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EXECUTIVE SUMMARY

Diavik Diamond Mines (2012) Inc. has been collecting and reporting air quality related data since
initial site construction in 2001. In June of 2013, Diavik Diamond Mines submitted an Environmental
Air Quality Monitoring Plan to the Environmental Monitoring Advisory Board. The components of
the Environmental Air Quality Monitoring Plan include total suspended particulate monitoring,
dustfall monitoring, snow core program, National Pollutant Release Inventory reporting, and
greenhouse gas reporting. This report presents an updated Environmental Air Quality Monitoring
Report for the Diavik Diamond Mine for the calendar year 2016.

Total suspended particulate concentrations were measured at two stations in 2016: the
Communications Building and A154 Dike stations. In February 2016, it was determined that the total
suspended particulate sampler located near the A154 dike was in need of repairs and sent offsite to the
vendor (CD Nova). DDMI received the repaired A154 dike sampler at the beginning of July. After a
period of 2 months of sampling, it was determined there were continued operational issues with the
sampler and it was returned to CD Nova for repair. The A154 dike sampler was offsite for repair for
the remainder of the year. No data are presented in this report from the A154 dike sampler as little to
no data are valid for the short period it was reinstalled from July to August 2016.

The 2016 annual total suspended particulate arithmetic mean measured at the Communications
Building was 10.3 pg/m3, which is below the Government of the Northwest Territories Department
of Environment and Natural Resources annual arithmetic mean standard of 60 pg/m?3. In 2016 at the
Communications Building Station, total suspended particulates were greater (150.5 pg/m?3) than the
24 hr mean standard (120 pg/m3) on one occasion (January 29, 2016). There is no indication of
unusual wind conditions or sampler issues on this day. These results are consistent with the
prediction from the 2012 dispersion model of two 24 hour exceedances per year. There was no
seasonal variability to the total suspended particulate concentrations as those observed in the winter
months (10.1 pg/m?3 average from October to March) were consistent with those observed in the
summer months (10.6 pg/m3 from June to September) at the Communications Building Station. The
Communications Buildings Station had hourly data completeness of 86% in 2016 due to missing data
(8.9%) and data removed during post-processing (4.7 %).

In 2016, dustfall was monitored at 12 dustfall gauges and 27 snow survey stations located at varying
distances around the Diavik mine site. Annual dustfall estimated from each of the 12 dustfall gauges
ranged from 45 to 799 mg/dm?/y. The annualized dustfall rates estimated from the 2016 snow survey
data ranged from 14 to 939 mg/dm?/y. Overall, as expected, dustfall rates generally decreased with
distance from the mine site with the lowest dustfall rate recorded at station Control 1 (4,852 m from the
site), and areas that were predominantly downwind of the mine site received more dustfall than
upwind areas.

Snow water chemistry was also measured at 19 of the snow survey stations and compared to Effluent
Quality Criteria set out in the Wek’éezhii Land and Water Board Water Licence W2015L.2-0001 (formerly
W2007L2-0003). All 2016 sample concentrations were less than their associated reference levels as
specified by the “maximum concentration of any grab sample” in Water Licence W2015L2-0001.
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Of the criteria air contaminants, the observed carbon monoxide, sulphur oxide, nitrogen oxide, and
volatile organic compounds levels increased modestly between 2015 and 2016. These constituents are
primarily derived from the combustion of diesel fuel. Diesel consumption increased 6.7% in 2016
compared to 2015 and hence there was an increase in carbon monoxide, sulphur oxide, nitrogen
oxide, and volatile organic compounds. Total particulate matter and 10-micron particulate matter
levels increased from 2015 to 2016, while 2.5-micron levels remained unchanged. A21 construction
including crushing, increased traffic, material handling, and road dust contributed to higher fugitive
dust emissions in 2016. No new substances were reported (i.e., exceeded National Pollutant Release
Inventory thresholds) in 2016 compared to 2015.

Greenhouse gas emissions increased between 2015 and 2016 by 6.1%. Greenhouse gas emissions at the
Diavik mine site are primarily derived from the combustion of diesel fuel. A 6.7% increase of diesel
consumption in 2016 compared to 2015 is due to increased mobile equipment usage for A21
Construction. In 2016, the mine’s 9.2 megawatt wind farm (consisting of four turbines) saved 3.4 million
litres of diesel fuel needed for power, reducing the mine’s greenhouse gas emissions by 9,030 tonnes.
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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
CAC Criteria Air Contaminants

CB Communications Building

CEPA Canadian Environmental Protection Act

CH, Methane

COqe Carbon Dioxide Equivalent

co Carbon Monoxide

cm Centimetre

DDMI Diavik Diamond Mines (2012) Inc.

dm? Square decimetre

Dustfall Dust deposition

EA Environmental Agreement

ECCC Environment and Climate Change Canada
EAQMP Environmental Air Quality Monitoring Plan
EMAB Environmental Monitoring Advisory Board
EMS Environmental Management System

ENR Department of Environment and Natural Resources
EQC Effluent Quality Criteria

ERM ERM Consultants Canada Ltd.

GHG Greenhouse Gas

GHGRP Greenhouse Gas Emissions Reporting Program
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GNWT
GWP

hr

Maxxam
mg

NH3
NO:
NPRI
NO«

O3

PM25
PMio
the Project
QA/QC
SOP
SO«

SO;
TPM
TSP

Hg
VOCs

WLWB

Government of the Northwest Territories
Global Warming Potentials

Hour

Litre

Metre

Maxxam Analytics

Milligram

Ammonia

Nitrogen Dioxide

National Pollutant Release Inventory
Oxides of Nitrogen

Ozone

Particulate Matter <2.5 pg
Particulate Matter <10 pg

Diavik Diamond Mine

Quality Assurance and Quality Control
Standard Operating Procedure
Oxides of Sulphur

Sulphur Dioxide

Total Particulate Matter

Total Suspended Particulate
Microgram

Volatile Organic Compounds

Wek’eéezhii Land and Water Board
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1. INTRODUCTION

Diavik Diamond Mines (2012) Inc. (DDMI) has been collecting and reporting air quality related data
since initial site construction in 2001. In June of 2013, DDMI submitted an Environmental Air
Quality Monitoring Plan (EAQMP) to the Environmental Monitoring Advisory Board (EMAB). The
EAQMP was developed to address Article 7.2 (a) of the Environmental Agreement (EA) (Diavik
2000). The EAQMP and its results are not part of a Regulatory Instrument but are subject to review
by EMAB and the Parties identified under EA Article 7.5.

The purpose of this report is to provide a summary of the 2016 air quality monitoring and emissions
data in relation to the Diavik Diamond Mine’s (hereafter referred to as the Project) operational
activities. This 2016 Environmental Air Quality Monitoring Report summarizes air quality observations
from the following programs conducted at the Project:

o Total Suspended Particulate (TSP) Continuous Monitors;
o Dustfall Monitoring as part of the Aquatic Effects Monitoring Program (AEMP);
e Snow Core Program as part of the AEMP;

e Emission Monitoring and Reporting to the Environment and Climate Change Canada
(ECCC) National Pollutant Release Inventory (NPRI); and

e Greenhouse Gas (GHG) Monitoring and Reporting to ECCC.

In 2016, the primary sources of fugitive dust were associated with unpaved roads, airstrip usage and
construction activities at A21 kimberlite pipe. The A21 kimberlite pipe is located just south of Diavik’s
existing mining operations. A21 development required rockfill dike construction to encircle the ore
body located just offshore of existing mining operations at Lac de Gras (Rio Tinto 2014). To supress
fugitive dust generation, roads were watered during the summer as needed and EK35 was applied to
the airport apron (tarmac) and helipad during the spring months.

Project 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. It was expected that the highest fugitive dust generation and resulting dustfall
occurred in areas closest to the Project footprint including A21 and the country rock pile between
May and September.

The predominant wind directions at the site in 2016 were from the southeast, east, and northeast,
and there were also strong winds from the northwest and south, with the least dominant wind
direction from the southwest (see Figure 2.1-1 in Chapter 2). The expectation is that airborne
particulate matter would be deposited primarily northwest, west, and southwest of the mine.

DIAVIK DIAMOND MINES (2012) INC. 1-1



2. CONTINUOUS TOTAL SUSPENDED PARTICULATE
MONITORING

21 BACKGROUND

Total suspended particulate (TSP) consists of small airborne particles such as dust, smoke, ash and
pollen with aerodynamic diameters of typically less than 100 microns (pm). TSP is a concern for
human health and welfare, as well as for animals and plants, due to effects on breathing and
respiratory systems, damage to lung tissue, cancer and premature death. TSP that settles out of the
air onto surfaces is called dust deposition or dustfall. Ambient TSP monitoring in strategic locations
can provide monitoring information to assist in understanding, tracking and responding to potential
dust deposition concerns.

In 2012 an updated air dispersion modelling assessment was undertaken for the entire the Project
(Golder 2012). The modelling results indicated that:

e Annual TSP concentrations are predicted to be lower than the Government of the Northwest
Territories (GNWT) Guidelines for Ambient Air Quality Guidelines (GNWT 2014) for
receptors located in the vicinity of the Project. For two days per year, 24 hr concentrations of
TSP are predicted to exceed the air quality criteria; and

e Maximum TSP deposition rates (dustfall) are predicted to be higher on the Project site
(222.2 mg/dm?/y) than offsite (4.1 mg/dm?/y) and are generally greater than predicted in
the earlier model. For example 100 mg/dm?/y was originally predicted adjacent to A154 pit
(Cirrus Consultants 1998).

Two TSP monitors were installed at the Project in April 2013. The locations of the monitors were
selected based on proximity to the Project boundary, with careful consideration of the TSP results
from the updated air dispersion modelling assessment and in consideration of the availability of
power (Figure 2.1-1; Diavik 2013).

2.2 METHODS

TSP monitoring is undertaken using the Thermo SHARP 5014i monitor that uses beta attenuation
monitoring technology. Ambient air is drawn through a subsonic orifice at a controlled flow rate;
continuous mass measurements are conducted and hourly mass concentrations are calculated and
stored in the iSeries platform data logging system. The sampling equipment is contained within a
climate-controlled shelter to minimize data loss during extreme weather conditions.

The monitoring of TSP concentrations is continuous with hourly concentrations recorded over the
course of 2016.
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Figure 2.1-1
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CONTINUOUS TOTAL SUSPENDED PARTICULATE MONITORING

221 Monitoring Locations

TSP monitoring is undertaken at two locations —one sampler is near the A154 Dike (along the south-
east corner of the A154 pit) and the second sampler is within the Communications Building (CB)
adjacent to the accommodations complex (Figure 2.1-1). The location of the A154 Dike monitor and
the site near the CB was selected based on the proximity to the boundary of the Project footprint and
the results of the updated air dispersion modelling assessment and power requirements. The
approximate locations of the DDMI TSP stations are presented in Table 2.2-1; Figure 2.1-1 shows the
location of the two TSP monitors.

Table 2.2-1. DDMI TSP Stations UTM Coordinates!

Station Zone Metres East Metres North
CB 12W 534,460 7,150,847
A154 Dike 12W 537,258 7,152,609

1 World Geodetic System 1984 (WGS-84)
2.2.2 Monitor Maintenance

In February 2016, DDMI requested that ERM initiate a site visit to the Property to perform
maintenance and troubleshoot operational issues on two TSP samplers at the Mine. It was
determined that the TSP sampler located near the A154 dike was in need of offsite repairs and sent
off site to the vendor (CD Nova). Remote downloads and historical data analysis showed that
specific alarms and data anomalies have been frequent. The vendor of the TSP samplers, CD Nova,
was contracted by DDMI to facilitate troubleshooting, calibrate the instruments, and train ERM and
DDMI employees on the maintenance and calibration of the samplers. A summary of the completed
work can be found in the Total Suspended Particulates Sampler Support Memorandum (ERM 2016;
Appendix A). Calibration records, and standard operating procedure for maintenance, calibration
and data download are included in Appendix B and Appendix C, respectively.

DDMI received the repaired A154 dike sampler at the beginning of July. After a period of 2 months
of sampling, it was determined there were continued operational issues with the sampler and it was
returned to CD Nova for repair. The A154 dike sampler was offsite for repair for the remainder of
the year. No data are presented in this report from the A154 dike sampler as little to no data are
valid for the short period it was reinstalled from July to August 2016.

2.2.3 Quality Assurance and Quality Control

Quality assurance and quality control (QA/QC) procedures applied to TSP monitoring included the
following:

o Adherence to the DDMI TSP Monitoring Standard Operating Procedure (SOP);

e Incorporation of the DDMI TSP into the DDMI Environmental Management System; and

e Review of monitoring data and retention of calibration and maintenance records as outlined
in Section 2.2.4 below.

DIAVIK DIAMOND MINES (2012) INC. 2-3
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Where applicable, observations were adjusted by ERM, as required, using the methodology in the
Alberta Air Monitoring Directive Chapter 6: Ambient Data Quality (Alberta Environment and Sustainable
Resource Development 2016). Adjustments to zero in hourly data for TSP were applied when
concentrations were between 0 and -3 pg/m3, which occurred approximately 11% of the time since
the February 16, 2016, CD Nova site service date.

224 Analysis

Annual 24 hr TSP concentration plots were generated for each of the monitoring locations and the
average annual TSP concentration were calculated from the hourly data. The 24 hr data were
examined for trends and compared with predicted concentrations.

Periods of seasonal or event-driven elevated concentrations were compared with known site
activities to assist with identification of dominant sources or seasonal factors. The results of this
analysis are presented in this report and will be used to update and modify the dust management
SOPs incorporated in the Environmental Management System (EMS) if necessary.

2.3 RESULTS

TSP results were compared to the GNWT Department of Environment and Natural Resources (ENR)
Guideline for Ambient Air Quality Standards in the Northwest Territories (GNWT 2014). ENR uses
two standards for TSP:

e 24 hr Average: 120 pg/m3; and
e Annual Arithmetic Mean: 60 pg/m3.

Figure 2.3-1 shows the 2016 24 hr average TSP concentrations for the CB monitoring station
compared to the GNWT 2011 Standards. Table 2.3-1 summarizes the TSP results.

Table 2.3-1. 2016 TSP Results, Diavik Diamond Mine

TSP Concentration (ug/m?3)

No. of Daily
Annual Max. Daily Min. Daily TSP Exceedances No. of Days with
Year Station Mean \Y LV Mean (>120 pg/m3) Data Used!
2016 CB 10.3 150.5 0.7 316 (87 %)

2016  A154 Dike - - - - 0 (0%)

I Number of days with 18 or more hours of hourly data
*-" data missing or not valid

In 2016 at the CB Station, TSP was greater (150.5pg/m3) than the 24 hr mean standard (120 pg/m?3)
on one occasion (January 29, 2016); however, the overall annual mean for 2016 (10.3 pg/m3) was
lower than the annual mean standard (60 pg/m?3).
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Figure 2.3-1
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The average wind speed for January 29, 2016, was 8.4 m/s and the wind direction ranged from the
northeast to the southeast. These values were within the typical range of observations at the site. It was
observed that there was a period of missing TSP data on January 28. There is no evidence, however, of
a correlation between the period of missing data and higher concentrations throughout the interval
analyzed in this report. Furthermore, the sampler was operating within specification with no alarms or
warnings noted in the raw data. These results are consistent with the prediction from the 2012
dispersion modeling of two 24 hr exceedances per year.

TSP concentrations observed in the winter months (10.1 pg/m3 average from October to May) were
consistent with those observed in the summer months (10.6 pg/m? from June to September) at the
CB Station. The CB Station had data completeness of 86% in 2016 based on hourly measurements.
This was due to missing data 8.9% of the time and due to the removal of data during post-processing
(<-3.0pg/m3) 4.7% of the time in 2016 (Alberta Environment and Sustainable Resource
Development 2016).

As described in Section 2.2.1, the A154 dike sampler was offsite for repair for the majority of the
year. No data are presented in this report from the A154 dike sampler as little to no data are valid
for the short period it was onsite from July to August 2016.

In 2016, DDMI implemented a frequent audit and calibration regime which has improved data
completeness and the calibration records for the CB station. It is recommended that this program be
continued with the goal of further improving the data completeness for both monitors.
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3. DUSTFALL MONITORING

Community interest in the possible effects of dust deposition on wildlife and aquatic environments are
the basis for the focus of DDMI's EAQMP on TSP. Dustfall is the deposition of airborne particulate
matter on vegetation, snow and water, and it is monitored in the dust gauges and snow cores.

In accordance with the EA 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:

o Determine dust deposition (dustfall) rates at various distances from the Project footprint; and

e 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 2016, the dustfall monitoring program incorporated three monitoring components, with sampling
conducted at varying distances around the mine along five transects, including three control
locations, around the Project from 25 to 4,852 metres (m) away from infrastructure:

1. Dustfall gauges (10 monitoring and 2 control locations);
2. Dustfall from snow surveys (24 monitoring and 3 control locations); and

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

Additional information, data and figures can be found in the 2016 Diavik Dust Deposition Report
(Appendix D).

3.1 DUSTFALL GAUGES

Dustfall gauges were placed at 12 stations (including two control stations) around the Project at distances
ranging from approximately 25 to 4,852 m from mining operations (Table 3.1-1 and Figure 3.1-1). Each
gauge collected dustfall year-round, with samples being collected for analysis every three months. The
average total sampling period for the 12 locations was 369 days.

Dustfall gauges consisted of a hollow brass cylinder (52 centimetres (cm) length, 12.5 cm inner diameter)
housed in a Nipher snow gauge (Plate 3.1-1). The cylinder collected dustfall, while the Nipher snow
gauge reduced air turbulence around the gauge to increase dustfall catch efficiency. At the end of each
sampling period, the content of the cylinder was retrieved was processed in the DDMI environment
laboratory 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. The cylinder was then exchanged with an empty, clean cylinder.

DIAVIK DIAMOND MINES (2012) INC. 3-1



Table 3.1-1. Dustfall Gauges and Snow Survey Sampling Locations, Diavik Diamond Mine, 2016

UTM Coordinates!

Total Sample Approx. Distance Snow Water
Transect Exposure Easting Northing from Mining Surface Chemistry
Line Station ID 2016 Sampling Dates Duration (days) (m) (m) Operations (m) Description Sampled?
Dustfall Gauges
Dust 1 Mar 31, Jul 7, Sep 25, Jan 4 369 533964 7154321 75 Land n/a
Dust 2A Mar 30, Jul 8, Sep 26, Jan 4 368 535678 7151339 435 Land n/a
Dust 3 Mar 30, Jul 8, Sep 25, Jan 4 368 535024 7151872 30 Land n/a
Dust 4 Apr1,Jul 8, Sep 28, Jan 6 371 531397 7152127 200 Land n/a
Dust 5 Mar 30, Jul 23 Sep 24, Jan 4 369 535696 7155138 1,195 Land n/a
Dust 6 Mar 31, Jul 8, Sep 25, Jan 3 369 537502 7152934 25 Land n/a
Dust 7 Mar 30, Jul 9, Sep 26, Jan 6 371 536819 7150510 1,155 Land n/a
Dust 8 Apr 1, Jul 23, Sep 24, Jan 3 367 531401 7154146 1,220 Land n/a
Dust 9 Mar 30, Jul 17, Sep 26, Jan 4 368 541204 7152154 3,810 Land n/a
Dust 10 Mar 30, Jul 7, Sep 28, Jan 6 371 532908 7148924 46 Land n/a
Dust C1 Apr 1, Jul 20, Sep 26, Jan 6 371 534979 7144270 4,700 Land n/a
Dust C2 Apr1,Jul 23, Sep 24, Jan 4 369 528714 7153276 3,075 Land n/a
Snow Surveys
1 SS1-1 Apr3 196 533911 7154288 30 Land
S51-2-43 Apr 3 196 533924 7154367 115 Land
S51-2-53 Apr 3 196 533924 7154367 115 Land
SS1-3 Apr3 196 533966 7154517 275 Land
SS1-4 Apr 3 196 534485 7155094 920 Ice v
SS1-5 Apr 3 162 535099 7156279 2,180 Ice v
2 SS2-1 Apr 14 162 537553 7153473 180 Ice v
SS52-2 Apr 14 162 537829 7153476 445 Ice v
5S2-3 Apr 14 162 538484 7153939 1,220 Ice v
5S2-4 Mar 31 162 539151 7154685 2,180 Ice v

(continued)



Table 3.1-1. Dustfall Gauges and Snow Survey Sampling Locations, Diavik Diamond Mine, 2016 (completed)

i 1
Total Sample UIM Coordinates Approx. Distance Snow Water

Transect Exposure Easting Northing from Mining Surface Chemistry
Line Station ID 2015 Sampling Dates Duration (days) (m) (m) Operations (m) Description Sampled?
Snow Surveys (cont’d)
3 S53-4 Aprb 164 536585 7151002 615 Ice v
S53-5-435 Aprb 164 537623 7150817 1,325 Ice v
SS53-5-536 Apr 5 164 537623 7150817 1,325 Ice v
SS53-67 Aprb 164 536305 7151564 60 Ice v
SS3-6-EBW4 Aprb 164 536305 7151564 60 Ice v
SS3-7 Apr5 164 536344 7151366 250 Ice v
SS3-8 Apr5 164 536688 7150810 830 Ice v
4 S554-1-43 Apr7 200 531491 7152211 100 Land
554-1-53 Apr7 200 531491 7152211 100 Land
S54-2 Apr7 200 531356 7152261 245 Land
S54-3 Apr7 200 531331 7152434 350 Land
S54-4 Apr7 166 531141 7153167 1,065 Ice v
S554-5- Apr7 166 531405 7154116 1,220 Ice v
5 S55-1 Apr 6 199 533150 7148925 45 Land
SS5-2 Apr6 199 533150 7148875 95 Land
SS5-3 Apr6 165 533150 7148700 270 Ice v
S55-4 Apr 6 165 533150 7147950 1,021 Ice v
SS5-5-43 Apr6 165 533150 7146950 2,020 Ice v
SS5-5-53 Apr 6 165 533150 7146950 2,020 Ice v
Control 1 Apr 6 192 534983 7144271 4,852 Land v’8
Control 2 Apr7 190 528714 7153281 3,075 Land v’8
Control 3 Apr5 187 538650 7148750 3,570 Land V'8
Notes:
1 UTM Zone 12W, NAD83 5 Mowved coordinate 20 m to avoid Ice Road
2 n/a = not applicable 6 Moved coordinate 20 m to avoid Ice Road
3 Duplicate sample taken for snow water chemistry. 7 Moved coordinate 60 m to avoid Dike Road

4 Blank sample taken for snow water chemistry. 8 Snow water chemistry sampled over ice, adjacent to the on-land control station; see Section 2.3 for further details.
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DUSTFALL MONITORING

Plate 3.1-1. Dustfall gauge during sample collection. The dustfall gauge consisted of a
hollow brass cylinder (centre) housed inside a Nipher snow gauge (right).

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 1]

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

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

Estimated dustfall rates were compared to the former British Columbia Ministry of Environment
(BC MOE) dustfall objectives for the mining, smelting and related industries (Table 3.1-2; BC MOE
2016). The dustfall objective is no longer used in BC; however, for the purposes of this report,
dustfall will be compared to the former objective to be consistent with prior dust deposition reports.
The dustfall objectives ranges from 1.7 to 2.9 milligram per square decimetre per day (mg/dm?2/d),
averaged over 30 days. The 1.7 mg/dm?2/d objective is often considered to be applicable at sensitive
locations, whereas the 2.9 mg/dm?2/d 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) as indicated in the
Project Water Licence (W2015L.2-0001) as approved by the WLWB.
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Table 3.1-2. Dustfall and Snow Water Chemistry Reference Values

Parameter Value Unit Comment Source
Dustfall Rate 1.7-2.9 mg/dm?2/d Former objective for the mining, smelting, BC MOE 2016
(621-1,059) (mg/dm?2/y) and related industries

Aluminum-Total 3,000 pg/L Max. grab sample concentration W2015L2-0001
Ammonia-N 12,000 pg/L Max. grab sample concentration W2015L2-0001
Arsenic-Total 100 pg/L Max. grab sample concentration W2015L2-0001
Cadmium-Total 3 pg/L Max. grab sample concentration W2015L2-0001
Chromium-Total 40 pg/L Max. grab sample concentration W2015L2-0001
Copper-Total 40 pg/L Max. grab sample concentration W2015L2-0001
Lead-Total 20 pg/L Max. grab sample concentration W2015L2-0001
Nickel-Total 100 pg/L Max. grab sample concentration W2015L2-0001
Nitrite-N 2,000 pg/L Max. grab sample concentration W2015L2-0001
Zinc-Total 20 pg/L Max. grab sample concentration W2015L2-0001

3.2 DUSTFALL SNOW SURVEYS

Dustfall was assessed as part of the snow surveys completed at 27 stations (including three control
stations), along five transects around the Project (Table 3.1-1; Figure 3.1-1). Across stations, the
distance from mining operations ranged from approximately 30 to 4,852 m. The average exposure
period was 179 days in 2016. The start dates correspond to the first snowfall for land stations
(September 20, 2015), and shortly after ice freeze up, once ice conditions were safe for work, for ice
stations (October 24, 2015).

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 3.2-1). Cores were extracted at each station and
composited in the field to obtain a representative snow sample for the station. A minimum of
three snow cores were collected at each (land and ice) snow sampling station, as outlined in the SOP
ENVR-512-0213. Composited samples were bagged and brought to the DDMI environment
laboratory for processing as specified in SOP ENVR-512-0213 and ENVI-403-0112. Processing of
snow cores required filtration, drying and weighing. For QA /QC, duplicate samples were collected
at the stations indicated in Table 3.1-1.

Mean daily dustfall rate (mg/dm?2/d) was calculated for the collection period using Equation 1, with
surface area (A) equal to the surface area of the snow corer tube orifice (0.2922 dm?2) multiplied by
the number of snow cores used for the composited sample at the station. The mean annual dustfall
rate (mg/dm?/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 3.1-2).
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Plate 3.2-1. Snow core sample being weighed, with dustfall gauge in background.

3.3 SNOW WATER CHEMISTRY

Snow water chemistry analysis was performed on snow cores extracted from 19 of the snow survey
locations (including three control locations; Table 3.1-1; Figure 3.1-1). These locations included the
16 snow survey dustfall 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 4,852 m, and the average total sampling period in 2016 was 179 days. At each
station located over water, 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 required 3 litres (L) of snow water for the laboratory chemical analysis. Snow cores were then
processed and prepared for shipment to Maxxam Analytics (Maxxam) where the chemical analysis
was performed. For QA/QC purposes, duplicate samples and blanks were collected at the stations
indicated in Table 3.1-1. Snow water chemistry sampling methodology is detailed in the 2016 Diavik
Dust Deposition Report (Appendix D).

EQC, including “maximum average concentration” and “maximum concentration of any grab
sample,” are stipulated in DDMI’s Water Licence (W2015L2-0001) for aluminium, ammonia, arsenic,
cadmium, chromium, copper, lead, nickel, nitrite and zinc (Table 3.1-2). 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 Aquatics Effects Monitoring Program (AEMP) report.
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3.4 RESULTS

Dustfall and snow water chemistry results were grouped into zones based on their relative distance from
the Project footprint (Table 3.4-1). 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.

Table 3.4-1. Dustfall Results, Diavik Diamond Mine, 2016

Dustfall (mg/dm?/y)
zane )

0-100 2016 462 504
101 - 250 2016 99 181
251 -1,000 2016 237 279
1,001 - 2,500 2016 103 76
Control 2016 45 68

The primary sources of fugitive dust were associated with unpaved road and airstrip usage in 2016,
with the addition of construction activities at A21. Due to construction activities at A21, the distance to
mining operations decreased for dustfall stations Dust 10, SS5-1, SS5-2, SS5-3, SS5-4, SS5-5, Dust C1
and Control 1. Dust 10 station was 670 m from mining operations in previous years, but was 46 m
from mining operations in 2016. Major waste rock material transfers in 2016 occurred at the A21 Stock
Pile (1,449,000 tonnes), A21 Dike (1,879,000 tonnes), on haul roads (504,000 tonnes) and at the crusher
(1,765,000 tonnes). Another source of fugitive dust is truck traffic along the ice road to the Project.
However, the consistency in dust deposition rates near the ice road alignment between winter and
summer indicated that the contributions of dust from the ice road were modest relative to other
sources. There is no direct measurement of dustfall due to the use of the ice road; however, dustfall
stations immediately downwind of the ice road such as Dust 7, Dust 6, and SS2-4 did not show
elevated readings during winter months. To supress dust generation, roads, parking areas and
laydown areas were watered during the summer as needed. Between May and September 2016,
approximately 2,015 m3 of water was applied on the Project site and 67,608 m3 of water was applied on
haul roads. The exact impact of dust suppression could not be determined from the data collected in
2016; however, it is very likely that road watering reduced the amount of dust generated at the Mine in
2016. Mine production rate was steady throughout the year, and all mining occurred underground.
In general, fugitive dust generation is expected to be greatest during snow-free periods where and
when there is site activity. Accordingly, it was expected that the highest fugitive dust generation and
resulting dustfall would have occurred in areas closest to the mine footprint such as near A21 and the
country rock pile between May and September. This expectation was borne out as Dust 10 (downwind
of the Mine, southwest, and adjacent to A21 mining operations) recorded the highest dustfall during
the summer months (2,032 mg/dm?/y) compared to the winter months (157 mg/dm?2/y).

The 2016 predominant wind directions at the site were from the southeast, east, and northeast, and
there are also strong winds from the northwest (Figure 3.1-1). The expectation is that airborne
material would be deposited primarily northwest, west, and southwest of the mine. This is
supported by the fact that Dust 10 had the highest recorded dustfall in 2016 (southwest of the Mine)
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and Dust 3 (which is surrounded by mining operations in nearly all cardinal directions except for
the southeast) had the second highest recorded dustfall in 2016 (see Figure 3.1-1).

Results from the dustfall gauges, dustfall snow surveys and the snow water chemistry analysis are
presented below.

3.4.1 Dustfall Gauges

Total dustfall collected from each dustfall gauge throughout the year is summarized by zone in
Table 3.4-1. The following tables and figures are included in the 2016 Diavik Dust Deposition Report
(Appendix D):

o Total dustfall observed at each station for each sampling period;

e Annual dustfall for each station at its location relative to the Project;

o Historical records of annual dustfall for each station;

e A comparison of dustfall versus distance from the Project footprint; and

o Boxplots summarizing the dustfall magnitude distribution measured in each year.

Detailed information on the 2016 measurements and calculations for each station are included in the
annual dust deposition report (Appendix D).

In general, dustfall decreased with increasing distance from the Project (Table 3.1-1; Appendix D);
however, the greatest estimated dustfall rate measured using gauges occurred at Dust 10, 46 m from the
Project. Dust 10 measured dustfall in 2016 was 799 mg/dm?2/y. Dust 10 is southwest of the Project
footprint and adjacent to A21 mining activities and snow surveys near Dust 10 also showed higher
dustfall values (SS5-1 dustfall was 457 mg/dm?/y) in 2016. It is likely that northerly winds blew dust
from the Project south during 2016. The second highest estimated dustfall rate measured using gauges
occurred at Dust 3 (721 mg/dm?/y), which recorded the highest dustfall in 2015 and is located 30 m
from the Project. The lowest dustfall rate was measured at the Dust C1 (control station; 4,700 m west;
45 mg/dm?/y) while the other control station, Dust C2 (3,075 m south), recorded the third lowest
measured dustfall (185 mg/dm?/y; Table 3.1-1; Appendix D).

Dustfall rates estimated from dustfall gauges in 2016 were generally less than historical dustfall rate
estimates (Appendix D); however, average dustfall was higher in 2016 than in 2015, 2014 and 2013.
Comparisons of mean and maximum dustfall values suggest that dustfall rates are increasing at the
Project as mine activity increases; however, dustfall rates are well within the range recorded for the
Project (Appendix D).

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

DIAVIK DIAMOND MINES (2012) INC. 3-9



2016 ENVIRONMENTAL AIR QUALITY MONITORING REPORT

3.4.2 Dustfall Snow Surveys

Annual dustfall rates estimated from each snow survey station in 2016 are included in the annual
rates presented in Table 3.4-1. Historical records of annual dustfall rates for each station, the
relationships between annual dustfall rates and distance from the Project footprint, and boxplots
summarizing dustfall rates measured in each year are presented in the annual dust deposition report
(Appendix D). Duplicate samples were collected for QA/QC purposes and are discussed in the
annual dust deposition report (Appendix D).

Annualized dustfall rates estimated from 2016 snow survey data ranged from 14 to 939 mg/dm?2/y
(Appendix D). Dustfall at SS3-8 in 2016 was the highest recorded at that station. Location SS3-8 is
located due south of the operating pits and is in a location that could have received increased
deposition due to wind directions. In general, snow survey dustfall rates decreased with increasing
distance from the Project, with the lowest dustfall rate recorded at station Control 1 (Appendix D).
Mean dustfall rates estimated using both dustfall gauges and snow surveys within the 0-100,
101-250, 251-1,000, 1,001-2,500 m and Control zones were 504, 181, 279, 103 and 68 mg/dm?/y,
respectively (Appendix D). Dustfall rates at stations SS1-1, SS3-7, Dust 10, SS3-8, Dust 7, Dust 8,
SS3-5, S54-4, and Dust C2 were greater than the upper limit of the 95% confidence interval for their
respective zones in 2016. These high dustfall rates, compared to the overall distribution of dustfall
rates within each zone, indicated that higher dustfall rates were observed to the west, south and
southeast of the Project (Table 3.1-1).

Annualized dustfall estimated from each snow survey station in 2016 were generally less than
historical dustfall estimates (Appendix D). Comparisons of mean and maximum values suggest that
dustfall rates were generally higher in 2016 than in 2015, 2014 and 2013 (Appendix D).

Annualized dustfall rates measured at each station during the 2016 snow survey were less than the
former BC objective for the mining industry (621-1,059 mg/dm?/y). This former objective was used for
comparison purposes only: there are currently no standards or objectives for the Northwest Territories.

34.3 Snow Chemistry

Snow water chemistry results for 2016 are presented in Table 3.4-2. All analytical results for snow
water chemistry are included in the 2016 Diavik Dust Deposition Report (Appendix D). Results of
QA/QC samples are also discussed in the annual dust deposition reports.

All 2016 samples had analyte concentrations less than reference levels as specified by the “maximum
concentration of any grab sample” specified in Water Licence W2015L2-0001.

In general, average concentrations of snow water chemistry variables of interest decreased with
increasing distance from the Project (Appendix D). However, high parameter concentrations were
recorded at Station SS3-8, located in the 251-1,000 m zone (830 m from the project). Metal concentrations
at SS3-8 were similar to concentrations at S53-6 (60 m from the Project), which historically has had high
concentrations of metals. SS3-8 is located to the southeast of the Project (Appendix D) where higher
measured dustfall was observed in 2016 compared to 2015. It should be noted that the 0-100 m zone has
only one sampling location; therefore, no median was reported.

3-10 ERM | PROJ #0207514-0013 | REV B.1 | JULY 2017



DUSTFALL MONITORING

Table 3.4-2. Snow Water Chemistry Results, Diavik Diamond Mine, 2016

Maximum Snow Water Chemistry Results (ug/L)
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Zone (m) < o o P
0-100 2016 2,710 n/a 0.44 0.036 20 5.0 3.1 38 7.3 100 19
101 - 250 2016 1,390 n/a 0.17 0.037 9.3 4.3 1.6 17 3.6 64 10
251 - 1,000 2016 2260 n/a 0.31 0.031 16 5.5 3.0 31 8.3 109 15
1,001 - 2,500 2016 1,620 n/a 0.19 0.019 11.7 2.9 0.72 209 4.0 49 49
Control 2016 413 n/a 0.086 0.0025 2.6 0.68  0.40 3.9 2.0 15 34

DIAVIK DIAMOND MINES (2012) INC. 3-11



4. NATIONAL POLLUTANT RELEASE INVENTORY

41 PROGRAM OVERVIEW

According to ECCC, air issues such as smog and acid rain result from the presence of, and
interactions between, a group of pollutants known as Criteria Air Contaminants (CAC) and some
related pollutants. CAC, in particular, refer to a group of pollutants that include:

o  Sulphur Oxides (SOx);

o Nitrogen Oxides (NOy);

o Particulate Matter (PM);

e Volatile Organic Compounds (VOC);
o Carbon Monoxide (CO); and

e Ammonia (NHs).

In addition, ground-level ozone (Os) and secondary particulate matter are often referred to among
the CAC because both ground-level ozone and secondary particulate matter are by-products of
chemical reactions between the CAC (ECCC 2013).

CAC are produced from a number of sources, including burning of fossil fuels and it is because of
these shared sources that CAC are grouped together.

While there is no regulatory requirement or standard for pollutant release in the Northwest Territories,
the National Pollutant Release Inventory (NPRI) is a legislated, publicly accessible inventory used to
track the amount of pollutant releases (to air, water and land), disposals and transfers for recycling.
The program is administered by ECCC and is a requirement of the Canadian Environmental Protection
Act (CEPA; 1999) for owners or operators of facilities that exceed 20,000 employee hours per year and
that meet the NPRI reporting requirements published in the Canada Gazette, Part I (ECCC 2016a).
NPRI reports containing emissions of CACs are to be submitted prior to June 1 each year to ECCC.

NPRI substance emissions were derived using emission factor calculations provided by
Environment Canada NPRI Toolkit (NPRI 2016). Operational values such as fuel usage and mobile
equipment hours were recorded at the Project throughout the year and weather conditions from the
Project (onsite) weather station are used to calculate NPRI values.

4.2 RESULTS

Table 4.2-1 compares 2015 NPRI results against the 2016 NPRI results for the Project. NPRI reports for
previous years (2001 - 2015) are available on the NPRI website (ECCC 2016d). NPRI results for the
previous year are typically released by ECCC in April, 22 months following submission on June 1 of
each year (e.g., 2016 data reported by June 1 2017 is released by ECCC in April of 2018).
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Table 4.2-1. NPRI Results, Diavik Diamond Mine, 2015 and 2016

Reporting
Threshold 2015 2016
(tonnes)  (tonnes) (tonnes)

Carbon Monoxide (CO) 20 590 620
Sulphur Dioxide (SOz) 20 0.8 0.9
Oxides of Nitrogen (expressed as NO) (NOx) 20 2,221 2,336
Volatile Organic Compounds (VOCs) 10 57 60
Total Particulate Matter (TPM) 20 778 1048
Particulate Matter <10 um (PMio) 0.5 294 328
Particulate Matter < 2.5 pm (PM25) 0.3 65 65

CO, SOx, NOy, and VOC levels increased modestly between 2015 and 2016 (Table 4.2-1). These
constituents are primarily derived from the combustion of diesel fuel. Diesel consumption increased
slightly (6.7%) in 2016 compared to 2015 and hence there was a minor increase in CO, SOy, NOj, and
VOCs.

TPM, PMio, and PM5 levels in 2016 were greater when compared to 2015 (Table 4.2-1). The increase
in dust-related variables is likely related to A21 construction activities, including crushing, material
handling and road fugitive dust emissions.
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5. GREENHOUSE GAS REPORTING

5.1 PROGRAM OVERVIEW

While there is no territorial regulatory requirement or standard for GHG release in the Northwest
Territories, the Greenhouse Gas Emissions Reporting Program (GHGRP) is Canada’s legislated,
publicly accessible inventory of facility-reported GHG data and information. The program is
administered by ECCC and is a requirement of the CEPA 1999 for owners or operators of facilities
that emit the equivalent of 50,000 tonnes or more of GHGs in carbon dioxide equivalent units
(CO2e), per year. GHG reports are to be submitted prior to June 1 each year.

GHG emissions were derived by using emission factor calculations provided by Environment
Canada for Metal Mining (ECCC 2004). Operational values such as fuel usage and mobile equipment
hours were recorded at the Project throughout the year.

5.2 RESULTS

Table 5.2-1 compares 2015 and 2016 GHG emissions results for the Project. GHG reports for previous
years (2001 - 2015) are available on the GHG website (ECCC 2016c). GHG emissions results for the
previous year are typically released by Environment Canada in April, 22 months following
submission on June 1 of each year (e.g., 2016 data reported by June 1, 2017 will be released by
Environment Canada in April of 2018).

Table 5.2-1. GHG Equivalents for the Diavik Diamond Mine, 2015 and 2016

2015 2016
Constituent (tonnes) (tonnes)
COqe 186,942 198,292

Three GHGs are calculated at the Project; CO,, methane (CHs) and nitrous oxide (N20). To calculate
COze, Global Warming Potentials (GWP) are used to convert CHy and N>O to COze. The 2015 CHy
and N>O GWP are 25 and 298, respectively (ECCC 2016b).

The COze increased between 2015 and 2016 at the Project (Table 5.2-1). GHG emissions at the Project
are primarily derived from the combustion of diesel fuel. Increased diesel consumption in 2016
compared to 2015 is due to increased mobile equipment usage for A21 Construction.

In 2016, the Project’s 9.2 megawatt wind farm (consisting of four turbines) saved 3.4 million litres of
diesel fuel needed for power, thereby reducing the Project’s COze by 9,030 tonnes (4.6% of total GHG
emissions; Plate 5.2-1). In 2015, the wind farm generated 14,298 gigawatt hours of energy. Since start-
up in 2012, the estimated diesel fuel savings has totalled 18.2 million litres and has prevented 50,801
tonnes of COze from being emitted to the atmosphere.

DIAVIK DIAMOND MINES (2012) INC. 5-1



2016 ENVIRONMENTAL AIR QUALITY MONITORING REPORT

Plate 5.2-1. The Diavik 9.2 megawatt wind farm. The wind farm consists of four wind
turbines (Diavik 2015).
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6. SUMMARY

TSP was measured at two stations, the CB and A154 Dike Stations, in 2016. In February 2016 it was
determined that the TSP sampler located near the A154 dike was in need of offsite repairs and sent
offsite to the vendor (CD Nova). DDMI received the repaired A154 dike sampler at the beginning of
July. After a period of 2 months of sampling, it was determined there were continued operational
issues with the sampler and it was returned to CD Nova for repair. The A154 dike sampler was offsite
for repair for the remainder of the year. No data are presented in this report from the A154 dike
sampler as little to no data are valid for the short period it was reinstalled from July to August 2016.

The 2016 annual TSP arithmetic mean measured at the CB was 10.3 pg/m3; below the GNWT’s ENR
annual arithmetic mean standard of 60 ppg/m3. In 2016 at the CB Station, TSP was greater (150.5 pg/m?3)
than the 24 hr mean standard (120 pg/m3) on one occasion (January 29, 2016). There is no indication of
unusual wind conditions or sampler issues on this day. These results are consistent with the prediction
from the 2012 dispersion model which predicted two 24 hour exceedances per year.

There was no seasonal variability in TSP concentrations as measured concentrations in the winter
months (10.1 pg/m3 average from October to May) were consistent with those observed in the
summer months (10.6 pg/m?3 from June to September) at the CB Station. The CB Station had data
completeness of 86% in 2016 due to missing data (8.9%) and data removed during processing (4.7%).

In 2016, dustfall was monitored at 12 dustfall gauges and 27 snow survey stations located at varying
distances around the mine. Snow water chemistry was also measured at 19 of the snow survey stations
and compared to EQC set out in the WLWB Water Licence W2015L2-0001 (formerly W2007L2-0003).

Annual dustfall estimated from each of the 12 dustfall gauges ranged from 45 to 799 mg/dm?2/y. The
annualized dustfall rates estimated from the 2016 snow survey data ranged from 14 to
939 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 higher in 2016 than in 2015; however, are within the range of historical
data collected for the Project. Annualized dustfall estimated from each snow survey station in 2016
was less than some historical dustfall estimates. Comparisons of mean and maximum values suggest
that dustfall rates were generally higher in 2016 than in 2015 and 2014. Overall, as expected, dustfall
rates generally decreased with distance from the Project. The lowest dustfall rate was recorded at
station Control 1 (4,852 m from the Project), and areas that were predominantly downwind of the
Project received more dustfall than upwind areas. Mean dustfall rates estimated using both dustfall
gauges and snow surveys within the 0-100, 101-250, 251-1,000, 1,001-2,500 m and Control zones
were 504, 181, 279, 103, and 68 mg/dm?/y, respectively. Although there are no dustfall standards for
the Northwest Territories, 2016 dustfall rates were less than the 1.7 to 2.9 mg/dm?2/d (621 to
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1,059 mg/dm?2/y) BC MOE former dustfall objective for the mining, smelting, and related industries
(Diavik 2016). This objective, used in the 2016 Dust Deposition Report, is no longer used in BC.

Snow water chemistry analysis 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 (W2015L2-0001, formerly
W2007L2-0003). All 2016 sample concentrations were less than their associated reference levels as
specified by the “maximum concentration of any grab sample” specified in Water Licence
W2015L2-0001. Concentrations of aluminum, arsenic, chromium, and nickel have generally
increased in recent years, while concentrations of copper, lead, phosphorus and zinc have generally
decreased in recent years. Typically, concentrations decreased with distance from the Project. High
concentrations of certain variables of interest (2,710 pg/L aluminum and 19.6 pg/L chromium) were
recorded at Station SS3-6, located in the 0-100 m zone, due to close proximity to Mine activity.
However, concentrations of these variables were less than their corresponding EQC.

Of the COCs, emissions of CO, SOx, NOx, and VOC increased modestly between 2015 and 2016.
These constituents are primarily derived from the combustion of diesel fuel. Diesel consumption
increased 6.7% in 2016 compared to 2015 and hence there was an increase in CO, SOx, NOx, and
VOCs. TPM and PMjy levels in 2016 increased from 2015 and PM.5 levels remained unchanged.
A21 Construction including crushing, increased traffic, material handling, and road dust contributed
to higher fugitive dust emissions in 2016. No new substances were reported (i.e., exceeded NPRI
thresholds) in 2016 compared to 2015.

COze increased between 2015 and 2016 by 6.1%. GHG emissions at Diavik are primarily derived
from the combustion of diesel fuel. A 6.7% increase of diesel consumption in 2016 compared to 2015
is due to increased mobile equipment usage for A21 Construction. In 2016, Diavik’s 9.2 megawatt
wind farm (consisting of four turbines) saved 3.4 million litres of diesel fuel needed for power,
thereby reducing Diavik’s COe by 9,030 tonnes (4.6% of total GHG emissions). In 2016, the wind
farm generated 14.298 gigawatt hours of energy. Since start-up in 2012, the estimated diesel fuel
savings has totaled 18.2 million litres and has prevented 50,801 tonnes of COse from being emitted to
the atmosphere.
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Memorandum ERM

Date: February 26, 2016

To: David Wells, Superintendent - Environment - HSE
From: Philip Porter, Senior Atmospheric Scientist
Cc: Jem Morrison, Atmospheric Scientist

Benjamin Beall, Project Manager
Marc Wen, Partner In Charge

Subject: DRAFT - Total Suspended Particulates Sampler Support Memorandum

1. BACKGROUND

Diavik Diamond Mine (2012) Inc. (DDMI) installed two continuous total suspended particulate
(TSP) samplers at the Diavik Diamond Mine (Mine) in accordance with their Environmental Air
Quality Monitoring Plan (EAQMP; DDMI 2013) in June 2013. The locations of the monitors were
selected based on proximity to the Mine boundary, with careful consideration of the TSP results
from the updated air dispersion modelling assessment, and in consideration of the availability of
power (DDMI 2013).

It is ERM’s understanding based on discussions with DDMI that the TSP samplers have been
returning inconsistent results since installation in 2013. DDMI has requested technical assistance with
TSP sampler maintenance, calibration, and audits as well as data screening, analysis, and reporting.

2. INTRODUCTION

In February 2016, DDMI requested ERM initiate a trip to the Property to perform maintenance
and troubleshoot operational issues on the two TSP samplers at the Mine. Remote downloads
and historical data analysis showed that specific alarms and data anomalies have been frequent.
The vendor of the TSP samplers, CD Nova, was contracted by DDMI to facilitate troubleshooting,
calibrate the instruments, and train ERM and DDMI employees on the maintenance and
calibration of the samplers.

Prior to the visit to the Mine, DDMI personnel provided ERM and CD Nova with raw particulate
data with alarm codes resulting from the issues being observed by DDMI personnel. These issues
included TSP concentration values below 0.0 pg/m3 (negative values), the inability to connect
remotely, and issues with screen operation of one of the TSP samplers.

Appendix A contains the field data sheets for the calibrations performed during the site visit.
Appendix B is the updated DDMI TSP sampler Standard Operating Procedure (SOP) updated by
ERM personnel. Appendix C provides the service report provided by the CD Nova technician.
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3. METHODS

3.1. Monitoring Locations

TSP monitoring is undertaken at two locations—one sampler is near the A154 Dike (along the
south-east corner of the A154 pit) and the second sampler is within the Communications Building
(CB) adjacent to the accommodations complex. The location of the A154 Dike monitor was
selected based on the proximity to the boundary of the Mine footprint and the results of the
updated air dispersion modelling assessment and power requirements. The site near the CB was
selected based on its proximity to the boundary of the Mine footprint and the results of the
updated air dispersion modelling assessment and power requirements. The approximate
locations of the DDMI TSP stations are:

o (B TSP station coordinates: 12W 534460 7150847 (Google Earth Pro™)
o A154 Dike TSP station coordinates: 12W 537258 7152609 (Google Earth Pro™)

3.2. Monitoring Methods

The TSP monitors are SHARP 5014i instruments that measure TSP using beta attenuation. Ambient
air is drawn through a subsonic orifice at a controlled flow rate; continuous mass measurements are
conducted and hourly mass concentrations are calculated and stored in the iSeries platform data
logging system. The sampling equipment is contained within a climate-controlled shelter to
minimize data loss during extreme weather conditions as recommended by the manufacturer.

The monitoring of TSP concentrations mass loadings as micrograms/cubic meter (ug/md) is
continuous, and hourly concentrations average values are recorded. TSP monitoring is conducted
continuously over throughout the year. After each monitoring year, the monitoring program will
be re-assessed to determine the suitability of the monitoring locations and to determine if the
monitoring is still required. The analysis of temporal and spatial TSP trends support comparison
to measured particulate concentrations at the CB to those at the A154 Dike. The readings at the
CB are expected to consistently be higher than those at the A154 Dike due the communication
building’s proximity to many of the diesel combustion sources (boilers and power house), the
processing plant and the run of Mine (ROM) ore stockpiles. There is the possibility that unusual
events in the region (e.g., a dust storm transporting airborne particulate) could result in higher
measured particulate concentrations at the A154 Dike.

Meteorological data plays a key role in the interpretation of air quality data; it informs the
characterization of general air quality trends and shows specific meteorological conditions at the
Mine (i.e., wind direction and speed) that directly affect the direction and dispersion of TSP.
Unusual TSP events, which may be the result of conditions such as dust storms or prolonged dry
periods, can be analyzed in conjunction with the on-site meteorological data to identify the cause
of the event. Daily documentation of local events that may contribute to unusually high or low
loadings will also be examined.
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4. HISTORICAL DATA REVIEW

Historical data provided to ERM was subject to post processing and quality assurance and
quality control (QA/QC) to determine possible systematic trends, correlations and potential
issues with the TSP samplers in anticipation for the field component of the program. TSP
monitoring data from 2013 and 2014 was contained in the DDMI 2013 - 2014 Environmental Air
Quality Monitoring Report (DDMI 2014) and accompanying Peer Review of the 2013-2014
Environmental Air Quality Monitoring Report by SENES Consultants (SENES 2014). 2015 TSP
data was provided to ERM in separate Excel spreadsheets for the CB and A154 Dike Stations.

SHARP 5014i monitor alarms codes observed in the data were:

o CB TSP Station alarm codes:
- cflag:
o 0-Noalarm
o 200 - Ambient Relative Humidity alarm

o 202 - Ambient Relative Humidity alarm, filter tape change alarm (critical) unit
will not run until cleared.

o 802 - Barometric pressure alarm, filter tape change alarm.
- aflag:
o 0-Noalarm
o 4 - Beta. Det. alarm (>5K)
o 8000 - Flow alarm
o 8004 - Flow alarm, Beta Det. alarm
o ¢c000 - Sample Relative Humidity alarm, sample Temperature alarm
o c004 - Sample Relative Humidity alarm, sample Temperature alarm, Beta Det. Alarm.

e A154 Dike TSP Station does not have any alarm codes headings programmed into
downloadable data.

Another QA/QC examination of the TSP data is that of air flow, which is supposed to be at
16.67 litres per minute (I/min) and if the flow is out the range of 16 - 17.5 1/min then the data
excluded on the basis of being inaccurate and is not included in the analysis of valid data.

4.1.  2013-2014 TSP Data Review
ERM found the following during the QA /QC of the 2013-2014 data:
o Both TSP Station concentrations show instances of continuous negative readings over the
monitoring period. Continuous negatives readings indicate calibration issues with the

monitoring equipment. Negative values were observed in July, November and
December 2013, as well as January 2014 (SENES 2014).
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4.2.

Graphical representation of 2013-2014 data suggests that instrument drift was a recurring
problem over the entire monitoring period, especially for the A154 Dike monitor
(SENES 2014).

Based on the data, it appears that recorded results underestimated true TSP concentrations
at the Mine in 2013-2014 (SENES 2014).

ERM found that no calibration records or notable discussion of calibration procedures
were provided in the 2013-2014 Environmental Air Quality Monitoring Report.
Calibration certificates and records should be provided with the Report. Without these
reports no baseline adjustments could be made to the 2013-2014 data especially for the
A154 Dike Station.

2015 TSP Data Review

ERM found the following during the QA /QC of the 2015 data:

Communications Building TSP Station

ERM

On February 5, 2015 a 24 hour mean value of 124 ng/m?3 was recorded at the TSP monitor
located at the Communications Building. This is above the Northwest Territories 24 hour
standard for TSP. No observations were recorded on this day that would indicate a false
reading; however, due to the magnitude of the value compared to the remainder of the
dataset, it is believed this value is an outlier.

There were 596 hourly data gaps in 2015 (up to December 24, 2015) at the CB Station.

There were 1,164 negative hourly values recorded out of 7,991 valid values (missing data
excluded). Any negative values greater than -5.0 pg/m3 (936 in total) were set to zero (0).

Using the Alberta Air Monitoring Directive Chapter 6: Ambient Data Quality a 24 hour
monitoring period must have 75% of base hourly data available for averaging.

Missing data, TSP values below -5.0 pg/m3, and daily data with less than 75% hourly
data available for averaging, represents 11% of the data recorded or a total of 40 missing
days of data:

- January 15, 2015 (1 day);

- June1, 2015 (1 day);

—  October 1 to 2, and 8 to 10 2015 (4 days);

- October 15 and 16, (2 days);

- October 22 to November 6, 2015 (16 days);

- November 11, 19 and 26, 2015 (3 days); and

—  December 3, 4,10, 11, 18 to 24, 2015 (12 days).

The CB TSP Station recorded:

- 2 Ambient Relative Humidity alarms;
— 16 Barometric pressure alarm or filter tape change alarms;

- 496 Ambient Relative Humidity alarms;
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- 37 Sample Relative Humidity alarm, sample Temperature alarms;
- 300 Flow alarms;

— 4 Beta. Det. alarms (>5K);

— 7 Flow or Beta Det. alarms; and

- 1 Sample Relative Humidity alarm, sample Temperature alarm or Beta Det. alarm.

A154 Dike TSP Station

5.

There were 1369 hourly data gaps in 2015.

There were 1,994 negative hourly values recorded out of 7,391 values (missing data not
included). Any negative values greater than -5.0 pg/m?3 (1778 in total) were set to zero (0).

Using the Alberta Air Monitoring Directive Chapter 6: Ambient Data Quality a 24 hour
monitoring period must have 75% of base hourly data available for averaging.

Missing data, TSP values below -5.0 pg/m3, and daily data with less than 75% hourly
data available for averaging, represents 34% of the data recorded or a total of 72 missing
days of data:

— January 1 to January 17, 2015 (17 days);

—  October 18 to October 21, 2015 (4 days);

- October 25 to November 19, 2015 (26 days);

- November 30 to December 11, 2015 (12 days); and

- December 16 to 20 and 22 to 29, 2015 (13 days).

The alarm codes were not programmed into the headings of the data received by ERM
from DDML

ERM was not provided calibration records or notable discussion of calibration procedures
for 2015. Without these reports no baseline adjustments could be made to the 2015 data
especially for the A154 Dike Station.

FIELD WORK SUMMARY

ERM conducted onsite field work on February 15 - 18, 2016. The purpose of the site visit was to
inspect, calibrate and maintain/repair the DDMI TSP samplers. The following is a summary of
the work completed at the site:

Monday February 15, 2016

ERM

At the A154 Dike TSP Station, ERM:

- brought the sampler and pump back to the environment department laboratory for
inspection and performed a pump rebuild (Plate 1);

- replaced the detector assembly and the detector amplifier assembly (Plate 2; Plate 3); and

— relocated the pressure circuit board.
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Plate 2. A154 Dike TSP Station replaced beta detector amplifier assembly.
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Plate 3. A154 Dike TSP Station replaced beta detector assembly.

Tuesday February 16, 2016
At the A154 Dike TSP Station, ERM:

performed a calibration audit;

set vacuum and pressure;

performed an auto beta calibration; and
performed a leak check which failed (Plate 4); and
replaced the motherboard.

At the CB TSP Station, ERM:

completed a pump rebuild;

replaced the motherboard (Plate 5);

relocated the pressure circuit board;

completed a temperature, relative humidity and barometer calibration; and

calibrated the flow pressure and vacuum pressure.

Wednesday February 17, 2016
At the CB TSP Station (Plate 6), ERM:

ERM

calibrated the flow temperature;

calibrated the air flow;

performed a mass calibration;

performed an auto detector calibration; and

successfully passed a leak check test.
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ERM

Plate 4. The damaged membrane was noted during the maintenance.
No additional parts were available. The A154 Dike was taken off site for further
repair at the CD Nova location in Vancouver.

Plate 5. CB TSP Station motherboard replacement.
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Plate 6. CB TSP Station calibrations and leak test.

Thursday February 18, 2016

DDMI personnel could not connect remotely to the CB TSP Station. On arrival at the
sampler, the screen had been frozen since 7:00 am. As observed by DDMI personnel this
time in the day is frequently when the sampler will freeze. Potentially power surges at
the communication building could be an issue. As a troubleshooting option, the power
supply from the A154 Dike TSP Station was installed in the CB TSP sampler.

Based on the field work completed by ERM, ERM has updated the DDMI TSP Sampler SOP
(Appendix B).

6.

RECOMMENDATIONS

Based on the ERM QA /QC of DDMI TSP data and the Field Visit, ERM recommends that DDMI
complete the following going forward:

ERM

use the updated DDMI TSP Sampler SOP (Appendix B) going forward during Mine
operations;

maintain all audit, calibration and maintenance records at the Mine;
complete calibration and maintenance log sheets;
purchase a short inlet tube for the TSP samplers;

purchase a Temperature/Relative Humidity meter as the one currently at site is not
functioning;
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e purchase a manometer for calibration;
o calibrate the Streamline Pro annually and maintain records;

e purchase an additional Temperature/Relative Humidity cord to calibrate inside in the
environment department laboratory; and

o ensure alarm headings for the A154 Dike TSP sampler are available in the downloaded data.

Table 1 summarizes the audits and calibrations to perform:

Table 1. DDMI TSP Sampler Audit and Calibration Schedule

TSP Sampler Parameter/Component Audit Frequency Calibration / Maintenance Frequency
Replace Filter Tape N/A Upon 10% Remaining Alarm
Clean Air Inlet System N/A Annually

Rebuild Vacuum Pump N/A Every 12 to 18 Months
Clean Ambient Temperature/Relative N/A Annually
Humidity Shield and Assembly

Ambient Temperature Quarterly Annually

Ambient Pressure Quarterly Annually

Flow Quarterly Annually

Leak Check Quarterly N/A

Auto Mass coefficient N/A Annually
Streamline Pro N/A Annually

Documentation of maintenance and calibration records should be kept. The calendar system used
by the environment department should be updated to include the procedural items outlined in
section 6.3 of the SOP.

7. CONCLUSION

ERM performed the following work, which is the basis for this memo:

reviewed the specifications of the on-site TSP samplers;

o reviewed and conducted QA /QC of historical data to identify possible sources of sampler
error;

o conducted a site visit to inspect, calibrate, and maintain/repair the TSP samplers;
o developed a TSP Sampler SOP; and

o conducted a site visit to train on site personnel in the inspection, calibration, and routine
maintenance/repair of particulate samplers.
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Historical data provided to ERM by DDMI showed significant data quality issues. Site visits
confirmed TSP Samplers required significant maintenance and repairs. Based on the findings, ERM
has updated the TSP Sampler SOP and will review and provide QA/QC for particulate sampler
data on a monthly basis and provide a brief memorandum outlining any issues with data along
with recommendations for resolving the issues following the data review and QA /QC each month.

Prepared By:

DRAFT

Philip Porter (P.Eng.)
Senior Atmospheric Scientist

Reviewed By:

DRAFT

Benjamin Beall (Ph.D.)
Senior Consultant, Project Manager

DRAFT

Marc Wen (M.Sc.)
Partner in Charge

ERM YELLOWKNIFE, NT, CANADA



DRAFT

Page 12

REFERENCES

Alberta Environment and Sustainable Resource Development. 2014. Air Monitoring Directive
Chapter 6: Ambient Data Quality. http:/ /aep.alberta.ca/air/legislation/air-monitoring-
directive/default.aspx (accessed January 2016).

DDMI 2013. Diavik Diamond Mine Environmental Air Quality Monitoring Plan (ENVI-302-0613 RO).
Diavik Diamond Mine (2012) Inc. June 2013.

DDMI 2014. 2013-2014 Environmental Air Quality Monitoring Report (ENVI-394-0614 RO0). Diavik
Diamond Mine (2012) Inc. September 2014.

ERM. 2016. Diavik Diamond Mine 2015 Dust Deposition Report. Submitted to Diavik Diamond
Mine.

GNWT. 2014. Guideline for Ambient Air Quality Standards in the Northwest Territories.
http:/ /www.enr.gov.nt.ca/sites/default/files/ guidelines/air_quality_standards
_guideline.pdf. Accessed February 2016.

SENES. 2014. Peer Review of the 2013 - 2014 Environmental Air Quality Monitoring Report
(ENVI-394-0614 R0). Diavik Diamond Mine (2012) Inc. October 2014.

ERM YELLOWKNIFE, NT, CANADA



Appendix B

Total Suspended Particulates Equipment Calibration Records

DIAVIK DIAMOND MINE
2016 Environmental Air Quality Monitoring Report



Description

Ambient Air Temperature
Ambient Relative Humidity
Flow Temperature
Barometer Pressure
Vacuum Pressure Span
Flow Pressure Span

Flow calibration

Mass Calibration

Auto Detector Calibration

Initial High Voltage
Initial Beta Count
Final Beta

Leak Test

Date

CD Nova Thermo 5014i Calibration Inspection

Work Order Number N160103
Customer Name Diavik
Instrument Part Number 5014i

Instrument Serial Number 5014i203141210

15-Feb-16

As found

-32.9

63.20%

10.7

720.3

74.8

27.8

16.67

-34
67%
10.6

715.4
69.5
27.4

17.02

Dyke instrument

As found
Standard variance

= L =

AND ASSOCIATED COMPANIES

Adjusted
Allowable variance  to

-1.10 +/-0.2°C -34
-5.7% +/- 3% 67%
0.10 +/-0.2°C 10.7
-4.90 +/- 5 mmHg 715.4
-7.09% 50-70 mmHg 69.5
-1.44% 20-30 mmHg 27.8
2.10% +/- 2% 17.02

Final Adjusted
variance As found offset offset
0.00 -1.1 0
0.00 17.6 13.1
0.10
0.00 span 0.9762
Pass
Pass
0.00%

Mass calibration performed using customer supplied zero and 1201 microgram foils.
Foil set calibrated 22 Jan. 2013. Reference foil set 5301 from Thermo Fisher Scientific.

1460
12430
12266

Start Value VAC not recorded

Start Value FLOW (standard)

16.66

Leak Check Adapter VAC not recorded

rak Check Adapter FLOW (standard)
Flow Variance

Standards Used
Flow
Temperature
Pressure

Relative Humidity
Manometer
Technical Data

Calibration Complete By

Signature:

13.3
3.36

Description
TetraCal
TetraCal
TetraCal
Diavik Airport
Omega 8205

mmHg
LPM
mmHg
LPM
LPM

Final High Voltage 1370
Final Beta Count 12266
8000-13000
+/-0.42 LPM
S/N Calibration Date
888 3-Nov-15
888 3-Nov-15
888 3-Nov-15
9900631 9-Feb-16

Thermo Manual P/N 106428-00 dated 2 April 2014

Thermo Fisher Procedure Number 106430-00 revision A

Thermo Fisher Scientific Bulletin # 5014i / 5030i Rev 5/2011

Dan Molloy, Service Manager, Western Region

Ambient temperature and ambient relative humidity calibration standard numbers

provided by the Diavik Airport.

Instrument pulled from service due to failed leak test.

Pass



CD Nova Thermo 5014i Calibration Inspection

Work Order Number
Customer Name
Instrument Part Number
Instrument Serial Number
Date

Description

Ambient Air Temperature
Ambient Relative Humidity
Flow Temperature
Barometer Pressure
Vacuum Pressure Span
Flow Pressure Span

Flow calibration

Mass Calibration

Auto Detector Calibration
Initial High Voltage
Initial Beta Count
Final Beta

Leak Test

Start Value VAC
Start Value FLOW (instrument)
Start Value FLOW (standard)
Leak Check Adapter VAC
Leak Check Adapter FLOW (instrument)
Leak Check Adapter FLOW (standard)
Flow Variance standard

Standards Used
Flow
Temperature
Pressure

Relative Humidity
Manometer
Technical Data

Calibration Complete By

Signature:

N160103
Diavik
5014i
5014i203191211
16-Feb-16
As found
-32.9 -29
65.80% 68%
16.2 16.2
701.7 711
54.9 55.3
25.4 25.0
16.67 17.09

CoNEA, -

AND ASSOCIATED COMPANIES

Communication Shack instrument

As found

Standard variance

Allowable variance
3.90 +/-0.2°C

3.2% +/-3%

0.00 +/-0.2°C
9.30 +/-5 mmHg

0.73% 50-70 mmHg
-1.57% 20-30 mmHg
2.52% +/-2%

Adjusted
to
-29
68%
16.2
711
54.9
25.4
17.09

Final

variance As found offset
0.00 0
0.00 13.7
0.00 0.8
0.00 span 0.9889
Pass
Pass

0.00%

Mass calibration performed using customer supplied zero and 1201 microgram foils.
Foil set calibrated 22 Jan. 2013. Reference foil set 5301 from Thermo Fisher Scientific.

1370
8136
8573

65 mmHg
16.66 LPM
16.45 LPM

72 mmHg
16.64 LPM
16.41 LPM

0.04 LPM

Description
TetraCal
TetraCal
TetraCal
Diavik Airport
Omega 8205

Final High Voltage
Final Beta Count

8000-13000
+/-0.42 LPM
S/N Calibration Date
888 3-Nov-15
888 3-Nov-15
888 3-Nov-15
9900631 9-Feb-16

Thermo Manual P/N 106428-00 dated 2 April 2014
Thermo Fisher Scientific Procedure Number 106430-00 revision A
Thermo Fisher Scientific Bulletin # 5014i / 5030i Rev 5/2011

Dan Molloy, Service Manager, Western Region

Ambient temperature and ambient relative humidity calibration standard numbers

provided by the Diavik Airport.

