedances.

3.3.1 Effluent Quality

The water chemistry monitoring data collected from the NIWTP final discharge (SNP 1645 18 and 18B)
were compared to the EQC in the Water Licence. The 12 month period from November 2013 to October
2014 was used to describe the NIWTP discharge. Concentrations of SOl and other variables with EQC in
effluent were well below discharge criteria. A single elevated oil and grease value of 6.5 mg/L collected at
Station SNP 1645-18 on September 22, 2014 exceeded the maximum allowable concentration of 5 mg/L.
However, this value was caused by a laboratory quality control issue and was not representative of effluent
quality.

The seasonal pattern in the monthly loading rate of most major ions (calcium, chloride, fluoride, potassium,
sodium and sulphate) and metals (aluminum, antimony, barium, copper molybdenum, strontium and
uranium) from the NIWTP reflected that in TDS, which decreased from November to approximately March
or April, reflecting a decrease in the monthly volume of effluent discharged (Figure 3-1). The loads of these
SOl generally increased during the late ice-cover to early open-water period as flow rates from the NIWTP
increased. The monthly loading rates of ammonia and nitrate decreased from December to May or June as
the concentration of nitrogen in Mine effluent decreased. The loading rate of ammonia fluctuated slightly
throughout the late ice-cover and open-water period, reflecting variation in effluent concentrations. The

Golder Associates



Doc No. RPT-1384 Ver. 0
March 2015 -18 - 1406208

loads and concentrations of nitrate were lowest in June and then increased throughout the early open-water
period.

The monthly loads of chromium, silicon and lead followed a different pattern than that observed in TDS.
Loads of chromium and silicon decreased during the ice-cover season, and were lower during the open-
water season, reflecting a decrease in effluent concentration. No seasonal trend was observed in the
monthly load of lead.

Concentrations of SOl in Mine effluent typically declined from approximately January to May or June and
then increased over the early open-water period or remained within a similar range over the 2014 reporting
period. Concentrations of most SOI at the mixing zone boundary generally reflected trends in effluent loads
or concentration. Concentrations were generally greater and more variable at the mixing zone during ice-
cover compared to the open-water period.

Toxicity testing results in 2014 indicated that effluent samples were generally not toxic to aquatic test
organisms. Toxicity test results demonstrated no toxic effects on aquatic test organisms in all 32 samples
submitted for lethal testing. Of the 24 effluent samples submitted for sublethal testing, two demonstrated
sublethal effects of greater than or equal to 50% relative to controls. A reduction in reproduction of the water
flea, Ceriodaphnia dubia, was detected in toxicity testing of the December 2013 and March 2014 effluent
samples. In both cases, the observed decrease in reproduction relative to the control group (50% and 53%,
respectively) was only marginally greater than the criterion used to designate a test failure (=50%). The six
other C. dubia tests performed in 2014 passed the tests, and results for all other test species demonstrated
no toxic response.
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Figure 3-1 A) Monthly Loading Rate of Total Dissolved Solids (Calculated), from the North Inlet
Water Treatment Plant; and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-

18B), and C) at the Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to
October 31, 2014

Notes: ~ SNP = Surveillance Network Program; NIWTP = North Inlet Water Treatment Plant; TDS = total dissolved solids.

Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile, median and

95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 m, 5m, 10 m, 15 m, and 20
m).
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3.3.2 Depth Profiles

Depth profiles were prepared for conductivity, DO, water temperature and pH at AEMP stations. Specific
conductivity increased with depth in the NF area during the ice-cover season to approximately 15 m and
then declined with increasing depth. The greater specific gravity of the effluent combined with the absence
of wind and wave-driven mixing during ice-cover conditions, resulted in elevated conductivity at
approximately two thirds depth in the NF area. Complete vertical mixing of the effluent was observed at all
stations along the MF1, MF2-FF2 and MF3 transects.

Temperature profiles in Lac de Gras were vertically homogeneous at most stations during both the ice-cover
and open-water seasons. During the open-water season, DO concentrations were typically uniform
throughout the water column. During the ice-cover season, DO concentrations were highest just below the
ice-water interface and declined with increasing depth. The pH values measured in Lac de Gras in 2014
showed a gradual decrease with depth in both seasons. Slightly greater pH values in the NF area likely
reflect the presence of Mine effluent, which has a pH of typically greater than 7.

3.3.3 Assessment of Effects and Action Levels

Water quality variables were assessed for a Mine-related effect according to Action Levels (Table 3-1).
Nineteen variables triggered Action Level 1. These variables had NF area median concentrations that were
greater than two times the median concentrations of reference areas and were considered SOI. Each of
the SOI had detectable concentrations in the NIWTP effluent or in dust that may be deposited into Lac de
Gras from mining activities, indicating that the increase in the NF area could be linked to the Mine.

Of the 19 variables that triggered Action Level 1, eight also triggered Action Level 2 (Table 3-2), which was
triggered because the 5" percentile concentration in the NF area was greater than two times the reference
area median and greater than the normal range for Lac de Gras. Variables that reached Action Level 2
were evaluated for an effect at a magnitude of Action Level 3, provided they had existing AEMP Effects
Benchmarks. None of the variables triggered Action Level 3.

Under the Response Framework, when a water quality variable triggers Action Level 2, the required
management action is to establish an AEMP Effects Benchmark for that variable if one does not already
exist. Two of the variables that triggered Action Level 2 (sodium and antimony) do not have existing AEMP
Aquatic Life Effects Benchmarks. Therefore, DDMI will develop benchmarks for these variables as part of
the next AEMP Study Design (Version 4.0), which will be submitted in June 2016.
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Table 3-2 Action Level Summary for Water Quality, 2014

Substance of Interest

Action Level Classification

Conventional Parameters

Specific Conductivity

Total Dissolved Solids (Calculated)

Major lons

Calcium

Chloride

Fluoride

Potassium

Sodium

Sulphate

Nutrients

Ammonia (as Nitrogen)

(b)

Nitrate (as Nitrogen)

Total Metals

Aluminum

Antimony

Barium

Chromium

Copper

Lead

Molybdenum

Silicon

Strontium

Tin

Uranium

N[=2 (N[22~

0 = Action Level not triggered; 1 = Action Level 1 triggered; 2 = Action Level 2 triggered.

a) Fluoride was added to the list of SOI because concentrations in effluent were greater than the AEMP Aquatic Life Effects

Benchmark in 7% of samples analyzed in 2014.

b) Action Level results for ammonia are uncertain due to laboratory quality control issues identified in 2014.
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4 EUTROPHICATION INDICATORS

4.1 INTRODUCTION AND OBJECTIVES

One of the more important predictions from the EA was that operation of the Mine would release nutrients
(nitrogen and phosphorus) into Lac de Gras. Phosphorus naturally occurs in the groundwater that seeps
into the Mine workings. Nitrogen enters Mine water as a residue from ammonium nitrate used as an
explosive during mining. While phosphorus is reduced to the lowest levels practical in the NIWTP and
nitrogen is managed to the extent practical through blasting and water management practices, both
phosphorus and nitrogen exist in substantially higher concentrations in the NIWTP effluent compared to
baseline concentrations in Lac de Gras.

Lac de Gras is a nutrient-poor (oligotrophic) lake. Aquatic organisms in this lake (algae, invertebrates, and
fish) survive with limited nutrient availability and have low abundances compared to more productive lakes.
It is expected, and was predicted, that increasing the nutrient levels in Lac de Gras would affect aquatic
organisms (Government of Canada 1999). The primary effect of this nutrient enrichment on Lac de Gras
was expected to be an increase in primary productivity (i.e., greater abundance of microscopic plants called
algae or phytoplankton) referred to as eutrophication.

The objective of this section is to describe the AEMP results for nutrients, chlorophyll a, and zooplankton
biomass, which are monitored as indicators of eutrophication. Chlorophyll a is the green colour in plants,
and is a measure of the amount of algae in the water. Algae are the first aquatic organisms to respond to a
change in nutrient levels. Zooplankton biomass is a measure of the total mass of tiny animals that live in
the water and feed on algae.

The following is a summary of the 2014 analysis of eutrophication indicators. Appendix Xlll provides a more
complete analysis and presents detailed results for eutrophication indicators.

4.2 METHODS

In 2014, the AEMP eutrophication indicators program was completed over two sampling periods. The ice-
cover sampling was conducted from April 22 to 30, 2014, and the open-water sampling was conducted
between August 20 and September 1, 2014. Nutrient samples were taken during both ice-cover and open-
water conditions from the three general areas (NF, MF, and FF) of Lac de Gras, and at the outlet of Lac de
Gras (Figure 1-1). The FFA and FFB reference areas were not sampled in 2014. Chlorophyll a and
zooplankton biomass were collected during the open-water period, when biological activity is greatest.

During the ice-cover season, nutrient samples were collected from three depths: near the bottom, at the
middle depth, and near the surface (or top depth). Water samples from the outlet of Lac de Gras were
collected from the middle depth. Water column profile measurements were also made, according to the
methods described in Section 3.
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During the open-water season, nutrients and chlorophyll a were collected using a depth-integrated sampler.
This device collects lake water over a range of sample depths. The top 10 m of the water column was
sampled for chlorophyll a and nutrients during the open-water season, since this is the depth where most
of the algae are found. Zooplankton samples were collected using a specially designed fine mesh net
(plankton net) that was hauled up through the entire water column (i.e., from 1 m above the bottom to the
surface).

The 2014 AEMP results were analyzed to identify and understand patterns in the data collected. A specific
focus was to assess the magnitude of effects according to the Action Levels. The Action Levels for
chlorophyll a are presented in Table 4-1.
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Table 4-1 Action Levels for Chlorophyll a
/T_Cet\ll(;? Magnitude of Effect Extent of Effect Action/Notes
1 95" percentile of MF values greater than normal range® MF station Early warning.
0,
2 NF and MF values greater than normal range® 2m00f’90f lake area or Establish Effects Benchmark.
3 NF and MF values greater than normal range plus 25% of Effects 20% of lake area or Confirm site-specific relevance of existing benchmark. Establish
Benchmark® more Effects Threshold.
0, 0,
4 NF and MF(t\)/)aIues greater than normal range plus 50% of Effects 20% of lake area or Investigate mitigation options.
Benchmark more
0, -
5 NF and MF values greater than Effects Threshold 20% of lake area or The WLWB tc_)‘re assess E.QC for phosphorus. . .
more Implement mitigation required to meet new EQC if applicable.
0, -
6 NF and MF values greater than Effects Threshold +20% 20% of lake area or The WLWB to re-assess E.QC for phosphorus. . .
more Implement mitigation required to meet new EQC if applicable.
7 95" percentile of MF values greater than Effects Threshold +20% All MF stations The WLWB tc_)‘re-ailssess E.QC for phosphorus. . .
Implement mitigation required to meet new EQC if applicable.
8 95" percentile of FFB values greater than Effects Threshold +20% FFB The WLWB to re-assess E.QC for phosphorus. . .
Implement mitigation required to meet new EQC if applicable.
9 95" percentile of FFA values greater than Effects Threshold +20% FFA Significance Threshold.

a) The normal range for chlorophyll a was estimated as the 2.5th and 97.5th percentiles using 2007 to 2010 reference data from the far-field reference areas.

b) Indicates 25% or 50% of the difference between the benchmark and the top of the normal range.
NF = near-field; MF = mid-field; FFA = far-field A; FFB = far-field B; WLWB = Wek’éezhii Land and Water Board; EQC = effluent quality criteria.
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4.3 RESULTS AND DISCUSSION

The following text summarizes the key findings from the 2014 AEMP related to total phosphorus (TP), total
nitrogen (TN), and chlorophyll a. Zooplankton results are not presented, because the samples were
accidentally disposed of in the lab before they could be analyzed. Appendix XIlI contains more information
and a detailed analysis of results.

The 2014 AEMP results showed a very clear nutrient enrichment effect in the NF area compared to the
other exposure areas. The levels of chlorophyll a and nutrients (TP and TN) in the NF and MF exposure
areas and the outlet of Lac de Gras are shown in Figures 4-1 and 4-2.

During the open-water season, chlorophyll a concentrations in the NF area were similar to concentrations
along the MF1 and the MF2-FF2 transects (Figure 4-1) and were lower along the MF3 transect.
Concentrations of TP and TN during ice-cover were greater in the NF area compared to the other exposure
areas (Figure 4-2). Open-water concentrations of TP and TN in the NF area were also greater than in the
other areas, but the differences were much smaller. Concentrations of TP in the MF areas were near or
below the detection limit during ice-cover, whereas concentrations were more variable during open-water.
During both seasons, the lowest concentrations of TP and TN were observed at Station LDG-48, at the
outlet of Lac de Gras.

Figure 4-1 Concentration of Chlorophyll ain Lac de Gras during the Open-Water Season, 2014

Notes: Chlorophyll a was not measured during the ice-cover season. Station LDG-48 (Lac de Gras outlet.) was not sampled for
chlorophyll a. Non-detect values were substituted with a value of half the detection limit before plotting. The normal range is delineated
by the shaded area.

pg/L = micrograms per litre; NF = near-field; MF = mid-field; FF = far-field; LDG = Lac de Gras.
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Figure 4-2 Concentrations of Total Phosphorus and Total Nitrogen in Lac de Gras during the
Ice-Cover and Open-Water Seasons, 2014

Note: The mean of samples collected at top, mid-depth, and bottom is plotted for areas MF1, MF2-FF2, and MF3. A single sample
was collected at Station LDG-48. Non-detect values were substituted with a value of half the detection limit before plotting. The normal
range is delineated by the shaded area.

pg-P/L = micrograms of phosphorus per litre; pg-N/L = micrograms of nitrogen per litre; NF = near-field; MF = mid-field; FF = far-field;
LDG-48 = Lac de Gras outlet.

Concentrations of TP, TN, and chlorophyll a from the NF area and each MF exposure area were compared
with the normal range to estimate the extent of the zone of nutrient enrichment. Since only open-water
samples were collected for chlorophyll a, the open-water data were used for estimating the spatial extent
of effects. For TP and TN, the ice-cover season was selected because the greatest extent of effects on
nutrients was observed in winter. The bottom depth was chosen, because the greatest extent of effects
occurred at the bottom of the lake.

For chlorophyll a, the extent of effects during the open-water season encompassed all stations among the
three MF areas (Figure 4-3), indicating the effect may extend beyond the stations sampled in 2014. Based
on these results, the extent of effects on chlorophyll a, was estimated as greater than or equal to 234.1 km?Z.
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Compared to the total surface area of Lac de Gras (573 km?2), the area demonstrating effects on chlorophyll
a represents greater than or equal to 40.9% of the lake.

Figure 4-3 Concentration of Chlorophyll ain Lac de Gras by Distance from the Diffusers during
the Open-Water Season, 2014

NF = near-field; MF = mid-field; FF = far-field; ug/L = microgram per litre.

The extent of effects on TP during the ice-cover season was limited to an area between the NF sampling
area and the first MF stations along each of the three transects (Figure 4-4A). All MF stations had TP
concentrations well below the upper limit of the normal range. The TP-affected area of the lake in 2014 was
estimated as 3.5 km?, or less than 1% of the total lake area. All of the NF and MF1 stations, and the majority
of the MF2-FF2 and MF3 stations had TN concentrations above the upper limit of the normal range
(Figure 4-4B). The boundary of effects on TN to the northwest extended to Station MF1-5, or possibly
farther; however, the FF1 area was not sampled in 2014. The extent of effects to the northeast of the Mine,
along the MF2-FF2 transect, extended to between stations FF2-2 and FF2-5. The boundary of effects south
of the Mine extended to Station MF3-7, or possibly farther; however, the FFB area was not sampled in
2014. The TN-affected area of the lake in 2014 was estimated as greater than or equal to 229.6 km?, or
40.1% of the lake.
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Figure 4-4 Concentrations of Total Phosphorus and Total Nitrogen from the Bottom Depth in
Lac de Gras by Distance from the Diffusers during the Ice-Cover Season, 2014

pg-P/L = micrograms of phosphorus per litre; pg-N/L = micrograms of nitrogen per litre; NF = near-field; MF = mid-field; FF = far-field.

The magnitude of the eutrophication effect is equivalent to an Action Level 2. Action Level 2 is identified
when chlorophyll a concentrations in the NF and MF exposure areas are greater than the upper limit of the
normal range in an area representing more than 20% of the lake surface (Table 4-1). Reaching an Action
Level 2 necessitates establishing an Effects Benchmark for chlorophyll a. An Effects Benchmark of 4.5 pg/L

has already been set for chlorophyll a; therefore, the 2014 monitoring results for indicators of eutrophication
do not require new actions.
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5 SEDIMENT CHEMISTRY

Sediment chemistry sampling was not required in 2014. Consequently, Appendix Il is a place-holder in this
AEMP Annual Report.
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6 PLANKTON
6.1 INTRODUCTION AND OBJECTIVES

“Plankton” is a general term referring to small, usually microscopic organisms that live suspended in the
open-water. For the purpose of this study, the term “phytoplankton” refers to algae in open-water areas of
lakes, and includes five major ecological groups:

e Cyanobacteria;

e Chlorophytes (Chlorophyceae, Prasinophyceae, Trebouxiophyceae, Pedinophyceae,
Nephroselmidophyceae, and Conjugatophyceae);

e Microflagellates (Chrysophyceae, and Cryptophyceae);
o Dinoflagellates (Dinophyceae); and

o Diatoms (Bacillariophyceae).

“Zooplankton” refers to microscopic animals that live suspended in lake water, and includes crustaceans,
which are animals with hard shells similar to, but much smaller than, crabs or shrimp:

e Cladocera (cladocerans);
e Cyclopoida (cyclopoids);
e Calanoida (calanoids); and

¢ Rotifera (rotifers).

The primary goal of the plankton component of the Mine’s AEMP is to monitor phytoplankton and
zooplankton communities during the open-water sampling period to evaluate the effects of the minewater
discharge and other Mine-related stressors. Within the plankton component, phytoplankton and
zooplankton community endpoints (i.e., abundance, biomass and taxonomic composition) are monitored
as indicators of potential effects.

6.2 METHODS

Plankton samples were collected at the NF stations in Lac de Gras (Figure 1-1). Phytoplankton samples
were sent to Eco-Logic Ltd. in Vancouver, British Columbia, and zooplankton samples were sent to Salki
Consultants Inc. in Winnipeg, Manitoba, for analyses of abundance and community composition.

A depth-integrated sampler, which collected water from the surface to a depth of 10 m, was used to collect
phytoplankton samples. Zooplankton samples were collected using a plankton net that was hauled up
through the entire water column at each station.
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Limnology profile data, estimates of plankton biomass (chlorophyll a for phytoplankton and dry weight for
zooplankton) and nutrient concentrations were collected as part of the water chemistry and eutrophication
indicators field programs; this information has been included in the Effluent and Water Chemistry Report
(Appendix Il) and Eutrophication Indicators Report (Appendix XIlII).

The importance of effects on phytoplankton or zooplankton biomass and taxonomic richness (number of
different types of organisms) has been categorized according to Action Levels, which are summarized in
Table 6-1. The magnitude of effect was evaluated by comparing community endpoints in exposure areas
to normal ranges for Lac de Gras.

Table 6-1 Action Levels for Plankton
Action .
Level Plankton Extent Action

Mean biomass or richness significantly less
than reference area means

Mean biomass or richness significantly less Nearest Mid-field
than reference area means station

Near-field Confirm effect

Investigate cause

Examine ecological significance

3 Mean richness less than normal range Near-field Set Action Level 4

Identify mitigation options

Define conditions required for the Significance
Threshold

4 TBD® TBD®

Decline in biomass or richness likely to cause Far-field A (FFA)

5 a >20% change in fish population(s)

Significance Threshold

a) To be determined if Action Level 3 is reached.
> = greater than; % = percent; TBD = to be determined.

6.3 RESULTS AND DISCUSSION

During the 2014 open-water period, total phytoplankton biomass and mean biomass of major phytoplankton
groups were within normal ranges, but mean phytoplankton richness in the NF exposure area was above
the normal range (Table 6-2). Total phytoplankton biomass in the NF area was higher than the reference
area mean biomass in 2013.

Phytoplankton community composition exhibited typical seasonal variation, and showed similarities to the
2013 reference area data (reference areas were not sampled in 2014). Based on relative abundance data,
the NF exposure area in 2014 and reference areas in 2013 were dominated by cyanobacteria (Figure 6-1).
However, relative biomass was dominated by chlorophytes in both the NF area and the reference areas.
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Table 6-2 Phytoplankton Biomass and Taxonomic Richness in Lac de Gras in 2014 Compared
to the Normal Range
Near-Field (NF) Normal Range® and 2013 Reference Area Mean
Variable Unit - 2013 Reference -
n Mean = SD Lower Limit Area Mean Upper Limit
Cyanobacteria Biomass mg/m3 5 3821 4 28 79
Microflagellate Biomass mg/m3 5 71+18 13 56 99
Chlorophyte Biomass mg/m3 5 150 + 30 25 104 253
Diatom Biomass mg/m3 5 43+ 52 5 4 66
Dinoflagellate Biomass mg/m3 5 14+8 0 7 19
;9“"' Phytoplankton mg/m? 5 316 + 77 140 200 352
iomass
Total Phytoplankion Taxa® 5 3245 12 27 25
Taxonomic Richness

SD = standard deviation; n = number of samples.
a) The normal range was calculated as defined in the AEMP Reference Conditions Approach Report Version 1.1 (Golder 2015).

b) Taxonomic richness is the number of taxa at the genus level.

Figure 6-1 Mean Relative Phytoplankton Biomass for the Near-field Area of Lac de Gras
in 2014, Compared to 2013 Reference Area Data

Notes: NF = near-field; FF = far-field.
a) Calculated as the mean for each reference area (FF1, FFB, and FFA) in 2013.
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Results of the 2014 zooplankton community assessment showed that although total zooplankton biomass
in the NF exposure area was within the normal range, biomass of cladocerans and rotifers were slightly
above their respective normal ranges (Table 6-3). Total zooplankton biomass in the NF area was higher
than the historical reference area mean biomass. Taxonomic richness was similar among the exposure
areas of Lac de Gras sampled in 2014.

In terms of relative abundance, rotifers dominated the zooplankton community in the NF area in 2014 and
historically, but rotifer dominance was more pronounced in 2014, whereas the relative abundance of
cyclopoid copepods was reduced (Figure 6-2). In contrast, zooplankton biomass in the NF area was
dominated by the larger-bodied cladocerans and calanoid copepods in 2014, whereas the reference areas
were historically dominated by Calanoid copepods.

Table 6-3 Zooplankton Biomass (calculated) and Taxonomic Richness in Lac de Gras, 2014
Near-Field (NF) Area Normal Range®
: : 2008-2010
Variable Unit n Mean + SD Lower Limit Reference Area Upper Limit
Mean

Cladocera Biomass mg/m? 5 138 + 46 8 63 127
g.yc"’po'da mg/m?® 5 91+ 15 13 54 105

iomass
Calanoida Biomass mg/m? 5 200 + 105 61 182 359
Rotifera Biomass mg/m? 5 8+3 2 4 7
g‘?ta' Zooplankton mg/m?® 5 437 + 149 132 300 540

iomass
Total Zooplankton
Taxonomic Taxa® 5 15+ 1 11 14 17
Richness

SD = standard deviation; n = number of samples.
a) The normal range was calculated as defined in the AEMP Reference Conditions Approach Report Version 1.1 (Golder 2015).

b) Taxonomic richness is the number of taxa at the genus level.
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Figure 6-2 Mean Relative Zooplankton Abundance and Biomass for the Near-field Area
of Lac de Gras in 2014, Compared to Historical Reference Area Data

Notes: % = percent; NF = near-field; FF = far-field.
a) Calculated as the pooled 2008 to 2010 mean for each reference area (FF1, FFB, and FFA).

The 2014 plankton monitoring results suggest that plankton communities in Lac de Gras are exhibiting a
mild Mine-related nutrient enrichment effect, but provide no evidence of a toxicological change. This
conclusion is based on the following findings:

¢ Phytoplankton richness and biomass in 2014 were greater in exposure areas relative to 2013 reference
area data. Total phytoplankton biomass was within the normal range in 2014, but close to the upper
limit of the normal range, and richness was above the normal range. Minor differences were also
observed in phytoplankton community composition between the 2014 exposure area data and 2013
reference area data.

e Although total zooplankton biomass in 2014 was within the normal range, it was also close to the upper
limit of the normal range, and was greater than the historical mean biomass. In addition, the 2014 mean
cladoceran and rotifer biomass values in the NF exposure area were above normal ranges. Differences
were observed in zooplankton community composition between the 2014 exposure area data historical
reference area data, indicating a greater proportion of total zooplankton biomass contributed by
cladocerans.
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7 BENTHIC INVERTEBRATES

Benthic invertebrate sampling was not required in 2014. Consequently, Appendix IV is a place-holder in
this AEMP Annual Report.
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8 FISH
8.1 INTRODUCTION AND OBJECTIVES

In 2007, concentrations of mercury in Slimy Sculpin were greater in the NF exposure area near the mine
discharge compared to the reference populations sampled in Lac de Gras. In response, DDMI started a
special monitoring program to look at mercury concentrations in a larger, edible species of fish, Lake Trout.
However, use of Lake Trout to monitor mercury raised concerns about the possible effects of lethal
monitoring on the Lake Trout population. Accordingly, the mercury in Lake Trout program was conducted
using non-lethal sampling techniques. The primary objective of the program was to monitor mercury
concentrations in Lake Trout muscle. A secondary objective of the 2014 program was to evaluate whether
Lake Trout in move between the two study lakes.

The detailed technical report on the findings of the 2014 Lake Trout monitoring is provided in Appendix V.
This section provides an overview of the program and a summary of the results.

8.2 METHODS

8.2.1 Mercury in Lake Trout

Field sampling took place from July 29 to August 10, 2014. Lake Trout were captured by angling. Trolling
with large spoons and tube jig lures was the primary method of angling. Sampling was initially conducted
on Lac de Gras in the NF area, east and southeast of the Mine site (Figure 8-1). Lac du Sauvage was
accessed near the south end of the lake close to the Narrows, where Lac du Sauvage flows into Lac de
Gras.

Captured Lake Trout were held alive in the lake in a fish cradle before processing (Photo 8-1). Length and
weight were recorded for captured Lake Trout, and external observations were made to record features of
the fish which did not appear normal.

Sampling was performed by anaesthetizing fish and then collecting muscle plugs from the dorsal portion of
each fish using a biopsy punch (Photo 8-2). To collect a muscle plug, several scales were removed, and
the biopsy punch was placed against the exposed skin. The punch was then inserted, and a small piece of
fish muscle and skin was captured in the punch and placed in a sample vial. A sealant was then applied to
the biopsy location, and following recovery, the fish were returned live to their original capture location.
Samples were shipped to Flett Research Ltd. in Winnipeg, Manitoba, for analysis of total mercury
concentration. Left pelvic fin rays were also collected for ageing the fish.
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Photo 8-1 Use of net cradle to reduce harm to fish being sampled
Photo 8-2 Location on Lake Trout where muscle plug was removed
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8.2.3 Movement Study

To evaluate whether Lake Trout move between Lac de Gras and Lac du Sauvage, Lake Trout were
captured and fitted with a passive integrated transponder (PIT) tag. A total of 126 Lake Trout were tagged,
consisting of 106 fish from Lac de Gras and 20 fish from Lac du Sauvage. The PIT tag was implanted into
the Lake Trout using a small, curved scalpel ventrally into the body cavity (Photo 8-3), and then sealed
using tissue glue. An antenna array that detects when a fish with a PIT tag swims by was installed at the
outlet of Lac du Sauvage at the narrows (Figure 8-2), and was activated for the summer of 2015.

Photo 8-3 Insertion of PIT tag in Lake Trout
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8.3 RESULTS AND DISCUSSION

8.3.1 Mercury in Lake Trout

A full description of the results from the 2014 Lake Trout survey is provided in Appendix V. This summary
focuses on the key findings; in particular, if there was a change in mercury concentrations in Lake Trout
from concentrations measured before Mine development (1996). Mercury concentrations in muscle of Lake
Trout from Lac de Gras and Lac du Sauvage were compared to mercury concentrations in Lake Trout
captured at similar locations in 1996. To assist in the interpretation, results from the community-based
monitoring camps (2002 to 2005), a fish health survey (2005), and the two previous AEMP surveys of
metals in Lake Trout (2008 and 2011) were also included in the analysis.

Mercury concentrations for each year are shown as box-and-whisker plots in Figure 8-3. The data from
1996, 2005, 2008 and 2011 show that concentrations of mercury in fish muscle increased over time, with
the increase being more obvious in Lac du Sauvage. Subsequently, in 2014, mercury concentrations were
detected at concentrations similar to those measured before the Mine was developed (1996), in both Lac
de Gras and Lac du Sauvage.

Tissue mercury concentrations are related to fish size. Older, larger fish tend to have higher mercury
concentrations than younger, smaller fish. Therefore, when conducting statistical comparisons, mercury
concentrations were adjusted by fish length. In 2014, mercury concentrations adjusted by fish size were
significantly lower than mercury concentrations analyzed in 2005 (Lac de Gras only), 2008 and 2011
(Figure 8-4).

The concentration of mercury in Lake Trout muscle in each study lake was compared to two guidelines.
The Canadian Food Inspection Agency (CFIA) and Health Canada guidelines state that fish collected for
commercial use may contain a maximum of 0.5 ug/g ww mercury to be approved for human consumption
(CFIA 2015). Secondly, mercury concentrations in Lake Trout muscle in 2014 were compared to an effects
benchmark/tissue residue guideline of 1.0 ug/g ww. Above this concentration, adverse effects on fish health
may be observed (Jarvinen and Ankley 1998; Scheuhammer et al. 2007).

In 2014, the concentration of mercury in Lake Trout muscle in each study lake was below the CFIA guideline
of 0.5 pg/g ww, with the exception of one fish in Lac du Sauvage. The concentration of mercury in Lake
Trout muscle in 2014 in both lakes was below the effect threshold/tissue residue guideline of 1.0 ug/g ww,
such that Lake Trout health is unlikely to be affected. Therefore, based on the 2014 mercury concentrations
measured in Lake Trout in Lac de Gras and Lac du Sauvage, no concerns to human health or fish health
are expected.
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Figure 8-3  Box and Whisker Plots for Mercury Concentrations in Lake Trout Muscle
Over Time

Comp. = Composite sample; [Hg] = mercury concentration; n = number of samples.

Note: The mercury data for Lake Trout include results from the 2002, 2003, 2004, and 2012 fish palatability studies (DDMI 2003;
Thorpe 2013; and unpublished data). Fillet results are uncorrected mercury as the % moisture is close to 80% in fillet data. Plug data
was corrected to 80% loss on drying (LOD). Box plots show the distribution of the data in percentiles, with the boundary of the box
closest to zero representing the 25" percentile, the line within the box representing the median, and the boundary of the box farthest
from zero representing the 75t" percentile. The “whiskers” below and above the box represent the 10" and 90" percentiles,
respectively. Concentrations that lie beyond the 10" and 90" percentiles are plotted as dots.
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Figure 8-4  Length-Adjusted Mercury Concentration (mean + SE) in Lake Trout Muscle
Plugs (2008, 2011 and 2014) or Fillets (2005)
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Notes:  SE = standard error; pg/g, ww = microgram per gram wet weight; [Hg] = mercury concentration; %LOD = percent loss on
drying; letters above error bars represent within area significant differences, (i.e. within a lake, if letters are the same they are not

statistically different, if letters are not the same they are statistically different). Msucle plug data from 2008, 2011 and 2014 corrected
to 80%LOD.
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8.3.2 Movement Study

Of the 126 Lake Trout tagged in 2014, 29 fish (23%) passed over the array located at the Narrows in 2015.
Of these fish, 19 were originally tagged in Lac de Gras, and 10 were tagged in Lac du Sauvage (Figure 8-2).
The maijority of Lake Trout detected by the array in 2015 were originally captured and tagged near the
Narrows in 2014. However, nine Lake Trout that passed over the array in 2015 were originally captured
and tagged up to 20 km away from the Narrows in 2014 (Figure 8-2). Of the 29 Lake Trout detected by the
array, four were detected only once, and the remaining 25 were detected multiple times. One tagged Lake
Trout was detected passing over the array 128 times.

The results of the 2014/2015 Lake Trout movement study indicate that Lake Trout in Lac de Gras and Lac
du Sauvage move between the two lakes. The survey did not document direction of the movement, only
that Lake Trout did move back and forth. This confirms that Lac du Sauvage should not function as a
reference lake for the Lake Trout mercury monitoring program.
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9 FISHERIES AUTHORIZATION AND SPECIAL EFFECTS
STUDIES

9.1 PLUME DELINEATION SURVEY

Plume delineation surveys did not take place in 2014. Consequently, Appendix VI is a place holder in this
AEMP Annual Report.

9.2 FISHERIES AUTHORIZATION STUDIES

9.2.1 Dike Monitoring Studies

Dike monitoring did not take place in 2014. Consequently, Appendix VIl is a place holder in this AEMP
Annual Report.

9.2.2 Fish Salvage Programs

A fish salvage program did not occur in 2014. Consequently, Appendix VIl is a place holder in this AEMP
Annual Report.

9.2.3 Fish Habitat Compensation Monitoring

Fish habitat compensation monitoring was not conducted in 2014. Consequently, Appendix IX is a
placeholder appendix in this annual report.

9.2.4 Fish Palatability, Fish Health, and Fish Tissue Chemistry
Survey

A fish palatability survey was not conducted in 2014. As per the AEMP Study Design Version 3.5, the fish
palatability surveys will be incorporated into the Traditional Knowledge program. Consequently, Appendix X

will remain a placeholder appendix in annual reports, and information relating to the fish palatability surveys
will appear in the Traditional Knowledge appendix report.

9.3 AEMP SPECIAL EFFECTS STUDY REPORTS

There were no SES in 2014. Consequently, Appendix Xll is a place holder in this AEMP Annual Report.
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10 TRADITIONAL KNOWLEDGE STUDIES

Traditional Knowledge Studies did not take place in 2014. Consequently, Appendix XIV is a place holder in
this AEMP Annual Report.
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11 WEIGHT-OF-EVIDENCE

The weight-of-evidence evaluation was not required in 2014. Consequently, Appendix XV is a place holder
in this AEMP Annual Report.
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12 ADAPTIVE MANAGEMENT RESPONSE ACTIONS

Part J, Schedule 8, Item 4d of Water Licence W2015L2-0001 requires that the Annual AEMP include an
evaluation of any adaptive management response actions implemented during the year. In 2014 there were
no specific adaptive management responses to evaluate.
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13

13.

CONCLUSIONS AND RECOMMENDATIONS

1 CONCLUSIONS

Conclusions for each section of the 2014 AEMP are summarized below.

Dust

Eff

Following the general trend of a reduction in dust levels over the past several years, dustfall levels were
generally lower in 2014 than in previous years. Dustfall rates decreased with distance from the Mine,
and areas that were predominantly downwind of the Mine received more dustfall than upwind areas.

Although there are no dustfall standards for the Northwest Territories, 2014 dustfall rates were always
less than the 1.7 to 2.8 mg/dm?/day (621 to 1,059 mg/dm?2/y) British Columbia Ministry of the
Environment dustfall objective for the mining, smelting, and related industries (BC MOE 2013).

Snow water chemistry variables of interest included aluminum, ammonia, arsenic, cadmium, chromium,
copper, lead, nickel, nitrite, phosphorus and zinc. All 2014 concentrations were below the effluent
discharge criteria. Concentrations of arsenic, chromium and nickel have increased in recent years and
concentrations of copper, lead and zinc have decreased.

luent and Water Chemistry

The Mine effluent had an effect on 19 water quality variables analyzed in 2014 (conductivity, TDS
[calculated], calcium, chloride, potassium, sodium, sulphate, nitrate, aluminum, antimony, barium,
chromium, copper, lead, molybdenum, silicon, strontium, tin and uranium).

The NF area median concentrations of these 19 variables were greater than two times the reference
area median concentrations. As a result, these variables demonstrated an effect equivalent to Action
Level 1, and they were included in the list of SOL.

Of the 19 SOI that reached Action Level 1, eight (TDS [calculated], chloride, sodium, nitrate, antimony,
molybdenum, strontium and uranium) had 5% percentile NF concentrations that were greater than two
times the reference area median and the normal range, thereby reaching Action Level 2.

Eutrophication Indicators

Concentrations of nutrients showed Mine-related increases in the NF area (TP), and in the NF and MF
areas (TN), indicating a Mine-related nutrient enrichment effect in Lac de Gras.

Zooplankton biomass data are not available for 2014.

In 2014, greater than or equal to 40.9% of the lake area had chlorophyll a concentrations above the
normal range.

Chlorophyll a concentration was above the upper limit of the normal range in an area representing more
than 20% of the lake surface. Therefore, an Action Level 2 was reached for chlorophyll a.
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Plankton

The 2014 results indicate that the plankton communities in Lac de Gras are exhibiting a Mine-related
nutrient enrichment effect, as shown by greater biomass in exposure areas relative to the reference
areas, and occasional exceedances of the normal range.

The 2014 plankton results provide no indication of a toxicological change.

Given that the differences observed within the plankton community are not indicative of toxicological
impairment, an Action Level 1 was not reached for the plankton component in 2014.

Fish

In both Lac de Gras and Lac du Sauvage, the concentration of mercury in Lake Trout muscle increased
from 1996 to 2008, remained elevated in 2011, and then was detected in 2014 at concentrations similar
to baseline.

In 2014, the concentration of mercury in Lake Trout muscle in each study lake was below the Canadian
government maximum acceptable level in the edible portion of retail fish (0.5 ug/g ww).

The concentration of mercury in Lake Trout muscle in 2014 in both lakes was below the relevant effect
threshold/tissue residue guideline (1.0 ug/g ww), such that Lake Trout health is unlikely to be affected.

The reason for the variations in mercury concentrations in Lake Trout muscle over time are unknown
and are outside the scope of the AEMP.

The results of the 2014/2015 Lake Trout movement study indicate that Lake Trout move between Lac
de Gras and Lac du Sauvage.

13.2 RECOMMENDATIONS

Where available, each section of the 2014 AEMP provided recommendations for refining the AEMP to
improve its effectiveness. These recommendations are summarized below.

Dust

There are no 2014 recommendations for dust.

Effluent and Water Chemistry

There are no 2014 recommendations for effluent and water chemistry.

Eutrophication Indicators

There are no 2014 recommendations for eutrophication indicators.

Plankton

There are no 2014 recommendations for plankton.
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Fish

The next small-bodied fish survey is scheduled for 2016, and a Lake Trout mercury survey is scheduled for
2017. A Mine-related increase in mercury concentration in small-bodied fish has not been observed since
2007, and in 2014, mercury in Lake Trout was found to be at concentrations similar to those before the
Mine began operating (1996). Therefore, at this time, it is recommended that the requirement for the 2017
Lake Trout mercury survey be made dependent upon small-bodied fish results. This recommendation will
be included in the upcoming AEMP Study Design Version 4.0. Should mercury concentrations in the small-
bodied fish indicate an increasing trend caused by the Mine in 2016, then it would be recommended that
the mercury in Lake Trout program be conducted in 2017.
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EXECUTIVE SUMMARY

Potential air and water quality concerns associated with airborne fugitive dust, which may result
from mining activities, were identified in the Diavik Diamond Mine Environmental Assessment
(DDMI 1998). In accordance with the Environmental Assessment and requirements associated with
the Aquatic Effects Monitoring Program (AEMP), a dust monitoring program was initiated in 2001.
The program was designed to achieve the following objectives:

# Determine dust deposition (dustfall) rates at various distances from the mine project
footprint; and

# Determine the chemical characteristics of dustfall that may be deposited onto, and
subsequently into, Lac de Gras as a result of mining activities, in support of the AEMP.

In 2014, dustfall monitoring included three components, with sampling conducted at varying
distances around the mine from 25 to 5,655 m away from infrastructure:

1. Dustfall gauges (including ten monitoring and two control locations).
2. Dustfall from snow surveys (including 24 monitoring and three control locations).

3. Snow water chemistry from snow surveys (including 16 monitoring and three control
locations).

Following the general trend of a general reduction in dust levels over the last several years, dustfall
rates were generally lower in 2014 than in previous years. Overall, as expected, dustfall rates
decreased with distance from the mine site, and areas that were predominantly downwind of the
mine site received more dustfall than upwind areas.

Annual dustfall estimated from each of the 12 dustfall gauges ranged from 61 to 479 mg/dm?/y. The
annualized dustfall rates estimated from the 2014 snow survey data ranged from 3.8 to
393 mg/dm?/y. Although there are no dustfall standards for the Northwest Territories, 2014
dustfall rates were always less than the 1.7 to 2.9 mg/dm?/day (621 to 1059 mg/dm?/y) British
Columbia Ministry of Environment dustfall objective for the mining, smelting, and related
industries (BC MOE 2013).

Snow water chemistry analytes of interest included those variables with effluent quality criteria
(EQG; i.e., aluminum, ammonia, arsenic, cadmium, chromium, copper, lead, nickel, nitrite, and zinc)
or a load limit (i.e., phosphorous) specified in the Type “A” Water Licence (W2007L2-0003). All 2014
sample concentrations were less than their associated reference levels as specified by the “maximum
concentration of any grab sample” specified in Water Licence W2007L2-0003. Concentrations of
arsenic, chromium, and nickel have increased in recent years, while concentrations of copper, lead
and zinc decreased in recent years. Typically, concentrations decreased with distance from the mine
site, however, the greatest concentrations of each variable of interest were recorded at Station SS3-8,
located in the 251-1000 zone and station SS3-7, located in the 101-150 zone. Concentrations at these
two locations were more than double the concentrations recorded at the other sites, including
samples collected in the 0-100 zone. Both of these stations are located to the southeast of the site.
However, concentrations of all variables were always less than their corresponding EQC.
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GLOSSARY AND ABBREVIATIONS

Terminology used in this document is defined where it is first used. The following list will assist
readers who may choose to review only portions of the document.

AEMP Aquatic Effects Monitoring Program
BC British Columbia

BC MOE British Columbia Ministry of Environment
d Day

DDMI Diavik Diamond Mines (2012) Inc.

dm? Square decimetre

Dustfall Dust deposition

ERM ERM Consultants Canada Ltd.

EQC Effluent Quality Criteria

L Litre

m Metre

mg Milligram

QA/QC Quality Assurance and Quality Control
RPD Relative Percent Difference

10} Standard Operating Procedure

ng Microgram

WLWB Wek’éezhii Land and Water Board

y Year
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1. INTRODUCTION

Potential air and water quality concerns associated with airborne fugitive dust, which may result
from mining activities, were identified in the Diavik Diamond Mine Environmental Assessment
(DDMI 1998). In accordance with the Environmental Assessment and requirements associated with
the Aquatic Effects Monitoring Program (AEMP), a dust monitoring program was initiated in 2001.
The program was designed to achieve the following objectives:

# Determine dust deposition (dustfall) rates at various distances from the mine project
footprint; and

# Determine the chemical characteristics of dustfall that may be deposited onto, and
subsequently into, Lac de Gras as a result of mining activities, in support of the AEMP.

Since 2001, the dustfall monitoring program has gone through various changes, including an
increase in the number of sampling locations, the relocation of some sampling stations, and
improvements to the dustfall sampling methodology. A description of annual changes is provided
in Appendix A.

Historical dustfall monitoring results have been presented each year in the Diavik Diamond Mine Dust
Deposition reports from 2001 to 2013 (DDMI 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011,
2012, 2013, 2014).
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2. METHODOLOGY

The 2014 dustfall monitoring program incorporated three monitoring components, with sampling
completed at varying distances around the mine along five transects, including three control
locations (Table 2-1, Figure 2-1):

1. Dustfall gauges (ten monitoring and two control locations).
2. Dustfall from snow surveys (24 monitoring and three control locations).

3. Snow water chemistry from snow surveys (16 monitoring and three control locations).

21 DUSTFALL GAUGES

Dustfall gauges were placed at 12 stations (including two control stations) around the mine site at
distances ranging from approximately 25 to 5,655 m from mining operations (Table 2-1). Each gauge
collected dustfall year-round, with samples were collected every three months. The average total
sampling period for the 12 locations was 367 days.

Dustfall gauges consisted of a hollow brass cylinder (52 cm length, 12.5 cm inner diameter) housed in a
Nipher snow gauge (Plate 2.1-1). The cylinder collected dustfall, while the Nipher snow gauge reduced
air turbulence around the gauge to increase dustfall catch efficiency. The cylinder was exchanged with
an empty, clean cylinder at the end of each sampling period, and the content of the cylinder that was
retrieved was processed in the Diavik Diamond Mines (2012) Inc. (DDMI) environment lab to
determine the mass of collected dustfall. This processing involved filtration, drying, and weighing of
samples as specified in the standard operating procedures (SOPs) ENVR-508-0112 and ENVI-403-0112
(see Appendix E).

Plate 2.1-1. Dustfall gauge during sample collection. The dustfall gauge consisted of a
hollow brass cylinder (centre) housed inside a Nipher snow gauge (right).
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METHODOLOGY

Once the mass of collected dustfall at a station was measured, the mean daily dustfall rate over the
collection period was calculated as:

D = [Equation 2.1-1]

where
D = mean daily dustfall rate (mg/dm?2/d) during time period T
M = mass of dustfall collected (mg) during time period T
A = surface area of dustfall gauge collection cylinder orifice (dm2; approximately 1.227 dm?)
T =number of days of dustfall collection (d)

The mean daily dustfall rate (mg/dm?2/d) was then multiplied by 365 days to estimate the mean
annual dustfall rate (mg/dm?/y).

Estimated dustfall rates were compared to British Columbia Ministry of Environment (BC MOE)
dustfall objectives for the mining, smelting and related industries (Table 2.1-1; BC MOE 2013). The
dustfall objectives ranges from 1.7 to 2.9 milligram per decimetre? per day (mg/dm?/day), averaged
over 30 days. The 1.7 mg/dm?2/day objective is often considered to be applicable at sensitive locations
whereas the 2.9 mg/dm?/day objective is applicable to areas where it can be shown that unacceptably
deleterious changes will not follow. Both values are presented throughout this report. Snow water

chemistry data were compared to effluent quality criteria (EQC) set out in Wek’eezhii Land and
Water Board (WLWB) Water Licence W2007L2-0003.

