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SECTION 1.0 - INTRODUCTION

In accordance with the Metal and Diamond Mining Effluent Regulations (MDMER), this report has been
prepared to summarize the monitoring and controlled discharges that occurred at Baffinland Iron Mines
Corporation’s (Baffinland) Mary River Project (Project) during 2018 from surface water management ponds
regulated under the MDMER at the Project’s Mary River Mine Site (Mine Site).

The Project is focused on developing several high grade iron ore deposits in the Qikigtani Region of Baffin
Island, Nunavut. During 2018, Baffinland continued to increase mining operations at the Project’s Deposit
No. 1, located at the Mine Site, approximately 100 kilometres south of Milne Inlet. Mining at Deposit No. 1
is an open pit operation that involves blasting, crushing and screening of high grade iron ore. Due to the iron
ore’s high grade, iron ore generated by crushing and screening operations at the Mine Site is considered
market ready and requires no further milling or processing. Throughout the year, ore generated at the Mine
Site is transported by ore haul trucks and stockpiled at a port site on Milne Inlet, referred to as Milne Port.
Ore is transported to Milne Port from the Mine Site using a 100 kilometre road known as the Milne Inlet
Tote Road (Tote Road). Ore stockpiled at Milne Port throughout the year is shipped to European and Asian
markets from Milne Inlet during the open water season (July to October).

OnJuly 10, 2015, the Project became subject to the MMER under the Fisheries Act as a result of the discharge
of effluent in excess of 50 cubic metres (m3?) from the Project’s Waste Rock Facility (WRF) surface water
management pond (WRF pond) located at the Mine Site, referred to as effluent monitoring station MS-08.

On June 18, 2016, Baffinland provided Environment and Climate Change Canada (ECCC) with notification
and pertinent information regarding the addition of a second effluent monitoring location under MMER for
the Project’s Crusher Facility surface water management pond (CF pond), referred to as effluent monitoring
station MS-06.

On June 2, 2017, Baffinland notified ECCC of changes to the final discharge point (FDP) locations for both
MS-08 and MS-06. The new coordinates provided in the notification improved the accuracy of the FDPs for
both MS-06 and MS-08 and reflect the locations where Baffinland is no longer in control of the effluent
discharged to the receiving environment from monitoring locations.

On June 1, 2018, the Metal Mining Effluent Regulations (MMER) were amended, and became the Metal and
Diamond Mining Effluent Regulations (MDMER).

On July 3, 2018, Baffinland notified ECCC of changes to the final discharge point (FDP) location for MS-08.
The new coordinates reflect the commissioning of the water treatment plant (WTP) and the location of the
treatment pond effluent where Baffinland is no longer in control of the effluent discharged to the receiving
environment.
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On July 30, 2018, as per subsection 37(1) of the MDMER referred to in paragraph 8(2)(c), Baffinland provided
ECCC with information regarding the design-rated capacity of the mine. The design rated capacity of
Baffinland’s Mary River Mine Site is projected at 6 million tonnes (Mt) of Iron Ore and 3 Mt of waste rock,
annually. Mine capacity is determined from equipment estimation, with loading unit rates matched to
specific source destination haulage parameters. Geological reserve models are used for material sequencing
and quantities.

1.1 WASTE ROCK FACILITY POND (MS-08)

The Waste Rock Facility (WRF) was constructed to support Deposit No. 1 mining operations and is located
approximately one kilometer northeast of the Deposit No. 1 open pit (map included in Appendix A). Seepage
and storm water runoff originating from the WRF is intercepted by the Facility’s perimeter collection ditches
and directed to the WRF pond. The WRF pond is a high-density polyethylene (HDPE) lined earthen walled
basin with an approximate capacity of 9,200 m* and a surface area of 11,000 square metres (m?). A transfer
pump (located at Latitude 71° 20’ 41.7” Longitude 79° 14’ 21.2”) pumps water from the sedimentation pond
through approximately 330 metres (m) of 8” layflat hose to the water treatment plant (WTP). The WTP
consists of physical-chemical treatment for pH adjustment, chemical precipitation and removal of solids by
physical barrier. The water treatment processes include coagulation, pH adjustment and precipitation,
flocculation and filtration. The WTP effluent is discharged via a Gorman-Rupp 6” pump and sections of lay-
flat hose. The FDP for MS-08 is a sampling port after the discharge pump. Coordinates for the MS-08 FDP
and MS-08 Discharge Line Outflow are provided below. Following the FDP, effluent passes through
approximately 475 m of layflat hose and is discharged to the tundra of the approved receiving environment,
the Mary River watershed.