1410
8573

Pass

Pass

Adjusted
offset
-3.9
11



= AQ Unit Calibration Sheet
—
o No: ENVI-XXX-1027
= Area: 8000 ision: 0
=" Effective Date: 2016-October 25 By: D. Dul
5“ Task: AQ Unit Calibration
Page: of
Customer Name DIAVIK
Instrument Location c Shack
Instrument Serial Number 50141203191211
Date
Description As Found Standard As Ffm"d AIIquabIe Outcome Adjusted Fl_nal Set Point as Sét Point Comments
Variance Variance to Variance Found Adiusted to
1 Point Ambient Air Temperature 18 3 -4.80 +/-0.2°C Fail 3 0.00 NC 0.2 Adjustment made, used Airport numbers as Standard
1 Point Ambient Relative Humidity 47.1 86 82.59% +/-2% Fail 80.2 -6.74% NC -20 Maximum setting, Used Airport numbers for Standard
1 Point Flow Temperature 19.9 20.1 -0.20 +/-0.2°C Pass 19.9 -0.20 0.8 NA Did not adjust, Stream Line Pro needs to be calibrated first
1 Point Barometer Pressure 7216 768.09 46.49 +/- 10 mmHg Fail 768.09 0.00 Span  NC  Span 1.0613  Adjustment made, used Airport numbers as Standard
1 Point Volumetric Flow Rate 16.65 15.94 4.45% +/-2% Marginal 16.65 4.45% -4.26 NA Did not adjust, Stream Line Pro needs to be calibrated first
Calibrate Vacuum Pressure Span #DIV/O!  50-70 mmHg #DIV/0! 1.0045 NA Need Manometer for calibration
Calibrate Flow Pressure Span #DIV/O!  20-30 mmHg #DIV/O! 1.0168 NA Need Manometer for calibration
Calibrate Auto Flow Calibration HDIV/O!  +/-2% NA #DIV/0! -4.26 NA Did not adjust, Stream Line Pro needs to be calibrated first
Auto Detector Calibration
Initial High Voltage Final High Voltage
Initial Beta Count Final Beta Count
Final Beta 8000-13000
Leak Test
Start Value VAC mmHg Stream Line Pro needs to be calibrated first
Start Value FLOW (AQ Unit) LPM Stream Line Pro needs to be calibrated first
Start Value FLOW (SLR Pro) LPM Stream Line Pro needs to be calibrated first
Leak Check Adapter VAC mmHg Stream Line Pro needs to be calibrated first
Leak Check Adapter FLOW (AQ Unit) LPM Stream Line Pro needs to be calibrated first
Leak Check Adapter FLOW (SLR Pro) LPM Stream Line Pro needs to be calibrated first
Flow Variance #DIV/0! LPM +/-2.5% Stream Line Pro needs to be calibrated first
Auto Mass Coefficient C; C Stream Line Pro needs to be calibrated first
Standards Used Description SIN Calibration Date Annually
Flow Stream Line Pro HL130101  24-Jan-13 1 Pt. Varification (Am Temp, RH, Flow Temp, Baro Pressure & Vol. Flow Rate)
Temperature Stream Line Pro T130101 24-Jan-13 Auto Detector Calibration
Pressure Stream Line Pro HL130101 24-Jan-13 Leak Check
Temperature Reed Thermo-Hygrometer 130403443  17-Apr-15 Clean Inlet Assemblies & Sample Tubels
Relative Humidity Reed Thermo-Hygrometer 130403443 17-Apr-15 Check Cam (grease as needed)
Manometer Calibrate AmTemp
Calibrate RH
Technical Data Thermo Manual P/N 106428-00 dated 2 April 2014 Calibrate Flow Temp

Firmware updated to:
Calibration Complete By

Signature:

Thermo Fisher Procedure Number 106430-00 revision A

Dianne L. Dul

COMMENTS

Stream Line Pro last calibrated 2013-01-24

Reed Thermo-Hygrometer readings:
Reed Thermo-Hygrometer readings:

Temperature -1.9°C outside 20.4°C Inside Reading
Relative Humidity 96.4%

Reed Thermo-Hygrometer last calibrated 2015-04-17.

Used Airport Numbers to complete Quarterly Varificatons.

Used the Airport numbers to adiust the Ambient Air Temperature, Ambient Relative Humidity and Barometric Pressure.
The Stream Line Pro readings:  Ambient Air Temperature -1.8°C (Probe placed outside for 5 minutes) Inside Reading = 20.1°C
The Stream Line Pro readings: ~ Ambient Barometric Pressure 728.7 Airport reading = 768.09

Calibrate Baro Pressure

Auto Flow Calibration

Calibrate Vacuum Pressure Span
Calibrate Flow Pressure Span
Auto Mass Calibration




z AQ Unit Calibration Sheet
=
o ENVI-622-1031
—
] 8000 0
- 2016-October 25 By: D. Dul
a AQ Unit Calibration
Page: 1 of 1]
Customer Name DIAVIK
Instrument Location Communication Shack
Instrument Serial Number 5014203191211
Date 20-Dec-2016 JG
AsFound  Allowable Final  SetPointas  SetPoint
Description As Found "
P Sandardodance  variance  OWteOme Adiustedto g, Found Adiusted to Comments
1 Point Ambient A Temoerature 000 +-02°C X
1 Point Ambient Relative Humidity HOV/OL +/-2% #DIV/01
1 Point Flow Temoerature 000 +-02°C
1 Point Barometer Pressure 0,00 +/-10 mmHe X
1 Point Volumetric Flow Rate HOV/OL +/-2% #DIV/01
Calibrate Vacuum Pressure Soan H#DIV/OL 50-70 mmHg #DIV/01
Calibrate Flow Pressure Soan #DIV/OL 20-30 mmHg #DIV/01
Calibrate Auto Flow Calibration 1669 17.54 4.85% +/-2% Fal 1750 0.00% 1667 17.54. After adiusting to 17.54 the set point stabalized to 16.67 again after
Auto Detector Calibration
Initial High Voltaze Final High Voktage
Inital Beta Count Final Beta Count
Final Beta 8000-13000
Leak Test
Start Value VAC mmHg
Start Value FLOW (AQ Unit) Lpm
Start Value FLOW (SLR Pro) Lpm
Leak Check Adanter VAC mmHg
Leak Check Adapter FLOW (AQ Unit) Lpm
Leak Check Adapter FLOW (SLR Pro) Lpm
FlowVariance  #DIV/OL  LPM +/2.5%
Auto Mass Coefficient Calibration  Completed
Standards Used Description SIN Calibration Date Quarterly _Annually
Flow Stream Line Pro HL130101 201013 1Pt Varification (Am Tem, RH. Flow Temo, Baro ressure & Vo, Flow Rate)
Temperature Stream Line Pro T130101 26-4an-13 Auto Detector Calibration
Pressure Stream Line Pro HL130101 201013 Leak Check
Temoerature Reed Thermo-Hverometer 130403443 17-A0r-15 Clean Inlet Assemblies & Samole Tubels
Relative Humidity Reed Thermo-Hygrometer 130403443 17-Apr-15 Check Cam (grease as needed)
Manometer

Technical Data

Firmware updated to:
Calibration Complete By

Signature:

Thermo Manual P/N 106428-00 dated 2 April2014.
Thermo Fisher Procedure Number 106430-00 revision A

56

Justin Grandjambe

COMMENTS

Calibrate Flow Pressure Span
Auto Mass Calibration

Prohas not

1 only realized this after doing the calibration.



. Scientifi
SERVICE REPORT 27 Forge Pty
Franklin, MA. 02038
Phone: 866-282-0430

RA# DATE COMPLETED Fex: 908-520-2600
RA00065153 RG2-MA-16956 12/17/2016 5:02 AM
CUSTOMER CONTACT PHONE
CD Nova Head OfficeCD Nova (604) 430-5612
CONTACT CONTACT EMAIL
Dan Molloy dmolloy@cdnova.com
MODEL SERIAL NUMBER léflﬁgchigg}g{):;ED Li ¢
50141 50141203141210 Email: chuck.costa@thermofisher.com
SUBJECT: repair and calibration REPAIR TYPE: Time and Material PRIORITY: Standard

DESCRIPTION OF SERVICE REQUIRED: unit leaks and has been creating metal filings while advancing the tape. please consult
with Chris Wilson on the repair and provide an estimate before proceeding with repairs and calibration

CONTAMINATED/HAZARDOUS: No
DECONTAMINATION METHOD: N/A

ACCESSORIES RECEIVED: Pump / Picnic Cooler

PHYSICAL INSPECTION (inspected for damage, missing items, pm required, cleanliness, and accuracy)
4 Compare unit to RA detail 4 Labeling v’ Hardware

INSTRUMENT AS FOUND: Unit received in fair condition- ready to power up and begin NIST testing.

REPAIR NOTES: Unit received and staged. The sample path leak was confirmed due to binding of mechanism during filter changes and a faulty
lower chamber O-ring. Customer complained of metal filings.
Removed and cleaned the sample chamber. Corrected leak by replacing the O-ring seal within the lower portion of the sample chamber.The chamber
was binding a bit due to misalignment. This was corrected during servicing and the function of the chamber during filter changes is now smoothe and a
proper seal results. Ran multiple filter changes and encountered no issues and the leak has been eliminated upon re-alignment of the chamber. Leak
checks are passed with no problems. (With leak check adapter in place the flow is 16.67 LPM with vac reading of 113.6mm Hg. and with 2 adapters the
flow is 16.46 LPM with vac reading of 159.1 mmHg).
Audited/calibrated the temp, pressure and RH sensors and performed flow calibration. Unit functions normally with no problems. Instrumet is runnig
with no unresolved errors or status conditions.

INSTRUMENT AS LEFT: Instrument is functioning normally with no unresolved errors or status conditions

TEST EQUIPMENT AND SOURCES USED: Delta Cal Volumetric Air Flow Calibrator, Panametrics MC Series Hygrometer, Druck DP 705
Digital Pressure Indicator, Fluke 532 digital thermometer , Tektronix DMM916 True RMS Meter, Dwyer Series 473 Digital Manometer.

All measurement standards are calibrated at scheduled intervals by the National Institute of Standards and Technology (NIST), or against
certified standards, which are traceable to the National Institute of Standards and Technology, formally the National Bureau of Standards
(NBS). Calibration of customer equipment is performed with appropriate environmental controls, as required.

PRE-BUTTON UP INSPECTION
v Instrument interior clean and free of debris.
v' All hardware is secured. (Ex. Screws, connectors, tubing, etc.)
v Cables secured and Tie wrapped where applicable
v" No remaining loose hardware within the instrument closure.

FINAL QC CHECKLIST
v Instrument exterior clean.
v’ Serial Number/Voltage Labels intact and legible.

smee THErmoFisher
SCIENTIFIC RA 00065153 RG2-MA-16956 Serial Number: 50141203141210 Page 1 of 1



All received customer accessories accounted for and clearly identified.
Instrument turns on.

Calibration labels/Report with instrument where applicable.

Billing and Shipping information properly indicated on Order.
Quantities correct and complete on Order.

ANANRNANEN

o 1HEFMoOFisher
SCIENTIFIC RA 00065153 RG2-MA-16956 Serial Number: 50141203141210 Page 2 of 2



Environment Site Monitoring Programs: Air Quality Checks - Last 6 Months

AQ-Alarms AQ-Board AQ-Correct AQ-IsData AQ -Tape Counter

Sample Collected Present Temp. Time Downloaded Actual
Sample Point Date Comment by: (Yes/No) (°Q) (Yes/No) (Yes/No) (Max 450)
A154 AQ Unit 6/9/2016 11:38 Unit not hooked up yet DD/K]J
A154 AQ Unit 6/17/2016 18:40 Unit not in service
A154 AQ Unit 6/17/2016 18:41 Unit not in service JG,SS,SME,EN N/A N/A N/A N/A N/A
A154 AQ Unit 6/26/2016 18:20 No radio connection ]G No 30.3 Yes No 113
A154 AQ Unit 6/30/2016 17:40 No network connection DD 1 46.5 Yes No 185
A154 AQ Unit 7/7/2016 13:23 No connection download KG 3 23 Yes No 55
A154 AQ Unit 7/16/2016 0:12 ]G Yes 21.5 Yes No 284
A154 AQ Unit 7/25/2016 16:20 AQ baro pres reading was from 7am weather
A154 AQ Unit 7/25/2016 18:29 Out of tape. Data download failed. ]G Yes 28.1 Yes No 640
A154 AQ Unit 8/4/2016 16:39 filter Tape Counter High, filter tape change fail, Beta Count 65535, Flow Alarm Low, 0.00 DD Yes 23.2 Yes No
A154 AQ Unit 8/18/2016 19:15 Unit froze up NA NA NA NA NA NA
A154 AQ Unit 8/25/2016 14:37 Blank blue screen when I first arrived. Restarted machine. Flow at 16.17 LPM SS Yes 22 Yes Yes 8
A154 AQ Unit 9/1/2016 17:39 Changed tape counter to start machine unable to scroll in instrument alarm page DD Yes 17 Yes Yes 450
A154 AQ Unit 9/9/2016 9:17 Station is down ]G
A154 AQ Unit 9/15/2016 11:27 Just turned the unit on and changed the tape. Tape counter is still reading 29 (actual) the heat in the shack was turned off. I turned it back on. ]G Yes 9.1 Yes No 29
A154 AQ Unit 9/15/2016 11:31
A154 AQ Unit 9/23/2016 18:31 Unit is down and will be sent for repairs on the 26th DD
A154 AQ Unit 9/29/2016 11:05 Unit off site for repairs DD
A154 AQ Unit 10/13/2016 13:14 Unit out for service ]G
A154 AQ Unit 10/20/2016 16:41 Unit still out for repairs DD KJ
A154 AQ Unit 10/28/2016 16:36 Shipped out for repairs SSs
A154 AQ Unit 11/3/2016 13:31 Unit broken SS
A154 AQ Unit 11/13/2016 14:57 Unit still out for repairs DB N/a N/a N/A N/a N/a
A154 AQ Unit 11/19/2016 15:13 Off site for repairs SS
A154 AQ Unit 11/24/2016 14:06 Sent out for repairs SS
Com Shack AQ Unit 6/2/2016 16:41 Reboot DD No 19.7 Yes Yes 204
Com Shack AQ Unit 6/9/2016 11:40 Had to reboot DD/K] No 20.5 Yes Yes 215
Com Shack AQ Unit 6/17/2016 18:31 SME,JG,EN,SS Yes 21.1 No Yes 222
Com Shack AQ Unit 6/17/2016 18:35
Com Shack AQ Unit 6/18/2016 7:47
Com Shack AQ Unit 6/26/2016 18:46 ]G Yes 23.9 Yes Yes 228
Com Shack AQ Unit 6/30/2016 16:43 Unit down, rebooted DD No 245 Yes No 234
Com Shack AQ Unit 7/6/2016 10:24 SS, NG
Com Shack AQ Unit 7/7/2016 9:41 KG No 20.8 Yes Yes 241
Com Shack AQ Unit 7/7/2016 13:18 KG
Com Shack AQ Unit 7/13/2016 15:32 KG
Com Shack AQ Unit 7/14/2016 11:47 KG
Com Shack AQ Unit 7/15/2016 23:58 ]G No 21 Yes Yes 249
Com Shack AQ Unit 7/20/2016 10:11 kg
Com Shack AQ Unit 7/23/2016 10:11 kg
Com Shack AQ Unit 7/24/2016 16:21 No 20.6 Yes Yes 258
Com Shack AQ Unit 7/24/2016 16:22 AQ RH sensor might need to be calibrated
Com Shack AQ Unit 7/27/2016 16:46 NG
Com Shack AQ Unit 7/28/2016 9:30 NG
Com Shack AQ Unit 8/3/2016 17:30 SS
Com Shack AQ Unit 8/4/2016 13:54 DD SS
Com Shack AQ Unit 8/4/2016 13:55 DD SS No 21.2 Yes Yes 270
Com Shack AQ Unit 8/10/2016 16:50 SS
Com Shack AQ Unit 8/11/2016 16:14 SS
Com Shack AQ Unit 8/17/2016 17:10 NG
Com Shack AQ Unit 8/18/2016 13:23 NG
Com Shack AQ Unit 8/18/2016 16:00 No 20.3 Yes No 284
Com Shack AQ Unit 8/24/2016 17:30 SSNG
Com Shack AQ Unit 8/25/2016 9:06 SS No 20.4 Yes Yes 291
Com Shack AQ Unit 8/25/2016 10:04 SS
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Environment Site Monitoring Programs: Air Quality Checks - Last 6 Months

AQ-Alarms AQ-Board AQ-Correct AQ-IsData AQ -Tape Counter

Sample Collected Present Temp. Time Downloaded Actual
Sample Point Date Comment by: (Yes/No) (°Q) (Yes/No) (Yes/No) (Max 450)
Com Shack AQ Unit 8/31/2016 18:30 DD SS
Com Shack AQ Unit 9/1/2016 17:22 DD SS
Com Shack AQ Unit 9/1/2016 18:42 DD SS No 19.8 Yes Yes 298
Com Shack AQ Unit 9/7/2016 14:44 SS
Com Shack AQ Unit 9/9/2016 8:32 DB K]
Com Shack AQ Unit 9/9/2016 9:17 ]G No 19.2 Yes Yes 309
Com Shack AQ Unit 9/15/2016 8:10 ]G No 20.6 Yes Yes 316
Com Shack AQ Unit 9/15/2016 8:54 Nobody got around to unplug the unit ]G
Com Shack AQ Unit 9/15/2016 8:55 Unit was not unplug and had to be restarted ]G
Com Shack AQ Unit 9/15/2016 16:08
Com Shack AQ Unit 9/21/2016 15:46 DD
Com Shack AQ Unit 9/22/2016 15:39 NG
Com Shack AQ Unit 9/23/2016 18:28 DD No 20.3 yes yes 324
Com Shack AQ Unit 9/28/2016 17:13 SSKJ
Com Shack AQ Unit 9/29/2016 9:00 KJ
Com Shack AQ Unit 9/29/2016 10:05 DD 0 19.8 Yes Yes 330
Com Shack AQ Unit 10/3/2016 7:36 Streamline pro does not work
Com Shack AQ Unit 10/3/2016 10:09
Com Shack AQ Unit 10/5/2016 11:41 EN SS
Com Shack AQ Unit 10/7/2016 10:25 ENSS
Com Shack AQ Unit 10/7/2016 14:31 ]G No 19.7 Yes Yes 340
Com Shack AQ Unit  10/12/2016 17:15 JGSM
Com Shack AQ Unit ~ 10/13/2016 13:01 JGSME
Com Shack AQ Unit ~ 10/13/2016 13:18 ]G No 18.6 Yes Yes 346
Com Shack AQ Unit ~ 10/19/2016 15:25 DD NG
Com Shack AQ Unit  10/20/2016 16:40 DD KJ
Com Shack AQ Unit ~ 10/20/2016 16:41 DD KJ No 19.4 Yes Yes 353
Com Shack AQ Unit ~ 10/26/2016 16:36 EN
Com Shack AQ Unit ~ 10/27/2016 14:20 SS
Com Shack AQ Unit  10/28/2016 16:07 Ambient temperature, relative humidity and barometric pressure from airport similar even though alarm is high SS Yes 20.4 Yes Yes 365
Com Shack AQ Unit ~ 10/31/2016 14:44 Airport data used instead of Hygro data
Com Shack AQ Unit 11/2/2016 11:26 EN
Com Shack AQ Unit 11/3/2016 15:27 SME SS No 18.6 Yes Yes 373
Com Shack AQ Unit 11/3/2016 15:49 SS
Com Shack AQ Unit 11/9/2016 11:30 JG SME
Com Shack AQ Unit ~ 11/10/2016 14:35 NG
Com Shack AQ Unit 11/13/2016 11:11 Time changed to account for daylight savings. Monitor frozen then rebooted. There is a data gap from 11/10/2016 @8:00 till 11/13/2016 @12:00 SM DB Yes 214 Yes Yes 381
Com Shack AQ Unit ~ 11/16/2016 11:25 SM
Com Shack AQ Unit ~ 11/17/2016 16:04 SM
Com Shack AQ Unit 11/19/2016 15:13 SS Yes 18.7 Yes Yes 387
Com Shack AQ Unit ~ 11/23/2016 10:45 KJ EN
Com Shack AQ Unit 11/24/2016 10:48 Ambient RH high 100% when max is 95% SS Yes 19.2 Yes Yes 392
Com Shack AQ Unit ~ 11/24/2016 10:51 SS
Com Shack AQ Unit ~ 11/29/2016 11:10 High ambient RH alarm, Hygro measurements from airport as hygrometer is still out of commission
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Environment Site Monitoring Programs: Air Quality Checks - Last 6 Months

AQ AQ Hygrometer Hygrometer
AQ Barometric AQFlow RH Sensor Temperature Emailed Barometric Pressure  Hygrometer RH Temperature
Pressure Reading Rate Reading Reading Completed Cummulative Reading Sensor Reading Reading
Sample Point Date AQ - Which Alarm (mmHg) Calibration (%) (°O) Task Data to ERM (mmHg) (%) (°O)
A154 AQ Unit 6/9/2016 11:38
A154 AQ Unit 6/17/2016 18:40 N/A N/A N/A N/A N/A N/A
A154 AQ Unit 6/17/2016 18:41 N/A N/A
A154 AQ Unit 6/26/2016 18:20 Yes
A154 AQ Unit 6/30/2016 17:40 Low Flow Yes
A154 AQ Unit 7/7/2016 13:23 High RH and low flow Yes
A154 AQ Unit 7/16/2016 0:12 Filter tape change fail, sample RH high, flow low Yes
A154 AQ Unit 7/25/2016 16:20 772.8 42 16.1 758.4 43 16.7
A154 AQ Unit 7/25/2016 18:29 Flow low, filter tape change fail, filter tape counter high Yes
A154 AQ Unit 8/4/2016 16:39 See comments Yes
A154 AQ Unit 8/18/2016 19:15 NA NA
A154 AQ Unit 8/25/2016 14:37 Low Flow alarm Yes
A154 AQ Unit 9/1/2016 17:39 Filter tape high, low flow alarm, filings inside tape compartment, making a funny noise when tape moves Yes
A154 AQ Unit 9/9/2016 9:17
A154 AQ Unit 9/15/2016 11:27 Flow-low Yes
A154 AQ Unit 9/15/2016 11:31 770.9 60.7 11 759.4 62.7 1.9
A154 AQ Unit 9/23/2016 18:31
A154 AQ Unit 9/29/2016 11:05
A154 AQ Unit 10/13/2016 13:14
A154 AQ Unit 10/20/2016 16:41
A154 AQ Unit 10/28/2016 16:36
A154 AQ Unit 11/3/2016 13:31
A154 AQ Unit 11/13/2016 14:57 N/a N/a
A154 AQ Unit 11/19/2016 15:13
A154 AQ Unit 11/24/2016 14:06
Com Shack AQ Unit 6/2/2016 16:41 Yes
Com Shack AQ Unit 6/9/2016 11:40 Yes
Com Shack AQ Unit 6/17/2016 18:31 Flow-high Yes
Com Shack AQ Unit 6/17/2016 18:35 706.1 19.2 10 15.2 49
Com Shack AQ Unit 6/18/2016 7:47 750.57
Com Shack AQ Unit 6/26/2016 18:46 Flow alarm - high Yes
Com Shack AQ Unit 6/30/2016 16:43 NA Yes
Com Shack AQ Unit 7/6/2016 10:24 Yes
Com Shack AQ Unit 7/7/2016 9:41 NA Yes
Com Shack AQ Unit 7/7/2016 13:18 Yes
Com Shack AQ Unit 7/13/2016 15:32 Yes
Com Shack AQ Unit 7/14/2016 11:47 Yes
Com Shack AQ Unit 7/15/2016 23:58 NA Yes
Com Shack AQ Unit 7/20/2016 10:11 yes
Com Shack AQ Unit 7/23/2016 10:11 yes
Com Shack AQ Unit 7/24/2016 16:21
Com Shack AQ Unit 7/24/2016 16:22 709.4 0 18 754.6 32 13
Com Shack AQ Unit 7/27/2016 16:46 Yes
Com Shack AQ Unit 7/28/2016 9:30 Yes
Com Shack AQ Unit 8/3/2016 17:30 Yes
Com Shack AQ Unit 8/4/2016 13:54 Yes
Com Shack AQ Unit 8/4/2016 13:55 None yes
Com Shack AQ Unit 8/10/2016 16:50 Yes
Com Shack AQ Unit 8/11/2016 16:14 Yes
Com Shack AQ Unit 8/17/2016 17:10 Yes
Com Shack AQ Unit 8/18/2016 13:23 Yes
Com Shack AQ Unit 8/18/2016 16:00 NA
Com Shack AQ Unit 8/24/2016 17:30 Yes
Com Shack AQ Unit 8/25/2016 9:06 NA Ss
Com Shack AQ Unit 8/25/2016 10:04 Yes
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Environment Site Monitoring Programs: Air Quality Checks - Last 6 Months

AQ AQ Hygrometer Hygrometer
AQ Barometric AQFlow RH Sensor Temperature Emailed Barometric Pressure  Hygrometer RH Temperature
Pressure Reading Rate Reading Reading Completed Cummulative Reading Sensor Reading Reading
Sample Point Date AQ - Which Alarm (mmHg) Calibration (%) (°O) Task Data to ERM (mmHg) (%) (°O)
Com Shack AQ Unit 8/31/2016 18:30 Yes
Com Shack AQ Unit 9/1/2016 17:22 yes
Com Shack AQ Unit 9/1/2016 18:42 NA Yes
Com Shack AQ Unit 9/7/2016 14:44 Yes
Com Shack AQ Unit 9/9/2016 8:32 Yes
Com Shack AQ Unit 9/9/2016 9:17 NA JG
Com Shack AQ Unit 9/15/2016 8:10 NA Yes
Com Shack AQ Unit 9/15/2016 8:54 No
Com Shack AQ Unit 9/15/2016 8:55 No
Com Shack AQ Unit 9/15/2016 16:08 712.3 38.5 59 758.1 72 1.8
Com Shack AQ Unit 9/21/2016 15:46 Yes
Com Shack AQ Unit 9/22/2016 15:39 Yes
Com Shack AQ Unit 9/23/2016 18:28 NA yes
Com Shack AQ Unit 9/28/2016 17:13 yes
Com Shack AQ Unit 9/29/2016 9:00 Yes
Com Shack AQ Unit 9/29/2016 10:05 NA Yes
Com Shack AQ Unit 10/3/2016 7:36 No
Com Shack AQ Unit 10/3/2016 10:09 754.8 78.4 -0.3 Yes 754.1 80.4 -3.4
Com Shack AQ Unit 10/5/2016 11:41 Yes
Com Shack AQ Unit 10/7/2016 10:25 Yes
Com Shack AQ Unit 10/7/2016 14:31 NA Yes
Com Shack AQ Unit 10/12/2016 17:15 Yes
Com Shack AQ Unit  10/13/2016 13:01 Yes
Com Shack AQ Unit  10/13/2016 13:18 NA Yes
Com Shack AQ Unit  10/19/2016 15:25 Yes
Com Shack AQ Unit 10/20/2016 16:40 Yes
Com Shack AQ Unit  10/20/2016 16:41 NA Yes
Com Shack AQ Unit 10/26/2016 16:36 Yes
Com Shack AQ Unit  10/27/2016 14:20 Yes
Com Shack AQ Unit 10/28/2016 16:07 RH/Temperature Yes
Com Shack AQ Unit ~ 10/31/2016 14:44 767.3 100 -19.7 Yes 760.9 77 -18
Com Shack AQ Unit 11/2/2016 11:26 Yes
Com Shack AQ Unit 11/3/2016 15:27 NA Yes
Com Shack AQ Unit 11/3/2016 15:49 Yes
Com Shack AQ Unit 11/9/2016 11:30 Yes
Com Shack AQ Unit 11/10/2016 14:35 Yes
Com Shack AQ Unit  11/13/2016 11:11 RH Yes
Com Shack AQ Unit 11/16/2016 11:25 Yes
Com Shack AQ Unit  11/17/2016 16:04 Yes
Com Shack AQ Unit 11/19/2016 15:13 RH/Temp - ambient RH is high at 100% Yes
Com Shack AQ Unit  11/23/2016 10:45 Yes
Com Shack AQ Unit 11/24/2016 10:48 RH/temperature Yes
Com Shack AQ Unit ~ 11/24/2016 10:51 Yes
Com Shack AQ Unit  11/29/2016 11:10 765.8 100 -6.2 Yes 759.2 93 -8

Page 4 of 4




Appendix C

TSP Monitoring Standard Operating Procedure

DIAVIK DIAMOND MINE
2016 Environmental Air Quality Monitoring Report



OJuIL oY

Environment
STANDARD OPERATING PROCEDURE

Area No.: 8000 Document #: ENVR-801-0613

Revision: 6

Task Title: TSP Monitoring

Next Review: 1 Year from Final Approval in Documentum
Effective Date: Date on approved stamp in footer.

1 REFERENCES/RELATED DOCUMENTS
1.1 Thermo Scientific Model 5014/ Beta Instruction Manual
1.2 Thermo Scientific Technical Bulletin 5030 5014 leak test procedure
1.3 Thermo Scientific iPort Instruction Manual
1.4 Diavik Diamond Mine Environmental Air Quality Monitoring Plan. Document #:
ENVI-302-0613 RO
1.5 MPS5 Monitoring Schedules “AQ Weekly Inspection/Download”, “AQ Monthly Audit” and
“AQ Quarterly Flow Rate Calibration”
1.6 ENVI-443-0415 - Environment Term Definitions - Located in: Diavik Intranet — SOPs —
Environment
1.7 ENVI-445-0415 - Environment Hazard Definitions - Located in: Diavik Intranet — SOPs —
Environment
1.8 ENVI-444-0415 - Environment Roles and Responsibilities - Located in: Diavik Intranet —
SOPs — Environment
Revision History
Revision | Revision Description Date of Revision Author
0 Initial Release 01-Jun-13 D. Wells
1 Update SOP template 28-Apr-14 K. Moore
2 Updates to procedures 20-Apr-15 D. Bourassa
3 General updates 27-Apr-15 S. Sinclair
4 Updates to iPort set-up & Troubleshooting | 12-Dec-15 K. Raymond
5 Updates to procedures 18-Feb-16 J. Morrison
6 New Template 04-Nov-16 S. Martin-Elson
Authorized Electronically in Documentum By:
Area Superintendent: D.Wells
Area Manager: S.Bourn
Template #: DCON-004.1-0610 R4 This is not a controlled document when printed

Only documents located on the Diavik Intranet are deemed ‘official’.
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Environment

STANDARD OPERATING PROCEDURE

TSP Monitoring

CRITICAL RISKS ARE HIGHLIGHTED IN GREY

Please click on the
CRM Risks that are
applicable for this
SOP

‘ Aircraft transport \

A

Confined spaces

Entanglement
and crushing

Fall from height

A

Falling objects

Uncontrolled
release of energ

—
i
/ ,

Underground fire

Underground
hazardous
atmosphere

Unplanned
initiation of
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Document #:ENVR-801-0613-R4
Effective Date: See date next to Approved stamp in footer

Only documents located on the Diavik Intranet are deemed ‘official’.
Template #: DCON-004-0610 R4

This is not a controlled document when printed

Page 2 of 22




oJuLL ony

Environment

STANDARD OPERATING PROCEDURE

TSP Monitoring

Figure 1. TSP Monitoring Map

Document #:ENVR-801-0613-R4

This is not a controlled document when printed

Effective Date: See date next to Approved stamp in footer
Only documents located on the Diavik Intranet are deemed ‘official’.

Template #: DCON-004-0610 R4
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Environment
STANDARD OPERATING PROCEDURE

TSP Monitoring

Plate 1. Communication Building (Monitor Located on Northeast Corner)

Plate 2. A154 Dike Road Location

Document #:ENVR-801-0613-R4 This is not a controlled document when printed
Effective Date: See date next to Approved stamp in footer
Only documents located on the Diavik Intranet are deemed ‘official’.

Template # DCON-004-0610 R4 Page 4 of 22
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Environment
STANDARD OPERATING PROCEDURE

TSP Monitoring

Plate 3. TSP Monitor at the A154 Dike Road

Description
This SOP covers the maintenance, calibration and data download for two TSP monitors (Thermo

Scientific 4015/ Beta continuous ambient particulate monitors) located at Diavik site.

Document #:ENVR-801-0613-R4 This is not a controlled document when printed
Effective Date: See date next to Approved stamp in footer
Only documents located on the Diavik Intranet are deemed ‘official’.
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2 PURPOSE
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3 SCOPE

3.1 Scope of Procedure

The purpose of this standard operating procedure (SOP) is to outline the responsibilities and
processes required for performing maintenance, calibration and data download of the total
suspended particulate (TSP) monitoring equipment.

This SOP describes the responsibilities and processes for maintaining, calibrating, and
downloading data from the two Thermo Scientific 4015/ Beta continuous ambient particulate
monitors for the measurement of TSP at the Diavik mine site. This procedure applies to
those authorized to download data from the TSP monitors. It should be noted that during all
procedures listed in this SOP, the 5014i operating manual should be referenced and
understanding the procedures in the operating manual is recommended.

3.2 Scope of Activities

This SOP is designed to satisfy expectations of our organization, including industry best
practices, Rio Tinto Health, Safety and Environment (HS & E) standards and the Health,
Safety, Environment and Quality (HSEQ) Management System

4 DEFINITIONS

PPE GPS X DO X NTU X
MSDS X SOP DI Water X ELT X
Problem Bear | X JHA / AEMP X WLWB X
QA X Groundwater X cocC X PAL X

QcC X Seepage X WHMIS X ACTS X
Remote Work | X SNP X TSS X PROVE X
TSP X X X

See: ENVI-443-0415 - Environment Term Definitions - Located in

Environment Folder

: Diavik Intranet — SOPs —
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5 RESPONSIBILITIES

See: ENVI-444-0415 - Environment Roles and Responsibilities - Located in: Diavik Intranet —

SOPs — Environment Folder
6 PROCEDURE
6.1 Key HSEQ Aspects

. Uneven
Slip, Trip, Fall / Cg:m;z‘:l X Rotating Parts X Terrain / X
Ground
Sprain / Strain Fall into Water X Firearms / Perception X
Deterrents
Working X CTIEL /| Dehydration | 3 | RisktoWildlife |
Remotely Objects
Aircraft X Visibility X Ergonomics X Uanagéllar X
Watercraft X Fire X Glass X Falling X
Operation
Snowmobile . . Confined
Operation X Line of Fire Fumes / Gases X Space X
Light Vehicle Cuts /Scrapes Entanglement X Hc_aavy X
Equipment
cpes . . Extreme
Lifting X Pinch Points Stored Energy Weather X
Manual Labour | X Noise X Burns X Electrical
Equipment
Wildlife Spills X Loss or Samlf'e Loss
Damage or Damage

See: ENVI-445-0415 - Environment Hazard Definitions - Located in: Diavik Intranet — SOPs —

Environment Folder

6.2 CRM Critical Risks

Critical Risk

Critical Control

Wildlife

Scans

Vehicle collision or rollover

Seatbelts, segregation, Defensive Driving

Vehicle impact on person

Seatbelts, Defensive

Driving/Walking

Segregation,

Uncontrolled release of energy

Stay out of line of fire
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Contact with electricity Stay out of line of fire

6.3 Tools Required

Streamline Pro Multi Cal System : Relative humidity (hygrometer)

contains barometer and temperature 1 standard readable to the nearest 1
probe (Plate 4) 0.5%
Airport Meteorological Station (Can
Flow Audit Adapter 1 be used for audit temp, pressure 1
and RH)

Hygrometer (RH/Temperature

Leak Check Adapter 1 Probe; airport can be used) 1
Mass Foil Calibrations Kits x 2 (1 kit .

is left at each TSP sampler; Plate 5) 2 e il 2 Ay !
Manometer (annual calibration only) 1 Lint free cloth and cleaning solution 1

5 AR \

Jy

Plate 4. Streamline Pro and flov;//leak check adapter on the left.
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Plate 5. Mass foil calibration kit.

6.4 Procedural Steps

6.4.1 Bi-Weekly

The following can be completed remotely bi-weekly:

1.
2.

3.
4.

NoOOR®N

Perform data downloads and import to MP5.

Ensure ambient temperature, relative humidity and barometric pressure is similar to
airport conditions.

Check that the time is reading correctly on the unit.

Check for alarms.

6.4..2 Monthly

Inspections of the units to ensure all parts are in good working condition (no physical
damage).

Fan filter inspection.

Housekeeping (everything is stored properly, no items are restricting access).

Check the temperature in the AQ Unit (Start fan in summer months).

Check that the time is reading correct on the unit.

Check for alarms.

Download Data and import to MP5 (completed back at office).

6.4.3 Quarterly

One-point temperature, relative humidity, barometric pressure and flow rate
verification: see manual chapter 2, pages 2-7 through 2-8 for procedures and
percent tolerance ranges.

2. Auto Detector Calibration: see manual chapter 4, page 4-12.
3. Perform a leak check: see Thermo “Technical Document: Leak Test Procedure”
document.
4. Clean inlet assemblies and sample tubes.
5. Check Cam for proper greasing.
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6.4..4 Annually

1. Ambient Temperature, Relative humidity, flow temperature calibration (manual
chapter 4, page 4-3 through 4-4).

Pressure vacuum calibration (manual chapter 4, page 4-4 through 4-7)

Flow calibration (manual chapter 4, page 4-7).

Mass Calibration (manual chapter 4, page 4-7 through 4-12)

Leak check (Thermo “Technical Document: Leak Test Procedure” document).

aORr0DN

6.5 General Preventative Equipment Maintenance

Preventative equipment maintenance as indicated in Chapter 5 “Preventative Maintenance”
of the manual for the Thermo Scientific 5014i continuous beta attenuation monitor must be
ongoing. Since usage and environmental conditions vary greatly, inspect the components
frequently and clean or replace components as indicated in the sections below or as
required based on site conditions. Figures 2 and 3 provide a general schematic of the TSP
samplers.
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Figure 2. Model 5024i Vertical View
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FH Termparatum >

Firea | sz bty -

Figqure 3. Rear Panel Plumbing Assembly

6.5..1 Replacement Parts

If a part requires replacing, refer to the Chapter 7 “Servicing” of the Model 5014i
Instruction Manual.

6.5..2 Cleaning the Inlets

Inlet assemblies should be cleaned on a quarterly interval with mild soap solution,
a thorough rinsing, and dried with a lint-free cloth. A general inspection of O-rings
should be completed and the rings replaced if necessary.

6.5..3 Heater and Sample Tubes

On at least an annual basis (more frequently in heavily polluted environments) the
sample tube that attaches to the inlet and to the Model 5014i Beta should be
removed and cleaned. The use of a bottle brush and string will allow you to
remove any deposits within the sample tube. This same procedure also applies to
the heater tube.
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6.5..4 Weather Proofing

The weather-proof installation should be checked at all interfaces exposed to
ambient conditions, ensure that the condition of the roof flange and silicone
caulking will prevent any precipitation from entering the shelter and possibly
damaging the instrument’s electronics.

6.5..5 Fan Filter Inspection and Cleaning

Fan filter inspection and cleaning should occur quarterly. To inspect and clean the
fan filter, first disconnect the power by unplugging the unit, remove the fan guard
from the fan and remove the filter. Flush the filter with water and let dry or blow
the filter clean with compressed air. Re-install the filter and fan. The illustration
below located on page 5-4 of the manual provides a schematic of the fan filter
assembly (Figure 4).

"Sg . w L

> Mourting Screwes (4)

= &

Rlter

Figure 4. Fan Filter Assembly
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6.5..6 Pump Rebuilding

The sample pump should be rebuilt once every 12-18 months. The pump repair kit
contains detailed instructions for rebuilding the pump. In Chapter 7 “Servicing” of
the Model 5014i Instruction Manual the list of replacement is included in Table 7-1
on page 7-5.

6.5..7 Filter Tape Replacement

If the filter tape breaks or the tape runs out, refer to Chapter 5 “Preventative
Maintenance” on page 5-8 and Figure 5-6 on page 5-9 of the manual as
illustrated in the figure below.

Figure 5. Filter Tape Assembly. The Cam is located in the center of the filter tape
assembly.
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The following procedure is used to replace the filter tape:

1) Remove left side cover;

2) From the main menu choose Instrument Controls > Filter Tape Control > Manual >
Bench(s). Press enter;

3) Loosen the reel nuts on the tape spindles. Remove the used filter tape and the
empty tape spool from the tape spindles;

4) Insert the new filter tape on the left tape spindle (with the loose end of the tape
pointing to the center when on top) and tighten the reel nut;

5) Insert the new blank pick up spool on the right tape spindle;

6) Route the tape from top of left spindle down to the left-center guide, then around the
lower left roller, along the bottom to the lower right roller, up to the right-center guide,
and up to the right spindle;

7) Attach the end of the tape to the blank tape spool on the right tape spindle with 2
inches of tape;

8) Turn the blank tape spool until there are two complete wrappings of tape and hand
tighten the right reel nut;

9) From Filter Tape Control > Manual choose Tape and press enter to MOVE tape;

10) From the main menu choose Alarms > Instrument Alarms to verify there are no
filter tape alarms; and

11) Replace left side cover.

6.5..8 Greasing the Cam

The cam should be checked every 3 months and greased if needed. To grease the
cam, metal assembly paste should be applied to the perimeter of the cam. Dow
Corning Molykote G-N metal assembly paste should be used. The cam is shown in
centre of the Filter Tape Assembly in the above section and in Figure 5-6 on page
5-9.

6.5..9 Leak Test

The leak test should be conducted annually. This leak test procedure uses a volumetric
flow meter and a custom leak check adapter. Use the following procedure to verify no
leaks. Please refer to the Technical Bulletin, 5014 and 5030 Leak Test Procedure for
more detailed information on leak test procedures.

1. Place a reference volumetric flow meter (e.g., Streamline Pro) onto the inlet
adapter and calibrate the 5014i so that the reference flow meter and the 5014i
monitor read the same flow rate.

2. Install the custom leak check adapter onto the inlet adapter and then place the
reference flow meter onto the leak check adapter.
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3. Record the reference volumetric flow meter reading and the instant flow reading. If
the difference between both readings is less than 0.42 L/min (£2.5%), the leak
check passes.

6.6 Calibration

To perform the calibration steps the analyzer will need to be put into “service mode”. See
the manual chapter 3, page 3-72 through 3-88, for additional information on the service
menu. To enter the service menu from the main menu:

e choose Instrument controls < Service Mode.
e Go back to the main menu choose service.

It is recommended that Thermo Scientific monitors be calibrated annually as noted in
Chapter 4 “Calibration” of the manual. The instruction manual details the procedures for
temperature and relative humidity (page 4-3), pressure (page 4-4), flow rate (page 4-
7), mass coefficient (page 4-7) and detector calibration (page 4-12). All screens referred
to in this section are referenced in Chapter 3 of the operating manual.

Calibration is also recommended after any physical relocation, or following an interruption of
more than a few days or any indication of monitor malfunction. A visual inspection of the
monitor, where possible, and an assessment of the operating parameters of the monitor is
recommended during each downloading session. A final leak check should be performed on
the equipment after calibrations are performed.

6.6..1 Ambient Temperature

Using a NIST-traceable thermometer (Streamline Pro) as a reference collocated next to
the ambient RH/temperature sensor assembly, measure and compare three individual
readings between both the reference and the 5014i response. Taking an average of both
sets of readings, calculate the average difference between the two readings and record
that as your offset. This offset (ZERO) should now be entered in the screen below (Figure

6):
CALIERATE AMBIEMT TEMP: _
TEMPERATURE: 2y T
ZERD: 4.2 °C
#3 [HNC/DEC

B
¢ SAYE VALUE
RAMGE AYGE DIAGS ALARM

Figure 6. Ambient Temperature Calibration Screen

Be sure to save the entry and compare the values once more. If it appears that the
temperature has shifted into the wrong direction, change the sign of your offset value.
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6.6..2 Ambient Relative Humidity

Using a NIST-traceable hygrometer as a reference collocated next to the ambient
RH/temperature sensor assembly, measure and compare three individual readings
between both the reference and the 5014i response. Taking an average of both sets of
readings, calculate the average difference between the two readings and record that as
your offset. This offset (ZERO) should now be entered in the screen below (Figure 7):
CALIBRATE AMBIEMT FH
REL HUMIDITY:
ZERD:
8 IHC/DEC
¢ SAVYE VALUE

RAHGE AYGE DIAGS ALARM

Figure 7. Ambient Relative Humidity Calibration Screen
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Be sure to save the entry and compare the values once more. If it appears that the
temperature has shifted into the wrong direction, change the sign of your offset value.

6.6..3 Flow Temperature

Assuming the instrument cover has been removed, the heater has been turned off and
removed from the instrument and the instrument has been sampling room temperature air
for 1 hour, this calibration can now proceed.

Using a NIST-traceable thermometer as a reference collocated next to the small sample
tube inlet on top of the instrument, measure and compare three individual readings
between both the reference and the 5014i response. Taking an average of both sets of
readings, calculate the average difference between the two readings and record that as
your offset. This offset (ZERO) should now be entered in the screen below (Figure 8):

CALIERRTE FLOW TEMP:

TEMPERATURE: 228.8 °C
ZERO: H.3 °C
T4 EHCHDEQ
¢« SAVE VYALUE

RAHGE AYE DIAGS ALARM

Figure 8. Flow Temperature Calibration screen

Be sure to save the entry and compare the values once more. If it appears that the
temperature has shifted into the wrong direction, change the sign of your offset value.
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6.6..4 Pressure/Vacuum Calibration

There are three pressure sensors that can be calibrated, however, the primary sensor to
be calibrated is the barometric pressure sensor. Both the vacuum sensor and pressure
flow sensors are re-zeroed automatically with every filter tape change.

Using a NIST-traceable barometer (Streamline Pro), measure the barometric pressure
(and convert as necessary) in units of millimetres of mercury (mmHg). Use the SPAN
feature from the barometric calibration submenu (Figure 9 and Figure 10).

BAED PRES CALIBEATIOM:
*»SPAM 1. BEEEA
SET DEFARULTS

|||I||j:|

RAMGE AYGE DIAGS ALARM

Figure 9. Barometric SPAN menu

CAL BARD PRESSURE SPAM:
PREZSURE: e mmHy
ET TO: ?4EI:ang”f

e MOVE CURSOR
*3 CHAMGE YALLE ¢ SAVE

RAMGE AYG DIAGS ALAREM

Figure 10. Barometric Pressure SPAN

Be sure to save the entry and compare the values once more. Repeat the calibration as
necessary so that the pressure is within 2 mmHg.

6.6..5 Calibrate Vacuum/Flow Zero

The Calibrate Vacuum/Flow Zero screen calibrates the vacuum/flow sensor at zero value.
This is done automatically with every filter tape change. However, if for any reason this
needs to be done, proceed to the following screen below to execute a zeroing filter tape
change (Figure 11).

CAL WACUUMAFLOW ZERO:
YAC  ZERO: d.4
FLOW ZERO: a.8

¢ TO CALIERATE ZERO BY
CHAMGIMG FILTER

RAHGE AYG DIAGS ALARM

Figure 11. Barometric Pressure SPAN
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The Calibrate Vacuum Pressure Span screen allows the user to view and set the vacuum
sensor calibration span point. To calibrate the vacuum sensor, zero a digital manometer
(capable of measuring up to 100 mmHg) to the +AP port on the rear panel. Then push the
toggle switch on the right inward to open (see Figure 12. The manometer reading can now
be used to calibrate the vacuum sensor.

RH / TEMP A

(B )} -are[Q] [Ql+aPR| &)
a4 A - ; L A T
M

Figure 12. Diﬁerential Pressure and Vacuum Calibration Ports

¢ In the Main Menu, choose Service > Pres/Vacuum Calibration > Vac/Flow >
Vac Pres Span (Figure 13).

CAL YAC PRESSURE _SPAM:
VACUUM: 52«7 mmHg
SET TO: S8.E mmHa?

«% MOVE CURSOR
+8 CHAHGE VYALUE ¢ SAHY

RANGE AYG DIAGS ALARM

Figure 13. Calibrate Vacuum Pressure

6.6..6 Calibrate Flow Pressure Span

The Flow Pressure Span screen allows the user to view and set the flow sensor
calibration span point. To calibrate the flow pressure sensor span point, the instrument
must by pulling an active flow through the filter tape. Connect the respective +/- ports of
NIST-traceable manometer to the respective rear panel +/- ports. (Please be certain to
zero any digital manometers prior to connecting!) Open the ports by pressing the toggle
switches inward. Calculate an average reading from the reference manometer in units of
mmHg. Enter this span value into the screen below (Figure 14):
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CAL _FLOW PRESSURE SPAM:
FLOW: 21.8 mmHg
SET| TO: 2855 mmHg?

e MOVE CURSOR
+8 CHAHGE YALUE ¢ SAVE

RANGE AYG DIAGS ALARM

Figure 14. Flow Pressure SPAN
¢ In the Main Menu, choose Service > Pres/Vacuum Calibration > Vac/Flow >
Flow Pres Span.

Be sure to save the entry and compare the values once more. Repeat the calibration as
necessary so that the pressure is within 2 mmHg.

6.6..7 Flow Calibration, Mass Calibration and Detector Calibration

Please follow the instructions in the operating manual, pages 4-7 to 4-12.
6.7 Data Download

6.7..1 Installing iPort
If iPort is not already set-up, install the program from the following filepath:

P:\DDMI Environment\10.0 Operational Control\10.5 Equipment\AQ TSP
Units\iPort v1.4.1.39 setup

1) Open up File Explorer and browse to C:\Program Files (x86)\
2) Right-click on the “Thermo” folder and choose ‘Properties’
3) Click the ‘Security’ tab

4) Click ‘Edit’

5) If prompted, enter your username/password

6) Click ‘Add’

7) Click on ‘Locations’

8) Choose your computer name from the top of the list

9) Type “Everyone” in the box

10) Press ‘OK’

11) Choose “Everyone” from the list

12) Click the check box for ‘Full Control’ in the ‘Allow’ column
13) Press ‘OK’. Press ‘OK’

14) Transfer data from iPort

The above steps are required to be able to properly load data from the iPort program
without Windows 7 blocking it.

6.7..2 Set-up iPort
1) Click File > Preferences.
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2) On the right hand side of the box under ‘Ethernet’, it says ‘Direct TCP/IP’. Check the
‘Enable’ box.

3) To the left of this section, ‘Instruments’, see ‘Size’ and select ‘Full’ (otherwise your
remote connection will appear too tiny to read)

4) Press ‘OK

5) Click Instrument > TCP Connect > IP Addresses

6) Typein “10.164.72.53 10.164.72.52”. There is a space between the two IP addresses;
the left represents TSP-1 (Comm Shack AQ monitor) and the right represents TSP-2
(A154 Dyke AQ Monitor)

6.7..3 Data Download

Data is to be downloaded weekly after calibration for the first two months, then biweekly
thereafter, using the iPort communication software. iPort is a program which allows
complete remote access and control of the SHARP 5014i Beta TSP monitor. To download
records:

e Select the pull down menu Instrument;
o Select Load Records starting at the date of the previous download; and
e Save the records by selecting Save to File and specify a file name.

The file will be stored in the iPort folder under the Program Files of the download computer
(C:\Program Files (x86)\Thermo\iPort). Transfer the file to the appropriate data management
location (on the P: drive in 13.7) and send to a qualified professional for QA and analysis
purposes.

6.8 Encountered Issues
1. The screen is no longer functioning and unable to connect to the equipment.
¢ Replace the motherboard, see manual chapter 7, page 7-26.
e Power supply replaced.
2. Low beta count alarms and negative TSP concentrations.

e Replace the detector amplifier assembly and the detector assembly and the, see
manual chapter 7, pages page 7-12 to 7-13 and 7-31 to 7-33 respectively.
6.8..1 Troubleshooting

The Instruction Manual for Model 5014/ Beta should be referenced for alarm troubleshooting
and other errors. However common issues are outlined in steps below:
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6.8..2 Filter Tape Counter Alarm:

A filter tape alarm may be fixed by manually telling the filter tape to change using the following

steps (see manual chapter 3, page 3-17 and 3-18):
1. Go to the main menu on the machine.

2. Choose ‘Instrument Controls’

3. Choose ‘Filter Tape Control’

4. Choose ‘Tape’

7 QUALITY OUTCOMES AND EXPECTATIONS
7.1 To safely complete the tasks outlined in this SOP, without incident.

7.2 Producing quality, accurate and repeatable results.
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EXECUTIVE SUMMARY

Potential air and water quality concerns associated with airborne fugitive dust, which may result
from Diavik Diamond Mine (the “Project”) 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:

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

e 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 2016, dustfall monitoring included three components, with sampling conducted at varying
distances around the mine from 25 to 4,852 metres (m) away from infrastructure:

1. Dustfall gauges (10 monitoring and 2 control locations).
2. Dustfall from snow surveys (24 monitoring and 3 control locations).

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

A general reduction trend in dust levels was observed prior to 2016 for several years; however,
dustfall rates were generally higher in 2016 than in 2015. Overall, as expected, dustfall rates
decreased with distance from the Project, and areas that were predominantly downwind of the
Project received more dustfall than upwind areas. As expected, Dust 10 had the highest recorded
dustfall in 2016 (south of the Mine) and Dust 3 had the second highest recorded dustfall in 2016.
Fugitive dust generation also was the greatest during snow-free periods where and when there is site
activity. Dust 10 (downwind of the Mine) recorded the highest dustfall during the summer months
(2,032 mg/dm?/y) compared to the winter months (157 mg/dm?/y).

Median dustfall estimated in 2016 was also higher than results in 2015 and 2014 and also decreased
with distance from the Project. Annual dustfall estimated from each of the 12 dustfall gauges ranged
from 45 to 799 mg/dm?/y. The annualized dustfall rates estimated from the 2016 snow survey data
ranged from 14 to 939 mg/dm?/y. Although there are no dustfall standards for the Northwest
Territories, 2016 dustfall rates were less than the 1.7 to 2.9 mg/dm?2/d (621 to 1,059 mg/dm?/y)
documented in British Columbia (BC) Ministry of Environment former dustfall objective for the
mining, smelting, and related industries (Diavik 2016). This objective used in the 2015 Dust
Deposition Report is no longer used in BC.

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 (W2015L2-0001, formerly
W2007L2-0003). All 2016 sample concentrations were less than their associated reference levels as
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specified by the “maximum concentration of any grab sample” specified in Water Licence
W2015L2-0001. Concentrations of aluminum, arsenic, chromium, and nickel have generally
increased in recent years, while concentrations of copper, lead, phosphorus and zinc have generally
decreased in recent years. Typically, concentrations decreased with distance from the Project. High
concentrations of certain variables of interest were recorded at Station SS3-6, located in the 0-100 m
zone. However, concentrations of these variables were 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
BC
BC MOE

cam

DDMI
DL

dm?
Dustfall
EQC
ERM

L

m

mg
QA/QC
RPD
SOP

the Project

WLWB

y
Hg

Aquatic effects monitoring program
British Columbia

British Columbia Ministry of Environment

Centimetre

Day

Diavik Diamond Mines (2012) Inc.
Detection limits

Square decimetre

Dust deposition

Effluent quality criteria

ERM Consultants Canada Ltd.

Litre
Metre

Milligram

Quality assurance and quality control
Relative percent difference

Standard operating procedure
Diavik Diamond Mine

Wek’eéezhii Land and Water Board

Year

Microgram
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1. INTRODUCTION

Potential air and water quality concerns associated with airborne fugitive dust, which may result
from Diavik Diamond Mine (the “Project”) 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:

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

e 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. This report includes a comparison between the 2016 observations of dustfall to all
site-specific data collected between 2002 and 2014. Appendix A of the Dust Deposition Report
summarizes the amendments and additions to the dust fall monitoring program since 2001.
Historical dustfall monitoring results have been presented each year in the Diavik Diamond Mine
Dust Deposition reports from 2001 to 2015 (DDMI 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010,
2011, 2012, 2013, 2014, 2015, and 2016). The historical data presented is not considered baseline
because construction of the mine began in 2001.
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2. METHODOLOGY

The 2016 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 (10 monitoring and 2 control locations).
2. Dustfall from snow surveys (24 monitoring and 3 control locations).

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

2.1 DUSTFALL GAUGES

Dustfall gauges were placed at 12 stations (including two control stations) around the Project at
distances ranging from approximately 25 to 4,852 metres (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 369 days.

Dustfall gauges consisted of a hollow brass cylinder (52 centimetres (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 in a high heat oven, and weighing of samples as specified in the Dust Gauge
Collection Standard Operating Procedure (SOP; ENVR-508-0112; Appendix E) and the Quality
Assurance/Quality Control SOP (ENVR-303-0112; Appendix G).

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 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 (dm?; approximately 1.227 dm?2)
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?2/y).
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Table 2-1. Dustfall and Snow Water Chemistry Sampling Locations, Diavik Diamond Mine, 2016

UTM Coordinates!

Total Sample Approx. Distance Snow Water
Transect Exposure Easting  Northing from Mining Surface Chemistry
Line Station ID 2016 Sampling Dates Duration (days) (m) (m) Operations (m) Description Sampled?
Dustfall Gauges
Dust 1 Mar 31, Jul 7, Sep 25, Jan 4 369 533964 7154321 75 Land n/a
Dust 2A Mar 30, Jul 8, Sep 26, Jan 4 368 535678 7151339 435 Land n/a
Dust 3 Mar 30, Jul 8, Sep 25, Jan 4 368 535024 7151872 30 Land n/a
Dust 4 Apr 1, ]Jul 8, Sep 28, Jan 6 371 531397 7152127 200 Land n/a
Dust 5 Mar 30, Jul 23 Sep 24, Jan 4 369 535696 7155138 1,195 Land n/a
Dust 6 Mar 31, Jul 8, Sep 25, Jan 3 369 537502 7152934 25 Land n/a
Dust 7 Mar 30, Jul 9, Sep 26, Jan 6 371 536819 7150510 1,155 Land n/a
Dust 8 Apr 1, Jul 23, Sep 24, Jan 3 367 531401 7154146 1,220 Land n/a
Dust 9 Mar 30, Jul 17, Sep 26, Jan 4 368 541204 7152154 3,810 Land n/a
Dust 10 Mar 30, Jul 7, Sep 28, Jan 6 371 532908 7148924 46 Land n/a
Dust C1 Apr 1, Jul 20, Sep 26, Jan 6 371 534979 7144270 4,700 Land n/a
Dust C2 Apr 1, Jul 23, Sep 24, Jan 4 369 528714 7153276 3,075 Land n/a
Snow Surveys
1 5S1-1 Apr 3 196 533911 7154288 30 Land
551-2-43 Apr 3 196 533924 7154367 115 Land
551-2-53 Apr 3 196 533924 7154367 115 Land
S51-3 Apr3 196 533966 7154517 275 Land
SS1-4 Apr 3 196 534485 7155094 920 Ice v
SS1-5 Apr 3 162 535099 7156279 2,180 Ice v
2 552-1 Apr 14 162 537553 7153473 180 Ice v
552-2 Apr 14 162 537829 7153476 445 Ice 4
552-3 Apr 14 162 538484 7153939 1,220 Ice v
552-4 Mar 31 162 539151 7154685 2,180 Ice 4

(continued)



Table 2-1. Dustfall and Snow Water Chemistry Sampling Locations, Diavik Diamond Mine, 2015 (completed)

UTM Coordinates!

Total Sample Approx. Distance Snow Water
Transect Exposure Easting Northing from Mining Surface Chemistry
Line Station ID 2015 Sampling Dates Duration (days) (m) (m) Operations (m) Description Sampled?
Snow Surveys (cont’d)
3 553-4 Apr5 164 536585 7151002 615 Ice 4
S53-5-435 Apr 5 164 537623 7150817 1,325 Ice 4
S53-5-536 Apr 5 164 537623 7150817 1,325 Ice 4
SS53-67 Apr5 164 536305 7151564 60 Ice 4
553-6-EBW+ Apr5 164 536305 7151564 60 Ice 4
5S3-7 Apr 5 164 536344 7151366 250 Ice 4
553-8 Apr 5 164 536688 7150810 830 Ice 4
4 554-1-43 Apr7 200 531491 7152211 100 Land
554-1-53 Apr7 200 531491 7152211 100 Land
554-2 Apr7 200 531356 7152261 245 Land
554-3 Apr7 200 531331 7152434 350 Land
554-4 Apr7 166 531141 7153167 1,065 Ice 4
S54-5- Apr7 166 531405 7154116 1,220 Ice 4
5 555-1 Apr 6 199 533150 7148925 45 Land
555-2 Apr 6 199 533150 7148875 95 Land
555-3 Apr 6 165 533150 7148700 270 Ice 4
555-4 Apr 6 165 533150 7147950 1,021 Ice 4
555-5-43 Apr 6 165 533150 7146950 2,020 Ice 4
555-5-53 Apr 6 165 533150 7146950 2,020 Ice v
Control 1 Apr 6 192 534983 7144271 4,852 Land V'8
Control 2 Apr7 190 528714 7153281 3,075 Land V'8
Control 3 Apr5 187 538650 7148750 3,570 Land V'8
1UTM Zone 12W, NAD83 5 Moved coordinate 20 m to avoid Ice Road
2 n/a = not applicable 6 Moved coordinate 20 m to avoid Ice Road
3 Duplicate sample taken for snow water chemistry. 7 Moved coordinate 60 m to avoid Dike Road

4 Blank sample taken for snow water chemistry. 8 Snow water chemistry sampled over ice, adjacent to the on-land control station; see Section 2.3 for further details.



Figure 2-1
Dustfall Gauge and Snow Survey Locations, Diavik Diamond Mine, 2016

527500 530000 532500 535000 537500 540000 542500

7154500
7154500

1:15)000

Control 2

.
i I
&S5 Dust
=)

7152000
7152000

3-7
SS3-4

SS4-1 jr P “;/ o

@-—Ss4-3
SS3:5

"

SS2El i T sszg B

F

&

E—Dust/4

7149500
7149500

'.j "
ool e Dust10

Snow Survey Chemistry
Snow Survey Dustfall $S5-4—
Dustfall Gauge SS5.5

Diavik Meteorological Station

7147000
7147000

1:15,000
Road Lac de Gras

—— Winter Road

. Note: The wind rose represents the
1:80,000 direction the wind was blowing FROM.
1 Wind rose created from the annual
2016 Diavik meteorological station data. ut .
Periods of missing wind data longer b 4 1 l,. s
Kil T than two days: Jan. 9 — 28; E ; YC 1'%, & if - I - i
llometres Nov. 14 - 17; Nov. 19 - 23; . fControlulke . - T e, LR
Date: June 05, 2017 Nov. 26 - 29; Dec - 4; /(\ N ’_‘, ; :-F Source: Esri, Dlgqltalglok)& GeoEye, Earthstar Qeogra nCNESjAlrbus‘DS;lQSD
Projection: NAD 1983 UTM Zone 12N Dec. 27 - 31. = e \,\; -._-'m' . USGS;, AEX, G.e gppwg, Aerogrid; IGN; IGRswis nd|the; G|SI_USeI' C-O”lm!ur
2 o - %) Contains informati‘o_r.u_licgﬁl's,ég under the OpenjGovern LicencelzCanada

7144500
7144500

527500 530000 532500 535000 537500 540000 542500

DIAVIK DIAMOND MINES (2012) INC. Proj # 0207514-0013 | GIS # DIA-12-009




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).

METHODOLOGY

Estimated dustfall rates were compared to the former British Columbia Ministry of Environment
(BC MOE) dustfall objectives for the mining, smelting and related industries (Table 2.1-1; Diavik
2016). The dustfall objective is no longer used in BC; however, for the purposes of this report,

dustfall will be compared to the former objective to be consistent with prior dust deposition reports.
The dustfall objectives ranged from 1.7 to 2.9 milligram per square decimetre per day (mg/dm?2/d),
averaged over 30 days. The 1.7 mg/dm?2/d objective was often considered to be applicable at
sensitive locations whereas the 2.9 mg/dm?2/d objective was 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 W2015L2-0001 (formerly W2007L2-0003).

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

Parameter

Dustfall Rate

Aluminum-Total
Ammonia-N
Arsenic-Total
Cadmium-Total
Chromium-Total
Copper-Total
Lead-Total
Nickel-Total
Nitrite-N
Zinc-Total

Value

1.7-2.9
(621-1,059)

3,000
12,000
100
3
40
40
20
100
2,000
20

Unit

mg/dm?2/d
(mg/dm?2/y)

pg/L
ng/L
pg/L
ng/L
ng/L
pg/L
ng/L
pg/L
ng/L
ng/L

Comment

Former objective for the mining, smelting,

and related industries
Max. grab sample concentration
Max. grab sample concentration
Max. grab sample concentration
Max. grab sample concentration
Max. grab sample concentration
Max. grab sample concentration
Max. grab sample concentration
Max. grab sample concentration
Max. grab sample concentration

Max. grab sample concentration

Source

Diavik 2016

W2015L2-0001
W2015L.2-0001
W2015L2-0001
W2015L.2-0001
W2015L.2-0001
W2015L2-0001
W2015L2-0001
W2015L2-0001
W2015L2-0001
W2015L2-0001

DIAVIK DIAMOND MINES (2012) INC.
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2016 DUST DEPOSITION REPORT

2.2 DUSTFALL SNOW SURVEYS

Dustfall snow surveys were performed at 27 stations (including three control stations), along
five transects around the Project (Table2-1 and Figure 2-1). Across stations, the distance from
mining operations ranged from approximately 30 to 4,852 m and the average total sampling period
in 2016 was 179 days. The start dates correspond to the first snowfall for land stations (September 20,
2015), and shortly after ice freeze up for ice stations (October 24, 2015).

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 Snow Core Survey SOP (ENVR-512-0213; Appendix F). Composited samples were
bagged and brought to the DDMI environment lab for processing as specified in the Snow
Core Survey SOP (ENVR-512-0213; Appendix F) and the Quality Assurance/Quality Control SOP
(ENVR-303-0112; Appendix G). Processing of snow cores involved filtration, drying in a high heat
oven and weighing. For quality assurance and control, duplicate samples were collected at stations
S51-2 and S54-1.

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 1, 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?/y) was estimated by multiplying the mean daily dustfall rate by
365 days.
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METHODOLOGY

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

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 and Figure 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 m
to 4,852 m and the average total sampling period in 2016 was 179 days. At each station located
over water, 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 litres (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 SS3-5and SS5-5, and an equipment blank sample was collected at
station SS3-6. 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 (W2015L2-0001) 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.

In 2016, the primary sources of fugitive dust were associated with unpaved road and airstrip usage
and construction activities at A21. Due to construction activities at A21, the distance to mining
operations decreased for dustfall stations Dust 10, SS5-1, SS5-2, SS5-3, SS5-4, SS5-5, Dust C1 and
Control 1. The revised distances to mining operations are shown in Table 2-1. Dust 10 station was
670 m from mining operations in previous years, butwas 46 m from mining operations in 2016.
Major waste rock material transfers in 2016 occurred at the A21 Stock Pile (1,449,000 tonnes),
A21 Dike (1,879,000 tonnes), on haul roads (504,000 tonnes) and at the crusher (1,765,000 tonnes).
Another source of fugitive dust is truck traffic along the ice road to the Project. However, the
consistency in dust deposition rates near the ice road alignment between winter and summer
indicated that the contributions of dust from the ice road were modest relative to other sources.
There is no direct measurement of dustfall due to the use of the ice road; however, dustfall stations
immediately downwind of the ice road such as Dust 7, Dust 6, and SS2-4 did not show elevated
readings during winter months. To supress dust generation, roads, parking areas and laydown areas
were watered during the summer as needed. Between May and September 2016, approximately
2,015 m3 of water was applied on the Project site and 67,608 m3 of water was applied on haul roads.
The exact impact of dust suppression could not be determined from the data collected in 2016;
however, it is very likely that road watering reduced the amount of dust generated at the Mine in
2016. 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. It was expected that the highest fugitive dust generation and resulting dustfall
occurred in areas closest to the mine footprint such as near A21 and the country rock pile between
May and September. Dust 10 (downwind of the Mine, southwest, and adjacent to A21 mining
operations) recorded the highest dustfall during the summer months (2,032 mg/dm?/y) compared
to the winter months (157 mg/dm?2/y).