Table 2.1-1. Dustfall and Snow Water Chemistry Reference Values

Parameter Value Unit Comment Source
Dustfall Rate 1.7-2.9 mg/dm?2/day Objective for the mining, smelting, and BC MOE (2013)
(621-1,059)  (mg/dm?/y) related industries

Aluminum-Total 3,000 pg/L Max. grab sample concentration W2007L2-0003
Ammonia-N 12,000 pg/L Max. grab sample concentration W2007L2-0003
Arsenic-Total 100 pg/L Max. grab sample concentration W2007L2-0003
Cadmium-Total 3 pg/L Max. grab sample concentration W2007L2-0003
Chromium-Total 40 pg/L Max. grab sample concentration W2007L2-0003
Copper-Total 40 pg/L Max. grab sample concentration W2007L2-0003
Lead-Total 20 pg/L Max. grab sample concentration W2007L2-0003
Nickel-Total 100 pg/L Max. grab sample concentration W2007L2-0003
Nitrite-N 2,000 pg/L Max. grab sample concentration W2007L2-0003
Zinc-Total 20 pg/L Max. grab sample concentration W2007L2-0003

2.2 DUSTFALL SNOW SURVEYS

Dustfall snow surveys were performed at 27 stations (including three control stations), along five
transects around the mine site (Table 2-1). Across stations, the distance from mining operations
ranged from approximately 30 to 5,655 m and the average total sampling period in 2014 was 201 days.
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2014 DUST DEPOSITION REPORT

The start dates correspond to the first snowfall for land stations (September 19, 2013), and shortly after
ice freeze up, once ice conditions were safe for work, for ice stations (November 3, 2013).

At each snow survey station, a snow corer was used to drill into the snow pack to retrieve a
cylindrical snow core (6.1 cm inner diameter; Plate 2.2-1). Cores were extracted at each station and
composited in the field to ensure a representative snow sample was obtained for the station. A
minimum of three snow cores were collected at each (land and ice) of the snow sampling stations, as
outlined in the SOP ENVR-512-0213. Composited samples were bagged and brought to the DDMI
environment lab for processing as specified in SOP ENVR-512-0213 and ENVI-403-0112 (see
Appendix F). Processing of snow cores involved filtration, drying and weighing. For quality
assurance and control, duplicate samples were collected at stations SS1-3 and SS5-1.

Plate 2.2-1. Snow core sample being weighed, with dustfall gauge in background.

Mean daily dustfall rate (mg/dm?2/d) was then calculated over the collection period using
Equation 2.1-1, but with surface area (A) equal to the surface area of the snow corer tube orifice
(0.2922 dm?) multiplied by the number of snow cores used for the composited sample at the station.
The mean annual dustfall rate (mg/dm?2/y) was estimated by multiplying the mean daily dustfall
rate by 365 days.

Dustfall rates were compared to the BC dustfall objective for the mining, smelting and related
industries (Table 2.1-1), for comparison purposes only.
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METHODOLOGY

2.3 SNOW WATER CHEMISTRY

Snow water chemistry analysis was performed on snow cores extracted from 19 locations, including
three control locations (Table 2-1). These locations included the 16 dustfall snow survey stations that
were located on ice, as well as samples taken on ice adjacent to the three control stations. Across
stations, the distance from mining operations ranged from approximately 60 to 5,655 m and the
average total sampling period in 2014 was 196 days. At each station, cores were collected for
chemistry analysis immediately after the dustfall snow cores were extracted.

Snow water chemistry cores were extracted using a snow corer in accordance with the dustfall snow
survey core extraction. A minimum of three cores at each site were extracted and composited to
obtain the necessary 3 L of snow water required for the laboratory chemical analysis as required (see
Appendix F). Snow cores were then processed and prepared for shipment to Maxxam where the
chemical analysis was performed. For quality assurance and control purposes, duplicate samples
were collected at stations SS3-7, SS4-4 and SS5-5, and a blank sample was collected at station S54-5.
Snow water chemistry sampling methodology is detailed in SOP ENVR-512-0213 (see Appendix F).

EQC, including “maximum average concentration” and “maximum concentration of any grab
sample,” are stipulated in DDMI's Water Licence (W2007L2-0003) for aluminium, ammonia, arsenic,
cadmium, chromium, copper, lead, nickel, nitrite, and zinc (Table 2.1-1). Snow water chemistry results
for these variables were compared to the “maximum concentration of any grab sample.” These results
are also presented as part of DDMI’s Aquatic Effects Monitoring Program (AEMP) report.
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3. RESULTS

Dustfall and snow water chemistry results were grouped into zones based on their relative distance
from the mine footprint (see Table 3.1-1). Although station groupings into zones were first
established at the outset of the program, these groupings were re-established in 2013 using satellite
imagery of the site. The following stations have been grouped into different zones compared to
previous dust deposition reports:

# S51-2 changed from zone 0-100 m to zone 101-250 m;

# S51-3 changed from zone 101-250 m to zone 251-1,000 m;

# S52-1 changed from zone 0-100 m to zone 101-250 m;

# S52-2 changed from zone 101-250 m to zone 251-1,000 m;

# S52-3 changed from zone 251-1,000 m to zone 1,001-2,500 m;
# S54-2 changed from zone 0-100 m to zone 101-250 m;

# S54-3 changed from zone 101-250 m to zone 251-1,000 m; and
# S54-4 changed from zone 251-1,000 m to zone 1,001-2,500 m.

In 2014, the primary sources of fugitive dust were associated with unpaved road and airstrip usage.
To supress dust generation, roads were watered during the summer as needed, and EK35 was
applied to the airport apron (tarmac) and helipad during the spring. Mine production rate was
steady throughout the year, and all mining occurred underground. Fugitive dust generation is
expected to be greatest during snow-free periods where and when there is site activity. Therefore, it
was expected that the highest fugitive dust generation and resulting dustfall occurred in areas
closest to the mine footprint between May and September.

The annual predominant wind directions at the site are from the east, south and southeast, there are
also strong winds from the north. The expectation is that airborne material will be deposited
primarily west, north, northwest and south of the mine as seen in Figure 3.1-1.

Results of the dustfall gauges, dustfall snow surveys and the snow water chemistry analysis are
presented below. Dustfall and snow water chemistry results were grouped into zones based on their
relative distance from the mine footprint (see Table 3.1-1).

3.1 DUSTFALL GAUGES

Total dustfall collected from each dustfall gauge throughout the year is summarized in Table 3.1-1;
annual 2014 dustfall for each station at its location relative to the mine site is presented in Figure 3.1-1;
the historical records of annual dustfall for each station are presented in Figures 3.1-2 and 3.1-3. A
comparison of 2014 dustfall versus distance from the mine footprint is presented in Figure 3.1-4.
Boxplots summarizing the dustfall measured in each year are presented in Figure 3.1-5. Detailed
information on 2014 measurements and calculations for each station are included in Appendix A.

DIAVIK DIAMOND MINES (2012) INC. 3-1



$00-21-VIA # SID | 9000-F16£020 # [01d

00Sevs

Nz} 9uoZ NLN €86} QYN :uonosloid
G102 ‘11 Areniged :ereq

000°08:
Buidwes 1sng mous _H_

uonels epsng [

0S¢

01005
(A/,wp/Bw) lepisng

0000vS 00S2€S 0005€S

J
[, (R0

000°SH:}

g/lonuog

~ \\A
G-€SS . \\l 'T <N 1sng
A

/L-€SS "
i

9-€SS N
9 m:olr.w_ g
e

e2SS—® ,,oq HTSS

0000vS 00529 0005€S

"DNI (2102) SANIN ANOWVIA MIAVIA

0052€s 0000€S 00S.2S 000S2S

Aunwwog Jesn SO 8y} pue ‘odoissims ‘do| ‘ND| ‘pHbBoisy ‘Buiddewten X3y ‘SOSN
‘Yasn ‘sa snauiy/SINo ‘solydesboen Jeisyues ‘eA30em ‘eqopenbiq ‘1Us3 :80in0s

"0€ — 91 Joquiadeq ‘0g — 92 199010

BJep puim Buissiw Jo spolad ‘eyep

uoljels [eolfojoloalew HIABIQ +102

|enuue 8y} Wolj payeald 8s0J PUIM

‘INOY4 BuImo|q sem puim sy} uoioalp

ay} sjuasaldas asos puim 8y 810N

000°GH:}

"o

% D—:z s>
1-4SS

e-vss—— )

0002k}

ﬁl\’m.?ww
P

201sng 000° K-+

2/|01u0)

“llllm. 1SS

0052¢es 0000€S 005.2S 00052S

$10T ‘QuI\ puowrer(] JIAeI(] ‘S}nsay [[eyisng
I-1°€ 2an31]




(panu1ju00)

PSP €T 0L pL8 50 060 8T'€ 00 610 0'SL 961 €1 uerpapy
#I-cn (821-0°0) 91°9-60) (&9L-00) (%S'T-001) (¢8'€-0°0) (9%2-00) (0°0-00) (L€'0-00) (291 - 9'92) (266 - 0°0) (€61 - ££) (rury rddn - 1amo7)
60'S L08 9T 108 080 86'T (428 00 810 00z 609 86 UBDJA] U0 [EATDIU] DUIPTFUOD 056
(or'p) 1€°9 (059) ¥ (117 vee (€'09) 9T (¢9°0) 220 (09D 281 (ren) e's (0'0) 0°0 (¥1°0) 6T°0 (#99) 996 (T6¥) 88€ (98) seT (as) weaw
$ST 0r'6 09T ¥L'8 60 00°¢ 8T°¢ 100 900 0¥¢ 0201 8¢ G838 €655
- - - - - - - - - - - o 01 7655
- - - - - - - - - - - 8L G99 1-655
- - - - - - - - - - - 8¥ 0sg £bSS
[oras €91 0€'L 996 88’1 [4%4 L1 200 wo 0L1 0921 0ST 0€8 8-€5S
$SY T€C 0L 10T $50 060 we 100 610 0FL 0sT 16 <19 €SS
L8 ¥LT 08T 085G wo 90 00T 100 120 0'6L 961 981 feiad TTSs
e SFL 0€T T 20 Two 9L 100 600 09 8L €1 026 ¥-1SS
- - - - - - - - - - - L€€ [o¥xd €-1SS
- - - - - - - - - - - €€1 09 0T ¥sna
- - - - - - - - - - - L61 fetsi 4 veisna w 000'T-1ST
£8'8 667 €9°€ 661 8L°0 8€'T <8'9 100 0 0'96 aep opL uerpapy
(0°0€ - &/v) (g5 - e/v) (92 - e/u) (zr9¢T - /) (02°2 - e/w) (T - e/u) (008 - ©/w) (20°0 - e/w) (e/u-gg'T-e/a)  (efu-gge - vfu) (L8L% - efu) (€€€ - £9T) (rury rddn - 1amo7)
TIT 50§ 90T €912 269 8'8L TEL 90°0 9T T6T 434 L9T UBDJA] U0 [EATDIU] DUIPTFUOD /56
(9€7) €8°8 (€99) 6°6F (0€2) €9°€ (I'%2) 6°61 (2£°0) 8L°0 (01°7) 8€°C (p1°8) 589 (10°0) T0°0 (81°0) TT'0 (°2€) 096 (18p)sev (pET) 99T (as) uesw
- - - - - - - - - - - 6 eiga PSS
SoL 68 e} 0'2€ [on L8°€ 9L 200 fetox} 611 SLL 991 0sT £-€5S
9L 101 00 16T ¥20 060 60T 100 600 0'€L 9¥6 L 08L 1-2SS
- - - - - - - - - - - €6€ GIL 1SS
- - - - - - - - - - - oL 002 Fisna w 0gg-101
e/u e/u efu e/u efu efu e/u efu e/u efu e/u LEE ueIpaIN
(SL¥ - £91) (rury r2ddn - romo)
e/u e/u efu e/u efu e/u e/u e/u e/u e/u efu £ UBDJA] U0 [EATDIU] DUIPTFUOD 0/G6
efu efu efu efu efu e/u e/u efu efu efu e/u (zp1) T2E (as) uesy
- - - - - - - - - - - 8¢ 00T 19SS
WL LTh 08F YA 8L°0 9T 1€9 100 120 0'6F 90¥ L8¢C 09 9-€55
- - - - - - - - - - - 243 0 1-18S
- - - - - - - - - - - 6T ferd 93sng
- - - - - - - - - - - 6Ly 0¢ ¢isng
- - - - - - - - - - - Tee oL 1snq wO01-0

(efu) (000°2) (0%) (07) (001) (000°zT) (000°¢) (650°T-129) (w) uonels
snoxoydsoyg AIDIN xaddop wnuony) wnrupe) RIGEE eruowury wnurunyy (A/uup/Bwr)  jurrdjooq 323f01g $T0T

(1)) SR FE T AT exsna woxy adueysi "xoxddy

FL0T ‘QUIIN puouIeI(] MIARI( ‘S)NSayY ANSIWAYD 19Jep MOUS pue [lepisn(l “[-T'€ el



*SUOYVINIIYD A0f Pasn SV 1] U01IJaP ayj “Jiui] UOLIIP ALY} UDLY} SSa] 24202 IV} SPUILUDANSVAUL 40 5
“a1quaryddy jou = v/u “(pajduis jou Aigsiuarp 1ojpm mous) ajqupIvaD J0U = -
‘suo1diiosap [20a] 29udiafau 4of T-1°7 21qu ], 29 “Aigstuaryd Lajpar mous 10f €000-7TLO0TM U JaJup) puv [iufisnp 4of (€107) TOW Dd »

00T e/u 0°0002 00T 00T 0'0F o 0 00T 0002L 000€ 601 - 129 1S[2A9T 2DUDIFOY
£r'e 81 oLe 6T'L £€°0 290 90T 100 600 0'PS 60T 19 uerpapy
(L§'6-0°0) (0T -0°0) (098 -5°0) (662 - 0°0) F5L-0°0) (86'€-0°0) #or-00) (100 - 0°0) (5€°0-0°0) (091 - 0°0) (269 -0°0) (co1-6) (rury roddn - 12mo7)
Tes 0'L8 oLy P'8L 960 LLT 6L'9 000 120 026 €€p Ly UBDJA] U0 [EAIDIU] 2DUIPIFUOD 0/pG6
[trardRe1N4 (0°s€) 'e¥ (59D 057 (0%'2) 911 (8€°0) 050 (ot (€£77) 65°€ (00°0) 10°0 (80°0) $1°0 (0°2€) 089 (B41) 65T (2€) 6§ (as) ueay
859 68 0%'9 0102 $6°0 05T SL9 100 ¥2°0 a8 foreid 8¢ 08 € TOMINOD
€re 81 oL 9L €60 60 90T 100 600 0% 60T 69 SL0'e T TOMINOD
[5x4 6°GL oF'e 6TL €20 290 16T 100 600 00% GIL i4 689's L TOYLNOD
- - - - - - - - - - - 9 cL0'e g
- - - - - - - - - - - SoT 689's 1D1sna [onuo)
8€y 6'LL 99T 6L LEO 190 87T 100 €U0 0'SS 6L1 88 ueIpa
(¥6°S -92°€) (8%€ -L°0T) (99°€ -£0°2) (08T -5T°€) %90 -92°0) (LOL-T5°0) (L1'9-81°T) (£0°0-00°0) (€20 -L0°0) (0°LL-€°TH) (r€e -£01) (961 -55) (rury roddn - 1mo7)
e 1zl 080 €V'L 610 €€°0 05T 000 L0°0 €LL 484 1L UBDA] U0 [EAIRIU] DUIPIFUOD 0/pG6
(09D 09°'F (#91) 82T (6'0) 98°C (68'8) 901 (€2°0) S50 (07°0) 520 (66°7) £9°€ (00°0) T0°0 (60°0) $1°0 (2°02) 968 (¥ 61T (rTn 9zt (as) ueay
08T 1Tl 0T feteg] €0 aro 18T 100 90°0 0¥ [xa8 8¢ €€9'T G655
8FF Pl 0T TSl €50 $9°0 s 100 oro 009 00T Vid €e9'1 -G5S
LE°€ 6L1 00T 879 €20 €70 60T 100 900 028 6CL 0§ 02T S¥SS
fon 4 Ty ciad 0T 650 90T 9L 100 LU0 0Ly ¥y 9 G901 1SS
wL forti4 06'¢ ¥ 60 09T ce'8 100 610 098 9T [413 GTeT G-€55
849 S0T ore 09°¢ 6€°0 850 Vi 100 €0 0'€S €1T 96 081'C $7SS
Le°€ 06'8 00T T 20 $9°0 01 100 L0°0 066 g18 89 02T €TSS
Vrad 8LL 0T €61 $€0 L850 98°0 100 LU0 0°6e LST 98 081'C G155
- - - - - - - - - - - 68 018'¢ 61Sna
- - - - - - - - - - - 991 021 8isna
- - - - - - - - - - - c8¢ [ £
- - - - - - - - - - - 9Ll G611 gisna w 00S'Z-100°T

(efu) (000°2) (0%) (07) (0o1) (000°zT) (000°€) (650°1-129) (wr) uoyelg
snoxoydsoyg AIDIN xaddop wnuony) wnrupe) dTUISIY eruowury wnununy (Afup/Bur)  jurrdjooyq 33loxg $T0T
rensnq woxy adueysi “xoxddy

>q(1/81) AnsTay) 123ep Moug

(pa391dw02) HT(T ‘QUIIAl pUOUILI( MIARI( ‘S}NSAY ANSIWAYD IJepM MOUS pue [lefisnd “[-T'€ d[qeL



Figure 3.1-2

Calculated Annual Dust Deposition Rates at Dustfall Gauges and Snow Survey
Locations up to 1,000 m from the Project Footprint, Diavik Diamond Mine, 2002 to 2014 ERM
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Annual deposition was calculated using the methodology described in Section 2. See Table 2-1 for actual 2014 sample exposure times.
Station locations have been grouped into zones based on their distance from the 2014 Project footprint. Some stations have
historically been grouped in different zones based on their distance from the Project footprint when they were first established

(see Section 3 for further details).
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Figure 3.1-3
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Annual deposition was calculated using the methodology described in Section 2. See Table 2-1 for actual 2014 sample exposure times.

Station locations have been grouped into zones based on their distance from the 2014 Project footprint. Some stations have
historically been grouped in different zones based on their distance from the Project footprint when they were first established
(see Section 3 for further details).
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Figure 3.1-4
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Annual deposition is calculated using the methodology described in Section 2. See Table 2-1 for actual 2014 sample exposure times.
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Figure 3.1-5
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RESULTS

In general, dustfall decreased with increasing distance from the mine site (Table 3.1-1; Figure 3.1-4). The
greatest estimated dustfall rates measured using gauges occurred at the two stations closest to (within
30 m of) the mine footprint: Dust 3 (479 mg/dm?/y) and Dust 6 (429 mg/dm?2/y). Dust 3 is downwind
of the footprint and Dust 6 is the closest station to (25 m from) the footprint (Figure 3.1-1). The lowest
dustfall rates were measured at the two control stations and at Dust 9: Dust C1 (105 mg/dm?/y), Dust
C2 (61 mg/dm?/y) and Dust 9 (89 mg/dm?2/y; Table 3.1-1; Figures 3.1-3 and 3.1-4).

With the exception of Dust 7, dustfall rates estimated from dustfall gauges in 2014 were less than
historical dustfall rate estimates (Figures 3.1-2 and 3.1-3). At Dust 7, 2014 dustfall rates were within the
range of historical values (Figure 3.1-3). Comparisons of mean and maximum dustfall values also
suggest that dustfall rates were generally lower in 2014 than in previous years (Figure 3.1-4 and 3.1-5).

The annualized dustfall rates estimated from gauges at each station were less than the BC objective for
the mining industry (621-1,059 mg/dm?/y; Figures 3.1-2 to 3.1-4). This objective was used for
comparison purposes only:there are no standards or objectives for the Northwest Territories, but the
BC objective is generally used as a standard for comparison at other mines in the region.

3.2 DUSTFALL SNOW SURVEYS

Annual dustfall rates estimated from each snow survey station in 2014 are summarized in
Table 3.1-1 and shown by location relative to the mine footprint in Figure 3.1-1. Historical records of
annual dustfall rates for each station are presented in Figures 3.1-2 and 3.1-3. The relationships
between annual dustfall rates and distance from the mine footprint are shown in Figure 3.1-4.
Boxplots summarizing dustfall rates measured in each year are presented in Figure 3.1-5. 2014 snow
survey field datasheets and laboratory results are included in Appendix B. Duplicate samples were
collected at stations SS1-3 and SS5-1 for QA /QC purposes and are discussed in Section 3.4.

Annualized dustfall rates estimated from 2014 snow survey data ranged from 3.8 to
3929 mg/dm?2/y (Table 3.1-1; Figures 3.1-2 and 3.1-3). In general, dustfall rates decreased with
increasing distance from the mine site, with the lowest dustfall rate recorded at station Control 1
(Table 3.1-1; Figures 3.1-4). Mean dustfall rates estimated using both dustfall gauges and snow
surveys within the 0-100, 101-250, 251-1,000, 1,001-2,500 and Control zones were 321, 166, 135, 126
and 55 mg/dm?/y, respectively (Table 3.1-1; Figure 3.1-4). Dustfall rates at stations Dust 3, Dust 24,
Dust 7, Dust C-1, SS1-2, SS1-3 and SS3-5 exceeded the upper limit of the 95% confidence interval for
their respective zones in 2014, signifying a fair amount of variation between sample locations
(Table 3.1-1).

Annualized dustfall estimated from each snow survey station in 2014 was less than historical
dustfall estimates (Figures 3.1-2 and 3.1-3). Comparisons of mean and maximum values also suggest
that dustfall rates were generally lower in 2014 than in previous years (Figures 3.1-4 and 3.1-5).

Annualized dustfall rates measured at each station during the 2014 snow survey were less than the
BC objective for the mining industry (621-1,059 mg/dm?/y). This objective was used for
comparison purposes only: there are no standards or objectives for the Northwest Territories, but
the BC objective is generally used as a standard for comparison at other mines in the region.
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3.3 SNOW WATER CHEMISTRY

A summary of the snow water chemistry results for each variable of interest (i.e., variables for which
EQC exist and phosphorous) is provided below. The full suite of analytical results for snow water
chemistry is included in Appendix C. For QA/QC purposes, duplicate samples were collected at
stations SS3-7, S54-4 and SS5-5, and an equipment blank sample was collected at station S54-5.
Results of QA /QC samples are discussed in Section 3.4.

The majority of concentrations were insignificant compared to the standards. Measured concentrations
were less than 10% of the objective for all metals except aluminium, chromium, nickel and zinc.
Measured concentrations were less than 1% of the objective at all sites for arsenic, cadmium and nitrite.

In general, average concentrations of snow water chemistry variables of interest decreased with
increasing distance from the mine site (Figure 3.3-1 to Figure 3.3-4). However, the greatest concentrations
of each of the variables of interest were recorded at Station SS3-8, located in the 251-1000 zone, and SS3-7,
located in the 101-150 zone. The concentrations at these two locations were more than double the
concentrations recorded at the other sites, including samples taken in the 0-100 zone. Both of these
stations are located to the southeast of the site (Figure 2-1).

3.3.1 Aluminum

Aluminum concentrations measured in 2014 ranged from 81.5 pg/L at station SS2-3 in the
1,001-2,500 m zone to 1,260 pg/L at station SS3-8in the 251-1,000 m zone (Table 3.1-1). Median 2014
aluminum concentrations were greatest in the 101-250 m zone and decreased with distance from mine,
though the median concentration in the control zone was slightly greater than the median
concentration in the 1,001-2,500 m zone (Figure 3.1-1). Compared to previous years, the 2014 median
concentration in each zone was relatively low (Figure 3.3-1). All concentrations were much less than
the 3,000 pg/L EQC specified in the Water Licence for grab sample concentrations (Table 3.1-1;
Figure 3.1-1).

3.3.2 Ammonia

Ammonia concentrations measured in 2014 ranged from 34 pg/L at station SS5-3 in the control zone
to 170 pg/L at station SS3-8 in the 251-1,000 m zone (Table 3.1-1). Median 2014 ammonia
concentrations were greatest in the 101-250 m zone and decreased with distance from mine
(Figure 3.1-1). The 2014 median concentration in each zone were similar to previous years, however
the median in the control zone was the highest ever recorded (Figure 3.3-1). All measurements were
well less than the value of 12,000 pg/L specified in the Water Licence for grab sample
concentrations.
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Figure 3.3-1
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3.3.3 Arsenic

Arsenic concentrations measured in 2014 ranged from 0.06 pg/L at station SS5-3 in the control zone
to 042 pg/L at station SS3-8 in the 251-1,000 m zone (Table 3.1-1). Median 2014 arsenic
concentrations were greatest in the 101-250 m zone and decreased with distance from mine
(Figure 3.1-1). Compared to previous years, the 2014 median concentration in each zone was
relatively low, however there has been a steady increase in concentrations since 2011 (Figure 3.3-1).
Prior to 2011 the results were influenced by changes in detection limits, rather than changes in
measured values. All measurements were less than the value of 100 pg/L specified in the Water
Licence for grab sample concentrations.

3.34 Cadmium

Cadmium concentrations measured in 2014 ranged from <0.005 pg/L (less than the detection limit)
in all zones to 0.023 pg/L at station SS3-8 in the 251-1,000 m zone (Table 3.1-1). Out of the
19 samples, eight were less than the detection limit. Median 2014 cadmium concentrations were
greatest in the 101-250 m zone and decreased with distance from mine, though the median
concentration in the control zone was greater than the median concentration in the 251-1,000 and
1,001-2,500 m zone (Figure 3.1-1). Compared to previous years, the 2014 median concentration in
each zone was relatively low (Figure 3.3-2). Prior to 2011, the results were influenced by changes in
detection limits, rather than changes in measured concentrations. All measurements were less than
the value of 3 pg/L specified in the Water Licence for grab sample concentrations.

3.3.5 Chromium

Chromium concentrations measured in 2014 ranged from a low of 0.86 pg/L at station SS1-5 in the
1,001-2,500 m zone, to 31.7 pg/L at station SS3-8 in the 251-1,000 m zone (Table 3.1-1). Median 2014
chromium concentrations were greatest in the 101-250 m zone and decreased with distance from
mine (Figure 3.1-1). Compared to previous years, the 2014 median concentration were generally
higher, particularly in the 101 - 250 m zone (Figure 3.3-2). All measurements were less than the
value of 40 pg/L specified in the Water Licence for grab sample concentrations.

3.3.6 Copper

Copper concentrations measured in 2014 ranged from 0.43 pg/L at station SS4-5 in the 1,001-2,500 m
zone to 4.12 pg/L at station SS3-8 in the 251-1,000 m zone (Table 3.1-1). Median 2014 copper
concentrations were greatest in the 101-250 m zone and decreased with distance from mine, though
the median concentration in the control zone was slightly greater than the median concentration in
the 1,001-2,500 m zone (Figure 3.1-1). Compared to previous years, the 2014 median concentration in
each zone was relatively low. The concentrations have generally been declining since 2009
(Figure 3.3-2). All measurements were less than the value of 40 png/L specified in the Water Licence
for grab sample concentrations.
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3.3.7 Lead

Lead concentrations measured in 2014 ranged from 0.23 pg/L at station SS4-5 in the control zone to
1.88 pg/L at station SS3-8 in the 251-1,000 m zone (Table 3.1-1). Median 2014 lead concentrations
were greatest in the 101-250 m zone and decreased with distance from mine (Figure 3.1-1).
Compared to previous years, the 2014 median concentration in each zone was relatively low.
Concentrations have generally been declining since 2008 (Figure 3.3-3). All measurements were less
than the value of 20 png/L specified in the Water Licence for grab sample concentrations.

3.3.8 Nickel

Nickel concentrations measured in 2014 ranged from 1.93 pg/L at station SS1-5 in the 1,001-2,500 m
zone to 96.6 pg/L at station SS3-8 in the 251-1,000 m zone (Table 3.1-1). Median 2014 nickel
concentrations were greatest in the 101-250 m zone and decreased with distance from mine
(Figure 3.1-1). The 2014 median concentrations were generally the highest observed in all zones and
were as much as four times greater than the next greatest median concentration in the 101-250 m
zone (Figure 3.3-3). All measurements were less than the value of 100 pg/L specified in the Water
Licence for grab sample concentrations.

3.3.9 Nitrite

Nitrite concentrations measured in 2014 ranged from <2.0 pg/L (less than the detection limit) at
stations SS2-3 and SS4-5 in the 1,001-2,500 m zone, to 10.3 pg/L at station SS3-8 in the 251-1,000 m
zone (Table 3.1-1). Median 2014 nitrite concentrations generally decreased with distance from mine,
however the median concentration was greatest in the control zone (Figure 3.1-1). Although
detection limits have varied somewhat through time, nitrite concentrations have rarely been greater
than detection limits. However, a larger proportion of samples were greater than the detection limit
in 2014 than in previous years. Whether this indicates that concentrations may be increasing is
unclear at this time (Figure 3.3-3). All measurements were less than the value of 2,000 pg/L specified
in the Water Licence for grab sample concentrations.

3.3.10 Phosphorous

Phosphorous concentrations measured in 2014 ranged from 8.9 pg/L at station SS2-3 in the
1,001-2,500 m zone to 163 pg/L at station SS3-8 in the 251-1,000 m zone (Table 3.1-1). Median 2014
phosphorous concentrations were greatest in the 101-250 m zone and decreased with distance from
mine, though the median concentration in the control zone was greater than the median
concentration in the 251-1,000 and 1,001-2,500 m zones (Figure 3.1-1). Compared to previous years,
the 2014 median concentration in each zone was relatively low (Figure 3.3-4). Although the Water
Licence has a load limit for phosphorous, there is no EQC specified in the licence.

3-16 ERM | PROJ #0207514-0006 | REV B.1 | FEBRUARY 2015



Figure 3.3-3 (5

Snow Water Chemistry Results:
Lead, Nickel and Nitrite, 2001 to 2014 ERM

Lead

Median Concentration (ug/L)

0- : ol m|

0-100m 101-250 m 251-1,000 m 1,001 - 2,500 m Control

Nickel
5

20

Median Concentration (ug/L)

0-100m 101 -250 m 251-1,000 m 1,001 -2,500 m I Control

Nitrite
7

Median Concentration (ug/L)

0-100m 101-250 m 251-1,000 m 1,001-2,500 m I Control

Zone

B2002 W2003 W2004 [@2005 @2006 E2007 02008 2009 02010 02011 @2012 @2013 W2014

Notes: Max grab sample concentrations: Lead 20 ug/L, Nickel 100 ug/L, Nitrate 2,000 ug/L.

DIAVIK DIAMOND MINES INC. Proj # 0207514-0006 | Graphics # DVK-15COM-003¢
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RESULTS

3.3.11 Zinc

Zinc concentrations measured in 2014 ranged from 2.43 pg/L at Control 1 to 12.3 png/L at station SS3-8
in the 251-1,000 m zone (Table 3.1-1). Median 2014 zinc concentrations were greatest in the 101-250 m
zone and decreased with distance from mine (Figure 3.1-1). Median zinc concentrations have generally
been declining since 2008, though median zinc concentrations in 2014 were somewhat greater than
concentrations from 2009 - 2013 (Figure 3.3-4). All measurements were less than the value of 20 pg/L
specified in the Water Licence for grab sample concentrations.

3.4 QUALITY ASSURANCE AND CONTROL

Dustfall gauge, dustfall snow survey and snow water chemistry sampling and analysis were conducted
by experienced technicians following SOPs ENVR-508-0112, ENVR-512-0213 and ENVI-403-0112 to
ensure proper field sampling and laboratory analysis. As part of SOP ENVR-512-0213, duplicate and
blank samples were taken for some snow survey and snow water chemistry sample sites (Table 2-1). The
results from these samples are summarized in Table 3.4-1 below.

Table 3.4-1. Sample Duplicates and Blanks2

Relative Percent Difference’ (%) Percent Below

S$S4-5 Blank Sample Non-blank SS4-5
Parameter SS1-3 | SS5-1 SS3-7 SS4-4  SS5-5 (ng/L) Sample (%)

Dustfall 22 4.2 n/a n/a n/a n/a n/a
Aluminum n/a n/a 15 4.7 1.6 0.5 100
Ammonia n/a n/a 103 51 4.5 26.0 54
Arsenic n/a n/a 5.9 16 7.1 <0.02 68
Cadmium n/a n/a 0.0 0.0 n/ac <0.0054 n/a
Chromium n/a n/a 7.9 2.5 21 <0.10 95
Copper n/a n/a 82 2.8 15 <0.050 88
Lead n/a n/a 5.3 0.0 12.0 n/ae n/a
Nickel n/a n/a 8.4 3.6 2.6 0.1 99
Nitrite n/a n/a 21 25 n/af <58 n/a
Phosphorous n/a n/a 23 0.2 11 <2 89
Zinc n/a n/a 17 6.0 0.4 0.2 94

an/a = not applicable

b Relative difference between duplicates, with respect to their mean: RPD =100 x | repl — rep2 | / [(repl + rep2)/2]
< Both duplicates were less than the detection limit.

4 Both blank and non-blank samples were less than the detection limit.

¢ No results available.

f One of the two duplicates was less than the detection limit (<2.0 ug/L).

8 The non-blank sample was less than detection limit.

The relative percent difference (RPD) of duplicate samples from a site represents the amount of
variation between duplicates. Generally, RPD values greater than 40% may indicate elevate levels of in
situ variation and more samples may be required to adequately characterize the site. Ammonia and
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copper both had duplicate samples with a RPD over 40%, however the RPD for these variables in the
other two duplicate samples were much less than 40%. As expected, all concentrations from the blank
sample parameters from station SS4-5 were much less than those from the non-blank sample,
suggesting the data were of good quality.
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4. SUMMARY

In 2014, dustfall was monitored using 12 dustfall gauges and 27 snow survey stations located at
varying distances around the mine along five transects. Snow water chemistry was also measured at
19 of the snow survey stations and compared to EQC set out in the WLWB Water Licence
W2007L2-0003.

Annual dustfall measured at each of the 12 dustfall gauges ranged from 61 to 479 mg/dm?2/y. The
annualized dustfall rates estimated from the 2014 snow survey sites ranged from 3.8 to
3929 mg/dm?/y. Because dustfall gauges continuously collect dust throughout the year, and the
snow surveys are only representative of dustfall accumulated over the snow cover period, the
reported annual dustfall results from the dustfall gauges are expected to provide a better estimate of
annual dustfall compared to snow survey results for similar geographic areas. However, results
obtained from both methods showed similar patterns.

Dustfall levels were generally lower in 2014 than in previous years. Overall, as expected, dustfall
rates decreased with distance from the mine site, and areas that were predominantly downwind of
the mine site received more dustfall than upwind areas. Although there are no dustfall standards for
the Northwest Territories, 2014 dustfall rates were always less than the 1.7 to 2.9 mg/dm?2/day
(621 to 1059 mg/dm?/y) BC MOE dustfall objective for the mining, smelting, and related industries
(BC MOE 2013).

Snow water chemistry variables of interest included variables with EQC (i.e., aluminum, ammonia,
arsenic, cadmium, chromium, copper, lead, nickel, nitrite, and zinc) or load limits (i.e., phosphorous)
set out in the WLWB Water Licence W2007L2-0003. All 2014 concentrations were less than their
associated “maximum concentration of any grab sample” EQC. Concentrations of arsenic, chromium,
and nickel have increased in recent years and concentrations of copper, lead and zinc decreased in
recent years. Typically, concentrations decreased with distance from the mine site, however, the
greatest concentrations of each variable of interest were recorded at Station SS3-8 located in the
251-1000 zone, and station SS3-7, located in the 101-150 zone. The concentrations at these two locations
were more than double the concentrations recorded at the other sites, including samples taken in the
0-100 zone. Both of these locations are located to the southeast of the site. However, concentrations of
all variables were always less than their corresponding EQC.
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APPENDIX A. ANNUAL CHANGES TO DUSTFALL PROGRAM

2001

The 2001 dust monitoring program was based entirely upon snow survey samples collected along
four radial transects emanating from the project footprint outward to a distance of approximately
1,000 meters. All sample locations were analyzed for dust deposition, while only those locations on
Lac de Gras were analyzed for snow water chemistry.

2002

DDMI amended the dust monitoring program, in response to recommendations made by the
Mackenzie Valley Land and Water Board, to include two snow survey control locations. In addition,
five dust gauges (passive dust collectors) were deployed, one along each of the snow survey
transects and one at a control location, in efforts to enhance the monitoring program.

2003

In response to further recommendations, the dust monitoring program was modified. All four snow
survey transects were extended in length to a distance of approximately 2,000 meters from the
project footprint. An additional five dust gauges, including a second control, were deployed.

2004

Increased construction activity necessitated further changes to the dust monitoring program.
One dust gauge (Dust 02) was removed from its location to accommodate project footprint
expansion, and subsequently relocated and redeployed (Dust 2A).

2005

Dust deposition monitoring was carried out with no modifications to either the snow survey or the
dust gauge portion of the program.

2006

An additional dust gauge was deployed bringing the total to eleven (including two controls).
Testing of Mini-Vol portable air samplers were conducted to determine feasibility of incorporation
into the dust monitoring program. Preliminary findings proved the inclusion of the Mini-Vol
samplers would be impractical.
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APPENDIX A. ANNUAL CHANGES TO DUSTFALL PROGRAM

2007

The snow survey portion of the program was amended with an additional snow survey transect
being incorporated bringing the total number of transects to five. As well, snow water chemistry
samples were collected adjacent to the pre-existing control locations as background references.

Two additional dust gauges (temporary) were deployed adjacent to two pre-existing dust gauges.
The intent of the temporary gauges was to compare results from the same location when sample
collection frequency is altered.

DDMI initiated contact with Environment Canada and Golder Associates with regards to
remodeling dust deposition with the intent of revising predictions made in the 1998 environmental
effects report.

In light of dust deposition monitoring results from previous years, several control measures were
adopted to reduce dust generation on site, including the utilization of EK-35 (suppressant) on the airport
apron, taxiway and helipad, and fitting a second 830E haul truck with tank for haul road watering.

2008

All of the dust gauges were modified to accommodate the replacement of the polyacrylic dust gauge
inserts with brass Nipher gauge inserts, to minimize loss associated with damage during the
collection and handling of the dust gauges.

An additional dust gauge was added to the program bringing the total to twelve permanently
deployed (including two control), and two temporary (reference) dust gauges.

Three snow survey sample points were not sampled as they had become overtaken by construction
activity and expansion of the project footprint.

Additional preparations for dust deposition modelling were completed including data collection,
identification of point source inputs, selection of a modelling program and inputs (with regulator
input) and discussion of cumulative effects.

2009

The two temporary dust gauges deployed in 2007 were decommissioned. All twelve permanent
gauges were collected quarterly. An error in collection/deployment resulted in “No Data” being
collected for Dust 03 between July 11 and September.

Snow survey sampling was conducted in April. An error in collection/analysis resulted in the Dust
Deposition sample for SS52-1 being compromised; as such “No Dust Deposition Data” was available
for this location.

Page 2 of 3



APPENDIX A. ANNUAL CHANGES TO DUSTFALL PROGRAM

2010

All twelve permanent dust gauges were collected quarterly during 2010. Overall, there was a
reduction of observed dustfall deposition from 2009 to 2010, with the exception of Dust 1 and
Dust 10.

Snow survey sampling was conducted throughout the month of April. An error in collection/
processing resulted in two missing stations for the water quality analysis. SS2-1 field results were
collected; however, the sample was compromised during processing in the lab. An error also
resulted with the collection of SS5-2; data collection for water quality analysis was missed in the
field. No data for these two stations resulted in Zone 1 having no data for the various water
chemistry results and SS5-2 was not represented in Zone 3 data for 2010.

2011

All twelve permanent dust gauges were collected quarterly during 2011. During collection and
repair to Station Dust 5 in September, the sample was compromised and therefore not processed,
which resulted in data loss.

Snow survey sampling was conducted throughout the month of April. Due to an internal error

shipping samples, water quality samples for stations SS1-4, S51-5, SS2-1, S52-2, S52-3, S52-4, and
SSC-3 arrived at the Maxxam laboratory past the recommended holding time.

2012

All twelve permanent dust gauges were collected quarterly during 2012. During collection in June
repairs were conducted on Station Dust 9 as it was found on its side, the sample was compromised,
which resulted in data loss. Overall in 2012, 8 of the 12 dust gauges reported lower deposition rates
compared to 2011.

Snow survey sampling was conducted on April 30 and on May 4 and 5.

2013

All twelve permanent dust gauges were collected quarterly during 2013. Station Dust 5 was
dismantled upon arrival in September and the sample was compromised, which resulted in data loss
for that quarter.

Snow survey sampling was conducted at 24 locations from April 26 to 28.

2014

All twelve permanent dust gauges were collected quarterly during 2014.