Final Discharge Point MS-08: Latitude: 71° 20’ 41.6” Longitude: 79° 13’ 44.5”

MS-08 Discharge Line Outflow: Latitude: 71° 20’ 41.7” Longitude: 79° 13’ 00.4”

The WTP was constructed in 2018 and has a design treatment rate of 280 m3/hr capacity, consisting of two
140 m3/hr treatment trains. For each train, the water flow rate and pH in Reactor tanks 1 and 2 is
continuously monitored. Ferric sulfate and polymer is added based on flow rate, while the lime dosage is
based on pH in the reactor tank 1. The chemical dose rate is adjusted by the plant operator in the PLC to
meet the targets. The Waste Pond Water Treatment Plant Operating Manual is provided in Appendix B,
which includes the operating instructions as well as an overview of the treatment process, General
Arrangement Drawings, and Process and Instruments Diagrams. Monitoring of the treated effluent at
various stages of the treatment system is conducted to monitor the treatment system’s performance. In
2018, the water treatment system was commissioned prior to freshet and operated from June to September
discharging over 70,000 m? with no non-compliant discharges from the system’s effluent. Effluent discharge
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volumes are monitored and recorded during periods of discharge through the use of a Krohne Enviromag 6”
Magnetic Flow Meter. The frequency and volume of effluent discharges from the WTP is dictated by the
pond’s capacity, weather, air logistics, sample holding times, and treatment requirements. As such, effluent
is discharged intermittently on an as-needed basis from approximately late-June to early/mid-September.
Consequently, the implementation of MDMER effluent and water quality monitoring is restricted to periods
of effluent discharge rather than throughout the year due to Project constraints (details provided in
Appendix C). Since the Project became subject to MDMER, volume and effluent quality monitoring at the
MS-08 FDP is initiated and conducted during periods of effluent discharge.

Effluent from the end of the lay-flat hose is discharged overland (no defined channel) and flows east-
northeast over boulder-cobble till material for approximately 475 m before entering a headwater depression
that contains intermittent natural flow. The gradient of the depression continues eastward, eventually
forming a clearly defined channel approximately 1,170 m down gradient of the end of the lay-flat hose line.
This defined channel drains southeast approximately 740 m before discharging into a Mary River tributary
referred to as Mary River Tributary-F (MRTF). From this confluence, MRTF flows south approximately 3.3
kilometres (km) before discharging into the Mary River. MRTF is non-fish bearing, due to the combination
of complete freeze up during winter, relatively higher stream gradient and the presence of natural in-stream
fish barriers near its confluence with the Mary River. Thus, the Mary River represents the primary fish
bearing waters reached by mine effluent, and is the Project’s receiving water body for the fish monitoring
program required by the environmental effects monitoring (EEM) under MDMER.

The Phase 1 EEM Interpretive Report was prepared by Minnow Environmental Inc. (Minnow) and submitted
to ECCC in January, 2018 (Appendix D). The field component of the Phase 1 EEM study was conducted in
2017, focusing on two (2) effluent-exposed watercourses, MRTF and Mary River. In summary, parameters
below water quality guidelines and no observed effluent-related influences on benthic invertebrate
community endpoints suggested that factors other than effluent accounted for the observed difference in
non-YOY arctic charr condition between the effluent-exposed and reference areas of Mary River.

Two (2) water monitoring stations have been established on the Mary River for the purpose of MDMER
water quality monitoring, including an upstream reference station (MS-08-US) and an effluent-exposed
downstream station (MS-08-DS). Coordinates for the Mary River water monitoring stations are provided
below.

MS-08-US (Reference) Latitude: 71° 18’ 37.8” Longitude: 79° 11’ 13.5”

MS-08-DS (Effluent-Exposed) Latitude: 71° 18’ 38.9” Longitude: 79° 12’ 09.4”
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1.2 CRUSHING FACILITY POND (MS-06)

The Crusher Facility at the Mine Site consists of a pad that houses three (3) crusher spreads as well as
associated run-of-mine, lump and fines ore stockpiles. Ditches along the perimeter of the pad directs storm
water runoff from the pad to the CF pond. The CF pond is a HDPE lined earthen walled basin with an
approximate capacity of 4,500 m3. Runoff (i.e. effluent) collected in the pond is treated for solids removal
via pond-based settling (map included in Appendix A). Effluent from the pond is pumped to the approved
Mary River outfall discharge location located approximately 1.3 km southeast of the pond using the Mine
Site’s treated sewage effluent pipeline, originating at the Mine Site sewage treatment plant. Coordinates for
the MS-06 FDP are provided below.