The 2016 predominant wind directions at the site were from the southeast, east, and northeast, and
there are also strong winds from the northwest. The expectation is that airborne material will be
deposited primarily northwest, west, and southwest of the mine. This is supported by the fact that
Dust 10 had the highest recorded dustfall in 2016 (south of the Mine) and Dust 3 had the second
highest recorded dustfall in 2016 which is surrounded by mining operations on nearly all cardinal
directions except for the southeast (see Figure 3.1-1).

Results from the dustfall gauges, dustfall snow surveys, and the snow water chemistry analysis are
presented below.
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2016 DUST DEPOSITION REPORT

3.1 DUSTFALL GAUGES

Total dustfall collected from each dustfall gauge throughout the year is summarized in Table 3.1-1;
annual 2016 dustfall for each station at its location relative to the Project 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 2016 dustfall versus distance from the mine footprint is presented in Figure 3.1-4.
Boxplots summarizing the dustfall magnitude distribution measured in each year are presented in
Figure 3.1-5. Detailed information on 2016 measurements and calculations for each station are
included in Appendix B.

In general, dustfall decreased with increasing distance from the Project (Table 3.1-1 and Figure 3.1-1
to 3.1-4); however, the greatest estimated dustfall rate measured using gauges occurred at Dust 10,
46 m from the Project. Dust 10 measured dustfall in 2016 was 799 mg/dm?2/y. Dust 10 is southwest
of the Project footprint and adjacent to A21 mining activities and snow surveys near Dust 10 also
showed higher dustfall values (SS5-1 dustfall was 457 mg/dm?2/y in 2016). It is likely that northerly
winds blew dust from the Project south during 2016. The second highest estimated dustfall rate
measured using gauges occurred at Dust 3 (721 mg/dm?2/y) which recorded the highest dustfall in
2015 and is located 30 m from the Project. The lowest dustfall rate was measured at the Dust C1
(control station; 4,700 m west; 45 mg/dm?/y) while the other control station, Dust C2 (3,075 m
south), recorded the third lowest measured dustfall (185 mg/dm?/y; Table 3.1-1; Figures 3.1-3
and 3.1-4).

Dustfall rates estimated from dustfall gauges in 2016 were generally less than historical dustfall rate
estimates (Figures 3.1-2 to 3.1-4); however, average dustfall was higher in 2016 than in 2015, 2014
and 2013. Comparisons of mean and maximum dustfall values suggest that dustfall rates are
increasing at the Project as mine activity increases; however, are well within the range of dustfall
rates recorded for the Project (Figures 3.1-4 and 3.1-5).

The annualized dustfall rates estimated from gauges at each station were less than the former BC
objective for the mining industry (621 to 1,059 mg/dm?2/y; Figures 3.1-2 to 3.1-4). This former
objective was used for comparison purposes only: there are currently no standards or objectives for
the Northwest Territories. However, the BC objective was 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 2016 are summarized in
Table 3.1-1. Historical records of annual snow survey dustfall rates for each station are presented in
Figures 3.1-2 and 3.1-3. The relationships between annual snow survey dustfall rates and distance
from the mine footprint are shown in Figures 3.1-1 and 3.1-4. Boxplots summarizing dustfall rates
measured in each year are presented in Figure 3.1-5. 2016 snow survey field datasheets and
laboratory results are included in Appendix B. Duplicate samples were collected at stations SS1-2
and SS4-1 for QA /QC purposes and are discussed in Section 3.4.
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Table 3.1-1. Dustfall and Snow Water Chemistry Results, Diavik Diamond Mine, 2016

Snow Water Chemistry (ug/L)

Approx. Distance from Dustfall
2016 Project Footprint (mg/dm?/y) Aluminum Ammonia Arsenic Cadmium Chromium Nickel Nitrite Phosphorous
Station (m) (621 - 1,059) (3,000) (12,000) (100) (€)] (40) (100) (2,000) (n/a)

0-100 m Dust 1 75 462 - - - - - - - - - - -
Dust 3 30 721 - - - - - - - - - - -
Dust 6 25 486 - - - - - - - - - - -

Dust 10 46 799 - - - - - - - - - - -
SS1-1 30 939 - - - - - - - - - - -
SS3-6 60 323 2,710 n/a 0.44 0.036 20 5.0 3.1 38 7.3 100 19
S54-1 100 195 - - - - - - - - - - -
SS5-1 45 457 - - - - - - - - - - -
SS5-2 95 158 - - - - - - - - - - -

Mean (SD) 504 (268) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

95% Confidence Interval on Mean 206 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
(Lower — Upper Limit) (298 - 711)

Median 462 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

101-250 m Dust 4 200 134 - - - - - - - - - - -

SS1-2 115 243 - - - - - - - - - - -
S$S2-1 180 61 192 n/a 0.08 0.0025 1.3 0.31 0.30 2.2 2.0 12 2.2
SS3-7 250 315 1,390 n/a 0.17 0.037 9.3 43 1.6 17 3.6 64 10
S554-2 245 153 - - - - - - - - - - -
Mean (SD) 181 (99) 791 (847) n/a 0.12 (0.059) 0.02 (0.02) 5.3 (5.7) 2.3 (2.8) 0.96 (0.93) 9.4 (10.3) 2.8 (1.1) 37.7 (36.7) 6.1 (5.5)
95% Confidence Interval on Mean 123 7,611 n/a 0.53 0.22 51 25.1 8.4 92.2 10.2 329.7 494
(Lower — Upper Limit) (58 —304) (0.0 - 8402) (0.0 - 0.65) (0.0 -0.24) (0.0 - 56.3) (0.0 -27.4) 0.0-9.4) (0.0 - 101.6) (0.0 -13.0) (0.0 - 367.4) (0.0 - 55.5)
Median 99 791 n/a 0.12 0.02 5.3 2.3 0.96 9.4 2.8 37.7 6.1
251-1,000 m Dust 2A 435 350 - - - - - - - - - - -
SS1-3 275 259 - - - - - - - - - - -
SS1-4 920 59 200 n/a 0.072 0.0025 1.0 0.29 0.24 1.5 2.0 9.4 2.0
5S2-2 445 86 173 n/a 0.047 0.0025 1.2 0.33 0.21 1.4 2.1 8.2 2.1
5S3-4 615 291 1,590 n/a 0.22 0.018 10 2.6 1.6 18 6.7 57 10
SS3-8 830 840 2,260 n/a 0.31 0.031 16 55 3.0 31 8.3 109 15
SS4-3 350 216 - - - - - - - - - - -
SS5-3 270 131 818 n/a 0.18 0.006 4.3 1.7 0.82 6.4 2.8 30.6 5.1
Mean (SD) 279 (248) 1,008 (907) n/a 0.2 (0.1) 0.012 (0.012) 6.6 (6.6) 2.1(2.2) 1.2 (1.1) 11.6 (12.7) 4.4 (2.9 42.8 (41.9) 6.9 (5.8)
95% Confidence Interval on Mean 208 1,127 n/a 0.1 0.015 8.2 2.7 14 15.8 3.6 52.1 7.2
(Lower — Upper Limit) (71 -487) (0.0 - 2,135) (0.0-0.3) (0.0 - 0.027) (0.0 - 14.8) (0.0-4.8) (0.0 - 2.6) (0.0 - 27.4) (0.8 -8.0) (0.0 - 94.8) (0.0 -14.1)
Median 237 818 n/a 0.2 0.006 4.3 1.7 0.8 6.4 2.8 30.6 5.1

(continued)



Table 3.1-1. Dustfall and Snow Water Chemistry Results, Diavik Diamond Mine, 2016 (completed)

Approx. Distance from Dustfall Snow Water Chemistry (ng/L)

2016 Project Footprint (mg/dm?/y) Aluminum Ammonia Arsenic Cadmium Chromium Nickel Nitrite Phosphorous
Station (m) (621 - 1,059) (3,000) (12,000) (100) (€)] (40) (100) (2,000) (n/a)
1,001-2,500 m Dust 5 1,195 81 - - - - - - - - - - -
Dust 7 1,155 213 - - - - - - - - - - -
Dust 8 1,220 199 - - - - - - - - - - -
Dust 9 3,810 63 - - - - - - - - - - -
SS51-5 2,180 70 387 n/a 0.47 0.0025 1.8 0.42 0.39 2.2 2.9 13 3.1
552-3 1,220 45 123 n/a 0.067 0.0025 0.76 0.24 0.20 1.0 2.0 7.4 1.9
552-4 2,180 25 118 n/a 0.05 0.0025 0.79 0.32 0.14 0.92 2.0 7.4 2.0
SS3-5 1,325 170 1,620 n/a 0.19 0.019 11.7 2.9 1.7 20.9 4.0 49 12
S54-4 1,065 168 623 n/a 0.13 0.0050 3.8 1.3 0.72 6.4 2.8 28 4.7
554-5 1,220 141 650 n/a 0.13 0.006 3.0 14 0.68 4.0 2.0 31 49
555-4 1,021 38 256 n/a 0.14 0.0025 1.8 0.36 0.26 2.4 2.0 5.5 2.2
555-5 2,020 18 31 n/a 0.010 0.0025 0.79 0.09 0.08 0.61 2.0 11 1.3
Mean (SD) 103 (71) 476 (517) n/a 0.15 (0.14) 0.0053 (0.0057) 3.0 3.7) 0.88 (0.95) 0.52 (0.52) 4.8 (6.8) 2.5(0.73) 19.0 (15.6) 4.0 3.4)
95% Confidence Interval on Mean 45 432 n/a 0.12 0.0048 31 0.79 0.43 5.7 0.61 13.1 2.9
(Lower — Upper Limit) (58 —148) (44 -908) (0.03 - 0.27) (0.0005 - 0.010) (0.0-6.1) (0.089 -1.7) (0.083 - 0.95) (0.0-10.5) (1.9-3.1) (5.9 -32.0) (1.1-6.9)
Median 76 322 n/a 0.13 0.0025 1.8 0.39 0.33 2.3 2.0 11.6 2.7
Control Dust C1 4,700 45 - - - - - - - - - - -
Dust C2 3,075 185 - - - - - - - - - - -
CONTROL 1 4,852 14 85 n/a 0.023 0.0025 0.46 0.083 0.11 0.72 2.0 7.6 14
CONTROL 2 3,075 60 413 n/a 0.086 0.0025 2.6 0.68 0.40 3.9 2.0 15 34
CONTROL 3 3,570 38 245 n/a 0.048 0.0025 1.6 0.46 0.31 2.4 2.0 9.6 2.3
Mean (SD) 68 (67) 248 (164) n/a 0.052 (0.048) n/a 1.5 (1.1) 0.41 (0.30) 0.27 (0.15) 2.4 (1.6) 2.0 (0.0) 10.8 (4.0) 2.4 (1.0)
95% Confidence Interval on Mean 84 407 n/a 0.032 n/a 2.7 0.75 0.38 4.0 n/a 9.9 2.5
(Lower — Upper Limit) (0.0-152) (0 - 655) (0.0-0.13) 0.0-4.2) 0.0-1.2) (0.0 - 0.65) (0.0-6.4) (0.9 -20.8) 0.0-4.9)
Median 45 245 n/a 0.048 n/a 1.6 0.46 0.31 24 2.0 9.6 2.3
Reference Levelsa 621 - 1,059 3,000 12,000 100 3.0 40 40.0 20.0 100 2,000.0 n/a 20.0
Notes:

Dash (-) = not available (snow water chemistry not sampled)

n/a = not applicable

For measurements that were less than the detection limit, half of the detection limit was used for calculations and are shown as italicized in the table.
2 BC MOE (2016) for dustfall and Water Licence W2015L2-0001 for snow water chemistry. See Table 2.1-1 for reference level descriptions.



Figure 3.1-1 e
Dustfall Results, Diavik Diamond Mine, 2016 ERM
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Figure 3.1-2
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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 2016 ERM
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Figure 3.1-3

Calculated Annual Dust Deposition Rates at Dustfall Gauges and Snow Survey Locations
greater than 1,000 m from the Project Footprint, Diavik Diamond Mine, 2002 to 2016 ERM
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Figure 3.1-5

Dust Deposition Box Plot,
Diavik Diamond Mine, 2002 to 2016
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2016 DUST DEPOSITION REPORT

Annualized dustfall rates estimated from 2016 snow survey data ranged from 14 to 939 mg/dm?2/y
(Table 3.1-1; Figures 3.1-2 and 3.1-3). Dustfall at SS3-8 was the highest recorded at that station
(monitoring since 2014; Figure 3.1-3). Location SS308 is located due south of the operating pits and is
in a location that could have received increased deposition due to wind directions. In general, snow
survey dustfall rates decreased with increasing distance from the Project, with the lowest dustfall
rate recorded at station Control 1 (Table 3.1-1; Figure 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 504, 181, 279, 103 and 68 mg/dm?2/y, respectively (Table 3.1-1). Dustfall rates at stations
SS1-1, SS3-7, Dust 10, SS3-8, Dust 7, Dust 8, SS3-5, SS4-4, and Dust C2 were greater than the upper
limit of the 95% confidence interval for their respective zones in 2016. These high dustfall rates,
compared to the overall distribution of dustfall rates within each zone, indicated that higher dustfall
rates were observed to the west, south and southeast of the Project (Table 3.1-1).

Annualized dustfall estimated from each snow survey station in 2016 were generally less than
historical dustfall estimates (Figures 3.1-2 and 3.1-3). Comparisons of mean and maximum values
suggest that dustfall rates were generally higher in 2016 than in 2015, 2014 and 2013 (Figures 3.1-4
and 3.1-5).

Annualized dustfall rates measured at each station during the 2016 snow survey were less than the
former BC objective for the mining industry (621-1,059 mg/dm?2/y). This former objective was used
for comparison purposes only: there are currently no standards or objectives for the Northwest
Territories.

3.3 SNOW WATER CHEMISTRY

A summary of the snow water chemistry results for each variable of interest (i.e., variables with EQC
and phosphorous) is provided below. The full suite of analytical results for snow water chemistry is
included in Appendix D. For QA/QC purposes, duplicate samples were collected at stations SS3-5
and SS5-5, and an equipment blank sample was collected at station SS3-6. Results of QA/QC
samples are discussed in Section 3.4.

All 2016 sample concentrations were less than their associated reference levels as specified by the
“maximum concentration of any grab sample” specified in Water Licence W2015L2-0001.

In general, average concentrations of snow water chemistry variables of interest decreased with
increasing distance from the Project (Figures 3.3-1 to 3.3-4). However, high parameter concentrations
were recorded at Station SS3-8, located in the 251-1000 zone (830 m from the project). Metal
concentrations at SS3-8 were similar to concentrations at SS3-6 (60 m from the Project), which
historically has high metals. SS3-8 is located to the southeast of the Project (Figure 2-1) where higher
measured dustfall was observed in 2016 compared to 2015. It should be noted that the 0-100 zone
has only one (1) sampling location; therefore, no median was reported or included in Figures 3.3-1
to 3.3-4.
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Figure 3.3-1
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Snow Water Chemistry Results:
Aluminum, Ammonia and Arsenic, 2001 to 2016 ERM
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Figure 3.3-2
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Snow Water Chemistry Results:
Cadmium, Chromium and Copper, 2001 to 2016 ERM
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Figure 3.3-3
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Snow Water Chemistry Results:

Lead, Nickel and Nitrite, 2001 to 2016 ERM
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Figure 3.3-4
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Snow Water Chemistry Results: .
Phosphorus and Zinc, 2001 to 2016 ERM
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RESULTS

3.3.1 Aluminum

Aluminum concentrations measured in 2016 ranged from 31.4 pg/L at station SS5-5 in the
1,001-2,500 m zone to 2,710 pg/L at station SS3-6 in the 0-100 m zone (Table 3.1-1). Median 2016
aluminum concentrations were greatest in the 251-1,000 m zone (slightly higher than in the
101-250 m zone; Figure 3.3-1). Compared to previous years, the 2016 median concentration in each
zone was relatively high; however, there were no concentrations greater than the reference value the
3,000 pg/L EQC specified in the Water Licence at SS3-6 (Table 3.1-1; Figure 3.3-1). There were
generally high concentrations of aluminum observed in snow water chemistry samples in 2016
compared to 2015 and 2014; however, were within the range of historical concentrations.

3.3.2 Ammonia

Ammonia concentrations were not analyzed for by the laboratory due to an oversight in regards to
the parameter list for the laboratory analyses. This oversight was has been corrected for the 2017
program. Historical ammonia concentrations have been well below the value of 12,000 pg/L
specified in the Water Licence for grab sample concentrations.

3.3.3 Arsenic

Arsenic concentrations measured in 2016 ranged from 0.01 pg/L at station S52-3 in the 1,001-2,500 m
zone to 0.5pg/L at station SS1-5 in the 1,001-2,500 m zone (Table 3.1-1). Median 2015 arsenic
concentrations were greatest in the 251-1,000 m zone and were similar for all distance ranges
(Figure 3.3-1). The 2016 median concentration in each zone was similar to 2015 median concentrations
(Figure 3.3-1). All measurements were well less than the value of 100 pg/L specified in the Water
Licence for grab sample concentrations.

3.34 Cadmium

Cadmium concentrations measured in 2016 ranged from less than the analytical detection limit
(0.0025 pg/L) at multiple stations in all zones to 0.04 pg/L at station SS3-7 in the 101-250 m zone
(Table 3.1-1). Median 2016 cadmium concentrations were near or below analytical detection limits
and were similar for all distance ranges (Figure 3.3-2). Cadmium concentrations in 2016 were well
below 2015 and 2014 concentrations. The 2015 median concentration in each zone was similar to
2014 median concentrations (Figure 3.3-2). 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 2016 ranged from less than the analytical detection limit
(0.5png/L ) at Control 1 station (4,852 m from Project) to 19.6 pg/L at station SS3-6 in the 0-100 m
zone (Table 3.1-1). Median 2016 chromium concentrations were greatest in the 101-250 m zone
(Figure 3.3-2) and decreased with increasing distance from the Project. The 2016 median
concentration in each zone were less than 2015 and 2014 median concentrations (Figure 3.3-2). All
measurements were well less than the value of 40 pg/L specified in the Water Licence for grab sample
concentrations.
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3.3.6 Copper

Copper concentrations measured in 2016 ranged from 0.1 pg/L at Control 1 station (4,852 m from
Project) to 5.5 pg/L at station SS3-8 in the 251-1,000 m zone (Table 3.1-1). Median 2016 copper
concentrations were greatest in the 101-250 m zone (Figure 3.3-2) and decreased with increasing
distance from the Project. Modest inter-annual variations in copper concentrations were observed
from 2014 to 2016 (Figure 3.3-2). All measurements were less than the value of 40 pg/L specified in the
Water Licence for grab sample concentrations.

3.3.7 Lead

Lead concentrations measured in 2016 ranged from 0.1 pg/L at Control 1 station (4,852 m from Project)
to 3.1 pg/L at station SS3-6 in the 0-100 m zone (Table 3.1-1). Median 2016 lead concentrations were
greatest in the 101-250 m zone (Figure 3.3-3) and decreased with increasing distance from the Project.
The 2016 median concentration in each zone was similar to 2015 and 2014 median concentrations
(Figure 3.3-3). All measurements were less than the value of 20 pg/L specified in the Water Licence
for grab sample concentrations.

3.3.8 Nickel

Nickel concentrations measured in 2016 ranged from 0.6 pg/L at station SS5-5 in the 1,001-2,500 m
zone to 37.5pg/L at station SS3-6 in the 0-100m zone (Table3.1-1). Median 2016 nickel
concentrations were greatest in the 101-250 m zone (Figure 3.3-3) and decreased with increasing
distance from the Project. The 2016 median concentrations in each zone were less than those
measured in 2015 and 2014 (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 2016 ranged from less than the analytical detection limit (2.0 pg/L)
at multiple stations in each zone to 8.3 pg/L at station SS3-8 in the 251-1,000 m zone (Table 3.1-1).
Median 2016 nitrite concentrations were greatest (2.8 pg/L) in the 101-250 m and 251-1,000 m and
was less than the analytical detection limit (2.0 pg/L) in the other zones (Figure 3.3-3). The 2016
median concentrations in each zone were less than those measured in 2015 and 2014 (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 2016 ranged from 5.5 pg/L at station SS5-4 in the 1,001-
2,500 m zone to 109 pg/L at station SS3-8 in the 251-1,000 m zone (Table 3.1-1). Median 2016
phosphorus concentrations were greatest (37.7 pg/L) in the 101-250 m zone and decreased with
increasing distance from the Project (Figure 3.3-4). The 2016 median concentrations in each zone
were less than those measured in 2015 and 2014 (Figure 3.3-4). Although the Water Licence has a load
limit for phosphorous, there is no EQC specified in the licence.
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3.3.11 Zinc

Zinc concentrations measured in 2016 ranged from 1.3 pg/L at station SS5-5 in the 1,001-2,500 m
zone to 18.7 pg/L at station SS3-6 in the 0-100 m zone (Table 3.1-1). Median 2016 zinc concentrations
were greatest (6.1 pg/L) in the 101-250 m zone and decreased with increasing distance from the
Project (Figure 3.3-4). The 2016 median concentrations in each zone were less than those measured in
2015 and 2014 (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 R3, ENVR-512-0213 R3, and
ENVI-303-0112 R2 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 Tables 3.4-1
and 3.4-2.

Table 3.4-1. QA/QC Sample Duplicates

Duplicate Analytical Results Relative Percent Difference 2 ]
Detection
(DUPW1/DUPW2; mg/dm?/y; png/L) (%) .
Limit
Parameter

SS1-2 SS4-1 SS3-5 SS5-5 SS1-2 SS4-1 SS3-5 SS5-5 (pg/L)

Dustfall 267/219 180/211 n/a n/a 20% 18% n/a n/a

Aluminum n/a n/a 1,640/ 31.4/126 n/a n/a 8% 120% 0.2
1,490

Ammonia n/a n/a n/a n/a n/a n/a n/a n/a n/a

Arsenic n/a n/a 0.19/0.25 0.01/0.03 n/a n/a 24% 100% 0.02

Cadmium n/a n/a 0.0019/ 0.0025/ n/a n/a 5% 0% 0.005
0.0018 0.0025

Chromium n/a n/a 11.7/12.5 0.79/0.87 n/a n/a 7% 10% 0.05

Copper n/a n/a 2.9/3.0 0.091/043 | n/a n/a 4% 129% 0.05

Lead n/a n/a 1.6/1.4 0.082/0.20 n/a n/a 21% 84% 0.005

Nickel n/a n/a 20.9/22.9 0.61/1.5 n/a n/a 9% 86% 0.02

Nitrite n/a n/a 4.0/2.4 2.0/2.0 n/a n/a 50% 0% 2.0

Phosphorous n/a n/a 49.4/48.9 10.6/8.1 n/a n/a 1% 27% 2.0

Zinc n/a n/a 11.9/11.0 1.3/1.6 n/a n/a 8% 16% 0.1

Notes:

n/a = not applicable
For measurements that were less than the detection limit, the detection limit was used for calculations and are italicized.
@ Relative difference between duplicates, with respect to their mean: RPD =100 x |repl — rep2| /[(repl + rep2)/2].
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Table 3.4-2. Analytical Blanks for QA/QC Program

SS3-6 Blank Percent below Detection

SS Bag Average S$S3-6 Results Sample Non-blank SS3-6 Limit
Parameter (pg/L) (pg/L) (pg/L) Sample2 (%) (pg/L)
Dustfall n/a n/a n/a n/a n/a
Aluminum 0.53 2.7 5.1 -88%?P 0.2
Ammonia 2.5 n/a n/a n/a 5.0
Arsenic 0.01 0.44 0.01 n/a 0.02
Cadmium 0.0025 0.036 0.0025 n/a 0.005
Chromium 0.025 19.6 0.06 100% 0.05
Copper 0.025 5.0 0.073 99% 0.05
Lead 0.0025 3.1 0.063 98% 0.005
Nickel 0.01 37.5 0.095 100% 0.02
Nitrite 2.0 7.3 2.0 73% 2.0
Phosphorous 2.0 100 2.4 98% 2.0
Zinc 0.73 18.7 0.48 97% 0.1

Notes:

n/a = not applicable

For measurements that were less than the detection limit, half the detection limit was used for calculations and are italicized.
@ The non-blank sample is the result from the sample collected from SS3-6 (column SS3-6 results).

bThe value for aluminum was higher in the blank than the SS3-6 results.

The relative percent difference (RPD) of duplicate samples from a site represents the amount of
variation between duplicates. According to the Project AEMP, the data quality objective for
duplicate water quality samples is a RPD of 20% when concentrations are =5 times the detection
limit (DL; AEMP 2014). It is important to note that all RPD values were calculated regardless of if the
concentrations were = 5 times the DL. Of the calculated RPD values, almost all exceed 20%.

The results of the QA /QC duplicates indicate that snow chemistry is spatially variable on the scale
of metres within which the duplicates are collected. The data quality objective from the AEMP (i.e,,
RPD less than 20%) is designed for surface liquid water samples. Surface water in a stream or lake
will mix more readily than snow, particularly once snow has settled and has been compacted by
wind. Site-specific differences between snow core sampling replicates may not be visible to the
sampling team, but may result in differences in the chemical composition of the snow. In contrast,
the S53-5 has smaller RPD—only three parameters were greater 20%. Furthermore, the differences
between the SS3-5 and SS5-5 demonstrate the sensitivity of the RPD analysis to the scale of the
analytical measurements. The absolute differences between observations were similar in magnitude
for both duplicates from both locations, but the substantially lower concentrations observed at S55-5
resulted in an emphasis of this variation in the RPD analysis. The similarly in the magnitude of the
variability is consistent with small-scale spatial variation, rather than data quality issues. The results
of the sampling network of 19 sites has been demonstrated to detect and quantify Project effects on
snow water chemistry (Section 3.3), and these results are concluded to be reliable even with
consideration of the small-scale variation identified in the QA /QC program.
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Dustfall RPD at SS1-2 was 20% and SS4-1 was 18%, which shows that small scale variation for
dustfall measures was relatively small, and the precision of the dustfall measurements was
acceptable. The concentrations of all parameters in the blank processed at station SS3-6 were much
less than those from the non-blank sample (except for aluminum), suggesting the data were of good
quality. Additionally, a blank demineralized water sample to analyze for leachate from the snow
sample bag showed that the majority of the contaminants of concern were below detection limits.
The majority of the parameters analyzed in the blank sample were below analytical DL, which
would be expected for an uncontaminated blank.
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4. SUMMARY

In 2016, dustfall was monitored at 12 dustfall gauges and 27 snow survey stations located at varying
distances around the mine. Snow water chemistry was also measured at 19 of the snow survey
stations and compared to EQC set out in the WLWB Water Licence W2015L2-0001 (formerly
W2007L2-0003).

Median dustfall estimated in 2016 was higher than results in 2015 and 2014 and also decreased with
distance from the Project. Annual dustfall estimated from each of the 12 dustfall gauges ranged from
45 to 799 mg/dm?/y. The annualized dustfall rates estimated from the 2016 snow survey data
ranged from 14 to 939 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 higher in 2016 than in 2015; however, are within the range of historical
data collected for the Project. Annualized dustfall estimated from each snow survey station in 2016
was less than some historical dustfall estimates. Comparisons of mean and maximum values suggest
that dustfall rates were generally higher in 2016 than in 2015 and 2014. Overall, as expected, dustfall
rates generally decreased with distance from the Project with the lowest dustfall rate recorded at
station Control 1 (4,852 m from the Project), and areas that were predominantly downwind of the
Project received more dustfall than upwind areas. 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
504, 181, 279, 103, and 68 mg/dm?/y, respectively. Although there are no dustfall standards for
the Northwest Territories, 2016 dustfall rates were less than the 1.7 to 29mg/dm?2/d (621 to
1,059 mg/dm?/y) BC MOE former dustfall objective for the mining, smelting, and related industries
(Diavik 2016). This objective, used in the 2015 Dust Deposition Report, is no longer used in BC.

Snow water chemistry analytes of interest included those variables with effluent quality criteria
(EQC; 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 (W2015L2-0001, formerly
W2007L2-0003). All 2016 sample concentrations were less than their associated reference levels as
specified by the “maximum concentration of any grab sample” specified in Water Licence
W2015L2-0001. Concentrations of aluminum, arsenic, chromium, and nickel have generally
increased in recent years, while concentrations of copper, lead, phosphorus and zinc have generally
decreased in recent years. Typically, concentrations decreased with distance from the Project. High
concentrations of certain variables of interest (2,710 png/L aluminum and 19.6 ng/L chromium) were
recorded at Station SS3-6, located in the 0-100 m zone, due to close proximity to Mine activity. However,
concentrations of these variables were less than their corresponding EQC.

DIAVIK DIAMOND MINES (2012) INC. 4-1



REFERENCES

Definitions of the acronyms and abbreviations used in this reference list can be found in the
Glossary and Abbreviations section.

AEMP.

DDML
DDML
DDML
DDMI.
DDMI.
DDMI.
DDML
DDML
DDMI.
DDMI.
DDMI.
DDML
DDML
DDMI.
DDMI.
DDMI.

2014. Aquatic Effects Monitoring Program. Diavik Diamond Mines Inc. Produced by Golder

Associates. May 2014.

1998.
2002.
2003.
2004.
2005.
2006.
2007.
2008.
2009.
2010.
2011.
2012.
2013.
2014.
2015.
2016.

Environmental Assessment Report. Diavik Diamond Mines Inc.: Yellowknife, NT.

Diavik Diamond Mine Dust Deposition — 2001. Diavik Diamond Mines Inc.
Diavik Diamond Mine Dust Deposition — 2002. Diavik Diamond Mines Inc.
Diavik Diamond Mine Dust Deposition — 2003. Diavik Diamond Mines Inc.
Diavik Diamond Mine Dust Deposition — 2004. Diavik Diamond Mines Inc.
Diavik Diamond Mine Dust Deposition — 2005. Diavik Diamond Mines Inc.
Diavik Diamond Mine Dust Deposition — 2006. Diavik Diamond Mines Inc.
Diavik Diamond Mine Dust Deposition — 2007. Diavik Diamond Mines Inc.
Diavik Diamond Mine Dust Deposition — 2008. Diavik Diamond Mines Inc.
Diavik Diamond Mine Dust Deposition — 2009. Diavik Diamond Mines Inc.
Diavik Diamond Mine Dust Deposition — 2010. Diavik Diamond Mines Inc.
Diavik Diamond Mine Dust Deposition — 2011. Diavik Diamond Mines Inc.
Diavik Diamond Mine Dust Deposition — 2012. Diavik Diamond Mines Inc.
Diavik Diamond Mine Dust Deposition — 2013. Diavik Diamond Mines Inc.
Diavik Diamond Mine Dust Deposition — 2014. Diavik Diamond Mines Inc.
Diavik Diamond Mine Dust Deposition — 2015. Diavik Diamond Mines Inc.

W2015L2-0001. Class A Water Licence Issued to Diavik Diamond Mines (2012) Inc. by Wek'éezhii Land and
Water Board. October 19, 2015.

W2007L2-0003. Class A Water Licence Issued to Diavik Diamond Mines (2012) Inc. by Wek'éezhii Land and
Water Board. November 1, 2007.

DIAVIK DIAMOND MINES (2012) INC.



Appendix A

Annual Changes to Dustfall Program

DIAVIK DIAMOND MINE
2016 Dust Deposition Report



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 S52-1 being compromised; as such “No Dust Deposition Data” was available
for this location.
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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, SS1-5, SS2-1, SS2-2, S52-3, SS52-4, 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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2015

No changes were made to the dustfall program in 2015.
All twelve permanent dust gauges were collected quarterly during 2015.

Snow survey sampling was conducted at 24 locations from March 31 to April 10.

2016

Additional dustfall monitoring stations (MDS2, 4 in total) were added to monitor dust suppression
activities along the Misery Haul Road.

Additional dustfall monitoring stations (LYNX, 5 in total) were added to monitor dust from the
Lynx Haul Road.

Due to construction activities at A21, the distance to mining operations decreased for dustfall stations
Dust 10, SS5-1, SS5-2, SS5-3, SS5-4, SS5-5, Dust C1, and Control 1. The new distances to mining
operations are shown in Table 2-1. Dust 10 station was 670 m from mining operations and now is
46 m from mining operations.

All twelve permanent dust gauges were collected quarterly during 2016.

Snow survey sampling was conducted at 24 locations from March 3 to April 7.
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Appendix B. Dustfall Gauge Analytical Results

Weight Filter + Weight of Dust Dust Dust
Sample Filter of Filter = Residue Residue Cumulative  Deposition Days Deposition  Deposition
Date Dust Gauge ID # (mg) (mg) (mg) (filters, mg) (mg/dm?) Deployed (mg/dm?/d) (mg/dm?/y)
1-Jan-16 Initial deployment date
31-Mar-16 Dust 1 1 120.9 206.1 85.2 85.2 69.46 90.00 0.77 281.7
7-Jul-16 Dust 1 1 119.4 442 4 323 323 0.00 98.00 2.69 980.8
25-Sep-16 Dust 11 1 116.6 203 86.4 n/a n/a
25-Sep-16 Dust 1 2 128.1 128.3 0.2 86.6 70.60 80.00 0.88 322.1
4-Jan-17 Dust 1 1 117.5 196 78.5 78.5 64.00 101.00 0.63 231.3
TOTALS 573.3 467.40 369.00 1.27 462.3
2-Jan-16 Initial deployment date
30-Mar-16 Dust 2A 1 117.7 314.8 197.1 197.1 160.69 88.00 1.83 666.5
8-Jul-16 Dust 2A 1 122.6 281.3 158.7 158.7 129.39 100.00 1.29 472.3
26-Sep-16 Dust 2A 1 115.3 153.5 38.2 38.2 31.14 80.00 0.39 142.1
4-Jan-17 Dust 2A 1 127.9 166.6 38.7 38.7 31.55 100.00 0.32 115.2
TOTALS 432.7 352.77 368.00 0.96 349.9
2-Jan-16 Initial deployment date
30-Mar-16 Dust 3 1 125.7 592.4 466.7 466.7 380.49 88.00 4.32 1578.2
8-Jul-16 Dust 3 1 119.1 298.1 179 179 145.94 100.00 1.29 472.3
25-Sep-16 Dust 3 1 128.4 278.8 150.4 150.4 122.62 79.00 0.39 142.1
4-Jan-17 Dust 3 1 117.6 2134 95.8 95.8 78.10 101.00 0.32 115.2
TOTALS 891.9 727.15 368.00 1.98 721.2
1-Jan-16 Initial deployment date
1-Apr-16 Dust 4 1 113.8 175.1 61.3 61.3 49.98 91.00 0.55 200.5
8-Jul-16 Dust 42 1 119.5 121.5 2 n/a n/a
8-Jul-16 Dust 4 2 125 193.7 68.7 70.7 57.64 98.00 0.59 214.7
28-Sep-16 Dust 4 1 128.2 144.3 16.1 16.1 13.13 82.00 0.16 58.4
6-Jan-17 Dust 4 1 129.2 148.4 19.2 19.2 15.65 100.00 0.16 571
TOTALS 167.3 136.40 371.00 0.37 134.2
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Appendix B. Dustfall Gauge Analytical Results

Weight Filter + Weight of Dust Dust Dust

Sample Filter of Filter = Residue Residue Cumulative  Deposition Days Deposition  Deposition
Date Dust Gauge ID # (mg) (mg) (mg) (filters, mg) (mg/dm?) Deployed (mg/dm?/d) (mg/dm?/y)
1-Jan-16 Initial deployment date
30-Mar-16 Dust 5 1 125.4 146.7 21.3 21.3 17.37 89.00 0.20 71.2
23-Jul-16 Dust 5 1 120.3 157.4 371 371 30.25 115.00 0.26 96.0
24-Sep-16 Dust 5 1 116 130.4 14.4 14.4 11.74 63.00 0.19 68.0
4-Jan-17 Dust 5 1 117 144.8 27.8 27.8 22.66 102.00 0.22 81.1

TOTALS 100.6 82.02 369.00 0.22 81.1
31-Dec-15 Initial deployment date
31-Mar-16 Dust 6 1 125.3 296.5 171.2 171.2 139.58 91.00 1.53 559.8
8-Jul-16 Dust 6 1 119.7 482.8 363.1 363.1 296.03 99.00 2.99 1091.4
25-Sep-16 Dust 62 1 128.2 133.1 49 n/a n/a
25-Sep-16 Dust 62 2 116.9 135.1 18.2 n/a n/a
25-Sep-16 Dust 62 3 129.1 131.2 21 n/a n/a
25-Sep-16 Dust 62 4 128.8 131.6 2.8 n/a n/a
25-Sep-16 Dust 62 5 128.9 130.9 2 n/a n/a
25-Sep-16 Dust 6 6 128.2 131.1 2.9 32.9 26.82 79.00 0.34 123.9
3-Jan-17 Dust 6 1 117.4 153.2 35.8 35.8 29.19 100.00 0.29 106.5

TOTALS 603 491.62 369.00 1.33 486.3
1-Jan-16 Initial deployment date
30-Mar-16 Dust 7 1 121.8 210.8 89 89 72.56 89.00 0.82 297.6
9-Jul-16 Dust 72 1 118.6 219.4 100.8 n/a n/a
9-Jul-16 Dust 7 2 124.9 127.6 2.7 103.5 84.38 101.00 0.84 304.9
26-Sep-16 Dust 7 1 128.1 158.3 30.2 30.2 24.62 79.00 0.31 113.8
6-Jan-17 Dust 7 1 127.3 170.6 433 433 35.30 102.00 0.35 126.3

TOTALS 266 216.87 371.00 0.58 213.4
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Appendix B. Dustfall Gauge Analytical Results

Weight Filter + Weight of Dust Dust Dust
Sample Filter of Filter = Residue Residue Cumulative  Deposition Days Deposition  Deposition
Date Dust Gauge ID # (mg) (mg) (mg) (filters, mg) (mg/dm?) Deployed (mg/dm?/d) (mg/dm?/y)
2-Jan-16 Initial deployment date
1-Apr-16 Dust 8 1 119.1 136.5 17.4 17.4 14.19 90.00 0.16 57.5
23-Jul-16 Dust 8 1 119.9 3144 194.5 194.5 158.57 113.00 1.40 512.2
24-Sep-16 Dust 83 1 129.2 129.4 0.2 n/a n/a
24-Sep-16 Dust 83 2 116.2 116.4 0.2 n/a n/a
24-Sep-16 Dust 83 3 116.4 116.5 0.1 n/a n/a
24-Sep-16 Dust 83 4 115.5 115.8 0.3 n/a n/a
24-Sep-16 Dust 83 5 128.7 128.8 0.1 n/a n/a
24-Sep-16 Dust 83 6 116.9 116.9 0 n/a n/a
24-Sep-16 Dust 83 7 116.6 123.3 6.7 n/a n/a
24-Sep-16 Dust 83 8 115.6 116 0.4 n/a n/a
24-Sep-16 Dust 83 9 117 121 4 n/a n/a
24-Sep-16 Dust 83 10 128.4 134.4 6 n/a n/a
24-Sep-16 Dust 8 11 128.6 130 1.4 194 15.82 63.00 0.25 91.6
3-Jan-17 Dust 8 1 116 130.2 14.2 14.2 11.58 101.00 0.11 41.8
TOTALS 245.5 200.15 367.00 0.55 199.1
2-Jan-16 Initial deployment date
30-Mar-16 Dust 9 1 117.9 126.7 8.8 8.8 717 88.00 0.08 29.8
17-Jul-16 Dust 9 1 119.4 125.9 6.5 6.5 5.30 109.00 0.05 17.7
26-Sep-16 Dust 9 1 116.2 169.3 53.1 53.1 43.29 71.00 0.61 222.6
4-Jan-17 Dust 9 1 117.1 126.6 9.5 9.5 7.75 100.00 0.08 28.3
TOTALS 77.9 63.51 368.00 0.17 63.0
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Appendix B. Dustfall Gauge Analytical Results

Weight Filter + Weight of Dust Dust Dust

Sample Filter of Filter = Residue Residue Cumulative  Deposition Days Deposition  Deposition
Date Dust Gauge ID # (mg) (mg) (mg) (filters, mg) (mg/dm?) Deployed (mg/dm?/d) (mg/dm?/y)
1-Jan-16 Initial deployment date
30-Mar-16 Dust 10 1 124.5 253.6 129.1 129.1 105.25 89.00 1.18 431.7
7-Jul-16 Dust 10 1 125.3 801.3 676 676 551.13 99.00 5.57 2032.0
28-Sep-16 Dust 10 1 117.7 255.9 138.2 138.2 112.67 83.00 1.36 495.5
6-Jan-17 Dust 10 1 116.4 169.1 52.7 52.7 4297 100.00 0.43 156.8

TOTALS 996 812.03 371.00 2.19 798.9
1-Jan-16 Initial deployment date
1-Apr-16 Dust C1 1 121.1 129.4 8.3 8.3 6.77 91.00 0.07 27.1
20-Jul-16 Dust C1 1 120.8 152.8 32 32 26.09 110.00 0.24 86.6
26-Sep-16 Dust C1 1 129.1 138.5 9.4 94 7.66 68.00 0.11 411
6-Jan-17 Dust C1 1 117.4 124.2 6.8 6.8 5.54 102.00 0.05 19.8

TOTALS 56.5 46.06 371.00 0.12 45.3
1-Jan-16 Initial deployment date
1-Apr-16 Dust C2 1 112.8 121.2 8.4 8.4 6.85 91.00 0.08 27.5
23-Jul-16 Dust C2 1 121.3 320.3 199 199 162.24 113.00 1.44 5241
24-Sep-16 Dust C2 1 116.8 126.5 9.7 9.7 791 63.00 0.13 45.8
4-Jan-17 Dust C2 1 128 140.6 12.6 12.6 10.27 102.00 0.10 36.8

TOTALS 229.7 187.27 369.00 0.51 185.2

Notes:

1 Sample not used as water and bugs present in sample.

2 Sample not used as water would not go through the filter.

3 Filtering difficult, viscous water, lots of small bug, filter “stained”, no visible particles on filter.
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Appendix C

Dustfall Snow Survey Field Sheets and Analytical Results

DIAVIK DIAMOND MINE
2016 Dust Deposition Report



OJUL] OTY]

=1L RLELE

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: [} | DATE (dd-mmm-yyyy): 03~ TIME (24:00):_| | ‘@b
SAMPLED BY: Tl TYPE OF SAMPLE: Other

GPs coornINATES (wtm): 55396 & HSUDI!  Nzone /-
DESCRIPTION:

CLIMATE CONDITIONS (if sampling outside)
Alr Temp:_—d'b_"C Wind Direction: _J/L./ Wind Speed (knots);_{ 7

Precipitation: rain/ mist / snow Cloud Cover: 0%{1'0}!. 25%, 50%, 75%, 100

Snow Cover: 0%, 10%, 26%, ‘g%. ?E%,dgo-!a Dust in area: Visible, {Ma’wig_lpﬂa

i

COLLECTION COMMENTS: (l.e. damage to station, bugs - twigs in sample, hole in vestibule, atc.)

Date Sample Collected was Depleyed_20)1 1 = (& = 4]

Total Volume of Water After Melting :_&_L&L(mu

F':‘" Weight of Filter | Filter + Residue F:,:::;;‘f Comments
" (209 206 | 9.7
2
3
4
5
8
7
8
9
10
11

Totals

Document 4 EMVI-178-0312 RO This i3 ot & eontrolled document when printed

Elfective Date: 26-Moreh-2012 102 Forms
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Dust Gauge Collection Field Sheet
No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date:  26-Mar-2012 . By: Dianne Dul
Task: Dust Gauge Collection Field Sheet
Page: 1 of 2

GENERAL

LOCATION NAME: __ DU 5T &4 DATE (dd-mmm-yyyy): _Z0lb=01-%h  TIME (24:00):_J 21/ &

SAMPLED BY: ity / Klr TYPE OF SAMPLE: (Dugt Other
aps cooromaTEs (utmy: 53567 e FIS(TIT  none) /O~
DESCRIPTION:

CLIMATE CONDITIONS (if samoling outside)

AirTomp: =1 'C ‘Wind Direction: A€ Wind Speed (knots): / 7 73
Precipitation: rain / mist ’W I NiA k= Cloud Cover: 0%, 10%, 25%, 50%, 75%, Cgu)
Snow Caver: 0%, 10%, 25%, 50%, 75%, C@ﬂd Dust in area: Visible, Not Visible

COLLECTION COMMENTS: (l.e. damage to station, bugs - twigs In sample, hole In vestibule, atc.)

Date Sample Colloctad was Daplnynd__,}&] {p=01- 2

Total Volume of Water After Melting ;>0 (L)

Filter Residue

# Weight of Filter Filter + Residue Weight Comments

(1.4 214 (941

W oo |~ ] AW N =

=
[=]

"

Totals

Document #:  ENVI-178-0312 110 ‘This 18 not 5 controlled document when printed
Effective Date; 26-March-2012 10.2 Forms
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Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date:  26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2 |
GENERAL
LOCATION NAME: l!llﬁ 3 DATE (dd-mmm-yyyy): M TIME (24:00):_ 2« O
SAMPLED BY: __ Jls [ K[ TYPE OF SAMPLE: gﬁ:gpi Other

GPs COORDINATES (UTM): __ 535094 & HSINFZ  Nzone _ j 2
DESCRIPTION:

AlrTemp: —[] 'C Wind Direction: ‘Mﬂ Wind Speed (knots): / 7" E-?
Precipitation: rain / mist / grigy / NIA Cloud Cover: 0%, 10%, 25%, S50%, 75%, d'qp’
Snow Cover: 0%, 10%, 25%, 50%, 75%. @%’ Dust in area: Visible, Not Visible

E_O_E_EECTiDN COMMENTS: (i.e. damage to statlon, bugs - twigs in sample, hole in vestibule, etc.)

Date Sampla Collocted was Deployed bl o X

Total Volume of Water After Melting:__ 365 (mL)

Filter Residue
# Weight of Filter Filter + Residue Weight Comments

—

|25.7 Y 92.4 4olo.?

Wi oo~ m|on) B P

-
L= ]

11

Totals

‘Document #. ENVI-178.0312 RD This is not n controlled document when printed
Effective Date; 26-March-2012 10.2 Forme
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Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date:  26-Mar-2012 L By: Dianne Dul
Task: Dust Gauge Callection Field Sheet

Page: 1 of 2
GENERAL
LocaTion Name:_DUET Y DATE (dd-mmm-yyyy): G4h-0l-01 TmE (2a:00):_ /! LS
SAMPLED BY: __ ./ A TYPE OF SAMPLE: Dust/ Other

GPS COORDINATES (UTM): 531392 e FI52] 77 N(Zone) )~
DESCRIPTION:

CLIMATE GONDITIONS (if sampling outside)
Air Temp: _~ gl 'C Wind Direction: _¥ -/ Wind Speed (knots): T q

Precipitation: rain!m{a”nnl:ml@p/ Cloud Cover: 0%, '@,ﬁr’ 25%, 60%, 75%, 100
Snow Cover; 0%, 10%, 25%, 50%, 75%, (‘I_:g:% Dust in area: Visible, @slglo)

COLLECTION COMMENTS: (i.e. damage to station, bugs - - twigs In sample, hole In vestibule, otc.)

mhﬁampla Collectad was Doployad &ﬂ!é 01 - QI )

Total Volumae of Water After Melting :_"L{mu

[ Filter Residue

4 Weight of Filter Filter + Residue Weight Comments

13y 128l bl S

Wi~ @M I N =

-
L=

11

LTatals

......

Document #: ENVI-178-0312 RO This i3 1ot o contralled document when printed
Effective Date: 26-March-2012 (02 Pams
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No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: _[) ST 5 DATE (dd-mmm-yyyy): /=02 - 30 TIME (24:00): 10:52
SAMPLED BY: __ Jlr /{4 TYPE OF SAMPLE: [Dus Other

GPS COORDINATES (I:IT‘MI‘. 9356486 e P51 X N Zone) | ‘-

DESCRIPTION:

CLIMATE CONDITIONS (if sampling outside)

Air Tamp: _— |( 'C ~ Wind Direction: |j‘£ £ Wind Speed (knots):_/ 7 '2.1 -

Precipitation: rain / mist / @WWA . Cloud Cover: 0%, 10%@0%. 75%, dgo)
ot Visibl

Snow Caver: 0%, 10%, 25%, 50%, ?E%.(mﬂgﬁ Dustin area: Visibla,

COLLECTION CDMMEQT_E_ .{..':‘.':..'!!E!ﬂ‘ to statlen, bugs - twige In sample, hole In vestibule, eic.)

Date Samplo Collected was Doploya =21 =

Total Velume of Watar After Melting : ﬁﬁg {mL}

Filter Residue

# Weight of Filter Filter + Residue Weight Comments

135 4 J1b. 7 2.3

W e~ Dh | B | R

-
=

"

Totals

Dosu r-rEr_nﬂ_ﬁN\-' I-178-0312 RO This iz not o controlled document when printed
Lifective Date: 26-March-2012 10.2 Forms
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No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LocaTion Name: _DDST 6 DATE (dd-mmm-yyyy): -03- TIME (24:00):__ 053
SAMPLED BY: _Ts TYPE OF SAMPLE: Other

GPS COORDINATES (UTM): ___ 0 91007 & 152454 Nzene_J 2

DESCRIPTION:

CLIMATE CONDITIONS (if sampling oulside}

Alr Temp: "'nj;hr ‘G Wind Direction: Mw Wind Speed (knots): “2

Pracipitation: rain / mist / snow /[N, _ Cloud Cover: ﬂ%(@, 25%, 50%, 75%, 100
Snow Cover: 0%, 10%, 25%, 50%, 75%, (003’ Dust in area: Visible, N6t \'ﬂ:i_@

e

COLLECTION COMMERNTS: {l.e. damage to statlon, bugs - twigs In samplae, hole In vestibule, ete.)

 Dato Samplo Colloctod was Doployed_ 2015 = |2~ % {

Total Velume of Water After Melting &Lf Q (mL)

F";Br Weight of Filter | Filter + Residue !;ﬁ:ll:;:: Comments
1 (253 2965 (712
2
3
4
8
8
4
8
9
10
11

Totals

Dogument #: ENVI-178-0312 RO “Ihis is not a controlled document when printed

Effective Date: 26-March-20132 102 Forms
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Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: _[\)¢T 7 DATE (dd-mmm-yyyy): 0% -1n  TIME (24:00):_|] &7
SAMPLED BY: __ <I« I} KL TYPE OF SAMPLE: ﬁﬁ Other
ePs cooroiNATES (utm: 9 3bY 1 e FISOSLO N (Zone) __/ 7~
DESCRIPTION:
CLIMATE CONDITIONS (if sampling outside)
AirTemp: [ ‘¢ Wind Direction: _(\E Wind Speed (knots): [ 7 @ ¢
Preclipitatlon: rain / mist / sy N/A Cloud Cover: 0%, 10%, 25%, 50%, T&%,Cfrg_g’
Snow Gover: 0%, 10%, 25%, B50%, 75%, d_ﬂp@ﬁ Dust in area: Visible, E{ﬁf V_bfrtgnln

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs in sample, hole In vestibule, ote.)

Date Sample Collectod was Deployed 20 [ =(3] - ol

Total Volume of Water After Melting : BEQ (mL})

FI::“ Weight of Filter Filter + Residue I:;:::;:: Commaents
t s | 20Y | 9.0

2

3

4

5

6

)

i)

9

10

1

Totals

Docuinent . ENVI-178-0312 RO — This is not o confrolled document when printed

Effective Date; 26-Muorch-2012 102 Forms
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Dust Gauge Collection Field Sheet
No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date:  26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet
Page: 1 of 2

GENERAL
LOCATION NAME: 7k DATE (dd-mmm-yyyy): 2006 -0H-7] TIME (24 00): H;_ ES

SAMPLEDBY: i /44 TYPE OF SAMPLE: Pg
GPS COORDINATES (UTM): 13 § 1 E_ASHI L Nzone /a?“

DESCRIPTION:

CLIMATE CONDITIONS {if sampling outslde)

Air Temp: '2& G Wind Direction: ﬂ'—d" Wind Spoed (knots): EE

Precipitation: rain / mist/ snow Cloud Cover: 0%, 10% 25%, 50%, 75%, 100
Snow Cover: 0%, 10%, 25%, 50%, 75%, (mniﬁ' Dust in area: Visible EM’WEW

COLLECTION COMMENTS: (l.e. damage to station, bugs - twigs in sample, hole In vestibule, etc.)

Dato Snmmu Collactod was Doployod_ J D{B =01 - -

Total Volume of Water After Melting:_ S5 0 (mL)
F'::“ Weight of Filter | Filter + Residue F;::::ﬁf Comments
1 114 L 255 1724
2
3
4
5
6 )
7
8
9
10
"
Totals
Document it ENVI-178-0312 RO Thiz [= nat o controlled document when printed

Effigetive Date: 26-March-2012 10.2 Forms
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Dust Gauge Collection Field Sheet
No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date:  26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet
Page: 1 of 2

GENERAL )
LOCATION NAME: _[J0$T 9 DATE (dd-mmm-yyyy): ’2 ﬁ[&‘ 3-3b  TIME (24:00): “ féz

SAMPLED BY: e f Kie TYPE OF SAMPLE: Piisf Other
GPS COORDINATES (uTm): __ Sl dpt! € L N(Zone) /7~

DESCRIPTION:

air Temp: —\|_c __Wind Direction: BIC Wind Speed (knots):_[ /)2

Procipitation: rain!mlali(&;ﬂ?’dlﬂm Cloud Cover: 0%, 10%, 28%, 50%, 75%, (100/’

Snow Cover: 0%, 10%, 25%, 50%, 76%, (‘1’_6.02’9) Dust in area: Visible, t{nmag@

COLLECTION COMMENTS: (i.e. damage lo statlon, bugs - twigs In sample, hole in vestibule, etc.)

Date Sample Collocted was Deployod_ 0 b -0l - s

Total Volume of Water After Melting :__ ol OO (mL)

Filter Residue

M Weight of Filter | Filter + Residue Weight Comments

.9 | /242 ¥ ¥

RO | 00 |~ | O | O | 0| N e

-
L= ]

11

Totals

Document #; TNVI- 1780312 RO ‘This is net u controlled document when prililcd

Effective Date: 26-Maoreh-2012 10.2 Forms
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Dust Gauge Collection Field Sheet

No: ENVI-178-0312 _
Area: 8000 Revision: RO
Effective Date:  26-Mar-2012 . By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: -1 of 2
GENERAL
LOCATION NAME: _DUST 16 DATE (dd-mmm-yyyy): nlb=03-30  TIME (2a:00):_| | 4%
SAMPLED BY: e J KL TYPE OF SAMPLE: (Du Other
GPS COORDINATES (UTM): N32908 e FUYI2YU  nizone) / 7
DESCRIPTION:
CLIMATE CONDITIONS (if sampling outside)

AirTemp: L "c Wind Direction: AME Wind Spoed (knots):_/ 2"9? ~
Precipitatlon: rain / mist  icyy NIA Cloud cnvarge.j%. 26%, 50%, 75%, 1@_/

Snow Covar: 0%, 10%, 25%, 50%, 75%, (‘Iioy Dust In areay Visibl Not Visible

COLLECTION COMMENTS: (i.e. damage to ultﬂg_rllm.f bugs - twlgi In sample, hole In vestibule, atc.)

Date Sample Collactod was Doployad_g Ulb - nl-Dl___

Total Volume of Wator After Melting _AS  (my

FIRCT | Weight of Filter | Filter + Residue | 'c=iehe Comments
1| 345 d93.b | /3G
2
3
4
5
6
7
B
8
10
1
Totals
Document #: ENVI-178-0312 RD This i8 net o eontrolled document when printed

Effective Date! 26-March-2012 102 Forms
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D Collection F

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LocaTion Name: _ Dy ST (1 DATE (dd-mmm-yyyy): 2004 a4 -0 TIME (24:00):__/5 1T D
SAMPLED BY: __x [(¢ TYPE OF SAMPLE: Fﬂj{! Other
GPS COORDINATES (UTM): ‘?:'}14915'0 E_AIUYZF0  nizone)_ /2~
DESCRIPTION:

I Tl

Air Temp: “'Q_MEE g+ Wind Directlon: Z!U’) Wind Speed (knots): il
Precipitation: rain / mist / snow /'N/ - Cloud Cover: 0%, @1 25%, 50%, 75%, 100
Snow Cover: 0%, 10%, 25%, 50%, 76%, @g}l Dust in area: Visible, M@I_prlpjé‘

COLLECTION COMMENTS: (I.e. damage to station, bugs - twigs In sample, hole in vestibule, etc.)

Date Samplo Cellocled was Daployed 3{.1&1 = ,g:]t - g}(

Total Volume of Watar After Meolting : 2 ZC, (mL)

Filter Residue
# Weight of Filter | Filter + Residue Weight Comments

l3L.] j29.4 5 1

il || AWM =

-
(=]

—
—

:

Document #  ENVI-178:0312 RO This is nota controlled doeument when printed
Effective Dale: 26-March-20132 10.2 Fonns
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Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 28-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GEMERAL .
LOCATION NAME: 1 DATE {dd-mmm-yyyy): “Ot-nl  TIME (24:00): [fnff,it'i
SAMPLED BY: _ T/ 44 TYPE OF SAMPLE: Other
GPS COORDINATES (uUTh): __ 9 347 | e_ 534 N (zone) __ /-
DESCRIPTION:
CLIMATE CONDITIONS (if sampling outside}
Alr Temp: ‘aﬂa 'C Wind Direction: M},}z Wind Spoed (knots):_ “
Precipitation: rain / mist / snow - Cloud Cover: 0%, 10%, 25%, 50%, 75% 100
Snow Cover: 0%, 10%, 256%, 50%, 75%, @9}% Dust in area: Visible, ﬁ:ﬁiws@w

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs in sample, hole In vestibule, otc.)

Date Sample Collected was Daployed__ " Qfé NPl

Total Volume of Water After Melting ; § EI} {mL)

Filter Residue
4 Weight of Filter Filter + Residue Weight Comments

IR 1212 7.4

W~ ||| b ]k

=
[=]

11

Totals

Document i, ENVI-178-0312 D This is not a controlled dosument when printed
Effective Date; 26-Murch-2012 16.2 Forma
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Collection Field Shee

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2 |
GENERAL
LOCATION NAME: Dusr | DATE (dd-mmmeyyyy): o= Su) - 2016 TIME @24:00_1 51D
SAMPLED BY: _ ©0) 5 5 TYPE OF SAMPLE: (Du Other
GPS COORDINATES (UTM): 5 D06 E /15Y321 N (Zone) __| &L

pESCRIPTION: Hacll o h‘.n‘wi.{.

CLIMATE CONDITIONS {if sampling outside)
Alr Temp: Y-c Wind Direction: _| é‘ ﬂ Wind Speed (knots): JZ-Q

Precipitation: rain / mist / snow /N/A ) Cloud Cover: 0%, 10%, 25%, 50%, 76%. 100
Snow Govor: 0%, 10%, 26%, 50%, 75%, 100% Dust in area: - Visible, Not Visible

COLLECTION COMMENTS: (j.e. damage to station, bugs - twigs In sample, hale In vestibule, ete.)

Dato Sample Collocted was Deployed A= thiy - Zills.
s ol \n eepibl| -

Joisabba dusk Sn betlowm of bealker
Yewe m-}-h}‘-"i“hf

deww Flivg

Total Volume of Water After Melting : " X (mL)

Filter
#

Residue
Weight of Filter | Filter + Residue Weight Comments

8 e Hya.H 323

w oo~ @] Ao b=

—
=]

"

Totals

‘Document . ENVI-178-0312 RO Tisis i not & controlled document when prinied
[Eifective Date: 26-bMarch=-2012 102 Forms
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No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: __Dusr A DATE (dd-mmmeyyyy): d015- 07-0%  TIME (24:00): 11130
SAMPLED BY: __ V0| 55 TYPE OF SAMPLE: qu@_‘_jb Other
GPS COORDINATES (UTM): D256 78 B NS 123G  N(zone) /=
DESCRIPTION: _Casl Shallnd P.M.E :
CLIMATE CONDITIONS (if sampling outside)
Air Temp: _| 7. b2 °C Wind Direction: ||/ Wind Speed (knots): CH
Procipitation: rain / mist / snow / MIA Cloud Cover: 0%, 10%, 25%, 50%, 75%, 100
Snow Covar: 0%, 10%, 25%, 50%, 75%, 100% Dust in area: Visible, Not Visible

COLLECTION COMMENTS: {i.e. damage to station, bugs - twigs In sample, hale in veatibula, ete.)

Date Sample Collected was Daployad_ 3¢ [ - 35 - 50
“Seaiglenc) up shied

~lies H:-w)

- misuitoes ﬁw\)

- f._‘.\'!nh_. r}.u.;.f‘ vn bollom ﬁ'.).r .'S'a‘-*.r‘“ﬁ\'C

Total Volume of Water After Melting ;|00 (mL)

Filter | \eight of Filter | Filter + Residue Rt Comments
# Weight
1 1n.b 2813 158 7 -
2
3
4
5
5 —
)
8
9
10
11

Totals

Document #;  ENVI-178:0112 RO This is not a controlled document when printed

Effective Dale: 26-March-2012 102 Forms
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Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date:  26-Mar-2012 _ By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: _Duas & DATE (dd-mmm-yyyy): @oli= ) o TIME (24:00):_| ] 55
SAMPLEDBY: __ DDI5S TYPE OF SAMPLE:/ Dust > Other

GPS COORDINATES (UTM): _ = o5 (2Lt E_ /151873 N{(Zone)  |ZL

DESCRIPTION: _dead S hallow ?;c-nl

T | i
AlrTemp: | |2 °C Wind Direction: |12 Wind Speed (knots):__ . |
Precipitation: rain ! mist / snow / N/A Cloud Cover: 0%, 10%, 25%, 50%, 75%, 100
Snow Cover: 0%, 10%, 25%, 50%, 75%, 100% Dust in area: Visible, Not Visible

COLLECTION COMMENTS: {l.e. damage to station, bugs - twigs in saample, hole in vestibule, ete.)

Date Sample Colloctod was Deployed 2oL, - 05~ 25
2 I‘St} Wote i \jf_-;,.‘l--'thu_![:_
> E"trthp-\;zneJ u SXanA

Pl (sl

i 'mr..l t Lu'.. K * n..:)

lh-1 I'E {}-1 iy m_‘, [AAaN g
.y o _
Total Valume of Water After Melting B (mlL)

Filter Residue

4 Weight of Filter | Filter + Residue Weight Comments

119.1 A48 )79.0

O oo |~ G| On | B G| R =

=N
=

11

Totals

Document f;  ENVI-1T8-0312 RO This is net o controlled document when printed
Fifieetive Dnte: 26-March-2012 102 Forms




OJUI] Ol

Dust Gauge Collection Field Sheet
No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet
Page: 1 of 2

MER

LOCATION NAME: Dusr Y

SAMPLED BY: ___ ) 5 5

GPS COORDINATES (UTM): A

I35 €

pEscRIPTION: &y Weadh i Stpbion

CLIMATE CONDITIONS (if sampling outside)
Air Temp: |7 Bl "C Wind Direction: |f-| lﬂ Wind Speed (knots): Ei

Preclpitation: rain / mist / snow / NIA

Snow Caover: 0%, 10%, 25%, 50%,

DATE (dd-mmm-yyyy): =0ll,~ ©7]- 85  TIME (24:00): tal "*‘&

TYPE OF SAMPLE: (Dusi>

215 A2/

Other

N (Zone) | &

75%, 100%

Cloud Cover: 0%

tﬁ 25%, 50%, 76%, 100
Dust in area:;” Visible, Not Visible

_COLLECTION COMMENTS: (l.e. damage to station, bugs - twigs In sample, hole In vestibule, stc.)

- very feo es

Dato Sample Collocted was Doployed <0[lk- Qv - 0]

—Sval 573 ﬂf.c! —"“““fi

= sable dugy i, U,,s‘k.,w\ S e T T

Total Volume of Water After Melting : !215 (mL}

g Wity

F'::“ Weight of Filter | Filter + Residue Rv::l';:f Comments
I I [ ) | 21S 2.0 _.hfs‘.i!f'_lm-ﬂ..'fﬂ_:&mk_ﬂﬂﬂm
e |24 0 1929 of8. 7
3
4
: o
5
7
8
9
10
11
Totals

Dacument ¥ ENVI-178-0312 RO
Effective Duote: 26-Murch-2012

This s not n controlled document whien printed

10,2 Forms




oJuT] Oy

Dust Gauge Collection Field Sheet
MNo: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet
Page: 1 o _ T |
GENERAL
Locarionname: [JUS[S — oate dmmmeyyyyy: 23 Sl 206 rve 2000 1700
SAMPLED BY: __ 50 TYPE OF SAMPLE: Dus Other
GPS COORDINATES (UTM): __ 500600 E_"7155138 N {Zone) |15,
pescripTioN: _AME _of Runmm};
CLIMATE CONDITIONS (if sampling aulgide)
Air Temp: '! ﬁff v Wind Direction: 3&' g Wind Speed (knots): 15- o
Precipitation: rain / mist / snow @E-’ Cloud Cover: 0%, 10%, @E@ 50%, 75%, 100
Snow Covery 0% 0%, 25%, 50%, 75%, 100% Dust in area:( Visiblé, Not Visible

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs in sample, hole In vestibule, etc.)

Date Sample Collectod was Deployod =l =

g + l'f’lgllfw'j 19J‘J.H5-{,f'{j (?ilf-

'{_.n'_:”"\ - Jmi)

Total Volume of Water After Melting : & zz]L {mL)

F'::” Weight of Filter | Filter + Residue T;::::: Comments

1 120. 3 )5 71,4 =74
2
3
4
5
6
T
8

———
10

BEE

Taotals

Documen i ENVI-178-0312 RO This 15 not o controlled document when printed
Effective Date: 26-March-2012 10.2 Forms




ojutjory

Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: Dasr [ DATE (dd-mmm-yyyy): 26l -07-08  TIME (24:00):_lbi 57
SAMPLED BY: _ W)/ 55 TYPE OF SAMPLE: Dust Other
GPS COORDINATES (UTM): _ 52 /502 B /15 293 N (Zone)
DESCRIPTION:
CLIMATE CONDITIONS (If sampling outside)
Alr Tomp: _| 155 ¢ Wind Direction: | 8. | Wind Speed (knots):_|(). &
Precipitation: rain / mist / snow / N/A Cloud Cover: 0%, 10%, 25%, 50%, 75%, 100
Snow Covar: 0%, 10%, 25%, 50%, 75%, 100% Dust in area: Visible, Not Visible

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs in sample, hole in vestibule, otc.)