Snow survey sampling was conducted at 24 locations from April 7 to May 12. Three additional sites,
SS3-6, SS3-7, SS3-8, were installed.
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Appendix C

Dustfall Snow Survey Field Sheets and Analytic Results
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By Dianne Dul
Task. Snow Sampling Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: 53 |- | DATE (dd-mmm-yyyy):201 ¥~ {pc - 0¥ TiME (2a:00_ | SO0
SAMPLED BY: __DD/-1f TYPEOF SAMPLE:(Dust> ~ WalrGmality  QAQGC

GPS COORDINATES (UTM): __S339¢> _E N (Zone) /2~
DESCRIPTION- 5;1 Dt Gu Y. @ E“'G‘E)s )

CLIMATE CONDITIONS (if sampling outside
Air Temp: _~/ 5 ‘C Wind Direction: E Wind Speed (knots): 2 5

Precipitation: rajn.ly istlsnow@ Cloud Cover: 0%, 10%, 25%, 50%, 75%,
Dust in area , Not Visible Snow Condition: CrystallizedPacked, Wet, Dry

Length | Weight

Df:;th of of wi:? " Water Density | Dust Present
Core Number Snow Snow | Tube & Empty Content (%) Yes
(cm) ﬁ:""'s c(‘;’)e Tube | (&M No Comments

1 Yo | 23 | 43 Y

2 L | 38 | y¥

8 4 | 37 49 1 s ¥

4
Total Volume of Water After Melting :_ i 1.0 (mL) Water Content =Wt. of tube & core W4, of Emply tube

1

2

3

4

5

6

7

8

9

10

1"

12
Total Volume of Water After Melting : {mL) Water Content =Wt. of tube & core — Wt of Emply tube
Document #: ENVI-177-0312 R3 “This is not a controlled document when printed

Effective Date 26-March-2012
10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet
No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 1.5 =1 2o le
. ol A4 179,28
rta *
3 7 azsy 393 &
4
Totals _ ’
Coarse Sond PL' 'h‘a\es 4 0 C_ow,?\f ot Emall meYdr\Qs ( R{Mb“)’d B rqp[kﬁ
Water Quality Bottles
Sample Sample Sample Preserved Sample Co nts
Filling Bottle Triple Type Type Type {circle (locati served if not
Order Analysis Type Rinse Preserve when *eld, 1abel changes)
a
Metals 120 mL imL -
! Total plastic Y Y (| O HNO3
Total 125 mL 1mL-
2 Mercury clear glass Y Y O O HCL
120 mL 1mL -
3 Nutrients oastic Y Y O O O ey
4 Roine O Y N O 0O O N/A
5 TS /pH 12&2&" Y N 0 0 O NiA
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #: ENVI-177-0312 R3
Effective Date; 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sam lin Field Sheet
Page: 1 of 2
GENERAL
LOCATION NAME: _35 /- DATE (dd-mmm-yyyy)- 201 - A 5,- TIvE (24:00):_(S 13
SAMPLEDBY: ___ DD /7] TYPE OF SAMPLE: WisterSimlity  QAQC
GPS COORDINATES (UTM): _ 5339/ B /5427 2 Nzoney__/
DESCRIPTION: &) of Air Do+
CLIMATE CONDITIONS (if sampling outside
AirTemp: _— 1> °C Wind Direction: Wind Speed (knots): _
Precipitation: rainLuist / snow /{/a Cloud Cover: 0%, 10%, 25%, §0%. 75%,
Dust in area: Not Visible Snow Condition; Crystallized, Packed, Wet, Dry
Depth Length | Weight Weight
of of Water .
of of Density | Dust Present
Core Number Snow | Tube & Content
Snow Empty (%) Yes
Core Core (cm)
(cm) Tube No Comments
(cm) (g}
1 (o | 75 | 7o 6 y
2 12 | 74 6o ¥
3 Jeo | Y Lo 8 ¥
4 /
Total Volume of Water After Melting ._ -6y (ML) ‘R.NAST Water Content =Wt of lube & core Wt of Emply tube
1
2
3
4
5
6
7
8
9
10
i1
12

Total Volume of Water After Melting :

(mL)

Water Content =Wt. of tube & core ~ Wt of Emply tube

Document #; ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet
No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 PY-E-% #2 (345
2 Wo. A 2\ qen5
Bzht| 229 G N3 7.3
4
Totals _ :
Few Consrse parhales 0 oogy.
Water Quality Bottles
Sample Sample Sample Preserved Sample Comments
Filli . Bottl Triple T pe Type T pe {circle {location preserved if not
Ordgg Analysis Tc;vpee Rinse Preserve when ;cg;;:c!’n abemr;:n;eg?
adde
Metals 120 mL imL -
1 Total plastic Y Y O O HNO,
Total 125 mL 1mL-
2 Mercury clear glass Y J O O HCL
. 120 mL 1mL -
3 Nuirients plastic Y Y ] O O SO,
4 Rouine 2Py N O 0 O N/A
1000 mL
5§  TSSMubl p|asﬁ"; Y N O O O NIA
Other Other
Revision Histo
Revision Revision Descri tion Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-Ma -2012 D. Dul
2 Revised Table 1 27-A ril-2013 D. Dul
Revised Table 3 (Total Mercury & 08-April-2014 D. Dul

TSS/Turb/ H & Fillin Order column

Document #: ENVI-177-0312 R3
Effective Date 26-March-2012

This is not a controfled document when printed

10.2 Forms-2012 Active Forms




z Snow Sampling Field Sheet
5' No: ENVI-177-0312
'__] Area: 8000 Revision: R3
muis Effective Date: 26-MAR-2012 By: Dianne Dul
5 Task: Snow Sam lin Field Sheet
8 Page: 1 of 2
GENERAL
LOCATION NAME: S5 1-3~ Y DATE (dd-mmm-yyyy): A01- Aip/-02  TIME (24: 00) I 00
SAMPLEDBY: __ DO /T TYPE OF SAMPLE: (DUST>  WalenGmelity
< . ©PSCOORDINATES (UTM): _ 25 3290 3 E_ 7/4435)5  Nzone) {2 \L /
O oescriemon: _ N ol A~ 5lr:4.3 Close 4o Av s-iv.'.l

Wind Speed (knots): 15
Cloud Cover: 0%, 10%, 25%,
Snow Condition: Crystallize

4 CLIMATE CONDITIONS (if sampling outside)
Air Temp: — 5 o] Wind Direction L

%, 75%

, /100%
acked)Wet, D

Preclpltatlon rain-f mist / snow /
V) Dustin area: V|S|ble Not Visible

<f 3
W I Dot | LENgth | Weight | Weight
g opi“ of of of Water Density | Dust Present
Core Number Show Snow | Tube & | Empty | Content (%) n
(cm) Core | Core | Tube | (SWE)' ° Comment
g —'5 (cm) (SWE) (SWE) Yes / No ments
J 1
.} 2
¥ 3 3
> =
4
Total Volume of Water After Melting : 3 3 é {mL) Water Content =Wt. of tube & core — Wt of Empty tube
1
2
3
4
5
6
7
8
9
10
1
12
Total Volume of Water After Melting : {mL) Water Content =Wt. of lube & core — Wt of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #. ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlied document when printed

10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 |weo LI §
2
3
4
Totals
Water Quality Bottles Few consse eashelts i loogy (Shicks)
Sample | Sample | Sample | Preseived Sample Comments
Filling Bottlie Triple Type Type Type {circle (location preserved if not
Order Analysls Type Rinse Preserve when in field, label ngles)
added) /a
60 mL
Metals /Hﬁ(
! Total Falcon | ¥ Y = = } HNOs
Total 40 mL 1mL-
2 Mercury clear glass Y Y ,/E/ 0 O HCL
. 120 mL -
3 Hutrients Plas?c /Y/ /Y O 0 O I:]Izrvglbq
4 Routine 10210stic Y N O [ O N/A
1000 mL
5 Tw st | Y N Ol O O NIA

Revision Histo

Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #; EN
Effective Date: 2

VI-177-0312 R3
6-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet
No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 1 of 2
GENERAL

LOCATION NAME: QS 1-3-5
SAMPLED BY-

DATE (dd-mmm-yyyy): _3014- hor -0 TIME (24:00);

- Jboy

LNV B WA TYPE OF SAMPLE: (DustS  WatongEmiity A‘F‘—;
GPS COORDINATES (UTM): - 533 %4 3 E_ 54515 N (Zone) _[2
DESCRIPTION: _N ol  Nir o o Cloge 4 Pogh Gua se

CLIMATE CONDITIONS (if sampling outside)
AirTemp:~ (2 "C

Wind Direction:

Precipitation: ram { mist / snow

Dust in area: Not Visible

Wind Speed (knots); 25
Cloud Cover: 0%, 10%, 25%, 50%, 75%; 100%

Snow Condition: Crystallize

dg Packed, Wet, Dry

Depth Length | Weight Weight
of of Water .
of of Density | Dust Present
Core Number Snow | Tube & Content
Snow Empty (%) Yes
Core Core {cm)
(cm) Tube No <Comments
{cm) (9)
1
2
3 2
4 ¥

Total Volume of Water After Melting : 45 {mL)

Water Content =WWt. of tube & core — Wt of Empty tube

1

Iji~N DA Bl W|N

-
o

—
—

12

Total Volume of Water After Melting :

(mL)

Water Content =Wt. of tube & core - Wt of Empty tube

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision. R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task’ Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Fiiter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 \2a. ¥ 215, >
2
3
4
Totals
Fews Lo @-"’*‘Ctjo ﬂ'\m%/ LCQVQSS a8 Mﬁ,l\)
Water Quality Bottles
Sample | Sample | Sample | Praserved Sample Comments
Filling . Bottle Triple Type Type Type {circle (locati d if not
On:ll;r Analysis Type Rinse Preserve - :I:gn in :ell(:: I?al;)e;eé;:ng;es)
added) —
Metals 120 mL mb- |
! Total plastic M Y [ ] 0O | _wNer ]
Total 125mL |  1mL-
2 Mercury clear glass Y Y 0 O HCL
. 20 1ml. -
3 Nutrients 1pla ST: Y ‘Y/{ O O H:g04
4 Routine 12&’2‘“//( N O O O N/A
5 | TSSTubH’ ete. 1Y N 0O 0 0 N/A
.«_/
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13 May 2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10 2 Forms-2012 Active Forms



0) ILONy

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task- Snow Sam lin Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: _ S8 /- 4 DATE (dd-mmm-yyyy): 1l Moy 72¢14TIME (24:00): &
SAMPLED BY: __KG&/PD TYPE OF SAMPLE: {ust) mmmy QAQC
GPS COORDINATES (UTM): _ 05,3 44 &% E_755095 i zone) [ 2.4
DESCRIPTION: of )gir 'nﬂ‘-ﬂ Dicwie  43) tm s

CLIMATE CONDITIONS {if sampling outside)

Alr Temp: C

Wind Direction:
Precipitation: rain / mist / snow/ n/a

Dustin area: {sibl®, Not Visib

Wind Speed (knots):

Cloud Cover: 0%, 10%, 25% I_ 0%,

75%,
Snow Condition: Crystallizeq! Packed\Wet, Dry

(100%)

Debth Length | Weight | Weight
o': of of of Water Densit Dust Present
Core Number s Snow | Tube & | Empty | Content o ¥
now | ¢ Core | Tube | (SWE)' (%)
(cm) ore ves/ne COmments
(cm) | (SWE) | (SWE)
1 ) b 44 39 5 Y
2 16 15 4l 3\
3 o | S/w] 95 0 A3 Y
4 lo R 43 4

Total Volume of Water After Melting : __ E55=  (mL) | JA7,7)

Water Content =Wt. of tube & core

P

Wi of Empty tube

1 15 | 151 46 [ 3% | 3/30 [
2 13 /59| 44 /26 Y
3 A3 | A3a S| 15/49 !
4
5
8
7
8
9
10
11
12
Total Volume of Water After Melting : {mL} Water Content =Wt. of tube & core ~ Wt. of Emply tube

1- Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10 2 Forms-2012 Active Forms




OJurony

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments /
T | 1200 2533 | 26.F \ /
2 )
3 L
4
Totals
e CRArSE. wo3EAaA
Water Quality Bottles
Sample | Sample | Sample | Presen Sample Comments
Filling Bottle Triple Type Type Type le {location preserved if not
Order Analysis Type Rinse Preserve when in field, label changes)
| addad)
60 mL /
Metals tmL -
! Total F?;T:? Y A - D/ - HNO,
Total 40 mL L~ 1mL-
2 Mercury clear glass Y Y O / D O HCL
3 Nutrients 1;2;3;‘ Y | /j = O :l:;lb"
4 Routine 1::&2&";" Y }/ 0 0 0 NIA
5 | Tssmumpn | DO | Y // N O 0 . NIA
7
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #: ENVI-177-0312 R3

Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




OlIIJ o,

Snow Sampling Field Sheet

LocaTIoN NamEe. S8 1-5

Area: 8000
Effective Date: 26-MAR-2012
Task:

GENERAL

TYPE OF SAMPLE:

SAMPLED BY: _Kb| )
GPS COORDINATES (UTM):

05 3569%

E "!15(0 @‘\

Snow Sam lin Field Sheet

ust

No:

Revision:

By:

Page.

DATE (dd-mmm-yyyy): -

ENVI-177-0312

R3
Dianne Dul
1 of 2

Watereihity

DESCRIPTION: _ Shoud Samplin ‘,V“" Diavil 551w Y

N (Zone)

I Iﬂgq 16W TIME (24:00):__| 2" %9

QQc_
1o w

CLIMATE CONDITIONS (if sampling cutside)

Air Temp: ‘C

ind Direction:
Precipitation: rain / mist/ s

Dust in area: Ie, Not Visiblé

Wind Speed (knots):

Cloud Cover: 0%, 10%,
Snow Condition: Cws&lﬁed. '

25%,

50%,
Wet, Dry

75%,

Length | Weight | Weight
Depth
of of of of Water Density | Dust Present
Core Number s Snow | Tube & | Empty | Content o ¥
now | ¢ c Tube | (swgy | (%
{cm) ore ore vessne  COmMments
{cm) (SWE) | (SWE)
1 19 g 45 9 b
2 3 29 | 4% %
3 20 | 23S | 5% 14 /9%
4 20 | 535 | 5% (4 /43

Water Content =Wt of tube & core -

Wit. of Emply lube

1

Olo|~N| ||| W|N

Y
o

11

12

Total Volume of Water After Melting :

{mL)

Water Content =Wt, of tube & core ~ Wt of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10 2 Forms-2012 Active Forms




OJuI]ony]

Snow Sampling Field Sheet

No. ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 1222 =l W Y D =
2 Qo5 2 52,8
3
4
Totals
Water Quality Bottles
= \s\ Sample | Sample | Sample | Preserved Sample Comments
Filling Bottle Triple Type Type Type {clrcle {locatio ed if not
Order Analy Type Rinse Preserve when i(:lciiiaeldi,1 I‘a:;rl;etglecmhangle:;J
~ added)
60 mQ>
Metals imt -
1 Total ?:::;n \&\Y D = = HNG;,
Total 40 mL o 1mL-
2 Mercury clear glass Y Y \D 0 O HCL
. 120mL ™~ mL -
3 Nutrients plastic Y Y O \Q O H,S04
4 Routine 13&2{;" Y N 0 7l \\Q NIA
<
5 | TssrTurbpH 13&2;’(’:" Y N 0 O 0 w
|

Revision Histo

Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column
Document #: ENVI-177-0312 R3 This is not a controlled document when printed

Effective Date. 2

6-March-2012

10 2 Forms-2012 Active Forms




OJUL] OTY]

Area:
Effective Date:
Task:

GENERAL

8000

Snow Sampling Field Sheet

26-MAR-2012

Snow Sam lin Field Sheet

LOCATION NAME: _ S$-1

SAMPLED BY:

Ko 0P

TYPE OF SAMPLE:

GPS COORDINATES (UTM): 052%™ 555

No:

Revision:

By:

Page:

ENVI-177-0312

R3
Dianne Dul
1 of

Waroraiuality

e_ls346A

N (Zone)

DATE (dd-mmm-yyyy). |1~ M8y - 2219 1imE (24:00):__]3.5 5
; QAQc

W

Air Temp:

DESCRIPTION: _ Snae(o e Sam p\incﬁ DV 4% S
CLIMATE CONDITIONS (if sampling outside)
C Wind Direction: Wind Speed (knots):
nfa Cloud Cover: 0%, 10%, 25%, 50%, 75%, 1

Precipitation: rain / mist /

Dust in area: Visible, Not

le

Snow Condition" Crys@lized, Pa@d, Wet, Dry

Depth Length | Weight | Weight
of of of of Water Densit Dust Present
Core Number Snow | Tube & | Empty | Content o ¥
Snow 1 (%)
(cm) Core Core Tube | (SWE) Comments
(cm) | (SWE) | (SWE) Yes it
1 2 | v | 5o 40 1o
2 28 | 3% | 52 12/
b
3 2% 27 54 14130
4 o | afif 53 13144
Total Volume of Water After Melting :_\4-0 {mi.) Water Content =Wt of tube & core — Wt of Empty tube
1
2
3
4
5
6
7
8
9
10
11
12
Total Volume of Water After Melting : {mL) Water Content =W of tube & core ~ Wt of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-0312 R3
Effective Date; 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




oI ony

p

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
! haA lo4.5 Hi b
2
3
4
Totals
Water Quality Bottles
Sample Sample Sample Preserved Sample Comments
Filling Bo Triple Type Type Type (circle (location preserved if not
Order Analysis Type Rinse Preserve when in field, label changes)
added
60 mL
Metals O | O imL -
1 Falcon Y Y
Total Tube HNO,
Total 40mL 1mil.-
2 Mercury clear glass Y Y 0 O O HCL
1mL -
3 Nutrients Lzlgsrt?;‘ Y 1 a O Hzn;04
I 1000 mL
4 Routine p|asl’i'(‘: Y N . 0 N/A
5  TSSMurbipH 12&2‘2’;" Y N 0 ] N/A
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




OJUL] OTY

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sam lin Field Sheet

Page: 1 of 2
GENERAL

LOCATION NAME: 5-5C ~ DATE (dd-mmm-yyyy). O/ - /"{44 I/ TIME (24:00); [L, 15
QAaQc

SAMPLED BY: _D Dy KaG TYPE OF SAMPLE:  ust )  \iaterCimmey
GPS COORDINATES (UTM): 5556 3¢/ E_7/ Y8747 N {Zone) /2
DESCRIPTION: Syiped (072 [Dusr Diavik 4, 95 feiy

CLIMATE CONDITIONS (if sampling outside)

Air Temp: ‘C
Precipitation: rain /m
Dust in area: Visible,

Wind Direction:

ist / spow.{fifa )
{Jot Visible

Wind Speed (knots):

Cloud Cover: 0%, 10%,

Snow Condition" £rystaliizé

25%, 50%, 75%, A100%
Wetr D

Length | Weight | Weight
Difi.‘th of of of Water Densit Dust Present
Core Number Snow | Tube & | Empty | Content y
Snow 1 (%)
(cm) Core Core Tube (SWE) Comments
{cm) | (SWE) | (SWE) Yes/ o
1 sa | 49 |sa |z 13
- /!
2 53 g |53 14/27
3 55 | S0 | 4/ 12/39
4 /
Total Volume of Water After Melting :__ ‘coms (mL} \’.}-’3‘3’ Water Content =W1. of tube & core — Wt of Empty tube

1
2
3
4
5
6
7
8
9
10
11
12

Total Volume of Water After Melting :

(mL)

Water Content =Wt. of tube & core -~ Wt of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10 2 Forms-2012 Active Forms




OJUL] ONYy

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 H4a.ig “uo. ¢ Al ]
2
3
4
Totals
Water Quality Bottles Some. coorse loworarseap
Sample | Sample | Sample | Preserved Sample Comments
Filling Bottle Triple Type Type Type (circle (location preserved if not
Crder Analysis Type Rinse Preserve when in ﬂelld. Iarbel c:::ng'ezg,
added)
60 mL
Metals 1mL -
L oo O O S e O I S
Total 40 mL 1mL-
2 Mercury clear glass Y Y O ] ] HCL
3 Nutrients 1‘)2'25';‘('; Y Y 0 0 0 :Iz";';l
4 Rauine | TN [y N 0 0O O NIA
1000 mL
5 | TsSMurbipH [ aiie Y N 0 0O Ol N/A

Revision Histo

Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #: EN
Effective Date: 2

VI-177-0312 R3
6-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




OJUL] ON]

Area:
Effective Date:
Task:

GENERAL

8000

Snow Sampling Field Sheet

26-MAR-2012

Snow Sam lin Field Sheet

LOCATION NAME: _ 558 - &

SAMPLED BY: _KG [D0

GPS COORDINATES (UTM): 0D 2839

No:

Revision:

By:

Page:

ENVI 177-0312

R3
Dianne Dul
1 of 2

Werter-Quality
N (Zone)

DATE (dd mmm-yyyy): |i~ Hay-20V4 TIME (24:00).__ 4
TYPE OF SAMPLE: Dust

E_1I534949

QAQC

2w/

DESCRIPTION: __ Y40 ¢ an\i-\ci-vnsk Diavik 459 kyp Swt

CLIMATE CONDITIONS (if sampling outside

Wind Direction:
n/a

Air Temp:

Precipitation: rain / mist / §
Dustin area: Visible, Naf Visib

Wind Speed {knots):

Cloud Cover: 0%, 10%, 25%, 50%, 75%,

Snow Condition: Crystallized, Pa@

d, Wet, Dry

De;;th Legg . We(:?ht We(:? " Water Densi Dust P t
Core Number S:ow Snow | Tube & [ Empty Conten1t ?,Z'ty ust Fresen
(cm) Core Core Tube | (SWE} oo Comments
{cm) (SWE) | (SWE)

1 ey | T |29 | 7

2 o | x| 49 e

3 25 | 35 | Se |17 /734

4 25 | 33fuid 58 13 /44

Total Volume of Water After Melting : > \44% {mL) Water Content =Wt. of tube & core — W of Emply tube

1

2

3

4

5

6

7

8

9

10

11

12

Total Volume of Water After Melting : {mL) Water Content =Wt of tube & core — Wt of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




Snow Sampling Field Sheet

oL ONY

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 123.0 234 b WA\
2
3
4
Totals
Water Quality Bottles
Sample Sample Sample Preserved Sample Comments
Filling Bottle Triple Type Type Type {circle {location preserved if not
Order Analysis Type se Preserva when in field, label changes)
added)
60 mL
Metals imi -
! Total FTa'c"“ Y = = U HNO,
ube
Total 40 mb 1mlL-
2 Mercury clear glass Y O O HCL
. 120 mL imL -
3 Nu rien s plastic Y Y O O O sS04
4 Routine 13&23;" Y N 1 0 0 NIA
s Tssmuwpn  OMC v N 0 O N/A

Revision Histo

Revision Revision Descri tion - Date of Revision Author
0 initial Release 16-Mar-2012 D. Dul
1 First Revision 13-Ma -2012 D. Dul
2 Revised Table 1 27-A ril-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul

TSS/Turb/ H & Fillin  Order column

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms



OJUI] O1Y]

Snow Sampling Field Sheet

Area: 8000

Effective Date: 26-MAR-2012

Task: Snow S8am lin Field Sheet
GENERAL

LOCATION NAME: _S52-3
SAMPLED BY: KU 07

GPS COCRDINATES (UTM):

0533436

ut

No:

Revision:

By:

Page:

ENVI-177-0312

R3
Dianne Dul
1 of 2

Walsramaljty

N {Zone) ’9\“!

DATE (dd-mmm-yyyy): |- May-2014  TimE (24:00): 2
TYPE OF SAMPLE:

E_T15%9%%

QAQC

DESCRIPTION: _ Snow (4wt Sm{}]my‘?“‘* Dank S 5% 5w

CLIMATE CONDITIONS {if sampling outside)

Air Temp: 'C Wind Direction:
Precipitation: rain / mist / KB 1

Dust in area: Vi@le Not Visible

Wind Speed (knots):
Cloud Cover: 0%, 10%, 25%, 50%, 75%, 1qUj
Snow Condition: Crys@llized, Padkkd, Wet, Dry

[ Depth | LeNgth | Weight | Weight
o'; of of of Water Densit Dust Present
Core Number Snow | Tube & | Empty | Content o y
Snow 1 (%)
Core Core Tube (SWE)
{cm) (cm) (SWE) | (SWE) vesine  COmMMents
1 M| A | 45 [ 3] b
2 M| w0 | 44 lo Jit
3 20 1% 4 3 /24
4 A\ 2044 4v 7/ 31
Total Volume of Water After Melting : 1515 (mL) Water Content =Wt of tube & core — Wt. of Emply tube
1 A0 | 2019 4% 29 9]40
2 20 | 14/iep 49 97144
3
4
5
6
7
8
9
10
11
12
Total Volume of Water After Melting : (mL) Water Conlent =Wt. of tube & core -~ Wt. of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-0312 R3
Effective Date' 26-March-2012

This is not a controlled decument when printed

10.2 Forms-2012 Active Forms




oJuI ony

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 [ &5 A g T
2
3
4
Totals
Water Quality Bottles
] Sample | Sample | Sample | Preserved Sample Comments
Filling . ttle Triple Type Type Type {circle (location preserved if not
Order Analysis Ty Rinse Preserve when in field, label changes)
L added)
somL |
Metals O O O imL -
1 Falcon Y Y
Total Tube \ HNO,
Total 40mL imL-
2 Mercury clear glass Y Y \S\ 0 O HCL
. 120 mL imL -
3 Nutrients plastic Y Y O \Ek [ H2SO,
4 Routine 12&2& . Y N O O h N/A
s | Tssmuppn | TUOME |y N n O EI\\ N/A

Revision Histo

Revision | Revision Description Date of Revision Author
0 Initial Release 16 Mar 2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document # ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10 2 Forms-2012 Active Forms



OJULL O]

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sam lin Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: 5S 8 = 4 DATE (dd-mmm-yyyy): [|-May- 2604 TiME (24:00)._J 3. 20
SAMPLED BY: _ K& \‘\717 TYPE OF SAMPLE: [Dfus Winter-Gualjty QAQC
GPS COORDINATES (UTM): __ (% 39154 E_15 4486 N (Zone) _[A W
DESCRIPTION: 5 uwesr  Sam hin “78Y Biayie 0 3UnsSW LOIKmyd $59 -
CLIMATE CONDITIONS (if samplina outside
Air Temp: G Wind Direction: Wind Speed (knots):
Precipitation: rain / mist / sr@y I Cloud Cover: 0%, 10%, 25%, 50%, 75%, 1 0%
Dust in area: V@ble, Not Visible Snow Condition: Crystallized, Pd, Wet, Dry

Debth Length | Weight | Weight
oi; of of of Water Densit Dust Present
Core Number Snow | Tube & | Empty | Content o y
Snow 1 (%)
(cm) Core Core Tube {SWE) v Comments
(cm) | (SWE) | (SWE) rentte

1 e | A | A0 b

2 A | PR | A% 0t

3 2% | B\ | 49 936

4 2| gl 45 P gal
Total Volume of Water After Melting : 1240 (mL} Water Content =Wt. of tube & core — Wt of Emply tube

1 209 20Nidh 49 94

2

3

4

5

6

7

8

9

10

11

12
Total Volume of Water After Melting ; {mL) Water Content =\W1, of tube & core ~ Wt of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-0312 R3 This is not a controlled document when printed

Effective Date: 26-March-2012
10.2 Forms-2012 Active Forms




OJUI] O1Y]

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 \Q.% 9 73.%
2
3
4
Totals
Water Quality Bottles
Sample Sample Sample Preserved Sample Comments
Filling Bottle Triple Type Type Type {circle {location preserved if not
Orc'ier Analysis e Rinse Preserve when in field, label changes}
added)
60 ml.
Metals imL -
! Total Ff;‘;‘;" Y Y O O = HINO,
Total 40 mL 1mL -
2 Mercury clear glass Y Y O O HCL
3 Nutrients 1;23‘:;c" Y Y 0 0 :1:@64
4 Routne ' OL0 N 0 O NA
s TssmupH NPty N 0 0 0 N/A
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #: ENVI-177-0312 R3

Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




OJULL O

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sam lin Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: _ 95%-4 DATE (dd-mmm-yyyy): 1! - Moy - 20'41imE (24:00):
SAMPLED BY: __ LG (DD TYPE OF SAMPLE: WetsEErT ity QaQec
GPS COORDINATES (UTM): 0536559 E 71510935 N (Zone) aw/ \

DESCRIPTION: __ Snowcoce Sam!,\'mc:-%\" 2 44 Kwm W - Dan i

CLIMATE CONDITIONS (if sampling outside)

Air Temp: ‘C Wind Direction:
Precipitation: rain / mist / snow /

Wind Speed (knots):
Cloud Cover: 0%, 10%, 25%, 50%, 75%, 140%

Dust in area: V@e Not Visible Snow Condition: Crysfallized, Pa@d, Wet, Dry
Length | Weight | Weight
Df:;th O? O? O? Water Density | Dust Present
Core Number Snow Snow | Tube & | Empty Conten1t (%)
(cm) Core Core Tube | (SWE) e Comments
{cmj) (SWE) | (SWE)
1 2 |14 | 4 [ 24 |7
2 s | 14 42, 4 /n
3 % | 14 4% 4[5
4 15 | i5 | %9 Olis
Total Volume of Water After Melting : i ]50 (ml} Water Cantent =Wt of tube & core — Wt. of Empty tube
1 [ Ho- 45 40 | 5/20
2 = {© 4s 5
3 b | 1o je 46 0 /3
4
5
6
7
8
9
10
11
12
Total Volume of Water After Melting : (mL} Water Content =Wt of tube & core — Wi, of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10 2 Forms-2012 Active Forms




OJuIL Oy

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
T 120,49 23 b +
2
3
4
Totals
Water Quality Bottles
\\ Sample | Sample | Sample | Preserved Sample Comments
Filling Bottle Tripl Type Type Type {circle {location preserved if not
Order Analysis Type Rinse wﬂm when in ﬁelfd, Ia'l-’.\el changes)
added)
60 mL N
Metals 1ml -
1 Total Faloon 1 Y Y U - - HNO,
Total 40 mL 1mL-
2 Mercury clear glass Y Y O O HCL
. 120 mL 1mL -
3 Nutrients plas?c Y Y O] D\\ O H:S‘iLO4
4 Routine 12&2&2‘" Y N 0 O h\ NIA
1000 mL. N
5 | TSS/TurbipH plast'i:': Y N O O O PN

Revision Histo

Revision | Revision Description Date of Revision Author
Y Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document# ENVI-177-0312 R3
Effective Date. 26-March-2012

This is not 2 controlled document when printed

10.2 Forms-2012 Active Forms



OJuI] Ol

Snow Sampling Field Sheet

No: ENVI-177-0312
Area. 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sam lin Field Sheet

Page: 1 of 2
GENERAL
LOCATIONNAME: $53-5 DATE (dd mmm yyyy): 20/4- MAY- 11 TIME (24:00): [G"UO
SAMPLED BY- _ DD/ kG TYPE OF SAMPLE.CDust>  WeterGmality-  QAQC
GPS COORDINATES (UTM): 053 7( 4 8 E_71508 68 N fone} 12 o/
DESCRIPTION: Suew (e - Dusy Yiausk 354 km '
CLIMATE CONDITIONS (if sampling outside
Air Temp: ‘C Wind Direction: Wind Speed (knots): )
Precipitation: rain / mist / snow Cloud Cover: 0%, 10%, 25%, 50%, 75%
Dust in area: . Not Visible Snow Condition: Crystallized, Packed, Wet, Dry

W N -

O 0 ~N O " b W N =

12

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #, ENVI-177-0312 R3 This is not a controlled document when printed
Effective Date: 26-March-2012
10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 V&0 Al 1504 ledoe \oows npped).
2 1299 42 | os\TF
3 4%, 5 133 .4 1£&, 9
4
Totals
Water Quality Bottles “©™ ©F Covacse moena )
Sample | Sample | Sample | Preserved Sar_npleCcammer_us
v || ansyss | Sotte T | progorsg  TP0 | Tipo | Type | (el | (ocaonpresorved fo
added)
60 mL
1 hiitg‘s FTalcon Y Y O O O LT:&;
ube
Total 40 mL 1mL-
2 Mercury clear glass Y Y O O O HCL
3 Nutrients 1;25':;;' Y Y O ] O ;ga‘
. 1000 mL
4 Routine plaslir: Y N O O 0 NIA
5 | TSSMurbipH 1'2&23;" Y N 0 0O 0 NIA

Revision Histo

Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled docwment when printed

10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sam hn Field Sheet

Page- 1 of 2
GENERAL
LOCATION NAME: 53" DATE (dd-mmm-yyyy): [-M2Y-3614  1imE 24:00 14:36
SAMPLED BY: __ KB| PP TYPE OF SAMPLE: [Oigst  -WatccOmality  QAQC
GPS COORDINATES (UTM): __ 0% 3644 e_ 1151592 N (Zone) _\2

DESCRIPTION: __Sngutore Sowpling - Dok Diavit, @ 38m W

CLIMATE CONDITIONS (if sampling outside)

Air Temp: 'C Wind Direction: Wind Speed (knots):
Precipitation: rain / mist/ sh@w Cloud Cover: 0%, 10%, 25%, 50%, 75%, 1@A
Dust in area: Vigible, Not Visible Snow Condition Crysfallized Packed, \¥t, Dry
Depth Length | Weight | Weight
of of of of Water Density | Dust Present
Core Number Snow | Tube & | Empty | Content o
Show 1 (%)
(cm) Core Core Tube | (SWE) eeive Comments
{cm) | (SWE) | (SWE) e

1 43 39 54 | 40 14

- 42 143> | 50 6 /30

3 2 |t 56 lo /46

4
Total Volume of Water After Melting :_ 43S {mL) Water Content =WL of tube & core — Wit of Empty tube

1

2

3

4

5

6

7

8

9

10

11

12
Total Volume of Water After Melting : (mL) Water Content =W, of fube & core — Wt of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-0312 R3 This is not a controlled document when printed

Effective Date: 26-March-2012
10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet
No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 \a 853 0 130, %
2
3
4
Totals
Water Quality Bottles CCuse modenal) G boton
Sample | Sample | Sample | Preserved Sample Comments
Filling Bottle Triple Type Type Type {circle (locati d if not
Order Analysis Type Rinse Preserve when i?lctéilell?:ll:l I';r::Iec:;:nges)
added)
60 mL
Metals imL -
! Total Faleon 1 Y Y . = = HNOs
Total 40 mL 1mL-
2 Mercury clear glass Y Y O 0 O HCL
3 Nuents | RSN LY Y O O O i
4 Routine | 0N |y N 0O O 0 N/A
5 | TSSTurbipH 13&2&" Y N O O O NIA
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area; 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sam lin Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: _CS2-19 DATE (dd mmm yyyy): |- Mag 10V Time (24:00): |
SAMPLED BY: _ Kb(pD TYPE OF SAMPLE: Dust WatorQUality-  QAQC
GPS COORDINATES (UTM): 530255 e_N5/310 N (Zone) /AW

pESCRIPTION: _ (T Snowcdnt sam\\v\o}'mw Diovi¥ 2 33fm W

CLIMATE CONDITIONS (if sampling outside
AirTemp: ___ ; Direction: ___ Wind Speed (knots):

Precipitation: rain / mist / Cloud Cover: 0%, 10%, 25%, 50%, 75%, 1@%
Dust in area: Vlsggle Not ISIb| Snow Condition: Crystallized, Pa@d, Wet, Dry

Di';th Lezgth Wi:?ht we;:? i Water Density | Dust Present
Core Number Snow Snow | Tube & | Empty Conten1t (%)
(cm) Core Core Tube | (SWE) es/no CoOmments
l4] (cm) | (SWE) | (SWE)
1 2| I 45 | 40 | 5
: N E Y t g
3 15 | ¥ | 4a%4 9 | fo®?
4 15 M | 44 | |
Total Volume of Water After Melting ;__| QWO {mL) Water Content =Wt. of tube & core — Wt. of Emply tube
1 1S 14 AS | 40 | 5/1%
2 ) 14 {g| 43 3/ &
3 |0 1O/ed 43 3l a4
4 15 15 /184 4b G/ 30
5
6
7
8
9
10
11
12
Total Volume of Water After Melting : (mL) Water Content =Wt, of tube & core — Wt of Empty tube
1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis
Document #; ENVI-177-0312 R3 This is not a centrolled document when printed

Effective Date: 26-March-2012
10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
L R | 34.9
2 Al #Z ]| asgd
3 A43, | 44, ) 1,
4
Totals
Water lel‘QBottles
3 Sample | Sample | Sample | Preserved Sample Comments
Filling . ttle Triple Type Type Type (ctrcle {locati d if not
O'rt:Ier Analysis \i.l";kb\ Rinse Presorve ! when ;ﬁtallct)ir,‘ Igrbeesleé::ng;es)
—— added)
T
60 mL
Metals imL -
L Total Fateon 1 ¥ \\D = - HNO;
Total 40 mL 1mL-
2 Mercury clear glass Y Y O ] HCL
3 Nutrients 1;2;3('; Y Y O O m\\ :ITSIEX
4 Routine 12&2“"2 . Y N O O O \Nm\
AN
5 | TssMurbipH 12&‘:“";" Y N 0O 0 0O AN

N

Revision Histo

Revision | Revision Description Date of Revision Author
0 Initiaf Release 16 Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR 2012 By: Dianne Dul
Task: Snow Sam lin Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: _553- % DATE (dd-mmm-yyyy): _!I-Moy ~2.014 TIME (24.00).__15 3
SAMPLEDBY: __ K® [pp TYPE OF SAMPLE: .Dust  -lnfenSmmality— QAQC
GPS COORDINATES (UTM): __ 0S26592y  E_J15092\ N (Zone) ___|
DESCRIPTION: _ Snowcoe. leﬂl'\m)—?“* Do 308w W

CLIMATE CONDITIONS (if sampling outside)

Air Temp: C Wind Direction:

Precipitation: rain / mist / snow /
Dust in area: Vigibe, Not Visible

Wind Speed (knots):

Cloud Cover: 0%, 10%, 25%, 50%, 75%, 100Y
Snow Condition: Crysta@}ed. Pé?:_k\\fx)d, Wet, Dry

Depth Length | Weight | Weight
o': of of of Water Density | Dust Present
Core Number Snow | Tube & | Empty | Content o
Snow 1 (%)
Core Core Tube | (SWE)
{cm) / (cm) (SWE) | (SWE) vesine  COmments
1 |4 Bl 4, | 40 | b
2 1% | 16 | 4 2
3 15 IS5 | 4 |
4 \5 IS |45 S /1,
Total Volume of Water After Melting : )?:»Qp {mL} Water Content =Wt of tube & core — Wt of Empty tube
1 15 14 40 39 f
2 1% > M A 7/ 34
3 19| 15 fieq 43 1 )ax%
4 IS 4 43 173 \
5
6
7
8
9
10
11
12
Total Volume of Water After Melting ; (mL) Walter Content =Wt. of tube & core — Wt of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document # ENVI-177-0312 R3
Effective Date’ 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area- 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page. 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 \Q0 196.8 ss F
& R Q44 2434 12 L. 3
3 1 £2 0
4
Totals
) Some coarse masenal 10 botome of bﬂ%
Water Quality Bottles
Sample | Sample | Sample | Preserved Sample Comments
Filling . Bottle Triple Type Type Type {circle (location preserved if not
Crder Analysis Type Rinse Preserve when in field, label changes)
added)
60 ml.
1 Ml'zttaalls Falcon Y Y O O O :-ITIIE)_
Tube 8
Total 40 mlL 1mL-
2 Mercury clear glass Y Y O O O HCL
3 Nutrients 1;2;:;(':‘ Y Y O O :i:g%:
4 Routine 12&2;;;" Y N 0 0 0O NIA
1000 mL
s | TssmubipH | U | Y N O 0O 0 NIA
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TS5/Turb/pH & Filling Order column

Document #: ENVE177-0312 R3

Effective Date; 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No- ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task. Snow Sampling Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: 55}1 DATE (dd-mmm-yyyy)ed0 & ép 4? TIME (24:00):_| 2‘35
SAMPLEDBY: __ DN/ /DA TYPE OF SAMPLE: (Bust > Wateruality  QAQC
GPS COORDINATES (UTM): _J< 3/ 455 E_7/4 332320 N (Zone)
DESCRIPTION: iavk 3.0 k., SE

CLIMATE CONDITIONS (if sampling outside

Air Temp:

Wind Direction:

_E

Wind Speed (knots): ;2

Precipitation: rain / mist lsnow Cloud Cover: 0%, 10%, 25%, 75%  100%
Dustin area: Visible, Not Visible Snow Condition: Crystallized, P ed, Wet, Dry
Depth Length | Weight | Weight
of of of of Water Densit Dust Present
Core Number Snow | Tube & | Empty | Content o y
Snow 1 (%)
(cm) Core Core Tube (SWE) Comments
(cm) | (SWE) | (SWE) Yes/ o
1 2o | 2% |99 | Hy | 9 4
2 L9 | <3 |45 g
3 30 | M |99 9,
4 ¢ 129 | 45 g |y
Total Volume of Water After Melting : 4 1ol (mL} Water Content =Wt of tube & core ~ Wt. of Empty tube
1
2
3
4
5
6 ?
7
8
9
10
11
12

Totai Volume of Water After Melting :

(mL)

Water Content =Wi. of tube & core — Wt of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
! 121, 3 04 v
2
3
4
Totals
. Wiewmna Course magnod = few oonded Crernalesh)
Water Quality Bottles
Sample | Sample | Sample | Preserved Sample Comments
Filling ttle Triple Type Type Type (circle {location preserved if not
Order Analysis \% Rinse Preserve when in field, label changes)
added)
60 mL N . 0 L
Metals mL -
L Total F_?:l:)oen Y \\\ U HNO,
Total 40 mL 1ml-
2 Mercury clear glass Y Y O O HCL
) imL -
3 Nutrients 1;:5?;';‘ Y Y O ‘N H:nSO4
) 1000 mL ™~
4 Routine plast"i; Y N 0 o Ng NiA
~
s | Tssmubpr | TREE Y N 0O O O A

Revision Histo

Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Pul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul

TSSTurb/pH & Filling Order column

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This 1s not a controlled document when printed

10 2 Forms-2012 Active Forms
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Area;
Effective Date:
Task:

GENERAL

8000

Snow Sampling Field Sheet

26-MAR-2012

Snow Samplin Field Sheet

L,—-:;L.

sSe=

LOCATION NAME: 55

No: ENVI-177-0312
Revision: R3

By: Dianne Dul
Page: 1 of 2

DATE {dd-mmm-yyyy): 20/ -

TIME (24:00);__// ¢

SAMPLEDBY: DTS/ Iy 1R TYPE OF SAMPLE: Watec@emtity  QAQC
GPS COORDINATES (UTM): __ A5 Y 337 & 7/5 3272 N{zone)
DESCRIPTION: 2 1quvib. 3. /2  wm SE
CLIMATE CONDITIONS (if sampling outside)
Air Temp: =l ¢ nd-Birection: é Wind Speed (knots): b
Precipitation: rain.{ mist / snow {n/ Cloud Cover: 0%, 10°;{._: 25%, {509 5%, 100%
Dust in area@, Not Visible Snow Condition: Crystallized)yPacked, Wet, Dry
Depth Length | Weight | Weight
of of of of | Water | . sity |DustPresent
Core Number Snow | Tube & | Empty | Content N
Show 1 (%)
(cm) Core Core Tube | (SWE) Comments
(cm) | (SWE) | (SWE) AN
1 47 | 42 {5p |FS5 | 105 v
: ) 1 43 |s] g Y
3 A5 |4/ |52 125 |s ¥
4 /
Total Volume of Water After Melting :__{ A D (mL} Water Content =Wt. of tube & core — Wt. of Empty tube
1
2
3
4
5
6
7
8
9
10
11
12

Total Volume of Water After Melting :

(mL)

Water Content =Wt of tube & core — Wt. of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #; ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
2
3
4
Totals
Water Quality Bottles
[
Sample | Sample | Sample | Preserved Sample Comments
Filling ottle Tripl T Type T (circle (locati ed if not
ordor | Analvsis | ol | Rins |Preserve B B el tabel changes)
s added)
~~
60 mL
1 Mr‘:‘)tt";lls Falcon Y \ a o O LTIE
Tube
Total 40 mL 1mL-
2 Mercury clear glass Y Y \B\ 0 a HCL
. 120 mL 1mL -
3 Nutrients plastic Y Y O \Q O .50,
) 0 mL N
4 Routine 132532 Y N O O NO N/A
§ | TSSMurbipH 12&&% Y N O 0 D\\NIA
I
\
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sam lin Field Sheet
Page: 1 of 2
GENERAL
LOCATION NAME. 55 43 DATE (dd-mmm-yyyy): 20/¢~. A“z - ﬁ TIME (24:00): /570
SAMPLED BY: DD/ D5 TYPE OF SAMPLE: @ WaterQueality QAQC__
GPS COORDINATES (UTM). _ ©53/327 & 7150/ 5 N (Zone)
pescriPTION: [Dravile 3 26 [&nn SE
CLIMATE CONDITIONS (if sampling outside)
Air Temp: —! C Wind Direction: E Wind Speed (knots): (-
Precipitation: rain / mist / snow Cloud Cover: 0%, 10%, 25%, 75%, 100%
Dust in area: Visible; ot Visible Snow Condition: Crystaltized, Packed, Wet, Dry
Length | Weight | Weight
Deg;th of of of Water Densit Dust Present
Core Number Snow | Tube & | Empty | Content N y
Snow 1 (%)
(cm) Core Core Tube (SWE) Comments
(cm) | (SWE) | (SWE) feshe
L 2o | 3y g &) (2
2 0 ¥ |L5Y 14 ' ™
3 S| df |5y Y o N
4
Total Volume of Water After Melting . 13X O (mL) Water Content =Wt. of tube & core — WL of Empty tube
1
2
3
4
5
6
7
8
9
10
11
12

Total Velume of Water After Melting :

(mL}

Water Content =Wt. of tube & core — Wt of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

[0.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet
No. ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
L RS 14k \ PRAY;
2
3
4
Totals
Water Quality Bottles
Sample Sample Sample Preserved Sample Comments
Filling e Triple Type Type Type (circle (focation preserved if not
Order Analysis Type Rinse Preserve when in field, label changes)
added)
60 mL
Metals g O O imi -
1 Falcon Y
Total Tube HNO;
Total 40 mL 1mL-
2 Mercury clear glass Y O O O HCL
3 Nulrients 1p2|25’t'i'cL Y N 0 0 ;z"s‘.’a
4 Routme DRy N O O O n
s Tssmumpn RO N 0O ] O A

Revision Histo

Revision | Revision Description Date of Revision Author
0 Initial Release 16 Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul

TSS/Turb/pH & Filling Order colurmn

Document #;: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sam lin Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME. __ 3544 DATE (dd-mmm-yyyy): |3~ Mog-‘la\‘iTlME (24:00): l
SAMPLED BY: __Kb|[pD TYPE OF SAMPLE. Dys} QAQC
GPS COORDINATES (UTM). _ 0 5% 1133 E__15%1L% N (Zone) _\3W
DESCRIPTION: __ Srow (o Samg\'\mb Dugy  Diavil, 31%%w  SE

CLIMATE CONDITIONS (if sampling outside}

Air Temp: ‘C Wind Direction:

Precipitation: rain / mist / snow / n/a
Dust int area: Visible, Not Visible

Wind Speed (knots):
Cloud Cover: 0%, 10%, 25%, 50%, 75%, 100%
Snow Condition: Crys@gized, Packed, Wet, Dry

Deop;th Le:?th we;fght we(;?ht Water Density | Dust Present
Core Number Snow Scnow Tube & | Empty Conten1t (%) y
(cm) ore Core Tube (SWE) vesine  COMMents
{cm) (SWE)} | (SWE)
1 TS 4% 9 3
2 A a0 44 7 /s
3 Is /4 43 4114
4 20 1q 4l 20
Total Volume of Water After Melting :__\ \QQ {mL) Water Content =Wt. of tube & core — Wi of Empty tube
1 no 15 EX TEY
2 Q0 | q / 4 STEY
3 [T
4
5
6
7
8
9
10
11
12
Total Volume of Water After Melting : {mL) Water Content =Wt of tube & core — W, of Emply tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This 1s not a controlled document when printed

10 2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
! a1 1t .5 S¥. A
2
3
4
Totals
Water Quality Bottles
Sample | Sample | Sample | Preserved Sample Comments
Filling Bottle Triple Type Type Type (circle {location preserved if not
Order Analysis Type Rinse Preserve when in field, label c:;:nges)
added)
60 mL
Metals O O O 1mL -
1 Falcon Y Y
Total Tube HNOs
Total 40 mL 1mL
2 Mercury clear glass Y Y O O W] HCL
3 Nutrients 1p2IgsrtIi1cL Y Y d O O I:I|gb4
4 Routine 12&2{;} Y N O 0O O NiA
5 | Tssmuen [ TOFC |y N O 0O 0 NIA
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release 16 Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Du}
2 Revised Table 1 27-April 2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #: ENVI-177-0312 R3

Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms
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Area:
Effective Date
Task:

ENERA
LOCATION NAME:

8000

Snow Sampling Field Sheet

26-MAR-2012

Snow Sam lin Field Sheet

554-5

SAMPLED BY: K&/DD

TYPE OF SAMPLE:

GPS COORDINATES (UTM) _0H 31902

DESCRIPTION: _ Spew (oe. Dugy

E_54H%

No: ENVI-177-0312
Revision: R3

By: Dianne Dul
Page: 1 of 2

DATE (dd-mmm-yyyy): /2~ Moy- 2014 TiME (24:00):

Water-Crnity QAQC

Diayik - 4.99 km SE

N {Zone)

CLIMATE CONDITIONS (if sampling outside)

Air Temp: c Wind Direction: Wind Speed {knots):
Precipitation: rain_/ mist / snow / n/a Cloud Cover: 0%, 10%, 25%, 50%, 75%, 1
Dust in area: Vi@le, Not Visible Snow Condition: Crys%zed Packed, Wet, Dry
Depth Length | Weight | Weight
of of of of Water Densit Dust Present
Core Number Snow Snow | Tube & | Empty | Content %) y
Core | Core | Tube | (SWE)' ?
(cm) (cm) (SWE) | (SWE) vesine COmments
1 as| VWaa| 53 [ 39 [%
2 as 24 4 10/ 33
3 35 24 4 1/32g
4 ) P 9l
Total Volume of Water After Melting .__\ 34‘< (mL) Water Content =W, of tube & core ~ Wt. of Empty tube
1 SR 29 | %/2%
2 ra
3
4
5
6
7
8
9
10
11
12
Total Volume of Water After Melting : (mL) Water Content =Wt. of tube & core — WY, of Emply tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document # ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




ot ony

Snow Sampling Field Sheet
No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 l210 P
2
3
4
Totals
Water Quality Bottles
Sample | Sample | Sample | Preserved Sample Comments
Filling Bottle Triple Type Type Type {circle {location preserved if not
Order Analysis Type Rinse Presarve when in field, label changes)
added)
60 mL
Metals imL -
1 Total FT"“l'J%‘;" Y Y - - = HNOs
Total 40 ml., TmlL-
2 Mercury clear glass Y Y O O 0 HCL
) 120 mL 1mL -
3 Nutrients plas':;c Y Y 0O 0 O H:go.
4 Routine 13&05"’2" Y N O 0O O N/A
5 | TssmurbipH 12&2&" Y N 0 0 0O N/A

Revision Histo

Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS8/Turb/pH & Filling Order column

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




OJUI] OTY]

Area:
Effective Date:
Task:

GENERAL

LOCATION NAME: 555~ —-4/

8000

Snow Sampling Field Sheet

26-MAR-2012

Snow Sam lin Field Sheet

SAMPLED BY: OD

GPS COORDINATES {UTM):

No: ENVI-177-0312
Revision: R3

By: Dianne Dul
Page: 1 of 2

DATE (dd-mmm-yyyy). >4

J;L

TIME {24:00): 325
QAQC

(L5 TYPE OF SAMPLE: /Sus WatceEmafity
L52BMT & i N (Zone)
2 M) fem NE

DESCRIPTION: _f) o7 v &

CLIMATE CONDITIONS ({if sampling outside)

Air Temp: =1L ¢

Wind Direction: Cw\ N

Precipitation: rain / mist / snow {(n/a

Wind Speed {knots);
Cloud Cover: 0%, 10%,_25%, (50% 75%, 100%

Dustin area: Visible,M Snow Condition; Packe Wet, Dry
Length | Weight | Weight
D(:)Ff.th O? 0? 0? Water Density | Dust Present
Core Number Snow Snow | Tube & | Empty Conten1t (%)
Core Core Tube {SWE)
(cm) (cm) (SWE) | (SWE) m:f. Comments
1 dp | Z | Bk |40.5 | |15 N
2 Y5 139 | 5) .5 )
3 40| = 3157 105 |38 |
4
Total Volume of Water After Melting . \OAS {mL) Water Content =Wt. of tube & core — WL of Empty tube
1
2
3
4
5
6
7
8
9
10
11
12

Total Volume of Water After Melting :

(mL)

Water Content =Wt. of tube & core — Wt of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-031

2R3

Effective Date. 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




0] 1101y

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 \Z2 0y 1969 5
2
3
4
Totals
Water Quality Bottles
Sample Sample Sample Preserved Sample Comments
Filling Bottl Triple Type Type Type (circle {location preserved if not
Order Analysis Type Rinse Preserve when in field, label changes)
added)
60 mL
Metals imL -
1 Total Facon ¥ Y - = - HNO;
ube
Total 40 mL 1mL-
2 Mercury clear glass ¥ Y O O O HCL
. 120 mL imL -
3 Nutrients plastic Y Y O O g Hz504
4 Routine 12&2{;" Y N 0 O NIA
1000 mL
5 TSSMTurb/pH plastic Y N 0 0O NIA

Revision Histo

Revision Revision Descri tion Date of Revision Author
0 initial Release 16-Mar-2012 D. Dul
1 First Revision 13-Ma -2012 D. Dul
2 Revised Table 1 27-A ril-2013 D. Dul
3 Revised Table 3 {Total Mercury & 08-April-2014 D. Dul

TSS/Turb/ H & Fillin - Order column

Document # ENVI-177-0312 R3 This is not a controlied document when printed
Effective Date: 26-March-2012

10.2 Forms-2012 Active Forms



O} 1LoTYy

Snow Sampling Field Sheet

Area; 8000

Effective Date: 26-MAR-2012

Task: Snow Sam Iin Field Sheet
GENERAL

LOCATION NAME:

SAMPLED BY: &LZZ l &

GPS COORDINATES (UTM) _() 5 33/2/3

No: ENVI-177-0312
Revision: R3

By: Dianne Dul
Page: 1 of 2

DATE (dd-mmm-yyyy): o?O/Kﬁef‘Z 2

TYPE OF SAMPLE:

E 7/5[ 25

pescriPTION: Diacyik. 270 kp JE

Walor-GQuality
N (Zone)

TIME(Z4;:::)Q:C ,éé 2

CLIMATE CONDITIONS (if sampling outside)

Wind Direction: C&\W\

Air Temp: ~X ¢

Precipitation: rain / mist/ snow / n/a

Dust in area: Visible, Not Visible

Wind Speed (knots):

Cloud Cover; 0%, 10%, 25%, 50%, 75%, 100%
Snow Condition: Crystallized Packed, Wet, Dry

Length | Weight | Weight
De;;th O? °fg 0? Water Density | Dust Present
Core Number Snow Snow | Tube & | Empty Conten1t (%)
(cm) Core Core Tube | (SWE) ke Comments
(cm) (SWE) | (SWE)

1 g2 | [/ g |H | (6 N

2 4 | 37 |52 > .

3 Qﬁ/ j/ & < 5:2 | =" »Y '\}

4

Total Volume of Water After Melting ;__/ 0 fﬂ } (mL) Water Content =Wt. of tube & core — Wt of Emply tube

1

2

3

4

5

6

7

8

9

10

11

12

Total Volume of Water After Melting :

(mL}

Water Content =Wt of tube & core — Wt of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #; ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




OJUI] OTY]

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 [ 13x. % b5, v
2
3
4
Totals
Few lOrONENLY
Water Quality Bottles
Sample Sample Sample Preserved Sample Comments
Filling Bottle fiple Type Type Type {circle (location preserved if not
Order  Analysis Type  Ringe reserve when in field, label changes)
added)
60 mL
1 A.’:.itaall‘o’ Falcon Y Y = 0 O ':-Inl:llt-)'
Tube 3
Total 40 mL imL-
2 Mercury clear glass Y Y O O O HCL
3 Nutrients 1;25’3{'; Y Y 0O 0 m :;';'0‘
) 000 mL
4 Routine 1plastli1:: Y N 0O O 0O N/A
1000 mL
5  TSSMurblpH pms{i'; Y N 0 0 0 NIA
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release _ 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column
Document #: ENVI-177-0312 R3 This is not a controlled document when printed

Effective Date: 26-March-2012
10.2 Forms-2012 Active Forms




oJuI] ol

Area.
Effective Date:
Task:

GENERAL

LOCATION NAME: ~ A
SAMPLED BY* é 08

8000

Snow Sampling Field Sheet

26-MAR-2012

Snow Sam lin Field Sheet

GPS COORDINATES (UTM): _ 0533 16

Davite 2.4 kom NE

DESCRIPTION:

DATE (dd-mmm yyyy):
TYPE OF SAMPLE:

E_7/Y %3

No: ENVI-177-0312
Revision: R3

By: Dianne Dul
Page: 1 of 2

Q‘MM:FLﬁTIME (24:00):
Water-Quality
N {Zone)

/625

QAQC

CLIMATE CONDITIONS (if sampling outside)
AirTemp: —2_ °C

Wind Direction: _{ Wind Speed (knots): Q

Precipitation: rain / mist / snow. { n/a> Cloud Cover: 0%, 10% %, 75%, 100%
Dust in area: Visible Snow Conditio@, Packed)Wet, Dry
Length | Weight | Weight
Dt;l:;th of of of Water Densit Dust Present
Core Number Snow Snow | Tube & | Empty | Content (%) y
(cm) Core | Core | Tube | (SWE)' ? Comments
(cm) | (SWE) | (SWE) el
! 28 | o |48 395 |a< N
2 3 |3 [ 150 0.5
3 3% | 2R |55 WO M
4 2> | ==150 05 lps M

Total Volume of Water After Melting : Laﬁ (mL)

Water Content =Wt. of tube & core -

Wt of Empty tube

1

DR N D[ wWw|MN

-
=]

—
-

12

Total Volume of Water After Melting :

(mL)

Water Content =Wt. of tube & core - Wt of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




ot ony

Snow Sampling Field Sheet

No: ENVI-177-0312
- |Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 |20.9 wWih? |
2
3
4
Totals
Water Quality Bo tles
Sample Sample Sample Preserved Sample Comments

Filling Bottle  Jriple Type Type Type (circle {location preserved if not
Order Analysis Type Rinse Praserve when in field, label changes}
added)
60 mL
Metals imlL -
1 Total Faloon Y Y\ O - = HNDs
Total 40 mL 1mL-
2 Mercury clear glass Y O 0 O HCL
. 120 mL 1mL -
3 Nutrients pla s?:c Y Y O | | Hzrgm
. 1000 mL
4 Routine plastic Y N O Ci O N/
1000 mL
5 TSSITurb/pH plastic Y N [ O O NIA
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #; ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




OJUI] O1Y]

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sam lin Field Sheet
Page: 1 of 2
GENERAL
LOCATION NAME: _355-% DATE (dd-mmm-yyyy): 13- May - TIME (24.00):___|
SAMPLED BY: Ko pp TYPE OF SAMPLE* D %m QAQC_
GPS COORDINATES (UTM): 0533153 E_1/4569%  N(Zone) |
DESCRIPTION: Srww (14 faw dine Prai¥ 3.20V%wm <
St G0t Gonting,
CLIMATE CONDITIONS (if sampling outside)
Air Temp: Wind Direction; Wind Speed {knots):
Precipitation: rain / mist / spow / nfa Cloud Cover: 0%, 10%, E25%;)50%, 75%, 100%
Dust in area: Visible, Not@ible Snow Condition: Crystallize .Pa@d Wet Dry
Length | Weight | Weight
Deo‘;th of of of Water Densit Dust Present
Core Number Snow | Tube & | Empty | Content y
Snow 1 (%)
(cm) Core Core Tube (SWE) Comments
(cm) | (SWE) | (SWE) res e
1 12 1S 44 | 0 | %
2 I+ I 4% 3
3 7 | v A1 46 6 /1%
4 1B | 1o 4s ! 57 23
Total Volume of Water After Melting : bs !525 {mL) ‘:’ValerContent =Wt of tube & core — Wt. of Empty tube
1 B[4l 45 1 90 [57 99
2 [ | _lo/qh 47 I/ 28
3 R “0/”& 49 F/48
4
5
8
7
8
9
10
11
12
Total Volume of Water After Melting : (mL} Water Content =Wt. of tube & core — Wt. of Empty tube

1 - Need 100 SWE for lce Stations, to have sufficient water for analysis

Document #; ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




OJUI] O1Y]

Snow Sampling Field Sheet

No:

ENVI-177-0312

Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
1 1210 fo . 5
2
3
4
Toftals
Water Quality Bottles
Sample Sample Sample Preserved Sample Comments
Filling Bottle Triple Type Type Type {circle (location preserved if not
Order Analysis Type In Preserve when in field, label changes)
added)
60 mL
Metals 1mL -
1 Total F.?l:‘:)‘;" Y Y D = - HNO;
Total 40mL 1mL-
2 Mercury ciear glass Y Y O O O HCL
. 1mL -
3 Nulrients ﬁgs"‘i‘: Y Y 0 0 0 Hz"g" ]
4 Routine 13&2:; . Y N O O O NIA
5 TssmubpH SOOMC v N ] 0 N N/A
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlied document when printed

10.2 Forms-2012 Active Forms




OJUI] O]

Snow Sampling Field Sheet

No: ENVI-177-0312
Area; 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sam lin Field Sheet
Page: 1 of 2
GENERAL
LOCATION NAME: S99 -4 DATE (dd-mmm-yyyy): 12 - H“j '20HT|ME (24:00).__\
SAMPLED BY: __ KB (PP TYPE OF SAMPLE: Dust  AMater-GrTity QAQC
GPS COORDINATES (UTM): 0523142 . E 147929 N {Zone) Vaw
pescriPTION; __onaw (oe gén‘o\‘”% Dricun X~
CLIMATE CONDITIONS (if sampling outside)
Air Temp: 'C Wind Direction: Wind Speed {knots):
Precipitation; rain / mist/ snow / n/a Cloud Cover: 0%, 1@, 25%, 50%, 75%, 100%
Dust in area: Visible, No@ib]e Snow Condition- Cry@ized Packed Wet Dry
Weight
of
Core Number Tube &
Core
(SWE)

3
9
10
12
1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis
Document #: ENVI-177-0312 R3 This is not a controlled document when printed

Effective Date: 26-March-2012
10.2 Forms-2012 Active Forms



ojur oy

Snow Sampling Field Sheet
No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task" Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
! \ | 9. 2 .3
2
3
4
Totals
Water Quality Bottles
Sample Sample Sample Preserved Sample Comments
Filling Bottle Triple Type Type Type (circle (location preserved if not
Order Analysis Type Rinse Preserve when in field, label changes)
added
60 mL
Metals O O O imL -
1 Falcon Y Y
Total Tube HNO,
Total 40mL 1mL-
2 Mercury clear glass Y Y O O O HCL
, 120 mL iml -
3 Nutrients plastic Y 0O O O HzSC,
4 Routine 12&2;.2" Y N 0 ] m NIA
1000 mL
§  TSSMurbipH plas:i"; Y N O 0 0 N/A
Revision Histo
Revision Revision Descri tion Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-Ma -2012 D. Dul
2 Revised Table 1 27-A r1il-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul

TSS/MTurb/ H & Fillin - Order column

Document # ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forns-2012 Active Forms




ot ony

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sam lin Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME. __ 3554 DATE (dd-mmm-yyyy): |2~ MaN - 26 ¥iTimE (24.00).__ |4
SAMPLED BY: __ K& [PD TYPE OF SAMPLE: Dyjf  MatGEQRamy  QAQC_
GPS COORDINATES (UTM): _ 0533 /45 E_UY479 2 N (Zzone) __1QW
pescripTion: Srow (ote Sammhq Digyik, 39%¢m N
CLIMATE CONDITIONS {if sampling outside)
Air Temp: °C Wind Direction: Wind Speed {knots):
Precipitation: rain / mist / snow / n/a Cloud Cover: 0%, o, 25%, 50%, 75%, 100%

Dustin area: Visible, Not @ble Snow Condition: Crysl@ed, Packed, Wet, Dry

Depth Length | Weight | Weight
eo|; of of of Water Densit Dust P ¢
Core Number | o Snow | Tube & | Empty | Content | oY | oot resen
NOW | Core | Core | Tube (SWE)' (%)
(Cm) vesino COmments
(cm) | (SWE) | (SWE)
! 19 < | 45 | A9 ©
2 ' | 1% to T /i
5 4 | ¥ g 40 9 /2o
4 v | 114L 46 9

Total Volume of Water After Melting : !QS g (mL)

Water Content =Wt of tube & core — Wt of Empty tube

! I9 [4/a| 1% | 40 | 3/
2 j% H'/\o 4o
3

4

5

6

7

8

9

10

11

12

Total Volume of Water After Melting :

(mL)

Water Content =Wt. of tube & core — Wt of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10 2 Forms-2012 Active Forms




JUL] Oy

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page. 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
! 123\ (3.3 3
2
3
4
Totals
Water Quality Bottles
Sample | Sample | Sample | Preserved Sample Comments
Filling Bottle Tri le Type T Type {circle (location preserved if not
Olrcller Analysis Type Rin e Preserve — when in field, label chang;es;J
added)
60 mL
Metals O O [} 1mi -
1 Falcon Y Y
Total Tube HNO;
Total 40 mL 1mL-
2 Mercury clear glass Y A O O | HCL
3 Nutrients 1;2;:?;‘ Y Y O O 1 '::"slb4
4 Routine 12&2&" Y N n 0 O WA
1000 mL
5 | TSSMurbipH p|asﬁ"; Y N 0 0 0 \Nb\
N
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release 16 Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #. ENVI-177-0312 R3

Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




oI oy

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sam lin Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: _ S5C - | DATE (dd-mmm yyyy): |2~ May ~ 2014 TIME (24:00): 10
sampPLED BY: _ Kb[bD TYPE OF SAMPLE. Water-Qumifty QAQC
GPS COORDINATES (UTM): 0534933 E_14411% N {Zone)__ 1D

DESCRIPTION: s (s Sﬁgp!i hey Diovite - 5.7 Ko

CLIMATE CONDITIONS (if sampling outside)

Air Temp: C Wind Direction: Wind Speed (knots):
Precipitation: rain / mist / snow / n/a Cloud Cover: 0%, . 25%, 50%, 75%, 100%
Dust it area: Visible, Not @;Ie Snow Condition: Crystallized, P&Cked, Wet, Dry
Depth Length Weight Weight
of of of of Water Density Dust Present
Core Number Snow Tube & Empty Content o
Snow 1 (%)
(cm) Core Core Tube (SWE) veorno Comments
{cm) (SWE) (SWE)
1 as 14 4 >9
2 25 A 4% 3 Mo
3 85 Bk 40 %
4 gk 9% 3 41
Total Volume of Water After Melting :_£55=="  (mL) | 35  Water Content =Wt of tube & core — W of Empty tube
1 2 2s 4’ 29 /e
2
4
5
6
7
8
9
10
11
12
Total Volume of Water After Melting : {mL} Water Content =Wt of tube & core — Wt. of Empty tube
1- Need 100 SWE for Ice Stations, to have sufficient water for analysis
Document #; ENVI-177-0312 R3 This is not a controlled document when printed

Effective Date: 26-March-2012
10.2 Forms-2012 Active Forms



OJuI] O]

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
! Vi | 6 &
2
3
4
Totals
Water Quality Bottles
Sample | Sample | Sample | Preserved Sample Comments
Filling Bottle Triple Type Type Type (circle (location preserved if not
Order Analysis \1{9 Rinse |Freserve when in field, label changes)
added)
60 mL
Metals imL -
! Total FTaL';‘;" \Y Y - = O HNOs
Total 40mL N 1mL-
2 Mercury clear glass Y w O ( O HCL
i 120 mL 1L -
® Nutrients plastic Y Y\\D O O H:504
4 Routine 12&05;2" Y N ﬂ\ 0 0O N/A
5 | TSSTurbipH 13:;23;" Y N O \3\ 1 NIA
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 D. Dul
1 First Revision 13-May-2012 D. Dul
2 Revised Table 1 27-April-2013 D. Dul
3 Revised Table 3 (Total Mercury & 08-April-2014 D. Dul
TSS/Turb/pH & Filling Order column

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




OJUIL ONY]

Snow Sampling Field Sheet

No. ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sam lin Field Sheet
Page: 1 of 2
ENERAL $SC-
LocaTioN Name: (ordrol & DATE (dd-mmm-yyyy): | A Mu, 200 TIME 24:00: | D
SAMPLED BY: K%[ o TYPE OF SAMPLE: D QAQC
GPS COORDINATES (UTM)- __ Q %% ¢ 5 5%0 0 N (Zone) _|
DESCRIPTION: _niow ot Stm\n\\m\l Viowiis - 593 ¢ ¢
CLIMATE CONDITIONS (if sampling outside
Air Temp: ‘C Wind Direction: Wind Speed (knots):
Precipitation: rain / mist / snow I@e Cloud Cover: 0%, 10% 5%, (50% 75%, 100%
Dustin area: Visible, Not@s}ale Snow Conditio@ac d Wet Dry
Length | Weight | Weight
Deo';th of of of Water Densit Dust Present
Core Number Snow | Tube & | Empty | Content y
Snow 1 (%)
(cm) Core Core Tube (SWE) Comments
(cm) | (SWE) | (SWE) fes /e
1 25 2\ 5o | 2%
2 24 | 3! PN 3 /24
3 33 | 14,4 %2 5
¢ 35127/l 47 o/ +4]
Total Volume of Water After Melting,.(/ ! {mL) \f_,\ﬂ{ Water Content =Wt. of tube & core — Wt. of Empty tube
1
2
3
4
5
6
7
8
9
10
11
12
Total Volume of Water After Melting ; {mL) Waler Content =Wt of tube & core — Wi. of Empty tube

1 - Need 100 SWE for Ice Stations, to have sufficient water for analysis

Document #: ENVI-177-0312 R3
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




0] 1101y

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R3
Effective Date: 26-MAR-2012 By: Dianne Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
! a, 08 51 b
2
3
4
Totals
Water Quality Bottles
Sample | Sample | Sample | Preserved Sample Comments
Filling Bottle Triple Type Type Type (circle (location preserved if not
Order Analysis Type Rinse Preserve when in field, label changes)
added)
60 mL
Metals O O O 1mL -
1 Falcon Y Y
Total Tube HND,
Total 40 mL 1mL-
2 Mercury clear glass Y Y W 0 O HCL
3 Nutrients 1;23’;;‘ Y Y 1 O O IjITSIEJ:
4 Routine 12&2{{.‘;" Y N 0 ' O NIA
s | TssmubpH | TODOM |y N 0 O O NIA
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar 2012 D. Dul
First Revision 13-May-2012 D. Dul

27-April-2013 D. Dul

1
2 Revised Table 1
3

Revised Table 3 (Total Mercury &
TSS/Turb/pH & Filling Order column

08-April-2014 D. Dul

Document #; ENVi-177-0312 R3

Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




Appendix D

Snow Water Chemistry Analytic Results

DIAVIK DIAMOND MINE
2014 Dust Deposition Report



Your P.O. #: K16877
Your Project #: SNP-A
PO # K16877

Your C.O.C. #: 08344705

Attention: DDMI Environment
DIAVIK DIAMOND MINES INC.
P.O. BOX 2498

5007 - 50 AVE.
YELLOWKNIFE, NT

CANADA X1A 2P8

CERTIFICATE OF ANALYSIS — REVISED REPORT

MAXXAM JOB #: B431879
Received: 2014/04/23, 09:55

Sample Matrix: Water
# Samples Received: 4

Report Date: 2014/05/27
Report #: R1574213

Version: 3R

Date Date
Analyses Quantity Extracted  Analyzed Laboratory Method Analytical Method
Acidity pH 4.5 & pH 8.3 (as CaCO3) 4 N/A 2014/04/23 BBY6SOP-00037 SM-2310B
Alkalinity - Water 4 2014/04/24 2014/04/24 BBY6SOP-00026 SM2320B
Biochemical Oxygen Demand (1) 2 2014/04/22 2014/04/27 AB SOP-00017 SM 5210 B
Chloride by Automated Colourimetry 4 N/A 2014/04/23 BBY6SOP-00011 SM-4500-Cl-
Fecal Coliforms (MF) (1) 2 2014/04/22 2014/04/23 EENVSOP-00157 SM9222D
Conductance - water 4 N/A 2014/04/24 BBY6SOP-00026 SM-2510B
Fluoride - Mining Clients 4 N/A 2014/04/23 BBY6SOP-00012 SM-4500F C
Hardness Total (calculated as CaCO3) 4 N/A 2014/04/29 BBY7SOP-00002 EPA 6020A
Mercury (Total-LowLevel) by CVAF 4 2014/04/29 2014/04/29 BBY7SOP-00015 BC MOE Lab Manual
Na, K, Ca, Mg, S by CRC ICPMS (total) 4 N/A 2014/04/29 BBY7SOP-00002 EPA 6020A
Elements by ICPMS Low Level (total) 4 N/A 2014/04/29 BBY7SOP-00002 EPA 6020A
Nitrogen (Total) 3 2014/04/24 2014/04/24 BBY6SOP-00016 SM-4500N C
Nitrogen (Total) 1 2014/04/30 2014/04/30 BBY6SOP-00016 SM-4500N C
Ammonia-N (Preserved) 3 N/A 2014/04/26 BBY6SOP-00009 SM-4500NH3G
Ammonia-N (Preserved) 1 N/A 2014/04/29 BBY6SOP-00009 SM-4500NH3G
Nitrate + Nitrite (N) 3 N/A 2014/04/24 BBY6SOP-00010 SM 4500NO3-|
Nitrate + Nitrite (N) 1 N/A 2014/04/29 BBY6SOP-00010 SM 4500NO3-|
Nitrite (N) by CFA 3 N/A 2014/04/24 BBY6SOP-00010 EPA 353.2
Nitrite (N) by CFA 1 N/A 2014/04/29 BBY6SOP-00010 EPA 353.2
Nitrogen - Nitrate (as N) 3 N/A 2014/04/25 BBY6SOP-00010 SM 4500NO3-|
Nitrogen - Nitrate (as N) 1 N/A 2014/04/29 BBY6SOP-00010 SM 4500NO3-|
pH Water ) 4 N/A 2014/04/24 BBY6SOP-00026 SM-4500H+B
Orthophosphate by Konelab (low level) 1 N/A 2014/04/23 BBY6SOP-00013 SM 4500 P E
Orthophosphate by Konelab (low level) 3 N/A 2014/04/24 BBY6SOP-00013 SM 4500 P E
Sulphate by Automated Colourimetry 4 N/A 2014/04/23 BBY6SOP-00017 SM4500-S042- E
Total Dissolved Solids (Filt. Residue) 4 2014/04/25 2014/04/28 BBY6SOP-00033 SM 2540C
Hydrocarbons (C10-C30) in Water - GC/FID 2 2014/04/24 2014/04/25 BBY8SOP-00029 BC Env. Lab Manual
TKN (Calc. TN, N/N) total 4 N/A 2014/04/25 BBY6SOP-00022 SM 4500N-C
Total Oil and Grease 2 N/A 2014/04/30 BBY8SOP-00004 BC Lab Manual
Phosphorus-P (LL Tot, dissolved) - UF/UP 4 2014/04/23 2014/04/24 BBY6SOP-00013 SM-4500 PE
Total Phosphorus 4 N/A 2014/04/24 BBY6SOP-00013 SM 4500 P E
Total Suspended Solids 1 N/A 2014/04/29 BBY6SOP-00034 SM - 2540 D
Turbidity 1 N/A 2014/04/23 BBY6SOP-00027 SM - 2130B

* Results relate only to the items tested.

(1) This test was performed by Maxxam Edmonton Environmental
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(2) The BC-MOE and APHA Standard Method require pH to be analysed within 15 minutes of sampling and therefore field analysis is required
for compliance. All Laboratory pH analyses in this report are reported past the BC-MOE/APHA Standard Method holding time.

Encryption Key

A/ Namita Sahni
: h@w»‘: la. May 2014 14:33:57 -07:00

Please direct all questions regarding\this Certificate of Analysis to your Project Manager.

Namita Sahni, Burnaby Project Manager
Email: NSahni@maxxam.ca
Phone# (604) 639-2614

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total cover pages: 1

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386
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DIAVIK DIAMOND MINES INC.

Report Date: 2014/05/27 Client Project #: SNP-A
Maxxam Job #: B431879
Maxxam Sample: JLO793 Client ID: 1645-18

Hydrocarbons (C10-C30) in Water - GC/FID Chromatogram

Note: This information is provided for reference purposes only. Should detailed chemist interpretation
or fingerprinting be required, please contact the laboratory.
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DIAVIK DIAMOND MINES INC.

Report Date: 2014/05/27 Client Project #: SNP-A
Maxxam Job #: B431879
Maxxam Sample: JLO793 Lab-Dup Client ID: 1645-18

Hydrocarbons (C10-C30) in Water - GC/FID Chromatogram

Note: This information is provided for reference purposes only. Should detailed chemist interpretation
or fingerprinting be required, please contact the laboratory.
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DIAVIK DIAMOND MINES INC.

Report Date: 2014/05/27 Client Project #: SNP-A
Maxxam Job #: B431879
Maxxam Sample: JLO794 Client ID: 1645-18B

Hydrocarbons (C10-C30) in Water - GC/FID Chromatogram

Note: This information is provided for reference purposes only. Should detailed chemist interpretation
or fingerprinting be required, please contact the laboratory.
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Attention: DDMI Environment

DIAVIK DIAMOND MINES INC.
P.0. BOX 2498

5007 - 50 AVE.
YELLOWKNIFE, NT

CANADA X1A 2P8

MAXXAM JOB #: B439794
Received: 2014/05/17, 11:10

Sample Matrix: Water
# Samples Received: 7

Your P.O. #: K16877
Your Project #: AEMP
PO # K16877

Your C.O.C. #: 08344662

CERTIFICATE OF ANALYSIS

Report Date: 2014/06/05
Report #: R1580010
Version: 1

Date Date
Analyses Quantity Extracted  Analyzed Laboratory Method Analytical Method
Acidity pH 4.5 & pH 8.3 (as CaCO3) 7 N/A 2014/05/21 BBY6SOP-00037 SM-2310B
Alkalinity - Water 7 2014/05/21 2014/05/21 BBY6SOP-00026 SM2320B
Chloride by Automated Colourimetry 7 N/A 2014/05/20 BBY6SOP-00011 SM-4500-ClI-
Conductance - water 7 N/A 2014/05/21 BBY6SOP-00026 SM-2510B
Fluoride - Mining Clients 7 N/A 2014/05/20 BBY6SOP-00012 SM-4500F C
Hardness Total (calculated as CaCO3) 7 N/A 2014/05/27 BBY7SOP-00002 EPA 6020A
Mercury (Total-LowLevel) by CVAF 7 2014/05/23 2014/05/23 BBY7SOP-00015 BC MOE Lab Manual
ICP-AES Dissolved Metals in Water 7 N/A 2014/05/23 BBY7SOP-00018 EPA 6010C
Na, K, Ca, Mg, S by CRC ICPMS (total) 6 N/A 2014/05/27 BBY7SOP-00002 EPA 6020A
Na, K, Ca, Mg, S by CRC ICPMS (total) 1 N/A 2014/06/04 BBY7SOP-00002 EPA 6020A
Elements by ICPMS Low Level (total) 7 N/A 2014/05/26 BBY7SOP-00002 EPA 6020A
Nitrogen (Total) 7 2014/05/21 2014/05/21 BBY6SOP-00016 SM-4500N C
Ammonia-N (Preserved) 7 N/A 2014/05/21 BBY6SOP-00009 SM-4500NH3G
Nitrate+Nitrite (N) (low level) 7 N/A 2014/05/21 BBY6SOP-00010 EPA 353.2
Nitrite (N) (low level) 7 N/A 2014/05/21 BBY6SOP-00010 SM 4500NO3-I
Nitrogen - Nitrate (as N) 7 N/A 2014/05/22 BBY6SOP-00010 SM 4500NO3-I
Filter and HNO3 Preserve for Metals 7 N/A 2014/05/22 BBY6WI-00001 EPA 200.2
pH Water (1) 7 N/A 2014/05/21 BBY6SOP-00026 SM-4500H+B
Orthophosphate by Konelab (low level) 7 N/A 2014/05/21 BBY6SOP-00013 SM 4500 P E
Sulphate by Automated Colourimetry 7 N/A 2014/05/20 BBY6SOP-00017 SM4500-S042- E
Total Dissolved Solids (Calculated) 7 N/A 2014/05/23 BBY WI-00033 Calculated Parameter
Total Dissolved Solids (Filt. Residue) 7 2014/05/23 2014/05/28 BBY6SOP-00033 SM 2540C
TKN (Calc. TN, N/N) total 7 N/A 2014/05/22 BBY6SOP-00022 SM 4500N-C
Phosphorus-P (LL Tot, dissolved) - UF/UP 4 2014/05/20 2014/05/21 BBY6SOP-00013 SM-4500 PE
Phosphorus-P (LL Tot, dissolved) - UF/UP 3 2014/06/05 2014/06/05 BBY6SOP-00013 SM-4500 PE
Total Phosphorus 4 N/A 2014/05/28 BBY6SOP-00013 SM 4500 P E
Total Phosphorus 3 N/A 2014/06/05 BBY6SOP-00013 SM 4500 P E
Total Suspended Solids-Low Level 7 2014/05/23 2014/05/26 BBY6SOP-00034 SM-2540 D
Turbidity 7 N/A 2014/05/20 BBY6SOP-00027 SM - 2130B

* Results relate only to the items tested.

(1) The BC-MOE and APHA Standard Method require pH to be analysed within 15 minutes of sampling and therefore field analysis is required

for compliance. All Laboratory pH analyses in this report are reported past the BC-MOE/APHA Standard Method holding time.

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386
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DIAVIK DIAMOND MINES INC.
Maxxam Job #: B439794 Client Project #: AEMP

Report Date: 2014/06/05
Your P.O. #: K16877

Sampler Initials: DD

2

Encryption Key

Maxxam

05 Jun 2014 17:58:52 -07:00
Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Namita Sahni, Burnaby Project Manager

Email: NSahni@maxxam.ca
Phone# (604) 639-2614

This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total cover pages: 2

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386
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Attention:DDMI Environment

DIAVIK DIAMOND MINES INC.

P.0. BOX 2498
300-5201 - 50th AVE.
YELLOWKNIFE, NT
CANADA X1A 2P8

MAXXAM JOB #: B439784
Received: 2014/05/17, 11:10

Sample Matrix: Water
# Samples Received: 6

Your P.O. #: K16877
Your Project #: AEMP
PO # K16877

Your C.O.C. #: 08344670

CERTIFICATE OF ANALYSIS — REVISED REPORT

Report Date: 2015/01/21
Report #: R1790671
Version: 5 - Revision

Date Date

Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Acidity pH 4.5 & pH 8.3 (as CaC0O3) 6 N/A 2014/05/21 BBY6SOP-00037 SM 22 2310B m
Alkalinity - Water 6 2014/05/21 2014/05/21 BBY6SOP-00026 SM 22 2320B m
Chloride by Automated Colourimetry 6 N/A 2014/05/17 BBY6SOP-00011 SM 22 4500-CI-G m
Conductance - water 6 N/A 2014/05/21 BBY6SOP-00026 SM 22 2510B m
Fluoride - Mining Clients 6 N/A 2014/05/20 BBY6SOP-00048 SM 22 4500-FCm
Hardness Total (calculated as CaCO3) 6 N/A 2014/05/27 BBY7SOP-00002 EPA 6020a R1 m
Mercury (Total-LowLevel) by CVAF 1 2014/05/23 2014/05/23 BBY7SOP-00015 BCMOE BCLM Oct2013 m
Mercury (Total-LowLevel) by CVAF 5 2014/05/26 2014/05/26 BBY7SOP-00015 BCMOE BCLM Oct2013 m
ICP-AES Dissolved Metals in Water 6 N/A 2014/05/23 BBY7SOP-00018 EPA 6010c R3 m
Na, K, Ca, Mg, S by CRC ICPMS (total) 6 N/A 2014/05/27 BBY7SOP-00002 EPA 6020AR1 m
Elements by ICPMS Low Level (total) 6 N/A 2014/05/26 BBY7SOP-00002 EPA 6020AR1 m
Elements by ICPMS Low Level (total) 1 N/A 2015/01/20 BBY7SOP-00002 EPA 6020AR1 m
Nitrogen (Total) 5 2014/05/21 2014/05/21 BBY6SOP-00016 SM 22 4500-NCm
Nitrogen (Total) 1 2014/05/22 2014/05/23 BBY6SOP-00016 SM 22 4500-NCm
Ammonia-N (Preserved) 6 N/A 2014/05/20 BBY6SOP-00009 SM 22 4500-NH3-G m
Nitrate+Nitrite (N) (low level) 6 N/A 2014/05/17 BBY6SOP-00010 SM 22 4500-NO3-1m
Nitrite (N) (low level) 6 N/A 2014/05/17 BBY6SOP-00010 SM 22 4500-NO3-1m
Nitrogen - Nitrate (as N) 6 N/A 2014/05/17 BBY6SOP-00010 SM 22 4500-NO3-1m
pH Water (1) 6 N/A 2014/05/21 BBY6SOP-00026 SM 22 4500-H+ B m
Orthophosphate by Konelab (low level) 6 N/A 2014/05/17 BBY6SOP-00013 SM 22 4500-P E m
Sulphate by Automated Colourimetry 6 N/A 2014/05/17 BBY6SOP-00017 SM 22 4500-S042-Em
Total Dissolved Solids (Calculated) 6 N/A 2014/05/23 BBY WI-00033 Calculated Parameter
Total Dissolved Solids (Filt. Residue) 2 2014/05/23 2014/05/28 BBY6SOP-00033 SM 22 2540Cm
Total Dissolved Solids (Filt. Residue) 1 N/A 2014/05/29 BBY6SOP-00033 SM 2540C
Total Dissolved Solids (Filt. Residue) 3 N/A 2014/06/02 BBY6SOP-00033 SM 2540C
TKN (Calc. TN, N/N) total 5 N/A 2014/05/21 BBY WI-00033 Calculation
TKN (Calc. TN, N/N) total 1 N/A 2014/05/26 BBY WI-00033 Calculation
Phosphorus-P (LL Tot, dissolved) - UF/UP 6 2014/05/17 2014/05/21 BBY6SOP-00013 SM 22 4500-PE m
Total Phosphorus 6 N/A 2014/05/21 BBY6SOP-00013 SM 22 4500-PE m
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Your P.O. #: K16877
Your Project #: AEMP
PO # K16877
Your C.O.C. #: 08344670

Attention:DDMI Environment

DIAVIK DIAMOND MINES INC.

P.O. BOX 2498

300-5201 - 50th AVE.

YELLOWKNIFE, NT

CANADA X1A 2P8

Report Date: 2015/01/21
Report #: R1790671
Version: 5 - Revision

CERTIFICATE OF ANALYSIS — REVISED REPORT

MAXXAM JOB #: B439784
Received: 2014/05/17, 11:10

Sample Matrix: Water
# Samples Received: 6

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Total Suspended Solids-Low Level 6 2014/05/23 2014/05/26 BBY6SOP-00034 SM 22 2540 D
Turbidity 6 N/A 2014/05/20 BBY6SOP-00027 SM 222130B m

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) The BC-MOE and APHA Standard Method require pH to be analysed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH
analyses in this report are reported past the BC-MOE/APHA Standard Method holding time.

5 E’ s  Tabitha Rudkin
Encryption Key Al

/ 21 Jan 2015 10:48:02 -08:00

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Tabitha Rudkin, AScT, Burnaby Project Manager

Email: TRudkin@maxxam.ca

Phone# (604)638-2639

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E),
signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 2
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Maxxam Job #: B439784
Report Date: 2015/01/21

DIAVIK DIAMOND MINES INC.

Client Project #: AEMP

Your P.O. #: K16877
Sampler Initials: DD

RESULTS OF CHEMICAL ANALYSES OF WATER

Maxxam ID JQ2099 JQ2100 JQ2101 JQ2102
Sampling Date 2014/04/19 2014/04/19(2014/04/19| 2014/04/19
COC Number 08344670 08344670 | 08344670 08344670

Units S$S4-5 RDL |[QC Batch S$S5-3 SS5-4 §55-5-4 RDL |[QC Batch
Misc. Inorganics
Acidity (pH 4.5) mg/L <0.50 0.50 | 7492761 <0.50 <0.50 <0.50 0.50 | 7492761
Acidity (pH 8.3) mg/L <0.50 0.50 | 7492761 <0.50 <0.50 <0.50 0.50 | 7492761
Fluoride (F) mg/L <0.010 0.010 | 7491245 <0.010 <0.010 <0.010 0.010 | 7491245
Calculated Parameters
Nitrate (N) mg/L 0.0657 0.0020| 7490191 0.0526 0.109 0.0931 0.0020| 7490191
Total Dissolved Solids mg/L 2.00 0.50 | 7491955 2.00 3.00 2.00 0.50 [ 7491955
Misc. Inorganics
Alkalinity (Total as CaCO3) mg/L 0.98 0.50 | 7493436 1.35 1.88 1.04 0.50 | 7493436
Alkalinity (PP as CaCO3) mg/L <0.50 0.50 | 7493436 <0.50 <0.50 <0.50 0.50 | 7493436
Bicarbonate (HCO3) mg/L 1.20 0.50 | 7493436 1.65 2.29 1.27 0.50 | 7493436
Carbonate (CO3) mg/L <0.50 0.50 | 7493436 <0.50 <0.50 <0.50 0.50 | 7493436
Hydroxide (OH) mg/L <0.50 0.50 | 7493436 <0.50 <0.50 <0.50 0.50 | 7493436
Anions
Orthophosphate (P) mg/L 0.0052 (1) [ 0.0010| 7490273 | 0.0041 (1) 0.0069 (1) 0.0065 (1) [ 0.0010(| 7490273
Dissolved Sulphate (SO4) mg/L <0.50 0.50 | 7490321 | <0.50 <0.50 <0.50 0.50 | 7490321
Dissolved Chloride (Cl) mg/L <0.50 0.50 | 7490289 <0.50 <0.50 <0.50 0.50 [ 7490289
Nutrients
Total Ammonia (N) mg/L 0.057 0.0050| 7491802 0.034 0.060 0.045 0.0050| 7491802
Dissolved Phosphorus (P) mg/L | 0.0077 (1) |0.0020| 7490283 [ 0.0059 (1)] 0.0151 (1) 0.0095 (1) | 0.0020| 7490283
Total Total Kjeldahl Nitrogen (Calc) | mg/L 0.092 0.020 | 7490192 0.055 0.074 0.054 0.020 | 7490192
Nitrate plus Nitrite (N) mg/L | 0.0657 (1) | 0.0020| 7490317 | 0.0552 (1)| 0.112(1)| 0.0931 (1) |0.0020| 7490317
Nitrite (N) mg/L <0.0020 (1)[0.0020| 7490318 | 0.0026 (1) 0.0032 (1) <0.0020 (1)[0.0020( 7490318
Total Nitrogen (N) mg/L 0.157 0.020 | 7493460 0.110 0.186 0.147 0.020 | 7493460
Total Phosphorus (P) mg/L 0.0179 0.0020| 7492847 0.0091 0.0144 0.0127 0.0020| 7492847
Physical Properties
Conductivity uS/cm 5.0 1.0 | 7493445 4.8 7.4 4.6 1.0 | 7493445
pH pH 6.18 N/A | 7493444 6.30 6.46 6.18 N/A | 7493444
Physical Properties
Total Suspended Solids mg/L 20.1 1.0 | 7495665 23.8 28.8 20.7 1.0 | 7495665
Total Dissolved Solids mg/L <10 (1) 10 | 7502574 <1.0(1) 6.0 (1) 14.0 (1) 1.0 | 7504241
Turbidity NTU 3.97(1) 0.10 | 7492007 3.61(1) 8.54 (1) 4.41 (1) 0.10 | 7492007
RDL = Reportable Detection Limit
N/A = Not Applicable
(1) Sample arrived to laboratory past recommended hold time.
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Maxxam Job #: B439784 DIAVIK DIAMOND MINES INC.
Report Date: 2015/01/21 Client Project #: AEMP

Your P.O. #: K16877

Sampler Initials: DD

RESULTS OF CHEMICAL ANALYSES OF WATER

Maxxam ID JQ2103 JQ2104
Sampling Date 2014/04/19 2014/04/19
COC Number 08344670 08344670

Units | SS5-5-5 RDL |QC Batch SSC-1 RDL |QC Batch
Misc. Inorganics
Acidity (pH 4.5) mg/L <0.50 0.50 | 7492761 <0.50 0.50 | 7492761
Acidity (pH 8.3) mg/L <0.50 0.50 | 7492761 <0.50 0.50 | 7492761
Fluoride (F) mg/L <0.010 0.010 | 7491245 <0.010 0.010 | 7491245
Calculated Parameters
Nitrate (N) mg/L 0.100 0.0020| 7490191 0.0790 0.0020| 7490191
Total Dissolved Solids mg/L 2.00 0.50 | 7491955 1.00 0.50 [ 7491955
Misc. Inorganics
Alkalinity (Total as CaCO3) mg/L 0.93 0.50 | 7493436 0.85 0.50 | 7493436
Alkalinity (PP as CaCO3) mg/L <0.50 0.50 | 7493436 <0.50 0.50 | 7493436
Bicarbonate (HCO3) mg/L 1.14 0.50 | 7493436 1.04 0.50 | 7493436
Carbonate (CO3) mg/L <0.50 0.50 | 7493436 <0.50 0.50 | 7493436
Hydroxide (OH) mg/L <0.50 0.50 | 7493436 <0.50 0.50 | 7493436
Anions
Orthophosphate (P) mg/L | 0.0051 (1)|0.0010| 7490273 | 0.0065 (1)|0.0010( 7490273
Dissolved Sulphate (SO4) mg/L <0.50 0.50 |[7490321| <0.50 0.50 | 7490321
Dissolved Chloride (Cl) mg/L <0.50 0.50 | 7490289 <0.50 0.50 | 7490289
Nutrients
Total Ammonia (N) mg/L 0.043 0.0050| 7491802 0.040 0.0050| 7491802
Dissolved Phosphorus (P) mg/L 0.0099 (1)| 0.0020| 7490283 ( 0.0100 (1)[ 0.0020| 7490283
Total Total Kjeldahl Nitrogen (Calc) | mg/L 0.121 0.020 | 7490192 0.045 0.020 | 7490192
Nitrate plus Nitrite (N) mg/L 0.102 (1) | 0.0020| 7490317 | 0.0824 (1)|0.0020| 7490317
Nitrite (N) mg/L 0.0021 (1)| 0.0020| 7490318 | 0.0034 (1)| 0.0020| 7490318
Total Nitrogen (N) mg/L 0.223 0.020 | 7495092 0.127 0.020 | 7493460
Total Phosphorus (P) mg/L 0.0114 |0.0020| 7492847 | 0.0159 |0.0020( 7492847
Physical Properties
Conductivity uS/cm 4.5 1.0 | 7493445 4.4 1.0 [ 7493445
pH pH 6.08 N/A | 7493444 6.12 N/A | 7493444
Physical Properties
Total Suspended Solids mg/L 13.1 1.0 | 7495665 9.0 1.0 | 7495665
Total Dissolved Solids mg/L 10.0(1) 1.0 | 7504241 <10(1) 10 7502574
Turbidity NTU 4.08 (1) | 0.10 | 7492007 1.78 (1) | 0.10 | 7492007
RDL = Reportable Detection Limit
N/A = Not Applicable
(1) Sample arrived to laboratory past recommended hold time.
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Maxxam Job #: B439784
Report Date: 2015/01/21

DIAVIK DIAMOND MINES INC.
Client Project #: AEMP
Your P.O. #: K16877
Sampler Initials: DD

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Maxxam ID 102099 102100 JQ2101 102102 Q2103 102104
Sampling Date 2014/04/19 | 2014/04/19 | 2014/04/19 | 2014/04/19 | 2014/04/19 | 2014/04/19
COC Number 08344670 | 08344670 | 08344670 | 08344670 | 08344670 | 08344670