Dato Sample Gollected was Doployed_@0|b- 0% - 3|

"ﬁjffﬂi.t}\lﬂ.n.ﬁl .,;1; stand
. -Ej}r;l A.t.ﬁf?'. ln‘ﬁr._"

% “‘L].:uit-clalmrf, ( lots)
i f‘fr..w Clies
- aoed Muagiply omore pe ey
Total Volume of Water After Melting 5 (mL)
F";M Weight of Filter | Filter + Residue ?;:II;:: Comments
1 9.7 482 & 363 1
2
3
4
5
G
T
8
9
10 ]
11 N
Totals
‘Document # ENVI-178-0312 RD “This is ol u controlled document when prinied

Effective Dnte: 26-March-2012 10,2 Forms



OJUL] OTY

Dust Ga Id Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL _
LOCATION NAME: Vyo- DATE (dd-mmm-yyyy): 0\L- 07 7 1imE @a:00): 1425
SAMPLEDBY: DU 55  TYPEOFSAMPLE{ Dust ) Other
GPS COORDINATES (UTM): __ 5 26 819 E _];ﬁq#f&-mm":h (Zone) /=L
pescripTion: |sland  ta  SE -5 BAgie by
CLIMATE CONDITIONS (if sampling outside}
Alr Temp: 19.81 "C Wind Direction: _155.4  Wind Speed (knots), 5.1
Preclpltation: rain / misl/ snow / N/A Cloud Cover: 0%, 10%, 25%, 50%, 75%, 100
Snow Cover: 0%, 10%, 26%, 50%, 75%. 100% Dust in area: Visible/Not Visibld

COLLECTION COMMENTS: (.0, damage to station, bugs - twigs in sample, hole in vestibule, eic.)

Date Samplo Collectad was Deployed o0l 02 - Ziis

— wisquitoes (xl&_';j fen)
= R\h"-;. (!”j Qc‘.:_hﬂ\:.

Total Volume of Watar Aftar Melting ! 2& (mL)

FIe" | Weight of Filtor |~ Filter + Residue ':S:I'g;:: Commants
" 1% 2194 J00 -8
2 | 109 97.4 277
3
4
-]
6
7
8
2]
10
11
Totals
Document # ENVI-178-0312 RO This i# not o controlled document when printed

[EfMective Date: 26-March-2012 10,2 Forms



OJUI] OT

Dust Gauge Collection Field Sheet
No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date:  26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet
Page: 4 of 2
GENERAL
LocaTion nawe: | JUST DATE (demmm-yyyy): 20 -Ju| -20l6 Time (24:00:_J556
SAMPLED BY: ___ /5 TYPE OF SAMPLE: (Dust> Other
GPS COORDINATES (UTM): _ 5 311N E__ 71544 N (Zone) ___ A

peEscRrIPTION: _West  of ﬁ'\mmr_mmwun-hr

CLIMATE CONDITIONS (if sampling putaide]
Aletomp: _2.L7 ¢ Wind Direction: _3)!/. 7 Wind Speed (knets):__ L.

Precipitation: rain / mist / snow /N/A Cloud Caver: 0%, 10%, (25 b, 50%, 75%, 100
Snow Govar(ﬁ@m%. 25%, 50%, 75%, 100% Dust in area: Visible) Not Visibla

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs in sample, hole in vestibule, etc.)

Date Sample Collected was Daployod (b 20le/0y [ ol
LOME vﬂ| fjl G |ﬂwj3 wﬂw"!iff. Hur_ jf);cJ".r 3 qdjq:r(ﬂ,j ﬁmff

Total Volume of Water After Melting _ 20() (L)
Fil;ar Weight of Filter | Filter + Residue ?NB::;:: Comments
L 114.9 34, Y 445
2
3
4
5
6
7
8 ;
g
10
11
Totals
Document #: ENVI-178-0312 RO o This I not s contrelled decument when printed

EfTeetive Diaip: 26=-March-2012 11,2 Forms



OJUL] OTY]

Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO -
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Callection Field Sheet

Page: 1 of 2
LOCATION NAME: M_ DATE (dd-mmm-yyyy): )_/‘J_(,va e 2a00:_ | /1)
SAMPLED BY: [/ [/ TYPE OF SAMPLE: @Ei_i’;) Other
GPS COORDINATES (UTM): ]! 204 E__ 7152154 N (Zona) )

BESGRIPTION: __ | 1 (ponyp?

LIMATE CONMOITIONS (if sampling outsids
Alr Temp: 15.20.'c Wind Direction: _ 2H0'S  Wind Speed (knots):_ /- &
Precipitation: rain / mist / snow / N/IA Cloud Covor: 0%, 10%, 25%, 50%, 75%, 100
Snow Covar: 0%, 10%, 25%, 50%, V5%, 100% Dust in area; Visibla, Nol Visible

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs in sample, hole in vestibule, etc.)

Date Sample Collectod was Deployed__ w016 /O3] 30

jd}{'-l-' ':I{- ].J"a-"f.j r_JI‘I..?.-‘:'.f"I-"“?;}j y '[Jllf'}li' }JI{ (':-l‘“ :;i.'._'.{._-;-

Total Volume of Water After Melting | ? 5-. {mL)

Filter | Waight of Filter |  Filter + Residue |  coidue Comments
# Weight
1 119, 4 195.9 .
2
3
4
5
6
7
8
9
10
11

Totals

Document #1 EMYI-178-0312 RO “This i nat o coniralled dosument when printed

Effective Dalo: 26-March-2012 10.2 Fomms




OJUL] OTY]

Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: Dusr 10 DATE (dd-mmm-yyyy): @0lh- 071~ &7 TIME (24:00):_15' {2
SAMPLEDBY: __ DD/S S TYPE OF SAMPLE: Dust ) Other.
GPS COORDINATES (UTM): _ 23X 04 E_7/4892Y N (Zone) 2.
DESCRIPTION: _Da.lh o8 Nal Sioci pile
CLIMATE CONDITIONS (if sampling outside)
Air Temp: |16 ¢ Wind Diroction: 2.4 Wind Speed (knots):_| .6
Precipltation: rain / mist / snow /(N/ Cloud Cover: 0%, 10%, 25%, 50%, 75%, 100
Snow Cover: 0%, 10%, 25%, 50%, 75%, 100% Dust in area: Qﬂ_e-}h_lp?blm Visible

COLLECTION COMMENTS: (l.e. damage to station, bugs - twigs In sample, hole in vestibule, etc.)

Date Sample Collocted was Daployod 01k~ 0%~ &>
- Rea Ries

et w{\st]ml“l";
' \!".‘.".;.ﬁ‘%ﬂ\v \5:’._\-\ its \ﬁlﬂk"ﬂr

Total Volume of Water After Melting : {00 (mL)

Filter Residue

Weight of Flltarh Filter + Residue Wel_g ht Comments

T a8y | gonx G716

Document f: EN Vlr]'}'&ﬂj I?.RU = : Thl'l l: ;Hjl o controlled document whan printed
Effective Dnte: 26-March-2012 102 Forme




OJuILORY

Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LocaTion Name: _ [UJST CA oaTe (dd-mmmeyyyy): 20 - 3i] - 2006 Time 2a:00):_1G: 48
SAMPLEDBY: __ D5 TYPE OF SAMPLE: Dust Other

GPS COORDINATES (UTM): __5 24979 g 7144270 N (Zone) ] 2
DESCRIPTION: __ 20 of  [icul

)
CLIMATE CONDULIGNS ( sarmphig ouizide: =

AirTemp: .9 ¢ Wind Direction: _ 2015 Wind Speed (knots): 2 O

Precipitation: rain(i’iﬁl? snaw f NiA Gloud Cover: 0%, 10%, 25%, §0%, 75%, 100
Snow Cover: 0%, 10%, 25%, 50%, 75%, 100% Dust in area: Viaibla.nghfi‘

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs in sample, hale in vostibule, etc.)

Date Sample Callocted was Daployed

Clﬂudy ln.lrn{,"ﬂ’.f"* o few b,..?ﬂ, ,.,m?:'.nm{' > dd{im'ir@l ﬂufr:.

-
Total Volume of Water After Meiting:___ |90 (mlL)

Filtar Residue

" Weight of Filter | Filter + Residue Weight Comments

120, 8 132, % 32.0

W 0|~ G| B L -

-
o=

11

Totals

Document - EHVI-178-0312 0 This i3 not n controlled dogument when printed
Effective Date: 26-March-2012 102 Forms




oJui] ony

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: = 28-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
LOCATION NAME: m DATE (dd-mmm-yyyy): MTIME a:00_1OVS
SAMPLED BY: __ 00 TYPE OF SAMPLE: (Dust) Other
GPS COORDINATES (UTh): _ 528 /)Y E_ 7153276  N(zone)__ %A

DESCRIPTION: Ol of F?H,,,,g&? ed_daliad

CLIMATE CONDITIONS (if sampling oulside)

Air Tomp: 1.5/ ¢ Wind Direction: _300.4 Wind Spaed (knots):__| 6.0
Pracipitation: ralnfmiatfsnuw@ Cloud Gover: 0%, 10%, @5%,) 50%, 756%, 100
Snow Cover(0%)10%, 26%, 50%, 75%, 100% Dust in area: Visible, {6t Visible

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs in sample, hole in vestibule, etc.)

Date 8ample Celloctad was Doployed__Unirpmen 201 /04 /O
".SIHI." b“a.‘) v |I:JL'5 E?{” ﬁ}ﬂ!"! Ilrllf',;u

Total Volume of Water After Melting : éQ (ml}

" Filter Residue

# Weight of Filter | Filter + Residue Weight Comments
1 121, 3 J20: D 149
2
3
4
5
6
n
8
9
10
11
Totals
Document i~ ENVI-178-0312 RD “This s nat a controlled document when printed

Effective Date; 26:March-2012 10,2 Fonng




OJULL ONY

Dust Gauge Collection Field Sheet

Mo: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: B US* g DATE (dd-mmm-yM):%-A%'O% "QOMTIME (24:00):. E E; ;O
sampLED BY: VG Ty TYPE OF SAMPLE: Dust Other,
GPS COORDINATES (UTM): E N (Zone)
pEscRIPTION: N D{.: TLAnwnen,,

¢

CLIMATE CONDITIONS (if sampling outside’

Air Temp: 7 c Wind Direction:
Precipitation: min / mist / snow {N/
SnuwCaver@),mn 25%, 50%, 75%, 100%

Wind Speed {knots}):
Cloud Cover{ 0%, 10%, 25%. 50%, 75%, 100

Dust in area: WSIME@

COLLECTION COMMENTS: {i.e. damage to station, bugs - twigs in sample, hele in vestibule, etc.)

Date Sample Collected was Deployed

20i¢- 07-07 1844

| !

AN ANENC S o ‘ :
i i ; g - i 'wL... 1 rkr\::;:_-r ; \f [REne -~
Noa TO pre Lrp s YRt g PERRG mGe s T ST T m@

<]

Total Volume of Water Atter Melting :M(mu

F“;e’ Weight of Filter | Filter + Residue ﬁ‘:égﬁf Comments
1 AT A03.0 L B ¥
2 1230 155, % - 0o
3
4
5
&

7

B

9

10

11
Totals | “And. 7 | 551 & Rl

Docament §:  ENVI-178-0312 R0
Elfestive Date: 26-March-20£2

This is not a conlrolled document whes printod
10,2 Fonns

o oY

Dust Gauge Collection Field Sheet

Mo: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dui
Task: Dust Gauge Collection Fieid Sheeat
Page: 2 of
Revision Histo
Revision | Revision Description Date of Revision Author
0 Initial Release 16-Mar-2012 C. Dul

Document ¥ ENVI-178-0312R0

Elfective Date: 26-March-2012

‘Thiz it not & controlied document when prinled

10.2 Fonns




onnyony

Dust Gauge Cotlection Figld Sheet

‘ No: ENVI-178-0312
iArea: 8000 Revision: RO
‘Effective Date:  26-Mar-2012 By: Dianne Duj
Task: Dusi Gauge Collection Field Sheet

Page: 1 of 2
GENERAL

SAMPLED BY: _ I\
GPS COORDINATES (UTM):

LOCATION NAME:M DATE (démmmeyyyyp: 6 -0 39 Cmme [u;oa):mﬁ_&
NG M

TYPE OF SAMPLE: (Dust>

E

Other,

N {Zone)

pescremon: DR shailovy Deavie
i

4
CLIMATE CONDITIONS (if sa

mgling outside)

Air Temp: E ‘c

Wind Direction:

Precipitation: rain f mist / snow AN/
Snow Covef: 0%) 19%, 25%, 50%, 75%, 100%

wind Speed (kngts):
Cloud Cover@?zjo%, 265%,  50%,

Dustin area: Visible,

COLLECTION COMMENTS: {i.e. damage 1o station, bugs - twigs in sample, hole in vestibule, ef¢.)

75%@

Date Sample Collectad was Deployed

30 i6-07-08

}
et o

“D v S\f

1730

Total Volume of Water After Melting © g ;(mL)

| Fi:;:er Weight of Filter Filter + Residue sz:;ﬁte Comments
t | 1ns. 2 153.5 36.2
b4
3
4
5
3
7
8
9
10
1
Tows | 1153 | [53.8 282

Document #:  ENVI-178-0312 R0
Effective Daote: 26-March-2012

This s not 1 controlled document when printed

10.2 Forms

OJUL] Ol

Dust Gauge Collection Field Sheet

No: ENVI-175-0312 !
\Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Du!
Task: Dust Gauge Collection Field Sheet
Page: 2 of
Revision | Revision Description Date of Revision Author
0 Initial Releass 16-Mar-2012 D. Dul

Document ¥: ENV]-178U312 RO
Effective Date: 26-Mureh-2012

This ts not a erntrolled document when printed

102 Forms




OJUILONY

Dust Gauge Collection Field Sheet
No: ENVI-17820312
Area: 8000 Revision: RO
Effective Date: 25-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Fieid Shest
Page: 1 of 2

GENERAL i
LOCATION NAME: E Yo% ,; DATE {dd-mmm-yyyy): %‘G@l 54 TIME (24:00); VDEL‘\

sampLED BY; _ DO TYPE OF SAMPLE: Dust Other.

GPS COORDINATES {UTM): E N (Zone)

pescrpTon: MfexT Moo Boa Ex'

CLIMATE CONDITIONS (if sampling outside’

Ajr Temp: Z c Wi frection: Wind Speed (knot;'.z'

Precipitation: rain /. Es:fsnow@ Cloud Cover: O%\_ %) 25%. 50%, 75%, 100
Snow Coveri0%, Y 25%, 50%, 76%, 100% Dust in area: VisiblefNet Visib

LY

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs in sample, hole in vestibule, etc.)

} Date Sample Collected was Deployed Q
‘ =0on/CTiol
\I\Jp: ii’i E"\ 1\ f‘,‘u:\j%.i.m

WY
Total Volume of Water After Melting : E""‘Ja_‘g L (i}

Fii;.er Weight of Filter Filter + Residue Rva::::te Comments
1 iag.y 278. 8 L 150'5%
2 t
3
4
5
B
7
8
9
10
11 .

Totals | & a7 o1 B O er— 50 =

Document ¥ ENVI-I78-0312 R0 This is notn controlled dopwmnent when printed
Effective Dale: 26-March-2012 10.2 Forms

ouiLony

Dust Gauge Collection Field Sheet

ENVi-178-0312

Area: 8000 RO
Effective Date: 26-Mar-2012 Dianne Dul
Task: Dust Gauge Collection Field Sheet
2 of 2
Revision | Revision Dascription Date of Revision Author
0 initial Release D. Dul

Doesment ¥ ENVI-178-0312 R0
Effective Dote: 26-March-2012

Thix is 0ot & controljed document when printed

10.2 Fomus




Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: 1D UST DATE (dd-mmm-yyyy): 2 3~ Dep - 2016TIME (24:001_ O 9]0
SAMPLEDBY: __ DD Fi TYPE OF SAMPLE: Dust Other
GPS COORDINATES (UTM): E M {Zone)
DESCRIPTION: ___hind (77 s Ao,
CLIMATE CONDITIONS {(if sampling outside)
Air Temp: ‘C Wind Direction: Wind Speed (knots):
Precipitation: rainlmist@N!A Cloud Cover: 0%, 10%, 25%, 50%M\75% 100
Snow Cover{ 0%) 10%, 25%, 50%, 75%, 100% .Dustin area: Visible, r\ﬂme)

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs in sample, hole in vestibule, etc.)

Date Sample Collected was Deployed 20!(, / {J7 ¢ 98 @ 8:45
=~ m{u 4 oo 0)3@)/‘16’56%'{“{“"

S 4 G

Total Volume of Water After Melting:_ /() (mL)

Fi:e’ Weight of Filter | Filter + Residue ﬁ::gl‘:te Comments
1 |28, & 144, % 16.
2
3
4
5
6
7
8
9
10
11
Totals | |0 % 2 1. 2 16
Document f: ENVI-178-0312 RO This is not a controlled document when printed

Citective Date: 26-March-2012 10.2 Forms



" Dust Gauge Collection Field Sheet .~
| | No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet
Page: 1 of 2
GENERAL }
LOGATION NAME: Dus-7 2 DATE (dd-mmm-yyyy): 20/4-© 9- 2t/ TimE (24:00):__[ 5750
samPLED BY: L)) 5 ] TYPE OF SAMPLE: Dust~ Other
GPS COORDINATES {UTM): E N (Zone)
DESCRIPTION:
CLIMATE CONDITIONS (if sampling ouiside)
Air Temp: C Wind Direction: Wind Speed (knots):
Precipitation: rain / mist / snow FN/A Cloud Covery 0%/10%, 25%, 50%, 75%, 100
Snow cwé(i@ho%. 25%, 50%, 75%, 100% Dust in area: ..{/isibl.é.,;N.ot"\ii'éi'b"l?}

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs in sample, hole in vestibule, etc.)

Date Sample Collected was Deployed__~ © { k»— ¢¥7 -~ .7 /73

[/\w/\: ("i/ [Ny 'i:'ﬁ-ﬁ ’

X |
*\J\Sa\gh Au.d)% oV ‘P“ilh"/
- %qv\& ok '.\3‘*‘33'

- ‘\&\% \
Total Volume of Water After Melting: .~ 1 U (mL)

Fi!;e' Weight of Filter | Filter + Residue 'ﬁ::g;‘f Comments
1 [1(p0 130, Y VL L.{ Ry
2
3
4
5
6
7
8
9
10
11
Totals i D 12004 whoof
Document #:  ENVI-178-0312 RO This is not a controlled document when printed

Effective Date: 26-blarch-2012 10.2 Fonms




OJULLOnY

Dust Gauge Collection Field Shest

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Tack: Dust Gauge Collection Field Sheet

Page: 1 of 2

GENERAL

LOCATION NAME: DA‘I‘E(dd-rnmm-yyyy)r;M L;’M' ;“5 TIME (14:00):!’43 ;

SAMPLED BY: _ b/ TYPE OF SAMPLE: Other.

i E
GPS COCRDINATES (UTM}: __" g N {Zone}

DESCRIPTION:

CLIMATE CONDITIONS (if sampling outside)
Air Temp: ‘C wind Cirection:
Precipitation-?f;%\: mist/ snow’ NiA

Wind Speed (knolsj:
Cloud Cover: D% 10%, 25%, 50%, 78%, 100
Dust in area: Visible! Not Vislble

Snow Coveri 0% A0%, 26%, 50%, 75%, 100%

COLLECTION COMMENTS: {i.e. damage to station, bugs - twigs in sample, hole in vestibule, etc.)

Dare Sample Collectad was Deployed :76’-‘3{’ [ ] ,&)
Lty . & i tn 7 : Do
ot o (1S Quiwr coloved
WE SR PN VORI U P t /
PRSI G B v For | {Dbi&o -\(&N'CK/

A ks

T
Total Velume of Water After Melting : :’:} SE

Filter | Weight of Fiter |  Filter + Residue F:,S:::Ef | Comments
A% D | 133, 59
z [ )19 1351 18- %
s ldaeq [3LA 2
< oy g | 1316 28
5 | Jazq 1134.9 5.0
6 | 1% 2~ [ 1311 2.3
7
8
g
10
11
Totals | 745 7? 4.0 22 i

This is not 0 controlied document when printed
[0.2 Forms

Decument #: ENVI-178-0312 RO
Elfective Date: 26-Mnrch-2012

oI ON]

Dust Gauge Collection Field Sheet

Area:
Effective Date:
Task:

No: ENVI-178-0312
8000 Revision: R0
26-Mar-2012 By: Dianne Dui
Dust Gauge Collection Field Sheet

Page: 2 of

Revision History

Revision

Revision Description

. Date of Revision

Author

v} Initial Release

16-Mar-2012

D.Dul

Document #: ENVI-178-0312 RO

Eflective Date: 26-Mureh-2012

Thiz {3 not o controfled document when printed

102 Fony




ouIOny

Dust Gauge Coilection Field Sheet g Dust Gauge Collection Field Sheet
No: ENVI-178-0312 o No: ENVI-178-0312
Area: 8000 Revision: RO "'i Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul =i |Effective Date: 26-Mar-2012 By: Bianne Du}
‘,Tas k: Dust Gauge Collection Field Sheet 5 Task: Dust Gauge Coilection Field Sheet
| Page: 1 of 2 8 Page: 2 of 2
GENERAL
LOCATION NAME: \ S 7 DATE (dd-mmm-yyyy):}'(}‘{}ﬁ’:é@m% TIME (24:00): \%L\‘O Revision Histo!
SAMPLED BY: TYPE OF SAMPLE: @ LS —— Revision | Revision Description Date of Revision Author
GPS CODRDINATES (HTM)i - E N (Zone) 0 Initial Release 16-Mar-2012 D. Dul
DESCRPTION: _Lostans ST B od  Arefiand  breodd
CLIMATE CONDITIONS (if sampling outside]
Air Temp: R ‘C Wind Directicn: Wind Speed {knots}_______
Precipitation: rain / mist / snow@ Cloud Cover: 0%, 10%, 25%., 50%. 75%, 1 }
Snow Cove10%, 25%, 50%, 75%, 100% Dust in area: VlStbl@\stwbl
COLLECTION COMMENTS: (i,e. damage to station, bugs - twigs in sample, hole in vestibule, etc.}
Date Sample Coli: ."\\\vas De;iuloyed }D 66 _ 0-7 “OO\ ‘. J\}%
Mo \"\3\_, 55
Total Volume of Water After Melting 5 z _5 (mL)
Filter . - N . Residue

" Weight of Filter Filter + Residus Weight Comments

! 1281 128.3 30, &

2

3

4

£

&

7

8

g |

10

11

I

Totals | |98 | 158.% 30.2
Document ¥ ENVE-178-G312 R0 Thiz i3 nota conuolled document when printed Document #: ENVI-3 7803 3 RO This is rot p controlled document when pristed

Elfective Date; 26-March-2012 102 Ferms Elfsctive Date: 26-March-2112 10,2 Forns




.. DustGauge Collection Field Sheet .-

No: ENVI-178-0312

Area: 8000 Revision; RO
Effective Date; 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2 _
GENERAL
LOCATION NAME: DM 4 (/ 8 DATE (dd-mmm-yyyy):flm L-OF.0 L{'TIME (24:00):_| /4O
SAMPLED BY: 012/ S TYPE OF SAMPLE:CUE@ Other
GPS COORDINATES (UTM): E N (Zone)
DESCRIPTION:
CLIMATE CONDITIONS (if sampling outside)
Air Temp: ‘C Wind Direction: Wind Speed {(knots):___
Precipitation‘:_w[aj«p / mist / snow /J(JT’AZ) Cloud Cover: 0%, 10%, 25%, 150%, 75%, (100“1\
Snow md@gf@)fo%, 25%, 50%, 75%, 100% Dust in area: Visibie,@ﬁ Visible T

COLLECTION COMMENTS: {i.e. damage to station, bugs - twigs in sample, hole in vestibule, etc.)

Date Sample Collected was Deployed__ -/ 01 &~ (7 ™ ) ,?}
L‘){/S of &? \\{ 5 <\l some et -
FIIHC’,f ll"‘% d.‘@'f.,tﬁ N \/"56005 wmla s /01!6 of bués
Total Volume of Water After Melting : ‘jfji :_? }’2; {mL)
Fi:;er Weight of Filter Filter + Residue ﬁ:ig:f Comments
1 125{ L ]Q\C“[ 0.9 "Q Hcr H»")}:‘nf‘(,]: no g
2 NG 2 1164 N i} .
5 LG H HE. 5 Q. | ’ )
4 &, 5 5. 8 0.3 ) )
5 [0% . { 128. 8 0. | "
6 6. 9 i, 9 0.0 " )
7 H,Q, ‘ é J23 3, @ ? {/,mr'!\'(/r”_i catye ol £ e
8 5. 6 6. [ 0.4 [He, shived " ro yurtioks of
°  hl.o 12.1.0 B0 Y0 parkiden un oy ot £HL
1019, 13| 0.0 "
11280 1294130.0 | .0 " |
Totals | 1399, ) (2577 13 51 19.Y
Document #: ENVI-178-0312 RO This is not a controled dosument when printed

Effective Date: 26-harch-2012 10.2 Fomns
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Dust Gauge Collection Field Sheet

MNo: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL 3

N, et G
LOCATION NAME: 1S T}
sampLen By MG/ ern TYPE OF SAMPLE-.@ Other.

GPS CODRDINATES (UTM}: E N [Zone)

Lorp et
DATE (dd-mmm-yyw):é"-‘ R [l£ TIME (24:00): ”:h!“?

DESCRIPTION: B TRA  conas
7 " i
1 ¥

CLIMATE CONDITIONS (if sameling outside

Air Ternp: ‘Q ] Wind Rirgction:
Pracipitation: tajn / mist / snow /

Snew Cover,, 0% 10%, 25%, 50%, 75%, 100%

Wind Speed (knots):
Cloud Cover: 0%, 10%, 25% 50%, TS%,Q‘__C-!D :1'
Dustin area: Visible (Not Vigihle

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs in sample, hole in vastibule, etc.}

Date Sample Collected was Deployed,
: B I
WH(-o7 -7 U1

gt |

N D\Jt"\js

Total Volume of Water After Meffing ; !Q{ 2 (mL)

F“;e’ Weight of Filter |  Filter + Residue T,::;;;‘f Comments
6 A 1093 | 531
2
3
4
5
6
7 i
i
9
10
11
Totals | | ((, 2 169.3 5.1

Tiocumenl #:  ENVI-178-0312 RO This is not 5 conlrelled docwment when pristed
Tffeative Date: 26-Mapch-2012 102 Forms
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Dust Gauge Collection Field Sheet

Mo: ENVI-178-0312
Area: 6000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Cellection Field Sheet

Page: 2 of 2

Revision Histo
Revision | Revision Description Date of Revision Author
0 initial Release 16-Mar-2012 D. Dul

Docament #: ENVI-178-0312 RO
Eflective Date: 26-March-2017

Thiz s not o eotitrolled document when printed

102 Forms




Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL

' - , -

LOCATION NAME: [ st 10 DATE (dd-mmm-yyyy): 28 - Sezn ~ 206 TIME (2a:00):_()F: 5}
SAMPLED BY: _ 101D F¢ TYPE OF SAMPLE: Other
GPS COCORDINATES (UTM): E N {Zone)
DESCRIPTION:
CLIMATE CONDITIONS (if sampling outside}
Air Temp: O C Wind Direction: Wind Speed {knots}):
Precipitation: rain / mist l.’ N/A Cloud Cover: 0%, 10%, 25%, 50%, 75%, @
Snow Cover: k% 10%, 25%, 50%, 75%, 100% Dust in area: \Visible, Not Visible

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs in sample, hole in vestibule, etc.)

Date Sample Collected was Deployed Q Of [é / Q7Z Q7 @? ,Q: i (/SW

- weder + buzp przseﬂzf

- MO5~I—,3, fll‘é'ﬁ

Total Volume of Water After Meiting - 75{ 2 {mL)
Fil;er Weight of Filter | Filter + Residue’ sz:gs: Comments
! IWAE| 25549 138.2
2
3
4
2
6
7
8
9
10
11
Tows | (. | 050G 13%.2

Document #: ENVI-178-0312 RG This is not a controlled document when printed
Effective Date: 26-March-2012 10.2 Forms
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Bust Gaugs Collection Field Sheat
No: ENVI-178-0312
|Area: 8000 Revision: RO
iEffective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet
Page: 1 of 2
GENERAL

LocamonNavE )1 € T O\ DATE [ mmmpy SO0 b - D0k e ooy DD

SAMPLED BY: _Nif- T M\ TYPE OF SAMPLE: (@ Other.
GPS COBRDINATES (UTM): E N {Zone)

DESCRIFTION: 3 oi'he &% BN

CLIMATE CONDITIONS (if sampling outside)
[
Air Temp: }-" ‘C Wind Direction: Wind Speed {knots):
Precipitation: rain / mist / snow (VA Cleud Cover: 0%, 10%, 25%. 0%, {75%, 100

Snow Cnver{% 10%, 25%, 50%, 75%, 1D0% Dust in area: VisibleiNul\flsibleb

COLLECTION COMMENTS: (i.e. damage to station, Bugs -twigs in sample, hale in vestibule, etc.)

Date Sample Colt 3 was Deployed,

I06(- DT 3O (4T

§

\-’\EL\E\,CV\ : \\7‘ [

Total Volurme of Water After Melting : 3 :5 Q {mL}

Filter Resgidue

# Woeight of Filter Filter + Residue Weight Comments
111291 13821389 9.4
2

3

4

5

[

7

8

9

10

11

Towis | 1029, | [38.2 9.y

Docurment #: ENYI-178-03{3 RO “This is not a controlled documeat when printed
Eilcctive Date: 26-Mareh-2012 1.2 Forms
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Dust Gauge Collection Field Sheet

Area: 8000

ENVI-178-0312

RO
Effective Date: 26-Mar-2012 Dianne Dul
Task: Dust Gauge Collection Field Sheei
2 of 2
Revision | Revision Description Date of Revision Author
o] Imitial Rel D. Dui

Document #: ENVI-1T80312 RO
Eiloctive Date: 26-Mirch-2012

“This is not n contmllied docwment when printed

102 Fors




Dust Gauge Coliection Field Sheet EEt SERNCRHI A .
No: ~ ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet
Page: 1 of 2
GENERAL
LOGATION NAME: fl} (3 DATE (dd-mmm-yyyy): 20U~ AL TimE (24:00):_| O A
SAMPLED BY: __ DDL5 M TYPE OF SAMPLE;- Diu?t'\ Other.
GPS COORDINATES (UTM)' E N (Zone)
DESCRIPTION: (41 of Dyl
CLIMATE CONDITIONS (if sampling outside)
AirTemp: Wind Direction: Wind Speed (knots):

Cioud Cover: 0%, 10%, 25%, 50%, 75%, (OCB
Dustin area: Visible (ﬁot V'S_bﬁ

Prec:pltatlry 'xn / mist / snow l@

SnowCover( %, 10%, 25%, 50%, 75%, a.-

COLLECTION COMMENTS: {i.e. damage to station, bugs t\ngs in sample, hole in vestibule, etc.)

Date Sample Collected was Deployed fffe (‘n - O/ 5
rgq(ég f-‘ \A)Q‘L’ﬂ/
- \]{ Sn., L‘: C\\.A Sk (L "‘E

TG eTaGAlCs B o‘il“%ﬁcf?-f"'

[ K
f {.,‘ i3
Total Volume of Water After Melting: ¢ ( i (mL)

Fi:er Weight of Filter Filter + Residue I;?::g;: Comments
1 |1h % AL 5 9./
2 1265
3
4
5
6
7
8
9
10
11

Totals | |1(, . 3 (96,5 9.7

Document #: ENVI-178-0312 RO This is not a controlied document when printed

Efliective Date: 26-March-2012 10.2 Forms
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Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
LOCATION NAME: DU'."!{Z { DATE (dd-mmm-yyyy): C"‘I - Jani- oI TIME (24:00): l‘q O
SAMPLED BY: K& 36 TYPE OF SAMPLE: Dust Other

GPS COORDINATES (UTM): S 334964 & FISH32L  nzene_ [/

DESCRIPTION: L

CLIMATE CONDITIONS (if sampling oulsida)

Alr Temp: © f& G Wind Diraction: 4_'?[ [P Wind Spead (knots): i
Pracipitation: minamistfsnnwﬁx Cloud Cover: 0%, 10%, 25%. 50%, 75%, (1’_@?
Snow Cover: 0%, 10%, 25%, 50%, 75%, @ Dust in area; Vlaib[f.N:ﬂ Visible

—_—

COLLECTION COMMENTS: (L.e. damage to station, bugs - twigs in sample, hole in vestibule, etc.)

Date Sample Collected was Daployed 22O\ (A - ~25
Waler (the clowdy some midlsize pastiddes

Total Volume of Water After Melting : EE_SG‘S 5/8 (mb)

FI:” Weight of Filter |  Filter + Residue %:'::;:: Comments
1| 1.8 /76 -0 85
2
3
4
5
]

7
8
9
10
11
Totals | [[ . € (9.0 RS

Document #: ENVI-)78-0312 RO This k% not a controlled document when printed
Effective Date: 26-March-2012 102 Forine
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No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date:  26-Mar-2012 ) By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: -4 pof 2 |
GENERAL
LOGATION NAME: ___ 21\ DATE (dd-mmm-yyyy): M TIME tza:ou):ﬁlﬂ__
SAMPLED BY: _ K6 36 TYPE OF SAMPLE: (Dus Other

GPS COORDINATES (UTM): 5 33675 € H5i 3739 Nizone) /7

DESCRIPTION: é}jd&!ﬂ%ﬂ:ﬂi% G{,,gg,é 5’&‘%9‘3 Cﬂzzﬂgégdn

CLIMATE CONDITIONS {If sampling outside)

AIrTump:"!% C Wind Direction: dﬂgﬂ Wind Speed (knots); Z

Procipitation: rain / mist / snow (173 Cloud Cover: 0%, 10%, 26%, 50%, ?5%.@6&
Snow Gover: 0%, 10%, 25%, 50%, 76%. ﬁb Dust In area: Visible, Not Visible '

COLLECTION COMMENTS: (i.e. damage fo station, bugs - twigs in sample, hole in vestibule, ate.)

Date Sample Collected was I:Iuplnyla-d' a_{&_! (3] 'ﬁiﬂg: a q—
O

[iile cloudy Fe paviides

Total Volume of Water After Melting : SQD (mL)

Filter Residue

4 Weight of Filter | Filter + Residue Weight Comments
1 12,4 L | IE#
2
3
4
5
6
7
8
9
10
11

Totals | )93 ¢ (ol 157

Document #) ENVI-178-012 RO "This i not a controlled document when prinied

Effective Date: 26-March-2012 10.2 Forms
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No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date:  26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LOGATION NAME: [Pust 2 DATE (dd-mmm-yyyy): 04 =Tetn- 200X rimie 2400y, | 53 ¢
SAMPLEDBY: _X' > 1t TYPE OF SAMPLE: t Other___~

GPS COORDINATES (UTM): __ 535004 & S(¥7  Nzone) L8~
DESCRIPTION: Brqonrt

CLIMATE CONDITIONS (if sampling outside)
Alr Temp: ""ﬂ& y Wind Direction: m Wind Speed {hnnts):i
Precipitation: rain / mist / snow M Cloud Cover: 0%, 10%, 26%, 50%, 75%, 00
Snow Cover: 0%, 10%, 25%, 50%, 75%, (1@ Dust In area: Visible, @
COLLECTION COMMENTS: (l.e. damage to station, bugs - twigs In sample, hele In vestibule, etc.)
Date Sample Collectod was Daployed_ ¢ le ”&‘ o
Waker Wile Cloudy @
Total Volume of Water After Melting : 5%S (mL)
Filter Residue
Weight +
# eight of Filter | Filter + Residue Weight Comments
1 /176 2034 95.¥
2
3
4
5
5]
7
8
9
10
11
Totals | (7.6 2134 I5X
Document . ENVI- [ 780312 1O This ks itot & eontralled document when printed

Effective Dute: 26-Mprch-2012 102 Forms
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Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
Location Name:_DUSTH  DATE (dd-mmmeyyyy):_0b-Ju-04(F TmE (24:00: /00
SAMPLEDBY: __ Jir 5% TYPE OF SAMPLE: Dhig¥ Other

GPS COORDINATES (UTM): 5 11397 e HIMLIF N (Zono) _AE /2=

DESCRIPTION: {ﬁ,1mwn!-gﬂ(¥ dluask LATLES collechion

CLIMATE CONDITIONS (if sampling oulside)

Alr Temp: "'Mg ‘G Wind Directlon: HH" Wind Spead (knots): E

Precipitation: rain!mistfunmuﬂ‘{@ Cloud Cover: 0%, 10%, 25%, 50%, 75%, éﬁ?
Snow Cover: 0%, 10%, 25%, 50%, 75%. }00% Dust in area: \r‘lslbln.td@

_GOLLECTION COMMENTS: (L.o. damage to station, bugs - twigs in sample, hole in vestibule, otc.)
Date Sample Collectod was Deployed__ 0 [ -0 =24

- Lo clowely . Wb deors

Total Volume of Water After Melting : S ?ZC' {mL)

Filter Residue

# Weight of Filter Filter + Residue Welght Comments
1 [29.2 (4E.4H /22
2
3
4
5
6
7
8
9
10
11
Totals _i}bj 9. H.’K_L_{ / e
Document #;: ENVI-1 780112 RO This is nol o contralled d_uuurncni when printed

Effective Dale: 26-March-2012 10.2 Forms
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Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO ~
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: D[.&f;;l( 5 DATE (dd-mmm-yyyy): ﬂ"‘f"’jﬂ n- 0\"Y TIME (24:00): H’ | H
SAMPLED BY: __ ¥'(, T6 TYPE OF SAMPLE: Other
GPS COORDINATES (UTM): 5 25 [ E_7(55/3% N (Zone) Va2
DESCRIPTION: &) L1,
CLIMATE CONDITIONS (if sampling outside)
Air Temp: [ 2 'C Wind Direction: _ﬁﬁa}_ Wind Speed (knots): Z
Precipitation: rain / mist | snow / N7 Cloud Cover: 0%, 10%, 2%, 50%. ?5%@@

Snow Cover: 0%, 10%, 26%. 50%, 76%, /T00% Dust in area: wmm@
S |

COLLECTION COMMENTS: (Le. damage to station, bugs - twigs in sample, hole in vestibule, etc.)

Date Samplo Collactod was Deplnyad_ﬁ_@_\_hﬂ_ﬁ
It cloudy

Taotal Volume of Water After Melting ; ":Hfb {mL)

F':,:“' Weight of Filter | Filter + Residue ':';ﬁ““*““ Comments
eight

T | #6_| Josz [ gz

£ eI D 2%.%

3

4

5

6

7

8

9

10

11

Totals | (3.0 yy, 2.9

Document #,  ENVI-178-0312 RO This is not n controlled document when printesd
Effective Date: 26-March-2012 10.2 Forns
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No: ENVI-178-0312
Area; 8000 Revision: RO
Effective Date:  26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: IZHET b DATE (dd-mmm-yyyy): [J3- ka7 TIME i24:001=_M__' 0
SAMPLED BY: _ J(r <l TYPE OF SAMPLE: Dust Other

GPS COORDINATES (UTN): S 37503 € 7HS293Y _ N(zone) /-

DESCRIPTION: (Dypt r-!—mL,Laiws}_g.a.u@LuiﬁunéﬁH

CLIMATE CONDITIONS (if sampling cutside)

Air Temp: _~ o Wind Direction: Z!W Wind Spoed (knots)!_{_.L
Precipitation: rain { mist / snuw@ Cloud Cover: 0%, 10%, 25%, 50%, 75%, @

Snhow Cover: 0%, 10%, 25%, 50%, 75%, @ Dust In area: . Not Visible

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs In sample, hole In vestibule, ete.)

Date Sample Cellectod was Daployed__=le =06 - 25

Total Volume of Water After Melting !..Sajo—INLl

F':;“" Weight of Filter | Fllter + Residue %::I';:f Comments
1 [17-4 /53,3 5. %
2
3
4
5
6
7
8
9
10
11
Totals | ({7 Y /33 35.¥
Doncument #;  ENVI-178:0312 RO This Ia not n controlled document when printed

Effective Dole: 26-March-2012 102 Farma
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Dust Gauge Collection Field Sheet

No: "ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1T = 2 |
GENERAL
LOCATION NAME: Im% LT DATE (dd-mmm-yyyy): b~ Jin~ 2Ol TIME (24:00): Zza 0
SAMPLED BY: __ “I(v 5 TYPE OF SAMPLE: fu Other

o

GPSCODRDINATES(UTN:I): S36XE8 e F5H5L0 N (zone) ) &k

DESCRIPTION: 12| uewq—ﬁgl_\(_eﬁ‘u_ngugﬂ r'ﬂ”ﬂp:;mh
CLIMATE CONDITIONS (i i m
Air Temp: '-I b ‘C Wind Direction: ﬁz!ﬂj Wind Speed (knots): ﬁ

Precipitation: rain / mist / snow /| Cloud Cover: 0%, 10%, 25%
Snow Cover: 0%, 10%, 25%, 50%, 76%, @‘5? Dustin area: Visible, A

650%, 75%, (1007

COLLECTION COMMENTS: (i.e. damnqg %ﬁ}g&on._huga - twigs in sample, hole In vestibule, etc.)

Data Sample Collected was Daployed ool
“Wibe cloudy  po dabory
Total Volume of Watar Aftar Melting ; 52:; {mL)
Filter ~ Residue
p Weight of Filter | Filter + Residue Weight Comments
L {706 Y33
3
3
4
5
G
7
8
a
10
11
Totals | /17 3 [70.6 3.3
Document i ENVI-178-0312 RO “This i not n controlled document when printed

Effective Date: 26-March-2012 10,2 Forms
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Dust Gauge Gollection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: 1% DATE (dd-mmm-yyyy): ~Tan-3007 TivE (2a:00):__ Y- 50
SAMPLED BY: j‘r.— Al TYPE OF SAMPLE: Dust Other

GPS COORDINATES (UTM): __ S5 %)Yl e 7154 )Y b N (Zone) /&~

DESCRIPTION:

Alr Temp: 'l& 'C Wind Direction: W Wind Speed (knots): 2.3
Precipitation: rain / mist / Cloud Cover: 0%, 10%, 25%, 50%, 75%, A100

Snow Covor: 0%, 10%, “25%, ﬁ 76%, (T00% Dust In areay Visiblp, Not Visible

COLLECTION COMMENTS: {i.e. damage to station, bugs - twigs in sample, hole in vestibule, etc.)

Date Sample Collected was Deployed_ 20l -0 =

Total Volume of Water After Melting ;SO (mL)

F':;“" Weight of Filter | Filter + Residue R“::;;:f Comments
* [ _Jie.o /70.2 /4.2
2
3
4
5
8
7
8
9
10
11
Totas | /(). [30.2 4.7
Document i ENVI-178-0312 R0 Thiz iz not a conirolled document when printed

Effeetive Date: 26-March-2012 10,2 Forms
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Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date: 26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LOCATIONNAME: DUSY A DATE (dd-mmm-yyyy): O4-Jan 2017 rime (2a:00): 1142
SAMPLED BY: _ K& T TYPE OF SAMPLE: [ust) Other

GPS COORDINATES (UTM): __ SHIZ04 & “HSIS N (Zone) __{ 22

DESCRIPTION:

I
Alr Temp: = 'C Wind Direction: _f// Wind Speed (knots): E'
Pracipltation: rain / mist / snow Cloud Cover: 0%, 10%, 25%, 50%. 75%. CW

Snow Cover: 0%, 10%, 25%, ﬂ 75%, Dust in area: wmma&@

COLLECTION COMMENTS: (i.e. damage to statlon, bugs - twigs in sample, hole In vestibule, ete.)

Date Samplo Gollocted was Deployed_&. Ol lo = 0 = &l (,

Total Valume of Water Aftor Melting : 850 (mL)

FIS" | Weight of Filter | Filter + Residue Ru:::::: Comments
1 1.1 /266 9.9

.

3

4

5

&

7

8

9

10

1
Totals | //2./ [ 26 b 9.5
Document #,  ENVI-178-0312 RO "I is not o cantrolled document when printed

Effective Date; 26-Murch-2012 10.2 Forma
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Dust Gauge Collection Field Sheet

No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date:  26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet

Page: 1 of 2
GENERAL
LocaTion NaMe: [)|J5T 10 DATE (dd-mmm-yyyy): (067 Jee2200F TIME (24:00): ﬂaﬁo
SAMPLEDBY: _ D@ €5 TYPE OF SAMPLE: Dugt Other

GPS COORDINATES (UTM): _ 53 70F € HUXYZH  nzone)__ L~

DESCRIPTION: .

CLIMATE CONDITIONS (if sampling outside)

Alr Temp: "'“:z ‘C Wind Direction: ,fz‘f!ﬂ Wind Speead (knots): fz

Procipitation: rain / mist / snow (N Cloud Cover: 0%, 10%, 26%, 50%, 75%, (100,
Snow Cover: 0%, 10%, 26%, 650%, 7o%, @gﬁ) Dust in area: Visibla, Not Visible

COLLECTION COMMENTS: {i.e. damage to station, bugs - twigs in sample, hole in vestibule, etc.)

Date Samplo Colloctod was anlnwﬂ_ﬂ'_&ﬂ{_& -0 "9..‘?
Vo doudy - iy o

Total Volume of Watar After Melting : fS a (mL)

Filter Residue
4 Weight of Filter Filter + Residue Weight ‘ Comments
s (Ue.d 169! Sat
2
3
4
5
6
7
8
9
10
11

Totals | [/ Y MJO{,( ST

Dooumont #; ENVI-178-0312 RO This 15 not a cenlrolled document when printed

Effective Dale: 26-Morch-2012 10,2 Forms
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No: ENVI-178-0312

Area: 8000 Revision: RO
Effective Date:  26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet
Page: 1 of 2

GENERAL .
LocaTion Name: _ 05T £ | DATE (de-mmm-yyyy): (o 01-F0LF TIME (24:00): g&’gz

SAMPLED BY: __ T0r 65 TYPE OF SAMPLE: L?’ Other
GPS COORDINATES (UTM): __ 2 344 +9 e FIM .?"r’ﬂ N (zone) [ 7~
: o |

DESCRIPTION:

CLIMATE CONDITIONS (If sampling outside)
AlrTemp: =Lz ‘c Wind Direction: _/l/ i/ Wind Speed (knots): &/
Precipiation: rain / mist / snow @P Cloud Covar: 0%, 10%, 25%, 50%, V5%, é@?‘

Snow Cover: 0%, 10%, 26%, 50%, 76%, (1003’ Dustin area: Visible, NOFVisio2

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs In sample, hole In vestibule, etc.)

Date Sample Collectad was Deployed_()( é, -0 1= ;_lé
- Wo deforit

Total Volume of Water After Melting : é@{:? (mL)

Filter Residue

# Weight of Filter Filter + Residue Weight Comments
1 UEA | 242 T
2

3

4

5

6

7

a

9

10

11 5

Totals | //7.Y4 (2.2 b.L

Dogument #: EMVI-178-0312 RO This is ot a controlled dogument when printed
Effective Date; 26-March-2012 102 Forms




ojur ony

Dust Gauge Collection Field Sheet
No: ENVI-178-0312
Area: 8000 Revision: RO
Effective Date:  26-Mar-2012 By: Dianne Dul
Task: Dust Gauge Collection Field Sheet
Page: 1 of 2

SENERAL

LOCATION NAME: Pust €2 DATE tud-mmm-ww): —Ja of01%  TIME (24:00):.__@i‘f.§_
SAMPLED BY: _£7, J & TYPE OF SAMPLE: Other
GPS COORDINATES (UTM): ___S 2% 71 Y e #H 3:_-7 26 Nzoney_ [~

DESCRIPTION: I IJM&:KMJ' thﬁv ﬂ.ﬂ”ﬂ.ﬁ‘mh

Air Tamp: ~ >~ C Wind Direction: Zﬂij Wind Speed (knots): E
Frocipitation: rnlnfmlstmnuw@ Cloud Cover: 0%, 10%, 25%,.50%, 75%, /710
Snow Cover: 0%, 10%, 25%, , ?5%.@@ Dustin area: Visible, Mot Visib)

COLLECTION COMMENTS: (i.e. damage to station, bugs - twigs In sample, hole In vestibule, etc.)

Date Sample Colloctod was Doployed_ o 0\la~ 04 - 24|
\atlecvg Water 15 ¢ leas, 11ille duug’(

Total Volume of Water After Melting : {igg (mL)

Filter Residue

4 Weight of Filter | Filter + Residue Weight Comments
1 12§ -0 (40-6 /2.6
2

3

4

5

6

7

8

g

10

11

Towals | /280 140 -6 [2- 0

Document #: ENVI-178-0312 RD This is not o controlled document when printed
Effective Dute: 26-March-2012 10.2 Torms




7 Snow Sampling Field Sheet

No: ENVI-177-0312

Area: 8000 ‘ ~__Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet

Page: 1 of 2
GENERAL
LOCATION NAME: (;()/ ~{ DATE (yyyy-mm-dd): 24lb (M -0% TIME (24:00):_] LRSS
SAMPLEDBY: _____ r /4§  TYPEOFSAWPLE: Dust [AWater Quality [ QAQC:
GPS COORDINATES (UTM): __ (S 13909 E__HSUIT? Nzone) /& NaD&3
DESCRIPTION: Distance to Diavik_- ﬁ,, u-al_v_ km & Direction on: Land [ 8/or Lake[ |

CLIMATE CONDITIONS (if n ide]
Air Temp: ‘“'a_‘_ é 'C Wind Directi;n: 5 Wind Speed (knots): 5”

Precipitation: Rain / Mist / Show / lce / No Cloud Cover: 0%/ 19%( 5% / 50% !/ 75% / 100%
Dustin area: Visible [~ Not Visible Snow Condition: Crystaltized [ Packed kA Wet [ Dry (]
Depth | Length of | Weight of | Weight of Water Dust P t
Core of Snow Tube Empty Content ustrresen
g | Number [ Snow | Core{cm)| & Core (SWE)
5 {em) {SWE) Ak Yes/No Comments
@ ‘ : Y ’
o |+ [70 4§ 1545 125 1YY
2 Y
g b9 | 45 54.§ S Y
3 Y
H | b |57 X 10
4 - i S sz |V N
Dust (Min. of 3 cores — Total Water Content SWE =/> 25)
1 Y N
2 Y N /
s 4 "‘X/N
% 5 Y N
L
g 6 Y N
= 7 Y N
<
§ 8 Y N
@ 9 Y N
10 Y N
11 Y N
1 = YN
Water Quality {Min. of 3 cores — Total Water Content SWE =/> 100)
*** Water Content g, = Wt. of Tube & Core g — Wt. of Empty Tube g ***
Document #: ENVI-177-0312 Ré . This is not a controlled docwinent swhen printed -

Effective Date; 26-March-2012
10.2 Forms-20§2 Active Forms




5“ | No:  ENVI-177-0312
Area: 8000 Revision: R6
w’ g Effective Date: = 26-MAR-2012 By: D. Dul
5 Task: Snow Sampling Field Sheet
p—y Page: 2 of 2
Dust Sample Filters Total Volume of Melted Snow :_\b@__(mu
Filter # | Weight of Fiiter | Filter + Residue | Residue Weight Comments
] . G i.e % c_{t)uxin o
! 5.9 557’8 %/*q }vaagh{ ‘2‘6,9 Sfyw
2 b3 Lg%y o e o
3 K\
Wo ke WIS Il -8
M I S _ lada
Totals | (16549 | 516 | A4{9 a.rd
Water Quality Bottles Total Volume of Melted Snow : (mL)
Sample | Sample | Preserved: Sample Comments
e . Bottle Type* Type* Bl BaFCh.#'fol"g&c,
lt:)llrltlilég Analysts Type . _Loecdflion preserved if not
" in field, label changes
60 mL
1 I\_fll_(zt;lls Falcr:r:m [ ...wm#w
Tube e N
40 mL
Total
2 Mercury ;:z:; O O
3 Nutrients | 1;2;{;;— g = m
4 Routine P /}ggi{l‘y- n n
*Sample Type: GW, DUPW1/DUPW?2, FBW, TBW, EBW, REP1/ REPZ, Filter Blank
Additional Comments
Document #; ENVI-177-0312 R6 This is not a controlled document when printed

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



" Snow Sampling Field Sheet

ENVI-177-0312

No:
Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page: 1 of 2
GENERAL

LOGATION NAME;_GC [~ Q— U

pu
SAMPLED BY: .’Iﬁr / 64
GPS COORDINATES (UTM). sehay E
DESCRIPTION: Distance to Diavik fh gife.
£

o~
Air Temp: ’Q“E ‘C

DATE (yyyy-mm.-dd): 200 A0

TYPE OF SAMPLE: Dust [Water Quality [] QAQG:___

KAt

km & Direction

Cloud Cover:

TIME (24:00); 43 25

N {Zone} l % NAD 83

On: Land [7] &/or Lake[ ]

5

Wind Direction: b Wind Speed (knots):_
Precipitation: Rain / Mist / Snow / Ice /

0% /10% /

@/50%/7 % /,100%

Dustin area: Visible [1  Not Visible’g Snow Condition: Grystallized [ Packed[='Wet [] Dry ]
Depth | Length of | Weight of | Weightof | Water ;3 b
Core ~of Snow Tube Empty Content ust Present
g | Number | Spnow | Core (cm) | & Core Tube (SWE)
S {cm) (SWE) {SWE) i Yes iNo Comments
o 1 L;G’ 7;4 ea /5) YN
v
12 lyz [“dp [/ &
Y AN
3 1qz | 9 [ 1Y &
4 5& < | YN
1
2
N
3 v
Y N
s 5 [ Y N
:'E? 6 Y N
= Y N
E 7
g 8 Y N
& 9 Y N
10 Y N
11 Y N
}2/ YN

Water Quality (Min. of 3 cores — Total Water Content SWE =/> 100)

*** Water Content s = Wt. of Tube & Core g — Wt of Empty Tube g ***

Document #; ENYI-177-0312 R6

This is not a controlled document when printed
Effective Date: 26-March-2012 .

10.2 Forms-2012 Active Forms




SnowSampEmgFleidSheet S
@ No: ENVI-177-0312
Area: 8000 Revision: R6
Li Effective Date: 26-MAR-2012 By: D. Dul
: Task: Snow Sampling Field Sheet
pmry Page: 2 of 2
Dust Sample Filters Total Volume of Meited Snow : YO V(Y (L)
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
p vizaniz ge= (iu\s.{)f )
1150 MO ] tAs ] Seal\ awonnt of argonk
2 ' ML - EMAl TG/ T
a J\H}‘.A&»? !}'-E‘"'-'\s-‘ e um\.‘;
3 ;
Gan Jisrx.isl'u' s cgu o pn
4 . N el
I L — i}i}-!’iﬂf mfﬂ CR.&-MMM‘@L
Totals .o oo EL R
Water Quality Bottles Total Volume of Meited Snow : i{%ﬂ(mu
Botl ‘| Ssample | Sample | Sample Dlslaanlp;::?mmi]tsc
- ; ottle Type* | Type* | Type* Dl Batch # for QAQC,
':)Isricli:g Analysls Type l-ocation preserved if not
in field, fabel changes
- o
Metals 60 ml- O O O ”
1 Total Falcon
Tube
40 mL
Total o
2 | vewy | 37 0| O
; 120 mL o
3 Nutrients plastic o rj’yf O O
4 Routine ’g&gt’{c‘:— 0 m O
1000.mt™"
5 | TSSMurb/pH _paste | Y | O O O D A
*Sample Type: GW, DUPWl/DUPWZ,_ FBW, TBW, EBW, REP1/ REPZ2, Filter Blank
Additional Comments
Document #: ENVI-177-0312 R6 This is not a controlied document when printed

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



. Snow Sampling Field Sheet =~ . .~ =
No: ENVI-177-0312
Area: 8000 Revision: R6 .
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page 1 of 2
GENERAL
LocATIONNAME:_ S§l— 2~ DATE (yyyy-mm-dd): _ 20{ éfﬁﬁ Y3 Tive a:00): /X IS
SAMPLED BY: ___ Ve /45 TYPE OF SAMPLE: Dust [Jtater Qualty [] QAQC:
GPS GOORDINATES {UTM): /)‘Q;Zj g/ Y E__ {54 fé #  N(zone) / Zc% NAD 83
DESCRIPTION: Distance to Diavik Ak §14€ km & Direction On: Land [*] &for Lake[ |

c

Air Temp:

C
.,,2 e

Wind Direction:
Precipitation: Rain / Mist / Snow / Ice / Ko

S

Wind Speed (knots): 6

Gloud Cover: 0%/ 10%/25

4 1 50% 1 76% 1 100%

Dust in area: Visible []  Not Visible fxI Snow Condition: Crystallized [ Packed [=1'Wet [ Dry [
Depth | Length of | Weight of | Weight of Water Dust P
Core of Snow Tube Empty Content ust Present
g | Number | Snow | Core (cm) | & Core Tube {SWE)
& (cm) {SWE) (SWE) #% | Yesig, Comments
- e Y (N
o ! 4y q{ w05 L5 (/? Rep ool o brche
r Y EEN Y !
é 2 L\v%i (’ID E;t lr}“ \\[}; Pons puet § ¢4
Y N "
3 14y | Y 51§ 128 170
4 Y N
Dust (Min. of 3 cores — Total Water Content SWE =/> 25)
Y N "
.2 e
3 Y N
Y N
g 4
§- | 5 ‘Y N
g 6 Y N
= 7 Y N
e
é‘) 8 Y N
] 9 Y N
10 Y N
11 Y N
“12 Y N

Water Quality (Min. of 3 cores = Total Water Content SWE =/>> 100)

*** Water Content s, = Wt. of Tube & Core gy — Wt. of Empty Tube g ***

Document #: ENVI-177-0312 R6
Lffective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




. Snow Sampling Field Sheet = .~ .~ = .
@ ‘ No: ENVI-177-0312
Area: 8000 Revision: R6
k i Effective Date: 26-MAR-2012 By: D. Dul
-t —
s Task: _ Snow Sampling Field Sheet
pmry Page: 2 of 2
Dust Sample Filters Total Voiume of Melted Snow : ﬂ__ (L)
Filter #{ Weight of Filter | Filter + Residue | Residue Weight Comments .
1 ] Doz bindes m" s TP ]
/Q%'a ;&@'8 /0540 m[bw‘m &l ou (Q
2 ' Mf’/g dmgf s'.::f\ S:: ey
3 Ko M%G nics
4
Totals | /5 . A [03.:0
Water Quality Bottles Total Volume of Melted Snow : (mL)
| sample | Sample Sample | Preserved Sample Comments
Bottle : Type * Type * e (ci DI Batch # for QAQC, ﬂ;wi"‘
'g’r]:";g Analysis Type ' ' Location preserved f. not™
m field, labei. changes
60mL T
Metals . O O
Falcon
1 Total Tubs
40 mL "
Total e
2| ey | g =Pt
3 Nutrients 1;)2'25';’;;‘ O O
4 Routing ,:Lgf;gf'(;l- O O
1000 mL
sfaﬂﬁ’sﬁ;rbpr Som | | o [ A
*Sample Type: GW, DUPW1/DUPW2 FBW, TBW, EBW, REP1/ REP2, Filter Blank
Additional Comments
Document #: ENV-177-0312 R6 ' This is not a controlled document when printed

Effective Date; 26-March-20t2
10.2 Forms-2012 Active Forms



No: ENVl 177 0312
Area: 8000 Revision: R6
Effective Date: 28-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet

Page: 1 of 2
GENERAL

LOCATION NAME:; §§{ ? DATE (yyyy-mm- dd}-g 115“!5% £ S TIME (24:00); [8,‘[§
SAMPLED BY: fﬁt / £ é TYPE OF SAMPLE: Dust [ WVater Quality [[] QAQG:

GPS COORDINATES (UTM) N3G H E Eﬁ’lg #0  N(Zone)_ - NAD83
DESCRIPTION: Distance to Diavik___ ()i £l Lw km & Dlrectlon On: Land &/lor Lake|:|

Air Temp: ——&b °’C Wind Direcfion; i Wind Speed (knots): S
irz"

Precipitation: Rain / Mist / Snow / lce { No Cloud Cover: 0% /10% ) 25% / 50% 175% 1 100%

Dust in area: Visible []  Not Visible Snow Gondition: Crystallizéd [] Packed [Ll-Wet [] Dry ]
Depth Length of | Weight of | Weight of Water Dust P
Core of Snow Tube Empty Content ust Present

g | Number | Snow | Core(cm) | & Core Tube (SWE)
7 (cm) (SWE) (S_WE) w | Yos o Comments
g 1 %3 ,9'7? 1 :
512 130 | A

3 139 | 29

4 ng 29

Dust (Min. of 3 cores — Total Water Content SW€—§§;25)

1 _ Y N /’_,,‘—-s-""“"’"

3 y”

4 Y N
g
8 5 Y N
E 6 ¥ N
% 7 Y N
g) 8 Y N
3 9 Y N

10 Y N

11 / Y N

12 L Y N

Water Quality (Min. of 3 cores = Total Water Content SWE =/> 100)
*** Water Content g = Wt. of Tube & Core g — Wt. of Empty Tube g ***

Document #: ENVI-177-0312 R6 This is not a controlled document when printed

Effective Date; 26-March-2012
10.2 Fortns-2012 Active Forms




OJULLONY

Area:

T SnowSampling Field Sheet
| No: ENVI-177-0312

Effective Date: 26-MAR-2012

Task:

8000 Revision: RB&
By: D. Dul
Snow Sampling Field Sheet
Page: 2 of 2

Dust Sample Filters

Total Voiume of Melted Snow ; ICQS E) (mL)

Weight of Filter | Filter + Residue

Filter # Residue Weight Comments
: Jigible dusts Orvapnle patler
1 W gev joa
X REN [6AY _ lspume dadin of svass
2 (il wiosed-
3 ) med Awanvadtl c:«g Qs
4 Fhad o bk - adar
Totals gﬁli_? - .. ._ ; : :._ g :.: ]6&‘ # . - : : :
T
Water Qua!ity Bottles Total Volume of Melted Snow : {mL)
Sample | Sample | Sample |- Preserved. Sampie Comments
Filllng | Analysis Bottle Type* | Type* | Type* | | pipster#toranac,
ord e? Type Location preserved if not
in field, label changes
Metals 60mL . D . [:l“}w/a,’ o
1 Total Falcon -
Tube
40 mL
Total
2 Mercury g:i:; ] O O
. 120 m
3 Nutrients e ast%/ n n 0
1 1000 mL
4 RW plastic O O O
T 1000 mL
5 TSSTurb/pH plastic 3 O O

ample Type: GW, : i f ; , Filter Blan
*S leT GW, DUPW1/DUPW?2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

dowh/

Additional Comments

Decument #: ENVI-177-0312 R6
Effective Date; 26-March-2012

This is not a controfted document when printed

10.2 Forms-2012 Active Forms



"~ SnowSamplingFieldSheet
No: ENVI-177-0312
Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page: 1 of 2
GENERAL »
LOCATION NAME: § 5{ -4 DATE (yyyy-mm-dd):_20l0 0403 TimE (24:00):__/ 2 £
SAMPLED BY: .‘77;»/ {4 TYPE OF SAMPLE: Dust ater Quality Q) QAQC:

GPS COORDINATES (UTM): ___ OS THYYS & HSSOTY N (Zone)__ /2 NAD 83
DESCRIPTION: Distance to Diavik (‘{1 3 4 km & Direction éaz On: Land I:] &for Lake

c C

Air Temp: f"gé: C Wind Direction: 5 Wind Speed (knots); S
Precipitation:RainlMistlSnowl!cel Cloud Cover: 0% / 10% /5%  50% / 75% / 100%
Dust in area: Visible [1  Not Visible 1< Snow Condition: Crystalflired | Packed ot L1 Dry 1
Depth | Length of | Weight of | Weight of Water D p
Core of Snow Tube Empty Content ust Present
g | Number | Snow | Core (cm) | & Core Tube | {SWE)
g {cm) {SWE) il v:;.m,,1 Comments
- 7 N
ol * [ | Sb | S 7
g | 2 |42 | §7 o6 |/ g
i Y
s 143 |50 53¢ 114570
4 . FgozI|YN
Dust (Min. of 3 cores ~ Total Water Content SWE =/> 25}
SR R EA; T T [0
2 4S|4l e
Y
> | b Lé{ v,
Y
Y d
= ‘ Y
T 12 bl 0
g1 5 14 |59 * @
o 7 S Y N
<
é) 8 Y N
& 9 Y N
10 Y N
11 Y N
12 i v
Water Quality (Min. of 3 cores — Total Water Content SWE =/> 100)
*** Water Content s = Wt. of Tube & Core g — Wt. of Empty Tube g ***
Document #: ENVI-177-0312 R6 This is not a controlled document when printed

Effective Date; 26-March-2012
10.2 Forms-2012 Active Forins




OJUL] OTY

‘ ENVI-177-0312

Hoved”

s

- No:
Area:: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
‘ Page: 2 of 2
Dust Sample Filters Total Volume of Melted Snow :_/5/& L)
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments .
c PRYRW RS P iyl
! l,b "‘ 138 L? QCQ .6) S‘lﬁ\/}\fif{r\(( K::Lfmﬁ O A "'554"
2
3
4
Totals | )y | 389 1 238

Water Quality Bottles /%3%)

Total Volume of Melted Snow :

28

(mL)

‘ Sample | Sample | Sample | ©:" lssmple Comments
. * L)
Filling Analysis ?rott‘lee Type : Type * D Iatt:h # for gAg. C.
Order yp C». ) Location preserved if not
9 {o- in field, label changes
60 mL e !
W
4 Ml'%tt::ls Falcon O O
Tube
40mL d
Total
2 clear / 0O
Mercury glass Eﬂ K O
-
onts 120 mL ' "
3 Nutrients plastic D// O O
- 1000 mL ;Q[/
4 Routine plastic ' | M
1000 mL. !
s |Tosmame | TR 1) | D | w7 0| O | (W)
*Sample Type: GW, DUPW1/DUPW?2, FBW, TBW, EBW, REP1/ REP2, Filter Blank
Additional Comments
L]D( hs- @P.frfljfi el !ww{ b,

Document #: ENVI-177-0312 Ré6
Effective Date; 26-March-2012

This is not a cenirolled document when printed

10.2 Forms-2012 Active Forms




“Air Temp: _“#8& °C
4

‘.~ Snow Sampling Field' Sheet -~ . o
No: ENVI-177-0312

Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet

\ Page: 1 of 2

RA

LocaTion NAmE:__SS[=§ DATE (yyyy-mm-dd): Q0403 TIME (24:00): 1 ; /i'?
SAMPLED BY: '76_/ {( TYPE OF SAMPLE: Dust E\Water Quality EI” QAQC: [t
GPS COORDINATES (UTM): ___ 0S3Sn9 K E_# fé,?-ﬁ A N (Zone) % / _NAD 83
DESCRIPTION: Distance to Diavik Stgé ' km & Direction On: Land &for LakeE/

c

Wind Speed (knots): 5

Wind Direction: i

Precipitation: Rain / Mist/ Snow / lce {Ngp# Cloud Cover: 0% /10% / 25% 4505 / 75% / 400%
Dustin area: Visible (1 Not Visibgéﬁ Snow Condition: Crystallized [_] Packed 7' Wet [J Dry ]
Depth | Length of | Weight of | Weight of Water
Core of Snow Tube Empty Content Dust Present
g | Number | Snow | Core(cm) | & Core Tube (SWE)
5 {cm) . (SWE) __(SWE) wkk Yes /No_ Comments
o | * 43 g 1955 |1 S 1" &
1 2 1 p3 4P 54,9 by " g’
216y 15y 58 b b4
4 | | TgaT1T ¢
Dust (Min. of 3 cores — Total Water Gontent S\ﬂIE =[> 25)
T m Y2 T
i ot g
3 |4 é? ib V)
s | 4 10 14+ |56 vy
g1 5 105 1455 |56 Y0
Y N
LS Qs | 439 |se 0
5 7 i Y N
g 8 Y N
& 9 Y N
10 Y N
11 Y N
12 Y N

Water Quality (Min. of 3 cores — Total Water Content SWE =/> 100)

*** Water Content g = Wt. of Tube & Core sz — Wt. of Empty Tube gy ***

Document #: ENVI-177-0312 R6
Effective Date; 26-March-2012

This is not a controiled decument when pringed

10.2 Forms-2012 Active Forms




G No: ENVI-177-0312
Area: ~ 8000 Revision: R6
;'ﬂ Effective Date:  26-MAR-2012 By: D. Dul
S Task: Snow Sampling Field Sheet
s Page: _2 of 2
Dust Sample Filters Totat Volume of Melted Snow :__{ )AL  (mL)
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments L
1- A Wiz visoble aus? I |saeple
! \ (4O (413 2713 Swal\ pomaand hash o Softy - L2
2
3
4
Tows | g0 W3 [ Q13
Water Quality Bottles {Lg%% Total Volume of Melted Snow: 2 2 7 5 (m)
Sample | Sample “ Preserved: Sample Comments
. . Bottle Type* | Type * D| Batch # for QAQC,
':)':,l:i:g Analysis Type e Ll Locafion preserved If not
In field, label changes
80 mL
Metals
3 Total FTE‘:‘;;;” ' O -
Total 40ml
2 Mercury gc:zgg O _ O
3 Nutrients 1p2|23"t?cl- n 0
. Rouline 1 ggoSlrigL . [ 0 i?imgagae& Cus &
5 | TSSmupH | 100N :'_ | O O

*Sample Type: GW, DUPW1/DUPW?2, FBW, TBW, EBW, REP1/ REP2, Fiiter Blank

Additional Comments

& [M&‘f tﬁf 7 sz-/%./{fzm fe.
Y 1

Document #: ENVE177-0312 R6 ‘This is not a contrelled document when printed
Effective Date: 26-March-2012
10.2 Forms-20{2 Active Forms



No: ENVI-177-0312
Area: ‘8000 ; Revision: RB
Effective Date:  26-MAR-2012. By: D. Dul
Task: Snow Sampling Field Sheet

Page: 1 of 2
GENERAL ¢
LocATION NAME:_¢ (2~ | DATE (yyyy-mm-dd): 0604 1% TIME (24:00): [é. 5
samPLED BY: ___ 3G/ {{ TYPE OF SAMPLE: Dust [JWater Quallty 7] QAQC:

GPS COORDINATES (UTM): _ NS 379 {7 E__ 44 Nzone)_ /2 nADS3
DESCRIPTION: Distance to Diavik u ,7&) km & Direction ﬁ[é On: Land D &lor Lakelz/

T

CLIMATE CONDITIONS (if sampling oufside) .