Units|  SS4-5 $55-3 $S5-4 $55-5-4 §55-5-5 SSC-1 | RDL|QC Batch
Dissolved Metals by ICP
Dissolved Aluminum (Al) pg/L <50 <50 <50 <50 <50 <50 50 | 7494312
Dissolved Antimony (Sb) ug/L <50 <50 <50 <50 <50 <50 50 | 7494312
Dissolved Arsenic (As) pg/L <30 <30 <30 <30 <30 <30 30 | 7494312
Dissolved Barium (Ba) ug/L 5.4 7.8 12.5 6.3 6.2 4.6 1.0 | 7494312
Dissolved Beryllium (Be) peg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 3.0 | 7494312
Dissolved Bismuth (Bi) pg/L <50 <50 <50 <50 <50 <50 50 | 7494312
Dissolved Boron (B) pg/L <10 <10 <10 <10 <10 <10 10 | 7494312
Dissolved Cadmium (Cd) pg/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.0 | 7494312
Dissolved Chromium (Cr) ug/L <10 <10 <10 <10 <10 <10 10 | 7494312
Dissolved Cobalt (Co) ug/L <20 <20 <20 <20 <20 <20 20 | 7494312
Dissolved Copper (Cu) pg/L <20 <20 <20 <20 <20 <20 20 | 7494312
Dissolved Iron (Fe) pg/L <10 <10 <10 <10 <10 <10 10 | 7494312
Dissolved Lead (Ph) ug/L <30 <30 <30 <30 <30 <30 30 | 7494312
Dissolved Lithium (Li) pg/L <20 <20 <20 <20 <20 <20 20 | 7494312
Dissolved Manganese (Mn) | pg/L <3.0 3.2 5.0 3.5 3.8 3.0 3.0 | 7494312
Dissolved Molybdenum (Mo) | pg/L <20 <20 <20 <20 <20 <20 20 | 7494312
Dissolved Nickel (Ni) ug/L <20 <20 <20 <20 <20 <20 20 | 7494312
Dissolved Phosphorus (P) ug/L <50 <50 <50 <50 <50 <50 50 | 7494312
Dissolved Selenium (Se) ug/L| <100 <100 <100 <100 <100 <100 | 100| 7494312
Dissolved Silicon (Si) pg/L 82 80 106 75 77 59 50 | 7494312
Dissolved Silver (Ag) Hg/L <10 <10 <10 <10 <10 <10 10 | 7494312
Dissolved Strontium (Sr) pe/L 4.2 5.7 8.6 4.6 4.6 3.4 1.0 | 7494312
Dissolved Tin (Sn) ug/L <30 <30 <30 <30 <30 <30 30 | 7494312
Dissolved Titanium (Ti) pg/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.0 | 7494312
Dissolved Vanadium (V) ug/L <10 <10 <10 <10 <10 <10 10 | 7494312
Dissolved Zinc (Zn) pg/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.0 | 7494312
Dissolved Zirconium (Zr) ug/L <20 <20 <20 <20 <20 <20 20 | 7494312
Dissolved Calcium (Ca) pg/L 571 560 790 479 464 374 50 | 7494312
Dissolved Magnesium (Mg) | pg/L 119 153 271 145 162 119 50 | 7494312
Dissolved Potassium (K) ug/L| <300 <300 <300 <300 <300 <300 |300| 7494312
Dissolved Sodium (Na) ug/L| <100 <100 <100 <100 <100 <100 | 100| 7494312
Dissolved Sulphur (S) pe/L 109 <100 171 <100 <100 118 100| 7494312
RDL = Reportable Detection Limit
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Maxxam Job #: B439784
Report Date: 2015/01/21

DIAVIK DIAMOND MINES INC.
Client Project #: AEMP

Your P.O. #: K16877
Sampler Initials: DD

LOW LEVEL TOTAL METALS WITH CV HG (WATER)

Maxxam ID 102099 102100 102101 102102
Sampling Date 2014/04/19 | 2014/04/19 2014/04/19 2014/04/19
COC Number 08344670 | 08344670 08344670 08344670

Units $54-5 §S5-3 QC Batch $S5-4 QCBatch| SS5-5-4 RDL | QC Batch
Calculated Parameters
Total Hardness (CaC03)  |mg/L| 482 | 568 [7490189] 987 [7490189] 541 | 050 | 7490189

Elements

Total Mercury (Hg)

|ug/L| <0.0020 |

<0.0020 | 7498691 |

<0.0020 | 7498691 |

<0.0020 |0.0020] 7495575

Total Metals by ICPMS

Total Aluminum (Al) ug/L 129 107 7498228 200 7498228 124 0.50 | 7498228
Total Antimony (Sb) ug/L 0.030 <0.020 | 7498228 0.028 7498228  <0.020 0.020 | 7498228
Total Arsenic (As) ug/L 0.062 0.055 7498228 0.096 7498228 0.054 0.020 | 7498228
Total Barium (Ba) ug/L 7.53 10.8 7498228 17.4 7498228 9.63 0.020 | 7498228
Total Beryllium (Be) ug/L| <0.010 <0.010 |7498228| <0.010 |7498228( <0.010 | 0.010 | 7498228
Total Bismuth (Bi) ug/L| 0.0060 <0.0050 | 7498228 | 0.0080 | 7498228 | 0.0060 |0.0050| 7498228
Total Boron (B) ug/L <5.0 <5.0 7498228 <5.0 7498228 <5.0 5.0 |7498228
Total Cadmium (Cd) ug/L| <0.0050 <0.0050 | 7498228 | 0.0080 | 7498228 | <0.0050 |0.0050| 7498228
Total Chromium (Cr) ug/L 2.09 3.28 7498228 5.11 7498228 2.90 0.050 | 7498228
Total Cobalt (Co) ug/L 0.354 0.414 7498228 0.741 7498228 0.413  [0.0050| 7498228
Total Copper (Cu) ug/L 0.427 2.99 7498228 0.635 7498228 0.483 0.050 | 7498228
Total Iron (Fe) ug/L 306 371 7498228 672 7498228 377 1.0 | 7498228
Total Lead (Pb) ug/L 0.228 0.519 7498228 0.534 7498228 0.305  [0.0050| 7498228
Total Lithium (Li) ug/L <0.50 <0.50 7498228 <0.50 7498228 <0.50 0.50 | 7498228
Total Manganese (Mn) ug/L 6.25 7.24 7498228 13.2 7498228 7.71 0.050 | 7498228
Total Molybdenum (Mo) ug/L 0.093 0.107 7498228 0.119 7498228 0.083 0.050 | 7498228
Total Nickel (Ni) ug/L 6.48 8.74 7498228 15.2 7498228 8.66 0.020 | 7498228
Total Selenium (Se) ug/L| <0.040 <0.040 |7498228| <0.040 | 7498228 <0.040 | 0.040 | 7498228
Total Silicon (Si) ug/L 467 527 7498228 883 7498228 503 50 | 7498228
Total Silver (Ag) ug/L| <0.0050 <0.0050 | 7498228 | <0.0050 |7498228| <0.0050 |[0.0050| 7498228
Total Strontium (Sr) ug/L 4.16 5.77 7498228 8.76 7498228 4.99 0.050 | 7498228
Total Thallium (Tl) ug/L| 0.0030 0.0020 [ 7498228 | 0.0050 | 7498228 | 0.0030 |0.0020| 7498228
Total Tin (Sn) ug/L 0.024 0.017 7498228 0.014 7498228 0.020 0.010 | 7498228
Total Titanium (Ti) ug/L 11.6 9.83 7498228 17.8 7498228 10.4 0.50 | 7498228
Total Uranium (U) ug/L 0.105 0.0620 | 7498228 0.112 7498228 | 0.0820 [0.0020| 7498228
Total Vanadium (V) ug/L 0.36 0.39 7498228 0.68 7498228 0.33 0.10 | 7498228
Total Zinc (Zn) ug/L 3.37 2.54 7498228 10.3 (1) | 7781850 2.79 0.10 | 7498228
Total Zirconium (Zr) ug/L| <0.050 <0.050 |7498228| <0.050 | 7498228 <0.050 | 0.050 | 7498228
Total Calcium (Ca) ug/L 583 563 7490190 832 7490190 511 10 | 7490190
Total Magnesium (Mg) pe/L 816 1040 7490190 1890 7490190 1000 10 | 7490190
Total Potassium (K) ug/L 119 94 7490190 159 7490190 95 10 | 7490190
RDL = Reportable Detection Limit

(1) Reanalysis from the raw bottle.
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Maxxam Job #: B439784
Report Date: 2015/01/21

DIAVIK DIAMOND MINES INC.
Client Project #: AEMP

Your P.O. #: K16877
Sampler Initials: DD

LOW LEVEL TOTAL METALS WITH CV HG (WATER)

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386

Maxxam ID 102099 JQ2100 JQ2101 JQ2102
Sampling Date 2014/04/19 | 2014/04/19 2014/04/19 2014/04/19
COC Number 08344670 | 08344670 08344670 08344670

Units $S4-5 §S5-3 QC Batch $S5-4 QC Batch §S5-5-4 RDL |QC Batch
Total Potassium (K) ug/L 119 94 7498228 159 7498228 95 10 | 7498228
Total Sodium (Na) pe/L 84 77 7490190 137 7490190 69 10 | 7490190
Total Sulphur (S) ug/L 184 <100 7490190 <100 7490190 <100 100 | 7490190
RDL = Reportable Detection Limit
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Maxxam Job #: B439784
Report Date: 2015/01/21

LOW LEVEL TOTAL METALS WITH CV HG (WATER)

DIAVIK DIAMOND MINES INC.

Client Project #: AEMP
Your P.O. #: K16877
Sampler Initials: DD

Maxxam ID JQ2103 JQ2104
Sampling Date 2014/04/19 | 2014/04/19
COC Number 08344670 08344670

Units| SS5-5-5 SSC-1 RDL |QCBatch
Calculated Parameters
Total Hardness (Cac03)  |mg/L| 540 | 403 | 050 |7490189
Elements
Total Mercury (Hg) |ug/L| <0.0020 | <0.0020 |0.0020] 7498691
Total Metals by ICPMS
Total Aluminum (Al) ug/L 122 115 0.50 | 7498228
Total Antimony (Sb) ug/L <0.020 <0.020 0.020 | 7498228
Total Arsenic (As) ug/L 0.058 0.088 0.020 | 7498228
Total Barium (Ba) ug/L 8.99 7.13 0.020 | 7498228
Total Beryllium (Be) ug/L <0.010 <0.010 0.010 | 7498228
Total Bismuth (Bi) ug/L 0.0050 0.0070 0.0050( 7498228
Total Boron (B) ug/L <5.0 <5.0 5.0 |7498228
Total Cadmium (Cd) ug/L <0.0050 <0.0050 0.0050| 7498228
Total Chromium (Cr) ug/L 2.84 1.97 0.050 | 7498228
Total Cobalt (Co) ug/L 0.415 0.314 0.0050| 7498228
Total Copper (Cu) ug/L 0.416 0.621 0.050 | 7498228
Total Iron (Fe) ug/L 417 276 1.0 | 7498228
Total Lead (Pb) ug/L 0.344 0.233 0.0050( 7498228
Total Lithium (Li) ug/L <0.50 <0.50 0.50 | 7498228
Total Manganese (Mn) ug/L 7.61 6.03 0.050 | 7498228
Total Molybdenum (Mo) ug/L 0.067 <0.050 0.050 | 7498228
Total Nickel (Ni) ug/L 8.44 7.29 0.020 | 7498228
Total Selenium (Se) ug/L <0.040 <0.040 0.040 | 7498228
Total Silicon (Si) ug/L 506 428 50 7498228
Total Silver (Ag) ug/L| <0.0050 <0.0050 |0.0050| 7498228
Total Strontium (Sr) ug/L 4.50 3.71 0.050 | 7498228
Total Thallium (TI) ug/L 0.0020 0.0030 0.0020( 7498228
Total Tin (Sn) ug/L 0.014 <0.010 0.010 | 7498228
Total Titanium (Ti) ug/L 10.3 9.07 0.50 | 7498228
Total Uranium (U) ug/L 0.0670 0.0820 0.0020( 7498228
Total Vanadium (V) ug/L 0.39 0.33 0.10 | 7498228
Total Zinc (Zn) ug/L 2.80 2.43 0.10 | 7498228
Total Zirconium (Zr) ug/L <0.050 <0.050 0.050 | 7498228
Total Calcium (Ca) ug/L 473 408 10 | 7490190
Total Magnesium (Mg) ug/L 1030 730 10 | 7490190
Total Potassium (K) ug/L 94 83 10 | 7490190
Total Potassium (K) ug/L 94 83 10 | 7498228
RDL = Reportable Detection Limit
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Maxxam Job #: B439784 DIAVIK DIAMOND MINES INC.

Report Date: 2015/01/21 Client Project #: AEMP
Your P.O. #: K16877

Sampler Initials: DD

LOW LEVEL TOTAL METALS WITH CV HG (WATER)

Maxxam ID JQ2103 JQ2104
Sampling Date 2014/04/19 | 2014/04/19
COC Number 08344670 08344670

Units| SS5-5-5 SSC-1 RDL |QCBatch
Total Sodium (Na) pg/L 87 70 10 7490190
Total Sulphur (S) pg/L <100 <100 100 | 7490190
RDL = Reportable Detection Limit

Page 9 of 16

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B439784 DIAVIK DIAMOND MINES INC.
Report Date: 2015/01/21 Client Project #: AEMP

Your P.O. #: K16877

Sampler Initials: DD

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

| Package 1 | 4.7°C

Revised Report (Version:4): Due to client request, sample JQ2101 was reanalyzed for Total Zinc from an unpreserved bottle. The result for Total Zinc
has been amended. (TWI)

Revised Report (Version:5): Results have been reported onto an Electronic Data Deliverable (EDD) as per client request (TWI)
Sample JQ2101, Elements by ICPMS Low Level (total): Test repeated.

Results relate only to the items tested.
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Report Date: 2015/01/21 Client Project #: AEMP

Your P.O. #: K16877

Sampler Initials: DD

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Rob Reinert, Data Validation Coordinator

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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Attention: DDMI Environment

DIAVIK DIAMOND MINES INC.
P.0. BOX 2498

5007 - 50 AVE.
YELLOWKNIFE, NT

CANADA X1A 2P8

MAXXAM JOB #: B439797
Received: 2014/05/17, 11:10

Sample Matrix: Water
# Samples Received: 2

Your P.O. #: K16877
Your Project #: AEMP
PO # K16877

Your C.O.C. #: 08344674

CERTIFICATE OF ANALYSIS

Report Date: 2014/06/04
Report #: R1578789
Version: 1

Date Date
Analyses Quantity Extracted  Analyzed Laboratory Method Analytical Method
Acidity pH 4.5 & pH 8.3 (as CaCO3) 2 N/A 2014/05/21 BBY6SOP-00037 SM-2310B
Alkalinity - Water 2 2014/05/21 2014/05/21 BBY6SOP-00026 SM2320B
Chloride by Automated Colourimetry 2 N/A 2014/05/20 BBY6SOP-00011 SM-4500-ClI-
Conductance - water 2 N/A 2014/05/21 BBY6SOP-00026 SM-2510B
Fluoride - Mining Clients 2 N/A 2014/05/20 BBY6SOP-00012 SM-4500F C
Hardness Total (calculated as CaCO3) 2 N/A 2014/05/27 BBY7SOP-00002 EPA 6020A
Mercury (Total-LowLevel) by CVAF 2 2014/05/26 2014/05/26 BBY7SOP-00015 BC MOE Lab Manual
ICP-AES Dissolved Metals in Water 2 N/A 2014/05/23 BBY7SOP-00018 EPA 6010C
Na, K, Ca, Mg, S by CRC ICPMS (total) 2 N/A 2014/05/27 BBY7SOP-00002 EPA 6020A
Elements by ICPMS Low Level (total) 2 N/A 2014/05/26 BBY7SOP-00002 EPA 6020A
Nitrogen (Total) 1 2014/05/21 2014/05/21 BBY6SOP-00016 SM-4500N C
Nitrogen (Total) 1 2014/05/22 2014/05/23 BBY6SOP-00016 SM-4500N C
Ammonia-N (Preserved) 2 N/A 2014/05/21 BBY6SOP-00009 SM-4500NH3G
Nitrate+Nitrite (N) (low level) 2 N/A 2014/05/17 BBY6SOP-00010 EPA 353.2
Nitrite (N) (low level) 2 N/A 2014/05/17 BBY6SOP-00010 SM 4500NO3-I
Nitrogen - Nitrate (as N) 2 N/A 2014/05/17 BBY6SOP-00010 SM 4500NO3-I
Filter and HNO3 Preserve for Metals 2 N/A 2014/05/22 BBY6WI-00001 EPA 200.2
pH Water (1) 2 N/A 2014/05/21 BBY6SOP-00026 SM-4500H+B
Orthophosphate by Konelab (low level) 2 N/A 2014/05/21 BBY6SOP-00013 SM 4500 P E
Sulphate by Automated Colourimetry 2 N/A 2014/05/20 BBY6SOP-00017 SM4500-S042- E
Total Dissolved Solids (Calculated) 2 N/A 2014/05/23 BBY WI-00033 Calculated Parameter
Total Dissolved Solids (Filt. Residue) 2 2014/05/23 2014/05/28 BBY6SOP-00033 SM 2540C
Total Dissolved Solids (Filt. Residue) 1 N/A 2014/05/29 BBY6SOP-00033 SM 2540C
TKN (Calc. TN, N/N) total 1 N/A 2014/05/21 BBY6SOP-00022 SM 4500N-C
TKN (Calc. TN, N/N) total 1 N/A 2014/05/26 BBY6SOP-00022 SM 4500N-C
Phosphorus-P (LL Tot, dissolved) - UF/UP 2 2014/05/23 2014/05/24 BBY6SOP-00013 SM-4500 PE
Total Phosphorus 2 N/A 2014/05/24 BBY6SOP-00013 SM 4500 P E
Total Suspended Solids-Low Level 2 2014/05/23 2014/05/26 BBY6SOP-00034 SM-2540 D
Turbidity 2 N/A 2014/05/20 BBY6SOP-00027 SM - 2130B

* Results relate only to the items tested.

(1) The BC-MOE and APHA Standard Method require pH to be analysed within 15 minutes of sampling and therefore field analysis is required

for compliance. All Laboratory pH analyses in this report are reported past the BC-MOE/APHA Standard Method holding time.

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386
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DIAVIK DIAMOND MINES INC.
Maxxam Job #: B439797 Client Project #: AEMP

Report Date: 2014/06/04
Your P.O. #: K16877

Sampler Initials: DD

2

Encryption Key

Maxxam

04 Jun 2014 11:12:11 -07:00
Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Namita Sahni, Burnaby Project Manager

Email: NSahni@maxxam.ca
Phone# (604) 639-2614

This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total cover pages: 2

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386
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Attention: DDMI Environment

DIAVIK DIAMOND MINES INC.
P.0. BOX 2498

5007 - 50 AVE.
YELLOWKNIFE, NT

CANADA X1A 2P8

MAXXAM JOB #: B439793
Received: 2014/05/17, 11:10

Sample Matrix: Water
# Samples Received: 7

Your P.O. #: K16877
Your Project #: AEMP
PO # K16877

Your C.O.C. #: 08344666

CERTIFICATE OF ANALYSIS

Report Date: 2014/06/03
Report #: R1577832
Version: 1

Date Date
Analyses Quantity Extracted  Analyzed Laboratory Method Analytical Method
Acidity pH 4.5 & pH 8.3 (as CaCO3) 7 N/A 2014/05/21 BBY6SOP-00037 SM-2310B
Alkalinity - Water 7 2014/05/21 2014/05/21 BBY6SOP-00026 SM2320B
Chloride by Automated Colourimetry 7 N/A 2014/05/20 BBY6SOP-00011 SM-4500-ClI-
Conductance - water 7 N/A 2014/05/21 BBY6SOP-00026 SM-2510B
Fluoride - Mining Clients 7 N/A 2014/05/20 BBY6SOP-00012 SM-4500F C
Hardness Total (calculated as CaCO3) 7 N/A 2014/05/27 BBY7SOP-00002 EPA 6020A
Mercury (Total-LowLevel) by CVAF 5 2014/05/23 2014/05/23 BBY7SOP-00015 BC MOE Lab Manual
Mercury (Total-LowLevel) by CVAF 2 2014/05/26 2014/05/26 BBY7SOP-00015 BC MOE Lab Manual
ICP-AES Dissolved Metals in Water 7 N/A 2014/05/23 BBY7SOP-00018 EPA 6010C
Na, K, Ca, Mg, S by CRC ICPMS (total) 7 N/A 2014/05/27 BBY7SOP-00002 EPA 6020A
Elements by ICPMS Low Level (total) 7 N/A 2014/05/26 BBY7SOP-00002 EPA 6020A
Nitrogen (Total) 5 2014/05/21 2014/05/21 BBY6SOP-00016 SM-4500N C
Nitrogen (Total) 2 2014/05/21 2014/05/23 BBY6SOP-00016 SM-4500N C
Ammonia-N (Preserved) 7 N/A 2014/05/21 BBY6SOP-00009 SM-4500NH3G
Nitrate+Nitrite (N) (low level) 7 N/A 2014/05/21 BBY6SOP-00010 EPA 353.2
Nitrite (N) (low level) 7 N/A 2014/05/21 BBY6SOP-00010 SM 4500NO3-|
Nitrogen - Nitrate (as N) 7 N/A 2014/05/22 BBY6SOP-00010 SM 4500NO3-|
Filter and HNO3 Preserve for Metals 4 N/A 2014/05/22 BBY6WI-00001 EPA 200.2
Filter and HNO3 Preserve for Metals 3 N/A 2014/05/27 BBY6WI-00001 EPA 200.2
pH Water (1) 7 N/A 2014/05/21 BBY6SOP-00026 SM-4500H+B
Orthophosphate by Konelab (low level) 7 N/A 2014/05/21 BBY6SOP-00013 SM 4500 P E
Sulphate by Automated Colourimetry 7 N/A 2014/05/20 BBY6SOP-00017 SM4500-S042- E
Total Dissolved Solids (Calculated) 7 N/A 2014/05/23 BBY WI-00033 Calculated Parameter
Total Dissolved Solids (Filt. Residue) 7 N/A 2014/05/28 BBY6SOP-00033 SM 2540C
TKN (Calc. TN, N/N) total 5 N/A 2014/05/22 BBY6SOP-00022 SM 4500N-C
TKN (Calc. TN, N/N) total 2 N/A 2014/05/26 BBY6SOP-00022 SM 4500N-C
Phosphorus-P (LL Tot, dissolved) - UF/UP 6 2014/05/20 2014/05/21 BBY6SOP-00013 SM-4500 PE
Phosphorus-P (LL Tot, dissolved) - UF/UP 1 2014/05/26 2014/05/27 BBY6SOP-00013 SM-4500 PE
Total Phosphorus 4 N/A 2014/05/21 BBY6SOP-00013 SM 4500 P E
Total Phosphorus 3 N/A 2014/05/27 BBY6SOP-00013 SM 4500 P E
Total Suspended Solids-Low Level 7 2014/05/23 2014/05/26 BBY6SOP-00034 SM-2540 D
Turbidity 7 N/A 2014/05/20 BBY6SOP-00027 SM - 2130B

* Results relate only to the items tested.

(1) The BC-MOE and APHA Standard Method require pH to be analysed within 15 minutes of sampling and therefore field analysis is required

for compliance. All Laboratory pH analyses in this report are reported past the BC-MOE/APHA Standard Method holding time.
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Appendix E

Dust Gauge Collection Standard Operating Procedure

DIAVIK DIAMOND MINE
2014 Dust Deposition Report
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Dust Gauge Collection

Dust5

Description

Dust gauge collections involves twelve dust gauge stations including two control stations. Dust
gauges are monitored quarterly; in order to measure dust deposition at stations surrounding
Diavik Mine site.
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Dust Gauge Collection

2 PURPOSE

The purpose of this Standard Operating Procedure is to outline the methodology for collecting
dust gauges. This program is aimed at understanding dust deposition rates associated with
project activities. Results collected for this program are complied and placed in the Appendix
for the annual AEMP report.

3 SCOPE

3.1 Scope of Procedure

There are 12 dust gauges (10 stations, plus 2 control), established on and around East
Island for monitoring airborne dust particles. All dust gauges should be collected quarterly
during both summer and winter. . Before heading out, be sure to check the clean
replacement tubes for leakage by filling them with water and placing them in the sink. If
they leak, they must be repaired with acrylic epoxy before use. A map illustrating
coordinates and where the gauges are located is on the last page of this SOP.

Dust 01 533964 7154321 Dust 7 536819 7150510
Dust 2A 535678 7151339 Dust 8 531401 7154146
Dust 3 535024 7151872 Dust 9 541204 7152154
Dust 4 531397 7152127 Dust 10 532908 7148924
Dust 5 535696 7155138 Dust C1 534979 7144270
Dust 6 537502 7152934 Dust C2 528714 7153276

4 DEFINITIONS
N/A

5 RESPONSIBILITIES

5.1 Environment Superintendant

It is the responsibility of the superintendent to ensure that satisfactory provisions for safety
and health are made for remote field activities by:

# Instituting, maintaining and communicating this procedure and ensuring technical best
practice requirements are properly incorporated;

# Ensuring that the responsibilities for safety and health are communicated to all
participants;

Ensuring that the risks associated with remote field activities are managed effectively;
Providing appropriate information, instruction and training to all participants
5.2 Environment Supervisor

The Environment Supervisor has a responsibility to ensure that:
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ENVIRONMENT
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Dust Gauge Collection

5.3

All personnel have read and understand the appropriate SOPs
Ensuring proper tools are used for risk management (JHAs, Takeb5s, Hazard IDs)
All legal requirements are followed

LR NI NS Y

All equipment and PPE required for the sampling program are available and have had
the scheduled maintenance and repair completed
The appropriate quality control/quality assurance practices are followed

All personnel have completed the required training before completing the tasks
assigned

Technicians and Contractors

Each staff member, student and contractor has a moral and legal responsibility for
ensuring that his or her work environment is conductive to good health, safety and
environment practices by:

Complying with all standard operating procedures;

H

Undertaking relevant safety and health training;
Reviewing and becoming familiar with all related documents and reference material;

Taking action to eliminate, minimize, avoid and report hazards of which they are
aware;

Making proper use of all safety devices and PPE;
Not placing at risk the safety and health of themselves or any others;

N

Ensuring all equipment is maintained and in a safe working condition;

LR N ‘NS N

Ensuring samples are obtained using proper quality assurance and control
procedures;

Attending and participating in daily Field Work Planning sessions;
Documenting any safety or procedural issues that occur during the program
# Ensuring all field equipment is in good repair and ready to work

6 PROCEDURE

6.1
6.1.1

Key HSEQ Aspects

Remote field work/Environmental Exposure

When travelling further in to the field, the completion of a detailed Remote Field Work
Permit ENVI-135-0112 , is mandatory. The plan must be signed by all field personnel as
well as the on-site supervisor, and a copy made available to the field crew as well as on-
site staff. Environmental exposure can be a significant risk for those who are unprepared.
Risks are seasonal, and winter time considerations include frost nip/frostbite,
hypothermia, dehydration, windburn, sunburn and snow blindness. Summer time risks
include heat exhaustion/heat stroke, insect bites, dehydration, sunburn, windburn and
hypothermia (due to cold water exposure/submersion). During winter it is extremely
important to dress appropriately for the conditions and bring extra clothing and winter gear
with you. Conditions can quickly change in this area; be prepared and continuously
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Dust Gauge Collection

6.1.2

monitor the weather while you work. If you notice a front moving in, ensure you allow
enough time to get back to site. If you do not think that you can get back to site, consider
alternative areas for shelter. The waypoint file GPS_Essentials on the p-drive should be
uploaded into all GPS’s; this file contains coordinates for many alternative shelters around
Lac de Gras. If you must wait out the storm at your present location, prepare your survival
kit and erect a temporary, make-shift shelter. Always be sure to communicate your plans
to your on-site designate so that they are aware of the situation and can begin to
coordinate a response as required. Environment staff are the first choice for on-site
designate. If they are not available, a Safety representative would be assigned this role.

Equipment Operation and Break Downs

Operating equipment in this environment can involve risks such as: collision with rocks or
other equipment, rollovers, spinning out/loss of control, machine fire, exhaust inhalation,
vibration impacts, hearing damage, muscle sprains/strains, spills, cold water submersion
(due to man-overboard, boat accident, aircraft crash or falling through the ice), aircraft
crash, getting lost and becoming stranded in unfavourable conditions. In order to control
these risks, it is important to conduct all required mechanical inspections prior to using
equipment for field work. Ensure all field equipment is well maintained throughout the
season, and that you are familiar with machine operation and basic field maintenance.
Also ensure that you have and use the correct PPE for the equipment you are using. A
survival kit must be carried for work farther afield; know the contents of this kit and
wilderness survival skills.

6.2 Tools Required

Clean Replacement Cylinders Glass Beakers (1000 mL)
Large/Clear/Heavy-duty Plastic Bags TSS Filters

Duct Tape High Temp Oven

Permanent Marker Fire Proof Gloves/Tongs
Map/GPS With Coordinates Tweezers

Multi-tool (Leatherman) Boat/Snowmobile (Seasonal)
Spot Locator / Satellite Phone Survival Kit

XL Latex Gloves

6.3 Procedural Steps

6.3.1

+

Sample Collection

Samples are collected through various methods, depending on location. You can walk,
drive, boat, snowmobile or use helicopter to access the various sites. Be sure to bring
clean tubes with you to replace the ones you will be collecting. Clean tubes are stored in
the Environment field lab.

Pull the copper tube out of the center of the fiberglass shield, keeping it upright. If the
tube is stuck or frozen to the bottom, try wiggling it from the top, or tapping it with a multi-
tool near the bottom. If it will not come free, you can remove the shield and then pop the
tube out. Be sure to replace the shield and insert a new copper tube afterwards.
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Dust Gauge Collection

Once you retrieve the tube, cover it right-side-up with a sampling glove and then with a
large, heavy-duty plastic bag. Fold the bag around the tube and secure it to the tube
using duct tape. Label the bag with the station number, date and time collected. Keep
the tube upright and secure at all times during transport. If it is going to be a rough boat
or sled ride, you may want to consider double-bagging the tube with one bag on top and
another from below.

(Summer Samples) Once sample tubes are back in the lab, the sample is transferred into
a labeled glass beaker. Clear as much of the dried-on algae, dust, etc. that is found on
the inside of the tube with distilled water and add it to the beaker. Run the water through
the TSS analysis (ENVI-403-0112 RO0). It may take multiple filters to complete one
sample.

(Winter Samples) Once sample tubes are back in the lab, let the snow melt within the tube
by leaving them at room temperature secured in a cooler. Once all the snow has melted,
transfer the sample into a labelled glass beaker. From here, follow the same procedures
as those outlined above in summer collection.

The resulting filter(s) with the dust particles are put into ceramic crucibles (1 filter per
crucible) and dried in DDMI’s high temperature oven at 650°C for 1 hour. This will burn off
any organic materials from the filter. You are required to wear heavy-duty fire-proof
gloves and use a long set of tongs designed to hold the crucibles. The high temperature
oven should be set up within the fume hood and be sure to turn on the fume hood fan.
Ensure that you record the sample number on the crucibles in pencil before they are put
into the oven.

When samples are removed from the oven, Let the Crucibles initially cool, and then place
the crucibles into the labeled tin tray that the filter originally came in. Place this
combination into the dessicator to allow the sample to cool off for an hour at minimum.
Once cooled, remove the filter from the crucible using tweezers and weigh only the filter
according to the procedure outlined in the TSS analysis SOP ENVI-403-0112 RO If any
of the dust has fallen into the crucible during drying in the oven, be sure to tip the crucible
and add this dust to the top of the filter prior to weighing.

Record the results on the Dust Gauge Data Form (ENVI-178-0312).

To determine the dustfall deposition rate, use the equation below:

Daily Dustfall Deposition (mg/dm2/d) = (TP (mg) / SA (dmz)) / TDD (d)

Where:
TP (mg) = Total Particulate
SA (dmz) = Surface Area of Dust Gauge Collection Tube
TDD = Total Days Gauge was Deployed

7 QUALITY OUTCOMES AND EXPECTATIONS

71
7.2

7.3

This SOP will allow procedures to be conducted safely in order to avoid injury.

Adherence to this SOP as well as reference to the related documents will ensure successful
retrieval of the dust samples for analysis.

It is also expected that all employees and contractors adhere to this SOP.
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Snow Survey

Snow Survey Sample Program Map

Description

Snow sampling at the Diavik Diamond Mine consists of snow core sampling to monitor dust
deposition rates relative to predictions outlined in the DDMI Environmental Effects Report (1998),
and snow water quality sampling in support of the DDMI Aquatic Effects Monitoring Program
(AEMP).
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Snow Survey

3.2

PURPOSE

The purpose of this guide is to promote efficient and accurate snow surveying and to
establish uniform sampling procedures.

SCOPE

Scope of Procedure

This standard operating procedure (SOP) describes the responsibilities and processes for
collecting, documenting, and processing snow samples from at the Diavik mine site a
surrounding Lac de Gras area (during ice cover). This procedure applies to all Diavik
Diamond Mines personnel and contractor personnel authorized to collect samples under the
current years Aurora Research Institute — Aquatic Effects Monitoring Program (AEMP)
Research Permit.

Scope of Activities

This procedure has been developed to be consistent with the requirements of the AEMP
design document and Environmental Effects Monitoring.

4 DEFINITIONS

4.1

QA/QC

# quality assurance/quality control. Methods undertaken to ensure sampling procedures
and handling are accurate and precise. QA/QC can also refer to a type of sample used
to assess field and laboratory performance, e.g. duplicate samples.

5 RESPONSIBILITIES

5.1 Environment Superintendent
It is the responsibility of the superintendent to ensure that satisfactory provisions for
safety and health are made for remote field activities by:
# Instituting, maintaining and communicating this procedure and ensuring technical best
practice requirements are properly incorporated;
# Ensuring that the responsibilities for safety and health are communicated to all
participants;
# Ensuring that the risks associated with remote field activities are managed effectively;
# Providing appropriate information, instruction and training to all participants;
5.2 Environment Supervisor
The Environment Supervisor has a responsibility to ensure that:
# All personnel have read and understand the appropriate SOPs
Document #: ENVR-512-0213 RO This is not a controlled document when printed
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Snow Survey

# Ensuing proper tools are used for risk management (JHAs, Take5s, Hazard IDs)
# All legal requirements are followed

# All equipment and PPE required for the sampling program are available and have had
the scheduled maintenance and repair completed

# The appropriate quality control/quality assurance practices are followed

# All personnel have completed the required training before completing the tasks assigned

5.3 Environment Technicians and contractors:

Each staff member, student and contractor has a moral and legal responsibility for ensuring
that his or her work environment is conductive to good health, safety and environment
practices by:

# Complying with all standard operating procedures;

# Undertaking relevant safety and health training;

# Reviewing and becoming familiar with all related documents and reference material;

# Taking action to eliminate, minimize, avoid and report hazards of which they are aware;
# Making proper use of all safety devices and PPE;

# Not placing at risk the safety and health of themselves or any others;

# Ensuring all equipment is maintained and in a safe working condition;

# Ensuring samples are obtained using proper quality assurance and control procedures;
# Attending and participating in daily Field Work Planning sessions;

# Documenting any safety or procedural issues that occur during the program.
6 PROCEDURE

6.1 Key HSEQ Aspects

Sampling requires physical labour in a cold environment with potentially inclement weather.
All field personnel must be trained to recognize signs of frostbite, hypothermia, fatigue and
heat stress; and avoid these symptoms with proper hydration, dress, and work schedules.

Due to the remote nature of sampling locations, all field personnel are to use extreme
caution, and must be equipped with appropriate personal protective equipment. This may
include cut resistant & latex gloves, hearing protection, safety glasses and emergency
survival kits.

Field personnel must be competent, with appropriate training, skills and experience required
to carry out the activities safely. Fieldwork requires an awareness of potential hazards and
common sense. Under no circumstances should field work be conducted alone, and
participants must always be aware of changing weather conditions.
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Snow Survey

Completion of a detailed Field Work Permit is mandatory prior to undertaking any off-site
activities. The plan must be signed by all field personnel as well as the on-site supervisor,
and a copy made available to the field crew as well as on-site staff.

Prior to initiating any off-site sampling programs, personnel must be familiar with the
Remote Field Safety ENVR-501-0112

6.2 Planning

6.2.1 Program Management

The sampling snow survey will be completed annually in April. The survey design
consists of 24 sample stations, including 3 control areas established along 5 transect lines
originating from East Island and extending onto Lac de Gras.

Table 1 - Snowcore Sampling Locations

Transect Line Station UTM E (NAD 83) | UTM W (NAD 83) Description

SS1-1 533911 7154288 Land

SS1-2 533924 7154367 Land

1 SS1-3 533966 7154517 Land
SS1-4 534485 7155094 Ice
SS1-5 535099 7156279 Ice
SS2-1 537553 7153473 Ice
2 SS2-2 537829 7153476 Ice
SS2-3 538484 7153939 Ice
SS2-4 539151 7154685 Ice
3 SS3-4 536585 7151002 Ice
SS3-5 537623 7150817 Ice

SS4-1 531491 7152211 Land

SS4-2 531356 7152261 Land

4 SS4-3 531331 7152434 Land
SS4-4 531141 7153167 Ice
SS4-5 531405 7154116 Ice

SS5-1 533150 7148925 Land

SS5-2 533150 7148875 Land
5 SS5-3 533150 7148700 Ice
SS5-4 533150 7147950 Ice
SS5-5 533150 7146950 Ice

Control 1 534983 7144271 Land

Control 2 528714 7153281 Land

Control 3 538650 7148750 Land
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6.2.2 Sampling Requirements — Dust Deposition

Dust deposition will be measured in-house using standard DDMI Total Suspended Solids
laboratory procedures ENVR-403-0112. To facilitate this analysis, a composite sample
comprised of a minimum of 3 snow cores will be collected at ALL (land and Ice) of the
snow sampling stations. In areas with low snow pack a minimum of 35 SWE should be
collected to a sufficient volume of water is available for processing. This may require more
than the minimum 3 cores.

6.2.3 Sampling Requirements — Snow Water Quality

Snow water quality samples are required for all sample stations on Lac de Gras identified
as on-ice locations, as well as at the three control areas Table 1 - Snowcore Sampling
Locations. Snow chemistry analysis will be conducted by Maxxam Analystics. To facilitate
the required analysis Table 2- Snow Water Quality Sample Requirements, @ composite sample
comprised of a minimum of 3 snow cores will be collected at all of the snow water quality
stations.

Table 2- Snow Water Quality Sample Requirements

Maxxam Bottle Analysis Minimum Volume of Preservative
Sample Required (ml)
Metals Total ICP Metals 120 1ml Nitric Acid — HNO;
(Ultra Low)
Nutrients Ammonia 120 0.5 ml Sulfuric Acid
Routine Sulfates, Nitrates, and 1000 None Required
Nitrites
TSS, Turbidity & pH TSS, Turbidity & pH 1000 None Required
(Routine, 2" Bottle)

Total Sample Volume Required

2240ml + 30% Triple

3000ml = 100SWE

Rinse

Determining anticipated sample volume from Snow Water Equivalent (SWE)
Sample Water (ml) = SWE (cm) x 30(cm?)
3000ml /30cm? = SWE = 100cm SWE

Therefore the aggregate SWE collected at a sample site must be at lease 100cm to
ensure sufficient volume for water quality analysis.

6.3 Quality Assurance and Quality Control
Quality Control will be achieved through the use of duplicate and blank samples.

# Duplicate samples will be collected for a minimum 10% of the total samples (both Dust
and Water Quality).
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# At least two duplicate samples for the dust deposition samples
# At least two duplicate samples for the water quality samples

# One equipment blank will be collected and processed by Maxxam for water quality
chemical analysis. Maxxam DI water batch number will be recorded on the field sheet.
Equipment blank will be completed from a single batch of DI water. Ensure that
information from the DI water is recorded on the field sheet. Batch ID and Expiry date.

Quality assurance will be achieved via the following processes;

# Field data sheets will be utilized to document any and all observations, or occurrences
that may impact the integrity of the samples, as well as corrective actions implemented
to deal with those occurrences.

# If a sample becomes compromised, it will be recorded on the field data sheet, the
sample will be discarded and a new sample collected.

# Individuals collecting the samples will take precautions to eliminate sample
contamination during handling. Avoid touching insides of sample bags, avoid contacting
the snow samples with anything other than the sampling corer.

Steps will be taken prior to, during, and after sampling to ensure all samples are correctly
labeled with the sample date, sample ID, and sample type.

6.4 Equipment Inspection & Preparation

Prior to commencing the sampling program, inspect all sampling equipment for fouling,
contamination, or damage. All of the polyacrylic tubes that will be utilized will be rinsed with
a 10% Nitric Acid solution to ensure they are clean prior to the initiation of the program.

Snow Corer — Inspect the core tube to ensure measurement etchings are legible. Check
the cutting edge to ensure blade is not deformed or damaged. Inspect the handles and
threads to ensure they will assemble and disassemble without binding. Ensure the corer
has been de-contaminated (acid rinsed) prior to commencing the program.

Weighing Scale and Cradle — Inspect the scale and cradle for deformity or damage

Snowmobiles — Inspection and use of snowmobiles will be in accordance with ENVR-603-
0112

Communication — Inspect all communication equipment (Radios/Sat Phones, Spot
Personal Locator) to ensure they are operational and functional. Ensure batteries (including
spares) are fully charged. Ensure check-in times and procedures are clearly identified on
the Field Work Permit.

Navigation — Inspect GPS and spare batteries to ensure equipment is functioning correctly.
Verify that all sample locations are present and correct, and that the GPS Essentials file is
loaded. Ensure an appropriate map is present to allow navigation back to site should the
GPS fail.
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Personnel Gear — In addition to winter survival equipment, each individual participating in
off-site activities is expected to carry appropriate personal gear and equipment as is
deemed necessary for the individual well being in an emergency situation.

Survival Kit — Inspect survival kit and Ice Rescue kits to ensure that they are complete and
all items are functional and ready for use.

Misc - Individual core samples will be compiled into plastic bags (soil sampling bags) and
sealed with zip-ties until they are ready for processing. Prior to the program commencing
bags must be inspected to ensure they are new and clean.

6.5 Tools Required

Table 3 - Tools and Gear Required

Snow Corer & Handles Snow Survey Map
Transport Case GPS & Waypoints
Weighing Scale & Cradle Satellite Phone
Sample Collection Bags & Zip Ties Spot Personal Locator
Black Permanent Marker Survival Kit

Field Data Sheets (Pens/Pencils) & Clipboard Ice Rescue Kit

6.6 Procedural Steps

6.6.1 Sample Collection
Navigate to the sampling locations — If the sample point falls on or immediately adjacent to
the winter road adjusts your location to the nearest area with natural snow coverage (ie
not impacted by the road or snow clearing).
Assemble the corer by threading the handles onto the tube, and re-inspect the snow corer
for fouling and/or damage that may have occurred during transportation.
Fill in station location and weather information on the field data sheet. Identify snow
conditions and dust observations in the comments section.
Prior to collecting a sample re-inspect the tube to check for cleanliness.

# Take the weight of the empty snowcorer at each station prior to collecting
any samples.

# For all station requiring snow water chemistry, collect the dust sample first —
this will effectively rinse the corer with ambient snow minimizing cross
contamination from locations.

Hold the corer vertically (cutter end down) and drive it through the snow to the ground/ice
surface below. Be sure the cutter contacts the ground/ice as compacted snow/ice may
feel like the ground and result in an incomplete core.
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Before raising the corer, read the depth of the snow (nearest cm) and record on the field
datasheet.

Turn the corer at least one full turn to cut the core loose from the ground/ice surface.
Carefully raise the corer and record the length of the core extracted. [ Note: this could
potentially be different from the depth of snow, see next]

Inspect the cutter end of the tube for dirt or litter, with gloves on carefully remove soil and
litter from the core. If need be correct the length of the core extracted by subtracting the
depth of the soil or litter (plug). Record adjusted core length and litter/soil observations on
the field data sheet.

Carefully balance the corer containing the core on the weighing cradle.
# Suspend the corer (like a pendulum) do not hold the corer tube or handles

To ensure and accurate reading, gently tap the scale to be sure it is not sticking or
binding.

Read the weight of the tube and core from the graduations on the scale. The scale is
marked in cm of water.

Record the weight of the corer and the core to the nearest one-half cm.

To collect the core, lift the tube from the cradle and turn cutter und up. Gently tap the
corer and the extracted core will slide out the top end. Be sure to use a clean/new sample
bag to catch the core sample.
# Ensure all sample bags are clearly labelled with the station ID, sample type,
date, and number of cores included in the composite
# Ensure all bags are sealed using a clean zip-tie

Weigh the empty sampling tube following the first and at least every fourth sample as the
weight will change as small particle of water or snow accumulate/cling to the inside and
outside of the tube and checking will make the data more accurate. Record the weight of
the empty corer on the field data sheet.

Subtract the weight of the empty tube from the weight of the tube and core to obtain the
water content of the sample.

Density calculations can be completed back in the lab following the completion of the
program.

Density (g/cm®) = Total SWE Collected (g/cm?) / Total Snow Core Length Collected
(cm)
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6.6.2

6.6.3

*assumes pure water density 1g/cm®

Prior to moving to the next sampling location ensure the field datasheet is complete.

Sample Processing

Prior to processing, all samples must be kept in a frozen state to minimize sample
degradation.

When preparing the samples for decanting and analysis, remove the sample bags from
the freezer. Check to ensure that the top of the bag is well twisted and the zip-tie is tight.
Place the sample bag into a new (clean) sample bag and affix a zip-tie to seal the second
bag. This double bagging will help to ensure no sample is lost during the melting process.
To process samples, they will require anywhere from 12-36 hours to thaw at room
temperature.

Place the sealed sample bags upright in clean coolers in the lab to thaw overnight.
Once a sample is completely melted it is ready for processing.

Sample volume can be determined using a scale accurate to 1g, set up scale, tare the
sampling basin with two bags and 2 zip-ties. Place sample bags in the basin and record
the weight of each of the bags on the field sheet.

Dust deposition samples will be processed in the DDMI Lab for TSS.

# The entire volume of sample must be processed - this may require the use
of multiple filters.

# For samples with large quantities of organics (twigs/leaves etc.) it may be
necessary to sieve the sample through a course filter prior to processing.

# Given the possibility of the samples containing organic matter, sample filters
will be dried in the high temperature oven (650°F) for 1hr to burn off any
organics on the filter.

# Allow Samples to cool in the desiccator prior to weighing the filters.

Snow Water Quality samples will be decanted to fill the appropriate (pre-labelled) Maxxam
sample bottles as per standard water sampling procedures. Any excess sample water
can be discarded.

Sample Chain of Custody

For all samples collected, a complete, accurate and clearly legible field data sheet must
be filled out.
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All samples collected must be logged in the Environment Sample Bible immediately
following return to the office.

Results from DDMI Lab TSS analysis are to be recorded on the field sheet and
electronically input into the MP5 database.

Prior to placing any field samples into the lab refrigerator or freezer for storage, field
personnel must recheck all bag labels to ensure accuracy.

Prior to placing any Maxxam samples into the lab refrigerator for storage, personnel must
recheck all bottle labels to ensure accuracy.

Samples will be shipped to Maxxam Analystics as per ENVR-206-0112 — CHAIN OF
CUSTODY & SAMPLE SHIPPING — and accompanied by CoC documentation.

7 QUALITY OUTCOMES AND EXPECTATIONS
# Successful completion of the Snow Sampling program
# No safety or environmental incidents for the duration of the program

# No errors in sample labelling, shipping and analysis

# Thorough documentation on field datasheets, COCs and program sample schedule
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EXECUTIVE SUMMARY

In 2014, Diavik Diamond Mines (2012) Inc. (DDMI) performed the field component of its Aquatic Effects
Monitoring Program (AEMP) in Lac de Gras, Northwest Territories, as required by Water Licence W2007L2-
0003 and according to the AEMP Study Design Version 3.5 approved by the Wek’éezhii Land and Water
Board (WLWB). This report presents the analyses of effluent and water chemistry data collected during the
2014 AEMP field sampling and from relevant stations in the Surveillance Network Program (SNP).
Objectives of the water quality monitoring component of the AEMP were to assess effects of the Mine
effluent on water quality in Lac de Gras.