Air Temp: ’-‘a f'_; C Wind Direction: :): Wind Speed (knots): 6—
Precipitation: Rain / Mist / Snow / lce .’.Njcl)ng) d Cloud Cover: 0% / 10% / 25% / 50% ¥18% 1 100%
Dust in area: Visible [J  Not Visible E?’/ Snow Condition: Crystallized (] Packed [="Wet {1 Dry [
Depth | Length of | Weight of | Woeight of Water ¢p
Core of Snow Tube Empty Content Dust Present
g | Number | spnow | Core {cm) | & Gore Tube (SWE)
5 {cm) (SWE) {SWE)} i Yes INo_ Comments
- - i Y
9 Yol | TH G+ ¥4
Y
s 12 158 1569 |9b v
3 Y
57 R
4 vy
25)
EN Y
Y
21928 i
b VR
4 Y
5 oY v
g1 3 159 Y
[s) e Y
5 6 S‘ 4’1‘") @)
5- 7 Y N
g 8 Y N
a 9 Y N
10 Y N
11 Y N
Water Quality (Min. of 3 cores = Total Water Content SWE =/> 100)
*** Water Content g, = Wt. of Tube & Core g — Wt. of Empty Tube g, ***
Document #: ENVI-177-0312 RG This is not a controlled docuinent when printed

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




No: ENVI-177-0312

Area: | 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dui
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters | Total Volume of Melted Snow ;& Q00 Ly
Filter #| Weight of Filter | Filter + Residue | Residue Weight Comments
* [ Bsy 1487 LEVAR o A,
2
3
4
Totals | jaof | W8T | 43%

Water Quality Bottles Total Volime of Melted Snow :_ 5 2 °'S (i)

Bottl Samplo | Sample | Dlsgmtpl:;: :‘] mmi\nlsc
. ottle Type* | Type* i atc or s
Analysi yp YP
l(-‘)llllng alysis Type Location preserved if not
rder )
in field, label changes
60mL
Metal
1 Titaals Falcon O O
Tube
40 mL
Total
2 clear O O
Mercury glass
: 120 mL
3 Nutrienis plastic O O
" 1000 mL
4 Routine plastic O O
1000 mL
5 TSSMurb/pH plastic O O

*Sample Type: GW, DUPW1/DUPW2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

Additional Comments

s ;Qc-‘ cchlpeale

——,

Document #: ENVI-177-0312 R6 This is not a controlled document when printed
Effective Date: 26-March-2012
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" Show Sampling Field Shesf

No: ENVI-177-0312
Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet

Page 1 of 2
GENERAI

LocATION NAME: S &3 -0

SAMPLED BY:

GPS COORDINATES (UTM): __5 2 #532-
DESCRIPTION: Distance to Diavik L{ %

c

Y

/54

Air Temp: _~ é

Precipitation: Rain / Mist / Snow / Ice /

DATE (yyyy-mm-dd); 2] - (7
TYPE OF SAMPLE: Dust ater Quality

HEIHRY

E

km

%

TIME (24:00):_/ § 4l ©

N {Zone)

& Direction ,{Q(E -~ On: Land
6’1- ‘C Wind Direction: ‘2 Wind Speed (knots): 5

Cloud Gover: 0%!10%/25%!50"/0(]'7'53{{ 100%

Q/BAAQC:

NAD 83 .

o
&for Lake B

Dust in area: Visible (1  Not Visibte Snow Condition; Crystallized [] Packed et (1 Dry [
Depth | Length of | Weight of | Weightof | Water
Core of Snow Tube Empty Content Dust Prosent
g | Number | Snow | Core{cm) | & Core Tube (SWE)
5 (cm (SWE) Rk Yes/No Comments
[ » o
o L [ My | YLL | G * i
= ™ Y
g 2 [dp [ 358 [49S 0.5 |79
3 149 1) | 5 i) v
4 ~ e A
Dust (Min. of 3 cores — Total Water Conte:t SvWE =/> 25)
T |53 [ 945 Iy |y
~ 2 |53 | 4F ML
s 57 52 o
A > Y
= ¢ |72 [Son "0
85 67 [co 0
v Y
S K S T Q
Fl 7 151 19 ¢
Q 8 ) v Y N
=]
& 9 Y N
10 Y N
11 Y N
12 Y N

Water Quality (Min. of 3 cores — Total Water Content SWE =/> 100)

*** Water Content 5, = Wt. of Tube & Core . — Wt. of Empty Tube gy ™

Document #: ENVI-177-0312 R6
Effective Date: 26-March-2012

This is not a controlied document when printed

0.2 Forms-2012 Active Forms '
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Area:
Effective Date:
Task:

ENVI-177-0312

‘ No:
8000 Revision: R8&
26-MAR-2012 By: D. Dul
Snow Sampling Field Sheet
Page: 2 of . 2

Dust Sample Filters

Filter # Weight of Filter | Filter + Residue | Residue Weight Comments
7T : .
1 - ALl
\ ’% 'C% lq”qu 55 ‘k l_il:tm«—' Alevin i af i}h“!.t o Ve
2 \ Hepr”
3
4
Totals | (65 | W95 | 334
. 1215
Water Quality Bottles 1205 Total Volume of Melted Snow: 3 | & O (mL)
Bot | sample | Sample | Sample D?;"lpllf:?mmi‘isc
. Q) f] * * * sg !g ]
Ig!r!c!’r;? Anatysis Type Type” | Type? | Typo Locai?oz pres::ved if not
é[,() in field, label changes
60 mL
1 Mrittzif Falcon E/ O O
Tube
Total 40 mL o Lost Tzflon {ngerd
&
2 Mercury SIa:; O O
120 mL e
3 Nutrienis piastic £ O O
: 41000 mL
4 Routine p!astri?; . 1 O O
1000 mL
& TSSTurb/pH plastic ‘ O O

*Sample Type: GW, DUPW1/DUPW?2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

'.

Total Volume of Melted Snow : )052% {mb) .

Additional Comments

I

.GMW? g!}f%f}-"ﬁf’t !WPS:‘E"[’-’T P}w%-%'lzﬁ,, Xf}r&ﬂj) “h \;i\\ ~uged 755 f’i /{fﬁdrf]}&_\:ﬁc)i[r@j fé

T

Note 5&;} ey }l_-ﬂ'i.fjv'{ aleale

Document #: ENVI-177-0312 R6

Effective Date: 26-March-2012

This is hot a controlled document when printed

10.2 Forms-2012 Active Forms
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~ Snow Sampling Field Sheet = = .. . . .

ENVI-177-0312

No:
Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snhow Sampling Field Sheet
Page: 1 of 2
GENERAL

LOCATION NAME:

SAMPLED BY:

GPS COORDINATES (UTM):
DESCRIPTION: Distance to Diavik

P S

SUTAN

A5 3IXML 2

DATE (yyyy-mm-dd): ‘9’0% “DU-CT Time (24:00): H 5

TYPE OF SAMPLE: Dust QWater Quality [ -m*“QAQc

$.39

Wind Direction: §

E ?Ef?"!f‘”{

km & Direction

N (Zone)

: NAD83
&/or Lakel'(;l/

On: Land

o

Air Temp: ‘C Wind Speed {knots):
Precipitation: Rain / Mist / Snow / Ice / Cloud Cover: 0% /10% /25% / 50% /' 75% / 100%
Dustin area: Visible []  Not Visible [ Snow Condition: Crystallized [ Pac Vet [ Dry (1
Depth | Length of | Weight of | Welght of Water
Core of Snow Tube Empty Content Dust Present
o Number | snow | Core (cm)| & Core Tube {SWE)
@ {cm) (SWE) | (SWE) e Comments
o | T Tys Tyz [se I 3 i
S ) Y
3 2 L/q 0/‘?;05‘ SI:% v &lb
3 { lg UIL Tl? _ V4
4 e vy
Dust (Mm of 3 cores — Total Water Content SWE =/> 25)
T T3 1038 635 g [/M5 |7 O
2 _lyg [4s 184 v Y
¥ - Y
S B AL & S B 0,
s * Uy [qusl3y 78
g 5 146 | 94 1539 M
o [& 45 Twg§ |53 '
= - i
g 7 (4251 4ts 63 &
0 8 Y N
=)
3 9 Y N
10 Y N
11 Y N
12 Y N

Water Quality {(Min. of 3 cores — Total Water Content SWE =/> 100)

*** Water Content g = Wt. of Tube & Core g — Wt. of Empty Tube gy ***

Documcnt #: ENVI-177-0312 R6
Effective Date: 26-March-2012

This is not a controlied document when printed

10.2 Forms-2012 Active Forms




OJuI] Ol

~ Snow Sampling Field Sheet =
No: ENVI-177-0312

Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters | Total Volume of Melted Snow ;_\ \ bcs_ (mL}
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
"~ Sumpe. L Y VY/:
1 \9‘»93 .ﬁ“J I /'Z[O.r O ’7';(9 i Th| f L{Itﬁ?ﬁ?ﬂﬁ @‘:’i If{{rf“fﬂ’;’w
2
3
4
Totals | (93,4 wo | 0b
. 1470 o
Water Quality Bottles 5.5 Total Volume of Melted Snow:___3 935 (mL)
Sample | Sample |1 Sample Commenis
Filling Analysis ?rt;;tie Y Type* | Type* I_DI Be.ltch # for g&. G,
Order . . ocation preserved if not
‘ in field, label changes
60 mL
Metals
1 Total F_?:‘;‘;n [ 0
Total 40 mL
2 Mercury g;g:; O O
3 Nutrignts 1p1;25?cl_ 0 0
4 Routine 13&2&" O O
5 | TSSTurbipH 13&23{‘} 0 ]

*Sample Type: GW, DUPW1/DUPW2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

Additional Comments

{)luus %frﬁ\f\\mﬁ(ﬁ—- Lotile

Document #: ENVI-177-0312 R6 - This is not a controlled document when printed
Effective Date; 26-March-2012
10.2 Forms-2012 Active Forms




' No: ENVI-177-0312
Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page: 1 of 2
GENERAL .
LOGATION NAME:__ S % (l LI DATE (yyyy-mm-dd): aﬁlb*! 2‘!“(2? TIME (24:00);_{ Z Z !
SAMPLED BY: ’?r./ TYPE OF SAMPLE: Dust EWater Quahty g a7 Ve ot S
GPS COORDINATES (UTM): O‘S 91%9 E_HEUb%L  Nzone )2 NAD 83
DESCRIPTION: Distance to Diavik [o 'S'g” km & Direction Mg On: Land |:| &lor LakeD//
CLIMATE CONDITIONS (if I tsido)
Air Temp: “’}6 °C Wind Direction: _ i Wind Speed (knots): S
Precipitation: Rain / Mist / Snow / Ice ne . Cloud Cover: 0% / 10% [25% [ 50% / 75% | 100%
Dust in area: Visible [] Not Visible ﬁl,, Snow Condition: Crystalized [ Packed 1 wet (] Dry
Depth | Length of | Weight of | Weightof | Water
Core of Snow | Tube Empty | Content Dust Present
g | Number i Spow | Core{cm) | & Core Tube (SWE)
7 (cm) (SWE) (SWE) _ i Yes / o, Comments
o | 45 [M6S [
g 2 | UY | YF
3149 M4
Dust (Min. of 3 cores — Total Water Content SWE =/> 25)
T A0S [y 1518 T3¢ "
2 lug [ 49% 53 0
Y
3 150 yS SIS 0
Y
s * [YF [ 4 | g 0
g S 1 UF L yps | .S v
o & | yzh| 47 | &2 )
g 7 |4yl [ Yp | So " 0
g1 8 |URE| US| 5% BV
b 9 Y N
10 Y N
11 1Y N
12 Y N

Water Quality (Min. of 3 cores ~ Total Water Content SWE =/> 100)

** Water Content swe = Wt. of Tube & Core g, — Wt. of Empty Tube gy ***

Document #: ENVI-177-0312 R6
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Toms-2012 Active Forms




Area:
Fﬂ Effective Date:
Task:

© Snow Sampling Field Sheet = =~ =

ENVI-177-0312

No:
8000 Revision: R6
26-MAR-2012 By: D. Dul
Snow Sampling Field Sheet

Page: 2 of 2

Dust Sample Filters

Total Volume of Meited Snow : 5&:(: XD (mb)

Filter #| Weight of Filter | Filter + Residue

Residue Weight

Comments

1 |44 343

Visible dusd on Nifber

Total Volume of Melted Snow : g o]o (mL)

Sample | Sample | Sample 'Preserved: Sample Comments
- . Bottle Type* | Type* | Type* Dl Batch # for C,
'g"'“g Analysis Type y Location preserved if not
rder | . LJ ]
. 6 in field, label changes
60 mL v '
1 hq.itgis Falcon [cd O O
Tube
40 mL
Total
2 clear = O O
Mercury glass
: 120 mL '
3 Nutrients plastic E[/ O O
: 1000 mL -
4 Routine plastic = , O O
1000mL | lZl/
38
5 TSS/Turb/pH plasic O O

*Sample Type: GW, DUPW1/DUPW?2, FBW, TBW, EBW, REP1/ REP2; Fiiter Blank

- Additional Comments

RQ_R) ] }15{ tf}i ‘fﬁh@«p’-ﬁ.ﬁ / “f@z/

Ml e Nhf 4%&’{ j/:ﬁ)ﬂ//[,é)
1 / ‘ -

Document #: ENVI-177-0312 R6
Effective Datc: 26-March-2012

This is not o controlled document when printed

10,2 Forms-2012 Active Forms



OJUL] Oy

.+ Snow Sampling Field Sheet -
No: ENVI-177-0312
Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page: 1 of 2
GENERAL

LOCATION NAME: QS B
6 o0

SAMPLED BY:

DATE {yyyy-mm-dd): &file-04 03
TYPE OF SAMPLE: Dust [SjVater Quality 4] QAQC:

TIME (24:00):_{ 0" 3

GPS COORDINATES (UTM): S3Gpssa E__"1/5[a4 2 N (Zone)___JawvV NAD 83
DESCRIPTION: Distance to Diavik /2t km & Direction on: Land || &for Lake[?9]
CLIMATE CONDITIONS (if sampling outside)
Air Temp: ‘C Wind Direction: Wind Speed (knots): ¢ '
Precipitation: Rain / Mist / Snow /ice / N Cloud Cover: % / 10% / 25% / 50% / 75% / 100%
Dustinarea: Visible £1  Not Visible Snow Condition: Crystallized [ Packed (] Wet [1 Dry [
Depth | Length of | Weight of | Weight of Water b
Core of Snow Tube Empty Content ust Present
g | Number | Snow | Core(cm) | & Core Tube . (SWE)
b {cm) {SWE) {SWE) ol Yes I No Comments
- 1 ' Y &
o s3 | sl | s2 /3
g | 2 |58 | 51 St (7 [ Y®
J : Y
2 | B 5o 54 |15 |¥ O
4 . A
Dust (Min. of 3 cores ~ Total Water Content S;NE ={> 25}

1 S8 | g2 Sk /%7 ¥ ‘3”

2 53 54 SS lo |

3 | st | 53 Sk pr YO

- ; . Y {

s| 4 15% |42 | jg_ | ¥ ®
g8 5 |5 S S/ 12 | YD
e 6 54 53 S =G
| 7 |53 Il sS e Y
9? 8 T/ 5)-7 Y N
s 9 . YN

10 Y N

11 Y N

12 T VN

Water Quality (Min. of 3 cores ~ Total Water Content SWE =/> 100}
*** Water Content s, = Wt. of Tube & Core gy — Wt. of Empty Tube gy *** :

Document #: ENVIE-177-0312 R6
EfTective Date: 26-March-2012

This is not a controlled document when prinied

10.2 Forms-2012 Active Forms




_ © SnowSampiingField Sheet
@ : No: ENVI-177-0312
Area: 8000 Revision: R6
:J Effective Date:  26-MAR-2012 By: D. Dul
s Task: Snow Sampling Field Sheet
ey Page: 2 of 2
Dust Sample Filters Total Volume of Meited Snow : 145@ (mL)
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments e d
iy ‘ b ity Toolaing  To Vigadle g
* | le g 13¢5 {14 L W radly Tookany oY
2 .
3
4
Totals 9228 | e
Water Quality Bottles %g%‘s Total Volume of Melted Snow: 3 2 & £ (mL)
Sample | Sample - Preserved Sample Comments
. . Bottle T *| T * | D1 Batch # for QAQC,
lg:.'é:? Analysis Type L e Location preserved if not
in field, label changes
80 mL
Metal
i | e | Faleon o
Total 40 mL
2 Me?c?iry gc;';:; O O
3 Nutrients 1p2|25I£cL O -0
4 Routine 13&[;&";'- 0 0
5 | TSSMurb/pH 13&23{‘} N . 0

*Sample Type: GW, DUPW1/DUPW2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

Additional Comments

Mis  proch e

Document #; ENVE177-0312 R6 This is not a controfled document when printed
Effective Date; 26-March-2012
10.2 Forms-2012 Active Forms



" Snow Sampling Field Sheet
No: ENVI-177-0312
©._ |Area: 8000 Revision: R6
=a| |Effective Date:  26-MAR-2012 By: D. Dul
E" Task: Snow Sampling Field Sheet .
8 Page: 1 of 2
GENERAL
LOCATION NAME:_ S93- 5 —*4 DATE (yyyy-mm-dd): 016-04 “05  1imE 24:00_/50 © X "i
SAMPLED BY: e b TYPE OF SAMPLE: Dust [qWater Quality [X] @AQC:Du Vllater © f\b(
GPS COORDINATES (UTM): 537} w33 E_ 11 SO0KS™ N(Zone) 12 W NAD TR
DESCRIPTION: Distance to Diavik [-89 km & Direction__ A/ W _On: Land |:| &for Lake &7
CLIMATE GONDITIONS (if " ide)
Air Temp: ‘c Wind Direction: : Wind Speed (knots):
Pracipitation: Rain / Mist / Snow / [ce / None Cloud Cover: 9% £10% 1 25% 1 50% / 75% { 100%
Dustin area: Visible [T  Not Visible [ Snow Condition: Crystallized [ Packed C] wet [T Dry (1
Depth | Length of | Weight of | Weightof | Water
Core of Snow | Tube Empty | Content Dust Present
g | Number | snow | Core(cm)| & Core Tube | (SWE)
g (cm) (SWE) (SWE) x| vesiNo Comments
Wl o 1 506 | 49 58 79 |Y®
ol 81 2 [ 50 | 50 Sa. 13 |Y®
« 2149 | 4% 5/ 2 Y0
4 L THg [
Dust (Min. of 3 cores = Total Water Content SU\;E =/> 25)
1 | 52 | HO 49 | saRrN| 16 | YW
2 |3 | sa |Ss | 39 |14 |VO®
3 I 5Ef | sn |5 j |7
s| 4 st | 52 53 14 | Y
g S |53 | 5 44 L0 |7
21 6 |53 | sa | 53 M
Ty lal 2 s [ s 53 4 |Y W
Y %__9‘3 8 |44 |40 | 5 o &
| S [og [N
Ny & 10 by N
V)
vl 11 Y N
12 W = v N
Water Quality (Min. of 3 cores — Total Water Content SWE => 100}
*** Water Content g = Wt. of Tube & Core g: — Wt. of Empty Tube gy ***
Document #: ENVI-{77-0312 R6 This is rot a controlled document when printed

Effective Date: 26-March-2012

* movad cooydinede ok of tcoad ~ 0.

10.2 Forms-2012 Active Forms
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OJUL] O

" Show Sampling Field Sheet

No:  ENVI-177-0312

Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
) ‘ Page: 2 of 2
Dust Sample Filters Total Volume of Metted Snow:__[4 05 (mL)
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments y
Sy Che o v1s D o
* 123 o 1905 b Lol Gk an Shior
. .
3
4
Totals | o=l | 908 | 66T
. J30
Water Quahty Bottles “930 Total Volume of Meited Snow : 5 &50 __(mL)
Sample | Sample | Sample Sample Comm(:{us
Filling |  Analysis Ii;:::ae Type” | Type” | Typo L?:Ic::tiat:zhpfefsl;ved if(:.'ui
Order Dupe) ) in field, tabel changes
Metals 60 mL ’Jf O
1 Total F1?|.I|cl:::en
40 mL
Total
2 Mercury ;:g:; £ O
3 Nutrients 1;25’;;';- @f n
4 Routine 13&%;&" Qx-‘ O
5 | TSSTurbipH 13&2{1‘:} J;;/ m

*Sample Type: GW, DUPW1/DUPW2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

foal”

Additional Comments

[ul)h,.js i‘wr-&\.\mﬂa £t

Docement #: ENVE-177-0312 R6
EfTective Date; 26-March-2012

This is not a controtled document when printed

10.2 Forms-2012 Active Forms
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Dup F&

No: ENVI-177-0312
Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page: 1 of 2
GENERAL
LOCATION NAME:_S5S5%- 55 DATE (yyyy-mm-dd): 016 -0 -05  TimE (24:00_%4 535
SAMPLED BY: b DK G TYPE OF SAMPLE: Dust [JWater Quality [] @AQG:_ Dupfon |co. Qn,
GPS COORDINATES (UTM): _ 53 b3 % E_NSOBST  Nzone) AW  NaDs3 LujouJﬂﬂr“ Q"“‘”%)
DESCRIPTION: Distance to Diavik , . 5 a km & Direction Vi On: Land D &for Lake|zl :—t—%l
%W, i i -
Air Temp: °'C Wind Direction: Wind Speed (knots):
Precipitation: Rain / Mist / Snow / lce / None Cloud Cover: 0% /10% / 25% / 50% / 75% / 100%
Dust in area: Visible [1  Not Visible [ Snow Condition; Crystallized [] Packed ] wet [ Dry [
Depth | Length of | Weight of | Weightof | Water | s‘l’F/
Core of Snow Tube Empty Content /Du resent
o Number | snow | Core (cm) | & Core Tube ,,(SWE)”’
£ {cm) (SWE) ,.-QSWET’J R Yes [ No Comments
"0" 1 ‘) Y N
o ot
3 Y N
4 Y N
T ] 54 qu 55 VD
Y
2 | sy | sy 52 e
Y
3 53 53 58 ® 1A
= 4 5S 55 Sa Y M -
- : Y
3 5 SY J3 Sa [
2| 6 |si | 54 56 O
5| 7 |ss 53 54 v
g 8 153 58 54 v n ‘
o 9 . Y N |
o |
10 Y N ‘
11 Y N
12 S YN
Water Quality (Min. of 3 cores — Total Water Content SWE =/> 100}
' |
*** Water Content : = Wt. of Tube & Core sy — Wt. of Empty Tube gy ***
Document #: ENVI-177-0312 R6 This is not a controlied document when printed
Effective Date: 26-March-2012
10.2 Forms-2012 Active Forms
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.. SuowSampling Eleld Sheet

ENVI-177-0312

No:
Area: 8000 Revision: R6
Effective Date: =  26-MAR-2012 By: D. Dui
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sam ple Filters Total Volume of Melted Snow : {mL)

Filter #

Weight of Filter

Filter + Residue

Residue Weight _—~—"Comments

1

Total Volume of Melted Snow : 3 { 5 &) {mL)

Sample Comments

Sample | Sample |- | g AQC
N * * ytt
| Fiting |  Analysis Bottle Type* | Type* | DI Batch # for QAQC,
Order ' ype Location preserved if not
in field, label changes
60mL :
1 nﬁ':taalf Faleon (| O
Tube
40 mL
Total
clear
2 Mercury glass O O
i 120 mL
3 Mutrients plastic 0 0
; 1000 mL
4 Routine plastic 0 0
1000 mL
SS/Turb/|
5 T urb/pH plastic O (|

*Sample Type: GW, DUPW1/DUPW?2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

Additional Comments

‘du_.f; é}f[.?“f;.fa‘{gm’ﬁ?%\ "

Document # ENVI-177-03{2 R6
Efffective Date: 26-March-2012

This is not a controlied document when printed

10.2 Fonns-2012 Active Forms




No: ENVI-177-0312
Area: 8000 Revision: - R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
: Page: 1 of 2
GENERAL
LOCATION NAME:__ ¢8> & DATE (yyyy-mm-dd): Z0\& 0% =65  TiME (24:00)__ /7 <Y
SAMPLED BY: 't PP TYPE OF SAMPLE: Dust [JWater Quality ] QAQC:
GPS COORDINATES (UTM): ___4 3 (o 545 E S | SEYN(Zone) [2W  Nap 83
DESCRIPTION: Distance to Diavik____ %3 km & Direction N€ on: Land [_] s/or Lake[]
c
Air Temp: °'C Wind Direction: Wind Speed (knots):
Precipitation: Rain / Mist / Snow / lce / Nong Cloud Cover: 10% /28% J 50% [ 75% ./ 100%
Dust in area: Visible [1 Not Visib[e Snow Conditirystallized ackedWet oy D
Depth | Length of | Weight of | Weight of Water
Core of Snow Tube Empty Content Dust Present
g | Number | snow | Core(cm) | & Core Tube (SWE)
= : {cm) {SWE) (SWE) | =+ Yes I No Comments
o |1 45 [/ | us la [7®
2|4 |4y 47 S
5 1 Y
5 i Wil | <41 b re
Dust (Min. of 3 cores — Total Water Content\sl\NE ={> 25)
1 T T m T I T
2 | Y4 | HS S [ [Ya|
3 1 s Y 6 | %
¥
s |4y | up gy 13 .
g 5 |4 | 4y a Iy~ ¥\ ﬁ
21 6 4o | 4¢ Se 141 Yo
L M D Y
gl 7 Juw [4e [ 51 Jga [12 |78
el & |9 | | 4 1% |7 ®
6 | 9 | g | Hs qy | 2 o 1Y3
Sl T S B L M AN R
11 1 jo2-| " N
12 Sl YN
Water Quality (Min. of 3 cores -\I’otal Water Content SWE =/> 100)

'
“** Water Content s = Wt. of Tube & Core g — Wt. of Empty Tube gy **"

Doecument #: ENVI-177-0312 R6 This is not a controlfed docwment when printed
Effective Date: 26-March-2012
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' ENVI-177-0312

a
-
-
p—y
Q

Water Quality Bottles

1870
1900

: No:
Area: 8000 Revision:
Effective Date: 26-MAR-2012 By: D. Dui
Task: Snow Sampling Field Sheet
Page: of 2
Dust Sample Filters Total Volume of Melted Snow:_} 0 60 (mL)
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
! \oudd, Some dadd ; s
1 L3y a4 (2] RNV v &mf)@ﬂﬁ
2 B
3
4
!

Total Volume of Melted Snow : 37 ﬁO (mL)

Sample Comments

: Sampte Sample b
110 H t
Filling| Analysis Bottle Type * Type * | Belxtch # for QAQ. [of
Order Type ] Location preserved if not
Glf& in field, 1abel changes
60°'mL : "
1 Ml%t!ilf Falcon @/ 0 (|
Tube
40 mL
Total
clear i P
2 Mercury glass i O
i 120 mL \e o
3 Nutrients plastic 0
; 1000 mL L
4 Routine plastic . . O
1000 mL iy
5 | TSSTurb/pH plastic = 0O

*Sample Type: GW, DUPW1/DUPW2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

Additional Comments

ﬂl&iﬂ\

309 el \’\\ Oep A

{

A Foe e o .
(hecfr 15.!"- Ty gl { Y S Ll

Bow | o Ml o
J

1%
\

o

Document #: ENVI-177-0312 R6
Effective Date: 26-March-2012

This is nof a controlled document when printed

10.2 Forms-2012 Active Forms




. 'Snow Sampling Field Sheet =~ = =
No: ENVI-177-0312

Area: 8000 Revision: R#6
Effective Date: 26-MAR-2012 By: D, Dul
Task: Snow Sampling Field Sheet
Page: 1 of 2
ERA
LOCATION NAME: 55 36 -/ DATE (yyyy-mm-dd): 20/(2- O%= ¢, TIME 24:00); AF, 0O
SAMPLED BY: __bD/ &0 TYPE OF SAMPLE: Dust [7]Water Quality QAQC:_/ A
GPS COORDINATES (UTM): p E N N@one) & NAD g3
DESCRIPTION: Distance to Diavik____N ¥ km & Direction_ N & On: Land || &for Lake| |
CLIMATE CONDITIONS (if sampling outside)
Air Temp: ‘C Wind Direction: Wind Speed (knots):
Precipitation: Rain / Mist / Snow / Ice / None Cloud Cover: 0% /10% /25% / 50% f 75% / 100%
Dust in area: Visible [1  Not Visible [  Snow Condition: Crystallized [_] Packed [] Wet [ Dry[
Depth | Length of | Weight of | Weight of Water
Core of Snow Tube Empty Content Dust Present
g | Number | sSnow | Core(cm)| & Core Tube {SWE)
s {cm) {SWE) (SWE) ik Yos { No Comments
-+ i 8
1 g : Y N Y
0 i
% 2 Y N
¢ 3 Y N
4 Y N
Dust {Min. of 3 cores — Total Water Content SWE =/> 25)
2 Y N
3 Y N
Y N
5 q
2 5 Y N
@
g 6 Y N
= Y N
g 7
Y N
9? 8
e 9 Y N
10 Y N
11 Y N
12 Y N
Water Quality (Min. of 3 cores — Total Water Content SWE =/> 100)
*** Water Content g, = Wt. of Tube & Core g — Wt. of Empty Tube g ™
Document #: ENVI-177-0312 R6 This is not a controlled document when printed

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




OJUL] OY]

No: ENVI-177-0312

Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
200 el
Dust Sample Filters Total Volume of Melted Snow : MM)
Filter # | Weight of Filter | Fiiter + Residue | Residue Weight | I Comments
! A0} JA0: | L4 br b2\ Um0 27
2
3
4
Totals |
Water Quality Bottles Total Volume of Melted Snow : 30053’ {tnl)
Sample | Sample | Preserved: Sample Comments
- Analvsls Bottle Type* | Type* | DI Batch # for QAGC,
'g:,légsr’ ¥ Type : Location preserved if not
in field, label changes
Metals IEaOI:r:T)h O DY_
Cp T | Tube O3] 7 =037
Total 40mL
2 Mercury ;:2:; O / O
3 Nutrients 1;;2;{;;— m O
4 Routine 18&2&" D/ O
5 | TSSMurbipH ‘ggos{lg'- pﬁ 0

*Sample Type: GW, DUPW1/DUPW?2, FBW, TBW, EBW, REPl/ REP2, Filter Blank

Additional Comments

- oo hoL 9
K{—F] 'ﬂw oy ’:»?i‘x SR et vy ’}'iw 11 — il ny L0, &y sl "'f/ :«6. YZﬁf’uc f.i/)
‘ i A E et .
4cPE o Lot wedyy sit ig Joa.e:% Dy i w;g,,%v ‘in % Lrig L :-/ 534/4«»4/6’
Vs, i . i Ji
i tida J2 1“".—"-1?'&»3
‘ -/;
Document #: ENVI-177-0312 RS This is not a controlled document when printed

Effective Date: 26-March-2012
10,2 Forms-2012 Active Forins




SnowSampimgFleld Sheet R
No: ENVI-177-0312
Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page: 1 of 2
GENERAL
LOCATION NAME:_ $53-1 DATE (yyyy-mm-dd): 20l -0 -05  TIME (24:00);__ /7 0%
SAMPLED BY: K& oD TYPE OF SAMPLE: Dust [§Water Quality [ QAQC:
GPS COORDINATES (UTM): S26235 E T 151264 N(Zone}__ [dW/  NADB3
DESCRIPTION: Distance to Diavik__1_ <Y\ xm & Direction__IN€ __ 0n: Land [ ] 8/or Lake[\]
Air Temp: ‘C Wind Direction: Wind Speed (knots):
Precipitation: Rain / Mist/ Snow / lce / N }4 Cloud Cover: (}% 1 10% 1 25% 1 50% / 75% / 100%
Dust in area: Visible (]  Not Visible/é Snow Condition: Crystallized PPPacked (] Wet (I Dry [J
Depth | Length of | Weight of | Weight of Water
Core of Snow Tube Empty Content Dust Present
o Number | snow. | Core {(cm) | & Core Tube {SWE)
5 {cm) {SWE) __(SWE) _ h Yes o Comments
o |t g5 | ss $S | T 7@
s 2 [ 8854 So | 55 w |0
3 3% | 54 54 las..|" B
4 ‘ G m;{::) Y N
Dust (Min. of 3 cores = Total W@ter Conter:; SWE =/> 25)
1 [ 59 | 53 U [ 431 | /5 [V @
2 |sa | sv | s% | 3 g |70
3 158 | s6 59 15 |70
=| 4 | gpm| 58 | 59 ao |[TO
g > 5% 51 08 at | Y ®
2| 6 | sB | s¢ ¥ g _LY®
g7 706 | "
20 8 : Y N
& 9 Y N
10 Y N
11 Y N
Water Quality (Min. of 3 cores — Total Water Gontent SWE =/> 160)
¥ Water Content s, = Wt. of Tube & Core g — Wt. of Empty Tube g ***
Document #; ENVI-177-0312 R6 This is not a confrofled document when printed

Effective Date; 26-March-2012
10.2 Forms-202 Active Forms




OJUIL] Ol

- s'_'n-ow-_ sa_mpl;_._q"g : F'iefd-s_'_‘;'ee't?fl s e
No: ENVI-177-0312

Area: . 8000 ' Revision: R6
Effective Date: 26-MAR-2012 By: - D. Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
‘Dust Sample Filters : Total Volume of Melted Snow ;125 (L)
Filter # | Weight of Filter | Filter + Residue | Residue Weight Commer;ts
- - Fovt Myat oOfA (v BAT} |
I ERECR 2477 240 |G fud) Lust
2 N
3
4

.H@@ o Ll : 3;);0

Total Volume of Melted Snow : %@”'{mu

Bott! Sample | Sample | Sample | Preserved. D:S;mtpl: : ; mmg:ngtsc
- P ottie Type* | Type* i atch ¥ for s
Anal
'g’,’:,';? ayste Type Locatton preserved If not
‘ C,U() in field, label changes
Metals 60 mL ET/ O
1 Total Falcon
Tube
40 mL
Total -
clear y
2 Mercury glass O
; 120 mL o
3 Nutrients plastic t O
; 1000 mL g
4 Routine plastic @/ O
1000 mL
5 | TSS/Turb/pH olastic 0 9/ O (|

*Sample Type: GW, DUPW1/DUPW2, FBW, TBW, EBW, REP1/ REP2, Fiiter Blank

Additional Comments

pluc i{f}’ﬂ s J\',m..(f}ng;

Document #: ENVI-177-0312 R6 This is not a controfled dociement when printed

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



: No: ENVI-177-0312
Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet ‘

Page: 1 of 2

GENERAL
LOCATION NAME:__S83-% DATE (yyyy-mm-dd); 20 * 064~ 05 TIME (24:00);_{lp* 0%
SAMPLED BY: _KG Db TYPE OF SAMPLE: Dust [Z]Water Quality QAQC:_.
GPS COORDINATES (UTM): ___ S 3 0669 e_ 7/ S68I5 N (Zone)_ /& NAD 83
DESCRIPTION: Distance to Diavik___/- 73 km & Direstion__ & on: Land [[] &/or Lake[X]

Air Temp: ‘C Wind Direction: Wind Speed (knots):

Precipitation: Rain / Mist / Snow / lce / N,e\ﬁe
Not Visible

Dust in area: Visible []

Cloud Cover:

Do 1 10% 1 25% / 50% | 75% / 100%
Snow Condition: Crystaliized [X] Packed [] Wet [ Dry [

Depth | Length of | Weight of | Weight of Water ‘
Core of Snow Tube Empty Content Dust Present
g | Number | snow | Core(cm) | & Core " Tube (SWE)
ﬁ {cm) (SWE) _ (sw_E) ik Yes I No Comments
o | 1 | 52 | 5O ETAE 6 /s |[vO
g | 2 |53 | S| St ja_|'®
3 153 |53 |53 VAR
4 o 1 Y N
Dust {Min. of 3 cores — Total Water Content %\WE =/> 25}
1 53 53 S| | e (YW
2 53 | s8 53 T
3 53 | 51 55 1o | YO
s| 4 |53 | g 55 lo | T
g 5 | 54 |53 5.5 oo |Y®
2 6 | 4 | sf 56 e v e
& 7 £9 Y ©
F 53 58 39 :_: '____[“ 31
g 8 / lzon |7 "
g 9 / / . Y N
10 ( / Y N
11 ! Y N
12 Y N

Water Quality {Min. of 3 cores — Total Water Content SWE =/> 100)

*** Water Content g,z = Wt. of Tube & Core g — Wt. of Empty Tube g ***

Document #: ENVI-177-0312 R6
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms-2012 Active Forms




- SnowSamplmgFleldSheet S
@ No: ENVI-177-0312
Area: ‘ 8000 Revision: R6
:,] Effective Date: ~ 26-MAR-2012 By: D. Dul
§ Task: Snow Sampling Field Sheet
p—y : " Page: 2 of 2
Dust Sample Filters ‘ Total Volume of Melted Snow :__[060  (mL)
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments . © b‘ _
1 — ol e 9”‘“’" o by
!08 -‘\S '::2 3 L}. ! /(;)ng "(@ﬁ:’ ‘Y!\Q_fl fi’bﬂg"" s wgz;\!?"ﬁ’ o s
- L1235 3290 2058 | Meddusd onfipes
3
4
Totals | S35, L33
Water Quality Bottles g?g Total Volume of Melted Snow :___ 31 40 mL)
. : Sample | Sample | Sample ‘Pri Sample Comments
Filling | _Analysis Sottlo Type* | Type* | Type* DI Batch # for QAAC,
ype. Locati d if not
Ordor G i fod, fabsl changes
80 mL
Metal
1| Total F:Lﬁn v o =
Total 40mL :
2 | Mecr)ciry ;:::; EZT/ O O
3 | MNuwents | 200 = | O O
4 Routine : 18&%;;:} / . | 0
5 TSS/Turb/pH 13&2122'_, N D/ O O i

*sample Type: GW, DUPW1/DUPW2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

Additional Comments

1{)£i 1% f’) T ‘\\ﬁ«mi‘«ﬁ-

il

wdar /aok.s \fml )fcttA}’“ @ww - /f Lo r'f’B/W‘f" I d“_ﬁ *&4%{5@

N“i l“'f\ ( gmg wmm}h *i/e'\ﬁul’?'\P

s f--%*'f RIS fIA 2T ‘“’{ >

Document #: ENVI-177-0312 R6 This is not a controlled document when pringed
Effective Date: 26-March-2012
10.2 Forms-2012 Active Forms



OJUL] 0N

Snow Sampling Field Sheet

No: ENV|-177-0312
Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet

Page: 1 of 2
GENERAL

LOCATION NAME:SS H- | &

SAMPLED BY:

GPS COORDINATES (UTM): _253/ 493
DESCRIPTION: Distance to Diavik_&1 .5

N (Zone)

[

DATE (yyyy-mm-dd): Qg!’b"{)f“ 87 TIME (24:00): /6 &fs—

TYPE OF SAMPLE: Dust [_[WWater Quality ] QAQC: }
E_ 7150247
km & Direction__<3¢=  On: Land [\4%/or Lake[ |

NAD 83

CLIMATE CONDITIONS (if f iside)
Air Temp: 4 _°C Wind Direction: b\) Wind Speed (knots): 5
Precipifation: Rain / Mist / Snow / lce {Nong.2~ Cloud Cover: 0%/ 10% /25% / 50% / 75% / 100%
Dustin area: Visible [] Not Visible Snow Condition: Crystallized [T Packed ' Wet [ Dry
Depth | Length of | Weight of | Weightof | Water Dust P ¢
Core of Snow Tube Empty Content ust Fresen
o Number | Spow | Core (cm) | & Core Tube {SWE)
i (cm) (SWE) {SWE) *kk Yes i No Comments
- : - ’ Y &
ol * |44 | 25 |50 TR
= ' Y
s 2 |53 |45 | 8% YRR
: Y
15 N5 50k | [Y®
: 1Y N
4 L R—ET
Dust (Min. of 3 cores — Total Water Content SWE =/> 25)
1 : v N
N = ol
2 h - e
3 h WM
ni: 4 e
& 5 N
- '
= N
F 7
& 2 .
3 9 N
10 N
11 N
12 N

Water Quality (Min. of 3 cores — Total Water Content SWE =/> 100)

** Water Content g = Wt. of Tube & Core gue — Wt. of Empty Tube gue ***

Document #: ENVE177-0312 R6
Effective Date: 26-March-2042

This is not a controlled document when printed

10,2 Forms-2012 Active Fonns




o1 ony

Area:

Effective Date:

Task:

Snow Sampling Field Sheet

No: ENVI-177-0312
8000 Revision: R6
26-MAR-2012 By: D. Dul
Snow Sampling Field Sheet

Page: 2 of 2

Dust Sample Filters

Total Volume of Melted Snow ; I C)@,;}“ {mL)

Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments .
IR RER 2/Q.2- 865 |2t " ameaal ob
2 duat on ithey”
3
4
Totals | 1267 [ =ite

Water Quality Bottles Total Volume of Melted Snow : (mL)
Sample | Sample | Sample | Presel Sample Comments
Filling| Analysis Bottls Type* | Type* | Type* R Batch £lariIAGG,
Ordesr’ Type Logatiofi preserved if not
~in field, label changes
60 mL i
Met
1 Ti::f Falcon O O OQ'”’M
Tube va :
o
40 mL il
Total ﬁ’
clear
2 Mercury glass - O
: 120 mL
3 Nutrients plastic O O
. 1000 ml=:
4 Routine pa sg O O
—
-7 1000 mL
T
5 S8/TurbipH plastic O O

<

*Sample Type: GW, DUPW1/DUPW?2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

Additional Comments

Document #: ENVE177-0312 Ré
Effective Date: 26-March-2012

This is not a controtled document when printed

1.2 Forms-2012 Active Forms
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Area:

Task:

Effective Date:

Snow Sampling Field Sheet

8000

26-MAR-2012

Snow Sampling Field Sheet

No: ENVI-177-0312
Revision: R6
By: D. Dul

Page: 1

of 2

GENERAL

LOCATION NAME:_ SS H-{—5

DATE (yyyy-mm-dd): 20\,- oY - 07

N

TIME (24:00): b 35

SAMPLEDBY: _D0/ S 5 TYPE OF SAMPLE: Dust [(itVater Quality [@#D QAQC: lzla_rc_) %
GPS COORDINATES (UTM): 0521493 E_7159=*\™ N(Zone)_} 2. NAD 83
DESCRIPTION: Distance to Diavik__ .95 km & Direction_ S E on: Land [\ &/or Lake[ |
CLIMATE CONDITIONS if ! ide)
Air Temp: =30 ‘C Wind Direction: \I\J Wind Speed (knots): E
Precipitation: Rain / Mist / Snow / Ice / Nong’ Cloud Cover: 0%/ 10% /25% IZ\?@%NS%I 00%
Dustin area: Visible []  Not Visible Snow Condition: Crystallized [ Packed A Wet [ Dry &4~
Depth | Length of | Weight of | Weightof | Water Dust P
Core of Snow Tube Empty Content ust Present
o | Number | snow | Core(cm)| & Core Tube (SWE)
& {cm) (SWE) (SWE) x| vesiNo Comments
- ; Y
o ! 53 50 55 |4 ®
& o L! Hin Lo 12 (N
R
S T S AT T AR
Y Fi
4 | [ (Y0
Dust (Min. of 3 cores — Total Water Content SWE =/> 25)
1 Y N
Y N
2 e
3 Y N ‘/'J_,..‘—ﬂ’""‘
E 4 L Y
g 6 Y N
= 7 Y N
-
S ] Y N
] 9 Y N
10 Y N
11 Y N
12 / Y N

Water Quality (Min. of 3 cores — Total Water Content SWE =/> 100)

** Water Content g = Wt. of Tube & Core g, — Wt. of Empty Tube g ***

Docuiment #: ENVE177-0312 R6
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: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters Totai Volume of Melted Snow : /0 1= mL)
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
tled.® 2.1 [0/.3 | Tmebeobl Seeb
2
3
4

Water Quality Bottles Total Volume of Melted Snow : (mL)
Sample | Sample | Sample | Sample Comments o
. Bottle Type * Type * Type * DI Batch # for o
Filling | Analysis Tvpe Locall 4 if ot
Order yp %E?LQD’ Served if no
~if{ Tiekd, label changes
60 mL :
1 I\_Arit::al:: Falcon t 0 ,Q/
Tube et
40mL 7
Total
2 clear O O
Mercury glass O
; 120 mL
3 Nutrients plast O | O
. 4000 mL
4 Routine plastic O O O .
1000 mL
5 Jsﬁrb/pH plastic 0 O 0
*Sample Type: GW, DUPW1/DUPW2Z, FBW, TBW, EBW, REP1/ REP2, Filter Blank
Additional Comments
Document #: ENVE177-0312 R6 This is not a controlled document when printed

Effective Date: 26-March-20%2
10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet

Page: 1 of 2
GENERAL

LOCATION NAME: 5.5 &— &2

DATE (yyyy-mm-dd): (30/éa~ O - 07 TimE (24:00): /L LD

SAMPLED BY: /a5 TYPE OF SAMPLE: Dust [[}¥Vater Quality [] QAQC:
GPS COORDINATES (UTM): 05 31§ 40 E__ 25380

DESCRIPTION: Distance to Diavik 3.!9?

AirTemp: —32D °C
Precipitation: Rain / Mist / Snow / Ice /
Dust in area: Visible []

Wind Direction: }hi Wind Speed (knots):

Cloud Cover: 0% /¢

&
Not Visible

% [ 25% { 50% 1 75%
Snow Condition; Crystallized 1 Packed

N (Zone)
km & Direction_ «3&  On: Land [L}8lor Lake[ |

173~ NAD 83

100% EI/
wet [] Dry

Depth | Length of | Weight of | Weightof | Water
Core of Snow Tube Empty Content Dust Present
g | Number | Snow | Core{cm) | & Core Tube (SWE)
g (em) {(SWE) {SWE) e Yes ! Mo Comments
-~ Y (N
ol L 147 | 4 |4 WO Onanse Mucttor
e . Y ‘
g1 2 |48 43 | 5hS WS | Ol e Aettes
v :
3 145 4| 495 ws|¥Y
4 ’ . ETEee
Dust (Min. of 3 cores ~ Tota! Water Content SWE =/> 25)

1 ' ! Y N :

2 Y N f -

3 Y N /
= 4 P P
:": > / Y N
2 6 Y N
5
= 7 Y N
b
é) 3 Y N
& 9 Y N

10 Y N

11 Y N

12 Y N

.

Water Quality (Min. of 3 cores — Total Water Content SWE =/> 100)

*** Water Content o, = Wt. of Tube & Core . — Wt. of Empty Tube gy ***

Document #: ENVI-177-0312 R6
Effective Date: 26-March-2012

This is not a controlied document when prinfed

10.2 Forms-2012 Active Forms




OJUL] OTY

Snow Sampling Field Sheet
No: ENVI-177-0312
Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters Total Volume of Melted Snow :_J(OVD (mL)
Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments
= Zerral WhROLE 0F Gare 53
! \ \% - /89 ¢ LIL 73 ‘5 Wisihly deat - Sval conmen
) { 01‘(1\)"“\;# Wb
Jhr sl ";w i {’ “!t‘ri.ﬁiﬁ' Fingels
3 !{. '“7,1%,,_‘ !f{ SFM);‘\E'J ‘g!g hﬁé YC
ed omeW Con
‘ _ ‘(-f.‘ Wm" dusl an dithor
Totals | - Jjonq | /8 35
Water Quality Bottles Total Volume of Melted Snow : (mL)
Sample | Sampie | Sample | Preserved_ Sample Comments
Filling | Anatysis I?.rottle Type* | Type* | Type* DI Batch # for G
Order ype Location prgsefved if not
m#"eltf label changes
80 mL
1 l\q_itgls Faicon O
Tube
40 mL ™
Total ica
2 Mercury ;;I::; O
3 Nutriens ﬁgs';i‘; - 1 |
- 7600 mL
4 ROUEIEE"/ piasiirg O
» 4000 mL
5 T8S/Turb/pH plastic |

*Sample Type: GW, DUPW1/DUPW?2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

Additional Comments

Docunent #: ENVE-177-0312 R6
Effective Date; 26-March-2012

This is not a confrolled document when printed

10.2 Forms-2012 Active Forms



OJuL] OTY

Snow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet

Page: 1 of 2
GENERAL
LOGATION NAME:5> vd -3 DATE (yyyy-mm-dd): 30/t~ 04~ @7 Time 24:00:_ 55O
SAMPLEDBY: _bDs 5 S TYPE OF SAMPLE: Dust [[Water Quality [] QAQC:

GPS COORDINATES (UTM): _ 052 )8 e {
DESCRIPTION: Distance to Diavik__=31 & &

E 2SI 475

N (Zone)__ /2l NAD 83

SE

km & Direction

On: Land &for Lake|:|

Air Temp: a! °C Wind Direction: \/\} Wind Speed (knots); %
Precipitation: Rain / Mist/ Snow / Ice / ﬂ’é; - Cloud Cover: 0%.10%+7 25% { 50% / 75% #100%
Dust in area: Visible L1  Not Visible [ Snow Condition: Crystalized Fl1Packed 1 Wet [1 Dry
Depth | Length of | Weight of | Weight of Water
Core of Snow | Tube Empty | Content Dust Present
g | Number | snow | Core{cm) | & Core - Tube (SWE)
] {cm) {SWE) {SWE) sl Yes! N;:]\ Comments
o | 1 | HS |4a 49,5 j0:5 "N fwins 1.5
- ¥ # Y o B o
e 2 L{Lf e ?.wg “44 /0 @ I Gagic_mei e a
bl 3
3 q? g; Cf sd I YQ\LI
] Y
4 . 316 /W
Dust {Min. of 3 cores — Total Water Content SWE =/> 25)
1 d Y N
2 Y N ,//
3 Y N /
N
5 4
o 5 Y N
-
Q 6 Y N
£ 7 Y N
3
fo? 8 Y N
& 9 Y N
10 Y N
11 Y N
Az YN

Water Quality (Min. of 3 cores ~ Total Water Content SWE =/> 100)

*** \Water Content g, = Wt. of Tube & Core g — Wt. of Empty Tube g ***

Document # ENVI-177-0312 R6
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: R6
Effective Date: 26-MAR-2012 By: D. Bul
Task: Snow Sampling Field Sheet

Page: 2 of 2

Dust Sample Filters Total Volume of Melted Snow : % %;5 (mL)

Filter # | Weight of Filter | Filter + Residue : Residue Weight Comments Lol
i : oot
[Af 298 . ) (039  |some ‘wrganie . e
2
3
4
Totals | 19d. 3. | 9281 loz.9
Water Quality Bottles Totai Volume of Melted Snow : (mL)
Bottl . | Sample | Sample | Sample | D;S ;nlpllf: ? mm?\msc
ottle 1 Type* | Type* | Type* Di Batch # for QAQC,
I;IIIlng Analysis Type Location presstved if not
rder o
_n.fietd, label changes
60 mL
Metals 0 O O
Falcon
1 Total Tube M”,,m“‘"
40 mL o
Total P
|
2 Mercury ;I::; | O O
: 120 mL
3 Nutrients plastic_] O O O
- 4000 mL
4 Routine plastic O O o
1000 mL
5 PSMPH plastic U O O
*Sample Type: GW, DUPW1/DUPW2, FBW, TBW, EBW, REP1/ REP2, Filter Blank
Additional Comments
Document #: ENVI-£77-0312 R6 This is not a controlled dectment when printed

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

st
I
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Snhow Sampling Field Sheet

No: ENVI-177-0312
Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet

Page: 1 of 2
GENERAL
LOGATION NAME; 52> ‘f[‘:{ _ DATE (yyyy-mm-dd): SE¥o~ %<7 g 24:00 15 S
SAMPLED BY: DI/ oS TYPE OF SAMPLE: Dust [JWater Quality [] QAQC:
GPS COORDINATES (UTM): &5 = /129 E_7/53/56 N (Zone)__ |7) NAD 83
DESGRIPTION: Distance to Diavik____3 78 km & Direction_ S£  On: Land [_| &or Lake[~~
Air Temp: — LA ‘C Wind Direg!ion: \AJ Wind Speed (knots): B
Precipitation: Rain / Mist/ Snow/ [ce IQN@/ Cloud Cover: 0% / /25% /1 50% / 75% 100%
Dustin area: Visible []  Not Visible| Snow Condition: Crystallized [ Packed [\ Wet [] Drylﬂ/

Depth | Length of | Weight of | Weightof | Water
Core of Snow | Tube Empty Content Dust Present
g | Number | snow | Core(cm) | & Core Tube (SWE)
£ {cm) {(SWE) E) kol Yes ! No Comments
ol 1 s e |58 19.5 YC;’?
g |2 |69 7 |58 19 5;{’
¥R
314 £7 5K 14 L«
i . lg7.sl¥H™
Dust (Min. of 3 cores — Total Water Content SWE =/> 25)
L 149 | o 58 | & )7 | v\
2 e | LY 57 | B |7 o
2 168 | 665 |53 7 [°®
s lep |47 |585 19.5 | " O
5| S bo |58 )7 YO
f Y {N
el &6 1bY |65 |s8 CBEALY)
- Tuz.s | ™
0O 8 Y N
9
@ 9 Y N
10 Y N
11 Y N
12 s Y N
Water Quality (Min. of 3 cores — Total Water Content SWE =/> 100)
*** Water Content . = Wt. of Tube & Core swe — Wt. of Empty Tube g ***
Document #: ENVI-177-0312 R6 This is not a controlled document when printed

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

Show Sampling Field Sheet

No: ENVI-177-0312
8000 Revision: R6
26-MAR-2012 By: D. Dul
Snow Sampling Field Sheet

Page: 2 of 2

Dust Sample Filters

Total Volume of Melted Snow : l ! 3 5 {mL)

Filter #i Weight of Filter | Filter + Residue | Residue Weight Comments
g wrly Clopn D Visabl
1 (234 1703 b6 5 Vst an Litber
2
3
4
Totals

dodh

Water Quality Bottles Total Volume of Melted Snow : 29 my
Bofti Sampie | Sample | Sample | Pre D.Sg"ip'f: : mmimsc
L * *
Filling | Analysis o Type® | Type® | Type® | atoh £ [or 7S,
Order yp - Location preserved if not
tt;S}\} in field, label changes
60 mL
’ hq.?)tgf Falcon B/ O O
Tube
Total 40 mL ) bml; ;{ bO‘f{“e«t ~ s m%
2 M o::a clear O [l B g, & \\{ x’j}(
ercury giass
; 120 mL
3 Nutrients plastic & |l (1
i 1000 mL /
4 Routine plastic ] O |
' 1000 mL /
5 | TSSMubpH | T 7 0 n

*Sample Type: GW, DUPW1/DUPW?2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

Additional Comments

;é & ézfufé%fa

‘b(:? "/' ’?{'f:;”"

Daocument #: ENVIE-177-0312 R6
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: R8&
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet

Page: 1 of 2
GENERAL
LOGATION NAME; S5 4 =% DATE (yyyy-mm-dd): -7 TIME (24:00);_f 445
SAMPLEDBY: _DD/S S TYPE OF SAMPLE: DustZ Water Quality [[]-"QAQC:
GPS COORDINATES (UTM): _ 0 5 31 Y01, E__ /5% s N{zZone)__ {2l NAD 83
DESCRIPTION: Distance to Diavik___ 4 2p km & Direction__S& _ On: Land [gf/8/or Lakeld™

Air Temp: — D\l °'C Wind Direction: __\p \ Wind Speed (knots} &

Precipitation: Rain / Mist / Snow / Ice :’(@ Cloud Cover: 0% ! 25% / 50% / 75% [ 100%
- Dustin area: Visible []  Not Visible I} Snow Condition: Crystall:zed Packed [ Wet (] DryEi/
‘ Depth | Length of | Weight of | Weight of Water Dust P ¢
Core | of Snow Tube Empty Content ust Fresen
g | Number{ snow | Core(cm) | & Core Tube (SWE)
& {cm) {SWE) SW bl Yes { No Comments
ol ' sy | 53 | 435 {4y |7
8 Y N
2 2 5Y 53 5¢f 15 C;
: Y K
3 |53 |53 |53 iy YD
Y N
4  [H3s
Dust (Min. of 3 cores - Total Water Content SWE =/> 25)
" T 55 [ 59 i )z YN
Y N
2 | Sy | 53 19.5 at.s
2 |58 |53 LS R
Y N
Z 4 5¢ 53 15 595
= - Y N
g | _° |5y 52 451~ | 740
.
21 5 | s8¢ | 53 15 g9
= - g Y N
Fl_7 |85 | &3 14,5
& 9 Y N
10 Y N
11 Y N
12 s Y N
Water Quality {Min. of 3 cores — Total Water Content SWE =/> 100}
*** Water Content gy = Wt. of Tube & Core s — Wt. of Empty Tube g ***
Document # ENVE-177-0312 R6 This is not a conirolled 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: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters Total Volume of Melted Snow lﬁﬂ N (mb)
Filter # Weight of Filter | Filter + Residue | Residue Weight Comments
¥ st Porfioo\s/ Cogd
Tk |72.5 S el LT,
2
3
4
Totals T rRs | seg
< £
Water Quality Bottles gé‘—g Total Volume of Melted Snow 5 | ts (mL)
Sample | Sample | Sample | Preserved : Sample Gomments
. Analvsis Bottle Type * | Typo* | Type* ircl D1 Batch # for QAQC,
Igm? y Type Location preserved i not
@u] ] in field, label changes
60 mL '
Metals
1 Total Fatoon o’ M H
Total 40mL / RV ?"W'ﬁw oy
2 Mercﬁry g:z:; || O ’gadi“\?f)ﬂ' {«.i‘x-{j{)
3 Nutrients 1p2|gsrtri1c1:- g O [l
4 Routine 13&%&2‘- | o’ ) m m
s | TSSMurbipH 12&25‘;‘- ! Q/ ] O

*Sample Type: GW, DUPW1/DUPW?2, FBW, TBW, EBW, REP1/ REP2, Fiiter Blank

Additional Comments

L
nlus DLy e <$%H

1
=y

Document #: ENVI-E77-0312 R6 ‘This is not a controiled document when printed
Effective Date: 26-March-2012
10.2 Forms-2012 Active Fonns
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Snow Sampling Field Sheet
No: ENVI-177-0312
Area: 8000 Revision: R&
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page: 1 of 2
GENERAL
L
LOCATION NAME:__ S5 5~ DATE (yyyy-mm-dd): 9616 - 84-0l2  TIME (24:00)_1-30
SAMPLEDBY: K& DD TYPE OF SAMPLE: Dust [¥Water Quality [] QAQC:
GPS COORDINATES (UTM): _S2314 % E1/YFABA _ Nzone__JRAW  naDE3
DESCRIPTION: Distance to Diavik___ - 74 km & Direction ve On: Land m&for Leke[ |
CLIMATE CONDITIONS (if i (side)
Air Temp: °C Wind Direction: Wind Speed (knots}:
Precipitation: Rain / Mist / Snow / Ice / MoRe (€ (ytjihﬂg Cloud Cover: 0%/ 10% f 25% ! 50% / 75% / 100%
Dust in area: Visible@ Not Visible [ Snow Condition: Crystallized [#] Packed [] wet [ Dry (]
Depth | Length of | Weight of | Weightof | Water Dust P
Core of . Snow Tube Empty Content u‘s.t resent
g | Number | snow | Core (cm) | & Core Tube {SWE) shght At cove
& {cm) (SWE) (SWE) Kk Yes/ No Comments
o 1 |65 LI 58 2z |0 \
2 2 (S 6] S ks = N R \'/ /
N
3 | %0 | 1Y St /&
4 — | Y N
: e
Dust {Min. of 3 cores — Total Water Content SWE =/> 25)
1 Y N
2 Y N
3 Y N / =
Y _ M
= 4 o
& 5 Y N
g 6 Y N
= Y N
S 7
g g Y N
a g Y N
10 Y N
11 Y N
12 |7 e YN
Water Quality {Min. of 3 cores ~ Total Water Content SWE =/> 100}
*** Water Content g = Wt. of Tube & Core g, — Wt. of Empty Tube g ***
Document #: ENVI-177-0312 R6 This is not a controfled document when printed

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

No: ENVI-177-0312
Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page: 2 of 2
Dust Sample Filters Total Volume of Melted Snow ;& 1S (mL)
Filter #| Weight of Filter { Filter + Residue | Residue Weight Comments h J'ﬁ;
. T dloudy (0OFETD ey 4 _i" o7 )
LY 3249 2185 (oGl S be
z dkm;i vy g? HA?F’
3
4
Totals | /pn&.L, o aiss |
Water Quality Bottles Total Volume of Melted Snow : (mL)
A Sample | Sample | Sample | Preserved. Sample Comments
e | S| F?| e | pmmewote
Order ""7?1 field, tabel changes
Metals 60 ml. .
1 Total FTalI;oen O O /Q/
Total 40 mL
2 Me(r)c;lalry ;:::; { O O
3 Nutrients 1;2;{';{':- 0 O 7
4 Routine ﬁgj{tg‘/ | O O
5 | TSS/TURpH | ’gggg;'— O 0 0

*Sample Type: GW, DUPW1/DUPW?2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

Additional Comments

Document # ENVE177-0312 R6
Effective Date: 26-March-2012

This is not a confrolled document when printed

10.2 Forms-2012 Active Forms
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Snow Sampling Field Sheet
No: ENVI-177-0312
Area: 8000 Revision; R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page: 1 of 2
GENERAI # S’h\i on 10E
LOGATION NAME:_S5%- 2 DATE (yyyy-mm-dd): 4616-07-0 b TIME (24:00): / 617
SAMPLED BY: _ k0O pb TYPE OF SAMPLE: Dust [X[Water Quality [] QAQC:
GPS COORDINATES (UTHM): 53814 € E TNY8E1S  N@ome) /2™ Naps3
DESCRIPTION: Distance to Diavik ‘/ ‘-?"7" km & Direction_# £ On: Land &for Lake|:|
CLIMATE CONDITIONS (i i tside)
Air Temp: G Wind Direction: Wwind Speed (knots):
Precipitation: Rain / Mist/ Snow / Ice / Nole fvfseararas‘f‘ﬂlf Cloud Cover: 0%/ 10% / @’/o 1 50% / 75% / 100%
Dust in area: Visible I__)}‘Sl‘Nci)“’c‘}\?isible [l Snow Gondition: CrystallizeddPacked (] wet [ Dry [J
I L
Depth | Length of | Weight of | Weight of | Water Dust P
Core of Snow | Tube Empty | Content ust Present
o | Number | snow | Core(cm) | & Core Tube (SWE)
5 {cm) (SWE) {SWE) Ak Yes /No Comments,
a . N ighT afgyT an Sy &4
o ! LI“‘IL 45\) l/g ‘? g 1 5“ A - ﬁaww
= y ! N
H 2 Lfb’ Ll3 S l / & X
N
L B 9¢ 7 ¢
4 . JTag [N
Dust {Min. of 3 cores — Total Water Content SWE =/> 25)
1 : Y N e
2 Y N f’ﬂy
Y N -
3 N fw’
8 5 ’y,/” Y N
‘g) 6 Y N
= Y N
F 7
g ] Y N
& 9 Y N
10 Y N
11 Y N
2 Dol v N
Water Quality (Min. of 3 cores — Total Water Content SWE =/> 100)
*** Water Content 5, = Wt. of Tube & Core 5 — Wt. of Empty Tube g ***
Document #: ENVI-177-0312 R6 This is not a controlied document when printed

Efifective Date; 26-March-2012
10.2 Forms-2012 Active Forms
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Area:

Task:

Snow Sampling Field Sheet

No: ENVI-177-0312
8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Snow Sampling Field Sheet
' Page: 2 of 2

Dust Sample Filters

Totat Volume of Melted Snow : lDBD {mL}

Filter #| Weight of Filter

Filter + Residue

Residue Weight

l’.':ommentsi i
3 4 L 3 a to !l
B e, o fovrag  covvE e
1 1)
g&g\‘l‘c { q7 ' ? 7 6 ' 23 Yinokite e!u;séa!‘
2
3
4
Water Quality Bottles Total Volume of Melted Snow : (mL)
Sample | Sample | Sample Comments
- . Bottle Type* | Type* | DI Batch # for QAQC,
'g’r’(’,';? Analysts Type Lccaggg,preswgﬂ if not
|_.~TTEld, label changes
60 mL
Metals O et
1 Total Falcon s /‘m :
Tube o
40 mL
Total
2 Mercury ;:g:; | |
; 120 k"
3 Nutrients //plﬁs!;i- 0 0
1000 mL
4 )outi@/ plastic O {1
R 1000 mL
5 TSSMurb/pH plastic 8| O

*Sample Type: GW, DUPW1/DUPW?2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

Additional Comments

Document #; ENVI-177-0312 R6
Effective Date: 26-March-2012

This is not a controlled document when printed

10.2 Forms~2012 Active Forms



z - Snow Sampling Field Sheet -
Pl ~No: ENVI177-8312—
jO___.. Area: 8000 Revision: __R6 _
mes] |Effective Date:  26-MAR-2012 By: D. Dul -
E' Task: ‘Snow Sampling Field Sheet
- ' S Page: T _1 of 2
-
—__GENERAI .
L.Q.QAT[O]\[I NAME: S551% DATE (yyyy-mm-dd)@o\e-04-0l | TMEQ@ao0y: 1S9 | |
SAMPLED BY: Y€ bW TYPE OF SAMPLE: |Dust [HjVater Quality [X] QAQC:|_——
_ GPS COORDINATES (UTM): 53314 4 E MA¥b9¢ Nizone)_/AW | NaDS3
DESCRIPTION: Distance to Diavik___ .10 km & Direction ™NE,  On: Land [_| &/or Lake[X] B
CLIMATE CONDITIONS (if shmpling ouside)
Air Temp: °C Wind Direction Wind Speed (knots): |
Precipitation: Rain / Mist 7 Snow / lce 7 NgKe m% E}r?g{g‘{% - Glotd Cover: 0% TIGIR 1 25% 150% 1 755 T 100% _
....................... Dust in,area;,,,,,\/isible__?]._.___.___Not VlSlblefl%i B ,Snco‘w Condition. Crys ailized?lﬂPacke_dl:l__Wﬁt___D,,,DQLD, e
—Depth || Lengthof | "Weight of ""'Weiﬁht of " Water ' ) -
Core of | _Snow | Tube_ | Empty | Conten Dust Present
g | Number | Snow | Core(cm) | & Core Tube (SWE)
e {cin) : {(BWE) " (SWE) dekk YésTNo Comments—— -
& £ e d i o
o WB (a/ < . (Yz rrahay dust °T2\ijﬁij cover
8 2 LRSS = % :
....... 3 % ol 55 ) }
A Y N
i '
.Dust (Min. of 3/cores = Total Wat =/>28) \ , .
T LA e | S0 | A9k L 0N v /
2 145 |5y s¢ ysq |15 LIN \
LB s |63 |59 5 O \
=| [ | GF5 G431 i [ 72_oN \
Y) N
8 P | &5 Lt | b | e [ \
e b |65 | G5 [5Y [EEEI L \
gl 7 16s |64 |5% V5 O
o ‘ Y N
g °f oy
$ 9 i t Y N
10 Y N
",
11 Y N
12 T YN
Water Quality (Min. of 3 cores — TotalWater Content SWE =/> 100)
L {PAY {:avg%mmm 60 metieg ¥ oy eashy
*r+_Water-Content g =Wt.-of Tube & Core swe—Wt. of Empty Tube sne e
§
Document # [ENVI-[77-0312 Ré ‘ This is not ' controlled document When printed |
Effective Date: 26-March-2012 [ R
10.2 Forihs-2012 Aciive Forns ,/




. I i i | i !
o~ Snow Sampling Field Sheet- N
]
’5‘ No: - ENVI-177-0312 _
4 iArea:. S 8000 ; . | Revision: [R6 | e S
W" ! ']_ Effective Date:, |26-MAR-2012 |, = | By: D. Dul
E Task: Snow Sampling Field SHeet !
“ i . . i e . Page: B 2 L of 2:
-
él H { : ; | NVINTE
Dust Sample Filters ) .||, Total Volume of Melted Snow : | [ &4 | (ml)
Filter # | Weight of Filter | Filter + Residue | Resjdue Weight || | - Corhments N y A
. : oy - - - s bl §1% 0
T el 1.4 | [ 8] | [0 v S ook g
2 H : : P
3
4 B
Totals [;}{ R
. |
[ N g : { : o /
-Water Quality Bottles = ~ Total Volume of Meited Snow : e my
; : E?Qe,!_() E
nple Sampk? Commenis
Einl Anaivdis ottle 06 * DI Batch # for QAQC,
Q'r‘:rlg ¥3 Type Location preserved |f not
in field, label.chandes
Metals ::3 Im;_ { ......... !
1 Total 1‘?;‘:‘
Mercury giass g
g Nutrients 12[23??‘;' 2/
] :
i 1D00-mk o
| 4 Routine st |
| X 1b00 mL e
5 | TS3MurblpH astic i
] S . v
"Sa_n‘ipie Type; GW, DUPW1/DUPW2Z, FBW, TBW, EBW,‘REP]‘/ REP2Z, Fiifter Blank
Y S— . i A ‘!dit ona' com“gents
= [ Fi . ]
plus gl}% w@{\ e |
¢ _ A% . ———— et | 1
|
Document #: ENVI-177-0312 Ré I ’ This i5 not a|contrpiled document when piinted
Effectivd Datel 26-March-2012 . ) . : " .
F t 1 10.2; FormEs-2OI 2 Active Fofms
L i ] i



|
%" ' —8now/Sampling Field Sheet
pands : No: ENVI=177-0312
@ Area: 8000 Revisior: _ R6
v | |Effective Date:| |26:MAR-2012 By: D. Dul
E' Task Snow Sampling Field Sheet
8 ) ' T Pager 1 of 2
, GENERA
| tocaTionName: | SS8- ¢ _DATE (yyyy-m:gd): Ro)o - 04- A6 | TIME (24:00): (S} As
SA‘TMPLED y: |4, DD TYPE OF SAMPLE: Dust|@Water Quq‘iity\(@ QAQC:
GI+S COORDINATES uT): S3plde E_ JUHYIT40 N (i)one)‘[ j|aw NAD 83
DESCRIPTION: istance }o Diavik s km & Direcion V€ | on: Land [_| [8/or|Lake
CLIMATE CONDITIONS (f saiupling oltsige)
Ait Temp: é Wind Directioh: . Wind Speed (knots):
I Precipitation: Rpin / Mist} Snow / [ce / \g? Cloud Gover:[0% ¥ 10% / €5% / 50%/ 75% / 100% -
__Dustinareh: Visiole [ Not Visible _SnoviCo ditifm;,(:rys’r lizadsEs Packed [l | V\jz‘,et,l___] oyl
| N
ept ‘Length of | Weightof || "Weight o Water i
Core . of -Snoy Tube .. Empty Content. Dust.Pres.ent.
g | Number | Snow | Core (cm) & Coré Tube (SWE)
& em {SWE * Yes f No Comments
A 1 —ip( o L o] Y @
e 7 é,) g;ﬁ I7
=] -
ﬁ 2% &y {p‘"-j ef Y %
T - Y
3 les |67 IS5 . =
Duyst.(iin. of 3. cores - w;tér,,c:,ntert VE =/> 25)
T i
2 s o 5% "o
3 | sl | a3 S5 Y&
) - Y
_______ = h g4 6 34 R
g 11165 @3 53 Y
el 6 ey 16f |5 M
= 7 . YN
________ -y |
! Y| N
9 8
g d YN
10 Y| N
- 11 YN 7
””” 12 : YN
| Water Quality {Min. of 3 cores — Total Water Content SWE =/> 100)
LLLS V\{ater Content e =Wt. of Tubg-8&-Core gy~ Wi .oiEqpty...Iu be swe ¥
Documept #: INVI—J}TI-OBH R6 ' This 8 not 4 controfled focument when printed
Effective Date; 26-March-2012 |-
10.3 Forms-2012 Actjve Forms
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|
Snowi Sampling- Fleld Sheet : .
............... No: b ENVI_'I 7?_03 12
oo 8000 __: Revision Hi 1...R6
i DaesvisioR BIMAARPIOT? DAY of Revision)] DUl Author
; Initial RepIRY Sampling Field Sheet 16-Mar-2012 D..Dui
First Revision ' 13%‘@92012 —‘—D. sl T £
Revised Tabie T Z7-Apri-2013 1'D. Dul
Revised Tqble -3-(Total Mercury & - 08-April-2014 1B Dul
TSSITurprH & Filing Ordergolumn |+ y | | S
lari er Content Calculatlon TotalvbiMavs2 Qi ..Dul (el ) B
| Minor clanf;cat:ons and ﬂxes . || 30-Apr-2015 1'S. Singlair . ' S
; [ : r T . =
[ Eued & ARG e o NOERHEPd GPAERRINS $SeTioTH ié’*WE&ﬁv é’q&}ﬂ. ants | :é
......... ——ts = : r.‘ L’a e { oy :
. jrer \\_w@, i Rs) —
mer 1R
i |y
4 =
Totals |~ jpgigr | HHOVY | |5 <
~~Water Quality Bott [66?0 ~Total Volume of Melted Snow ;- 33E5 oy
e _ l%ﬁ -
.| sample | Sampte | Preserved: Sample Comments
- o Botte TType* | Type+1—(k Bi Batch # for QAQG,
lgii;ng Analysis Type wpe i - L.ocation preserved if not
RIFQIRT F e in ﬂe!d| !abe] changes )
60 mL ! _ )
Mrec‘tta;lts Falcon u =
ol ne _ . .
40 imk-
: Total
_______ Merowy | oo G H L
—Nutrients. - 120mL :
Nuirients plas';?c | 1 D
............. . o 1000 L I
ERoutlne plastic . ‘D E
TSSTurbipH | 1990 I & b o - |
*Sample Type: GW, DUPW1/DUPW?2, FBW, TBW, EBW, REP1/ REP2, Filter Blank
Additional Comments
: : — -
Pl precs Woalio
Dogument #; ;EEVM‘?%@S 12R6 This is not p controlled dooument when printed
. Effeetive Datg: 26-Mareh-2012
10.2 Forns-2012 Active Forms




E Show Sampling Field Sheet —
. . : T No: o — ENVI=177-0312 _
p Area: ....8000 Revision:_. R6

b=e] |Effective Date:  26-MAR-2012 By: D. Dul_

E' |Task: Show Sampling Field Sheet :

s ...... . Pag_e_:_ . ,,,,,,,,,,,1 e . 0' o 2 .