Water quality variables were assessed for a Mine-related effect according to Action Levels in the Response
Framework. Nineteen variables demonstrated an effect equivalent to Action Level 1. These consisted of
specific conductivity, total dissolved solids (TDS; calculated), calcium, chloride, potassium, sodium,
sulphate, nitrate, aluminum, antimony, barium, copper, chromium, lead, molybdenum, silicon, strontium, tin
and uranium. With near-field (NF) exposure area median concentrations greater than two times the median
concentrations in reference areas, these 19 variables were identified as substances of interest (SOls).

Of the 19 SOls that triggered Action Level 1, eight also triggered Action Level 2, which was applicable
because the 5t percentile concentration in the NF exposure area exceeded two times the median
concentrations in reference areas and the normal range for Lac de Gras. None of the SOls triggered Action
Level 3.

Quality control issues identified with the ammonia data in 2014 prevented the evaluation of Action Levels
for ammonia. Given the issues with the ammonia analysis, ammonia was retained as an SOl in 2014.
Fluoride was also included in the list of SOIs in 2014, because concentrations in the Mine effluent were
greater than the AEMP Effects Benchmark for the protection of aquatic life in seven percent of samples.
Fluoride did not trigger an Action Level in 2014, and concentrations at lake water monitoring stations were
within the AEMP Aquatic Life Effects Benchmark value in all samples.

Toxicity testing of effluent samples indicated that the effluent was generally not toxic as tested. All 32
samples submitted for lethal testing were designated as a pass (i.e., less than 50 percent [%] mortality in
the 100% effluent sample). Two of the 24 samples submitted for sublethal testing affected Ceriodaphnia
dubia reproduction (December 2013 and March 2014 effluent samples); however, in both cases the
reduction in reproduction relative to the control was only marginally greater than the criterion used to
designate a test failure. Regulated effluent variables were below applicable Effluent Quality Criteria (EQC)
for the 2014 monitoring period in all samples, with the exception of one oil and grease sample, which was
due to a quality assurance/quality control (QA/QC) issue.
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1 INTRODUCTION AND OBJECTIVES

1.1 BACKGROUND

In 2014, Diavik Diamond Mines (2012) Inc. (DDMI) completed the field component of its Aquatic Effects
Monitoring Program (AEMP), as required by Water Licence W2007L2-0003 (WLWB 2007). This report
presents the analysis of effluent and water chemistry data collected during the 2014 field program. The
ice-cover season sampling program was carried out by DDMI according to the AEMP Study Design Version
3.4 (Golder 2014a) and the open-water season program was completed under the revised AEMP Study
Design Version 3.5 (Golder 2014b).

The assessment of effects was based on the updated Version 3.5 Study Design (Golder 2014a), which was
approved by the Wek’éezhii Land and Water Board (WLWB) on May 29, 2014 (WLWB 2014). Details on
methods are provided in Section 2. Section 3 provides the results of the assessment, while Section 4
provides a summary and discussion of the results. Conclusions from the 2014 AEMP are provided in
Section 5.

1.2 OBJECTIVES

Substances released from the Diavik Diamond Mine (Mine) must enter the water of Lac de Gras before
aquatic organisms can be exposed to the material released, and potentially be affected by this material.
Water quality represents a valuable early warning measurement endpoint to identify potential effects to
aquatic biota in Lac de Gras. The objective of the water quality monitoring component of the AEMP is to
assess the effects of Mine effluent on water quality in Lac de Gras. Water chemistry data were analyzed to
determine whether there were differences in water quality between areas exposed to Mine effluent and
reference areas.

1.3 SCOPE AND APPROACH

The 2014 AEMP water quality survey in Lac de Gras was carried out according to the requirements
specified in the AEMP Study Design for an interim monitoring year (Golder 2014b). The focus of the annual
report for an interim monitoring year is to assess effects on water quality in Lac de Gras by evaluating
whether an Action Level has been triggered. The Response Framework used to categorize water quality
variables according to Action Levels is described in the AEMP Study Design. The magnitude, extent, and
importance of an effect are defined in the Action Level categories. The full suite of water quality variables
analyzed in 2014 was included in the Action Level screening. Field measurements (i.e., depth profile data)
are discussed qualitatively, and nutrients (phosphorus and nitrogen) are evaluated in the Eutrophication
Indicators report (Golder 2016a).
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The results of the Action Level screening were used in combination with an assessment of effluent
chemistry to identify a subset of variables with potential Mine-related effects. These variables are called
substances of interest (SOls). The intent of defining SOIs was to identify a meaningful set of variables that
will undergo further analyses, while limiting analyses for variables that were less likely to be affected.
Substances of interest were evaluated for trends in the Mine effluent as well as at the mixing zone boundary
in Lac de Gras. The extent and magnitude of effects in the exposure area of Lac de Gras were evaluated
for each SOI as defined by the Action Level criteria.
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2 METHODS

2.1 FIELD SAMPLING

The water quality field sampling program included the collection of in situ water quality measurements and
of water samples for chemical analysis. Water column profile measurements were collected at AEMP
stations using multi-parameter water quality meters (Hydrolab and YSI) following the methods described in
DDMTI’s Standard Operating Procedure (SOP), ENVR-608-0112 “Hydrolab Calibration, Deployment and
Download.” Collection of water samples followed the protocols described in ENVR-014-0311 “AEMP
Sampling — Ice Cover” and ENVR-003-0702 “AEMP Monitoring Program — Open Water”. Water samples
were handled according to ENVR-303-0112 “Laboratory Quality Assurance/Quality Control” and ENVR-
206-0112 “Processing Maxxam Samples and Tracking Documentation.”

Effluent and lake water quality data collected in support of the Mine’s Surveillance Network Program (SNP)
were incorporated into the 2014 AEMP report. The SNP monitoring period included data collected from
November 1, 2013 to October 31, 2014. Treated effluent from the North Inlet Water Treatment Plant
(NIWTP) was sampled from both diffusers. Sampling station SNP 1645-18 is for the original diffuser in Lac
de Gras and station SNP 1645-18B is for the second diffuser, which became operational on September 13,
2009 (Figure 2-1). Sampling is completed approximately every six days at these stations.

Water quality sampling at the mixing zone boundary is completed at three stations (SNP 1645-19A, SNP
1645-19B2, and SNP 1645-19C), which are located along a semi-circle, 60 metres (m) from the effluent
diffusers (Figure 2-1). These stations represent the edge of the mixing zone, which covers an area of
approximately 0.01 square kilometres (km?2. Station SNP 1645-19B2 was established in 2009 to replace
Station SNP 1645-19B after the second diffuser became active in Lac de Gras. Sampling at the mixing
zone boundary occurs monthly at the lake water surface and at 5-m depth intervals at each station for the
duration of the 2014 monitoring period.

Water quality sampling at AEMP stations in 2014 was carried out during the interim monitoring program,
which included sampling in exposed areas of the lake (Golder 2014b). The reference areas in Lac de Gras
are sampled every third year during the comprehensive monitoring program to allow for detailed
assessment of Mine-related effects. The next comprehensive monitoring program is scheduled for 2016. In
2014, sampling areas consisted of the near-field (NF) exposure area and the three mid-field (MF) exposure
areas (MF1, MF2 and MF3), which are located along three transects which extend into the lake from the
NF area (Figure 2-1). The study design incorporated a cluster of replicate stations in the NF area and
stations located along transects in the MF areas (Golder 2014b). Five stations were sampled in the NF
exposure area. Four stations were located in the MF2-FF2 area, three stations within the MF1 area, and
seven stations within the larger MF3 area. The AEMP stations were approximately 20 m deep. An additional
station located at the Lac de Gras outflow to the Coppermine River (LDG48) was also sampled. Coordinates
of the AEMP stations, and their approximate distance from the Mine effluent diffusers by flow path, are
provided in Table 2-1.
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The AEMP water quality sampling was carried out over two monitoring periods: ice-cover and open-water.
Ice-cover season (late winter) sampling was completed from April 22 and April 30, 2014. Open-water
sampling was completed from August 20 September 1, 2014. The same locations were sampled in each
sampling season. In total, water quality samples were collected from 19 exposure area stations. A detailed
sampling schedule for the 2014 AEMP is provided in Appendix A, Table A-1.

Exposure stations (NF and MF areas) were sampled at three depths (top, middle, and bottom) during each
season, as these stations are likely to have vertical gradients in water quality as a result of the Mine
discharge. Near-surface water samples (top) were collected at a depth of 2 m below the water surface, and
bottom samples were collected at 2 m above the lake bottom. Mid-depth samples were collected from the
mid-point of the total water column depth. Station LDG-48 was sampled at mid-depth only.
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Table 2-1 Locations of the 2014 AEMP Water Quality Monitoring Stations

. Eastin Northin Dis_tance frca)m
Area Type Area Station (UTM)g (UTM)g lef?l::;rs‘ )
NF1 535740 7153854 394
NF2 536095 7153784 501
Near-field NF3 536369 7154092 936
NF4 536512 7154240 1,131
NF5 536600 7153864 968
MF1-1 535008 7154699 1,452
Mid-field 1 MF1-3 532236 7156276 4,650
MF1-5 528432 7157066 8,535
. MF2-1 538033 7154371 2,363
Exposure Mid-field 2 MF2-3 540365 7156045 5386
MF3-1 537645 7152432 2,730
MF3-2 536816 7151126 4,215
MF3-3 536094 7148215 7,245
Mid-field 3 MF3-4 532545 7147011 11,023
MF3-5 528956 7146972 14,578
MF3-6 525427 7148765 18,532
MF3-7 521859 7150039 22,330
Far-field 2 FF2-2 541588 7158561 8,276
FF2-5 544724 7158879 11,444
Outlet of Lac de Gras LDG-48 490900 7161750 -

UTM = Universal Transverse Mercator, NAD83, Zone 12V.
a) Approximate distance from the diffusers along the most direct path of effluent flow.

2.2 LABORATORY ANALYSES

Water samples were shipped to Maxxam Analytics Inc. (Maxxam), Burnaby, British Columbia, for analysis
of general parameters, major ions, nutrients and total and dissolved metals. A list of the variables analyzed
and the analyte-specific detection limits (DL) used by Maxxam in 2014 are provided in Table 2-2.
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Table 2-2 Detection Limits for Water Quality Analysis, 2014 AEMP

Variable | unit | DL Variable Unit DL
Conventional Parameters Metals (Total and Dissolved)
Acidity (pH 4.5) mg/L 0.5 Aluminum ug/L 0.2
Acidity (pH 8.3) mg/L 0.5 Antimony ug/L 0.02
Total Alkalinity mg/L 0.5 Arsenic ug/L 0.02
Alkalinity (Phenolphthalein as CaCOs) mg/L 0.5 Barium ug/L 0.02
Specific Conductivity uS/cm 1 Beryllium ug/L 0.01
Dissolved Hardness (CaCOs) mg/L 0.5 Bismuth ug/L 0.005
Hardness mg/L 0.5 Boron ug/L 5
pH - 0.01 Cadmium ug/L 0.005
Total Dissolved Solids (Calculated) mg/L - Calcium mg/L 0.01
Total Dissolved Solids (Measured) mg/L 1 Chromium ug/L 0.05
Total Suspended Solids mg/L 1 Cobalt ug/L 0.005
Total Organic Carbon mg/L 0.2 Copper ug/L 0.05
Turbidity NTU 0.1 Iron ug/L 1
Major lons Lead ug/L 0.005
Bicarbonate mg/L 0.5 Lithium ug/L 0.5
Calcium mg/L 0.01 Magnesium mg/L 0.01
Carbonate mg/L 0.5 Manganese ug/L 0.05
Chloride mg/L 0.5 Mercury ug/L 0.01
Fluoride mg/L 0.01 Molybdenum ug/L 0.05
Hydroxide mg/L 0.5 Nickel ug/L 0.02
Magnesium mg/L 0.01 Potassium mg/L 0.01
Potassium mg/L 0.01 Selenium ug/L 0.04
Sodium mg/L 0.01 Silicon ug/L 50
Sulphate mg/L 0.5 Silver ug/L 0.005
Nutrients Sodium mg/L 0.01
Ammonia (as Nitrogen) ug-N/L 5 Strontium ug/L 0.05
Nitrate (as Nitrogen) ug-N/L 2 Sulphur mg/L 0.1
Nitrite (as Nitrogen) ug-N/L 2 Thallium ug/L 0.002
Nitrate + Nitrite (as Nitrogen) ug-N/L 2 Tin ug/L 0.01-0.02
Nitrogen - total Kjeldahl ug-N/L 20 Titanium ug/L 0.5
Total Nitrogen ug-N/L 20 Uranium ug/L 0.002
Orthophosphate ug-P/L 1 Vanadium ug/L 0.1-0.2
Phosphorus - Dissolved ug-P/L 2 Zinc ug/L 0.1
Phosphorus - Total ug-P/L 2 Zirconium ug/L 0.05-0.1

Note: CaCO; = calcium carbonate; DL = detection limit; mg/L = milligram per litre; uS/cm = microSiemen per centimetre; NTU =
nephelometric turbidity unit; ug/L = microgram per litre; ug-N/L = microgram nitrogen per litre; ug-P/L = microgram phosphorus per
litre; - = not applicable.

2.3 DATA ANALYSIS AND INTERPRETATION

2.3.1 Overview and Substances of Interest

Initial data analyses with all chemical analytes were completed to identify SOls, which are a subset of
variables with the potential to show Mine-related effects. The process of developing the list of SOls
considered concentrations in the final effluent (SNP 1645 18 and SNP 1645 18B), as well as in the fully-
mixed exposure area of Lac de Gras:

o Effluent chemistry data collected at stations SNP 1645 18 and SNP 1645 18B were first compared to
Water Licence discharge limits (Section 2.3.3). Variables that exceeded limits were considered SOls.
Variables in effluent with concentrations that exceeded AEMP Effects Benchmark values
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(Section 2.3.4.2) were also included in the SOl list, provided there was not a high percentage of values
below the DL (greater than [>] 90%).

e Water quality variables were assessed according to the Action Level framework (Section 2.3.4).
Variables that triggered Action Level 1 were added to the SOl list.

The following analyses were completed on SOls:

e Examination of loading rates and concentrations in Mine effluent (Section 2.3.3);
e Assessment of concentrations at the mixing zone boundary in Lac de Gras (Section 2.3.3); and

¢ Assessment of magnitude and extent of effects, as defined by the Action Levels (Section 2.3.4).

2.3.2 Data Handling

Initial screening of the SNP and AEMP data sets was completed before data analyses to identify unusually
high (or low) values in the datasets and decide whether to retain or exclude anomalous data from further
analysis. An explanation of the objectives and approach taken to complete the initial screening is provided
in Appendix B. Results of the initial screening for anomalous values in the SNP and AEMP data sets is
presented in Appendix B, Tables B-1 to B-3. The SNP initial data screening identified 14 anomalous values
in the effluent dataset and seven anomalous values in the mixing zone dataset, representing 0.2% and
0.1% (respectively) of the total data points within each dataset. In total, 27 anomalous values were identified
within the AEMP water quality dataset, representing 0.2% of the total data points. In cases where unusual
values were identified in the SNP and AEMP datasets, scatter-plots were generated allow a visual review
of excluded data (Appendix B, Figures B-1 to B-39).

Prior to data analyses, non-detect values were multiplied by 0.5 times the DL. Substitution with half the DL
is a common approach used to deal with censored data (USEPA 2000) and is consistent with the approved
methods applied in the calculation of the normal range in the AEMP Reference Conditions Report Version
1.1 (Golder 2015). The non-parametric methods used in this report to assess Action Levels for water quality
(Section 2.3.4) minimized the influence of using a substitution method for censored data.

2.3.3 Effluent and Mixing Zone Assessment

The effluent discharge from the NIWTP to Lac de Gras was assessed in terms of quantity and quality.
The period of effluent discharge summarized in this report included information collected from November 1,
2013, to October 31, 2014, at stations SNP 1645-18 and SNP 1645-18B. Trends in effluent quantity were
evaluated graphically by plotting total monthly discharge volumes (cubic metre [m3]/month]) and loading
rates (kilogram [kg)/month) of SOIs as bar charts. Mean daily loads for each SOl were calculated by
multiplying the discharge rate by the concentration for each effluent diffuser station (SNP 1645-18 and SNP
1645-18B). Linear interpolation was used to estimate the concentrations between sampling events. The
total monthly load was estimated as the sum of daily loads from the two diffusers. Two SOls were excluded
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from this assessment because load is not a relevant measure (conductivity), or because concentrations in
effluent were frequently below the DL (tin).

Time-series plots showing the concentrations of SOls in effluent were generated for the 2014 discharge
period. Results for individual grab samples were plotted separately for each sampling station (i.e., SNP
1645-18 and SNP 1645-18B). Water sampling at the mixing zone is completed monthly at 5-m depth
intervals at the three stations. Therefore, up to 15 samples were collected each month in 2014. Results
were summarized by calculating the 5" percentile, median and 95" percentile concentrations in each
month. Water chemistry results at the edge of the mixing zone were also evaluated in the screening for the
Action Levels (Section 2.3.4)

The quality of the effluent was assessed by comparing water chemistry results at Stations SNP 1645-18
and SNP 1645-18B with the Effluent Quality Criteria (EQC) defined in the Water Licence and in Table 2-3
(WLWB 2007). In addition to the criteria listed in Table 2-3, all discharges from the NIWTP to Lac de Gras
must have a pH between 6.0 to 8.4 (WLWB 2007). The comparison of phosphorus to EQC is discussed in
the Eutrophication Indicators Report (Golder 2016a). Analytes with maximum average and maximum grab
sample concentrations greater than Water Licence discharge limits were included as SOls. Variables with
effluent concentrations that exceeded AEMP Effects Benchmarks (defined in Section 2.3.4.1) were also
included in the SOl list, provided there was not a high percentage (> 90%) of values below the DL.

Table 2-3 Effluent Quality Criteria for the North Inlet Water Treatment Plant Discharge to
Lac de Gras

Veriable Units W Concentration” | o Grab Sample

Total ammonia pg-N/L 6,000 12,000
Total aluminum ug/L 1,500 3,000
Total arsenic ug/L 50 100
Total copper ug/L 20 40
Total cadmium ug/L 1.5 3
Total chromium ug/L 20 40
Total lead ug/L 10 20
Total nickel ug/L 50 100
Total zinc ug/L 10 20
Nitrite pg/L 1,000 2,000
Total suspended solids mg/L 15 25
Turbidity NTU 10 15
Biochemical oxygen demand mg/L 15 25
Oil and grease mg/L 3 5
Fecal coliforms CFU/100 mL 10 20

Note: NTU = nephelometric turbidity unit; CFU/100 mL = colony forming units per 100 millilitres; pg-N/L= microgram nitrogen per
litre; mg/L = milligram per litre; pg/L= microgram per litre.
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Part H, ltem 7 of the Water Licence (W2007L2-0003; WLWB 2007) requires toxicity testing of effluent
discharged to Lac de Gras. The following toxicity testing is completed on a quarterly basis:

e acute lethality to Rainbow Trout, Oncorhynchus mykiss, as per Environment Canada’s Environmental
Protection Series Biological Test Method EPS/1/RM/1 3;

o acute lethality to the crustacean Daphnia magna as per Environment Canada’s Environmental
Protection Series Biological Test Method EPS/1/RM/1 4;

e chronic toxicity to the amphipod Hyalella azteca as per a water-only protocol approved by the WLWB;

e chronic toxicity to Rainbow Trout, Oncorhynchus mykiss, as per Environment Canada’s Environmental
Protection Series Biological Test Method EPS/1/RM/28;

e chronic toxicity to the freshwater alga Pseudokirchneriella subcapitata as per Environment Canada’s
Environmental Protection Series Biological Test Method EPS/1/RM/25; and

e chronic toxicity to the crustacean Ceriodaphnia dubia as per Environment Canada’s Environmental
Protection Series Biological Test Method EPS/1/RM/21.

Acute lethality and sub-lethal toxicity tests were completed by HydroQual Laboratories Ltd. (HydroQual) in
Calgary, AB. Chronic survival and growth testing using the amphipod Hyalella azteca was completed by
Maxxam, Yellowknife, Northwest Territories.

234 Magnitude of Effect and Action Levels

Water quality variables were assessed for a Mine-related effect according to the Action Level framework
described for water chemistry in the AEMP Study Design Version 3.5 (Golder 2014b). The Action Level
classification for water quality was developed to meet the goals of the draft Guidelines for Adaptive
Management — A Response Framework for Aquatic Effects Monitoring (WLWB 2010; Racher et al. 2011).
The main goal of the Response Framework is to ensure that significant adverse effects never occur. This
is accomplished by requiring proponents to take actions at pre-defined Action Levels, which are triggered
well before significant adverse effects could occur. A significant adverse effect, as it pertains to water
quality, was defined in the Environmental Assessment as a concentration that exceeds an established
guideline by more than 20% (Government of Canada 1999). This effect must have a high probability of
being permanent or long-term in nature and must occur throughout Lac de Gras.

The Action Level framework for water chemistry was applied for the first time in the 2013 AEMP Annual
Report (Golder 2014c). Based on recommendations made in that report, Action Level 2 was revised,
because it was often triggered before Action Level 1. The revisions to Action Level 2 were approved by the
WLWB on December 22, 2015 (WLWB 2015c). The updated Action Levels for water chemistry are shown
in Table 2-4. The revised Action Levels were applied successfully as part of the analyses completed for the
2011 to 2013 Aquatic Effects Re-evaluation Report (Golder 2016b).
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Water quality is assessed annually to evaluate effects according to the Action Levels for water chemistry
(Golder 2014a). Magnitude of effects to water chemistry variables were determined by comparing analyte
concentrations between exposure areas and reference areas, and to background values or benchmark
values. Background values for Lac de Gras are those that fall within the range of natural variability, referred
to as the normal range. The normal ranges used in the Action Level screening for water quality were
obtained from the AEMP Reference Conditions Report, Version 1.1 (Golder 2015) and are summarized in
Table 2-5. The calculation methods and reference data periods used to estimate the normal range for water
quality variables are discussed in the Reference Conditions Report (Golder 2015). The water quality
benchmark values used in the Action Level assessment, referred to herein as AEMP Effects Benchmarks,
are discussed in Section 2.3.4.1 and are presented in Table 2-6. The magnitude of the effect was classified
according to the appropriate Action Level (Table 2-4), with Action Level 9 representing a significant adverse
effect.

The full suite of water chemistry variables analyzed in 2014 was initially evaluated, with the exception of
the following analytes or parameter groups:

e pH, which was assessed qualitatively in Section 3.3;

e nutrients such as phosphorus and nitrogen, which were evaluated in the Eutrophication Indicators
Report [Golder 2016a]); and

e dissolved metals; metals were evaluated in terms of the total concentrations.

Effects were assessed separately for the ice-cover and open-water seasons. The open water and ice-cover
seasons for the mixing zone dataset were based on conditions in a typical year. The ice-cover season for
the mixing zone was defined as November to June, while the open-water season was defined as July to
October. The results for all depths and stations sampled, both at the mixing zone and at AEMP stations,
were included in the calculation of the exposure area values considered at each Action Level (Table 2-4).
Variables with effects that triggered Action Level 1 or greater in either sampling season were classified as
SOls (Section 2.3.1).

Box and whisker plots were created for each SOI to illustrate spatial variation in water quality in Lac de
Gras. Box and whisker plots show the 10t percentile, 25" percentile, median, 75% percentile, and 90t
percentile values in each area. The 5" and 95t percentile concentrations are also shown. The box and
whisker plots show the results in 2014 relative to Action Level values. Non-detect values were plotted at
half the DL to be consistent with data handling procedures used in the evaluation of Action Levels and
estimation of the normal range (Golder 2015).
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Table 2-4 Action Levels for Water Chemistry, Excluding Indicators of Eutrophication
Action Extent of
Level Magnitude of Effect® Effect Action/Notes
Median of NF greater than two times the median of
1 reference areas (open-water or ice-cover) and strong NF Early warning.
evidence of link to Mine
5th percentile of NF values greater than two times the . . .
2 median of reference areas AND normal range® NF Establish Effects Benchmark if one does not exist.
75% percentile of MZ values greater than normal range Confirm site-specific relevance of Effects Benchmark. Establish Effects Threshold.
3 P o 9 © 9 MZ Define the Significance Threshold if it does not exist. The WLWB to consider
plus 25% of Effects Benchmark ] . .
developing an EQC if one does not exist
75" percentile of MZ values greater than normal range . - .
4 plus 50% of Effects Threshold® MZ Investigate mitigation options.
5 95" percentile of MZ values greater than Effects MZ The WLWB to re-assess EQC.
Threshold Implement mitigation required to meet new EQC if applicable.
6 95" percentile of NF values greater than Effects NE The WLWB to re-assess EQC.
Threshold + 20% Implement mitigation required to meet new EQC if applicable.
7 95" percentile of MF values greater than Effects MF The WLWB to re-assess EQC.
Threshold + 20% Implement mitigation required to meet new EQC if applicable.
8 95" percentile of FFB values greater than Effects FFB The WLWB to re-assess EQC.
Threshold + 20% Implement mitigation required to meet new EQC if applicable.
th 0
9 95" percentile of FFA values greater than Effects FFA Significance Threshold.

Threshold + 20%

NF = near-field; MZ = mixing zone; MF = mid-field; FFA = far-field A FFB = far-field B; + = plus’ % = percent; EQC = effluent quality criteria.
a) Calculations are based on pooled data from all depths.

b) Normal ranges are obtained from the Aquatics Effects Monitoring Program Reference Conditions Report Version 1.1 (Golder 2015); however, the normal range for open-water is
based on the August 15 to September 15 period only.
c) Indicates 25% or 50% of the difference between the benchmark/threshold and the top of the normal range.
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Table 2-5 Normal Ranges for Water Chemistry

Normal Range
Ice-cover Open-water
Variable Unit Lower Limit | Upper Limit Lower Limit Upper Limit
Conventional Parameters
Alkalinity, Total (as CaCOs) mg/L 3.2 6.0 3.1 4.7
Specific Conductivity uS/cm 14.6 19.3 14.7 16.4
Hardness, Total (CaCOs3) mg/L 5.0 7.0 4.0 6.0
Total Dissolved Solids (Calculated) mg/L 29 6.5 3.8 5.8
Total Dissolved Solids (Measured) mg/L 0 24.0 0 20.0
Total Suspended Solids mg/L 0 1.0 0 1.0
Total Organic Carbon mg/L 2.0 3.1 1.9 3.0
Turbidity NTU 0 0.18 0.13 0.29
Major lons
Calcium mg/L 0.9 1.3 0.8 1.1
Carbonate mg/L 0 0.5 0 0.5
Chloride mg/L 0 1.0 0 1.0
Fluoride mg/L 0.02 0.03 0.019 0.03
Hydroxide mg/L 0 0.5 0 0.5
Magnesium mg/L 0.6 0.8 0.6 0.8
Potassium mg/L 0.5 0.8 0.4 0.7
Sodium mg/L 0 1.0 0 1.0
Sulphate mg/L 1.9 2.5 1.7 2.1
Nutrients
Ammonia (as Nitrogen) pg-N/L 14.3 23.0 0 5.0
Nitrate (as Nitrogen) pg-N/L 0 15.2 0 2.0
Nitrite (as Nitrogen) pg-N/L 0 2 0 2
Nitrate + Nitrite (as Nitrogen) pg-N/L 0 15.2 0 2.0
Total Metals
Aluminum ug/L 23 3.9 3.4 6.2
Antimony ug/L 0 0.02 0 0.02
Arsenic pg/L 0.15 0.22 0.16 0.19
Barium ug/L 1.74 2.18 1.61 1.94
Beryllium pg/L 0 0.01 0 0.01
Bismuth pg/L 0 0.005 0 0.005
Boron ug/L 0 5 0 5
Cadmium ug/L 0 0.005 0 0.005
Calcium mg/L 0.94 1.15 0.87 1.00
Chromium ug/L 0 0.06 0 0.06
Cobalt ug/L 0.01 0.02 0.01 0.04
Copper ug/L 0 0.8 0 0.6
Iron pg/L 0 5.0 0 7.6
Lead pg/L 0 0.007 0 0.006
Lithium pg/L 1.2 1.5 1.2 1.3
Magnesium mg/L 0.59 0.79 0.58 0.66
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Table 2-5 Normal Ranges for Water Chemistry
Normal Range
Ice-cover Open-water
Variable Unit Lower Limit Upper Limit Lower Limit Upper Limit
Manganese ug/L 0.60 1.95 1.54 4.67
Mercury ug/L 0 0.01 0 0.01
Molybdenum ug/L 0.06 0.09 0.07 0.13
Nickel pg/L 0.83 1.10 0.72 1.12
Potassium mg/L 0.53 0.67 0.50 0.57
Selenium ug/L 0 0.04 0 0.04
Silicon ug/L 0 50 0 50
Silver pg/L 0 0.005 0 0.005
Sodium mg/L 0.56 0.75 0.55 0.68
Strontium pg/L 6.70 8.78 6.51 8.01
Sulphur mg/L 0.84 1.07 0.83 1.32
Thallium pg/L 0 0.002 0 0.002
Tin ug/L 0 0.01 0 0.01
Titanium ug/L 0 0.5 0 0.5
Uranium ug/L 0.027 0.030 0.024 0.029
Vanadium ug/L 0 0.1 0 0.1
Zinc ug/L 0.37 1.53 0.29 2.04
Zirconium ug/L 0 0.05 0 0.05

Note: pS/cm = microSiemens per centimetre; NTU = nephelometric turbidity unit; pg/L = microgramgram per litre; mg/L = milligram
per litre; pg-N/L microgram nitrogen per litre; CaCQO3 = calcium carbonate.

2.3.4.1 Effects Benchmarks

The water quality benchmark values used in the Action Level screening (i.e., at Action Level 3) are the
AEMP Effects Benchmarks presented in the Version 3.5 Study Design (Table 5.4-1 in Golder 2014b). The
Effects Benchmarks adopted for the AEMP are consistent with those used in the Project Environmental
Assessment (Government of Canada 1999) and are based on the Canadian Water Quality Guidelines
(CWQG) for the protection of aquatic life (CCME 1999), the Canadian Drinking Water Quality Guidelines
(Health Canada 1996, 2006) and adaptations of general guidelines to site-specific conditions at Lac de
Gras (Appendix IV.1 in DDMI 2007). These benchmarks represent concentrations intended to protect
human health or aquatic life. The benchmarks for individual water chemistry variables were updated in the
AEMP Version 3.5 Study Design, and a summary of the benchmarks is presented in Table 2-6.

The CWQG are intended to provide protection of freshwater life from anthropogenic stressors such as
chemical inputs or physical changes (CCME 1999). These guidelines are based on current, scientifically-
defensible toxicological data and are intended to protect all forms of aquatic life, including the most sensitive
life stage of the most sensitive species over the long-term. They are based on the lowest concentration
shown to have an adverse effect (Lowest Observable Effects Level [LOEL]) on the most sensitive aquatic
organism. A ten-fold safety factor is then applied to the LOEL, to provide added assurance that the guideline
will protect aquatic life.
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The Canadian Drinking Water Quality Guidelines are based on published scientific research related to
health effects, aesthetic effects and operational considerations (Health Canada 1996, 2006). Health-based
guidelines are established on the basis of comprehensive review of the known health effects associated
with each chemical, exposure levels, and availability of treatment and analytical technologies. Aesthetic
effects (e.g., taste, odour) are taken into account when these play a role in determining whether consumers
will consider the water drinkable.

2.4 QUALITY ASSURANCE/QUALITY CONTROL

The Quality Assurance Project Plan (QAPP) Version 2.0 (Golder 2013) outlines the quality assurance (QA)
and quality control (QC) procedures employed to support the collection of scientifically-defensible and
relevant data addressing the objectives of the AEMP (Golder 2014b). The QAPP represents an expansion
of the SNP QA/QC plan. The QAPP is designed so that field sampling, laboratory analysis, data entry, data
analysis, and report preparation activities produce technically sound and scientifically defensible results.
A description of QA/QC practices applied to the water quality component of the 2014 AEMP and an
evaluation of the QC data are provided in Appendix B. A brief summary of QC issues identified during the
2014 AEMP sampling is provided below.

Results of QC analyses completed in 2014 and over the last three cycles of the AEMP (2011 to 2013) have
indicated ongoing data quality issues for ammonia. In all four years, ammonia concentrations reported in
blank samples analyzed by Maxxam were at or above levels in Lac de Gras, while the concentrations
reported in lake water samples were appreciably greater than historic values, which were analyzed by ALS.
Since the 2014 ammonia data were not comparable with data prior to 2011, the 2014 results were excluded
from the assessment of Action Levels presented in Section 3.4. Diavik is currently working with Maxxam to
develop a QA/QC plan and updated analytical method that will address the data quality issues identified for
ammonia.

In 2014, DDMI identified abnormal results in effluent and lake water samples analyzed for total and
dissolved zinc. A follow-up investigation of laboratory and site-based procedures determined that the
contamination likely originated from the sampling gloves used by the field crew during sample collection
and handling (i.e., preservation, filtration). Samples collected during the open-water season were re-run for
total and dissolved zinc from a different sample container (routine chemistry). This sample was not filtered
or preserved in the field. The open-water season re-analysis results for zinc were retained in all relevant
analyses presented in the 2014 annual report. Due to the timing of when the contamination was identified,
the ice-cover samples could not be re-run from the routine chemistry bottle because the samples had been
discarded. As a result, the ice-cover season zinc data were excluded from data analyses and summary
tables presented in this report.
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Table 2-6 Effects Benchmarks for Water Quality Variables
. . Effects Benchmarks
Variable Unit Protection of Aquatic Life | Drinking Water
Conventional Parameters
pH - 6.5t09.0 6.5t08.5
Cold water:
Dissolved Oxygen mg/L early life stages = 9.5; -
other life stages = 6.5
Total Dissolved Solids mg/L 500@ 500
Total Alkalinity mg/L n/a®
Total Suspended Solids mg/L ++52(52‘(1'22_tr? sgrii?j&;(sc))’ -
Major lons
Chloride mg/L 120 250
Sodium mg/L - 200
Fluoride mg/L 0.12 1.5
Sulphate mg/L 1009 500
Nutrients
Ammonia (as Nitrogen) ug-N/L 4,730© -
Nitrate (as Nitrogen) pg-N/L 3,000 10,000
Nitrite (as Nitrogen) pg-N/L 60 1000
Total Metals
Aluminum (total) ug/L - 100/2000
. . Variable with pH
Aluminum (dissolved) ug/L (range = 12 to 50)® -
Antimony ug/L - 6
Arsenic ug/L 5 10
Barium ug/L 1,000@ 1,000
Boron ug/L 1,500 5,000
Cadmium ug/L 0.1@® 5
Chromium ug/L 1(Cr V)@ 50
Copper ug/L 2 1,000
Iron ug/L 300 300
Lead ug/L 1 10
Manganese ug/L - 50
Mercury ug/L 0.026 (inorganic); 0.004 (methyl) 1
Molybdenum ug/L 73 -
Nickel ug/L 25 -
Selenium ug/L 1 10
Silver ug/L 0.1 -
Strontium ug/L 30,000 -
Thallium ug/L 0.8 -
Uranium ug/L 15 20
Zinc ug/L 30 5,000

a) Adopted from Alaska DEC (2012).
b) Alkalinity should be no lower than 25% of natural background level. There is no maximum guideline (US EPA 1998).

c) Average increase of 5 (24 hours to 30 days) or maximum increase of 25 mg/L in a 24 h-period).

d) British Columbia Ministry of Environment (2013).

e) Site specific benchmark — see Appendix V.1 in DDMI (2007a) for description. An error identified with the upper limit of the
benchmark has been corrected in the table.

f) 100 pg/L for conventional treatment and 200 ug/L for other treatment types.

g) Measurements of total chromium will be compared to the benchmark for chromium VI.

h) Based on results from HydroQual (2009) and Pacholski (2009).

Note: Unless noted, benchmarks are derived from current CWQGs (CCME 1999a) and Canadian Drinking Water Quality Guidelines
(Health Canada 1996, 2006). The Effects Benchmark is the lower of the two values.

- = benchmark not available; mg/L = milligram per litre; ug-N/L = microgram nitrogen per litre; pg/L = microgram per litre.
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3 RESULTS

3.1 SUBSTANCES OF INTEREST

Substances of interest were identified based on the selection procedure described in Section 2.3.1. The
following variables met the criteria for inclusion as SOls in 2014:

e specific conductivity (laboratory measured) o total aluminum

e total dissolved solids (calculated) e total antimony

e calcium e total barium

e chloride o total chromium

e fluoride e total copper

e potassium o total lead

e sodium ¢ total molybdenum
e sulphate o total silicon

e ammonia (as nitrogen) o total strontium

e nitrate (as nitrogen) o total tin

e total uranium

With the exception of two variables (fluoride and ammonia), each of the variables included as SOls triggered
Action Level 1 or greater in 2014 (Section 3.4.1). Data quality issues identified with the ammonia data in
2014 (Section 2.4, Appendix B) interfered with the determination of Action Levels. Given the issues with
the ammonia analysis and because ammonia was identified as an SOI during the AEMP Version 2.0,
ammonia was retained as an SOI in 2014. Fluoride was also included in the list of SOls in 2014 because
concentrations in effluent were slightly greater (less than [<] 10%) than the AEMP aquatic life Effects
Benchmark (0.012 milligram per litre [mg/L]) in eight samples (7%) collected in 2014. All other variables in
effluent with AEMP Effects Benchmarks or EQC were within applicable limits (Section 3.2.5); therefore, no
additional variables were added to the SOl list from the effluent screening.

Results for nutrients that are generally not toxic to aquatic organisms (i.e., bicarbonate, phosphorus, and
some forms of nitrogen) are summarized in the Eutrophication Indicators Report (Golder 2015) and are not
assessed in this report. Data for nitrogen species that may be toxic to aquatic organisms at elevated
concentrations are summarized in this report. Ammonia and nitrate were included in both sections because
these variables have the potential to result in both nutrient enrichment and toxicological effects. Variables
measured in the field (conductivity, dissolved oxygen [DO], temperature and pH) were not considered for
inclusion as SOls.

Golder Associates



Doc. No. RPT-1382 Ver. 0
March 2016 -18 - 1406208

3.2 TRENDS IN EFFLUENT AND AT THE MIXING ZONE
BOUNDARY

3.21 Conductivity, Total Dissolved Solids and Associated lons

The specific conductivity of the effluent discharged from the NIWTP decreased from January to June, and
then increased during the early open-water period (Figures 3-1A and 2-3A). At the mixing zone boundary,
the conductivity of the water was greater and more variable during the ice-cover season compared to the
open-water period (Figures 3-1B and 2-3B).

The monthly loads of total dissolved solids (TDS) and several associated ions (calcium, chloride, fluoride,
and sodium) from the NIWTP decreased from November to approximately March or April, reflecting the
decrease in the monthly volume of effluent discharged (Figure 3-3 to 3-6). The decrease in the monthly
loads of sulphate and potassium were similar to that of TDS, but there was a more pronounced decrease
from January to April that appeared to reflect a decrease in effluent concentration (Figures 3-7 to 3-8). The
loads of these seven SOls generally increased during the late ice-cover to early open-water period as flow
rates from the NIWTP increased (Figure 3-3 to 3-8). The increase in load was most pronounced in May,
coinciding with a spike in flow during that month.

The concentration of TDS and its constituents in Mine effluent remained within a similar range over the ice-
cover period or declined from approximately January to May or June (Figure 3-3 to 3-8). Concentrations
were typically lowest in June and increased over the early open-water period. The concentrations of TDS,
calcium, chloride, fluoride, and sodium increased gradually at the mixing zone boundary over the ice-cover
season or remained within a similar seasonal range (Figure 3-3 to 3-6). The concentrations of potassium
and sulphate decreased during the ice cover season, reflecting the decreases in effluent loads (Figures 3-7
to 3-8). Concentrations of all seven SOls were generally greater and more variable during ice-cover
compared to the open-water period.
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Figure 3-1 Specific Conductivity in A) North Inlet Water Treatment Plant effluent (SNP 1645-18
and SNP 1645-18B), and B) at the Mixing Zone Boundary (SNP 1645-19), November
1, 2013 to October 31, 2014

Notes:  NIWT = North Inlet Water Treatment Plant; yS/cm = microSiemens per centimetre; SNP = Surveillance Network Program.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres

[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-2 A) Monthly Loading Rate of Total Dissolved Solids (Calculated), from the North Inlet
Water Treatment Plant ; and Concentration in B) Effluent (SNP 1645-18 and SNP

1645-18B), and C) at the Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to
October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-3 A) Monthly Loading Rate of Calcium from the North Inlet Water Treatment Plant ;
and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at the
Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; mg/L = milligram per litre; kg = kilogram;
m?® = cubic metre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metre
[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-4 A) Monthly Loading Rate of Chloride from the North Inlet Water Treatment Plant ;
and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at the
Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; mg/L = milligram per
litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-5 A) Monthly Loading Rate of Fluoride from the North Inlet Water Treatment Plant ;
and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at the
Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; mg/L = milligram per
litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-6 A) Monthly Loading Rate of Potassium from the North Inlet Water Treatment Plant
and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at the
Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; ug/L = microgram per
litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-7 A) Monthly Loading Rate of Sodium from the North Inlet Water Treatment Plant ;
and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at the
Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; ug/L = microgram per
litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-8 A) Monthly Loading Rate of Sulphate from the North Inlet Water Treatment Plant ;
and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at the
Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program kg = kilogram; mg/L = milligram per litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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3.2.2 Nutrients

The monthly loading rates of ammonia and nitrate decreased from December to May or June as the
concentration of nitrogen in Mine effluent decreased (Figures 3-9 and 3-10). The loading rate of ammonia
fluctuated slightly throughout the late ice-cover and open-water period reflecting variation in effluent
concentrations. The loads and concentrations of nitrate were lowest in June and then increased throughout
the early open-water period. The seasonal pattern in the concentration of nitrogen at the mixing zone
boundary generally reflected that in Mine effluent, with greater concentrations observed during the ice-
cover season compared to the open water period.
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Figure 3-9 A) Monthly Loading Rate of Ammonia from the North Inlet Water Treatment Plant ;
and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at the
Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; ug/L = microgram per
litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-10  A) Monthly Loading Rate of Nitrate from the North Inlet Water Treatment Plant ; and
Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at the Mixing
Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; ug/L = microgram per
litre.

Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,

median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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3.2.3 Metals

The monthly loading rates of most metals (aluminum, antimony, barium, copper molybdenum, strontium
and uranium) followed the same general pattern described for TDS (Section 3.2.2), reflecting variation in
the monthly volume of effluent discharged from the NIWTP (Figures 3-11 to 3-13, 3-15, 3-17, 3-19, 3-21).
The monthly loads of these seven metals decreased from approximately November to April and then
increased throughout the late ice-cover and early open-water period. This pattern was generally more
pronounced for molybdenum and uranium (Figures 3-17 and 3-21). Concentrations of these metals in
effluent generally decreased throughout the ice-cover period and were lowest in June or July, before
increasing again during the early open-water period. An exception occurred for copper (Figure 3-15), which
remained within a similar range throughout the 2014 reporting period.

The monthly loads of chromium and silicon (Figures 3-14 and 3-18) followed a different pattern than most
other metals. Loads of these two SOlIs decreased during the ice-cover season, and were lower during the
open-water season, reflecting a decrease in effluent concentration. No seasonal trend was observed in the
monthly loading rates and concentrations of lead (Figure 3-16). The loading rate of lead was greatest in
May, coinciding with an increase in flow. The concentrations of most metals at the mixing zone boundary
were greater and more variable during the ice-cover season than during the open-water season. Monthly
loads for tin were not estimated because the majority of concentrations (87%) were less than the DLs used
for the SNP (0.2 and 0.01 microgram per litre [ug/L]). The high percentage of non detect (ND) values for tin
also interfered with evaluation of temporal trends in effluent chemistry and at the edge of the mixing zone.
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Figure 3-11  A) Monthly Loading Rate of Total Aluminum from the North Inlet Water Treatment
Plant ; and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at
the Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; ug/L = microgram per
litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).

Golder Associates



Doc. No. RPT-1382 Ver. 0
March 2016 -32- 1406208

Figure 3-12  A) Monthly Loading Rate of Total Antimony from the North Inlet Water Treatment
Plant ; and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at
the Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; ug/L = microgram per
litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-13  A) Monthly Loading Rate of Total Barium from the North Inlet Water Treatment Plant
; and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at the
Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; ug/L = microgram per
litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-14  A) Monthly Loading Rate of Total Chromium from the North Inlet Water Treatment
Plant ; and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at
the Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; ug/L = microgram per
litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m],, 5m, 10 m, 15 m, and 20 m).
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Figure 3-15 A) Monthly Loading Rate of Total Copper from the North Inlet Water Treatment Plant
; and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at the
Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; pg/L = microgram per
litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-16  A) Monthly Loading Rate of Total Lead from the North Inlet Water Treatment Plant ;
and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at the
Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; ug/L = microgram per
litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-17  A) Monthly Loading Rate of Total Molybdenum from the North Inlet Water Treatment
Plant; and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at
the Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; ug/L = microgram per
litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-18 A) Monthly Loading Rate of Total Silicon from the North Inlet Water Treatment Plant
; and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at the
Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; ug/L = microgram per
litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-19  A) Monthly Loading Rate of Total Strontium from the North Inlet Water Treatment
Plant; and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at
the Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; ug/L = microgram per
litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-20 A) Monthly Loading Rate of Total Tin from the North Inlet Water Treatment Plant;
and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at the
Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water treatment Plant; SNP = Surveillance Network Program; kg = kilogram; pg/L = microgram per
litre.
Monthly loads for total tin were not calculated because concentrations in effluent were frequently below the detection limit.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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Figure 3-21  A) Monthly Loading Rate of Total Uranium from the North Inlet Water Treatment
Plant; and Concentration in B) Effluent (SNP 1645-18 and SNP 1645-18B), and C) at
the Mixing Zone Boundary (SNP 1645-19), November 1, 2013 to October 31, 2014

Notes:  NIWTP = North Inlet Water Treatment Plant; SNP = Surveillance Network Program; kg = kilogram; ug/L = microgram per
litre.
Effluent values represent concentrations in individual samples. Mixing zone values represent the monthly 5th percentile,
median and 95th percentile concentrations at three stations (1645-19A, 1645-19B2, 1645-19C) and five depths (2 metres
[m], 5m, 10 m, 15 m, and 20 m).
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3.24 Comparison to Effluent Quality Criteria

Concentrations of SOls in treated effluent were below both the maximum allowable concentration in any
grab sample and the maximum average concentration during the 2014 sampling period (Table 2-3). A single
elevated oil and grease value of 6.5 mg/L collected at Station SNP 1645-18 on September 22, 2014,
exceeded the maximum allowable concentration of 5 mg/L. However, this result was due to a QA/QC issue,
which was disclosed to the WLWB, and is not generally representative of oil and grease concentrations in
effluent. All other oil and grease samples were well below the maximum allowable concentration, with the
majority (89%) being lower than the DL. All additional variables (i.e., non-SOls in Table 2-3) that have Water
Licence limits were within applicable EQC in all samples.