__________ _ GENERAL | - R ,,
LOCATIONNAME: _S5516 ~4 DATE (yyyy-mm-dd):d 8}~ 0% -4 Time (24:00); 144 L thl.
SAMPLED BY: Ko bb TYPE OF SAMPLE: | Dust [K]Water Quality 7] QAQC: (% Lda_j{e( {

 GPS cbqRD[NATEs UTM) _ O3S @ E “1d A5G N(zZone) [ __NAD 83 0“‘75 ’’’’’’’’ )
'DESCRIPTION: Distance to Diavik ' km & Dirgction on: Land [_] &fdr Lake)E? ™ —
CLIMATE CONDITIONS (if samplina outside) I D T
Air Temp: °'C Wind Direcfion: _ Wind Speed (knots):
~Pracipitation: Rain / Mist7 Sfiow 7 Tce / Ne¥g) |~ Cloud Cover: o%"f"1tj%‘Tgs%Y_’SU%'?’?5%f1oo% -
,,,,, __Dustinarea: Visible [ ] [NotVisible d Snow Condition: Crystallized Packed 1 Wet 1Dyl 1
Depth-1{-Length of | Weightof |" Weightof |—Water Dust P
Core | _of |l Snow | Tube Empty | Content ust Present
o | Number | snow || Core (cm) Core Ttilbe (SWE) .
%.. . [ S—— ‘ cm) S — [ 'SWE) B S— (SWE) . HhK - YesTNG _Cl)mments SN PPN (S —
o 1 <O 4 <2 ¢ 42 Y & -
G bt e i [ D
g 2 | Si $a S3. 14 :
3 | sa 4q 53 1 s Y
i . g7 v
i Ao
Dust (Min. of 3 cores — Total Water Content SWE #/> 25)
1 <1 |3 P Y O
2 53 || g8 8 Ny ®
3 Ji 56 2 Yy
- Y
sl B 152 [[sp |85 U
& 5 | 5¢ 53 a9 Y|y
el kB |5t | &3 | 5a e
~ & 7 la+ | 5+ |5 YW
3 0 ) Y
\‘n g 8 35 : 5% 7’§/ erlw»@
A 3 " TY N
\ 3
\\Q . i) Y N
7 T ] o=
Water Quality (Min. |of 3 cores - Total Water Content SWE =/> 100)
______*r* \Water Content gw: = Wt. lof Tube & Core g —WIi. of Empty Tubelsye "

T geament #{ENVETT7-0312R6 “This i hiot|a controlled document when printed

Effective Date: 26-March-2012
10.2 Forns-2012 Active Fonns




H H H |
: |
E = [ Sriow! Sampling Field Sheet
¢'. L _ AN S SRR IR B e No: ENVI-477-0312
+. L JArea: . 8060 , b ... Revision: R6
wH".'j Ei‘fective‘Dqte: 26-MAR-2012 : By: D. Dul
5 Task ? Snow Sampling Field Sheet
Dust Sample Filters | ) Total Volume of Melted Snow - | | 305 L)
| ] -
Filter # | Weight of Filter | FFIte: + Residue | Residue Weight | Comments 1 Ok
: p ; - - - -+ — &b.rv Lai,ﬁﬁih ) V'lf)ﬁb (piEmia= R
(09 //'é "5 7 \ox i fj,\:o'crkg £ Lpein
2 : | t
...... = —
4
Totals | | 49,2
- f o { e o
VJater Quality Bottles f %’?g Total Volume of Melted Snow - g ks (mL)
| - !
! Sampitp Commanis
e Bottle | Bt-Bateh #for QAQG, |-}
':)!'I:Ir;? Apalysie Typs . Location-preserved ffnot
In tield, [abel changés
Vetals ... 5(;’“'..
e Total | Fglon
ripe
: ~A0ml
Total o
P2 Mercury g::i
: 120 mL
q Nutrients et b
T 1000 itk
4 Routine tastic
o 1600 mL
5 TSS Turb/pH lastic .
*Sample 'Il'ypei: GW, DUPW1/DUPW2/ FBW, TBW, EBW, REP]}/ REP2, Filter Blank
AdditiGhal Comments
Dlug, g0 rJz{ {arate
il 1
Do;:ume 1t #: BNVI-177-0312 Rp . ' This is not a: controlied ;locun ent when printed!
. Effectivd Date| 26-March-202 . Lo o
L r E 10.2) Forms-2012 Act%ve Forms
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E R A - . Snrow %mlinq Fi_e!d_sheet " ) - JRPRPS PN S _
* - No: ENVEI77:0312 :
Area. 8000 Revision: | R6&
_ Eifective Date:| [26-MAR-2012 | By: D. Dul
* ||Task: Snbw Sampling Field Sheet
: ' Page; 1 of 2
GENERAL
L N s —
LOCATION|NAME: | S5 5-5-3 _DATE (yyyy-mm-dd): 26ils -6 +0{  TIME (24:00): /456 % _
SAMPLED BY: |_M& o> TYPE OF SAMPLE: Dust|[S{Water Quality JK] |QAQC: 1475 s "@v& Qlia jﬁ %
GRS coo@m;wes wm: | 533186 | e Y edso  N@one {2 NaDs3 ol 0
DE|SCRiPT!¢N: Distance fo Diavik . '%;l ~ km |& Direction_| V£ On: Land &for | Lake 3 -~ L s
CUIMATE CONDITIONS (f safpling oltsidel
Ai [ Temp: 4 Wind Direc!’i_g B Wind Speed (knots):
Precipitation: Rain / Mist/ Snow / | "Glout Cover: |0% [ 10% / €8% / 50%/ 75% / 100%
1 1.Dustig.area: Visible L1 NotMisi ........$now_.c.ol1diti on;(irystjallim Q Packed [] V\/‘et,J:],Dry |
ept Length of | Weight of | Weighto Water
Core of Snow... . ,,,,Iupe,,,, - mpty Content Dust Pregent
5 | Number|| Snow | Core (am) |- 1‘:5, (SWE)
\ - ' {ch ' _ ** [ Fes NG Comments
sl lssa 2 | g 0
2 Q p) r.a _ ] Y Né
s 4 AR ¥
y 3 leo - Y| N
\ ] 57
4 Y N
Dulst (Min. of 3 cores — Total Water Content SWE =/> 25
- = e 7] e————— ~ T
: - S I
2. 5 S{ <s Ml A
ERRIN; S/ 42 MEd) 5
= [ 4 1l %3 st |3 Vid | S
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____________ & L e d T ) R @)\
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: 10 ’ YN
_________ ¥a) - -
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Walter Quality (Min. of 3 cores — Total Water Cohtent SWE =/> 100)
s \Water Content /g [= W-of Tube & Core gy —Wt,-of Empty Tube gwe [**
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P1/ REP2, Filter Blank

— Snow Sampling Field Sheet
: No: -—ENVI]-177-0312
8000 Rmﬂ[ﬁtgnl Rev:sm n:._ _R6
Effestivn Datevisiod ®MARRBH2 DIBYof Revisio?] DUl Author
[nitial Réﬁ%‘é’ Sampling Field Sneet 16-Mar-2012 D.Du
| First Revision 130289012 —f--D. ' L
Revised Table™1 27-April-20113 “DDut
i
Revised-Table 3-(Fotal-Mercury & 08-April-2014 D-Du
TSSlTurblpH & Filling Order column _ | <
Bus* o an GIQ_E&&H@F Content Calculatlon T Du (mL)
' 5 7 | Minor clarifications arid fixas _ .| 30-Apr-2015 S. Sinclair '
4] ' 6 1 Ealithents _
1 _ M,M
5 e
: = —
:  bAS |
Water Quality Boi-t{es---z 233 Total-Volume of Melted Snow= 5 A (> (mb)
B : Sample Sam.auf;.Comments
- .| Bottle -~ feopo - Typer-t DI Bateh #for QAQC,
2','!,';? ‘Anaiysls | B 4 Locatioh preserved if not
in fiéld, Tabél thanges
Metals d
1 Total .
Totar— - )
______ 2 Mercury O
5 Nutrients 1
1 T Routine -
5 | TSSTumipH. O
__*sample Type: GW, DUPW1/DUPW2, FBW, TBW, EBW, RE
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Snow Sampling Field Sheet ‘

.......... e N~ —— ENVI=177=0342— |} e
Area: 8000 | Revision: R6___._ .| .. |\ . _
Effective Date:  26-MAR-2012 By: b.Dut 4§

' |Task: Snow Sampling|Field Sheet -

8 B Page: 1 of 2 ’
LOGCATION NAME: SG¢ ~ i DATE (yyyy-mm-dd): Qo3& -840  TIME (24:00)_[10S )
SAMPLEDBY: _ bD ¥{ TYPE OF SAMPLE: | Dust{7Water Quality i QAQC A
GPS COORDINATES (UTM): S24 988 VI HYH3  N{zone) R/ NAD 83
DESCRIPTION: Distance to Diavik 2.3 2 km & Direction_ A/ on: Land [ M &for Lake[ ]

CLIMATE D
Air Temp: °C Wind Direction: | Wirfd Speed (knots):|
Precipitaﬁi'o'n: Rain / Mist 7 Snow / Tce 7)) “Cloud Cover: 0% / 10% / 28%)7 50% 1 75% 1 100% i
_____________________ Dust.in area:_Visible [ . |Not Visible D> | ,,,,Sn$w,,condition;,cwstanize_q}ma_cmc_i’_"l____w_et Oon3.
Depth || Length of | Weight of | Weight of | Water :
Gore of Snow ube Empty Content Dust Present
g | Number | snow || Core(cm) | & Core Tube (SWE)
g (e} SWEY 1 (SWE} - e Tvesrne~ Comments
- 1 S -t o I ; e | .2 Yy (P
g) [ LA g f;:sx_ ar _ ov
a 2 o | _Fa b3 | Y N
w 3
3 lagn | oA [ C 1Y @&
T 0% 2
4 Y N
_Dust (Min. of 3 cores = Total Water Content SWE =/> 25) . .
: - - . ”
1 Tﬁ‘ﬁ‘%?ﬁ 7% { ! : £ : ,9’,79; LY @ f)!gk;wg_._f’f*ma\ruﬁ &mhﬂfﬂﬁm
2 ]9 J3 DT : | a6 Y Sirall _SHUC ik 300 ke
3 o) 8 56 L7 M @_'dcbn} cemavesd |}
: : . =
s ¢ [35 [ 77h1s| 5% M
8 5 g5 || 50 . | 68 a3 | ' &
2 6 ‘ o | Y N
a
= 7 N
p Y N
8 8
3 - =
_ = T
= VN
- _ = T
Water Quality (Min. of 3 cores - Tota| Water Content SWE =/> 100)

¥ \Nataer Contentsye=-Wt. of Tube & Care g — Wt. . of Empty Tube gy *** : S—
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o~ Snow| Sampling
» T i
6 - No:-| ENVI-177-0312
& larea: Revision: |R6
m__"'?"]_ Effective Date: JMAR-201 ; By: D. Dul
' Task Snow Sampling Field Sheet |
Dust Sample Filters Total Volume of Meited Snow ;| dAOD  (mL)
Filtar # | Weight of Filter | Filter + Residue | Residue Weight - Comments n
! —i — : ; T 4 ) - 1 T oL M
1 ] A - Qfﬂ‘\r‘\h{ (IR T ¥ e 1o Cich e
lh'e;\ ’g& w:f '8 é & V] fer A ’ﬂ‘i‘" N g»:l”k v
2 | Somd OUURC]
S R e Bt
Totals |
Water Quality Bottles “Totat Volume of Melted Snow .3 O 2 -ty
Sal%'lple Sample :Preserved.: Sample Comments
Fillingi] Analysis f'rzt;:? Type ™1 Type* Ln_‘a“—“‘——?m #for_g_}_A &
rder i ocation preserved f not
in field, fabet changes
80 ml=- . . '
1 I\giiér' Falcon [_] L1
{ Tube~ ; i
40 MLt g R N
Total
clear
i 2 VEercqry glass. £l I;]
. inhta 20ml. . ] .
3 !\;Ulrlc [543 blastic - i} I:]
| 1boorhL )
4 Routine iastlc N |
1000 mL
5 || TSS/TurbipH stis |\ I (11
*Sample Type: GW, DUPW1/DUPW2| FBW, TBW, EBW, REP1/ REP2, Filter|Blank _
- Additional Ccz' mments
R P i
leal = |smill ampudd of | ovema e matler
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Snow Sampling Field Sheet
No: ENVI-177-0312
Area: 8000 Revision: R6
Effective Date: 28-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet
Page: 1 of 2
GENERAL
LOCATION NAME: 55/ ~ &~ DATE (yyyy-mm-dd): J0(4- 04 ~E TIME (24:00):__f4£0
SAMPLEDBY: _ DO/ .S S TYPE OF SAMPLE: Dust [(WVater Quality =+ QAQC:___
GPS COORDINATES (UTM): &5 X8 123 & 1533 2% N(zone [ NAD 83
DESCRIPTION: Distance to Diavik 572 km & Direction___ 2% on: Land [ M&lor Lake] ]
CLIMATE CONDITIONS (if " ido)
AlrTemp: =2\ °C Wind Direction: nJ wind Speed (knots);__ &
Precipitation: Rain / Mist / Snow / Ice (Nong Cloud Cover: 0% /{0%) 25% / 50% / 75% /100%
Dust in area: Visible [] Not Visib% Snow Condition: Crystalllzed Packed [ Wet [ Dry
Depth | Length of | Weight of | Weightof | Water
Core of Snow Tube Empty Content Dust Present
o Number | Snow | Core (cm) | & Core Tube (SWE)
& {cm) (SWE) (SWE) _. il Yes/ No Comments
o ' |62 | 5 |535 lms YO
3 2 Ly | 15 53 120 | YO
3 |6y |55 | S5 /4, ra
Y N
Dust {Min. of 3 cores — Total Water Content SWE =/> 25)
T 1 49 | 43 [356.5] 29 Fi1.s i{ﬁ")
2 | #7859 83 | 5as |35 |70
3 o |4& |53 TN
s | ¢ L3 159 |56.5 1.5 Yég . 6.
=4 ! SAE 3 PN
5 5 |68 |5¢ 555 9.7 Y |7” 370
el ¢ |45 |58 |59 L1l TR 8 e
gl 7 |54 |47 |52 FEumMCll |
o 8 ' . N
E joe | TN
10 ; ’ Y N
11 Y N
12 Y N

Water Quality (Min. of 3 cores — Total Water Content SWE =/> 100)

** Water Content g = Wt. of Tube & Core g — Wt. of Empty Tube g ™
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Area:
Effective Date:
Task:

Snow Sampling Field Sheet

No: ENVI-177-0312
8000 Revision: R6
26-MAR-2012 By: D. Dui
Snow Sampling Field Sheet

Page: 2 of 2

Dust Sample Filters

Total Volume of Melted Snow :_[$--4 S {mL)

Filter #| Weight of Filter | Filter + Residue | Residue Weight Comments
1 2 Minor Wrsd ViLoaOue
\ C;L‘m] ) \g(o o 2‘%.7 Shanll Clv\/\nru-_m’ﬁ ‘f*é; mfﬂmﬂiﬁ
2 ottey” - Ser g mdl] twig? -
,!{w‘z B L ) :
3 Y ;
4
Totas | 27 5 | weo. | 9871 [ T
. l
Water Quality Bottles 285 Total Volume of Melted Snow __3 =* LJD (mL)
185 5
Sample | Sample | Sample i Preserved: Sampie Comments
—-— Analysis Bottie Type* | Type* | Type* Di Batch # for QAQC,
0'"';;? Type Location preserved if not
C?UJ In field, labet changes
60 mL
Meialls Falcr:)n @/ 0 0
1 Tota Tube
40 mL Dy angppes { &
Total v LS
2 Mercury ;:2:; O O
: 120mL '
3 Nutrients plastic A O O
P 4000 mL -
4 Routine pias!in:: 2 O O
1000 mL
5 | TSSMuipH | T l;i/ m O

*Sample Type: GW, DUPW1/DUPW2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

Additional Comments
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© snowSamplingFieldSheet
No: ENVI-177-0312
Area: 8000 Revision: RSB
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampting Field Sheet R
Page: 1 of 2
GENERAL
LOCATION NAME: 458-3 DATE {yyyy-mm-dd): 3 0Vp 04 -05 TIME (24:00):_ (413
SAMPLED BY: Kfa DO TYPE OF SAMPLE: Dust E‘Water Quality Q’ QAQC:
GPS GOORDINATES (UTM): SAEOIB ENS &6 N(Zone)_ | aw NAD 83
DESCRIPTION: Distance to Diavik 3.91 km & Direction_ MW/  On: Land &for Lake|:|
Air Temp: °'C Wind Direction: Wind Speed (knots):
Precipitation: Rain / Mist / Snow / lce /{ond) Cloud Cover:(0% / 10% / 25% / 50% / 75% / 100%
Dustin area: Visible []  Not Visible Snow Condition: Crystallized [B] Packed &1 Wet [T Dry [
Depth | Length of | Weight of | Weightof | Water
Core of Snow Tube Empty Content Dust Present
o Number | spow | Core (cm) | & Core Tube (SWE)
e {cm) (SWE) {SWE) Wi Yes / No Commenis
- 1 : : Y (V)
0 i o) H3 | 9 _
g2 [ |58 S5 s ©
A 58 35 lo__|'®
4 Jye |Y (B
Dust (Min. of 3 cores ~ Total Water Content S\;U"E =f> 25)
T T W6I] b | 5¢ [ 20 19 ["®)
2 To | 5% 52 3 |¥O
Y
3 | 9p | L+ | 51 /g YO
= | ¢ | % L | 59 g |¥5
8] ° q0 | 63 Sa 1% v
e .6 | "1 | L% 5% /g 1" "
L ————
= 7 : Y- N
< /O
O 8 _ Y N
e
i 9 Y N
10 Y N
11 Y N
12 S Y N
Water Quality (Min. of 3 cores — Total Water Content SWE =/> 100)
*** Water Content g = Wt. of Tube & Core g, — Wt. of Empty Tube gy ***
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Dust Sample Filters

- ENVI-177-0312

Area: 8000 Revision: R6
Effective Date: 26-MAR-2012 By: D. Dul
Task: Snow Sampling Field Sheet '
Page: 2 of 2

Total Volume of Melted Snow ; J%ga {mL}

-Filter # | Weight of Filter | Filter + Residue | Residue Weight Comments .
’ : ?‘t.f (h g o dm
N PN |42 o [8.1 S T
2
3
4
Totals | [l S = 8.0
, . 1540 ' 3 A0
Water Quallty Bottles 125 Total Volume of Melted Snow:__.> 2 25 (mL)

R Sample | Sample Sample Comments
Fillin Analysis Bottle » | Tr | Type* | Type* DI Batch # for GAQC,
Ordegr Type Location preserved if not
in'fietd, labe! changes
80mL /
1 Towr | Falcon 7 | O
Tube
' 40mL
Total
clear :
2 Mercury glass ‘m/ a
: : 120 mL
3 Nulflenis plastic v O
i 1000 mL
4 Routine plastic Q/ O
1000 mL IQ/
b
5 | TSSMurb/pH plastic O

*Sample Type:GW, DUPW1/DUPW2, FBW, TBW, EBW, REP1/ REP2, Filter Blank

Additional Comments
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Appendix D

Snow Water Chemistry Analytical Results

DIAVIK DIAMOND MINE
2016 Dust Deposition Report



Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment
Acidity (pH4.5)  mg/L CONTROL1 4/6/2016 <0.50 0.25 050  OL4357 GS
mg/L  CONTROL2 4/7/2016 <0.50 0.25 050  OL4358 GS
mg/L  CONTROL3  4/5/2016 <0.50 0.25 050  OL4359 GS
mg/L SSBAG 3/10/2016 <0.50 0.25 050  OG7801 EBW
mg/L SSBAG 3/10/2016 <0.50 0.25 050  OG7802 EBW
mg/L SSBAG 3/10/2016 <0.50 0.25 050  OG7803 EBW
mg/L SS1-4 4/3/2016 <0.50 0.25 050  OL4360 GS
mg/L SS1-5 4/3/2016 <0.50 0.25 050  OL4361 GS
mg/L SS2-1 4/3/2016 <0.50 0.25 050  OL4362 GS
mg/L SS2-2 4/3/2016 <0.50 0.25 050  OL4364 GS
mg/L SS2-3 4/3/2016 <0.50 0.25 050  OL4365 GS
mg/L SS2-4 4/3/2016 <0.50 0.25 050  OL4366 GS
mg/L SS3-4 4/5/2016 <0.50 0.25 050  OL4367 GS
mg/L SS3-5 4/5/2016 <0.50 0.25 050  OL4368 DUPW1
mg/L SS3-5 4/5/2016 <0.50 0.25 050  OL4369 DUPW2
mg/L SS3-6 4/5/2016 <0.50 0.25 050  OL4370 GS
mg/L SS3-6 4/6/2016 <0.50 0.25 050  OK6544 EBW
mg/L SS3-7 4/5/2016 <0.50 0.25 050  OL4371 GS
mg/L SS3-8 4/5/2016 <0.50 0.25 050  OL4401 GS
mg/L SS4-4 4/7/2016 <0.50 0.25 050  OL4402 GS
mg/L SS4-5 4/7/2016 <0.50 0.25 050  OL4403 GS
mg/L SS5-3 4/6/2016 <0.50 0.25 050  OL4404 GS
mg/L SS5-4 4/6/2016 <0.50 0.25 050  OL4405 GS
mg/L SS5-5 4/6/2016 <0.50 0.25 050  OL4406 DUPW1
mg/L SS5-5 4/6/2016 <0.50 0.25 050  OL4363 DUPW2
Acidity (pH8.3)  mg/L CONTROL1 4/6/2016  0.98000 0.98 0.50  OL4357 GS
mg/L  CONTROL2 4/7/2016  0.67000 0.67 0.50  OL4358 GS
mg/L  CONTROL3 4/5/2016  0.73000 0.73 0.50  OL4359 GS
mg/L SSBAG 3/10/2016 <0.50 0.25 050  OG7803 EBW
mg/L SSBAG 3/10/2016 <0.50 0.25 050  OG7802 EBW
mg/L SSBAG 3/10/2016 <0.50 0.25 050  OG7801 EBW
mg/L SS1-4 4/3/2016 <0.50 0.25 050  OL4360 GS
mg/L SS1-5 4/3/2016  0.67000 0.67 050  OL4361 GS
mg/L SS2-1 4/3/2016  0.95000 0.95 0.50  OL4362 GS
mg/L SS2-2 4/3/2016  0.76000 0.76 0.50  OL4364 GS
mg/L SS2-3 4/3/2016  1.23000 1.23 0.50  OL4365 GS
mg/L SS2-4 4/3/2016 <0.50 0.25 050  OL4366 GS
mg/L SS3-4 4/5/2016  1.01000 1.01 0.50  OL4367 GS
mg/L SS3-5 4/5/2016  1.49000 1.49 050  OL4369 DUPW2
mg/L SS3-5 4/5/2016  1.55000 1.55 0.50  OL4368 DUPW1
mg/L SS3-6 4/5/2016  2.03000 2.03 0.50  OL4370 GS
mg/L SS3-6 4/6/2016 <0.50 0.25 050  OK6544 EBW
mg/L SS3-7 4/5/2016 <0.50 0.25 050  OL4371 GS
mg/L SS3-8 4/5/2016 <0.50 0.25 050  OL4401 GS
mg/L SS4-4 4/7/2016  0.78000 0.78 0.50  OL4402 GS
mg/L SS4-5 4/7/2016 <0.50 0.25 050  OL4403 GS
mg/L SS5-3 4/6/2016  1.19000 1.19 0.50  OL4404 GS
mg/L SS5-4 4/6/2016  1.60000 1.6 050  OL4405 GS
mg/L SS5-5 4/6/2016  0.87000 0.87 0.50  OL4406 DUPW1
mg/L SS5-5 4/6/2016  0.54000 0.54 0.50  OL4363 DUPW2
Alkalinity mg/L  CONTROL1 4/6/2016 <0.50 0.25 050  OL4357 GS
(PP as CaCO;) mg/L  CONTROL2 4/7/2016 <0.50 0.25 050  OL4358 GS
mg/L  CONTROL3  4/5/2016 <0.50 0.25 050  OL4359 GS
mg/L SSBAG 3/10/2016 <0.50 0.25 050  OG7801 EBW
mg/L SSBAG 3/10/2016 <0.50 0.25 050  OG7802 EBW
mg/L SSBAG 3/10/2016 <0.50 0.25 050  OG7803 EBW
mg/L SS1-4 4/3/2016 <0.50 0.25 050  OL4360 GS
mg/L SS1-5 4/3/2016 <0.50 0.25 050  OL4361 GS
mg/L SS2-1 4/3/2016 <0.50 0.25 050  OL4362 GS
mg/L SS2-2 4/3/2016 <0.50 0.25 050  OL4364 GS
mg/L SS2-3 4/3/2016 <0.50 0.25 050  OL4365 GS
mg/L SS2-4 4/3/2016 <0.50 0.25 050  OL4366 GS
mg/L SS3-4 4/5/2016 <0.50 0.25 050  OL4367 GS
mg/L SS3-5 4/5/2016 <0.50 0.25 050  OL4368 DUPW1
mg/L SS3-5 4/5/2016 <0.50 0.25 050  OL4369 DUPW2
mg/L SS3-6 4/5/2016 <0.50 0.25 050  OL4370 GS
mg/L SS3-6 4/6/2016 <0.50 0.25 050  OK6544 EBW
mg/L SS3-7 4/5/2016 <0.50 0.25 050  OL4371 GS
mg/L SS3-8 4/5/2016 <0.50 0.25 0.50  OL4401 GS
mg/L SS4-4 4/7/2016 <0.50 0.25 050  OL4402 GS
mg/L SS4-5 4/7/2016 <0.50 0.25 050  OL4403 GS
mg/L SS5-3 4/6/2016 <0.50 0.25 050  OL4404 GS
mg/L SS5-4 4/6/2016 <0.50 0.25 050  OL4405 GS
mg/L SS5-5 4/6/2016 <0.50 0.25 050  OL4406 DUPW1
mg/L SS5-5 4/6/2016 <0.50 0.25 050  OL4363 DUPW2
Alkalinity mg/L  CONTROL1 4/6/2016  1.33000 1.33 0.50  OL4357 GS
(Total as CaCO;)  mg/L CONTROL2 4/7/2016  0.76000 0.76 0.50  OL4358 GS
- Total mg/L  CONTROL3 4/5/2016  0.85000 0.85 0.50  OL4359 GS
mg/L SSBAG 3/10/2016 <0.50 0.25 050  OG7803 EBW
mg/L SSBAG 3/10/2016 <0.50 0.25 050  OG7802 EBW
mg/L SSBAG 3/10/2016  0.52000 0.52 050  OG7801 EBW
mg/L SS1-4 4/3/2016  0.98000 0.98 0.50  OL4360 GS
mg/L SS1-5 4/3/2016 <0.50 0.25 050  OL4361 GS
mg/L SS2-1 4/3/2016  0.84000 0.84 0.50  OL4362 GS
mg/L SS2-2 4/3/2016 <0.50 0.25 050  OL4364 GS
mg/L SS2-3 4/3/2016 <0.50 0.25 050  OL4365 GS
mg/L SS2-4 4/3/2016 <0.50 0.25 050  OL4366 GS
mg/L SS3-4 4/5/2016  1.31000 1.31 0.50  OL4367 GS
mg/L SS3-5 4/5/2016  1.87000 1.87 0.50  OL4369 DUPW2
mg/L SS3-5 4/5/2016  1.82000 1.82 050  OL4368 DUPW1
mg/L SS3-6 4/5/2016  2.82000 2.82 0.50  OL4370 GS
mg/L SS3-6 4/6/2016  0.57000 0.57 050  OK6544 EBW
mg/L SS3-7 4/5/2016  2.18000 2.18 0.50  OL4371 GS

Data source: Maxxam
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Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment

Alkalinity mg/L 553-8 4/5/2016 4.27000 4.27 0.50 OL4401 GS

(Total as CaCO;)  mg/L S54-4 4/7/2016 1.16000 1.16 050  OL4402 GS

- Total (cont’d) mg/L S54-5 4/7/2016 0.89000 0.89 050  OL4403 GS
mg/L 555-3 4/6/2016 0.54000 0.54 050  OL4404 GS
mg/L SS5-4 4/6/2016 <0.50 0.25 050  OL4405 GS
mg/L 555-5 4/6/2016 0.53000 0.53 0.50  OL4406 DUPW1
mg/L SS5-5 4/6/2016 0.72000 0.72 050  OL4363 DUPW2

Aluminum (Al) ug/L  CONTROL1 4/6/2016 85.10000 85.1 020  OL4357 GS

- Total ug/L  CONTROL2 4/7/2016  413.00000 413 020  OL4358 GS
ug/L  CONTROL3 4/5/2016  245.00000 245 020  OL4359 GS
ug/L SS BAG 3/10/2016 0.74000 0.74 020 OG7801 EBW
ug/L SS BAG 3/10/2016 0.57000 0.57 020  OG7802 EBW
ug/L SS BAG 3/10/2016 0.27000 0.27 020  OG7803 EBW
ug/L SS1-4 4/3/2016  200.00000 200 020  OL4360 GS
ug/L SS1-5 4/3/2016  387.00000 387 020  OL4361 GS
ug/L 552-1 4/3/2016  192.00000 192 020  OL4362 GS
ug/L S52-2 4/3/2016  173.00000 173 020  OL4364 GS
ug/L 552-3 4/3/2016  123.00000 123 020  OL4365 GS
ug/L SS2-4 4/3/2016  118.00000 118 020  OL4366 GS
ug/L 553-4 4/5/2016  1590.00000 1590 020  OL4367 GS
ug/L SS3-5 4/5/2016  1490.00000 1490 020  OL4369 DUPW2
ug/L 553-5 4/5/2016  1620.00000 1620 020  OL4368 DUPW1
ug/L SS3-6 4/5/2016  2710.00000 2710 020  OL4370 GS
ug/L 553-6 4/6/2016 5.13000 5.13 020  OK6544 EBW
ug/L SS3-7 4/5/2016  1390.00000 1390 020  OL4371 GS
ug/L 553-8 4/5/2016  2260.00000 2260 020  OL4401 GS
ug/L S54-4 4/7/2016  623.00000 623 020  OL4402 GS
ug/L 554-5 4/7/2016  650.00000 650 020  OL4403 GS
ug/L SS5-3 4/6/2016  818.00000 818 020  OL4404 GS
ug/L 555-4 4/6/2016  256.00000 256 020  OL4405 GS
ug/L SS5-5 4/6/2016  31.40000 314 020  OL4406 DUPW1
ug/L 555-5 4/6/2016  126.00000 126 020  OL4363 DUPW2

Ammonia (N) mg/L SS BAG 3/10/2016  <0.0050 0.0025 0.005  OG7803 EBW
mg/L SS BAG 3/10/2016  <0.0050 0.0025 0.005 OG7801 EBW
mg/L SS BAG 3/10/2016  <0.0050 0.0025 0.005 OG7802 EBW

Antimony (Sb) ug/L  CONTROL1 4/6/2016 <0.020 0.01 0.02  OL4357 GS

- Total ug/L  CONTROL2 4/7/2016 <0.020 0.01 0.02  OL4358 GS
ug/L  CONTROL3 4/5/2016 <0.020 0.01 0.02  OL4359 GS
ug/L SS BAG 3/10/2016 <0.020 0.01 0.02  OG7801 EBW
ug/L SS BAG 3/10/2016 <0.020 0.01 0.02  OG7803 EBW
ug/L SS BAG 3/10/2016 <0.020 0.01 0.02  OG7802 EBW
ug/L 551-4 4/3/2016 <0.020 0.01 0.02  OL4360 GS
ug/L SS1-5 4/3/2016 <0.020 0.01 0.02  OL4361 GS
ug/L 552-1 4/3/2016 <0.020 0.01 0.02  OL4362 GS
ug/L SS2-2 4/3/2016 <0.020 0.01 0.02  OL4364 GS
ug/L 552-3 4/3/2016 <0.020 0.01 0.02  OL4365 GS
ug/L SS2-4 4/3/2016 <0.020 0.01 0.02  OL4366 GS
ug/L 553-4 4/5/2016 <0.020 0.01 0.02  OL4367 GS
ug/L SS3-5 4/5/2016 0.03500 0.035 0.02  OL4369 DUPW2
ug/L 553-5 4/5/2016 0.02100 0.021 0.02  OL4368 DUPW1
ug/L SS3-6 4/5/2016 0.02600 0.026 0.02  OL4370 GS
ug/L 553-6 4/6/2016 <0.020 0.01 0.02  OK6544 EBW
ug/L SS3-7 4/5/2016 <0.020 0.01 0.02  OL4371 GS
ug/L 553-8 4/5/2016 0.02100 0.021 0.02  OL4401 GS
ug/L 554-4 4/7/2016 <0.020 0.01 0.02 OL4402 GS
ug/L 554-5 4/7/2016 <0.020 0.01 0.02  OL4403 GS
ug/L SS5-3 4/6/2016 <0.020 0.01 0.02  OL4404 GS
ug/L 555-4 4/6/2016 <0.020 0.01 0.02  OL4405 GS
ug/L SS5-5 4/6/2016 <0.020 0.01 0.02  OL4406 DUPW1
ug/L 555-5 4/6/2016 <0.020 0.01 0.02  OL4363 DUPW2

Arsenic (As) ug/L  CONTROL1 4/6/2016 0.02300 0.023 0.02  OL4357 GS

- Total ug/L  CONTROL2 4/7/2016 0.08600 0.086 0.02  OL4358 GS
ug/L  CONTROL3 4/5/2016 0.04800 0.048 0.02  OL4359 GS
ug/L SS BAG 3/10/2016 <0.020 0.01 0.02  OG7801 EBW
ug/L SS BAG 3/10/2016 <0.020 0.01 0.02  OG7803 EBW
ug/L SS BAG 3/10/2016 <0.020 0.01 0.02  OG7802 EBW
ug/L SS1-4 4/3/2016 0.07200 0.072 0.02  OL4360 GS
ug/L SS51-5 4/3/2016 0.47100 0.471 0.02  OL4361 GS
ug/L SS2-1 4/3/2016 0.08300 0.083 0.02  OL4362 GS
ug/L 552-2 4/3/2016 0.04700 0.047 0.02  OL4364 GS
ug/L SS2-3 4/3/2016 0.06700 0.067 0.02  OL4365 GS
ug/L 552-4 4/3/2016 0.04500 0.045 0.02  OL4366 GS
ug/L 553-4 4/5/2016 0.22400 0.224 0.02 OLA4367 GS
ug/L 553-5 4/5/2016 0.24600 0.246 0.02  OL4369 DUPW2
ug/L SS3-5 4/5/2016 0.19400 0.194 0.02  OL4368 DUPW1
ug/L 553-6 4/5/2016 0.43900 0.439 0.02  OL4370 GS
ug/L SS3-6 4/6/2016 <0.020 0.01 0.02  OK6544 EBW
ug/L 553-7 4/5/2016 0.16600 0.166 0.02  OL4371 GS
ug/L SS3-8 4/5/2016 0.30800 0.308 0.02  OL4401 GS
ug/L 554-4 4/7/2016 0.12800 0.128 0.02  OL4402 GS
ug/L S54-5 4/7/2016 0.12500 0.125 0.02  OL4403 GS
ug/L 555-3 4/6/2016 0.17700 0.177 0.02  OL4404 GS
ug/L 555-4 4/6/2016 0.14400 0.144 0.02 OL4405 GS
ug/L 555-5 4/6/2016 <0.020 0.01 0.02  OL4406 DUPW1
ug/L SS5-5 4/6/2016 0.03000 0.03 0.02  OL4363 DUPW2

Barium (Ba) ug/L  CONTROL1 4/6/2016 1.39000 1.39 0.02  OL4357 GS

- Total ug/L  CONTROL2 4/7/2016 5.71000 571 0.02 OL4358 GS
ug/L  CONTROL3 4/5/2016 3.46000 3.46 0.02  OL4359 GS
ug/L SS BAG 3/10/2016 0.12100 0.121 0.02  OG7803 EBW
ug/L SS BAG 3/10/2016 0.18800 0.188 0.02  OG7802 EBW
ug/L SS BAG 3/10/2016 0.44200 0.442 0.02 0OG7801 EBW
ug/L SS51-4 4/3/2016 2.66000 2.66 0.02  OL4360 GS
ug/L S51-5 4/3/2016 4.77000 4.77 0.02 OL4361 GS

Data source: Maxxam
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Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment

Barium (Ba) ug/L 552-1 4/3/2016 3.52000 3.52 0.02  OL4362 GS

- Total (cont’d) ug/L 552-2 4/3/2016 2.31000 2.31 0.02  OL4364 GS
ug/L 552-3 4/3/2016 2.01000 2.01 0.02  OL4365 GS
ug/L 552-4 4/3/2016 1.98000 1.98 0.02  OL4366 GS
ug/L 553-4 4/5/2016 20.90000 20.9 0.02  OL4367 GS
ug/L 553-5 4/5/2016 26.60000 26.6 0.02  OL4368 DUPW1
ug/L 5S3-5 4/5/2016 27.20000 27.2 0.02 OL4369 DUPW2
ug/L 553-6 4/5/2016 42.80000 428 0.02  OL4370 GS
ug/L 553-6 4/6/2016 0.06000 0.06 0.02  OKe6544 EBW
ug/L S53-7 4/5/2016 20.80000 20.8 0.02  OL4371 GS
ug/L 553-8 4/5/2016 41.50000 415 0.02  OL4401 GS
ug/L 554-4 4/7/2016 9.48000 9.48 0.02  OL4402 GS
ug/L 554-5 4/7/2016 6.97000 6.97 0.02  OL4403 GS
ug/L 555-3 4/6/2016 8.87000 8.87 0.02  OL4404 GS
ug/L 555-4 4/6/2016 3.72000 3.72 0.02  OL4405 GS
ug/L 555-5 4/6/2016 1.08000 1.08 0.02  OL4406 DUPW1
ug/L 555-5 4/6/2016 1.90000 1.9 0.02  OL4363 DUPW2

Beryllium (Be) ug/L  CONTROL1 4/6/2016 <0.010 0.005 0.01  OL4357 GS

- Total ug/L  CONTROL2 4/7/2016 0.01000 0.01 0.01  OL4358 GS
ug/L  CONTROL3 4/5/2016 <0.010 0.005 001  OL4359 GS
ug/L SS BAG 3/10/2016 <0.010 0.005 0.01  OG7801 EBW
ug/L SS BAG 3/10/2016 <0.010 0.005 001  OG7802 EBW
ug/L SS BAG 3/10/2016 <0.010 0.005 0.01  OG7803 EBW
ug/L SS51-4 4/3/2016 <0.010 0.005 0.01  OL4360 GS
ug/L SS1-5 4/3/2016 <0.010 0.005 0.01  OL4361 GS
ug/L 552-1 4/3/2016 <0.010 0.005 0.01  OL4362 GS
ug/L 552-2 4/3/2016 <0.010 0.005 0.01  OL4364 GS
ug/L 552-3 4/3/2016 <0.010 0.005 0.01  OL4365 GS
ug/L 552-4 4/3/2016 <0.010 0.005 0.01  OL4366 GS
ug/L 553-4 4/5/2016 0.03600 0.036 001  OL4367 GS
ug/L 553-5 4/5/2016 0.03400 0.034 0.01  OL4368 DUPW1
ug/L 553-5 4/5/2016 0.03100 0.031 001  OL4369 DUPW2
ug/L 553-6 4/5/2016 0.06400 0.064 0.01  OL4370 GS
ug/L 553-6 4/6/2016 <0.010 0.005 0.01  OK6544 EBW
ug/L 553-7 4/5/2016 0.03500 0.035 0.01  OL4371 GS
ug/L 553-8 4/5/2016 0.06500 0.065 0.01  OL4401 GS
ug/L S54-4 4/7/2016 0.01300 0.013 0.01  OL4402 GS
ug/L 554-5 4/7/2016 0.01300 0.013 0.01  OL4403 GS
ug/L 555-3 4/6/2016 0.01600 0.016 0.01  OL4404 GS
ug/L 555-4 4/6/2016 <0.010 0.005 0.01  OL4405 GS
ug/L 555-5 4/6/2016 <0.010 0.005 0.01  OL4406 DUPW1
ug/L 555-5 4/6/2016 <0.010 0.005 001  OL4363 DUPW2

Bicarbonate mg/L  CONTROL1 4/6/2016 1.62000 1.62 0.50  OL4357 GS

(HCO3) mg/L  CONTROL2 4/7/2016  0.93000 0.93 050  OL4358 GS
mg/L  CONTROL3  4/5/2016 1.04000 1.04 0.50  OL4359 GS
mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7803 EBW
mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7802 EBW
mg/L SS BAG 3/10/2016 0.63000 0.63 050  OG7801 EBW
mg/L SS1-4 4/3/2016 1.20000 12 0.50  OL4360 GS
mg/L S51-5 4/3/2016 <0.50 0.25 050  OL4361 GS
mg/L 552-1 4/3/2016 1.02000 1.02 0.50  OL4362 GS
mg/L 552-2 4/3/2016 <0.50 0.25 050  OL4364 GS
mg/L 552-3 4/3/2016 <0.50 0.25 0.50  OL4365 GS
mg/L 552-4 4/3/2016 <0.50 0.25 050  OL4366 GS
mg/L 553-4 4/5/2016 1.60000 1.6 050  OL4367 GS
mg/L 553-5 4/5/2016 2.28000 2.28 0.50  OLA4369 DUPW2
mg/L 553-5 4/5/2016 2.22000 222 0.50  OL4368 DUPW1
mg/L 553-6 4/5/2016 3.44000 3.44 050  OL4370 GS
mg/L 553-6 4/6/2016 0.69000 0.69 0.50  OKe6544 EBW
mg/L 553-7 4/5/2016 2.66000 2.66 050  OL4371 GS
mg/L 553-8 4/5/2016 5.21000 5.21 0.50  OL4401 GS
mg/L 554-4 4/7/2016 1.42000 1.42 050  OL4402 GS
mg/L 554-5 4/7/2016 1.09000 1.09 0.50  OL4403 GS
mg/L 555-3 4/6/2016 0.66000 0.66 050  OL4404 GS
mg/L 555-4 4/6/2016 <0.50 0.25 0.50  OL4405 GS
mg/L 555-5 4/6/2016 0.65000 0.65 0.50  OL4406 DUPW1
mg/L 555-5 4/6/2016 0.88000 0.88 0.50  OL4363 DUPW2

Bismuth (Bi) ug/L  CONTROL1 4/6/2016 0.00800 0.008 0.005 OL4357 GS

- Total ug/L  CONTROL2 4/7/2016 0.04500 0.045 0.005  OL4358 GS
ug/L  CONTROL3 4/5/2016 0.03300 0.033 0.005 OL4359 GS
ug/L SS BAG 3/10/2016 <0.0050 0.0025 0.005 OG7803 EBW
ug/L SS BAG 3/10/2016 <0.0050 0.0025 0.005 OG7802 EBW
ug/L SS BAG 3/10/2016 <0.0050 0.0025 0.005 OG7801 EBW
ug/L SS1-4 4/3/2016 0.33500 0.335 0.005  OL4360 GS
ug/L SS51-5 4/3/2016 0.03400 0.034 0.005 OL4361 GS
ug/L 552-1 4/3/2016 0.05000 0.05 0.005 OL4362 GS
ug/L 552-2 4/3/2016 0.02700 0.027 0.005  OL4364 GS
ug/L 552-3 4/3/2016 0.02600 0.026 0.005 OL4365 GS
ug/L 552-4 4/3/2016 0.01100 0.011 0.005  OL4366 GS
ug/L 553-4 4/5/2016 0.33200 0.332 0.005 OL4367 GS
ug/L 553-5 4/5/2016 0.16600 0.166 0.005 OL4368 DUPW1
ug/L 553-5 4/5/2016 0.22500 0.225 0.005  OL4369 DUPW2
ug/L 553-6 4/5/2016 0.47800 0.478 0.005  OL4370 GS
ug/L 553-6 4/6/2016 <0.0050 0.0025 0.005 OKe6544 EBW
ug/L 553-7 4/5/2016 0.32200 0.322 0.005 OL4371 GS
ug/L 553-8 4/5/2016 0.60700 0.607 0.005  OL4401 GS
ug/L S54-4 4/7/2016 0.10100 0.101 0.005  OL4402 GS
ug/L 554-5 4/7/2016 0.13500 0.135 0.005  OL4403 GS
ug/L 555-3 4/6/2016 0.17200 0.172 0.005  OL4404 GS
ug/L 555-4 4/6/2016 0.03000 0.03 0.005  OL4405 GS
ug/L 555-5 4/6/2016 <0.0050 0.0025 0.005  OL4406 DUPW1
ug/L 555-5 4/6/2016 0.02300 0.023 0.005 OL4363 DUPW2

Data source: Maxxam
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Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment

Boron (B) ug/L  CONTROL1 4/6/2016 <5.0 2.5 500  OL4357 GS

- Total ug/L  CONTROL2 4/7/2016 <5.0 25 500  OL4358 GS
ug/L  CONTROL3 4/5/2016 <5.0 2.5 500  OL4359 GS
ug/L SS BAG 3/10/2016 <5.0 25 500 OG7801 EBW
ug/L SS BAG 3/10/2016 <5.0 2.5 500 OG7802 EBW
ug/L SS BAG 3/10/2016 <5.0 25 500 OG7803 EBW
ug/L SS1-4 4/3/2016 <5.0 2.5 500  OL4360 GS
ug/L S51-5 4/3/2016 <5.0 25 500  OL4361 GS
ug/L 552-1 4/3/2016 <5.0 2.5 500  OL4362 GS
ug/L 552-2 4/3/2016 <5.0 25 500  OL4364 GS
ug/L 552-3 4/3/2016 <5.0 2.5 500  OL4365 GS
ug/L 552-4 4/3/2016 <5.0 25 500  OL4366 GS
ug/L 553-4 4/5/2016 <5.0 2.5 500  OL4367 GS
ug/L 553-5 4/5/2016 <5.0 25 500  OL4368 DUPW1
ug/L SS3-5 4/5/2016 <5.0 2.5 500  OL4369 DUPW2
ug/L 553-6 4/5/2016 <5.0 25 500  OL4370 GS
ug/L SS3-6 4/6/2016 <5.0 2.5 500  OK6544 EBW
ug/L 553-7 4/5/2016 <5.0 25 500 OL4371 GS
ug/L SS3-8 4/5/2016 <5.0 2.5 500  OL4401 GS
ug/L 554-4 4/7/2016 <5.0 25 500  OL4402 GS
ug/L 554-5 4/7/2016 <5.0 2.5 500  OL4403 GS
ug/L 555-3 4/6/2016 <5.0 25 500  OL4404 GS
ug/L 555-4 4/6/2016 <5.0 2.5 500  OL4405 GS
ug/L 555-5 4/6/2016 <5.0 25 500  OL4406 DUPW1
ug/L SS5-5 4/6/2016 <5.0 2.5 500  OL4363 DUPW2

Cadmium (Cd) ug/L  CONTROL1 4/6/2016 <0.0050 0.0025 0.005  OL4357 GS

- Total ug/L  CONTROL2 4/7/2016 <0.0050 0.0025 0.005  OLA4358 GS
ug/L  CONTROL3 4/5/2016 <0.0050 0.0025 0.005 OL4359 GS
ug/L SS BAG 3/10/2016  <0.0050 0.0025 0.005 OG7803 EBW
ug/L SS BAG 3/10/2016  <0.0050 0.0025 0.005 OG7802 EBW
ug/L SS BAG 3/10/2016  <0.0050 0.0025 0.005 OG7801 EBW
ug/L S51-4 4/3/2016 <0.0050 0.0025 0.005  OL4360 GS
ug/L SS1-5 4/3/2016 <0.0050 0.0025 0.005  OL4361 GS
ug/L 552-1 4/3/2016 <0.0050 0.0025 0.005 OL4362 GS
ug/L 552-2 4/3/2016 <0.0050 0.0025 0.005 OL4364 GS
ug/L 552-3 4/3/2016 <0.0050 0.0025 0.005 OL4365 GS
ug/L 552-4 4/3/2016 <0.0050 0.0025 0.005  OLA4366 GS
ug/L 553-4 4/5/2016 0.01800 0.018 0.005 OL4367 GS
ug/L SS3-5 4/5/2016 0.01900 0.019 0.005  OLA4368 DUPW1
ug/L 553-5 4/5/2016 0.01800 0.018 0.005  OL4369 DUPW2
ug/L SS3-6 4/5/2016 0.03600 0.036 0.005  OLA4370 GS
ug/L 553-6 4/6/2016 <0.0050 0.0025 0.005 OKe6544 EBW
ug/L SS3-7 4/5/2016 0.03700 0.037 0.005 OL4371 GS
ug/L 553-8 4/5/2016 0.03100 0.031 0.005  OL4401 GS
ug/L S54-4 4/7/2016 0.00500 0.005 0.005  OL4402 GS
ug/L 554-5 4/7/2016 0.00600 0.006 0.005  OL4403 GS
ug/L SS5-3 4/6/2016 0.00600 0.006 0.005  OL4404 GS
ug/L 555-4 4/6/2016 <0.0050 0.0025 0.005  OL4405 GS
ug/L SS5-5 4/6/2016 <0.0050 0.0025 0.005  OL4406 DUPW1
ug/L 555-5 4/6/2016 <0.0050 0.0025 0.005 OL4363 DUPW2

Calcium (Ca) mg/L  CONTROL1 4/6/2016 0.09500 0.095 0.05  OL4357 GS

- Total mg/L  CONTROL2 4/7/2016 0.27100 0.271 0.05  OL4358 GS
mg/L  CONTROL3  4/5/2016 0.27500 0.275 005  OL4359 GS
mg/L SS BAG 3/10/2016 <0.050 0.025 0.05 OG7801 EBW
mg/L SS BAG 3/10/2016 <0.050 0.025 005  OG7802 EBW
mg/L SS BAG 3/10/2016 <0.050 0.025 0.05 OG7803 EBW
mg/L SS1-4 4/3/2016 0.16200 0.162 0.05  OL4360 GS
mg/L S51-5 4/3/2016 0.25300 0.253 0.05  OL4361 GS
mg/L 552-1 4/3/2016 0.19500 0.195 0.05  OL4362 GS
mg/L 552-2 4/3/2016 0.15600 0.156 0.05  OL4364 GS
mg/L 552-3 4/3/2016 0.17800 0.178 0.05  OL4365 GS
mg/L 552-4 4/3/2016 0.11100 0.111 0.05  OL4366 GS
mg/L 553-4 4/5/2016 1.23000 1.23 005  OL4367 GS
mg/L 553-5 4/5/2016 1.08000 1.08 0.05  OL4368 DUPW1
mg/L 553-5 4/5/2016 1.11000 1.11 005  OL4369 DUPW2
mg/L 553-6 4/5/2016 2.18000 2.18 0.05  OL4370 GS
mg/L SS3-6 4/6/2016 <0.050 0.025 0.05  OK6544 EBW
mg/L 553-7 4/5/2016 1.49000 1.49 0.05  OL4371 GS
mg/L 553-8 4/5/2016 2.42000 242 0.05 OL4401 GS
mg/L 554-4 4/7/2016 0.48400 0.484 0.05  OL4402 GS
mg/L 554-5 4/7/2016 0.44100 0.441 0.05  OL4403 GS
mg/L 555-3 4/6/2016 0.48500 0.485 0.05  OL4404 GS
mg/L SS5-4 4/6/2016 0.19600 0.196 0.05  OL4405 GS
mg/L 555-5 4/6/2016 0.11100 0.111 0.05  OL4406 DUPW1
mg/L SS5-5 4/6/2016 0.12800 0.128 0.05  OL4363 DUPW2

Carbonate (CO;) mg/L  CONTROL1 4/6/2016 <0.50 0.25 050  OL4357 GS
mg/L  CONTROL2 4/7/2016 <0.50 0.25 050  OL4358 GS
mg/L  CONTROL3 4/5/2016 <0.50 0.25 050  OL4359 GS
mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7801 EBW
mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7802 EBW
mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7803 EBW
mg/L SS1-4 4/3/2016 <0.50 0.25 050  OL4360 GS
mg/L SS1-5 4/3/2016 <0.50 0.25 050  OL4361 GS
mg/L 552-1 4/3/2016 <0.50 0.25 050  OL4362 GS
mg/L 552-2 4/3/2016 <0.50 0.25 050  OL4364 GS
mg/L 552-3 4/3/2016 <0.50 0.25 050  OL4365 GS
mg/L 552-4 4/3/2016 <0.50 0.25 050  OL4366 GS
mg/L 553-4 4/5/2016 <0.50 0.25 050  OL4367 GS
mg/L SS3-5 4/5/2016 <0.50 0.25 050  OL4369 DUPW2
mg/L 553-5 4/5/2016 <0.50 0.25 050  OL4368 DUPW1
mg/L SS3-6 4/5/2016 <0.50 0.25 050  OL4370 GS
mg/L 553-6 4/6/2016 <0.50 0.25 050  OK6544 EBW
mg/L S53-7 4/5/2016 <0.50 0.25 050  OL4371 GS

Data source: Maxxam

Page 4 of 16




Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment

Carbonate (CO3) mg/L 553-8 4/5/2016 <0.50 0.25 050  OL4401 GS

(cont’d) mg/L 554-4 4/7/2016 <0.50 0.25 050  OL4402 GS
mg/L S54-5 4/7/2016 <0.50 0.25 050  OL4403 GS
mg/L 555-3 4/6/2016 <0.50 0.25 050  OL4404 GS
mg/L 555-4 4/6/2016 <0.50 0.25 050  OL4405 GS
mg/L 555-5 4/6/2016 <0.50 0.25 050  OL4406 DUPW1
mg/L 555-5 4/6/2016 <0.50 0.25 0.50  OL4363 DUPW2

Chloride (Cl) mg/L  CONTROL1 4/6/2016 <0.50 0.5 050  OL4357 GS

- Dissolved mg/L  CONTROL2 4/7/2016 <0.50 0.5 050  OL4358 GS
mg/L  CONTROL3 4/5/2016 <0.50 0.5 050  OL4359 GS
mg/L SS BAG 3/10/2016 <0.50 0.5 050  OG7803 EBW
mg/L SS BAG 3/10/2016 <0.50 0.5 050  OG7802 EBW
mg/L SS BAG 3/10/2016 <0.50 0.5 050  OG7801 EBW
mg/L S51-4 4/3/2016 0.61000 0.61 050  OL4360 GS
mg/L SS1-5 4/3/2016 <0.50 0.5 050  OL4361 GS
mg/L 552-1 4/3/2016 0.62000 0.62 050  OL4362 GS
mg/L 552-2 4/3/2016 <0.50 0.5 050  OL4364 GS
mg/L 552-3 4/3/2016 <0.50 0.5 050  OL4365 GS
mg/L 552-4 4/3/2016 <0.50 0.5 050  OL4366 GS
mg/L 553-4 4/5/2016 0.52000 0.52 050  OL4367 GS
mg/L SS3-5 4/5/2016 0.59000 0.59 0.50  OL4369 DUPW2
mg/L 553-5 4/5/2016 0.53000 0.53 0.50  OLA4368 DUPW1
mg/L 553-6 4/5/2016 <0.50 0.5 050  OL4370 GS
mg/L 553-6 4/6/2016 0.54000 0.54 050  OK6544 EBW
mg/L 553-7 4/5/2016 <0.50 0.5 050  OL4371 GS
mg/L 553-8 4/5/2016 0.63000 0.63 0.50  OL4401 GS
mg/L S54-4 4/7/2016 0.58000 0.58 050  OL4402 GS
mg/L 554-5 4/7/2016 <0.50 0.5 050  OL4403 GS
mg/L 555-3 4/6/2016 <0.50 0.5 050  OL4404 GS
mg/L 555-4 4/6/2016 <0.50 0.5 050  OL4405 GS
mg/L 555-5 4/6/2016 <0.50 0.5 0.50  OL4406 DUPW1
mg/L 555-5 4/6/2016 <0.50 0.5 050  OL4363 DUPW2

Chromium (Cr) ug/L  CONTROL1 4/6/2016 0.45600 0.456 0.05  OL4357 GS

- Total ug/L  CONTROL2 4/7/2016 2.60000 2.6 0.05  OL4358 GS
ug/L  CONTROL3 4/5/2016 1.55000 1.55 0.05  OL4359 GS
ug/L SS BAG 3/10/2016 <0.050 0.025 0.05 OG7802 EBW
ug/L SS BAG 3/10/2016 <0.050 0.025 005  OG7803 EBW
ug/L SS BAG 3/10/2016 <0.050 0.025 005 OG7801 EBW
ug/L SS1-4 4/3/2016 1.03000 1.03 0.05  OL4360 GS
ug/L S51-5 4/3/2016 1.80000 1.8 0.05  OL4361 GS
ug/L 552-1 4/3/2016 1.31000 1.31 0.05  OL4362 GS
ug/L 552-2 4/3/2016 1.17000 117 0.05  OL4364 GS
ug/L 552-3 4/3/2016 0.76100 0.761 0.05  OL4365 GS
ug/L 552-4 4/3/2016 0.78500 0.785 0.05  OL4366 GS
ug/L 553-4 4/5/2016 10.40000 10.4 0.05  OL4367 GS
ug/L 553-5 4/5/2016 12.50000 12.5 0.05  OL4369 DUPW2
ug/L 553-5 4/5/2016 11.70000 11.7 0.05  OL4368 DUPW1
ug/L 553-6 4/5/2016 19.60000 19.6 0.05  OL4370 GS
ug/L SS3-6 4/6/2016 0.06000 0.06 0.05  OKé6544 EBW
ug/L 553-7 4/5/2016 9.33000 9.33 0.05  OL4371 GS
ug/L 553-8 4/5/2016 16.20000 16.2 0.05  OL4401 GS
ug/L 554-4 4/7/2016 3.75000 3.75 0.05  OL4402 GS
ug/L 554-5 4/7/2016 3.00000 3 0.05  OL4403 GS
ug/L 555-3 4/6/2016 4.30000 43 0.05  OL4404 GS
ug/L 555-4 4/6/2016 1.76000 1.76 0.05  OL4405 GS
ug/L 555-5 4/6/2016 0.78600 0.786 0.05  OL4406 DUPW1
ug/L SS5-5 4/6/2016 0.86600 0.866 0.05  OL4363 DUPW2