3.2.5 Effluent Toxicity

The results of lethal and sublethal toxicity testing carried out on effluent samples from Stations SNP1645-
18 and SNP 1645-18B were summarized for the 2014 reporting period. Results for lethal tests are
presented as a “pass” or “fail” to be consistent with laboratory procedures and standards. A lethal test was
considered a fail if a result of greater than or equal to 50% mortality in 100% effluent was obtained. Although
not a requirement under the Water Licence, a sublethal test was considered a fail if the test results
demonstrated sublethal effects greater than or equal to 50% relative to the control.

Toxicity testing results in 2014 indicated that effluent samples were generally not toxic to aquatic test
organisms (Tables 3-1 and 3-2). A total of 32 treated effluent samples were submitted for acute and chronic
lethality testing during the 2014 reporting period, and a total of 24 samples were submitted for sublethal
testing. Toxicity test results demonstrated no toxic effects to aquatic test organisms in all 32 samples
submitted for lethal testing.

Of the 24 effluent samples submitted for sublethal testing, two demonstrated sublethal effects of greater
than or equal to 50% relative to controls. A reduction in C. dubia reproduction was detected in toxicity testing
of the December 2013 and March 2014 effluent samples. In both cases, the observed decrease in
reproduction relative to the control (50% and 53%, respectively) was only marginally greater than the
criterion used to designate a test failure (greater than or equal to [2] 50%; Table 3-1). The six other C. dubia
tests performed in 2014 passed the tests, and results for all other test species demonstrated no toxic
response. Finally, although not considered a toxic response, results of the sublethal P. subcapitata growth
inhibition tests indicated that the effluent stimulated algal growth.
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Table 3-1 Acute and Chronic Lethality Toxicity Testing Results, North Inlet Water Treatment
Plant Effluent, 2014

Station
Test Organism Month SNP 1645-18 SNP 1645-18B
100% Effluent 100% Effluent

December Pass Pass

March Pass Pass

Rainbow Trout June Pass Pass
September Pass -

October - Pass

December Pass Pass

March Pass Pass

Ceriodaphnia dubia June Pass Pass
September Pass -

October - Pass

December Pass Pass

March Pass Pass

Daphnia magna June Pass Pass
September Pass -

October - Pass

December Pass Pass

March Pass Pass

Hyalella azteca June Pass Pass
September Pass -

October - Pass

Notes: - = data not available. Test is considered a "fail" if mortality is greater than or equal to 50%.

Table 3-2 Sub-lethal Toxicity Testing Results, North Inlet Water Treatment Plant Effluent, 2014

Station
Test Organism Month SNP 1645-18 SNP 1645-18B
100% Effluent 100% Effluent
December Pass Pass
March Pass Pass
Rainbow Trout(® June Pass Pass
September Pass -
QOctober - Pass
December Pass Pass
. . March Pass Pass
Psfﬁgf:,g,-f:,';iﬁﬁ lla June Pass Pass
September Pass -
QOctober - Pass
December Fail® Pass
March Fail® Pass
Ceriodaphnia dubia®’ June Pass Pass
September Pass -
Qctober - Pass

- = data not available.

a) Trout embryo (Early Life Stage) survival test is considered a "fail" if reduction in viable embryos is greater than or equal to 50%
compared to controls.

b) Test is considered a "fail" if reduction in growth compared to controls is 250%.

c) Lab results indicate enhanced algal growth.

d) Test is considered a "fail" if the inhibitory effect on reproduction compared to control is 250%.

e) The result for this test was a marginal fail (inhibitory effect on reproduction compared to the control was 50%).

f) The result for this test was a marginal fail (inhibitory effect on reproduction compared to the control was 53%).
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3.3 DEPTH PROFILES

This section describes the in-situ (i.e., field measured) water quality measurements for conductivity, DO,
water temperature and pH recorded at AEMP stations. During the ice-cover season sampling program,
depth profiles were collected both at exposure and reference stations as required by the AEMP Study
Design Version 3.4 (Golder 2014a), which was the approved version of the design plan at that time. In the
current version of the AEMP (Version 3.5), the sampling frequency for effluent plume monitoring is annually
at exposure areas (NF, MF and FF2) and every three years at reference areas (FF1, FFA, and FFB; Golder
2014b). Since the open-water program was conducted under the revised AEMP Study Design Version 3.5,
sampling included collection of profile data at exposure areas only.

Specific conductivity increased with depth in the NF area during the ice-cover season to approximately 15
m and then declined with increasing depth (Figures 3-22 to 3-24). The greater specific gravity of the effluent
combined with the absence of wind and wave-driven mixing during ice-cover conditions, resulted in elevated
conductivity at approximately two thirds depth in the NF area. The peak in conductivity at this location
indicates the point where the effluent plume was most concentrated. Complete vertical mixing of the effluent
was observed at all stations along the MF1 transect, which extends to the northwest of the Mine.
Conductivity data were not available at station MF2-1 and at most stations along the MF3 transect due to
a malfunction that occurred with the Hydrolab meter during the ice-cover sampling program. Complete
vertical mixing of the effluent, however, was observed at all MF2 and MF3 area stations where profile data
were available.

Temperature profiles in Lac de Gras were vertically homogeneous at most stations during the open-water
season and showed a slight tendency to increase with depth during the ice-cover season (Figures 3-22 to
3-24). During the open-water season, DO concentrations were typically uniform throughout the water
column. During the ice-cover season, DO concentrations were greatest just below the ice-water interface
and declined with increasing depth. There was no evidence of reduced DO concentration at any station.

The pH values measured in Lac de Gras in 2014 showed a gradual decrease with depth in both seasons
(Figures 3-22 to 3-24). Slightly greater near-surface pH values observed at some stations likely reflected
the removal of dissolved carbon dioxide through photosynthesis. Also, the somewhat greater pH values
observed in the NF area likely reflect the presence of Mine effluent, which has a pH typically greater than 7.
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Figure 3-22  Specific Conductivity, Dissolved Oxygen, pH and Temperature Profiles at Mid-field 1 Transect Stations, 2014
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metre; °C = degrees Celsius; mg/L = milligrams per litre.

NF and FF1 area values represent the average of 5 stations
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Figure 3-23 Conductivity, Dissolved Oxygen, pH and Temperature Profiles at MF2 Transect Stations, 2014
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milligram per litre; pS/cm = microSiemen per centimetre.
The conductivity profile at sampling station MF2-1 was not collected due to a malfunction of the Hydrolab meter.

NF area values represent the average of 5 stations
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Figure 3-24  Conductivity, Dissolved Oxygen, pH and Temperature Profiles at MF3 Transect Stations, 2014
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NF, FFA and FFB area values represent the average of 5 stations Conductivity and dissolved oxygen profiles were not collected at a subset of MF3 area stations due to
a malfunction of the Hydrolab meter.
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3.4 ASSESSMENT OF EFFECTS AND ACTION LEVELS

Mine-related effects on water quality were categorized according to the Action Levels (Table 2-4). Results
of the Action Level screening are organized sequentially for each Action Level. Spatial variation in the
concentrations of water quality variables that were identified as SOls in 2014 is shown relative to Action
Level values in Figures 3-25 to 3-3-45.

3.41 Action Level 1

Action Level 1 was triggered for variables that had a two-fold difference between the NF area median
concentration and the reference area median concentration. In addition, the increase in concentration in
the NF area had to be linked to the Mine (i.e., present in the Mine effluent or in dust) to trigger Action
Level 1.

A total of 19 of the 55 water quality variables assessed had NF area median concentrations that were
greater than two times the reference area median value (Table 3-4). Each of the 19 variables that triggered
Action Level 1 was detected in the NIWTP effluent at a concentration higher than the concentration in Lac
de Gras. Several variables that triggered Action Level 1 were also detected in dust, which may be deposited
into Lac de Gras from mining activities (Appendix I). This provided evidence of the linkage to the Mine,
which is required for an Action Level 1 to be triggered. As described in Section 3.1, these 19 variables were
retained as SOIs. No management action is required under the Response Framework (Table 2-4) when a
water quality variable triggers Action Level 1.

Nine SOls (TDS [calculated], chloride, sodium, nitrate, copper, lead, molybdenum, strontium, uranium) had
NF area median concentrations that exceeded the two times reference area median criterion both during
the ice-cover and open-water seasons. The other ten SOls (conductivity, calcium, potassium, sulphate,
aluminum, antimony, barium, chromium, silicon, and tin) triggered Action Level 1 during the ice-cover
season only. Fluoride, which was added the SOl list from the effluent screening (Section 3.1), did not trigger
an Action Level 1 in either season.

Data quality issues with ammonia in 2014 did not allow an evaluation of Action Level exceedance for this
variable. Ammonia concentrations in blank samples analyzed by Maxxam were at or above levels found in
Lac de Gras (Appendix C), while concentrations reported in lake water samples were greater and more
variable than values previously provided by ALS (2007-2010). As a result, ammonia data reported in 2014
could not be compared to concentrations from 2007 to 2010, upon which background concentrations are
based (Golder 2015). Given these issues with the ammonia analysis, ammonia was retained as an SOl in
2014.

For some substances that were analyzed in more than one form, or as different fractions (e.g., total and
dissolved; measured and calculated), the most representative of these was included in the Action Level
evaluation to avoid duplication. For example, both nitrite and nitrate were analyzed in water samples;
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however, since most samples (96%) had nitrite concentrations below the DL, and the results for nitrate +
nitrite were generally identical to those for nitrate, only nitrate was evaluated against the Action Levels.
Although the total fractions of calcium, potassium and sodium triggered Action Level 1 in 2014, only the
dissolved fractions of these chemicals are presented as having triggered an Action Level. Finally, measured
TDS triggered Action Level 1 in 2014; however, Action Level 1 was applied to the calculated values only,
to be consistent with previous AEMP reports which have typically reported calculated TDS.

3.4.2 Action Level 2

All SOls that triggered Action Level 1 were evaluated against Action Level 2. Action Level 2 was triggered
if the 5t percentile concentration in the NF area was greater than two times the reference area median and
greater than the normal range for Lac de Gras. Of the 19 SOls that triggered Action Level 1, eight (TDS,
chloride, sodium, nitrate, antimony, molybdenum, strontium and uranium) triggered Action Level 2 in one
or both sampling seasons (Table 3-5). In general, Action Level 2 was triggered during both the ice-cover
and open-water seasons. The exceptions were nitrate and antimony, which triggered Action Level 2 only
during the ice-cover season.

Under the Response Framework, when a water quality variable triggers Action Level 2, the required
management action is to establish an AEMP Effects Benchmark for that variable if one does not already
exist. Two of the variables that triggered Action Level 2 (sodium and antimony) do not have existing AEMP
Aquatic Life Effects Benchmarks. Therefore, DDMI will be required to develop AEMP Effects Benchmarks
for these variables. This will be done as part of the next AEMP Study Design (Version 4.0), which will be
submitted in June 2016.

343 Action Level 3

Variables that triggered Action Level 2 were evaluated for an effect at Action Level 3. Action Level 3 was
triggered if the 75t percentile concentration at the mixing zone boundary was greater than the normal range
plus 25% of the distance between the top of the normal range and the AEMP Effects Benchmark. Only
water quality variables that have existing AEMP Agquatic Life Effects Benchmarks (Table 2-6) were
evaluated against Action Level 3.

None of the water quality variables triggered an effect equivalent to Action Level 3 (Table 3-6). The 75t
percentile concentrations at the mixing zone during the ice-cover season were one to two orders of
magnitude lower than the Action Level 3 criterion for strontium and uranium. Other variables (TDS
[calculated], chloride, nitrate and molybdenum) had 75th percentile concentrations that were between three
and ten times lower than the Action Level 3 criterion during ice-cover.
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Table 3-4 Comparison of 2014 Water Quality Data to Action Level 1
Action Level 1
Vari . 2014 Magnitude of Effect 2014 AEMP Action Level 1 Triggered?
ariable Unit Detection - -
Limit 2 x Median of Reference Areas® Median of NF values® (Yes/No)
Ice-cover Open-water Ice-cover Open-water Ice-cover | Open-water
Conventional Parameters
Alkalinity, Total (as CaCO3) mg/L 0.5 8.8 8.0 7.3 5.0 No No
Specific Conductivity uS/cm 1 34.2 31.0 42.0 30.4 Yes No
Hardness, Total (CaCO3) mg/L 0.5 10.8 10.0 10.5 8.2 No No
Total Dissolved Solids (Calculated) mg/L - 10.7 10.6 20.8 15.0 Yes Yes
Total Dissolved Solids (Measured) mg/L 1 30 20 32 17 @ No
Total Suspended Solids mg/L 1 1 1 <1 <1 No No
Total Organic Carbon mg/L 0.2 5.2 4.4 2.3 2.3 No No
Turbidity NTU 0.1 0.1 0.42 <0.1 0.27 No No
Major lons
Calcium mg/L 0.01 2.20 2.00 2.18 1.69 © No
Carbonate mg/L 0.5 0.5 0.5 <0.5 <0.5 No No
Chloride mg/L 0.5 1.6 2.0 3.6 2.6 Yes Yes
Fluoride mg/L 0.01 0.048 0.044 0.037 0.027 No No
Hydroxide mg/L 0.5 0.5 0.5 <0.5 <0.5 No No
Magnesium mg/L 0.01 1.38 1.40 1.38 1.00 No No
Potassium mg/L 0.01 1.26 1.2 1.27 0.9 Yes No
Sodium mg/L 0.01 1 1 3 2 Yes Yes
Sulphate mg/L 0.5 4.4 3.8 5.1 3.4 Yes No
Nutrients
Ammonia (as Nitrogen) ug-N/L 5 35.6 5 34.0 17 No @
Nitrate (as Nitrogen) pg-N/L 2 6.8 2 65.3 3.6 Yes Yes
Nitrite (as Nitrogen) ug-N/L 2 2 2 <2 <2 No No
Nitrate + Nitrite (as Nitrogen) pg-N/L 2 6.8 2 65.3 3.6 @ @
Total Metals
Aluminum pg/L 0.2 5.8 8.8 9.1 7.2 Yes No
Antimony pg/L 0.02 0.02 0.02 0.04 <0.02 Yes No
Arsenic pg/L 0.02 0.38 0.34 0.33 0.24 No No
Barium pg/L 0.02 3.86 3.62 4.09 2.49 Yes No
Beryllium pg/L 0.01 0.01 0.01 <0.01 <0.01 No No
Bismuth pg/L 0.005 0.005 0.005 <0.005 <0.005 No No
Boron pg/L 5 5 5 <5 <5 No No
Cadmium pg/L 0.005 0.005 0.005 <0.005 <0.005 No No
Calcium mg/L 0.01 2.04 1.92 2.10 1.68 @ e) No
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Table 3-4 Comparison of 2014 Water Quality Data to Action Level 1

Action Level 1
. . 2014 Magnitude of Effect 2014 AEMP Action Level 1 Triggered?
Variable Unit Detection - -
Limit 2 x Median of Reference Areas® Median of NF values® (Yes/No)
Ice-cover Open-water Ice-cover Open-water Ice-cover Open-water

Chromium pg/L 0.05 0.06 0.06 0.10 0.05 Yes No
Cobalt pg/L 0.005 0.022 0.04 0.012 0.015 No No
Copper pg/L 0.05 0.6 0.6 0.81 0.62 Yes Yes
Iron pg/L 1 5 10 3.2 6.4 No No
Lead pg/L 0.005 0.005 0.005 0.008 0.006 Yes Yes
Lithium pg/L 0.5 2.8 2.4 2.0 1.6 No No
Magnesium mg/L 0.01 1.32 1.26 1.31 0.99 No No
Manganese pg/L 0.05 2.42 4.88 1.37 1.39 No No
Mercury pg/L 0.002 0.01 0.01 <0.002 0.005 No No
Molybdenum pg/L 0.05 0.14 0.18 1.05 0.66 Yes Yes
Nickel pg/L 0.02 1.94 1.90 0.96 0.67 No No
Potassium mg/L 0.01 1.16 1.08 1.21 0.89 @ No
Selenium pg/L 0.04 0.04 0.04 <0.04 <0.04 No No
Silicon pg/L 50 50 50 127 <50 Yes No
Silver pg/L 0.005 0.005 0.005 <0.005 <0.005 No No
Sodium mg/L 0.01 1.28 1.26 2.71 1.84 @ @

Strontium pg/L 0.05 15.2 14.6 30.9 20.9 Yes Yes
Sulphur mg/L 0.1 1.96 1.82 1.73 1.17 No No
Thallium pg/L 0.002 0.002 0.002 <0.002 <0.002 No No
Tin pg/L 0.01 0.01 0.01 0.023 <0.01 Yes No
Titanium pg/L 0.5 0.5 0.5 <0.5 <0.5 No No
Uranium pg/L 0.002 0.056 0.056 0.101 0.080 Yes Yes
Vanadium pg/L 0.1-0.2 0.1 0.1 0.05 0.05 No No
Zinc pg/L 0.1 1.8 1.5 © 0.41 @ No
Zirconium pg/L 0.05-0.1 0.05 0.05 0.025 0.025 No No

uS/cm = microSiemens per centimetre; NTU = nephelometric turbidity unit; ug/L = microgram per litre; mg/L — milligram per litre; ug-N/L = microgram nitrogen per litre; CaCO3 = calcium carbonate.
a) The 2 x median value used in the assessment of Action Levels was based on the reference area median concentrations presented in the AEMP Reference Conditions Report, Version 1.1 (Golder
2015). In cases where the median concentration was less than the DL, the reference area median value was considered to be equal to 0.5 of the DL.

b) The median of NF area values was calculated from data pooled across all sample depths, dates and stations (n = 15 samples).

c¢) pH is evaluated qualitatively in Section 3.3.

d) Action Level 1 comparison was applied to an alternate form or fraction of this substance (e.g., dissolved rather than total) to avoid duplication.

e) Total calcium concentration in the NF area triggered Action Level 1 in 2014, however, Action Level 1 was applied to the dissolved form even though the NF area concentration in 2014 was just below
the threshold value used at Action Level 1. This approach was taken to be consistent with the convention used for other major ions that triggered Action Level 1 (e.g., potassium and sodium).

f) Action Level results for ammonia are uncertain due to laboratory quality control issues (Appendix C).

g) Total zinc was excluded from the Action Level screening during the ice-cover season due to sample contamination (Section 2.4, Appendix C).
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Table 3-5 Comparison of 2014 Water Quality Data to Action Level 2

Action Level 2
Variable Unit 2014Betgct|on . Magnitude of Effect 201_4 AEMP Action Level 2 Triggered? (Yes/No)
imit 2 x Median of Reference Areas® Top of Normal Range® 5th Percentile of NF values®®
Ice-cover Open-water Ice-cover Open-water Ice-cover Open-water Ice-cover Open-water
Conventional Parameters
Specific Conductivity uS/cm 1 34.2 31 19.3 16.4 33.1 29.2 No No
Total Dissolved Solids (Calculated) mg/L - 10.7 10.6 6.5 5.8 15 14 Yes Yes
Major lons
Calcium mg/L 0.01 2.20 2.00 1.3 1.1 1.7 1.5 No No
Chloride mg/L 0.5 1.6 2 1 1 2.3 2.3 Yes Yes
Potassium mg/L 0.01 1.26 1.2 0.8 0.7 1.0 0.9 No No
Sodium mg/L 0.01 1 1 1 1 2.0 1.8 Yes Yes
Sulphate mg/L 0.5 4.4 3.8 2.5 2.1 3.7 3.1 No No
Nutrients
Ammonia (as Nitrogen) pg-N/L 5 35.6 5 23 5 19 9 No @
Nitrate (as Nitrogen) pg-N/L 2 6.8 2 15.2 2 24 2 Yes No
Total Metals
Aluminum pg/L 0.2 5.8 8.8 3.9 6.2 4.1 5.7 No No
Antimony pg/L 0.02 0.02 0.02 0.02 0.02 0.023 <0.02 Yes No
Barium pg/L 0.02 3.86 3.62 2.18 1.94 2.78 2.37 No No
Chromium pg/L 0.05 0.06 0.06 0.06 0.06 <0.05 <0.05 No No
Copper pg/L 0.05 0.6 0.6 0.8 0.6 0.624 0.558 No No
Lead pg/L 0.005 0.005 0.005 0.007 0.006 <0.005 <0.005 No No
Molybdenum pg/L 0.05 0.14 0.18 0.09 0.13 0.55 0.53 Yes Yes
Silicon pg/L 50 50 50 50 50 50 <50 No No
Strontium pg/L 0.05 15.2 14.6 8.78 8.01 18.12 18.50 Yes Yes
Tin pg/L 0.01 0.01 0.01 0.01 0.01 <0.01 <0.01 No No
Uranium pg/L 0.002 0.056 0.056 0.03 0.029 0.068 0.068 Yes Yes

AEMP = Aquatic Effects Monitoring Program; uS/cm = microSiemens per centimetre; NTU = nephelometric turbidity unit; NF = near-field ug/L = microgram per litre; mg/L — milligram per litre; ug-N/L = microgram nitrogen per litre.

a) The 2 x median value used in the assessment of Action Levels was based on the reference area median concentrations presented in the AEMP Reference Conditions Report, Version 1.1 (Golder 2015). In cases where the median concentration was less than the DL, the reference area median value
was considered to be equal to 0.5 of the DL. Normal ranges used at Action Level 2 are those presented in the AEMP Reference Conditions Report, Version 1.1 (Golder 2015).

b) The median of NF area values were calculated from data pooled across all sample depths, dates and stations (n = 15 samples).
c) The 5th percentile concentration of NF area values was calculated from data pooled across all sample depths, dates and stations (n = 15 samples).
d) Action Level results for ammonia are uncertain due to laboratory quality control issues (Appendix C).
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Table 3-6 Comparison of 2014 Data to Action Level 3

Action Level 3

2014 Mixing AEMP Eff Magnitude of Effect 2013 AEMP Action Level 3 Triggered?
. . ; ects - Yes/No
Variable Unit Zone Detection | ‘g -rk@ | Normal Range® + 25% of 75th Percentile of ( )
Limit Effects Benchmark Mixing Zone Values©
Ice-cover | Open-water Ice-cover | Open-water Ice-cover | Open-water
Conventional Parameters
Total Dissolved Solids (Calculated) [ mg/L | - 500 125 | 125 33 ] 18 | No ] No
Major lons
Chloride | mgL | 0.5 120 30 | 30 77 | 3.0 |  No | No
Nutrients
Ammonia pg-N/L 5 4,730 1,183 1,183 48 18 No No
Nitrate (as Nitrogen) pg-N/L 2-20 3,000 750 750 210 21 No No
Total Metals
Molybdenum pg/L 0.05 73 18 18 2.83 0.91 No No
Strontium pg/L 0.05 30,000 7,500 7,500 55.15 23.40 No No
Uranium ug/L 0.002 15 4 4 0.238 0.114 No No

AEMP = Aquatic Effects Monitoring Program; mg/L = milligram per litre; ug-N/L = microgram nitrogen per litre; pg/L = microgram per litre.

a) The AEMP Effects Benchmarks are the Aquatic Life Benchmarks described in the AEMP Study Design Version 3.5 (Golder 2014b) and in Section 2.3.4.2, Table 2-6.

b) Normal ranges used at Action Level 3 are those presented in the AEMP Reference Conditions Report, Version 1.1 (Golder 2015).

c) The 75th percentile of mixing zone values were calculated from the annual ice-cover season (November to June) data pooled across all sample depths, dates and stations.
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Figure 3-25 Specific Conductivity at Exposure Stations Relative to Action Level Values, 2014

Notes: uS/cm= microSiemens per centimetre; IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5™ and 95" percentile concentrations.
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Figure 3-26 Concentration of Total Dissolved Solids (Calculated) at Exposure Stations Relative
to Action Level Values, 2014

Notes: IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; mg/L = milligram per litre.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5™ and 95" percentile concentrations.
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Figure 3-27 Concentration of Calcium at Exposure Stations Relative to Action Level Values,
2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone.; mg/L = milligram per litre.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5™ and 95" percentile concentrations.
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Figure 3-28 Concentration of Chloride at Exposure Stations Relative to Action Level Values,
2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; mg/L = milligram per litre.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5™ and 95" percentile concentrations.
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Figure 3-29 Concentration of Fluoride at Exposure Stations Relative to Action Level Values,
2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; mg/L = milligram per litre.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5" and 95" percentile concentrations.
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Figure 3-30 Concentration of Potassium at Exposure Stations Relative to Action Level Values,
2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; mg/L = milligram per litre.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5™ and 95" percentile concentrations.
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Figure 3-31 Concentration of Sodium at Exposure Stations Relative to Action Level Values,
2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; mg/L = milligram per litre.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5™ and 95" percentile concentrations.
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Figure 3-32 Concentration of Sulphate at Exposure Stations Relative to Action Level Values,
2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; mg/L = milligram per litre.
Boxplots represent the 10", 25, 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5™ and 95" percentile concentrations.
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Figure 3-33 Concentration of Ammonia (as Nitrogen) at Exposure Stations, 2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; pug-N/L = microgram nitrogen per litre.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5" and 95" percentile concentrations. Action Levels for ammonia are uncertain due to quality control issues (Section

2.4, Appendix C).
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Figure 3-34  Concentration of Nitrate at Exposure Stations Relative to Action Level Values, 2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; pug-N/L = microgram nitrogen per litre.
Boxplots represent the 10", 25, 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5" and 95" percentile concentrations. The DL for nitrate at the Mixing Zone (20 pg/L) was greater than that used at

AEMP stations (2 pg/L).
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Figure 3-35 Concentration of Total Aluminum at Exposure Stations Relative to Action Level
Values, 2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; pg/L = microgram per litre.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5" and 95" percentile concentrations.
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Figure 3-36 Concentration of Total Antimony at Exposure Stations Relative to Action Level
Values, 2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; pg/L = microgram per litre.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5" and 95" percentile concentrations.
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Figure 3-37 Concentration of Total Barium at Exposure Stations Relative to Action Level Values,
2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; pg/L = microgram per litre.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5™ and 95" percentile concentrations.
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Concentration of Total Chromium at Exposure Stations Relative to Action Level

Figure 3-38
Values, 2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; pg/L = microgram per litre.
Boxplots represent the 101, 25, 50" (median), 75, and 90" percentile concentrations in each sampling area. Black circles
represent the 5" and 95" percentile concentrations. The DL for chromium at the Mixing Zone (0.1 pg/L) was greater than for AEMP

stations (0.05 pg/L).
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Figure 3-39 Concentration of Total Copper at Exposure Stations Relative to Action Level
Values, 2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; pg/L = microgram per litre.
Boxplots represent the 101, 25, 50" (median), 75, and 90" percentile concentrations in each sampling area. Black circles
represent the 5™ and 95" percentile concentrations.
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Figure 3-40 Concentration of Total Lead at Exposure Stations Relative to Action Level Values,
2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; pg/L = microgram per litre.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5™ and 95" percentile concentrations.
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Figure 3-41 Concentration of Total Molybdenum at Exposure Stations Relative to Action Level
Values, 2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; pg/L = microgram per litre.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5™ and 95" percentile concentrations.
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Figure 3-42 Concentration of Total Silicon at Exposure Stations Relative to Action Level Values,
2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; pg/L = microgram per litre.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5™ and 95" percentile concentrations.
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Figure 3-43 Concentration of Total Strontium at Exposure Stations Relative to Action Level
Values, 2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; pg/L = microgram per litre.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5™ and 95" percentile concentrations.
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Concentration of Total Tin at Exposure Stations Relative to Action Level Values,
2014

Figure 3-44

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; pg/L = microgram per litre.
Boxplots represent the 101, 25, 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5" and 95" percentile concentrations. The DL for tin at the Mixing Zone (typically 0.2 pg/L) was greater than for AEMP

stations (0.01 pg/L).
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Figure 3-45 Concentration of Total Uranium at Exposure Stations Relative to Action Level
Values, 2014

Notes:  IC = Ice-cover; OW = Open-water; AL = Action Level; SNP-19 = Mixing Zone; pg/L = microgram per litre.
Boxplots represent the 10", 25", 50" (median), 75", and 90" percentile concentrations in each sampling area. Black circles
represent the 5™ and 95" percentile concentrations.
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3.5 STATION LDG-48

The results for water quality samples collected at station LDG-48, which is located at the Lac de Gras
outflow to the Coppermine River are provided in Appendix E. Concentrations at this station were below the
AEMP Effects Benchmarks (Table 2-6) for aquatic life and/or drinking water in all samples collected in 2014.
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4 SUMMARY AND DISCUSSION

Water quality variables measured in Lac de Gras as part of the 2014 AEMP were assessed for a Mine-
related effect according to Action Levels. Nineteen variables triggered Action Level 1, which is considered
an early-warning indicator of effects in the exposure area. These variables had NF area median
concentrations that were greater than two times the median concentrations of reference areas, and were
retained as SOls in 2014. Each of the 19 SOIs had detectable concentrations in the NIWTP effluent,
indicating that the increase observed in the NF area could be linked to the Mine. No management action is
required under the Response Framework when a water quality variable triggers Action Level 1.

Of the 19 variables that triggered Action Level 1, eight also triggered Action Level 2, because the 5t
percentile concentration in the NF exposure area was greater than two times the reference area median
concentration and greater than the normal range for Lac de Gras. When a water quality variable triggers
Action Level 2 the required management action is to establish an Effects Benchmark for that variable if one
does not already exist. Two of the variables that triggered Action Level 2 (sodium and antimony) do not
have existing AEMP Aquatic Life Effects Benchmarks. Therefore, DDMI will be required to develop
benchmarks for these variables. This will be done as part of the updated AEMP Study Design Version 4.0,
which will be submitted in June 2016. None of the remaining six SOls evaluated at Action Level 3 (i.e.,
those with existing AEMP Effects Benchmarks) triggered Action Level 3 in 2014.

Quality control issues identified with ammonia analyzed by Maxxam in 2014 means that these data are not
comparable with ammonia data from 2007 to 2010, which is the reference data period used to estimate the
normal range (Golder 2015). Graphical evaluation of the ammonia data at exposure stations, however,
indicated that concentrations were greater at stations closest to the diffusers during ice-cover conditions.
These results suggest the mine is having an effect on ammonia concentrations in Lac de Gras, which is
consistent with findings in previous years.

In 2014, DDMI identified a QA/QC issue that compromised the results for total and dissolved zinc analyzed
during the 2014 ice-cover and open-water AEMP sampling. An investigation determined that the gloves
used during sample collection were a likely source of the contamination. Although this issue resulted in the
exclusion of the ice-cover season zinc data from 2014 annual report, the interpretation of mine-related
effects based on the open-water zinc data obtained from the routine chemistry sample container (i.e., no
action level triggered) was not impeded. This finding is consistent with the results of the Action Level
screening completed for the 2011 to 2013 Aquatic Effects Re-evaluation Report Version 3.1 (Golder 2016b),
which indicated that zinc did not trigger an Action Level from 2007 to 2013.

Effluent quality was similar to that observed in previous years. Toxicity testing results in 2014 indicated that
effluent samples were generally not toxic to aquatic test organisms. Concentrations of all variables with
Water Licence discharge criteria were within applicable limits in all samples collected in 2014 with the
exception of one oil and grease grab sample which appears to be an outlier.
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5 CONCLUSIONS

Based on analysis of the water quality data collected during the 2014 AEMP field program, the following
conclusion are reached:

o Ofthe 55 variables analyzed, 19 variables (conductivity, TDS [calculated], calcium, chloride, potassium,
sodium, sulphate, nitrate, aluminum, antimony, barium, chromium, copper, lead, molybdenum, silicon,
strontium, tin and uranium) demonstrated an effect equivalent to Action Level 1, and were included in
the list of SOls in 2014 (Table 5-1).

e Ofthe 19 SOls that triggered Action Level 1, eight (calculated TDS, chloride, sodium, nitrate, antimony,
molybdenum, strontium and uranium) also triggered Action Level 2 (Table 5-1). The management
action required under the Response Framework when a variable triggers Action Level 2 is to develop
an AEMP Effects Benchmark for variables that do not have existing Aquatic Life benchmarks (sodium
and antimony). This will be done as part of the next AEMP Study Design (Version 4.0), which will be
submitted in June 2016.

o None of the SOls triggered Action Level 3.

e The ammonia data analyzed by Maxxam in 2014 were excluded from the Action Level screening due
to data quality issues. Diavik has been working with Maxxam to develop a QA/QC plan that will address
the data quality issues identified with the low-level ammonia analysis. This plan will be in place for the
2015 AEMP, and is expected to improve the accuracy of the ammonia analysis. Visual evaluation of
the ammonia data in 2014 suggested that the mine is having an effect on ammonia, which is consistent
with findings in previous years.

e Fluoride was included as an SOI in 2014 because concentrations in effluent exceeded the AEMP
aquatic life Effects Benchmark in seven percent of samples. Fluoride did not trigger an Action Level in
2014, and concentrations at lake water monitoring stations were well below the AEMP Effects
Benchmark in all samples.

¢ The 2014 effluent toxicity results indicated that the effluent discharged to Lac de Gras in 2014 was
generally non-toxic. All effluent samples submitted for lethal toxicity testing passed the relevant tests.
Two of 24 samples (8%) submitted for sublethal testing demonstrated sublethal effects (Ceriodaphnia
dubia reproduction in December 2013 and March 2014). However, in both cases the observed decrease
in reproduction compared to the control group was only slightly above the criterion used to designate a
test failure (=50%).

o Regulated effluent parameters were below applicable EQC, with the exception of one elevated oil and
grease value, which was due to a QA/QC issue.
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Table 5-1 Action Level Summary for Water Quality Substances of Interest, 2014 AEMP

Substance of Interest | Action Level Classification

Conventional Parameters

Specific Conductivity 1

Total Dissolved Solids (Calculated) 2

Major lons

Calcium 1

Chloride 2

Fluoride 0@

Potassium 1

Sodium 2

Sulphate 1

Nutrients

Ammonia (as Nitrogen) (b)

Nitrate (as Nitrogen) 2

Total Metals

Aluminum

Antimony

Barium

Chromium

Copper

Lead

Molybdenum

Silicon

Strontium

Tin

Nl= N[N -

Uranium

0 = Action Level not triggered; 1 = Action Level 1 triggered; 2 = Action Level 2 triggered.

a) Fluoride was added to the list of SOIs because concentrations in effluent were greater than the AEMP Aquatic Life Effects
Benchmark in 7% of samples analyzed in 2014.

b) Action Level results for ammonia are uncertain due to laboratory quality control issues identified in 2014.
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6 CLOSURE

We trust the information in this report meets your requirements at this time. If you have any questions
relating to the information contained in this report, please do not hesitate to contact the undersigned.

GOLDER ASSOCIATES LTD.

Report prepared by: Report reviewed by:

ORIGINAL SIGNED BY ORIGINAL SIGNED BY

Leah James, M.Sc. Zsolt Kovats, M.Sc.

Aquatic Biologist Associate, Senior Aquatic Ecologist
LJ/ZK
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Table A-1 2014 AEMP Sampling Schedule

Ice-cover Open-water

April August September
Sites 21 22 23 24 25 26 27 28 29 30 18 19 20 21 22 23 24 25 26 27 28 29 30 31 01 02 03
NF1 An Anp
NF2 An Anp
NF3 An
NF4 An
NF5
MF1-1
MF1-3 An
MF1-5 An
MF2-1 An
MF2-3 An
FF2-2 An An
FF2-5 An An
MF3-1 An
MF3-2 An
MF3-3 An
MF3-4 An
MF3-5 An
MF3-6 An
MF3-7 An
LDG-48 Mn

Anp

Anp

An

An

An

An

An

An

An

Notes: M = water quality mid-depth sample only, A = water quality surface, mid-depth and bottom samples collected, n = nutrients, p = plankton sample collected.
QAQC Samples color coded = Grab Water (GW), , Field Blank (FBW), Trip Blank (TBW), Duplicate 1/Duplicate 2 (DUP1/DUP2).
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Abbreviations Used for Graphs in this Appendix:

ow open-water season.

IC ice-cover season

DL below detection limit

NTU nephelometric turbidity units
< less than

Mg/l microgram per litre

uS/cm microSiemen per centimetre
mg/L milligram per litre
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INTRODUCTION

Data screening is the initial phase of data handling when analyzing chemistry datasets, which are subject
to occasional extreme values that are frequently incorrect, reflecting field or laboratory errors, data
transcription or calculation errors, or extreme natural variability. This initial step is undertaken prior to data
analysis and interpretation to verify that the data quality objectives established by the Quality Assurance
Project Plan and the study design have been met. The purpose of this step is to initially identify unusually
high or low values (referred to as anomalous data), correct them if possible, and make a decision whether
to retain or exclude remaining anomalous data form further analysis.

In previous Diavik Diamond Mines (2012) Inc. (DDMI) Aquatic Effects Monitoring Plan (AEMP) reports, the
judgment whether to retain an anomalous value in the analysis was made based on a visual inspection of
the data using scatter-plots, and logical consistency with results for other parameters. To prepare data for
analyses presented in this report, a revised approach was used to identify anomalous data to address
concerns noted by the Wekéezhii Land and Water Board (WLWB) and other reviewers regarding the
handling of outliers in AEMP datasets. The revised data screening approach includes a numerical method
to aid in the identification of outliers, thus removing 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. This method allows for
detection of multiple outliers at one time and assumes that the data being screened contain a relatively
small percentage of outliers (Amidan et al. 2005). The theorem states that at least 1-1/k? proportion of the
data of any distribution (i.e., no assumption of normality) lies within k standard deviations (SD) of the mean.
Setting 1-1/k? = 0.95 and solving for k results in 4.47 SD, indicating that 95% of the data, regardless of
distribution, will be within about 4.5 SD of the mean. In the case of a normal distribution, 95% of the data is
expected to be within 2 SD, suggesting that the method based on Chebyshev’s inequality is conservative
(i.e., identifies values that are far removed from the mean). 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. No data were identified as anomalous based on visual evaluation
alone.

In cases where the Chebyshev screening method identified an elevated value in the near-field (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 SDs from the mean
were removed from the further analysis of NF area data. Finally, in cases where the annual datasets
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contained a large proportion of non-detect data, only values that were greater than or equal to 5 times the
detection limit (DL) were considered anomalous and were removed from the analysis.

RESULTS

Results of the initial data screening are summarized for effluent, mixing zone and AEMP data sets. 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 low compared to the amount of data summarized, accounting
for less than half of a percent of the total data points per component.

Effluent Chemistry
Table B-1 List of Anomalous Values Removed from SNP Analyses, Stations 1645-18 and 1645-
18B
Variable Unit Date Station Value Stang?;g 'I?::(i)ation
Total Kjeldahl Nitrogen pg-N/L 25/02/2014 18B 1.33 4.806
Total Kjeldahl Nitrogen pg-N/L 8/7/2014 18 1.82 4.771
Total Arsenic ug/L 5/2/2014 18 5.68 4.486
Total Cadmium pg/L 12/28/2013 18 0.037 5.56
Total Cadmium ug/L 12/28/2013 18B 0.042 6.084
Total Copper pg/L 11/16/2013 18 2.6 5.697
Total Copper gL 14/05/2014 18B 1.79 4.977
Total Copper ug/L 11/09/2014 18B 1.92 5.436
Total Iron pg/L 20/05/2014 18 286 5.958
Total Lead ug/L 14/04/2014 18 0.206 5.683
Total Lead pg/L 5/2/2014 18 0.167 4.496
Total Lead ug/L 13/06/2014 18B 0.731 7.541
Total Lithium ug/L 12/10/2013 18 27.3 4.625
Total Titanium ug/L 02/05/2014 18 6.36 7.585
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Figure B-1 Anomalous Data Removed from SNP Analyses Completed for Total Kjeldahl
Nitrogen, Station 1645-18, 2014

Figure B-2 Anomalous Data Removed from SNP Analyses Completed for Total Kjeldahl
Nitrogen, Station 1645-18B, 2014
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Figure B-3 Anomalous Data Removed from SNP Analyses Completed for Total Arsenic,
Station 1645-18, 2014

Figure B-4 Anomalous Data Removed from SNP Analyses Completed for Total Cadmium,
Station 1645-18, 2014
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Figure B-5 Anomalous Data Removed from SNP Analyses Completed for Total Cadmium,
Station 1645-18B, 2014

Figure B-6 Anomalous Data Removed from SNP Analyses Completed for Total Copper,
Station 1645-18, 2014
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Figure B-7 Anomalous Data Removed from SNP Analyses Completed for Total Copper,
Station 1645-18B, 2014

Figure B-8 Anomalous Data Removed from SNP Analyses Completed for Total Iron,
Station 1645-18, 2014
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Figure B-9 Anomalous Data Removed from SNP Analyses Completed for Total Lead,
Station 1645-18, 2014

Figure B-10 Anomalous Data Removed from SNP Analyses Completed for Total Lead,
Station 1645-18B, 2014
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Figure B-11  Anomalous Data Removed from SNP Analyses Completed for Total Lithium,
Station 1645-18, 2014

Figure B-12 Anomalous Data Removed from SNP Analyses Completed for Total Titanium,
Station 1645-18, 2014
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Mixing Zone Boundary

Table B-2 List of Anomalous Values Removed from SNP Analyses, Stations 1645-19A,
1645-19B and 1645-19C
Variable Unit Date Station Value Stang?;g rll):;/(ia?tion
Total Nitrogen (Calculated) pg-N/L 11/27/2013 19 11.5 11.067
Total Kjeldahl Nitrogen Mg-N/L 11/27/2013 19 1.3 11.083
Total Aluminum pg/L 17/09/2014 19 314 8.969
Total Bismuth pg/L 12/10/2013 19 0.038 10.265
Total Boron Mg/l 17/09/2014 19 271 10.56
Total Lead pg/L 17/09/2014 19 0.92 11.037
Total Manganese Mg/l 12/10/2013 19 254 9.931

pg-N/L = micrograms nitrogen per litre; pg/L = microgram per litre.

a) Number of standard deviations from the mean calculated for the 2014 monitoring period.
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Figure B-13 Anomalous Data Removed from SNP Analyses Completed for Total Nitrogen,
Station 1645-19, 2014

Figure B-14 Anomalous Data Removed from SNP Analyses Completed for Total Kjeldahl
Nitrogen, Station 1645-19, 2014
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Figure B-15 Anomalous Data Removed from SNP Analyses Completed for Total Aluminum,
Station 1645-19, 2014

Figure B-16  Anomalous Data Removed from SNP Analyses Completed for Total Bismuth,
Station 1645-19, 2014
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Figure B-17 Anomalous Data Removed from SNP Analyses Completed for Total Boron,
Station 1645-19, 2014

Figure B-18 Anomalous Data Removed from SNP Analyses Completed for Total Lead,
Station 1645-19, 2014
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Figure B-19  Anomalous Data Removed from SNP Analyses Completed for Total Manganese,
Station 1645-19, 2014
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AEMP

Table B-3 List of Anomalous Values Removed from AEMP Analyses
Variable Unit Season Station Value Stangi::grl‘lliv(igtion
Acidity (pH 8.3) mg/L ow MF1-5 90.7 7.281
Specific Conductivity uS/cm ow MF3-1 1 5.069
Total Suspended Solids mg/L ow MF3-1 8.6 7.155
Total Organic Carbon mg/L IC FF2-5 41 5.595
Turbidity NTU ow MF3-4 0.5 5.156
Total Antimony Mg/l IC MF1-3 0.165 5.762
Total Cadmium pg/L IC FF2-2 0.025 6.988
Total Cobalt pg/L IC MF3-6 0.371 7.49
Total Copper pg/L IC MF3-7 7.14 5.782
Total Iron pg/L IC FF2-5 43.6 4.911
Total Iron pg/L ow MF3-3 18.3 4.742
Total Manganese pg/L IC MF3-6 43.2 7.417
Total Mercury Mg/l IC FF2-5 0.01 11.347
Total Tin pg/L ow MF3-2 0.121 5.209
Total Vanadium pg/L IC FF2-2 2.25 7.451
Total Zinc pg/L ow MF3-3 4.49 6.577
Dissolved Aluminum pg/L IC FF2-5 341 7.537
Dissolved Chromium pg/L IC FF2-5 0.309 5.073
Dissolved Cobalt pg/L IC MF3-6 0.477 7.499
Dissolved Iron pg/L IC FF2-5 294 6.986
Dissolved Lead pg/L IC FF2-5 0.252 7.39
Dissolved Manganese pg/L IC MF3-6 55.2 7.328
Dissolved Silver pg/L ow MF1-3 0.022 5.303
Dissolved Tin pg/L ow MF3-2 0.076 5.157
Dissolved Zinc pg/L ow MF3-4 2.37 6.098

Mg/L = milligram per litre; uS/cm = microSiemens per litre; NTU = nephelometric turbidity unit; ug/L = microgram per litre;
OW = open-water season; IC = ice-cover season.

a) Number of standard deviations from the mean calculated for the 2014 monitoring period.
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Figure B-20 Anomalous Data Removed from AEMP Analyses Completed for Acidity (pH 8.3),
Open-Water Season, 2014
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Figure B-21 Anomalous Data Removed from AEMP Analyses Completed for Specific

Conductivity, Open-Water Season, 2014
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Figure B-22  Anomalous Data Removed from AEMP Analyses Completed for Total Suspended
Solids, Open-Water Season, 2014
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Figure B-23 Anomalous Data Removed from AEMP Analyses Completed for Total Organic
Carbon, Ice-Cover Season, 2014
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Figure B-24 Anomalous Data Removed from AEMP Analyses Completed for Turbidity, Open-
Water Season, 2014
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Figure B-25 Anomalous Data Removed from AEMP Analyses Completed for Total Antimony, Ice-
Cover Season, 2014
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Figure B-26 Anomalous Data Removed from AEMP Analyses Completed for Total Cadmium, Ice-
Cover Season, 2014
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Figure B-27 Anomalous Data Removed from AEMP Analyses Completed for Total Cobalt, Ice-
Cover Season, 2014
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Figure B-28 = Anomalous Data Removed from AEMP Analyses Completed for Total Copper, Ice-
Cover Season, 2014
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Figure B-29  Anomalous Data Removed from AEMP Analyses Completed for Total Iron, Ice-Cover
Season, 2014
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Figure B-30 Anomalous Data Removed from AEMP Analyses Completed for Total Iron, Open-
Water Season, 2014
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Figure B-31  Anomalous Data Removed from AEMP Analyses Completed for Total Manganese,
Ice-Cover Season, 2014
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Figure B-32 Anomalous Data Removed from AEMP Analyses Completed for Total Mercury, Ice-
Cover Season, 2014
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Figure B-33 Anomalous Data Removed from AEMP Analyses Completed for Total Tin, Open-
Water Season, 2014
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Figure B-34  Anomalous Data Removed from AEMP Analyses Completed for Total Vanadium, Ice-
Cover Season, 2014
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Figure B-35 Anomalous Data Removed from AEMP Analyses Completed for Total Zinc, Open-
Water Season, 2014
® Bottom Middle ® Top X Outlier
° T 2014: OW
’ X
O 44
>
=
= 5]
[&]
=
N,
© °
E 1 .
[ ] L ] ®
[ ] : [} e v L ® $ [ ] ] hd  § @ L4 . z 3 ® L 4
0 T T T T T T T T T T T T T T T T T T T
A I SN I SN Y SN S - TS R R S
ST EEEEL

Station

Golder Associates Ltd.