Cobalt (Co) ug/L  CONTROL1 4/6/2016 0.09000 0.09 0.005 OL4357 GS

- Total ug/L  CONTROL2 4/7/2016 0.39900 0.399 0.005  OLA4358 GS
ug/L  CONTROL3 4/5/2016 0.24100 0.241 0.005 OL4359 GS
ug/L SS BAG 3/10/2016 <0.0050 0.0025 0.005 OG7801 EBW
ug/L SS BAG 3/10/2016 <0.0050 0.0025 0.005 OG7803 EBW
ug/L SS BAG 3/10/2016 <0.0050 0.0025 0.005  OG7802 EBW
ug/L SS51-4 4/3/2016 0.18600 0.186 0.005  OL4360 GS
ug/L SS51-5 4/3/2016 0.32800 0.328 0.005 OL4361 GS
ug/L 552-1 4/3/2016 0.20200 0.202 0.005 OL4362 GS
ug/L 552-2 4/3/2016 0.14800 0.148 0.005 OL4364 GS
ug/L 552-3 4/3/2016 0.10700 0.107 0.005 OL4365 GS
ug/L 552-4 4/3/2016 0.10800 0.108 0.005  OLA4366 GS
ug/L 553-4 4/5/2016 1.77000 1.77 0.005 OL4367 GS
ug/L 553-5 4/5/2016 2.00000 2 0.005  OL4369 DUPW2
ug/L 553-5 4/5/2016 1.98000 1.98 0.005  OL4368 DUPW1
ug/L 553-6 4/5/2016 3.52000 3.52 0.005  OLA4370 GS
ug/L 553-6 4/6/2016 <0.0050 0.0025 0.005 OKe6544 EBW
ug/L 553-7 4/5/2016 1.59000 1.59 0.005 OL4371 GS
ug/L 553-8 4/5/2016 3.01000 3.01 0.005  OL4401 GS
ug/L S54-4 4/7/2016 0.66500 0.665 0.005  OL4402 GS
ug/L 554-5 4/7/2016 0.58300 0.583 0.005  OL4403 GS
ug/L 555-3 4/6/2016 0.78800 0.788 0.005  OL4404 GS
ug/L 555-4 4/6/2016 0.24900 0.249 0.005  OL4405 GS
ug/L SS5-5 4/6/2016 0.05000 0.05 0.005  OL4406 DUPW1
ug/L 555-5 4/6/2016 0.13000 0.13 0.005  OL4363 DUPW2

Conductivity us/cm  CONTROL1 4/6/2016 3.40000 34 1.0 OL4357 GS
us/cm  CONTROL2 4/7/2016 3.10000 3.1 1.0 OL4358 GS
us/cm  CONTROL3 4/5/2016 2.70000 27 1.0 OL4359 GS
us/cm SS BAG 3/10/2016 1.20000 12 1.0 0G7803 EBW
us/cm SS BAG 3/10/2016 1.20000 12 1.0 0G7802 EBW
us/cm SS BAG 3/10/2016 1.40000 1.4 1.0 0G7801 EBW
us/cm SS1-4 4/3/2016 2.30000 23 1.0 OL4360 GS
us/cm S51-5 4/3/2016 2.60000 2.6 1.0 OL4361 GS
us/cm 552-1 4/3/2016 3.10000 3.1 1.0 OL4362 GS
us/cm 552-2 4/3/2016 2.20000 22 1.0 OL4364 GS
us/cm 552-3 4/3/2016 2.80000 28 1.0 OL4365 GS

Data source: Maxxam
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Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment
Conductivity us/cm 552-4 4/3/2016 2.30000 2.3 1.0 OL4366 GS
(cont’d) us/cm 553-4 4/5/2016 5.90000 5.9 1.0 OL4367 GS
us/cm SS3-5 4/5/2016 6.10000 6.1 1.0 OL4368 DUPW1
us/cm 553-5 4/5/2016 7.40000 7.4 1.0 OL4369 DUPW2
us/cm SS3-6 4/5/2016 8.30000 83 1.0 OL4370 GS
us/cm 553-6 4/6/2016 1.60000 1.6 1.0 OK6544 EBW
us/cm SS3-7 4/5/2016 6.70000 6.7 1.0 OL4371 GS
us/cm 553-8 4/5/2016 12.20000 12.2 1.0 OL4401 GS
us/cm S54-4 4/7/2016 3.60000 3.6 1.0 OL4402 GS
us/cm 554-5 4/7/2016 3.20000 32 1.0 OL4403 GS
us/cm SS5-3 4/6/2016 2.50000 25 1.0 OL4404 GS
us/cm 555-4 4/6/2016 2.70000 2.7 1.0 OL4405 GS
us/cm SS5-5 4/6/2016 3.10000 3.1 1.0 OL4406 DUPW1
us/cm 555-5 4/6/2016 3.50000 35 1.0 OL4363 DUPW2
Copper (Cu) ug/L  CONTROL1 4/6/2016 0.08300 0.083 005  OL4357 GS
- Total ug/L  CONTROL2 4/7/2016 0.68000 0.68 0.05  OL4358 GS
ug/L  CONTROL3  4/5/2016 0.46000 0.46 0.05  OL4359 GS
ug/L SS BAG 3/10/2016 <0.050 0.025 0.05 OG7801 EBW
ug/L SS BAG 3/10/2016 <0.050 0.025 005  OG7802 EBW
ug/L SS BAG 3/10/2016 <0.050 0.025 0.05 OG7803 EBW
ug/L SS1-4 4/3/2016 0.29300 0.293 0.05  OL4360 GS
ug/L S51-5 4/3/2016 0.42400 0.424 0.05  OL4361 GS
ug/L 552-1 4/3/2016 0.31300 0.313 0.05  OL4362 GS
ug/L 552-2 4/3/2016 0.32500 0.325 0.05  OL4364 GS
ug/L 552-3 4/3/2016 0.24400 0.244 0.05  OL4365 GS
ug/L 552-4 4/3/2016 0.31700 0.317 0.05  OL4366 GS
ug/L 553-4 4/5/2016 2.58000 2.58 005  OL4367 GS
ug/L 553-5 4/5/2016 2.99000 2.99 0.05  OL4369 DUPW2
ug/L SS3-5 4/5/2016 2.88000 2.88 005  OL4368 DUPW1
ug/L 553-6 4/5/2016 5.00000 5 0.05  OL4370 GS
ug/L 5S3-6 4/6/2016 0.07300 0.073 0.05  OK6544 EBW
ug/L 5S3-7 4/5/2016 4.26000 4.26 0.05 OL4371 GS
ug/L SS3-8 4/5/2016 5.53000 5.53 0.05  OL4401 GS
ug/L 554-4 4/7/2016 1.33000 1.33 0.05  OL4402 GS
ug/L 554-5 4/7/2016 1.40000 14 0.05  OL4403 GS
ug/L 555-3 4/6/2016 1.72000 1.72 0.05  OL4404 GS
ug/L SS5-4 4/6/2016 0.36400 0.364 0.05  OL4405 GS
ug/L 555-5 4/6/2016 0.09100 0.091 0.05  OL4406 DUPW1
ug/L SS5-5 4/6/2016 0.42500 0.425 0.05  OL4363 DUPW2
Fluoride (F) mg/L  CONTROL1 4/6/2016 <0.010 0.005 001  OL4357 GS
mg/L  CONTROL2 4/7/2016 <0.010 0.005 001  OL4358 GS
mg/L  CONTROL3 4/5/2016 <0.010 0.005 0.01  OL4359 GS
mg/L SS BAG 3/10/2016 0.00000 0 0.01  OG7803 EBW
mg/L SS BAG 3/10/2016 <0.010 0.005 001 OG7801 EBW
mg/L SS BAG 3/10/2016 <0.010 0.005 001  OG7802 EBW
mg/L 551-4 4/3/2016 <0.010 0.005 0.01  OL4360 GS
mg/L SS1-5 4/3/2016 0.01000 0.01 001  OL4361 GS
mg/L 552-1 4/3/2016 <0.010 0.005 0.01  OL4362 GS
mg/L 552-2 4/3/2016 <0.010 0.005 001  OL4364 GS
mg/L 552-3 4/3/2016 <0.010 0.005 0.01  OL4365 GS
mg/L 552-4 4/3/2016 <0.010 0.005 001  OL4366 GS
mg/L 553-4 4/5/2016 <0.010 0.005 001  OL4367 GS
mg/L SS3-5 4/5/2016 <0.010 0.005 001  OL4368 DUPW1
mg/L 553-5 4/5/2016 <0.010 0.005 001  OL4369 DUPW2
mg/L 5S3-6 4/5/2016 <0.010 0.005 001  OL4370 GS
mg/L 553-6 4/6/2016 <0.010 0.005 0.01  OK6544 EBW
mg/L SS3-7 4/5/2016 <0.010 0.005 001  OL4371 GS
mg/L 553-8 4/5/2016 0.01200 0.012 0.01  OL4401 GS
mg/L S54-4 4/7/2016 0.01000 0.01 001  OL4402 GS
mg/L 554-5 4/7/2016 <0.010 0.005 0.01  OL4403 GS
mg/L SS5-3 4/6/2016 <0.010 0.005 001  OL4404 GS
mg/L 555-4 4/6/2016 <0.010 0.005 0.01  OL4405 GS
mg/L SS5-5 4/6/2016 <0.010 0.005 001  OL4406 DUPW1
mg/L 555-5 4/6/2016 <0.010 0.005 001  OL4363 DUPW2
Hardness (as mg/L  CONTROL1 4/6/2016 0.84000 0.84 050  OL4357 GS
CACO;) - Total mg/L  CONTROL2 4/7/2016  4.01000 4.01 050  OL4358 GS
mg/L  CONTROL3  4/5/2016 2.69000 2.69 050  OL4359 GS
mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7802 EBW
mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7801 EBW
mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7803 EBW
mg/L SS1-4 4/3/2016 1.60000 1.6 050  OL4360 GS
mg/L S51-5 4/3/2016 2.43000 243 050  OL4361 GS
mg/L 552-1 4/3/2016 2.17000 217 0.50 OL4362 GS
mg/L 552-2 4/3/2016 1.52000 1.52 050  OL4364 GS
mg/L 552-3 4/3/2016 1.22000 122 050  OL4365 GS
mg/L 552-4 4/3/2016 0.94000 0.94 050  OL4366 GS
mg/L 5S3-4 4/5/2016 16.00000 16 050  OL4367 GS
mg/L 553-5 4/5/2016 17.50000 17.5 0.50  OLA4368 DUPW1
mg/L SS3-5 4/5/2016 18.20000 18.2 050  OL4369 DUPW2
mg/L 553-6 4/5/2016 29.00000 29 050  OL4370 GS
mg/L 5S3-6 4/6/2016 <0.50 0.25 050  OK6544 EBW
mg/L 553-7 4/5/2016 15.00000 15 050  OL4371 GS
mg/L SS3-8 4/5/2016  26.90000 26.9 050  OL4401 GS
mg/L 554-4 4/7/2016 5.96000 5.96 050  OL4402 GS
mg/L 554-5 4/7/2016 4.13000 413 050  OL4403 GS
mg/L 555-3 4/6/2016 5.93000 5.93 050  OL4404 GS
mg/L 555-4 4/6/2016 2.52000 2.52 050  OL4405 GS
mg/L 555-5 4/6/2016 0.58000 0.58 0.50  OL4406 DUPW1
mg/L SS5-5 4/6/2016 1.56000 1.56 050  OL4363 DUPW2
Hydroxide (OH) mg/L  CONTROL1 4/6/2016 <0.50 0.25 050  OL4357 GS
mg/L  CONTROL2 4/7/2016 <0.50 0.25 050  OL4358 GS
mg/L  CONTROL3 4/5/2016 <0.50 0.25 050  OL4359 GS
mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7803 EBW

Data source: Maxxam
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Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment
Hydroxide (OH) mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7801 EBW
(cont’d) mg/L SSBAG 3/10/2016 <0.50 0.25 050  OG7802 EBW
mg/L SS1-4 4/3/2016 <0.50 0.25 050  OL4360 GS
mg/L SS1-5 4/3/2016 <0.50 0.25 050  OL4361 GS
mg/L SS2-1 4/3/2016 <0.50 0.25 050  OL4362 GS
mg/L 5S2-2 4/3/2016 <0.50 0.25 050  OL4364 GS
mg/L SS2-3 4/3/2016 <0.50 0.25 050  OL4365 GS
mg/L 552-4 4/3/2016 <0.50 0.25 050  OL4366 GS
mg/L SS3-4 4/5/2016 <0.50 0.25 050  OL4367 GS
mg/L SS3-5 4/5/2016 <0.50 0.25 050  OL4369 DUPW2
mg/L SS3-5 4/5/2016 <0.50 0.25 050  OL4368 DUPW1
mg/L 5S53-6 4/5/2016 <0.50 0.25 050  OL4370 GS
mg/L SS3-6 4/6/2016 <0.50 0.25 050  OK6544 EBW
mg/L SS3-7 4/5/2016 <0.50 0.25 050  OL4371 GS
mg/L SS3-8 4/5/2016 <0.50 0.25 050  OL4401 GS
mg/L 554-4 4/7/2016 <0.50 0.25 050  OL4402 GS
mg/L S54-5 4/7/2016 <0.50 0.25 050  OL4403 GS
mg/L SS5-3 4/6/2016 <0.50 0.25 050  OL4404 GS
mg/L SS5-4 4/6/2016 <0.50 0.25 050  OL4405 GS
mg/L SS5-5 4/6/2016 <0.50 0.25 050  OL4406 DUPW1
mg/L SS5-5 4/6/2016 <0.50 0.25 050  OL4363 DUPW2
Iron (Fe) - Total ug/L 555-5 4/6/2016 45.50000 45.5 1.00  OL4406 DUPW1  Matrix spike outside acceptance criteria (10% of analytes failure allowed)
ug/L  CONTROL1 4/6/2016  131.00000 131 1.00  OL4357 GS
ug/L  CONTROL2 4/7/2016  659.00000 659 1.00  OL4358 GS
ug/L  CONTROL3 4/5/2016  424.00000 424 1.00  OL4359 GS
ug/L SSBAG 3/10/2016  3.20000 32 1.00  OG7801 EBW
ug/L SS BAG 3/10/2016 1.10000 11 1.00 OG7803 EBW
ug/L SSBAG 3/10/2016  2.20000 22 1.00  OG7802 EBW
ug/L SS1-4 4/3/2016  327.00000 327 1.00  OL4360 GS
ug/L SS1-5 4/3/2016  568.00000 568 1.00  OL4361 GS
ug/L SS2-1 4/3/2016  336.00000 336 1.00  OL4362 GS
ug/L 5S52-2 4/3/2016  285.00000 285 1.00  OL4364 GS
ug/L SS2-3 4/3/2016  212.00000 212 1.00  OL4365 GS
ug/L 5S2-4 4/3/2016  200.00000 200 1.00  OL4366 GS
ug/L SS3-4 4/5/2016  2620.00000 2620 1.00  OL4367 GS
ug/L SS3-5 4/5/2016  2690.00000 2690 1.00  OL4369 DUPW2
ug/L SS3-5 4/5/2016  2850.00000 2850 1.00  OL4368 DUPW1
ug/L 5S53-6 4/5/2016  5150.00000 5150 1.00  OL4370 GS
ug/L SS3-6 4/6/2016 6.70000 6.7 1.00  OK6544 EBW
ug/L SS3-7 4/5/2016  2420.00000 2420 1.00  OL4371 GS
ug/L SS3-8 4/5/2016  3900.00000 3900 1.00  OL4401 GS
ug/L 554-4 4/7/2016  1030.00000 1030 1.00  OL4402 GS
ug/L S54-5 4/7/2016  1060.00000 1060 1.00  OL4403 GS
ug/L SS5-3 4/6/2016  1340.00000 1340 1.00  OL4404 GS
ug/L 555-4 4/6/2016  427.00000 427 1.00 OL4405 GS
ug/L SS5-5 4/6/2016  218.00000 218 1.00  OL4363 DUPW2
Lead (Pb) - Total ug/L  CONTROL1 4/6/2016 0.10600 0.106 0.005  OLA4357 GS
ug/L  CONTROL2 4/7/2016 0.40400 0.404 0.005 OL4358 GS
ug/L  CONTROL3 4/5/2016 0.30500 0.305 0.005  OLA4359 GS
ug/L SSBAG 3/10/2016  <0.0050 0.0025 0.005  OG7802 EBW
ug/L SS BAG 3/10/2016  <0.0050 0.0025 0.005  OG7803 EBW
ug/L SSBAG 3/10/2016  <0.0050 0.0025 0.005 OG7801 EBW
ug/L SS1-4 4/3/2016 0.24100 0.241 0.005  OLA4360 GS
ug/L SS1-5 4/3/2016 0.39400 0.394 0.005 OL4361 GS
ug/L SS2-1 4/3/2016 0.29900 0.299 0.005  OLA4362 GS
ug/L SS2-2 4/3/2016 0.20500 0.205 0.005 OL4364 GS
ug/L SS2-3 4/3/2016 0.19600 0.196 0.005  OLA4365 GS
ug/L 552-4 4/3/2016 0.13900 0.139 0.005 OL4366 GS
ug/L SS3-4 4/5/2016 1.57000 1.57 0.005  OLA4367 GS
ug/L SS3-5 4/5/2016 1.66000 1.66 0.005  OL4368 DUPW1
ug/L SS3-5 4/5/2016 1.35000 1.35 0.005  OL4369 DUPW2
ug/L 5S53-6 4/5/2016 3.13000 3.13 0.005 OL4370 GS
ug/L SS3-6 4/6/2016 0.06300 0.063 0.005  OKe6544 EBW
ug/L SS3-7 4/5/2016 1.62000 1.62 0.005 OL4371 GS
ug/L SS3-8 4/5/2016 2.96000 2.96 0.005  OL4401 GS
ug/L 554-4 4/7/2016 0.72400 0.724 0.005  OL4402 GS
ug/L S54-5 4/7/2016 0.68100 0.681 0.005  OL4403 GS
ug/L SS5-3 4/6/2016 0.81600 0.816 0.005 OL4404 GS
ug/L SS5-4 4/6/2016 0.26400 0.264 0.005  OL4405 GS
ug/L SS5-5 4/6/2016 0.08200 0.082 0.005  OL4406 DUPW1
ug/L SS5-5 4/6/2016 0.20100 0.201 0.005 OL4363 DUPW2
Lithium (Li) ug/L  CONTROL1 4/6/2016 <0.50 0.25 050  OL4357 GS
- Total ug/L  CONTROL2 4/7/2016 1.39000 1.39 050  OL4358 GS
ug/L  CONTROL3 4/5/2016 0.63000 0.63 050  OL4359 GS
ug/L SS BAG 3/10/2016 <0.50 0.25 050  OG7801 EBW
ug/L SSBAG 3/10/2016 <0.50 0.25 050  OG7803 EBW
ug/L SS BAG 3/10/2016 <0.50 0.25 050  OG7802 EBW
ug/L SS1-4 4/3/2016 0.84000 0.84 050  OL4360 GS
ug/L SS51-5 4/3/2016 1.25000 1.25 050  OL4361 GS
ug/L SS2-1 4/3/2016 0.69000 0.69 050  OL4362 GS
ug/L S52-2 4/3/2016 0.77000 0.77 050  OL4364 GS
ug/L SS2-3 4/3/2016 <0.50 0.25 050  OL4365 GS
ug/L SS2-4 4/3/2016 <0.50 0.25 050  OL4366 GS
ug/L 5S53-4 4/5/2016 5.71000 5.71 050  OL4367 GS
ug/L SS3-5 4/5/2016 4.17000 417 050  OL4369 DUPW2
ug/L SS3-5 4/5/2016 5.03000 5.03 050  OL4368 DUPW1
ug/L SS3-6 4/5/2016 9.51000 9.51 050  OL4370 GS
ug/L 5S53-6 4/6/2016 <0.50 0.25 050  OK6544 EBW
ug/L SS3-7 4/5/2016 4.53000 453 050  OL4371 GS
ug/L SS3-8 4/5/2016 7.05000 7.05 050  OL4401 GS
ug/L S54-4 4/7/2016 1.69000 1.69 050  OL4402 GS
ug/L S54-5 4/7/2016 1.88000 1.88 050  OL4403 GS
ug/L SS5-3 4/6/2016 2.90000 29 050  OL4404 GS

Data source: Maxxam

Page 7 of 16




Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment

Lithium (Li) ug/L 5S5-4 4/6/2016 0.74000 0.74 0.50 OL4405 GS

- Total (cont’d) ug/L 555-5 4/6/2016 <0.50 0.25 050  OL4406 DUPW1
ug/L 555-5 4/6/2016 <0.50 0.25 0.50  OL4363 DUPW2

Magnesium (Mg) mg/L CONTROL1 4/6/2016 0.14600 0.146 0.05  OL4357 GS

- Total mg/L  CONTROL2 4/7/2016 0.81100 0.811 0.05  OL4358 GS
mg/L  CONTROL3 4/5/2016 0.48500 0.485 0.05  OL4359 GS
mg/L SS BAG 3/10/2016 <0.050 0.025 0.05  OG7802 EBW
mg/L SS BAG 3/10/2016 <0.050 0.025 005 OG7803 EBW
mg/L SS BAG 3/10/2016 <0.050 0.025 0.05  OG7801 EBW
mg/L SS51-4 4/3/2016 0.29100 0.291 0.05  OL4360 GS
mg/L SS1-5 4/3/2016 0.43700 0.437 0.05  OL4361 GS
mg/L 552-1 4/3/2016 0.41000 0.41 0.05  OL4362 GS
mg/L 552-2 4/3/2016 0.27400 0.274 0.05  OL4364 GS
mg/L 552-3 4/3/2016 0.18700 0.187 0.05  OL4365 GS
mg/L 552-4 4/3/2016 0.16200 0.162 0.05  OL4366 GS
mg/L 553-4 4/5/2016 3.13000 3.13 0.05  OL4367 GS
mg/L 553-5 4/5/2016 3.59000 3.59 0.05  OL4368 DUPW1
mg/L 553-5 4/5/2016 3.75000 3.75 0.05  OL4369 DUPW2
mg/L 553-6 4/5/2016 5.72000 572 0.05  OL4370 GS
mg/L 553-6 4/6/2016 <0.050 0.025 0.05  OK6544 EBW
mg/L S53-7 4/5/2016 2.73000 2.73 0.05  OL4371 GS
mg/L 553-8 4/5/2016 5.05000 5.05 0.05  OL4401 GS
mg/L 554-4 4/7/2016 1.15000 1.15 0.05 OL4402 GS
mg/L 554-5 4/7/2016 0.73700 0.737 0.05  OL4403 GS
mg/L 555-3 4/6/2016 1.15000 1.15 0.05  OL4404 GS
mg/L 555-4 4/6/2016 0.49200 0.492 0.05  OL4405 GS
mg/L 555-5 4/6/2016 0.07400 0.074 0.05  OL4406 DUPW1
mg/L 555-5 4/6/2016 0.30200 0.302 0.05  OL4363 DUPW2

Manganese (Mn) ug/L  CONTROL1 4/6/2016 2.67000 2.67 0.05  OL4357 GS

- Total ug/L  CONTROL2 4/7/2016 9.72000 9.72 0.05  OL4358 GS
ug/L  CONTROL3 4/5/2016 5.84000 5.84 0.05  OL4359 GS
ug/L SS BAG 3/10/2016 <0.050 0.025 0.05 OG7801 EBW
ug/L SS BAG 3/10/2016 <0.050 0.025 0.05  OG7803 EBW
ug/L SS BAG 3/10/2016 <0.050 0.025 0.05  OG7802 EBW
ug/L SS51-4 4/3/2016 5.02000 5.02 0.05  OL4360 GS
ug/L S51-5 4/3/2016 8.13000 8.13 0.05  OL4361 GS
ug/L 552-1 4/3/2016 4.97000 4.97 0.05  OL4362 GS
ug/L 552-2 4/3/2016 4.18000 4.18 0.05  OL4364 GS
ug/L 552-3 4/3/2016 3.39000 3.39 0.05  OL4365 GS
ug/L 552-4 4/3/2016 3.21000 3.21 0.05  OL4366 GS
ug/L 553-4 4/5/2016 38.70000 38.7 0.05  OL4367 GS
ug/L 553-5 4/5/2016 38.30000 38.3 0.05  OL4369 DUPW2
ug/L 553-5 4/5/2016 40.50000 40.5 0.05  OL4368 DUPW1
ug/L 553-6 4/5/2016 75.70000 75.7 0.05  OL4370 GS
ug/L 553-6 4/6/2016 0.08700 0.087 0.05  OKe6544 EBW
ug/L 553-7 4/5/2016 36.70000 36.7 0.05  OL4371 GS
ug/L 553-8 4/5/2016 58.40000 58.4 0.05  OL4401 GS
ug/L 554-4 4/7/2016 16.00000 16 0.05  OL4402 GS
ug/L 554-5 4/7/2016 15.60000 15.6 0.05  OL4403 GS
ug/L 555-3 4/6/2016 20.30000 20.3 0.05  OL4404 GS
ug/L 555-4 4/6/2016 5.90000 5.9 0.05  OL4405 GS
ug/L 555-5 4/6/2016 1.20000 12 0.05  OL4406 DUPW1
ug/L 555-5 4/6/2016 3.23000 3.23 0.05  OL4363 DUPW2

Mercury (Hg) ug/L  CONTROL1 4/6/2016 <0.0020 0.001 0.002  OL4357 GS

- Total ug/L  CONTROL2 4/7/2016 <0.0020 0.001 0.002  OL4358 GS
ug/L  CONTROL3 4/5/2016 <0.0020 0.001 0.002  OL4359 GS
ug/L SS BAG 3/10/2016 <0.0020 0.001 0.002  OG7802 EBW
ug/L SS BAG 3/10/2016 <0.0020 0.001 0.002 OG7803 EBW
ug/L SS BAG 3/10/2016 <0.0020 0.001 0.002  OG7801 EBW
ug/L SS51-4 4/3/2016 <0.0020 0.001 0.002  OL4360 GS
ug/L SS51-5 4/3/2016 <0.0020 0.001 0.002  OL4361 GS
ug/L 552-1 4/3/2016 <0.0020 0.001 0.002  OL4362 GS
ug/L 552-2 4/3/2016 <0.0020 0.001 0.002  OL4364 GS
ug/L 552-3 4/3/2016 <0.0020 0.001 0.002  OL4365 GS
ug/L 552-4 4/3/2016 <0.0020 0.001 0.002  OL4366 GS
ug/L 553-4 4/5/2016 <0.0020 0.001 0.002  OL4367 GS
ug/L 553-5 4/5/2016 <0.0020 0.001 0.002  OL4368 DUPW1
ug/L 553-5 4/5/2016 <0.0020 0.001 0.002  OL4369 DUPW2
ug/L 553-6 4/5/2016 <0.0020 0.001 0.002  OL4370 GS
ug/L 553-6 4/6/2016 <0.0020 0.001 0.002  OK5282 EBW
ug/L 553-7 4/5/2016 <0.0020 0.001 0.002  OL4371 GS
ug/L 553-8 4/5/2016 <0.0020 0.001 0.002  OL4401 GS
ug/L S54-4 4/7/2016 <0.0020 0.001 0.002  OL4402 GS
ug/L 554-5 4/7/2016 <0.0020 0.001 0.002  OL4403 GS
ug/L 555-3 4/6/2016 <0.0020 0.001 0.002  OL4404 GS
ug/L 555-4 4/6/2016 <0.0020 0.001 0.002  OL4405 GS
ug/L 555-5 4/6/2016 <0.0020 0.001 0.002  OL4406 DUPW1
ug/L 555-5 4/6/2016 <0.0020 0.001 0.002  OL4363 DUPW2

Molybdenum ug/L  CONTROL1 4/6/2016 <0.050 0.025 0.05  OL4357 GS

(Mo) - Total ug/L  CONTROL2 4/7/2016  0.07000 0.07 005  OL4358 GS
ug/L  CONTROL3 4/5/2016 <0.050 0.025 0.05  OL4359 GS
ug/L SS BAG 3/10/2016 <0.050 0.025 0.05 OG7801 EBW
ug/L SS BAG 3/10/2016 <0.050 0.025 0.05  OG7803 EBW
ug/L SS BAG 3/10/2016 <0.050 0.025 005 OG7802 EBW
ug/L SS1-4 4/3/2016 <0.050 0.025 0.05  OL4360 GS
ug/L S51-5 4/3/2016 0.05200 0.052 0.05  OL4361 GS
ug/L 552-1 4/3/2016 <0.050 0.025 0.05  OL4362 GS
ug/L 552-2 4/3/2016 0.05500 0.055 0.05  OL4364 GS
ug/L 552-3 4/3/2016 0.06100 0.061 0.05  OL4365 GS
ug/L 552-4 4/3/2016 0.06100 0.061 0.05  OL4366 GS
ug/L 553-4 4/5/2016 0.12500 0.125 0.05  OL4367 GS
ug/L 553-5 4/5/2016 0.18700 0.187 0.05  OL4369 DUPW2
ug/L 553-5 4/5/2016 0.15900 0.159 0.05  OL4368 DUPW1

Data source: Maxxam
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Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment

Molybdenum ug/L SS3-6 4/5/2016 0.20900 0.209 0.05  OL4370 GS

(Mo) - Total ug/L $S3-6 4/6/2016  <0.050 0.025 005  OK6544 EBW

(cont’d) ug/L SS3-7 4/5/2016 0.12400 0.124 005  OL4371 GS
ug/L SS3-8 4/5/2016 0.21600 0.216 0.05  OL4401 GS
ug/L S54-4 4/7/2016 0.13100 0.131 0.05  OL4402 GS
ug/L S54-5 4/7/2016 0.07400 0.074 0.05  OL4403 GS
ug/L SS5-3 4/6/2016 0.07000 0.07 0.05  OL4404 GS
ug/L SS5-4 4/6/2016 <0.050 0.025 0.05  OL4405 GS
ug/L SS5-5 4/6/2016 <0.050 0.025 0.05  OL4406 DUPW1
ug/L SS5-5 4/6/2016 <0.050 0.025 0.05  OL4363 DUPW2

Nickel (Ni) ug/L  CONTROL1 4/6/2016 0.72300 0.723 0.02  OL4357 GS

- Total ug/L  CONTROL2 4/7/2016 3.94000 3.94 0.02  OLA4358 GS
ug/L  CONTROL3 4/5/2016 2.42000 242 0.02 OL4359 GS
ug/L SSBAG 3/10/2016 <0.020 0.01 0.02  OG7802 EBW
ug/L SS BAG 3/10/2016 <0.020 0.01 0.02  OG7803 EBW
ug/L SSBAG 3/10/2016 <0.020 0.01 0.02  OG7801 EBW
ug/L S51-4 4/3/2016 1.47000 1.47 0.02 OL4360 GS
ug/L SS1-5 4/3/2016 2.19000 2.19 0.02  OL4361 GS
ug/L SS2-1 4/3/2016 2.19000 2.19 0.02  OL4362 GS
ug/L 5S52-2 4/3/2016 1.43000 1.43 0.02  OL4364 GS
ug/L SS2-3 4/3/2016 0.96800 0.968 0.02  OL4365 GS
ug/L 552-4 4/3/2016 0.92000 0.92 0.02  OLA4366 GS
ug/L SS3-4 4/5/2016 18.10000 18.1 0.02  OL4367 GS
ug/L SS3-5 4/5/2016 22.90000 22.9 0.02  OLA4369 DUPW2
ug/L SS3-5 4/5/2016  20.90000 20.9 0.02  OL4368 DUPW1
ug/L SS3-6 4/5/2016 37.50000 37.5 0.02  OL4370 GS
ug/L SS3-6 4/6/2016 0.09500 0.095 0.02  OK6544 EBW
ug/L SS3-7 4/5/2016 16.70000 16.7 0.02  OL4371 GS
ug/L SS3-8 4/5/2016  30.80000 30.8 0.02  OL4401 GS
ug/L 554-4 4/7/2016 6.43000 6.43 0.02  OL4402 GS
ug/L S54-5 4/7/2016 3.97000 3.97 0.02  OL4403 GS
ug/L SS5-3 4/6/2016 6.40000 6.4 0.02  OL4404 GS
ug/L SS5-4 4/6/2016 2.43000 243 0.02  OL4405 GS
ug/L SS5-5 4/6/2016 0.60700 0.607 0.02  OL4406 DUPW1
ug/L SS5-5 4/6/2016 1.52000 1.52 0.02  OL4363 DUPW2

Nitrate (N) mg/L  CONTROL1 4/6/2016 0.07480 0.0748 0.002  OL4357 GS
mg/L  CONTROL2 4/7/2016 0.08650 0.0865 0.002  OLA4358 GS
mg/L  CONTROL3  4/5/2016 0.08900 0.089 0.002  OL4359 GS
mg/L SS BAG 3/10/2016  <0.0020 0.001 0.002  OG7803 EBW
mg/L SSBAG 3/10/2016  <0.0020 0.001 0.002  OG7802 EBW
mg/L SS BAG 3/10/2016  <0.0020 0.001 0.002 OG7801 EBW
mg/L SS1-4 4/3/2016 0.06210 0.0621 0.002  OL4360 GS
mg/L SS1-5 4/3/2016 0.06610 0.0661 0.002  OL4361 GS
mg/L SS2-1 4/3/2016 0.09430 0.0943 0.002  OL4362 GS
mg/L S52-2 4/3/2016 0.05450 0.0545 0.002  OLA4364 GS
mg/L SS2-3 4/3/2016 0.07100 0.071 0.002  OL4365 GS
mg/L SS2-4 4/3/2016 0.06320 0.0632 0.002  OLA4366 GS
mg/L 553-4 4/5/2016 0.12400 0.124 0.002  OL4367 GS
mg/L SS3-5 4/5/2016 0.14600 0.146 0.002  OLA4369 DUPW2
mg/L SS3-5 4/5/2016 0.14300 0.143 0.002  OL4368 DUPW1
mg/L SS3-6 4/5/2016 0.12800 0.128 0.002  OLA4370 GS
mg/L 5S53-6 4/6/2016 <0.0020 0.001 0.002  OK6544 EBW
mg/L SS3-7 4/5/2016 0.11000 0.11 0.002 OL4371 GS
mg/L SS3-8 4/5/2016 0.18200 0.182 0.002  OL4401 GS
mg/L 554-4 4/7/2016 0.10700 0.107 0.002  OL4402 GS
mg/L S54-5 4/7/2016 0.09790 0.0979 0.002  OL4403 GS
mg/L SS5-3 4/6/2016 0.06660 0.0666 0.002  OL4404 GS
mg/L SS5-4 4/6/2016 0.07930 0.0793 0.002  OL4405 GS
mg/L SS5-5 4/6/2016 0.07940 0.0794 0.002  OL4406 DUPW1
mg/L SS5-5 4/6/2016 0.08090 0.0809 0.002  OL4363 DUPW2

Nitrate plus mg/L 553-6 4/6/2016 <0.0020 0.001 0.002  OK6544 EBW Sample analysed past recommended hold time.

Nitrite (N) mg/L  CONTROL1 4/6/2016 0.07480 0.0748 0.002  OL4357 GS Sample arrived to laboratory past recommended hold time.
mg/L  CONTROL2 4/7/2016 0.08650 0.0865 0.002  OL4358 GS Sample arrived to laboratory past recommended hold time.
mg/L  CONTROL3  4/5/2016 0.08900 0.089 0.002  OL4359 GS Sample arrived to laboratory past recommended hold time.
mg/L SS1-4 4/3/2016 0.06210 0.0621 0.002  OL4360 GS Sample arrived to laboratory past recommended hold time.
mg/L SS51-5 4/3/2016 0.06900 0.069 0.002  OL4361 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-1 4/3/2016 0.09430 0.0943 0.002  OL4362 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-2 4/3/2016 0.05660 0.0566 0.002  OL4364 GS Sample arrived to laboratory past recommended hold time.
mg/L S52-3 4/3/2016 0.07100 0.071 0.002 OL4365 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-4 4/3/2016 0.06320 0.0632 0.002  OL4366 GS Sample arrived to laboratory past recommended hold time.
mg/L SS3-4 4/5/2016 0.13100 0.131 0.002 OL4367 GS Sample arrived to laboratory past recommended hold time.
mg/L 553-5 4/5/2016 0.14800 0.148 0.002  OL4369 DUPW2  Sample arrived to laboratory past recommended hold time.
mg/L SS3-5 4/5/2016 0.14700 0.147 0.002 OL4368 DUPW1 Sample arrived to laboratory past recommended hold time.
mg/L 553-6 4/5/2016 0.13600 0.136 0.002  OL4370 GS Sample arrived to laboratory past recommended hold time.
mg/L SS3-7 4/5/2016 0.11400 0.114 0.002 OL4371 GS Sample arrived to laboratory past recommended hold time.
mg/L 553-8 4/5/2016 0.19000 0.19 0.002  OL4401 GS Sample arrived to laboratory past recommended hold time.
mg/L SS4-4 4/7/2016 0.11000 0.11 0.002  OL4402 GS Sample arrived to laboratory past recommended hold time.
mg/L 554-5 4/7/2016 0.09790 0.0979 0.002  OL4403 GS Sample arrived to laboratory past recommended hold time.
mg/L SS5-3 4/6/2016 0.06940 0.0694 0.002 OL4404 GS Sample arrived to laboratory past recommended hold time.
mg/L 555-4 4/6/2016 0.07930 0.0793 0.002  OL4405 GS Sample arrived to laboratory past recommended hold time.
mg/L SS5-5 4/6/2016 0.07940 0.0794 0.002  OL4406 DUPW1 Sample arrived to laboratory past recommended hold time.
mg/L 555-5 4/6/2016 0.08090 0.0809 0.002  OL4363 DUPW2  Sample arrived to laboratory past recommended hold time.
mg/L SS BAG 3/10/2016  <0.0020 0.001 0.002 OG7801 EBW
mg/L SSBAG 3/10/2016  <0.0020 0.001 0.002  OG7802 EBW
mg/L SS BAG 3/10/2016  <0.0020 0.001 0.002 OG7803 EBW

Nitrite (N) mg/L 553-6 4/6/2016 <0.0020 0.001 0.002  OK6544 EBW Sample analysed past recommended hold time.

- Total mg/L  CONTROL1 4/6/2016 <0.0020 0.001 0.002 OL4357 GS Sample arrived to laboratory past recommended hold time.
mg/L  CONTROL2 4/7/2016 <0.0020 0.001 0.002  OL4358 GS Sample arrived to laboratory past recommended hold time.
mg/L  CONTROL3 4/5/2016 <0.0020 0.001 0.002  OL4359 GS Sample arrived to laboratory past recommended hold time.
mg/L SS1-4 4/3/2016 <0.0020 0.001 0.002  OL4360 GS Sample arrived to laboratory past recommended hold time.
mg/L S51-5 4/3/2016 0.00290 0.0029 0.002  OL4361 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-1 4/3/2016 <0.0020 0.001 0.002  OL4362 GS Sample arrived to laboratory past recommended hold time.
mg/L S52-2 4/3/2016 0.00210 0.0021 0.002 OL4364 GS Sample arrived to laboratory past recommended hold time.

Data source: Maxxam
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Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment
Nitrite (N) mg/L 552-3 4/3/2016 <0.0020 0.001 0.002  OL4365 GS Sample arrived to laboratory past recommended hold time.
- Total (cont'd) mg/L SS2-4 4/3/2016 <0.0020 0.001 0.002  OL4366 GS Sample arrived to laboratory past recommended hold time.
mg/L 553-4 4/5/2016 0.00670 0.0067 0.002  OL4367 GS Sample arrived to laboratory past recommended hold time.
mg/L 553-5 4/5/2016 0.00400 0.004 0.002  OL4368 DUPW1  Sample arrived to laboratory past recommended hold time.
mg/L SS3-5 4/5/2016 0.00240 0.0024 0.002  OL4369 DUPW2 Sample arrived to laboratory past recommended hold time.
mg/L 553-6 4/5/2016 0.00730 0.0073 0.002  OL4370 GS Sample arrived to laboratory past recommended hold time.
mg/L S53-7 4/5/2016 0.00360 0.0036 0.002  OL4371 GS Sample arrived to laboratory past recommended hold time.
mg/L 553-8 4/5/2016 0.00830 0.0083 0.002  OL4401 GS Sample arrived to laboratory past recommended hold time.
mg/L SS4-4 4/7/2016 0.00280 0.0028 0.002  OL4402 GS Sample arrived to laboratory past recommended hold time.
mg/L 554-5 4/7/2016 <0.0020 0.001 0.002  OL4403 GS Sample arrived to laboratory past recommended hold time.
mg/L SS5-3 4/6/2016 0.00280 0.0028 0.002 OL4404 GS Sample arrived to laboratory past recommended hold time.
mg/L 555-4 4/6/2016 <0.0020 0.001 0.002  OL4405 GS Sample arrived to laboratory past recommended hold time.
mg/L SS5-5 4/6/2016 <0.0020 0.001 0.002  OL4406 DUPW1 Sample arrived to laboratory past recommended hold time.
mg/L 555-5 4/6/2016 <0.0020 0.001 0.002  OL4363 DUPW2  Sample arrived to laboratory past recommended hold time.
mg/L SS BAG 3/10/2016  <0.0020 0.001 0.002  OG7803 EBW
mg/L SSBAG 3/10/2016  <0.0020 0.001 0.002  OG7802 EBW
mg/L SS BAG 3/10/2016  <0.0020 0.001 0.002 OG7801 EBW
Nitrogen (N) mg/L  CONTROL1 4/6/2016 0.11500 0.115 0.02  OL4357 GS
- Total mg/L  CONTROL2 4/7/2016 0.14900 0.149 0.02  OL4358 GS
mg/L  CONTROL3 4/5/2016 0.13100 0.131 0.02  OL4359 GS
mg/L SS BAG 3/10/2016  0.05300 0.053 0.02  OG7801 EBW
mg/L SSBAG 3/10/2016  0.04000 0.04 0.02  OG7803 EBW
mg/L SS BAG 3/10/2016  0.02500 0.025 0.02  OG7802 EBW
mg/L SS1-4 4/3/2016 0.08400 0.084 0.02  OL4360 GS
mg/L SS1-5 4/3/2016 0.10700 0.107 0.02  OL4361 GS
mg/L SS2-1 4/3/2016 0.15200 0.152 0.02  OL4362 GS
mg/L SS2-2 4/3/2016 0.09200 0.092 0.02  OL4364 GS
mg/L SS2-3 4/3/2016 0.10300 0.103 0.02  OL4365 GS
mg/L SS2-4 4/3/2016 0.07500 0.075 0.02  OL4366 GS
mg/L 553-4 4/5/2016 0.19500 0.195 0.02  OL4367 GS
mg/L SS3-5 4/5/2016 0.24800 0.248 0.02  OL4369 DUPW2
mg/L SS3-5 4/5/2016 0.25100 0.251 0.02  OL4368 DUPW1
mg/L SS3-6 4/5/2016 0.23100 0.231 0.02  OL4370 GS
mg/L 5S3-6 4/6/2016 0.04300 0.043 0.02  OK6544 EBW
mg/L SS3-7 4/5/2016 0.17500 0.175 0.02  OL4371 GS
mg/L SS3-8 4/5/2016 0.27700 0.277 0.02  OL4401 GS
mg/L 554-4 4/7/2016 0.13100 0.131 0.02 OL4402 GS
mg/L S54-5 4/7/2016 0.14200 0.142 0.02  OL4403 GS
mg/L SS5-3 4/6/2016 0.11000 0.11 0.02  OL4404 GS
mg/L SS5-4 4/6/2016 0.11300 0.113 0.02  OL4405 GS
mg/L 555-5 4/6/2016 0.11400 0.114 0.02 OL4406 DUPW1
mg/L SS5-5 4/6/2016 0.11000 0.11 0.02  OL4363 DUPW2
Orthophosphate mg/L  CONTROL1 4/6/2016 0.00570 0.0057 0.001  OL4357 GS Sample arrived to laboratory past recommended hold time.
(POs-P) mg/L  CONTROL2 4/7/2016 0.00230 0.0023 0.001  OL4358 GS Sample arrived to laboratory past recommended hold time.
mg/L  CONTROL3 4/5/2016 0.00440 0.0044 0.001  OL4359 GS Sample arrived to laboratory past recommended hold time.
mg/L SS1-4 4/3/2016 0.00330 0.0033 0.001  OL4360 GS Sample arrived to laboratory past recommended hold time.
mg/L S51-5 4/3/2016 0.00160 0.0016 0.001  OL4361 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-1 4/3/2016 0.00540 0.0054 0.001  OL4362 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-2 4/3/2016 <0.0010 0.0005 0.001  OL4364 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-3 4/3/2016 0.00270 0.0027 0.001  OL4365 GS Sample arrived to laboratory past recommended hold time.
mg/L SS2-4 4/3/2016 0.00470 0.0047 0.001  OL4366 GS Sample arrived to laboratory past recommended hold time.
mg/L 553-4 4/5/2016 0.02300 0.023 0.001  OL4367 GS Sample arrived to laboratory past recommended hold time.
mg/L SS3-5 4/5/2016 0.01100 0.011 0.001  OL4368 DUPW1 Sample arrived to laboratory past recommended hold time.
mg/L 553-5 4/5/2016 0.00970 0.0097 0.001  OL4369 DUPW2  Sample arrived to laboratory past recommended hold time.
mg/L SS3-6 4/5/2016 0.02000 0.02 0.001  OL4370 GS Sample arrived to laboratory past recommended hold time.
mg/L 553-7 4/5/2016 0.01200 0.012 0.001  OL4371 GS Sample arrived to laboratory past recommended hold time.
mg/L SS3-8 4/5/2016 0.02600 0.026 0.001  OL4401 GS Sample arrived to laboratory past recommended hold time.
mg/L 554-4 4/7/2016 0.01100 0.011 0.001  OL4402 GS Sample arrived to laboratory past recommended hold time.
mg/L 554-5 4/7/2016 0.00690 0.0069 0.001  OL4403 GS Sample arrived to laboratory past recommended hold time.
mg/L 555-3 4/6/2016 0.00530 0.0053 0.001  OL4404 GS Sample arrived to laboratory past recommended hold time.
mg/L 555-4 4/6/2016 0.00360 0.0036 0.001  OL4405 GS Sample arrived to laboratory past recommended hold time.
mg/L 555-5 4/6/2016 0.00220 0.0022 0.001  OL4406 DUPW1  Sample arrived to laboratory past recommended hold time.
mg/L SS5-5 4/6/2016 0.00240 0.0024 0.001  OL4363 DUPW2 Sample arrived to laboratory past recommended hold time.
mg/L SSBAG 3/10/2016  <0.0010 0.0005 0.001  OG7801 EBW
mg/L SS BAG 3/10/2016  0.00100 0.001 0.001  OG7802 EBW
mg/L SSBAG 3/10/2016  <0.0010 0.0005 0.001  OG7803 EBW
mg/L SS3-6 4/6/2016 0.00110 0.0011 0.001  OKe6544 EBW
pH pH  CONTROL1 4/6/2016 5.92000 5.92 OL4357 GS
pH  CONTROL2 4/7/2016 5.56000 5.56 OL4358 GS
pH  CONTROL3 4/5/2016 5.50000 5.5 OL4359 GS
pH SS BAG 3/10/2016  5.33000 5.33 0G7803 EBW
pH SSBAG 3/10/2016  5.34000 5.34 0G7802 EBW
pH SS BAG 3/10/2016  5.65000 5.65 0G7801 EBW
pH SS1-4 4/3/2016 5.39000 5.39 OL4360 GS
pH SS1-5 4/3/2016 5.27000 5.27 OL4361 GS
pH SS2-1 4/3/2016 5.42000 5.42 OL4362 GS
pH SS2-2 4/3/2016 5.25000 5.25 OL4364 GS
pH SS2-3 4/3/2016 5.27000 5.27 OL4365 GS
pH SS2-4 4/3/2016 5.26000 5.26 OL4366 GS
pH SS3-4 4/5/2016 6.22000 6.22 OL4367 GS
pH SS3-5 4/5/2016 6.49000 6.49 OL4369 DUPW2
pH SS3-5 4/5/2016 6.28000 6.28 OL4368 DUPW1
pH SS3-6 4/5/2016 6.55000 6.55 OL4370 GS
pH SS3-6 4/6/2016 5.89000 5.89 OK6544 EBW
pH SS3-7 4/5/2016 6.50000 6.5 OL4371 GS
pH SS3-8 4/5/2016 6.79000 6.79 OL4401 GS
pH 554-4 4/7/2016 5.72000 572 OL4402 GS
pH SS4-5 4/7/2016 5.52000 5.52 OL4403 GS
pH SS5-3 4/6/2016 5.46000 5.46 OL4404 GS
pH SS5-4 4/6/2016 5.37000 5.37 OL4405 GS
pH SS5-5 4/6/2016 5.12000 5.12 OL4406 DUPW1
pH SS5-5 4/6/2016 5.19000 5.19 OL4363 DUPW2

Data source: Maxxam
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Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment
Phosphorus (P) - mg/L SS BAG 3/10/2016 <0.0020 0.001 0.002  OG7803 EBW Sample analysed past recommended hold time.
Dissolved (TDP) ~ mg/L SS BAG 3/10/2016  <0.0020 0.001 0.002  OG7801 EBW Sample analysed past recommended hold time.
mg/L SS BAG 3/10/2016 <0.0020 0.001 0.002 OG7802 EBW Sample analysed past recommended hold time.
mg/L  CONTROL1 4/6/2016 0.00700 0.007 0.002  OL4357 GS Sample arrived to laboratory past recommended hold time.
mg/L  CONTROL2 4/7/2016 0.00350 0.0035 0.002  OL4358 GS Sample arrived to laboratory past recommended hold time.
mg/L  CONTROL3  4/5/2016 0.00640 0.0064 0.002  OL4359 GS Sample arrived to laboratory past recommended hold time.
mg/L SS1-4 4/3/2016 0.00680 0.0068 0.002  OL4360 GS Sample arrived to laboratory past recommended hold time.
mg/L S51-5 4/3/2016 0.00450 0.0045 0.002  OL4361 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-1 4/3/2016 0.00660 0.0066 0.002  OL4362 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-2 4/3/2016 0.00620 0.0062 0.002  OL4364 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-3 4/3/2016 0.00490 0.0049 0.002  OL4365 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-4 4/3/2016 0.01300 0.013 0.002  OL4366 GS Sample arrived to laboratory past recommended hold time.
mg/L SS3-4 4/5/2016 0.12800 0.128 0.002 OL4367 GS Sample arrived to laboratory past recommended hold time.
mg/L 553-5 4/5/2016 0.02810 0.0281 0.002  OL4368 DUPW1  Sample arrived to laboratory past recommended hold time.
mg/L SS3-5 4/5/2016 0.03140 0.0314 0.002  OL4369 DUPW2 Sample arrived to laboratory past recommended hold time.
mg/L 553-6 4/5/2016 0.06180 0.0618 0.002  OL4370 GS Sample arrived to laboratory past recommended hold time.
mg/L SS3-7 4/5/2016 0.02820 0.0282 0.002 OL4371 GS Sample arrived to laboratory past recommended hold time.
mg/L 553-8 4/5/2016 0.04520 0.0452 0.002  OL4401 GS Sample arrived to laboratory past recommended hold time.
mg/L SS4-4 4/7/2016 0.02780 0.0278 0.002  OL4402 GS Sample arrived to laboratory past recommended hold time.
mg/L 554-5 4/7/2016 0.01730 0.0173 0.002  OL4403 GS Sample arrived to laboratory past recommended hold time.
mg/L SS5-3 4/6/2016 0.01030 0.0103 0.002 OL4404 GS Sample arrived to laboratory past recommended hold time.
mg/L 555-4 4/6/2016 0.00420 0.0042 0.002  OL4405 GS Sample arrived to laboratory past recommended hold time.
mg/L SS5-5 4/6/2016 0.00370 0.0037 0.002  OL4406 DUPW1 Sample arrived to laboratory past recommended hold time.
mg/L 555-5 4/6/2016 0.00410 0.0041 0.002  OL4363 DUPW2  Sample arrived to laboratory past recommended hold time.
mg/L 553-6 4/6/2016 <0.0020 0.001 0.002 OK6544 EBW Sample preserved to extend hold time.
mg/L  CONTROL1 4/6/2016 0.00760 0.0076 0.002  OL4357 GS
mg/L  CONTROL2 4/7/2016 0.01530 0.0153 0.002  OLA4358 GS
mg/L  CONTROL3 4/5/2016 0.00960 0.0096 0.002  OL4359 GS
mg/L SS BAG 3/10/2016  <0.0020 0.001 0.002  OG7802 EBW
mg/L SSBAG 3/10/2016  <0.0020 0.001 0.002  OG7801 EBW
mg/L SS BAG 3/10/2016  <0.0020 0.001 0.002 OG7803 EBW
mg/L SS1-4 4/3/2016 0.00940 0.0094 0.002  OL4360 GS
mg/L SS1-5 4/3/2016 0.01250 0.0125 0.002  OL4361 GS
mg/L SS2-1 4/3/2016 0.01170 0.0117 0.002  OL4362 GS
mg/L SS2-2 4/3/2016 0.00820 0.0082 0.002  OLA4364 GS
mg/L SS2-3 4/3/2016 0.00740 0.0074 0.002  OL4365 GS
mg/L SS2-4 4/3/2016 0.00740 0.0074 0.002  OLA4366 GS
mg/L 5S53-4 4/5/2016 0.05660 0.0566 0.002  OL4367 GS
mg/L SS3-5 4/5/2016 0.04940 0.0494 0.002  OLA4368 DUPW1
mg/L SS3-5 4/5/2016 0.04890 0.0489 0.002  OL4369 DUPW2
mg/L SS3-6 4/5/2016 0.10000 0.1 0.002  OLA4370 GS
mg/L 5S53-6 4/6/2016 0.00240 0.0024 0.002  OK6544 EBW
mg/L SS3-7 4/5/2016 0.06360 0.0636 0.002 OL4371 GS
mg/L SS3-8 4/5/2016 0.10900 0.109 0.002  OL4401 GS
mg/L S54-4 4/7/2016 0.02790 0.0279 0.002  OL4402 GS
mg/L S54-5 4/7/2016 0.03090 0.0309 0.002  OL4403 GS
mg/L SS5-3 4/6/2016 0.03060 0.0306 0.002  OL4404 GS
mg/L SS5-4 4/6/2016 0.00550 0.0055 0.002  OL4405 GS
mg/L SS5-5 4/6/2016 0.01060 0.0106 0.002  OL4406 DUPW1
mg/L SS5-5 4/6/2016 0.00810 0.0081 0.002  OL4363 DUPW2
Potassium (K) mg/L  CONTROL1 4/6/2016 0.06400 0.064 0.05  OL4357 GS
- Total mg/L  CONTROL2 4/7/2016 0.20000 0.2 0.05  OL4358 GS
mg/L  CONTROL3 4/5/2016 0.12300 0.123 0.05  OL4359 GS
mg/L SSBAG 3/10/2016 <0.050 0.025 0.05  OG7802 EBW
mg/L SS BAG 3/10/2016 <0.050 0.025 005  OG7803 EBW
mg/L SSBAG 3/10/2016 <0.050 0.025 0.05  OG7801 EBW
mg/L SS1-4 4/3/2016 0.08700 0.087 0.05  OL4360 GS
mg/L SS1-5 4/3/2016 0.15100 0.151 0.05  OL4361 GS
mg/L SS2-1 4/3/2016 0.10700 0.107 0.05  OL4362 GS
mg/L SS2-2 4/3/2016 0.07700 0.077 0.05  OL4364 GS
mg/L SS2-3 4/3/2016 0.07500 0.075 0.05  OL4365 GS
mg/L 552-4 4/3/2016 <0.050 0.025 0.05  OL4366 GS
mg/L SS3-4 4/5/2016 0.63200 0.632 005  OL4367 GS
mg/L SS3-5 4/5/2016 0.60400 0.604 0.05  OL4369 DUPW2
mg/L SS3-5 4/5/2016 0.64600 0.646 0.05  OL4368 DUPW1
mg/L 5S53-6 4/5/2016 1.12000 112 0.05  OL4370 GS
mg/L SS3-6 4/6/2016 <0.050 0.025 0.05  OK6544 EBW
mg/L SS3-7 4/5/2016 0.54200 0.542 0.05 OL4371 GS
mg/L SS3-8 4/5/2016 1.01000 1.01 0.05  OL4401 GS
mg/L 554-4 4/7/2016 0.29000 0.29 0.05  OL4402 GS
mg/L S54-5 4/7/2016 0.32200 0.322 0.05  OL4403 GS
mg/L SS5-3 4/6/2016 0.34600 0.346 0.05  OL4404 GS
mg/L SS5-4 4/6/2016 0.10700 0.107 0.05  OL4405 GS
mg/L SS5-5 4/6/2016 <0.050 0.025 0.05  OL4406 DUPW1
mg/L SS5-5 4/6/2016 0.05300 0.053 0.05  OL4363 DUPW2
Selenium (Se) ug/L  CONTROL1 4/6/2016 <0.040 0.02 0.04  OL4357 GS
- Total ug/L  CONTROL2 4/7/2016 <0.040 0.02 0.04  OL4358 GS
ug/L  CONTROL3 4/5/2016 <0.040 0.02 0.04  OLA4359 GS
ug/L SS BAG 3/10/2016 <0.040 0.02 0.04 OG7801 EBW
ug/L SSBAG 3/10/2016 <0.040 0.02 0.04 OG7803 EBW
ug/L SS BAG 3/10/2016 <0.040 0.02 0.04 OG7802 EBW
ug/L SS1-4 4/3/2016 <0.040 0.02 0.04  OLA4360 GS
ug/L SS1-5 4/3/2016 <0.040 0.02 0.04  OL4361 GS
ug/L SS2-1 4/3/2016 <0.040 0.02 0.04  OL4362 GS
ug/L S52-2 4/3/2016 <0.040 0.02 0.04  OL4364 GS
ug/L SS2-3 4/3/2016 <0.040 0.02 0.04  OLA4365 GS
ug/L SS2-4 4/3/2016 <0.040 0.02 0.04  OL4366 GS
ug/L 5S53-4 4/5/2016 <0.040 0.02 0.04  OL4367 GS
ug/L SS3-5 4/5/2016 <0.040 0.02 0.04  OL4369 DUPW2
ug/L SS3-5 4/5/2016 <0.040 0.02 0.04  OLA4368 DUPW1
ug/L SS3-6 4/5/2016 <0.040 0.02 0.04  OL4370 GS
ug/L 5S53-6 4/6/2016 <0.040 0.02 0.04  OKe6544 EBW
ug/L SS3-7 4/5/2016 <0.040 0.02 0.04  OL4371 GS

Data source: Maxxam
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Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment

Selenium (Se) ug/L SS3-8 4/5/2016 <0.040 0.02 0.04  OL4401 GS

- Total (cont’d) ug/L 554-4 4/7/2016 <0.040 0.02 0.04  OL4402 GS
ug/L 554-5 4/7/2016 <0.040 0.02 0.04  OL4403 GS
ug/L 555-3 4/6/2016 <0.040 0.02 0.04  OL4404 GS
ug/L 555-4 4/6/2016 <0.040 0.02 0.04  OL4405 GS
ug/L 555-5 4/6/2016 <0.040 0.02 0.04  OL4406 DUPW1
ug/L SS5-5 4/6/2016 <0.040 0.02 0.04  OL4363 DUPW2

Silicon (Si) ug/L  CONTROL1 4/6/2016  178.00000 178 50.00 OL4357 GS

- Total ug/L  CONTROL2 4/7/2016  873.00000 873 50.00 OLA4358 GS
ug/L  CONTROL3 4/5/2016  506.00000 506 50.00 OL4359 GS
ug/L SS BAG 3/10/2016 <50 25 50.00 OG7802 EBW
ug/L SS BAG 3/10/2016 <50 25 50.00 OG7803 EBW
ug/L SS BAG 3/10/2016 <50 25 50.00 OG7801 EBW
ug/L SS51-4 4/3/2016  390.00000 390 50.00 OL4360 GS
ug/L SS51-5 4/3/2016  707.00000 707 50.00 OL4361 GS
ug/L 552-1 4/3/2016  442.00000 442 50.00 OL4362 GS
ug/L 552-2 4/3/2016  352.00000 352 50.00 OL4364 GS
ug/L 552-3 4/3/2016  249.00000 249 50.00 OL4365 GS
ug/L 552-4 4/3/2016  230.00000 230 50.00 OL4366 GS
ug/L 553-4 4/5/2016  3330.00000 3330 50.00 OL4367 GS
ug/L SS3-5 4/5/2016  3470.00000 3470 50.00 OL4369 DUPW2
ug/L 553-5 4/5/2016  3500.00000 3500 50.00 OL4368 DUPW1
ug/L SS3-6 4/5/2016  5550.00000 5550 50.00 OL4370 GS
ug/L 553-6 4/6/2016 <50 25 50.00 OK6544 EBW
ug/L SS3-7 4/5/2016  2980.00000 2980 50.00 OL4371 GS
ug/L 553-8 4/5/2016  5110.00000 5110 50.00 OL4401 GS
ug/L 554-4 4/7/2016  1300.00000 1300 50.00  OL4402 GS
ug/L 554-5 4/7/2016  1220.00000 1220 50.00 OL4403 GS
ug/L SS5-3 4/6/2016  1530.00000 1530 50.00 OL4404 GS
ug/L 555-4 4/6/2016  544.00000 544 50.00 OL4405 GS
ug/L SS5-5 4/6/2016 70.00000 70 50.00 OL4406 DUPW1
ug/L 555-5 4/6/2016  279.00000 279 50.00 OL4363 DUPW2

Silver (Ag) ug/L  CONTROL1 4/6/2016 <0.0050 0.0025 0.005  OLA4357 GS

- Total ug/L  CONTROL2 4/7/2016 <0.0050 0.0025 0.005 OL4358 GS
ug/L  CONTROL3 4/5/2016 <0.0050 0.0025 0.005  OLA4359 GS
ug/L SS BAG 3/10/2016  <0.0050 0.0025 0.005 OG7801 EBW
ug/L SS BAG 3/10/2016  <0.0050 0.0025 0.005 OG7803 EBW
ug/L SS BAG 3/10/2016  <0.0050 0.0025 0.005 OG7802 EBW
ug/L SS1-4 4/3/2016 <0.0050 0.0025 0.005  OLA4360 GS
ug/L SS51-5 4/3/2016 <0.0050 0.0025 0.005 OL4361 GS
ug/L 552-1 4/3/2016 <0.0050 0.0025 0.005  OLA4362 GS
ug/L 552-2 4/3/2016 <0.0050 0.0025 0.005 OL4364 GS
ug/L 552-3 4/3/2016 <0.0050 0.0025 0.005  OLA4365 GS
ug/L 552-4 4/3/2016 <0.0050 0.0025 0.005  OL4366 GS
ug/L SS3-4 4/5/2016 0.00700 0.007 0.005  OLA4367 GS
ug/L 553-5 4/5/2016 0.00800 0.008 0.005 OL4369 DUPW2
ug/L SS3-5 4/5/2016 0.00600 0.006 0.005  OL4368 DUPW1
ug/L 553-6 4/5/2016 0.01300 0.013 0.005 OL4370 GS
ug/L SS3-6 4/6/2016 <0.0050 0.0025 0.005  OKe6544 EBW
ug/L 553-7 4/5/2016 0.00600 0.006 0.005 OL4371 GS
ug/L SS3-8 4/5/2016 0.01300 0.013 0.005  OL4401 GS
ug/L 554-4 4/7/2016 <0.0050 0.0025 0.005  OL4402 GS
ug/L 554-5 4/7/2016 <0.0050 0.0025 0.005  OL4403 GS
ug/L 555-3 4/6/2016 <0.0050 0.0025 0.005  OL4404 GS
ug/L SS5-4 4/6/2016 <0.0050 0.0025 0.005  OL4405 GS
ug/L 555-5 4/6/2016 <0.0050 0.0025 0.005  OL4406 DUPW1
ug/L SS5-5 4/6/2016 <0.0050 0.0025 0.005 OL4363 DUPW2

Sodium (Na) mg/L  CONTROL1 4/6/2016 <0.050 0.025 0.05  OL4357 GS

- Total mg/L  CONTROL2 4/7/2016 0.06800 0.068 0.05  OL4358 GS
mg/L  CONTROL3 4/5/2016 <0.050 0.025 0.05  OL4359 GS
mg/L SS BAG 3/10/2016 <0.050 0.025 005  OG7802 EBW
mg/L SS BAG 3/10/2016 <0.050 0.025 0.05 OG7803 EBW
mg/L SS BAG 3/10/2016 <0.050 0.025 005 OG7801 EBW
mg/L S51-4 4/3/2016 <0.050 0.025 0.05  OL4360 GS
mg/L SS1-5 4/3/2016 0.06300 0.063 0.05  OL4361 GS
mg/L 552-1 4/3/2016 0.05200 0.052 0.05  OL4362 GS
mg/L 552-2 4/3/2016 <0.050 0.025 005  OL4364 GS
mg/L 552-3 4/3/2016 0.09500 0.095 0.05  OL4365 GS
mg/L 552-4 4/3/2016 <0.050 0.025 0.05  OL4366 GS
mg/L 553-4 4/5/2016 0.14200 0.142 0.05  OL4367 GS
mg/L SS3-5 4/5/2016 0.19700 0.197 0.05  OL4369 DUPW2
mg/L 553-5 4/5/2016 0.19300 0.193 0.05  OL4368 DUPW1
mg/L SS3-6 4/5/2016 0.17500 0.175 0.05  OL4370 GS
mg/L 553-6 4/6/2016 <0.050 0.025 0.05  OK6544 EBW
mg/L SS3-7 4/5/2016 0.09900 0.099 005  OL4371 GS
mg/L 553-8 4/5/2016 0.21600 0.216 0.05  OL4401 GS
mg/L S54-4 4/7/2016 0.09100 0.091 0.05  OL4402 GS
mg/L 554-5 4/7/2016 0.08400 0.084 0.05  OL4403 GS
mg/L SS5-3 4/6/2016 0.05500 0.055 0.05  OL4404 GS
mg/L 555-4 4/6/2016 <0.050 0.025 0.05  OL4405 GS
mg/L SS5-5 4/6/2016 0.05600 0.056 0.05  OL4406 DUPW1
mg/L 555-5 4/6/2016 <0.050 0.025 0.05  OL4363 DUPW2

Strontium (Sr) ug/L  CONTROL1 4/6/2016 0.49200 0.492 005  OL4357 GS

- Total ug/L  CONTROL2 4/7/2016 1.61000 1.61 0.05  OL4358 GS
ug/L  CONTROL3 4/5/2016 1.19000 1.19 005  OL4359 GS
ug/L SS BAG 3/10/2016 0.52400 0.524 005 OG7801 EBW
ug/L SS BAG 3/10/2016 <0.050 0.025 005  OG7803 EBW
ug/L SS BAG 3/10/2016 0.08900 0.089 0.05  OG7802 EBW
ug/L SS51-4 4/3/2016 0.92500 0.925 0.05  OL4360 GS
ug/L S51-5 4/3/2016 1.48000 1.48 0.05  OL4361 GS
ug/L 552-1 4/3/2016 1.10000 11 0.05  OL4362 GS
ug/L 552-2 4/3/2016 0.86300 0.863 0.05  OL4364 GS
ug/L 552-3 4/3/2016 0.92300 0.923 0.05  OL4365 GS

Data source: Maxxam
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Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment

Strontium (Sr) ug/L 552-4 4/3/2016 0.56100 0.561 0.05  OL4366 GS

- Total (cont’d) ug/L 553-4 4/5/2016 6.12000 6.12 0.05  OL4367 GS
ug/L SS3-5 4/5/2016 7.84000 7.84 0.05  OL4369 DUPW2
ug/L 553-5 4/5/2016 6.59000 6.59 0.05  OL4368 DUPW1
ug/L SS3-6 4/5/2016 11.50000 115 0.05  OL4370 GS
ug/L 553-6 4/6/2016 <0.050 0.025 0.05  OK6544 EBW
ug/L SS3-7 4/5/2016 6.43000 6.43 0.05  OL4371 GS
ug/L 553-8 4/5/2016 15.90000 15.9 0.05  OL4401 GS
ug/L S54-4 4/7/2016 2.89000 2.89 0.05  OL4402 GS
ug/L 554-5 4/7/2016 2.21000 221 0.05  OL4403 GS
ug/L 5S5-3 4/6/2016 2.17000 2.17 0.05 OL4404 GS
ug/L 555-4 4/6/2016 1.21000 121 0.05  OL4405 GS
ug/L SS5-5 4/6/2016 0.62700 0.627 0.05  OL4406 DUPW1
ug/L 555-5 4/6/2016 0.64500 0.645 0.05  OL4363 DUPW2

Sulphate (SOy) mg/L  CONTROL1 4/6/2016 <0.50 0.25 050  OL4357 GS

- Dissolved mg/L  CONTROL2 4/7/2016 <0.50 0.25 050  OL4358 GS
mg/L  CONTROL3  4/5/2016 <0.50 0.25 050  OL4359 GS
mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7803 EBW
mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7801 EBW
mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7802 EBW
mg/L SS1-4 4/3/2016 <0.50 0.25 050  OL4360 GS
mg/L S51-5 4/3/2016 <0.50 0.25 050  OL4361 GS
mg/L 552-1 4/3/2016 0.72000 0.72 050  OL4362 GS
mg/L 552-2 4/3/2016 <0.50 0.25 050  OL4364 GS
mg/L 552-3 4/3/2016 0.64000 0.64 050  OL4365 GS
mg/L 552-4 4/3/2016 <0.50 0.25 050  OL4366 GS
mg/L 553-4 4/5/2016 <0.50 0.25 050  OL4367 GS
mg/L 553-5 4/5/2016 <0.50 0.25 050  OL4368 DUPW1
mg/L SS3-5 4/5/2016 1.16000 1.16 050  OL4369 DUPW2
mg/L 553-6 4/5/2016 <0.50 0.25 050  OL4370 GS
mg/L SS3-6 4/6/2016 <0.50 0.25 050  OK6544 EBW
mg/L 5S3-7 4/5/2016 <0.50 0.25 050  OL4371 GS
mg/L SS3-8 4/5/2016 0.66000 0.66 050  OL4401 GS
mg/L 554-4 4/7/2016 <0.50 0.25 050  OL4402 GS
mg/L 554-5 4/7/2016 <0.50 0.25 050  OL4403 GS
mg/L 555-3 4/6/2016 <0.50 0.25 050  OL4404 GS
mg/L 555-4 4/6/2016 <0.50 0.25 050  OL4405 GS
mg/L 555-5 4/6/2016 <0.50 0.25 050  OL4406 DUPW1
mg/L SS5-5 4/6/2016 <0.50 0.25 050  OL4363 DUPW2

Sulphur (S) mg/L  CONTROL1 4/6/2016 <0.50 0.25 050  OL4357 GS

- Total mg/L  CONTROL2 4/7/2016 <0.50 0.25 050  OL4358 GS
mg/L  CONTROL3 4/5/2016 <0.50 0.25 050  OL4359 GS
mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7802 EBW
mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7803 EBW
mg/L SS BAG 3/10/2016 <0.50 0.25 050  OG7801 EBW
mg/L S51-4 4/3/2016 <0.50 0.25 050  OL4360 GS
mg/L SS51-5 4/3/2016 <0.50 0.25 050  OL4361 GS
mg/L 552-1 4/3/2016 0.57000 0.57 050  OL4362 GS
mg/L 552-2 4/3/2016 <0.50 0.25 050  OL4364 GS
mg/L 552-3 4/3/2016 <0.50 0.25 050  OL4365 GS
mg/L 552-4 4/3/2016 <0.50 0.25 050  OL4366 GS
mg/L 553-4 4/5/2016 <0.50 0.25 050  OL4367 GS
mg/L SS3-5 4/5/2016 <0.50 0.25 050  OL4369 DUPW2
mg/L 553-5 4/5/2016 <0.50 0.25 050  OL4368 DUPW1
mg/L SS3-6 4/5/2016 <0.50 0.25 050  OL4370 GS
mg/L 553-6 4/6/2016 <0.50 0.25 050  OK6544 EBW
mg/L 553-7 4/5/2016 <0.50 0.25 050  OL4371 GS
mg/L 553-8 4/5/2016 <0.50 0.25 050  OL4401 GS
mg/L S54-4 4/7/2016 <0.50 0.25 050  OL4402 GS
mg/L 554-5 4/7/2016 <0.50 0.25 050  OL4403 GS
mg/L SS5-3 4/6/2016 <0.50 0.25 050  OL4404 GS
mg/L 555-4 4/6/2016 <0.50 0.25 050  OL4405 GS
mg/L SS5-5 4/6/2016 <0.50 0.25 050  OL4406 DUPW1
mg/L 555-5 4/6/2016 <0.50 0.25 050  OL4363 DUPW2

Thallium (T1) ug/L  CONTROL1 4/6/2016 <0.0020 0.001 0.002  OLA4357 GS

- Total ug/L  CONTROL2 4/7/2016 0.00600 0.006 0.002  OL4358 GS
ug/L  CONTROL3 4/5/2016 0.00400 0.004 0.002  OLA4359 GS
ug/L SS BAG 3/10/2016  <0.0020 0.001 0.002 OG7803 EBW
ug/L SS BAG 3/10/2016  <0.0020 0.001 0.002  OG7802 EBW
ug/L SS BAG 3/10/2016  <0.0020 0.001 0.002 OG7801 EBW
ug/L SS1-4 4/3/2016 0.00400 0.004 0.002  OLA4360 GS
ug/L SS51-5 4/3/2016 0.00600 0.006 0.002  OL4361 GS
ug/L 552-1 4/3/2016 0.00400 0.004 0.002  OLA4362 GS
ug/L 552-2 4/3/2016 0.00300 0.003 0.002  OL4364 GS
ug/L SS2-3 4/3/2016 0.00300 0.003 0.002  OLA4365 GS
ug/L 552-4 4/3/2016 0.00200 0.002 0.002  OL4366 GS
ug/L 553-4 4/5/2016 0.02700 0.027 0.002  OLA4367 GS
ug/L 553-5 4/5/2016 0.02800 0.028 0.002  OL4369 DUPW2
ug/L SS3-5 4/5/2016 0.02700 0.027 0.002  OLA4368 DUPW1
ug/L 553-6 4/5/2016 0.05500 0.055 0.002  OL4370 GS
ug/L SS3-6 4/6/2016 <0.0020 0.001 0.002  OKe6544 EBW
ug/L S53-7 4/5/2016 0.03000 0.03 0.002 OL4371 GS
ug/L SS3-8 4/5/2016 0.04500 0.045 0.002  OL4401 GS
ug/L 554-4 4/7/2016 0.01000 0.01 0.002  OL4402 GS
ug/L 554-5 4/7/2016 0.01300 0.013 0.002  OL4403 GS
ug/L 555-3 4/6/2016 0.01600 0.016 0.002  OL4404 GS
ug/L SS5-4 4/6/2016 0.00600 0.006 0.002  OL4405 GS
ug/L 555-5 4/6/2016 <0.0020 0.001 0.002  OL4406 DUPW1
ug/L SS5-5 4/6/2016 0.00200 0.002 0.002  OLA4363 DUPW2

Tin (Sn) - Total ug/L  CONTROL1 4/6/2016 <0.010 0.005 001  OL4357 GS
ug/L  CONTROL2 4/7/2016 0.02100 0.021 001  OL4358 GS
ug/L  CONTROL3 4/5/2016 0.11800 0.118 001  OL4359 GS
ug/L SS BAG 3/10/2016 <0.010 0.005 001 OG7801 EBW

Data source: Maxxam
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Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment

Tin (Sn) - Total ug/L SS BAG 3/10/2016 <0.010 0.005 001  OG7802 EBW

(cont’d) ug/L SS BAG 3/10/2016 <0.010 0.005 0.01  OG7803 EBW
ug/L SS1-4 4/3/2016 0.01200 0.012 001  OL4360 GS
ug/L SS1-5 4/3/2016 0.01800 0.018 0.01  OL4361 GS
ug/L SS2-1 4/3/2016 0.01100 0.011 001  OL4362 GS
ug/L 5S52-2 4/3/2016 0.02600 0.026 001  OL4364 GS
ug/L SS2-3 4/3/2016 <0.010 0.005 001  OL4365 GS
ug/L 552-4 4/3/2016 <0.010 0.005 0.01  OL4366 GS
ug/L SS3-4 4/5/2016 0.06100 0.061 001  OL4367 GS
ug/L SS3-5 4/5/2016 0.05500 0.055 001  OL4368 DUPW1
ug/L SS3-5 4/5/2016 0.06600 0.066 001  OL4369 DUPW2
ug/L 5S3-6 4/5/2016 0.07400 0.074 0.01  OL4370 GS
ug/L SS3-6 4/6/2016 <0.010 0.005 001  OK6544 EBW
ug/L SS3-7 4/5/2016 0.06000 0.06 001  OL4371 GS
ug/L SS3-8 4/5/2016 0.09300 0.093 001  OL4401 GS
ug/L 554-4 4/7/2016 0.03500 0.035 0.01  OL4402 GS
ug/L S54-5 4/7/2016 0.03300 0.033 001  OL4403 GS
ug/L SS5-3 4/6/2016 0.04200 0.042 0.01  OL4404 GS
ug/L SS5-4 4/6/2016 0.02000 0.02 0.01  OL4405 GS
ug/L SS5-5 4/6/2016 <0.010 0.005 0.01  OL4406 DUPW1
ug/L SS5-5 4/6/2016 <0.010 0.005 001  OL4363 DUPW2

Titanium (Ti) ug/L  CONTROL1 4/6/2016 7.16000 7.16 050  OL4357 GS

- Total

Total Dissolved mg/L  CONTROL1 4/6/2016 2.00000 2 1.00  OL4357 GS Sample arrived to laboratory past recommended hold time.

Solids (TDS) mg/L  CONTROL2 4/7/2016 2.80000 2.8 1.00  OL4358 GS Sample arrived to laboratory past recommended hold time.
mg/L  CONTROL3 4/5/2016 2.80000 2.8 1.00  OL4359 GS Sample arrived to laboratory past recommended hold time.
mg/L S51-4 4/3/2016 1.60000 1.6 1.00  OL4360 GS Sample arrived to laboratory past recommended hold time.
mg/L SS1-5 4/3/2016 1.60000 1.6 1.00 OL4361 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-1 4/3/2016 2.40000 24 1.00  OL4362 GS Sample arrived to laboratory past recommended hold time.
mg/L S52-2 4/3/2016 1.20000 1.2 1.00 OL4364 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-3 4/3/2016 1.60000 1.6 1.00  OL4365 GS Sample arrived to laboratory past recommended hold time.
mg/L SS2-4 4/3/2016 2.00000 2 1.00 OL4366 GS Sample arrived to laboratory past recommended hold time.
mg/L 553-4 4/5/2016 5.20000 5.2 1.00  OL4367 GS Sample arrived to laboratory past recommended hold time.
mg/L SS3-5 4/5/2016 4.40000 4.4 1.00 OL4368 DUPW1 Sample arrived to laboratory past recommended hold time.
mg/L 553-5 4/5/2016 3.20000 32 1.00  OL4369 DUPW2  Sample arrived to laboratory past recommended hold time.
mg/L SS3-6 4/5/2016 7.20000 7.2 1.00 OL4370 GS Sample arrived to laboratory past recommended hold time.
mg/L 553-7 4/5/2016 6.00000 6 1.00 OL4371 GS Sample arrived to laboratory past recommended hold time.
mg/L SS3-8 4/5/2016 9.00000 9 1.00 0OL4401 GS Sample arrived to laboratory past recommended hold time.
mg/L 554-4 4/7/2016 3.60000 3.6 1.00  OL4402 GS Sample arrived to laboratory past recommended hold time.
mg/L SS4-5 4/7/2016 2.80000 2.8 1.00 0OL4403 GS Sample arrived to laboratory past recommended hold time.
mg/L 555-3 4/6/2016 2.40000 24 1.00  OL4404 GS Sample arrived to laboratory past recommended hold time.
mg/L SS5-4 4/6/2016 2.40000 24 1.00 OL4405 GS Sample arrived to laboratory past recommended hold time.
mg/L 555-5 4/6/2016 2.80000 2.8 1.00  OL4406 DUPW1  Sample arrived to laboratory past recommended hold time.
mg/L SS5-5 4/6/2016 2.40000 24 1.00 OL4363 DUPW2 Sample arrived to laboratory past recommended hold time.
mg/L SSBAG 3/10/2016 2.00000 2 1.00  OG7803 EBW
mg/L SS BAG 3/10/2016 1.60000 1.6 1.00  OG7801 EBW
mg/L SSBAG 3/10/2016  4.00000 4 1.00  OG7802 EBW
mg/L SS3-6 4/6/2016 <1.0 0.5 1.00 OK6544 EBW

Total Kjeldahl mg/L  CONTROL1 4/6/2016 0.04000 0.04 0.02  OL4357 GS

Nitrogen (TKN) mg/L  CONTROL2 4/7/2016 0.06200 0.062 0.02  OL4358 GS

- (Calo) mg/L  CONTROL3  4/5/2016 0.04200 0.042 0.02  OL4359 GS
mg/L SS BAG 3/10/2016 0.02500 0.025 0.02  OG7802 EBW
mg/L SSBAG 3/10/2016 0.05300 0.053 0.02  OG7801 EBW
mg/L SS BAG 3/10/2016 0.04000 0.04 0.02  OG7803 EBW
mg/L SS1-4 4/3/2016 0.02200 0.022 0.02  OL4360 GS
mg/L SS1-5 4/3/2016 0.03800 0.038 0.02  OL4361 GS
mg/L SS2-1 4/3/2016 0.05700 0.057 0.02  OL4362 GS
mg/L S52-2 4/3/2016 0.03500 0.035 0.02  OL4364 GS
mg/L SS2-3 4/3/2016 0.03200 0.032 0.02  OL4365 GS
mg/L SS2-4 4/3/2016 <0.020 0.01 0.02  OL4366 GS
mg/L 5S53-4 4/5/2016 0.06400 0.064 0.02  OL4367 GS
mg/L SS3-5 4/5/2016 0.10400 0.104 0.02  OL4368 DUPW1
mg/L SS3-5 4/5/2016 0.10000 0.1 0.02  OL4369 DUPW2
mg/L SS3-6 4/5/2016 0.09500 0.095 0.02  OL4370 GS
mg/L 5S53-6 4/6/2016 0.12800 0.128 0.02  OK6544 EBW
mg/L SS3-7 4/5/2016 0.06100 0.061 0.02  OL4371 GS
mg/L SS3-8 4/5/2016 0.08700 0.087 0.02  OL4401 GS
mg/L 554-4 4/7/2016 0.02100 0.021 0.02 OL4402 GS
mg/L S54-5 4/7/2016 0.04400 0.044 0.02  OL4403 GS
mg/L SS5-3 4/6/2016 0.04100 0.041 0.02  OL4404 GS
mg/L SS5-4 4/6/2016 0.03400 0.034 0.02  OL4405 GS
mg/L SS5-5 4/6/2016 0.03500 0.035 0.02  OL4406 DUPW1
mg/L SS5-5 4/6/2016 0.03000 0.03 0.02  OL4363 DUPW2

Total Suspended mg/L  CONTROL1 4/6/2016 3.00000 3 1.00  OL4357 GS Sample arrived to laboratory past recommended hold time.

Solids (TSS) mg/L  CONTROL2 4/7/2016 8.00000 8 1.00  OL4358 GS Sample arrived to laboratory past recommended hold time.
mg/L  CONTROL3 4/5/2016 6.30000 6.3 1.00  OL4359 GS Sample arrived to laboratory past recommended hold time.
mg/L 551-4 4/3/2016 7.10000 7.1 1.00  OL4360 GS Sample arrived to laboratory past recommended hold time.
mg/L SS1-5 4/3/2016 13.40000 134 1.00 OL4361 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-1 4/3/2016 9.60000 9.6 1.00  OL4362 GS Sample arrived to laboratory past recommended hold time.
mg/L S52-2 4/3/2016 6.40000 6.4 1.00 OL4364 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-3 4/3/2016 6.30000 6.3 1.00  OL4365 GS Sample arrived to laboratory past recommended hold time.
mg/L 552-4 4/3/2016 5.00000 5 1.00  OL4366 GS Sample arrived to laboratory past recommended hold time.
mg/L 553-4 4/5/2016 19.70000 19.7 1.00  OL4367 GS Sample arrived to laboratory past recommended hold time.
mg/L SS3-5 4/5/2016 19.90000 19.9 1.00 OL4369 DUPW2 Sample arrived to laboratory past recommended hold time.
mg/L 553-5 4/5/2016 18.80000 18.8 1.00  OL4368 DUPW1  Sample arrived to laboratory past recommended hold time.
mg/L SS3-6 4/5/2016 42.90000 429 1.00 OL4370 GS Sample arrived to laboratory past recommended hold time.
mg/L 553-7 4/5/2016 43.90000 439 1.00  OL4371 GS Sample arrived to laboratory past recommended hold time.
mg/L SS3-8 4/5/2016 24.60000 24.6 1.00 OL4401 GS Sample arrived to laboratory past recommended hold time.
mg/L 554-4 4/7/2016 25.30000 25.3 1.00  OL4402 GS Sample arrived to laboratory past recommended hold time.
mg/L S54-5 4/7/2016 11.50000 115 1.00 OL4403 GS Sample arrived to laboratory past recommended hold time.
mg/L 555-3 4/6/2016 10.80000 10.8 1.00  OL4404 GS Sample arrived to laboratory past recommended hold time.
mg/L 555-4 4/6/2016 9.80000 9.8 1.00  OL4405 GS Sample arrived to laboratory past recommended hold time.
mg/L 555-5 4/6/2016 3.30000 3.3 1.00  OL4406 DUPW1  Sample arrived to laboratory past recommended hold time.
mg/L SS5-5 4/6/2016 4.90000 4.9 1.00 OL4363 DUPW2 Sample arrived to laboratory past recommended hold time.
mg/L 5S53-6 4/6/2016 <1.0 0.5 1.00  OK6544 EBW

Data source: Maxxam
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Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment
Turbidity NTU CONTROL1 4/6/2016 1.36000 1.36 0.10  OLA4357 GS Sample arrived to laboratory past recommended hold time.
NTU CONTROL2 4/7/2016 3.74000 3.74 0.10  OLA4358 GS Sample arrived to laboratory past recommended hold time.
NTU CONTROL3  4/5/2016 1.74000 1.74 010  OL4359 GS Sample arrived to laboratory past recommended hold time.
NTU 551-4 4/3/2016 2.33000 2.33 0.10  OL4360 GS Sample arrived to laboratory past recommended hold time.
NTU 551-5 4/3/2016 3.53000 3.53 010  OL4361 GS Sample arrived to laboratory past recommended hold time.
NTU 552-1 4/3/2016 3.12000 3.12 0.10  OL4362 GS Sample arrived to laboratory past recommended hold time.
NTU 552-2 4/3/2016 2.78000 2.78 010  OL4364 GS Sample arrived to laboratory past recommended hold time.
NTU 552-3 4/3/2016 2.21000 221 0.10  OL4365 GS Sample arrived to laboratory past recommended hold time.
NTU 552-4 4/3/2016 1.31000 131 0.10  OL4366 GS Sample arrived to laboratory past recommended hold time.
NTU 553-4 4/5/2016 3.52000 3.52 0.10  OLA4367 GS Sample arrived to laboratory past recommended hold time.
NTU 553-5 4/5/2016 7.01000 7.01 0.10  OL4368 DUPW1  Sample arrived to laboratory past recommended hold time.
NTU 553-5 4/5/2016 4.53000 4.53 0.10  OL4369 DUPW2  Sample arrived to laboratory past recommended hold time.
NTU 553-6 4/5/2016 19.30000 19.3 0.10  OL4370 GS Sample arrived to laboratory past recommended hold time.
NTU 553-7 4/5/2016 8.78000 8.78 0.10  OL4371 GS Sample arrived to laboratory past recommended hold time.
NTU 553-8 4/5/2016 13.50000 13.5 0.10  OL4401 GS Sample arrived to laboratory past recommended hold time.
NTU 554-4 4/7/2016 1.95000 1.95 0.10  OL4402 GS Sample arrived to laboratory past recommended hold time.
NTU 554-5 4/7/2016 3.03000 3.03 0.10  OL4403 GS Sample arrived to laboratory past recommended hold time.
NTU 555-3 4/6/2016 2.38000 2.38 0.10  OL4404 GS Sample arrived to laboratory past recommended hold time.
NTU 555-4 4/6/2016 1.14000 1.14 0.10  OL4405 GS Sample arrived to laboratory past recommended hold time.
NTU 555-5 4/6/2016 1.66000 1.66 0.10  OL4406 DUPW1  Sample arrived to laboratory past recommended hold time.
NTU 555-5 4/6/2016 1.23000 123 0.10  OL4363 DUPW2  Sample arrived to laboratory past recommended hold time.
NTU 553-6 4/6/2016 <0.10 0.05 0.10  OK6544 EBW
Uranium (U) ug/L  CONTROL1 4/6/2016 0.05300 0.053 0.002  OL4357 GS
- Total ug/L  CONTROL2 4/7/2016 0.41500 0.415 0.002  OLA4358 GS
ug/L  CONTROL3 4/5/2016 0.27400 0.274 0.002  OL4359 GS
ug/L SSBAG 3/10/2016  <0.0020 0.001 0.002  OG7801 EBW
ug/L SS BAG 3/10/2016  <0.0020 0.001 0.002  OG7802 EBW
ug/L SSBAG 3/10/2016  <0.0020 0.001 0.002  OG7803 EBW
ug/L SS1-4 4/3/2016 0.23400 0.234 0.002  OL4360 GS
ug/L SS1-5 4/3/2016 0.26100 0.261 0.002  OL4361 GS
ug/L 552-1 4/3/2016 0.27700 0.277 0.002  OL4362 GS
ug/L 5S2-2 4/3/2016 0.23900 0.239 0.002  OL4364 GS
ug/L SS2-3 4/3/2016 0.22100 0.221 0.002  OL4365 GS
ug/L 552-4 4/3/2016 0.09100 0.091 0.002  OL4366 GS
ug/L SS3-4 4/5/2016 2.76000 2.76 0.002  OL4367 GS
ug/L SS3-5 4/5/2016 1.77000 1.77 0.002  OL4369 DUPW2
ug/L SS3-5 4/5/2016 1.70000 17 0.002  OLA4368 DUPW1
ug/L 5S53-6 4/5/2016 5.13000 5.13 0.002  OL4370 GS
ug/L SS3-6 4/6/2016 <0.0020 0.001 0.002  OKe6544 EBW
ug/L SS3-7 4/5/2016 2.88000 2.88 0.002  OL4371 GS
ug/L SS3-8 4/5/2016 4.64000 4.64 0.002  OL4401 GS
ug/L 554-4 4/7/2016 0.98000 0.98 0.002  OL4402 GS
ug/L S54-5 4/7/2016 0.90100 0.901 0.002  OL4403 GS
ug/L SS5-3 4/6/2016 1.39000 1.39 0.002  OL4404 GS
ug/L SS5-4 4/6/2016 0.27900 0.279 0.002  OL4405 GS
ug/L SS5-5 4/6/2016 0.07000 0.07 0.002  OL4406 DUPW1
ug/L SS5-5 4/6/2016 0.15300 0.153 0.002  OL4363 DUPW?2
Vanadium (V) ug/L  CONTROL1 4/6/2016 0.22000 0.22 0.10  OL4357 GS
- Total ug/L  CONTROL2 4/7/2016 0.97000 0.97 0.10  OL4358 GS
ug/L  CONTROL3 4/5/2016 0.59000 0.59 010  OL4359 GS
ug/L SS BAG 3/10/2016 <0.10 0.05 0.10  OG7803 EBW
ug/L SSBAG 3/10/2016 <0.10 0.05 010  OG7802 EBW
ug/L SS BAG 3/10/2016 <0.10 0.05 0.10  OG7801 EBW
ug/L SS1-4 4/3/2016 0.49000 0.49 0.10  OL4360 GS
ug/L SS1-5 4/3/2016 0.92000 0.92 0.10  OL4361 GS
ug/L SS2-1 4/3/2016 0.50000 0.5 010  OL4362 GS
ug/L SS52-2 4/3/2016 0.45000 0.45 0.10  OL4364 GS
ug/L SS52-3 4/3/2016 0.26000 0.26 0.10  OL4365 GS
ug/L SS2-4 4/3/2016 0.25000 0.25 0.10  OL4366 GS
ug/L 5S3-4 4/5/2016 3.42000 3.42 0.10  OL4367 GS
ug/L SS3-5 4/5/2016 3.96000 3.96 0.10  OL4368 DUPW1
ug/L SS3-5 4/5/2016 3.83000 3.83 010  OL4369 DUPW2
ug/L SS3-6 4/5/2016 6.66000 6.66 0.10  OL4370 GS
ug/L 5S53-6 4/6/2016 <0.10 0.05 0.10  OK6544 EBW
ug/L SS3-7 4/5/2016 3.02000 3.02 010  OL4371 GS
ug/L SS3-8 4/5/2016 5.39000 5.39 0.10  OL4401 GS
ug/L S54-4 4/7/2016 1.36000 1.36 0.10  OL4402 GS
ug/L S54-5 4/7/2016 1.45000 1.45 0.10  OL4403 GS
ug/L SS5-3 4/6/2016 1.78000 1.78 0.10  OL4404 GS
ug/L 5S5-4 4/6/2016 0.56000 0.56 0.10  OL4405 GS
ug/L SS5-5 4/6/2016 <0.10 0.05 0.10  OL4406 DUPW1
ug/L SS5-5 4/6/2016 0.36000 0.36 010  OL4363 DUPW2
Zinc (Zn) - Total ug/L  CONTROL1 4/6/2016 1.44000 1.44 0.10 OLA4357 GS
ug/L  CONTROL2 4/7/2016 3.42000 3.42 010  OL4358 GS
ug/L  CONTROL3 4/5/2016 2.30000 23 0.10  OL4359 GS
ug/L SSBAG 3/10/2016  0.67000 0.67 010  OG7801 EBW
ug/L SS BAG 3/10/2016  0.79000 0.79 0.10  OG7802 EBW
ug/L SSBAG 3/10/2016  0.72000 0.72 010  OG7803 EBW
ug/L SS1-4 4/3/2016 2.00000 2 0.10  OL4360 GS
ug/L SS1-5 4/3/2016 3.11000 3.11 0.10  OL4361 GS
ug/L 552-1 4/3/2016 2.22000 222 0.10 OL4362 GS
ug/L 5S52-2 4/3/2016 2.08000 2.08 0.10  OL4364 GS
ug/L SS2-3 4/3/2016 1.94000 1.94 0.10  OL4365 GS
ug/L 552-4 4/3/2016 2.02000 2.02 0.10  OL4366 GS
ug/L SS3-4 4/5/2016 10.10000 10.1 0.10  OL4367 GS
ug/L SS3-5 4/5/2016 11.00000 11 0.10  OL4369 DUPW2
ug/L SS3-5 4/5/2016 11.90000 119 010  OL4368 DUPW1
ug/L 5S53-6 4/5/2016 18.70000 18.7 0.10  OL4370 GS
ug/L SS3-6 4/6/2016 0.48000 0.48 010  OK6544 EBW
ug/L SS3-7 4/5/2016 10.00000 10 010  OL4371 GS
ug/L SS3-8 4/5/2016 15.40000 15.4 0.10  OL4401 GS
ug/L 554-4 4/7/2016 4.70000 4.7 010  OL4402 GS
ug/L S54-5 4/7/2016 4.87000 4.87 0.10  OL4403 GS

Data source: Maxxam
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Appendix D. Snow Water Chemistry Analytical Results

Parameter Unit Site Date Data Point Graphable Value RDL Lab Ref Sample Type Comment

Zinc (Zn) - Total ug/L 5S5-3 4/6/2016 5.06000 5.06 0.10  OL4404 GS

(cont’d) ug/L 555-4 4/6/2016 2.20000 22 0.10  OL4405 GS
ug/L SS5-5 4/6/2016 1.34000 1.34 0.10  OL4406 DUPW1
ug/L 555-5 4/6/2016 1.57000 1.57 0.10  OLA4363 DUPW2

Zirconium (Zr) ug/L  CONTROL1 4/6/2016 <0.050 0.025 0.05  OL4357 GS

- Total ug/L  CONTROL2 4/7/2016 0.09500 0.095 0.05  OL4358 GS
ug/L  CONTROL3 4/5/2016 0.14500 0.145 0.05  OL4359 GS
ug/L SS BAG 3/10/2016 <0.050 0.025 0.05 OG7803 EBW
ug/L SS BAG 3/10/2016 <0.050 0.025 005  OG7802 EBW
ug/L SS BAG 3/10/2016 <0.050 0.025 0.05 OG7801 EBW
ug/L SS1-4 4/3/2016 0.16600 0.166 0.05  OL4360 GS
ug/L S51-5 4/3/2016 0.12100 0.121 0.05  OL4361 GS
ug/L 552-1 4/3/2016 0.05500 0.055 0.05  OL4362 GS
ug/L 552-2 4/3/2016 0.06000 0.06 0.05  OL4364 GS
ug/L 552-3 4/3/2016 0.06200 0.062 0.05  OL4365 GS
ug/L 552-4 4/3/2016 <0.050 0.025 0.05  OL4366 GS
ug/L 553-4 4/5/2016 0.41100 0411 0.05  OL4367 GS
ug/L 553-5 4/5/2016 0.36700 0.367 0.05  OL4368 DUPW1
ug/L SS3-5 4/5/2016 0.36000 0.36 0.05  OL4369 DUPW2
ug/L 553-6 4/5/2016 0.55300 0.553 0.05  OL4370 GS
ug/L SS3-6 4/6/2016 <0.050 0.025 0.05  OK6544 EBW
ug/L S53-7 4/5/2016 0.31300 0.313 0.05  OL4371 GS
ug/L SS3-8 4/5/2016 0.51700 0.517 0.05  OL4401 GS
ug/L 554-4 4/7/2016 0.48900 0.489 0.05  OL4402 GS
ug/L 554-5 4/7/2016 0.17500 0.175 0.05  OL4403 GS
ug/L 555-3 4/6/2016 0.18600 0.186 0.05  OL4404 GS
ug/L SS5-4 4/6/2016 0.08100 0.081 0.05  OL4405 GS
ug/L 555-5 4/6/2016 <0.050 0.025 0.05  OL4406 DUPW1
ug/L SS5-5 4/6/2016 <0.050 0.025 0.05  OL4363 DUPW2

Data source: Maxxam
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Appendix E

Dust Gauge Collection Standard Operating Procedure
(ENVR-508-0112)

DIAVIK DIAMOND MINE
2016 Dust Deposition Report
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Area No.: 8000 Document #: ENVR-508-0112
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Task Title: SOP - Dust Gauge Collection

Supersedes ENV SOP 508

FOR DOCUMENT CONTROL USE ONLY:
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Effective Date: See Area Manager Authorized Signature Date below

1 REFERENCES/RELATED DOCUMENTS

1.1 ENVI-403-0112 - SOP Total Suspended Solids - Located in: Diavik Intranet - SOPs —
Environment Folder
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1.8 ENVI-135-0112 - Remote Field Safety Permit Form — Located in: Diavik Intranet — SOPs —
Environment
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OJUTLON

ENVIRONMENT
STANDARD OPERATING PROCEDURE

Dust Gauge Collection

Dust Gauge Site 5 in the Summer Dust Gauge Site 7 in the Winter

Dust Gauge Tubes in the Field Lab

Description

This Standard Operating Procedure (SOP) provides guidelines on procedures to follow when
carrying out Dust Gauge Collections.
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OJUTLOTY

STANDARD OPERATING PROCEDURE
Dust Gauge Collection

ENVIRONMENT

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 from this program are complied and placed in the

Appendix of the annual AEMP report.

3 SCOPE

3.1 Scope of Procedure

This standard operating procedure (SOP) describes the responsibilities and processes for
the deployment, collection and analysis of Dust Gauge Samples. These procedures apply
to all Diavik Mine personnel and contractor personnel authorized for sample collection

activities.

3.2 Scope of Activities

Twelve-dust gauges (10 sample sites, plus 2 control sites) are established on and around
East Island for monitoring airborne dust particles. The-dust gauges are collected quarterly
throughout the year.

4 DEFINITIONS

PPE GPS DO NTU X
MSDS SOP DI Water ELT X
Problem Bear JHA AEMP WLWB X
QA Groundwater | X coc PAL X

QC Seepage X WHMIS ACTS X
Remote Work SNP X TSS PROVE X

TSP

See: ENVI-443-0415 - Environment Term Definitions - Located in: Diavik Intranet — SOPs —

Environment Folder
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Dust Gauge Collection

5 RESPONSIBILITIES

See: ENVI-444-0415 - Environment Roles and Responsibilities - Located in: Diavik Intranet —
SOPs — Environment Folder

OJUTLOTY

6 PROCEDURE

6.1 Key HSEQ Aspects

Chemical Uneven
Slip, Trip, Fall X | Rotating Parts Terrain /
Contact
Ground
Sprain / Strain Fall into Water Firearms / Perception
Deterrents
Working Overhead . . -
Remotely Objects X Dehydration Risk to Wildlife
Aircraft Visibility Ergonomics X Unfamiliar X
Area
Watercraft Fire X Glass Falling X
Operation
Snowmobile Line of Fire Fumes / Gases | X Confined X
Operation Space
. . Heavy
Light Vehicle Cuts Scrapes Entanglement X Equipment
- . . Extreme
Lifting Pinch Points Stored Energy Weather
Manual Labour Noise Burns Electrical X
Equipment
wildlife Spills Loss or Sample Loss
or Damage
Damage

See: ENVI-445-0415 - Environment Hazard Definitions - Located in: Diavik Intranet — SOPs —
Environment Folder
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OJUTLOTY

ENVIRONMENT

STANDARD OPERATING PROCEDURE

Dust Gauge Collection

6.2 Tools Required

Snowmobile(2), Boat or Helicopter Wlnter/Summer(/SBé)t?t Survival Gear 1
GPS/ Loaded Coordinates Spare Batteries 4
Satellite Phone Personal Gear (per person) 1
Spot (per snowmobile) Wildlife Deterrerllti?)(alr horn/banger 1
Camera (per person) Field Permit and Map 1
Radio with spare battery (per Adjustable Wrench’s 1
person)
Forceps, Pliers, Leatherman or Field Sheets 14
Tweezers
Clean Replacement Sample Tubes Pencils, Pens or Markers 2
Glass Beakers (1000 mL) Large/Clear/Heavy-duty Plastic 6
Bags or Gloves
High Temp Oven TSS Filters 12 - 36
Fire Proof Gloves/Tongs Duct Tape 12 - 36
Vice Grips

6.3 Procedural Steps

6.3.1 Pre-Deployment

e Spare tubes are stored in the Environment field lab Shelf B3. Tubes needs to be cleaned
and checked for leaks. To clean and check for leaks fill spare tubes with water and leave
overnight on counter in Environment Lab. If leaks are discovered tag out and make
arrangements with truck shop to have them fixed.

6.3.2 Sample Collection and Deployment

e Depending on location and season samples are collected using various methods of
transportation; you can walk, drive, boat, snowmobile or use a helicopter to access the
various sites. When using a Helicopter, a Hot Loading Variance is permitted (a JHA must
be completed and signed off by OHSE Manager). The map in Figure 1 provides the Dust
Gauges locations, and Table 1 provides the coordinates.
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Figure 1: Map: Identifying Dust Gauge Sites

Dust Gauge Locations

STATION  EASTING  NONTING

Dvat 6

(hawt 10

Table 1.0 below provides the coordinates for each Dust Gauge Site

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
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Dust Gauge Collection

o When you arrive at the sample location, first inspect the station for damage (fiberglass
tube on ground, station on angle etc.) and document anything noted on the Dust Gauge
Collection Field Sheet - ENVI-178-0312.

e Carefully remove the copper tube out from the center of the fiberglass shield, keeping it
upright. If the tube is stuck or frozen, try wiggling it, or tapping it near the bottom. If the
tube is still stuck you may need extra leverage to free the tube and may if absolutely
necessary use vice grips to grab the top and wiggle while pulling up. If it will not come
free, you may have to remove the shield and pop the tube out. Be sure to replace the
shield and insert a new tube afterwards. See photo 1 & 2 below.

Photo 1: Tube Retrieval

Photo 2: Fiberglass Shield Removed
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Dust Gauge Collection

e Once retrieved, keep the tube upright, place an extra-large latex glove over top of tube
and seal with clean plastic bag and duct tape. Ensure tube is labelled with the station
number, date and time collected. Keep the tube upright and secure at all times during
transport. See photo 3 below.

o Place a clean, leak tested tube into the fiberglass shield (the tube should be labelled with
the Dust Gauge Site, deployment date and time).

Photo 3: Sealing the Tube
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Dust Gauge Collection

OJUTLON

6.3.3 Sample Analysis

e Once back in the Environment Lab, carefully transfer sample into a triple rinsed 1000m|
glass beaker. Extract all debris including bugs and twigs and be sure to triple rinse them
into the beaker to capture all the dust particles. Rinse the copper tube with DI water until
all dust particles are removed. Record the total volume of water on the Dust Gauge
Collection Field Sheet- ENVI-178-0312. If snow is present stand up the sample tube in a
clean plastic bag (prevents sample loss if there is a leak) and allow samples to melt
before conducting the above procedure.

e Cover the 1000ml beaker with parafilm and store the sample in the fridge until samples
can be analysed for Total Suspended Solids (ENVI-403-0112). This should be conducted
as soon as possible because some solids may dissolve in water, especially after snow
melt. Note that it may take multiple filters to complete one sample.

e The resulting filter(s) with the dust particles are put into ceramic crucibles; ensure that you
record the sample id on the crucibles in pencil before putting them into the oven. (1 filter
per crucible) See photo 4 below.

Photo 4: Ceramic Crucibles with filter

o The high temperature oven is set up in the fume hood with the fan running. Heavy-duty
fire-proof gloves and long tongs are used when placing or removing the crucibles from the
oven. Filters are processed in the oven at 650 degrees Celsius for one hour. See photo 5
& photo 6 below.
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Dust Gauge Collection

Photo 5: High Heat Oven

Photo 6: Fire Proof Glove and Long Tongs

o When samples are removed from the oven, place the crucibles into their original labeled
tin tray. Let the sample cool for at least 10 minutes before carefully removing the filters
from their ceramic crucible using tweezers. Add any dust that has fallen off into the
crucible to the top of the filter. Place the tin tray into the desiccator and allow the sample
to cool further for a minimum of one hour.

e Remove the tin tray from the desiccator and weigh the filter according to the procedure
outlined in the Total Suspended Solids SOP ENVI-403-0112.
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Dust Gauge Collection

e Record the results on the Dust Gauge Data Form (ENVI-178-0312) and in 13.14 Annual
Dust Gauge Collection excel file in the P-Drive in for the given year.

e The dust fall deposition rate is determined using the equation below:
Daily Dust fall Deposition (mg/dmz2/d) = (TP (mg) / SA (dmz2))/ TDD (d)

Where:
TP (mg) = Total Particulate
SA (dmz) = Surface Area of Dust Gauge Collection Tube = (3.14*(6.25*6.25))*(100)
TDD = Total Days Gauge was Deployed

Calculations are setup in the excel file. If you have any questions about entering this data
contact your supervisor.

7 QUALITY OUTCOMES AND EXPECTATIONS
7.1 To safely complete the tasks outlined in this SOP, without incident.

7.2 Produce quality, accurate and repeatable results.
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Snow Core Sampling
Locations
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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

PURPOSE

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

OJUL OTY]

3 SCOPE

3.1 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.

3.2 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

PPE GPS DO X NTU
MSDS SOP DI Water ELT X
Problem Bear | X JHA AEMP X WLWB X
QA X Groundwater X coc PAL X
Qc Seepage X WHMIS ACTS X
Remote Work SNP X TSS PROVE X
TSP X

See: ENVI-443-0415 - Environment Term Definitions - Located in: Diavik Intranet — SOPs —
Environment Folder
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RESPONSIBILITIES

Intranet — SOPs — Environment Folder

OJUL OTY]

6 PROCEDURE

6.1 Key HSEQ Aspects

See: ENVI-444-0415 - Environment Roles and Responsibilities - Located in: Diavik

Chemical Sl e)
Slip, Trip, Fall Rotating Parts Terrain /
Contact
Ground
Sprain / Strain Fall into Water Firearms / X Perception
Deterrents
Working Overhead . . —
Remotely Objects X Dehydration Risk to Wildlife
Aircraft X Visibility Ergonomics Unf:mlllar
rea
Vo\laterc!'aft X Fire Glass X Falling
peration
Snowmqblle Line of Fire Fumes / Gases Confined
Operation Space
. - Heavy
Light Vehicle Cuts Scrapes Entanglement Equipment
e . . Extreme
Lifting X Pinch Points Stored Energy Weather
Manual Labour Noise X Burns Electrical
Equipment
Wildlife Spills Loss or Sample Loss
or Damage
Damage

See: ENVI-445-0415 - Environment Hazard Definitions - Located in: Diavik Intranet — SOPs —

Environment Folder
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6.2 Planning
6.

2.1 Program Management

OJUL OTY]

The sampling snow survey will be completed annually in April. The survey design
consists of 27 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
5 SS2-2 537829 7153476 Ice
SS2-3 538484 7153939 Ice
SS2-4 539151 7154685 Ice
SS3-4 536585 7151002 Ice
SS3-5 537623 7150817 Ice
3 SS3-6 536305 7151564 Ice
SS3-7 536344 7151366 Ice
SS3-8 536688 7150810 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

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. Water content must add up to a minimum 25 SWE for there to be
sufficient water for analysis.
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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

. Snow chemistry analysis will be conducted by Maxxam Analytics. To facilitate the
required analysis Table 2- Snow Water Quality Sample Requirements, @ composite sample
comprised of a minimum of 3 snow cores with a water Content (SWE) of at least 100 will
be collected at all of the snow water quality stations.

Table 2- Snow Water Quality Sample Requirements

Bottle Minimum Volume
Filling Maxxam Bottle Analysis of Sample Preservative
Sequence Required (ml)
Total ICP Metals 1ml Nitric Acid —
1 Metals (Ultra Low) 60mL Falcon Tube HNO,
: 1 ml Hydrochloric
2 Mercury Total 40mL Glass Vial Acid - HCL
3 Nutrients Ammonia 120mL HDPE 1 ml Sulfuric Acid
4 Routine Sulfates, Nitrates, | 4406m1 HDPE None Required
and Nitrites
TSS, Turbidity & pH TSS, Turbidity & .
5 (Routine, ond Bottle) pH 1000mL HDPE None Required
0,
Total Sample Volume Required 2229m| +. 30% 3000mI = 100SWE
Triple Rinse

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

Therefore the aggregate Water Content SWE collected at a sample site must add up
to at least 100 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.

e Duplicate samples will be collected for a minimum 10% of the total samples (both Dust
and Water Quality).

e 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 and internally for TSS. Maxxam DI water batch number will be
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Effective Date: See Area Manager Authorized Signature Date on Page 1
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6.4

recorded on the field sheet. Equipment blanks 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;

o 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.

o If a sample becomes compromised, it will be recorded on the field data sheet, the
sample will be discarded and a new sample collected.

e 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.

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.

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.
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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

Snow Corer & Handles 1 Snow Survey Map 2
Transport Case 1 GPS & Waypoints 2
Weighing Scale & Cradle 1 Satellite Phone 1
Sample Collection Bags & Zip Ties 20 Spot Personal Locator 2
Black Permanent Marker 2 Survival Kit 1
Field Data Shegts (Pens/Pencils) & 10 Ice Rescue Kit 2

Clipboard
Snowmobile 1 Radio and Spare Battery 2
Toboggan 1 Coolers 5

Camera 1

Table 3 - Tools and Gear Required
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 (i.e.
not impacted by the road or snow clearing).
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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.
o 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.

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.
o 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.
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o Ensure all sample bags are clearly labelled with the station ID, sample type,
date, and number of cores included in the composite
o 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)
*assumes pure water density 1g/cm®

Prior to moving to the next sampling location ensure the field datasheet is complete.

6.6.2 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.
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¢ 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.

6.6.3 Sample Chain of Custody

Samples will be shipped to Maxxam Analytics as per ENVR-206-0112 — CHAIN OF
CUSTODY & SAMPLE SHIPPING — and accompanied by COC documentation.

7 QUALITY OUTCOMES AND EXPECTATIONS
7.1 To safely complete the tasks outlined in this SOP, without incident.

7.2 Producing quality, accurate and repeatable results.
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1 REFERENCES/RELATED DOCUMENTS

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

XXX-XXXX DDMI Environment Lab — Training — Located in : P:\DDMI Environment\10.0
Operational Control\10.13 CALA Certification\5.2 Training

ENVR-301-0112 — SOP- General Laboratory Safety - Located in: Diavik Intranet — SOPs —
Environment Folder

ENVR-206-0112 — SOP- Chain of Custody & Sample Shipping - Located in: Diavik
Intranet — SOPs — Environment Folder

ENVI-133-0112 — Aquatic Effects Field Sheet - Located in: P:\DDMIEnvironment\10.0
Operational Control\10.2 Forms\2012 Active Forms

ENVI-111-1111 — Maxxam SNP Monitoring Field - Located in: P:\DDMIEnvironment\10.0
Operational Control\10.2 Forms

ENVI-134-0112 - 1645-19 SNP Monitoring Field Sheet - Located in
P:\DDMIEnvironment\10.0 Operational Control\10.2 Forms\2012 Active Forms

XXX-XXXX DDMI Environment Lab - Equipment - Located in : P:\DDMI Environment\10.0
Operational Control\10.13 CALA Certification\5.5 Equipment

XXX-XXXX DDMI Environment Lab — Measurement Traceability - Located in : P:\DDMI
Environment\10.0 Operational Control\10.13 CALA Certification\5.6 Measurement
Traceability

XXX-XXXX DDMI Environment Lab - Record Control - Locatedin: P:\DDMI
Environment\10.0 Operational Control\10.13 CALA Certification\4.13 Record Control

XXX-XXXX DDMI Environment Lab - Document Control - Locatedin: P:\DDMI
Environment\10.0 Operational Control\10.13 CALA Certification\4.3 Document Control

ENVR-403-0112 — SOP Total Suspended Solids Analysis - Located in: Diavik Intranet —
SOPs — Environment Folder

ENVR-404-0112 — SOP pH Analysis - Located in: Diavik Intranet — SOPs — Environment
Folder

ENVR-405-0112 — SOP Turbidity Analysis - Located in: Diavik Intranet — SOPs -
Environment Folder

Template #: DCON-004.1-0610 R3 This is not a controlled document when printed

Only documents located on the Diavik Intranet are deemed ‘official’.
Page 1 of 14




ENVIRONMENT
STANDARD OPERATING PROCEDURE

Quality Control/Quality Assurance

O)JUI] O]

1.14 ENVR-604-0112 — SOP Field Meter - Located in: Diavik Intranet — SOPs — Environment

Folder
Revision History
Revision | Revision Description Date of Revision Author
0 Initial Release 01-JAN-12 D. Grabke
1 Formatting 08-Dec-15 D. Birch
2 Revision of QC schedule and measures 29-May-16 N. Goodman
CALA Updates 15-Dec-16 N. Goodman
Authorized By:
Area Superintendent: D. Wells Date:
Area Manager: S. Bourn Date:

(Document owners will be prompted annually to update content; however, changes may or may not result.)

Document #: ENVR-303-0112 R1 This is not a controlled document when printed
Effective Date: See Area Manager Authorized Signature Date on Page 1
Only documents located on the Diavik Intranet are deemed ‘official’.

Template #: DCON-004-0610 R3
Page 2 of 14



OJUL OTY

ENVIRONMENT
STANDARD OPERATING PROCEDURE

Quality Assurance/Quality Control

Internal QA/QC
LABBW
LDUPW1/ LDUPW2
DUPRDGS

EBINT

External QA/QC KEY
-1 = EBW
-2 = FBW
3 = TBW
-4 = DUPW1
-5 = DUPW2
-6 = DLS

Description
This SOP reviews the quality assurance and quality control measures we use to ensure best

practices are being utilized while collecting and analysing samples.
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2 PURPOSE

The Objective of this Standard Operating Procedure is to establish consistent and uniform
criteria and procedures to be implemented for laboratory activities undertaken during water
quality analysis to ensure environmental data generated and processed is scientifically valid.

This SOP is intended to define Environmental Quality Assurance (QA) and Quality Control
(QC) measures in place to ensure all data generated in the DDMI Environment Laboratory
shall be of known precision and accuracy, be complete, representative, and comparable.

3 SCOPE

3.1 Scope of Procedure

This procedure applies to all Diavik Diamond Mines personnel and contract personnel
authorized by the Environment Superintendent to collect, analyse and ship samples. All
persons conducting analyses in the DDMI laboratory are required to read, understand,
and fully comply with the methods outlined in the SOP for each analytical test conducted,
respectively.

This procedure has been developed to be consistent with the requirements of the Rio
Tinto HS & E standards.

4 DEFINITIONS

PPE GPS DO X NTU X
MSDS X SOP DI Water X ELT
Problem Bear | X JHA AEMP X WLWB X
QA X Groundwater coc X PAL X
Qc X Seepage WHMIS X ACTS X
Remote Work SNP TSS X PROVE X
TSP X

See: ENVI-443-0415 - Environment Term Definitions - Located in
Environment Folder

: Diavik Intranet — SOPs —
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5 RESPONSIBILITIES

See ENVI-444-0415 - Environment Roles and Responsibilities - Located in: Diavik Intranet —

SOPs — Environment Folder

6 PROCEDURE

6.1 Key Safety Aspects

Chemical ]
Slip, Trip, Fall X Rotating Parts Terrain /
Contact
Ground
Sprain / Strain Fall into Water | X Firearms / Perception X
Deterrents
Working Overhead . . —
Remotely Objects X Dehydration X | Risk to Wildlife
Aircraft Visibility X Ergonomics X Unf:g;llar X
LUEIEEEL X Fire X Glass X Falling X
Operation
Snowmobile X Line of Fire Fumes / Gases Confined X
Operation Space
. . Heavy
Light Vehicle X | Cuts Scrapes X | Entanglement | X ; X
Equipment
e . . Extreme
Lifting X Pinch Points Stored Energy | X Weather
Manual Labour | X Noise Burns X Electrical X
Equipment
Wwildlife Spills Loss or % | SamplelLoss | o
D or Damage
amage

See: ENVI-445-0415 - Environment Hazard Definitions - Located in: Diavik Intranet — SOPs —

Environment Folder
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2 Procedural Steps

6.
6.2.1

6.2.2
6.2.3

6.2.4

Quality Assurance (QA)

Quality assurance for the environmental laboratory encompasses all quality-related
activities that ensure the validity of aquatics testing and analysis and all relevant technical
support. All DDMI environment personnel, from management to field laboratory
technicians, are required to conscientiously follow applicable quality control measures and
standard operating procedures (SOPs). Adherence to these documents, combined with
staff vigilance, can help ensure that the analytical data and other test results collected will
be acceptable as the bases for making significant decisions.

The DDMI laboratory (“the lab”) encompasses a broad range of activities including
preparation of samples for internal analytical processing, calibration and maintenance of
equipment, data management, and sample handling for external analysis.

Our approach to quality assurance places an emphasis on four aspects:
¢ Infrastructure (instruments, testing capabilities, calibrations, SOP’s)
e Control Measures (internal/external)

o Personnel (competence, ethics, and integrity)

¢ Data Management/Control of Non-Conforming Work

The quality of the outputs is at risk if any of these four aspects are deficient in any way.

Infrastructure...

Equipment

All equipment is to be maintained and operated in accordance with manufacturer
instructions and SOPs. Modifications to equipment/equipment settings/any issues are to
be recorded in the spreadsheet in the relevant Equipment folder, which is accessible to all
staff and should be regularly consulted during troubleshooting, as per XXX-XXXX DDMI
Environment Lab — Equipment.

Testing Capabilities

Continued testing capability is verified through a regular (semi-annual) program of
Proficiency Testing (PT). Environmental conditions within the lab (such as sample
storage areas, as well as within test-specific equipment such as ovens and desiccators)
shall be maintained such that the exact requirements of specific methods are met and
testing capability is not impaired. Furthermore, lab management has a responsibility to
review new editions of external method reference documents (such as the Standard
Methods) whenever a new edition is released to ensure continued consistency with
internationally approved best practice.
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6.2.6

6.2.7

Calibrations

Calibrations are performed regularly on all pieces of lab equipment with the potential to
impact test results, following a predefined schedule and bearing traceability to Sl units
wherever possible.  When performed internally, calibrations are always done in
accordance with method SOPs. All observations and maintenance actions must be
reported in the QA/QC Lab Performance logbook.

The logbook must also keep record of the instrument calibration history. Calibration
records for fixed and portable laboratory measuring equipment, and individual monitoring
devices, shall be maintained and include dates, personnel, and specifics of calibration
standards and reference solutions. Instrument calibration procedures and schedules are
clearly outlined in individual SOP’s.

More details on calibrations and calibration records are available in XXX-XXXX DDMI
Environment Lab — Measurement Traceability, XXX-XXXX DDMI Environment Lab —
Record Control, and XXX-XXXX DDMI Environment Lab — Document Control

Purchasing and Verifying Supplies and Services

Services and supplies that affect the quality of tests and/or calibrations shall be purchased
only from suppliers that have been investigated and approved. Suppliers shall only be
approved when they have been verified as complying with standard specifications or
requirements defined in the methods for the tests and/or calibrations concerned. All
received supplies will be compared against their accompanying purchase documents, and
their reception and specifications must be recorded. Supplies must be verified prior to use
according to XXX-XXXX DDMI Environment Lab — Purchasing Supplies and Services

Internal Quality Control (QC) Measures

Laboratory quality control consists of both internal and external checks on precision and
accuracy of analytical results. Employees are trained in quality control and good lab
practices through the lab analyst certification process (ENVI-560-0616, ENVI-561-0616,
ENVI-562-0616). An annual performance evaluation ensures that the integrity of
analytical procedures remains intact.

Best practices in water quality monitoring dictate that QC samples will comprise at least
10% of all samples analyzed, and more as required to maintain assurance of quality
across homogenous sampling matrices and conditions. Due to high sample volumes, the
DDMI Environment department performs more than 10% internal QC in order to ensure
that any errors or sources of contamination in procedures or equipment are caught
immediately. No batch of samples is ever analyzed without some form of internal QC (at
least a Lab Blank, below).

Internal Quality Control sample types (descriptions below) consist of: Lab Blanks (LBW),
Lab Duplicates (LDUPW1/LDUPW?2), Duplicate Readings (DUPRDGS), Laboratory Splits
(DLS), and Internal Equipment Blanks (EBINT). Results of Internal Quality Control
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samples are recorded as per XXX-XXXX DDMI Environment Lab — Record Control, and
reviewed by Environment Supervisors to detect trends.

Lab Blanks (LABBW)

A laboratory blank is a sample comprised of deionised (DI) water, prepared in the lab,
which remains in the lab for analysis. This blank is exposed to any and all reagents that
are used in the analytical process and is carried through the entire analytical processes
including any filtration required. Lab blanks may identify unsuspected contaminates
associated with DI water purity, improper cleaning procedures, filters or air contaminants
in the lab. LABBWSs are the most frequent form of QC at DDMI and occur every day that
samples are analyzed.

Lab Duplicates (LDUPW1/LDUPW2)

A laboratory duplicate consists of a single sample to be analyzed twice internally (using
the same techniques) as though it is two separate samples. The entire lab procedure is
repeated twice, using two separate aliquots of water poured from the same sample bottle.
Lab duplicates evaluate analytical precision and sample homogeneity, as well as
consistency of lab and operator procedures. LDUPW1/LDUPW2 are the most frequent
form of QC at DDMI and occur every day that samples are analyzed.

*in Monitor Pro 5 (MP5), under regular sample data entry, the sample that is to be the
LDUP is assigned a sample type of “LDUPW1.” Then, in the data entry section for that
day’s LDUPW1/LDUPW?2, the corresponding sample site is to be assigned a sample type
of “LDUPW2.”

Duplicate Readings (DUPRDG)

Duplicate readings are intentionally obtained during the analysis of samples, with a single
sample being read twice. The only aspect of the lab procedure to be repeated is the
actual measurement, with sample preparation occurring only once on a single sample.
Variability between duplicate readings can be attributed to instrumentation or operator
error, rather than variation in the sample. Note that field meters are included in
DUPRDGS.

Allowable Discrepancy Limits between LDUPWs and DUPRDGs

If the relative percent difference (RPD) exceeds 20% when analyte concentrations are = 5
times the detection limit (DL), the environment supervisor must be informed so that the
data can be flagged and sampling/analytical methods and instrumentation performance
can be reviewed. Relevant DLs for DDMI laboratory analysis are:

TSS - 0.3mg/L
Turbidity — 0.15 NTU
Conductivity — 0.9uS/cm

pH has no applicable detection limit.
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Laboratory Splits (DLS)

A laboratory split consists of a single sample divided into two aliquots, one to be analyzed
internally, and the other to be sent to an external lab using the same techniques to
analyze their aliquot so that the two results would be compared. Variability of results
must be considered carefully in light of analyte hold times. RPD between duplicate
samples will be assessed by environment supervisor.

Equipment Blanks, Internal (EBINT)

An aliquot of DI water is subjugated, in the DDMI Environmental Laboratory, to all aspects
of sample collection and analysis, using the same procedures that are utilized in the field,
including contact with all sampling devices and apparatus (e.g. tubing, jars, samplers,
filters). The purpose of the equipment blank is to determine if the sampling devices and
apparatus for sample collection have been adequately cleaned before they are utilized at
the field sampling location

6.2.8 Internal QC Scheduling
DDMI Environment internal QC falls under two schedules: Station-Dependent Internal QC
and Station-Independent Internal QC. Station-Dependent Internal QC is tied to different
sample matrices and is included in regular sampling schedules in MP5 (ex. samplers will
be required to complete one EBINT with every set of monthly pond sampling.)
Station_Dependent QC Frequency per sampling event
Internal QC
Sample Matrix | _SamPling EBINT DLS DUPRDGS
Frequency
Ponds Monthly Every event none none
Diffuser Monthly Every event none none
PKC Monthly n/a 1in4 1in4
UG /clarifiers Biweekly n/a none none
NIWTP 6 days n/a none none
Influent/Effluent y
*Note that sampling frequency refers to the frequency with which the entire set of samples
is taken, and not the number of sites sampled (ex. the monthly pond sampling includes
10 sample sites but compromises 1 sampling event.)
Station-Independent Internal QC is not tied to any particular sample matrix and QC
sample types are scheduled as stand-alone events in MP5.
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Station- Frequency
Independent
Internal QC
LABBW Daily when samples collected
LDUPW Daily when samples collected

6.2.9 External Quality Control (QC) Measures

External QC samples comprise ~ 10% of all samples analyzed and are spaced across
sampling matrices and sample events to capture as much process homogeneity as
possible. With the exception of Trip Blanks (below), external quality control samples are
prepared by DDMI Environment staff, who subjugate them to the relevant procedures. All
external QC samples are then shipped off-site to a qualified external laboratory, where all
analysis is conducted.

External QC sample types consist of Trip Blanks (TBW), Equipment Blanks (EBW), Field
Blanks (FBW), and Duplicates (DUPW1/DUPW2). Results of External Quality Control
samples are recorded as per XXX-XXXX DDMI Environment Lab — Record Control, and
reviewed by Environment Supervisors to detect trends.

Trip Blanks (TBW)

A Trip Blank is an aliquot of laboratory grade distilled water, which is received from an
external lab, in the same type of container that is required for the analytical test. The trip
blank is sealed and labelled in the external lab from which it originates. Upon our receipt
of the trip blanks they are to be stored, sealed, at ~ 4°C until such a time as they are to
be utilized (no longer than 1 month). When utilized, trip blanks travel with the sampling
cooler from the laboratory to the sampling site and back to the laboratory without being
opened. The trip blank is then packaged and shipped to the originating laboratory to be
analyzed. The purpose of the trip blank is to verify that no sample contamination occurred
during transportation or sampling operations.

Equipment Blanks (EBW)

An aliquot of DI water is subjugated, in the Environment laboratory, to all aspects of
sample collection and analysis, using the same procedures that are utilized in the field,
including contact with all sampling devices and apparatus (e.g. tubing, jars, samplers,
filters). The purpose of the equipment blank is to determine if the sampling devices and
apparatus for sample collection have been adequately cleaned before they are utilized at
the field sampling location.

Field Blanks (FBW)

An aliquot of DI water is subjugated, in the field, to all aspects of sample collection and
analysis, using the same procedures that are utilized in the field, including contact with all
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sampling devices and apparatus (e.g. tubing, jars, samplers, filters). The purpose of the
field blank is to demonstrate that sample contamination has not occurred during field
sample collection and processing.

Duplicates (DUPW1/DUPW2)

Co-located samples are independent samples collected as close as possible to the same
point in space and time and are intended to assess precision of the entire program (field
and laboratory components). The use of replicates for this purpose assumes that the
variability between DUPW1 and DUPW?2 is affected by the sampling method or technician.
In most cases natural variability between samples collected in close succession will be
low. When performing duplicate samples, the second sample will consist of each bottle
that is regularly collected for that station, including the DDMI internal routine bottle.

*in MP5, under regular sample data entry, the sample that is to be the DUPW is assigned
a sample type of “DUPWA1.” Then, in the data entry section for that day’s
DUPW1/DUPW?2, the corresponding sample site is to be assigned a sample type of
‘DUPW2.”

External QC Scheduling

DDMI Environment external QC is entirely station-dependent, and QC types have different
frequencies for each sample matrix that are programmed into MP5.

External QC QC Frequency per sampling event Total %

Samblin External QC
Sample Matrix* Freqfenfy DUPW | FB B EB (all types)
Ponds Monthly 1in2 1in6 1in6 1in3 11.7
Diffuser Monthly 1in 1 1in6 1in6 1in3 11.1
PKC Monthly 1in2 1in8 None n/a 12.5
UG /clarifiers Biweekly 1in6 1in6 | 1in12 n/a 10.4
NIWTP . . .
Influent/Effluent 6 days 1in6 | 1in12 | 1in12 n/a 11.1

*k 5.94 QC/month

Total QC type per month 3.16 1.21 0.91 0.66 11.2 % Ext. QC

*See ENVR-477-0815 — SOP A21 DCMP for A21 QC instructions/schedule
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**Again, note that sampling frequency refers to the frequency with which the entire set of
samples is taken, and not the number of sites sampled (ex. the monthly pond sampling
includes 10 sample sites but compromises 1 sampling event.)

6.3 Data Management

6.3.1 External Sample Tracking — Chain of Custody

All samples collected, packaged and shipped to external laboratories are tracked via
Chain of Custody documentation. The CoC record is used to document change in
possession from sampling to delivery to receipt by the external analytical laboratory. CoC
procedures are clearly outlined in ENVR-206-0112 - SOP- Chain of Custody.

6.3.2 Internal Sample Tracking

All samples collected are documented in Monitor Pro 5 on the Environment iPads as per
the regular sampling schedule.

6.3.3 Data Recording/Record Keeping

The lab has a procedure in place (XXX-XXXX DDMI Environment Lab — Record Control)
to ensure accurate and appropriate record keeping and review of records.

6.3.4 Data Reporting

Immediately following laboratory analyses, all records are transferred from the applicable
field sheets, to their respective electronic databases.

Laboratory supervisors will regularly review the electronic databases to ensure that
laboratory recordkeeping meets the aforementioned elements. Results can then be
queried and exported as required from MP5 for reporting purposes.

Reporting considerations for individual methods can be found both in individual Method
Validations and summarized in method SOPs.

6.4 Control of Nonconforming Testing and/or Calibration Work

The lab has procedures in place to define responses to nonconforming test or calibration work
or results (XXX-XXXX DDMI Environment Lab — Control of Nonconforming Testing and/or
Calibration Work). This procedure covers responsibility and authority pertaining to
management of nonconforming work, evaluation of non-conformance significance, and
guidelines for corrective action. Environment Supervisors are to ensure that all employees
are trained in this procedure.

6.4.1 Corrective and Preventive Action

The laboratory has procedures (XXX-XXXX DDMI Environment Lab — Control of
Nonconforming Testing and/or Calibration Work) in place to provide guidelines for both
corrective action (as per 6.4, above, and also pertaining to departures from policies and

Document #: ENVR-303-0112 R1 This is not a controlled document when printed
Effective Date: See Area Manager Authorized Signature Date on Page 1
Only documents located on the Diavik Intranet are deemed ‘official’.
Template #: DCON-004-0610 R3
Page 12 of 14




OJUL OTY

ENVIRONMENT
STANDARD OPERATING PROCEDURE

Quality Assurance/Quality Control

procedures in the management system or technical operations). Procedures also provide
guidance on identifying and incorporating preventive action (addressing needed
improvements and potential sources of management or technical nonconformities).

Continual Improvement

The laboratory shall continually improve the effectiveness of its QAQC system and
produced data through the use of the quality policy, quality objectives, audit results,
analysis of data, corrective and preventive actions and management review.

6.5 Personnel

6.5.1 Competency — Certification of Analyst Proficiency
Certification of Analyst Proficiency is the process for assessing and recognizing the
technical competence and the effective quality processes of the DDMI Environment
Laboratory and staff.
Staff proficiency means that an individual is capable of performing specified test methods
and procedures correctly, and familiar with all related policies and procedures pertaining
to lab quality as referenced in the Quality Manual. Staff will be trained and tested so as to
document their competence for the range of activities they will be expected to perform in
the lab, in accordance with all method SOPs.. A performance evaluation will be conducted
annually at a minimum, to ensure that staff are fully trained and competent.
Details on staff training are available in XXX-XXXX DDMI Environment Lab — Training.
6.5.2 Ethics
Ethics is a set of moral principles, code for right and wrong, or behaviour which conforms
to acceptable professional practices.
All employees at all times shall conduct themselves in an honest and ethical manner.
Examples of unethical behaviour include but are not limited to the following:
e Improper manipulation of data or software
¢ Improper handling of data errors, non-compliant data, or QC outliers
e Lack of reporting unethical behaviour of others
o Artificially fabricating results
e Misrepresenting data such as peak integration, calibration, tuning, or system suitability
o Improper clock setting to meet holding times
¢ Intentional deletion of non-compliant data
An employee must report any suspected unethical behaviour or fraudulent activities to the
Environment Supervisor.
Document #: ENVR-303-0112 R1 This is not a controlled document when printed

Effective Date: See Area Manager Authorized Signature Date on Page 1

Only documents located on the Diavik Intranet are deemed ‘official’.

Template #: DCON-004-0610 R3

Page 13 of 14




ENVIRONMENT
STANDARD OPERATING PROCEDURE

Quality Assurance/Quality Control

7 QUALITY OUTCOMES AND EXPECTATIONS

OJUL OTY

7.2 Producing quality, accurate and repeatable results.

7.1 To safely complete the tasks outlined in this SOP, without incident.
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