Doc. No. RPT-1382 Ver. 0

March 2016 B-24 1406208
Figure B-36  Anomalous Data Removed from AEMP Analyses Completed for Dissolved
Aluminum, Ice-Cover Season, 2014
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Figure B-37 Anomalous Data Removed from AEMP Analyses Completed for Dissolved
Chromium, Ice-Cover Season, 2014
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Figure B-38  Anomalous Data Removed from AEMP Analyses Completed for Dissolved Cobalt,
Ice-Cover Season, 2014
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Figure B-39 Anomalous Data Removed from AEMP Analyses Completed for Dissolved Iron, Ice-
Cover Season, 2014
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Figure B-40 Anomalous Data Removed from AEMP Analyses Completed for Dissolved Lead, Ice-
Cover Season, 2014
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Figure B-41
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Figure B-42 Anomalous Data Removed from AEMP Analyses Completed for Dissolved Silver,
Open-Water Season, 2014
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Figure B-43  Anomalous Data Removed from AEMP Analyses Completed for Dissolved Tin, Open-
Water Season, 2014
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Figure B-44 Anomalous Data Removed from AEMP Analyses Completed for Dissolved Zinc,
Open-Water Season, 2014
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INTRODUCTION

Quality assurance (QA) and quality control (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 QA and includes the techniques used to assess data quality
and the corrective actions to be taken when the data quality objectives are not met. This appendix
describes QA/QC practices applied during the 2014 Aquatic Environment Monitoring Program
(AEMP), evaluates QC 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). The procedures are described in:

e ENVR-003-0702 R9 AEMP Monitoring Program — Ice Cover;

e ENVR-014-0311 R3 AEMP Sampling — Ice Cover;

e ENVR-303-0112 RO Laboratory Quality Assurance/Quality Control;

e ENVR-206-0112 RO Processing Maxxam Samples and Tracking Documentation;
¢ ENVR-402-0112 RO DDMI Lab — Dissolved Oxygen;

e ENVR-404-0112 RO DDMI Lab — pH;

e ENVR-405-0112 RO DDMI Lab — Turbidity;

e ENVR-403-0112 RO DDMI Lab — Total Suspended Solids;

¢ ENVR-604-0112 RO, ENVR-608-0112 RO Field Meter Calibration;

e ENVR-014-0311 R3, Biophysical Measuring; and

e ENVR-608-0112 RO Hydrolab Calibration, Deployment and Download.

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

Samples were sent for analysis to Maxxam Analytics Inc. (Maxxam), Burnaby, British Columbia, a
laboratory accredited by the Canadian Association of Laboratory Accreditation. Under the
accreditation program, performance assessments are completed annually for laboratory
procedures, analytical methods, and internal quality control.

Quality assurance at the DDMI Environmental Laboratory encompasses all quality-related activities
related to aquatic testing and analysis, and relevant technical support (SOPENV-LAB-12).

DDMI's QA places an emphasis on four aspects:

infrastructure (instruments, testing capabilities, calibrations, SOPs);

control measures (internal/external);

e personnel (competence, ethics and integrity); and

data management.

Office Operations

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

o 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:
o collecting all required samples;
o immediate download and storage of electronic data;

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

o processing, where required, and delivering samples to analytical laboratory in a timely
manner;

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;

o review of field sheets by the task manager for completeness and accuracy;
e reviewing laboratory data as they are received from the analytical laboratory;

e creating backup files before data analysis; and
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e completing appropriate logic checks for accuracy of calculations.

QUALITY CONTROL

Quality control is a specific aspect of QA 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/sampling precision. Quality
control samples were submitted to Maxxam for analysis of the full list of variables.

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 and other equipment
(filters, tubing). Equipment blanks provide information regarding potential cross-contamination
between samples and field equipment.

The field, trip and equipment blanks were used to detect potential sample contamination during
collection, shipping and analysis. Although concentrations should be below detection limits (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 (USEPA 1985), which takes into account the potential for
data accuracy errors when variable concentrations approach or are below DLs. This criterion was
not applied to pH, which is expected to be above the laboratory-reported DL in the de-ionized water
used to prepare the blanks.

Notable results observed in the blanks were evaluated relative to variable 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 all further interpretations were 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 (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:
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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 20%; 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 Maxxam 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

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

Quality Control Results

Detection Limits

Maxxam used analyte-specific DLs) to report results for water quality variables analyzed in 2014
(i.e., the same DL was used for all samples for a particular analyte, unless matrix interference
necessitated the use of a higher DL). The DLs used by Maxxam in 2014 are listed in Section 2.2
Table 2-2 of the 2014 Effluent and Water Chemistry Report. These DLs were compared with those
originally requested by DDMI to determine the reason(s) for any differences in DLs and whether
this difference would affect data quality. Several variables were initially identified as having DLs not
matching the requested values. These issues, however, either did not affect data quality
(i.e., sample concentrations were greater than the adjusted DL) or the DL was corrected by re-
running the affected samples.

Blank and Duplicate Samples

A total of 8 variables (measured total dissolved solids [TDS]; total and dissolved calcium; dissolved
sodium; total and dissolved aluminum; and total and dissolved barium) measured in blank samples
collected during the ice-cover season had concentrations that exceeded the data quality objective
(DQO) of less than five times the DL (Table C-1). Among the four blank samples collected during
the ice-cover season, one variable (TDS [measured]), exceeded background concentrations in the
equipment blank collected at station MF1-1B. The remaining seven variables exceeded
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background concentrations in a single field blank collected at station FF2-5M. Analyte
concentrations in the equipment blank collected at station NF5B and in the trip blank collected at
station MF3-5T were within the DQO of less than five times the DL for all variables analyzed. During
the open-water season, a total of four variables (dissolved sodium, ammonia, total zinc, and
dissolved aluminum) measured in blank samples had concentrations that were greater than five
times the DL (Table C-1). Exceedances of the DQO for ammonia occurred in the equipment blank
collected at MF1-5T and in the trip blank collected at FF2-2T. The remaining three variables
exceeded the DQO in a single equipment blank collected at station NF5B.

A total of 22 out of 99 water quality variables analyzed in 2014 (22%; Table C-2) exceeded both
the 20% RPD and 5 times DL criteria for duplicate samples (Table C-2). This indicates a moderate
level of analytical precision for duplicate samples in 2014. Of the 22 variables that exceeded the
DQOs for duplicate samples, 12 variables (measured TDS; ammonia; nitrate; nitrate + nitrite;
dissolved aluminum; total cobalt; total copper; total iron; total lead; dissolved manganese; total
sulphur; total zinc) had RPD values that were greater than 50%. These results were considered
notable, because the differences in concentrations between duplicate samples for these analytes
were appreciably higher than the QC objective values used by Maxxam to identify unacceptable
differences between laboratory duplicate samples (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.

During the ice-cover season, seven variables had RPD values that were greater than 50% in the
duplicate sample pair collected at station NF4B. Three variables also exceeded the 50% RPD and
5 times DL criteria in the duplicate sample pair collected at station MF3-1M (Table C-2). During the
open-water season, concentrations of five variables were greater the 50% RPD and 5 times DL
criteria in a single sample collected at station MF3-3T.

Of the 8 analytes that exceeded the DQO for blank samples, only one variable, ammonia, was
clearly elevated both in the blank samples and in the AEMP dataset. This finding is consistent with
the results of QC analyses completed over the previous three years of the AEMP (2011 to 2013).
In all four years (2011 to 2014), ammonia concentrations in blank samples analyzed by Maxxam
were at or above levels in Lac de Gras, while the concentrations reported for lake water samples
were elevated compared to historic values. In general, concentrations in the trip blanks (i.e., which
are prepared in the laboratory and taken into the field unopened) have been similar to or greater
than the values reported for equipment blanks and field blanks (which are opened and filled with
DI water during field sampling). This combination of elevated concentrations in the blank samples
and in the field data suggest a systematic error that should be investigated by Maxxam. Diavik is
currently working with the analytical laboratory to develop a QA/QC plan that will address the data
quality issues identified for ammonia.
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Table C-1 Blank Sample Results, 2014

Ice-cover Open-water
Variable Unit DL NF5B-1 MF3-5T-3 MF1-1B-1 FF2-5M-2 NF5B-1 MF1-5T-1 FF2-2T-3 MF3-1B-2
Equipment Blank Trip Blank Equipment Blank Field Blank Equipment Blank Equipment Blank Trip Blank Field Blank
25-Apr-14 29-Apr-14 1-May-14 27-Apr-14 21-Aug-14 1-Sep-14 22-Aug-14 25-Aug-14
Conventional Parameters
Acidity (pH 4.5) mg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Acidity (pH 8.3) mg/L 0.5 <0.5 <0.5 <0.5 0.51 0.6 <0.5 <0.5 <0.5
Alkalinity, Total (as CaCO3) mg/L 0.5 <0.5 <0.5 <0.5 <0.5 0.99 0.73 0.7 0.88
Alkalinity (Phenolphthalein as CaCO3) mg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Specific Conductivity pS/cm 1 <1 1 <1 1.1 1.1 1.1 1.2 1.2
Hardness, Dissolved (CaCOs3) mg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Hardness, Total (CaCO3) mg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
pH - - 5.42 5.61 5.49 5.59 5.91 6.42 6.02 6.42
Total Dissolved Solids (Calculated) mg/L - 1.0 1.0 1.0 1.1 1.4 1.2 1.2 1.3
Total Dissolved Solids (Measured) mg/L 1 <1 <1 6 <1 <1 <1 <1 <1
Total Suspended Solids mg/L 1 <1 <1 <1 <1 <1 <1 <1 1.3
Total Organic Carbon mg/L 0.2 0.21 0.26 0.23 0.23 0.32 0.3 0.32 0.35
Turbidity NTU 0.1 <0.1 <0.1 0.11 <0.1 <0.1 0.11 <0.1 <0.1
Major lons
Bicarbonate mg/L 0.5 <0.5 <0.5 <0.5 <0.5 1.21 0.89 0.85 1.07
Calcium mg/L 0.01 <0.01 <0.01 <0.01 0.106 0.018 <0.01 <0.01 0.04
Carbonate mg/L 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 <0.5 <0.5 <0.5
Fluoride mg/L 0.01 0.011 <0.01 <0.01 0.013 <0.01 0.017 <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
Magnesium mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L 0.01 <0.01 0.013 <0.01 <0.01 0.012 <0.01 <0.01 <0.01
Sodium mg/L 0.01 <0.01 <0.01 <0.01 0.057 0.073 <0.01 0.012 0.043
Sulphate mg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Nutrients
Ammonia (as Nitrogen) ug-N/L 5 11 - 7.7 8.7 15 28 62 14
Nitrate (as Nitrogen) ug-N/L 2 <2 23 <2 2.8 <2 <2 <2 <2
Nitrite (as Nitrogen) pg-N/L 2 <2 <2 <2 <2 <2 <2 <2 <2
Nitrate + Nitrite (as Nitrogen) ug-N/L 2 <2 2.3 <2 2.8 <2 <2 <2 <2
Nitrogen - Kjeldahl, Total pg-N/L 20 54 <20 <20 40 21 20 99 <20
Nitrogen - Kjeldahl, Dissolved ug-N/L 20 28 - <20 <20 87 <20 92 28
Nitrogen, Total ug-N/L 20 54 <20 <20 43 21 20 99 <20
Nitrogen, Dissolved pg-N/L 20 28 - <20 <20 87 <20 92 28
Orthophosphate ug-P/L 1 <1 <1 <1 <1 <1 <1 <1 <1
Phosphorus, Dissolved pg-P/L 2 <2 <2 <2 <2 <2 <2 <2 2
Phosphorus, Total pg-P/L 2 <2 <2 <2 <2 <2 <2 2.2 <2
Total Metals
Aluminum pg/L 0.2 0.64 <0.5 0.78 6.15 0.43 0.24 0.83 <0.2
Antimony pg/L 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
Barium pg/L 0.02 0.035 <0.02 0.022 0.145 <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
Bismuth pg/L 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
Cadmium pg/L 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 0.14 <0.01 <0.01 <0.01 <0.01
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Table C-1 Blank Sample Results, 2014
Ice-cover Open-water
Variable Unit DL NF5B-1 MF3-5T-3 MF1-1B-1 FF2-5M-2 NF5B-1 MF1-5T-1 FF2-2T-3 MF3-1B-2
Equipment Blank Trip Blank Equipment Blank Field Blank Equipment Blank Equipment Blank Trip Blank Field Blank
25-Apr-14 29-Apr-14 1-May-14 27-Apr-14 21-Aug-14 1-Sep-14 22-Aug-14 25-Aug-14
Chromium pg/L 0.05 <0.05 <0.1 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05
Cobalt pg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Copper pg/L 0.05 <0.05 <0.05 0.066 0.124 <0.05 0.133 <0.05 <0.05
Iron pg/L 1 1.5 <1 <1 4.6 <1 1.1 <1 <1
Lead pg/L 0.005 <0.005 <0.005 0.0054 0.008 <0.005 <0.005 <0.005 <0.005
Lithium pg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Magnesium mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Manganese ug/L 0.05 <0.05 <0.05 <0.05 0.138 <0.05 <0.05 <0.05 <0.05
Mercury ug/L 0.002 0.0027 - <0.002 <0.002 0.0069 0.0079 0.0033 0.0022
Molybdenum pg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Nickel pg/L 0.02 0.053 <0.02 0.034 0.079 <0.02 <0.02 0.038 0.04
Potassium mg/L 0.01 0.012 <0.01 <0.01 0.016 <0.01 <0.01 <0.01 <0.01
Selenium pg/L 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Silicon pg/L 50 <50 <100 <50 <100 62 <50 <50 <50
Silver pg/L 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 0.038 <0.01 <0.01 0.016 0.029
Strontium ug/L 0.05 <0.05 <0.05 <0.05 0.111 <0.05 <0.05 <0.05 <0.05
Sulphur mg/L 0.1 0.4 <0.6 <0.1 <0.6 <0.1 0.21 <0.1 <0.1
Thallium pg/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Tin pg/L 0.01-0.2 <0.01 <0.2 <0.01 <0.2 <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
Uranium pg/L 0.002 <0.002 <0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002
Vanadium pg/L 0.1-0.2 <0.1 <0.2 <0.1 <0.2 <0.1 <0.1 <0.1 <0.1
Zinc® pg/L 0.1 - - - - 0.59 0.4 <0.1 <0.1
Zirconium pg/L 0.05-0.1 <0.05 <0.1 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05
Dissolved Metals
Aluminum pg/L 0.5 0.86 <0.5 0.7 5.17 3.06 0.47 0.81 0.48
Antimony pg/L 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 0.021 <0.02 <0.02 <0.02 <0.02
Barium pg/L 0.02 0.027 <0.02 <0.02 0.187 0.083 0.025 <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
Bismuth pg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Boron Mg/l 5 <5 <5 <5 <50 <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
Chromium pg/L 0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05
Cobalt pg/L 0.005 <0.005 <0.005 <0.005 0.006 0.006 <0.005 <0.005 0.008
Copper pg/L 0.05 <0.05 <0.05 0.068 <0.05 <0.05 <0.05 <0.05 0.079
Iron pg/L 1 2.9 <1 <1 3.7 1 1.8 <1 <1
Lead pg/L 0.005 0.009 <0.005 <0.005 0.005 <0.005 0.006 <0.005 0.01
Lithium pg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Manganese pg/L 0.05 <0.05 <0.05 <0.05 0.204 <0.05 <0.05 <0.05 <0.05
Mercury pg/L 0.002 <0.002 <0.002 <0.002 <0.002 0.0061 0.0044 <0.002 0.002
Molybdenum pg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Nickel pg/L 0.02 0.068 <0.02 0.03 0.044 0.041 <0.02 <0.02 0.08
Selenium pg/L 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Silicon pg/L 50 <50 <50 <50 <100 <50 <50 <50 <50
Silver pg/L 0.005 <0.005 <0.005 <0.005 0.013 <0.005 <0.005 <0.005 0.014
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Table C-1 Blank Sample Results, 2014
Ice-cover Open-water
Variable Unit DL NF5B-1 MF3-5T-3 MF1-1B-1 FF2-5M-2 NF5B-1 MF1-5T-1 FF2-2T-3 MF3-1B-2
Equipment Blank Trip Blank Equipment Blank Field Blank Equipment Blank Equipment Blank Trip Blank Field Blank
25-Apr-14 29-Apr-14 1-May-14 27-Apr-14 21-Aug-14 1-Sep-14 22-Aug-14 25-Aug-14

Strontium pg/L 0.05 0.055 <0.05 <0.05 0.123 0.073 0.057 <0.05 0.089
Sulphur mg/L 0.1 <0.1 <0.1 <0.1 <0.6 0.15 0.16 0.2 <0.1
Thallium pg/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Tin pg/L 0.01-0.2 <0.01 <0.01 <0.01 <0.2 <0.01 <0.01 <0.01 0.014
Titanium pg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.59
Uranium pg/L 0.002 <0.002 <0.002 <0.002 0.003 <0.002 <0.002 <0.002 0.005
Vanadium pg/L 0.1-0.2 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0.1
Zinc® pg/L 0.1 - - - - <0.1 0.1 <0.1 <0.1
Zirconium ug/L 0.05-0.1 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05

Notes: mg/L = milligrams per litre; NTU = nephelometric turbidity units; uS/cm = microSiemens per centimetre; ug/L = micrograms per litre; DL = detection limit; CaCQOg3 = calcium carbonate.

Bolded values an exceedance of the data quality objective for blanks samples (concentration greater than 5 times the DL).
a) Values for total and dissolved zinc were removed for the ice-cover sampling program due to contamination.
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Table C-2 Duplicate Sample Results, 2014
Ice-cover Open-water
NF4B MF3-1M NF3M MF2-3B MF3-3T
Variable Unit oL 22-Apr-14 22-Apr-14 28-Apr-14 28-Apr-14 22-Aug-14 22-Aug-14 31-Aug-14 31-Aug-14 29-Aug-14 29-Aug-14
RPD RPD RPD RPD RPD
Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2

Conventional Parameters
Acidity (pH 4.5) mg/L 0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 -
Acidity (pH 8.3) mg/L 0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 0.52 - <0.5 <0.5 -
Alkalinity, Total (as CaCOs3) mg/L 0.5 7.82 7.63 2% 5.8 5.87 1% 5.24 5.78 10% 5.2 5.19 0% 4.96 5.60 12%
Alkalinity (Phenolphthalein as CaCO3) mg/L 0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 -
Specific Conductivity uS/cm 1 55.3 56.1 1% 34.1 36.4 7% 30.4 31.3 3% 29.3 28.8 2% 23.9 242 1%
Hardness, Dissolved (CaCOs3) mg/L 0.5 13.7 13.3 3% 8.96 9.43 5% 8.3 8.54 3% 7.86 8.92 13% 7.25 6.88 5%
Hardness, Total (CaCOs3) mg/L 0.5 13.7 13.8 1% 9.1 9.71 6% 8.18 8.12 1% 8.13 8.19 1% 6.96 6.84 2%
pH - - 7.03 7.03 0% 6.96 6.96 0% 7.16 7.05 2% 6.91 6.9 0% 7.09 7.03 1%
Total Dissolved Solids (Calculated) mg/L - 27.7 27.6 0% 16.2 17.4 7% 14.5 14.7 1% 13.7 14.3 5% 12.6 121 4%
Total Dissolved Solids (Measured) mg/L 1 28 50 56% 34.7 25 32% 19 21 10% 18.7 13.3 34% 20.7 19.3 7%
Total Suspended Solids mg/L 1 <1 <1 - <1 <1 - <1 <1 - <1 1 - <1 <1 -
Total Organic Carbon mg/L 0.2 2.2 2.1 5% 2.5 23 8% 2.3 2.5 8% 2.2 2.1 5% 2 21 5%
Turbidity NTU 0.1 <0.1 <0.1 - 0.11 0.11 - 0.28 0.28 - 0.22 0.24 - 0.25 0.25 -
Major lons
Bicarbonate mg/L 0.5 9.54 9.31 2% 7.08 7.16 1% 6.39 7.05 10% 6.34 6.33 0% 6.05 6.83 12%
Calcium mg/L 0.01 2.96 2.8 6% 1.84 1.93 5% 1.67 1.75 5% 1.6 1.82 13% 1.49 1.33 1%
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 5.8 5.8 0% 29 3.1 7% 25 2.4 - 23 23 - 2.1 1.6 -
Fluoride mg/L 0.01 0.039 0.036 - 0.03 0.03 - 0.028 0.023 - 0.024 0.023 - 0.023 0.023 -
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 mg/L 0.01 1.53 1.53 0% 1.06 1.12 6% 1 1.01 1% 0.939 1.06 12% 0.859 0.867 1%
Potassium mg/L 0.01 1.55 1.54 1% 0.957 1.03 7% 0.886 0.865 2% 0.823 0.991 19% 0.703 0.724 3%
Sodium mg/L 0.01 4.18 4.27 2% 1.95 2.31 17% 1.83 1.95 6% 1.81 1.77 2% 1.46 1.35 8%
Sulphate mg/L 0.5 6.21 6.3 1% 3.93 4.15 5% 3.45 3.24 6% 3.05 3.23 6% 2.93 2.84 3%
Nutrients
Ammonia (as Nitrogen) pg/L 5 - 33 - 29 31 7% 18 14 - 10 11 - 18 39 74%
Nitrate (as Nitrogen) pg/L 2 164 168 2% 22.9 56 84% 27 2.1 - 22 2.1 - 10.5 2.3 128%
Nitrite (as Nitrogen) pg/L 2 2.5 <2 - <2 <2 - <2 <2 - <2 <2 - <2 <2 -
Nitrate + Nitrite (as Nitrogen) pg/L 2 167 168 1% 22.9 56 84% 2.7 21 - 2.2 2.1 - 2.7 2.3 -
Nitrogen - Kjeldahl, Total pg/L 20 163 156 4% 192 169 13% 254 210 19% 150 152 1% 200 187 7%
Nitrogen - Kjeldahl, Dissolved pg/L 20 155 147 5% 147 157 7% 229 168 31% 138 136 1% 160 189 17%
Nitrogen, Total pg/L 20 330 324 2% 215 225 5% 256 212 19% 152 154 1% 147 174 17%
Nitrogen, Dissolved pg/L 20 322 315 2% 170 213 22% 232 171 30% 140 138 1% 170 191 12%
Orthophosphate pg/L 1 <1 <1 - <1 14 - 14 1.2 - <1 <1 - 1.8 1.6 -
Phosphorus, Dissolved pg/L 2 21 2.2 - <2 <2 - <2 <2 - <2 <2 - <2 <2 -
Phosphorus, Total pg/L 2 5.2 4.3 - <2 <2 - 2.6 <2 - 3.4 3.2 - <2 <2 -
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Table C-2 Duplicate Sample Results, 2014
Ice-cover Open-water
NF4B MF3-1M NF3M MF2-3B MF3-3T
Variable Unit oL 22-Apr-14 22-Apr-14 28-Apr-14 28-Apr-14 22-Aug-14 22-Aug-14 31-Aug-14 31-Aug-14 29-Aug-14 29-Aug-14
RPD RPD RPD RPD RPD
Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2

Total Metals
Aluminum pg/L 0.2 24.8 30.3 20% 4.42 5.6 24% 6.21 6.06 2% 5.35 5.36 0% 3.67 4.15 12%
Antimony pg/L 0.02 0.052 0.046 - 0.029 0.021 - 0.021 0.021 - <0.02 <0.02 - <0.02 0.031 -
Arsenic pg/L 0.02 0.348 0.364 4% 0.258 0.282 9% 0.239 0.25 4% 0.233 0.254 9% 0.187 0.188 1%
Barium pg/L 0.02 5.78 5.01 14% 2.98 3.12 5% 2.64 242 9% 2.31 2.51 8% 1.98 2.07 4%
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 3.01 2.99 1% 1.84 2 8% 1.73 1.67 4% 1.67 1.66 1% 1.33 1.29 3%
Chromium pg/L 0.05 0.2 0.15 - 0.12 <0.1 - 0.078 0.057 - 0.057 0.16 - <0.05 <0.05 -
Cobalt pg/L 0.005 0.039 0.016 84% 0.015 0.015 - 0.017 0.013 - 0.014 0.012 - 0.016 0.017 -
Copper pg/L 0.05 1.78 0.759 80% 0.656 0.676 3% 0.568 0.555 2% 0.571 0.694 19% 0.542 0.561 3%
Iron pg/L 1 23.3 3.6 146% 23 24 - 9.2 8 14% 5.6 5.9 5% 3.7 4.3 -
Lead pg/L 0.005 0.137 0.006 183% 0.008 <0.005 - 0.015 0.006 - <0.005 <0.005 - <0.005 <0.005 -
Lithium pg/L 0.5 2.34 2.32 - 1.78 1.81 - 1.61 1.57 - 1.42 1.43 - 1.44 1.47 -
Magnesium mg/L 0.01 1.5 1.55 3% 1.09 1.15 5% 0.939 0.961 2% 0.96 0.982 2% 0.884 0.875 1%
Manganese pg/L 0.05 2.51 1.83 31% 0.875 0.978 11% 1.7 1.41 19% 1.33 1.7 24% 1.13 1.06 6%
Mercury pg/L 0.002 <0.002 <0.002 - <0.002 <0.002 - 0.0048 0.0042 - 0.004 0.0055 - <0.002 <0.002 -
Molybdenum pg/L 0.05 2.08 2.07 0% 0.645 0.895 32% 0.577 0.6 4% 0.521 0.536 3% 0.266 0.245 8%
Nickel pg/L 0.02 1 0.942 6% 0.985 1.13 14% 0.613 0.65 6% 0.571 0.568 1% 0.811 0.812 0%
Potassium mg/L 0.01 1.45 1.57 8% 0.988 1.07 8% 0.871 0.885 2% 0.858 0.919 7% 0.726 0.695 4%
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 -
Silicon pg/L 50 329 339 3% <100 111 - <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 -
Sodium mg/L 0.01 3.96 4.2 6% 1.96 23 16% 1.79 1.86 4% 1.59 1.9 18% 1.35 1.34 1%
Strontium pg/L 0.05 448 445 1% 214 255 17% 19.5 18.4 6% 17.6 19.4 10% 13.3 134 1%
Sulphur mg/L 0.1 1.16 2.29 66% 1.02 1.83 57% 0.91 1.51 50% 0.96 0.8 18% 0.62 0.64 3%
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 -
Tin pg/L 0.01-0.2 0.22 <0.2 - <0.2 <0.2 - <0.01 <0.01 - <0.01 <0.01 - <0.01 <0.01 -
Titanium pg/L 0.5 0.86 1.07 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 -
Uranium pg/L 0.002 0.185 0.172 7% 0.071 0.089 23% 0.079 0.075 5% 0.063 0.094 39% 0.043 0.044 2%
Vanadium pg/L 0.1-0.2 0.31 0.29 - <0.2 <0.2 - <0.1 <0.1 - <0.1 <0.1 - <0.1 <0.1 -
Zinc® pg/L 0.1 - - - - - - 0.39 0.37 - 0.41 0.29 - 0.31 0.84 92%
Zirconium pg/L 0.05-0.1 <0.1 <0.1 - <0.1 <0.1 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 -
Dissolved Metals
Aluminum ug/L ‘ 0.5 15.6 8.35 61% 6.19 3.82 47% 13.8 16.3 17% ‘ 4.43 1.63 ‘ 92% 1.78 1.75 -
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Table C-2 Duplicate Sample Results, 2014
Ice-cover Open-water
NF4B MF3-1M NF3M MF2-3B MF3-3T
Variable Unit oL 22-Apr-14 22-Apr-14 28-Apr-14 28-Apr-14 22-Aug-14 22-Aug-14 31-Aug-14 31-Aug-14 29-Aug-14 29-Aug-14
RPD RPD RPD RPD RPD
Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2

Antimony pg/L 0.02 0.046 0.047 - 0.021 0.021 - <0.02 0.023 - <0.02 <0.02 - 0.02 <0.02 -
Arsenic pg/L 0.02 0.348 0.368 6% 0.256 0.262 2% 0.233 0.25 7% 0.236 0.246 4% 0.192 0.188 2%
Barium pg/L 0.02 4.98 4.98 0% 2.87 2.99 4% 2.54 2.76 8% 2.37 2.32 2% 2.18 2 9%
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 ug/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 -
Chromium ug/L 0.05 0.15 0.13 - 0.139 0.089 - 0.053 0.071 - <0.05 0.055 - 0.124 <0.05 -
Cobalt pg/L 0.005 0.023 0.016 - 0.01 0.008 - 0.008 0.009 - 0.007 <0.005 - 0.011 0.008 -
Copper pg/L 0.05 0.744 1.21 48% 0.64 0.613 4% 0.558 0.54 3% 0.534 0.461 15% 0.675 0.659 2%
Iron pg/L 1 4.1 1.7 - 1.4 <1 - 24 3.7 - 1.4 <1 - 4.5 1.6 -
Lead pg/L 0.005 0.019 0.005 - <0.005 <0.005 - 0.005 0.01 - <0.005 <0.005 - 0.008 <0.005 -
Lithium pg/L 0.5 2.34 2.25 - 1.59 1.9 - 1.51 1.7 - 1.63 1.57 - 1.41 1.64 -
Manganese pg/L 0.05 1.49 1.48 1% 0.579 0.668 14% 0.394 0.386 2% 0.132 <0.05 - 0.464 0.241 63%
Mercury pg/L 0.002 <0.002 <0.002 - <0.002 <0.002 - 0.0058 0.0049 - <0.002 <0.002 - <0.002 <0.002 -
Molybdenum pg/L 0.05 2.01 1.88 7% 0.644 0.843 27% 0.589 0.61 4% 0.5 0.56 11% 0.314 0.292 7%
Nickel pg/L 0.02 1.02 0.849 18% 0.976 0.844 15% 0.604 0.659 9% 0.562 0.501 11% 0.85 0.888 4%
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 -
Silicon pg/L 50 328 322 2% 80 101 - <50 <50 - <50 <50 - <50 <50 -
Silver pg/L 0.005 0.007 0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 -
Strontium pg/L 0.05 45.9 45.7 0% 19.7 241 20% 19.6 1941 3% 17.6 18.1 3% 13.4 13.1 2%
Sulphur mg/L 0.1 1.64 1.78 8% 1.65 1.36 19% 1.26 1.01 22% 1.14 1.06 7% 0.68 0.92 30%
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 -
Tin pg/L 0.01-0.2 <0.2 <0.2 - <0.01 <0.01 - <0.01 0.011 - <0.01 <0.01 - 0.014 <0.01 -
Titanium pg/L 0.5 0.66 0.7 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 -
Uranium pg/L 0.002 0.169 0.165 2% 0.062 0.081 27% 0.071 0.07 1% 0.061 0.047 26% 0.04 0.04 0%
Vanadium pg/L 0.1 0.36 0.25 - <0.1 <0.1 - <0.1 <0.1 - <0.1 <0.1 - <0.1 <0.1 -
Zinc® pg/L 0.1 - - - - - - 15.8 18.2 14% 0.36 0.13 - 0.28 0.16 -
Zirconium pg/L 0.05-0.1 <0.1 <0.1 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 -

RPD = relative percent difference; - = not applicable; NTU = nephelometric turbidity unit; uS/cm = microSiemens per centimetre; DL = detection limit; CaCOz = calcium carbonate.
Note: Bolded values identify duplicate samples that had RPD values greater than 20%, and concentrations in one or both samples that were greater than or equal to five times the DL. Bolded and underlined values identify RPD values greater than 50% and concentrations in one or both

samples that were greater than or equal to five times the DL.

a) Values for total and dissolved zinc were removed for the ice-cover sampling program dataset due to contamination.
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Other QC Issues

Zinc Sample Contamination

In 2014, DDMI identified contamination in effluent and lake water samples analyzed for total and dissolved
zinc. A follow-up investigation determined that the gloves used during sample collection and handling (i.e.,
preservation, filtering) were a likely source of the elevated zinc in these samples. The anomalous results
for zinc were first identified for Surveillance Network Program (SNP) samples that were screened against
various QA/QC checks performed by DDMIs database. DDMI implemented a QA/QC review of the
analytical results, which included a re-run of total and dissolved zinc from a different sample container
(routine chemistry). This sample was not preserved or filtered in the field. In most cases, concentrations in
the routine chemistry container were at least an order of magnitude lower, compared to the original results.

Only samples collected during the open-water AEMP could be re-analyzed for zinc (Table C-3) because
the ice-cover season samples had been disposed of when the contamination was identified. The zinc data
from the ice-cover sampling program, therefore, were excluded from the 2014 AEMP report. The open-
water zinc data analyzed from the routine chemistry sample container were retained in all relevant analyses
completed in support of 2014 AEMP report. The QA/QC procedures used to address the zinc contamination
identified within the SNP dataset are described by DDMI (2014a) (1645-18 Discharge Exceedance — Total
Zinc) and DDMI (2014b) (UPDATE 1645-18 Discharge Exceedance — Total Zinc).

Table C-3 Filter Blank Sample Results, Open-water Season 2014

Zinc Concentration (ug/L)
Total Dissolved
Sample Date Sample Type Met_al_s Container Cﬁ:umtilgtery Met_al_s Container Cﬁgrl:\til:ti y
(Original Result) Container (Original Result) Container
NF1T 8/20/2014 GW 1.87 0.26 11.5 0.16
NF1M 8/20/2014 GW 12.8 0.43 124 0.26
NF1B 8/20/2014 GW 5.41 0.68 12.3 0.47
NF2T 8/21/2014 GW 1.60 0.73 2.47 0.52
NF2M 8/21/2014 GW 2.44 1.28 3.32 1.17
NF2B 8/21/2014 GW 3.55 0.51 3.68 0.91
NF3T 8/22/2014 GW 9.19 0.19 2.62 0.17
NF3M-4 8/22/2014 GW 0.39 0.45 15.8 0.35
NF3M-5 8/22/2014 FD 0.37 0.32 18.2 0.25
NF3B 8/22/2014 GW 242 0.25 2.65 0.27
NF4T 8/21/2014 GW 1.07 0.27 2.91 0.25
NF4M 8/21/2014 GW 1.75 0.40 3.72 0.29
NF4B 8/21/2014 GW 0.86 0.41 0.75 0.27
NF5T 8/21/2014 GW 1.12 0.28 5.06 0.16
NF5M 8/21/2014 GW 323 0.39 5.02 0.36
NF5B 8/21/2014 GW 7.05 0.92 0.89 0.36
MF1-1T 8/24/2014 GW 3.09 0.25 4.66 0.19
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Table C-3 Filter Blank Sample Results, Open-water Season 2014
Zinc Concentration (ug/L)
Total Dissolved
Sample Date Sample Type Met_a[s Container Cﬁgumtilgtery Met.al_s Container Cﬁ:rl:\til:tﬁ" y
(Original Result) Container (Original Result) Container
MF1-1M 8/24/2014 GW 272 0.23 1.91 0.22
MF1-1B 8/24/2014 GW 24.2 0.38 5.42 0.32
MF1-3T 8/26/2014 GW 0.66 0.17 10.6 0.16
MF1-3M 8/26/2014 GW 0.31 0.15 8.00 0.12
MF1-3B 8/26/2014 GW 0.65 0.24 2.30 0.39
MF1-5T 9/1/2014 GW 0.94 0.27 0.47 0.21
MF1-5M 9/1/2014 GW 3.28 0.52 1.21 0.44
MF1-5B 9/1/2014 GW 0.58 0.45 2.75 0.40
MF2-1T 8/28/2014 GW 14.7 0.27 1.72 0.20
MF2-1M 8/28/2014 GW 3.54 0.20 11.7 0.15
MF2-1B 8/28/2014 GW 12.1 0.73 4.89 0.46
MF2-3T 8/31/2014 GW 1.59 0.25 1.30 0.24
MF2-3M 8/31/2014 GW 0.54 0.26 5.69 0.22
MF2-3B-4 | 8/31/2014 GW 0.41 0.40 0.36 0.31
MF2-3B-5 | 8/31/2014 FD 0.29 0.23 0.16 0.13
FF2-2T 8/22/2014 GW 4.29 0.24 3.93 0.21
FF2-2M 8/22/2014 GW 8.27 0.20 1.26 0.11
FF2-2B 8/22/2014 GW 21.3 0.17 2.21 0.13
FF2-5T 8/22/2014 GW 0.97 0.35 2.89 0.19
FF2-5M 8/22/2014 GW 0.76 0.46 1.49 0.36
FF2-5B 8/22/2014 GW 1.14 0.26 4.46 0.19
MF3-1T 8/25/2014 GW 5.85 0.54 22.3 0.43
MF3-1M 8/25/2014 GW 9.20 0.56 3.69 0.53
MF3-1B 8/25/2014 GW 14.5 0.47 19.0 0.42
MF3-2T 8/28/2014 GW 121 0.42 7.16 0.47
MF3-2M 8/28/2014 GW 17.9 0.48 9.54 0.38
MF3-2B 8/28/2014 GW 0.70 0.26 6.26 0.25
MF3-3T-4 | 8/29/2014 GW 0.31 0.24 0.28 0.28
MF3-3T-5 | 8/29/2014 FD 0.84 0.20 0.16 0.16
MF3-3M 8/29/2014 GW 3.18 0.27 2.75 0.30
MF3-3B 8/29/2014 GW 0.92 4.49 4.70 0.31
MF3-4T 8/26/2014 GW 0.94 0.30 6.92 0.26
MF3-4M 8/26/2014 GW 3.96 0.47 171 0.36
MF3-4B 8/26/2014 GW 1.66 1.60 2.80 2.37
MF3-5T 8/29/2014 GW 5.93 0.46 1.22 0.43
MF3-5M 8/29/2014 GW 0.70 0.41 1.01 0.39
MF3-5B 8/29/2014 GW 2.10 0.76 3.54 0.47
MF3-6T 8/26/2014 GW 19.9 0.33 2.38 0.31
MF3-6M 8/26/2014 GW 1.74 0.30 244 0.35
MF3-6B 8/26/2014 GW 4.58 0.55 9.34 0.50
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Table C-3 Filter Blank Sample Results, Open-water Season 2014
Zinc Concentration (ug/L)
Total Dissolved
Sample Date Sample Type Met_a[s Container Cﬁgumtilgtery Met.al_s Container Cﬁ::‘t;gﬁ_ y
(Original Result) Container (Original Result) Container
MF3-7T 8/29/2014 GW 5.69 0.48 7.24 0.38
MF3-7M 8/29/2014 GW 1.86 0.37 3.48 0.33
MF3-7B 8/29/2014 GW 1.42 0.29 6.38 0.30
LDG48 8/30/2014 GW 1.12 0.56 2.06 0.44
NF5B-1 8/21/2014 EB 1.10 0.59 3.52 <0.1
MF1-5T-1 9/1/2014 EB 0.92 0.40 0.97 0.1
FF2-2-3 8/22/2014 TB 0.72 <0.1 <0.1 <0.1
MF3-1B-2 | 8/25/2014 FB 0.61 <0.1 4.16 <0.1

< less than; GW = grab water, FD = field duplicate, EB = equipment blank, TB = trip blank; FB = field blank.

Nutrient Filter Blank Results

During the open-water sampling program in 2014, two different types of filters were provided by the
analytical laboratory to filter samples intended for low-level dissolved metals and dissolved nutrients
analyses. These included a non-sterile 45-micrometre (um), 25 millimetre (mm) diameter filter for the
dissolved nutrients analysis bottle and a sterile 45-uym, 32 mm diameter filter for the dissolved metals
analysis bottle. During the early stages of the field program, the non-sterile filter was inadvertently used to
filter some of the dissolved metals samples. Since the non-sterile filter is not verified as suitable for use for
analysis of dissolved metals, two filter blank samples were submitted to the analytical lab using the non-
sterile filter to determine if there was an effect on the dissolved metals results.

The filter blank results show that the DQO for blank samples (concentration less than 5 times the DL) was
met for all metals analyzed (Table C-4). Low level concentrations of nickel and sulphur were present in the
MF1-5-12 filter blank; however, concentrations were less than or similar to values reported in other blank
samples collected during the 2014 AEMP. These results indicate that the use of the non-sterile filter has
not resulted in data quality issues with the 2014 open-water dissolved metals results.
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Table C-4 Filter Blank Sample Results, Open-water Season, 2014

MF1-5-12 MF1-5-13 MF1-5-12 MF1-5-13
Variable DL | Filter Blank | Filter Blank | Variable DL | Filter Blank |  E®

4-Sep-14 4-Sep-14 4-Sep-14 4-Sep-14
Dissolved Metals
Aluminum 0.5 <0.2 <0.2 Molybdenum 0.05 <0.05 <0.05
Antimony 0.02 <0.02 <0.02 Nickel 0.02 0.03 <0.02
Arsenic 0.02 <0.02 <0.02 Selenium 0.04 <0.04 <0.04
Barium 0.02 <0.02 <0.02 Silicon 50 <50 <50
Beryllium 0.01 <0.01 <0.01 Silver 0.005 <0.005 <0.005
Bismuth 0.005 <0.005 <0.005 Strontium 0.05 <0.05 <0.05
Boron 5 <5 <5 Sulphur 0.1 0.15 <0.1
Cadmium 0.005 <0.005 <0.005 Thallium 0.002 <0.002 <0.002
Chromium 0.05 <0.05 <0.05 Tin 0.01 <0.01 <0.01
Cobalt 0.005 <0.005 <0.005 Titanium 0.5 <0.5 <0.5
Copper 0.05 <0.05 <0.05 Uranium 0.002 <0.002 <0.002
Iron 1 <1 <1 Vanadium 0.1 <01 <01
Lead 0.005 <0.005 <0.005 Zinc 0.1 <0.1 <0.1
Lithium 0.5 <0.5 <0.5 Zirconium 0.05 <0.05 <0.05
Manganese 0.05 <0.05 <0.05

DL = detection limit; < = less than.
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APPENDIX D

2014 WATER QUALITY RAW DATA — AEMP AND SNP (SNP 1645-18 AND SNP 1645-19)

These data are provided electronically as an Excel file.
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APPENDIX 1l

SEDIMENT REPORT

No information was available for this appendix in 2014.
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APPENDIX IV

BENTHIC INVERTEBRATE REPORT

No information was available for this appendix in 2014.
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APPENDIX V

FISH REPORT
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EXECUTIVE SUMMARY

In 2014, Diavik Diamond Mines (2012) Inc. (DDMI) completed the field component of its Aquatic
Effects Monitoring Program (AEMP), as required by Water Licence W2007L2-0003. The mercury
(Hg) in Lake Trout survey is a component of the AEMP, conducted every three years. The main
objective of the Hg in Lake Trout program is to monitor Hg concentrations in Lake Trout muscle in
Lac du Gras and Lac du Sauvage. A secondary objective of the study was to determine if Lake
Trout in Lac de Gras and Lac du Sauvage move between the two study lakes.

Mercury Concentrations in Lake Trout Muscle

In 2014, Hg concentrations in Lake Trout muscle returned to near baseline concentrations. A
summary of key points of this study are as follows:

e In both Lac de Gras and Lac du Sauvage, the concentration of Hg in Lake Trout muscle
increased from 1996 to 2008, remained elevated in 2011, and then was detected at
concentrations near baseline in 2014.

e In 2014, the concentration of Hg in Lake Trout muscle in Lac de Gras was below the Canadian
government maximum acceptable levels in the edible portion of retail fish (0.5 micrograms per
gram [ug/g] wet weight [ww]) and only one fish in Lac du Sauvage was higher (0.51ug/g ww).

e The concentration of Hg in Lake Trout muscle in 2014 in both lakes is below a relevant effect
threshold/tissue residue guideline (1.0pg/g ww) such that Lake Trout health is unlikely to be
affected.

e Hg continues to be undetected in Mine effluent and surrounding surface water.

e The reason for the variations in tissue concentrations in Lake Trout muscle over time are
outside the scope of this study.

Movement between Study Lakes

In previous AEMP reports, it was identified that large-bodied fish from Lac de Gras and Lac du
Sauvage may move between the two lakes, raising uncertainty that Lac du Sauvage could be used
as a reference lake for large-bodied fisheries surveys. During the Lake Trout fish tissue sampling
program in 2014, passive integrated transponder (PIT) tags were installed in a subset of Lake Trout.
In 2015, DDMI activated an array in the narrows between Lac de Gras and Lac du Sauvage. The
array documented movements of Lake Trout between lakes.

The results of DDMI's movement survey indicated that 23% of Lake Trout tagged in 2014 travelled
between lakes through the narrows connecting Lac de Gras and Lac du Sauvage in 2015. The
survey did not document direction of the movement, only that Lake Trout did move back and forth.
This confirms that Lac du Sauvage should not function as a reference lake for the Lake Trout Hg
monitoring program. This result applies only to Lake Trout and not to small-bodied fish. The Hg
concentrations detected in Lake Trout muscle in both study lakes are valid; no attempt to
statistic