Final Discharge Point MS-06: Latitude: 71° 18’ 41.0” Longitude: 79° 16’ 51.1”

When effluent discharges are required at MS-06, effluent is pumped and transferred via the treated sewage
effluent pipeline to the outfall location near Mary River. The FDP for MS-06 is a sample port located after
the pump and before the connection to the sewage effluent pipeline.

Mary River is a fish bearing waterbody at the location that receives effluent discharged from MS-06, as well
as being the receiving waterbody for monitoring of potential effects from effluent discharged from MS-08.
As previously stated, two stations have been established on Mary River for the purpose of MDMER water
quality monitoring, the MS-08 reference station (MS-08-US) and the MS-08 effluent-exposed station (MS-
08-DS), associated with effluent discharges from the WRF Pond (MS-08). An additional receiving
environment water quality monitoring station has been established on Mary River to monitor influences
from MS-06 effluent discharge (MS-06-DS). Coordinates for the Mary River water quality monitoring stations
are provided below.

MS-08-US (Reference): Latitude: 71° 18’ 37.8” Longitude: 79° 11’ 13.5”

MS-08-DS (Effluent-Exposed): Latitude: 71° 18’ 38.9” Longitude: 79° 12’ 09.4”

MS-06-DS (Effluent-Exposed): Latitude: 71° 18’ 01.5” Longitude: 79° 15’ 32.8”

A figure showing the location of all sampling points is provided in Appendix A of this report.
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EFFLUENT AND WATER QUALITY MONITORING

The following section discusses the effluent and water quality monitoring of discharges from MS-08 and
MS-06 during 2018. Frequency of sampling was dictated by dates of discharge in addition to shipping-
related logistical constraints and parameter holding time requirements.

2.1 SUMMARY OF DELETERIOUS SUBSTANCES MONITORING

Deleterious substance monitoring was performed twelve (12) times during the discharge of effluent from
MS-08 and twelve (12) times during the discharge of effluent from MS-06 in 2018. The detection limits, mean
monthly averages, and mean monthly limits for MS-08 and MS-06 effluent are presented below in Table 1
and 2, respectively, along with the results for sample analyses performed. All Certificates of Analyses (CoA)
are provided in Appendix E. The daily and monthly cumulative volumes of effluent discharged from MS-08
and MS-06 for 2018 are displayed in Table 3 and 4, respectively. The last date of discharge in 2018 was
September 7, 2018 from MS-08 and August 28, 2018 from MS-06.
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Table 1 - Analytical Results of Effluent Deleterious Substances - MS-08

— As Cu Pb Ni Zn Ra 226 Lowest Highest 5‘::3::
(mg/L) (mg/L) (mg/L) (mg/L) \ (mg/L)  (mg/L) (Ba/L) pH pH (m°)
Detection Limits* 0.001 0.01 0.0005 0.005 ‘ 0.03 P 0.0062* 0.1 --
January NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
February NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
March NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
April NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
May NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
June 0.0005 0.005 0.00025 0.0153 0.015 6.40 0.048 8.89 8.89 931.1
July 0.0005 0.008 0.00025 0.0287 0.015 5.75 0.02575 8.28 9.16 30719.9
August 0.0005 0.0192 0.00025 0.0359 0.015 10.5 0.0294 8.57 9.23 39347.8
September 0.005 0.05 0.0025 0.025 0.15 10.8 0.032 8.76 8.76 2625.8
October NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
November NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
December NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
Mean Monthly Limit 0.5 0.3 0.2 0.5 0.5 15 0.37 -- -- --

*Radium Detection Limits vary; 0.0062, 0.0079, 0.011, 0.0043, 0.0061, 0.019, 0.0053, 0.0075, 0.0073, 0.0081, 0.0074, 0.0055 from June to September
**September 4 detection limits differ; Arsenic 0.01 mg/L, Copper 0.10 mg/L, Lead 0.005 mg/L, Nickel 0.05 mg/L, Zinc 0.3 mg/L

Averages calculated by using half of the value of the detection limits
Mean Monthly Limit outlined in MDMER Schedule 4
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Table 2 - Analytical Results of Effluent Deleterious Substances - MS-06

As Cu Pb Ni Zn TSS Lowest | Highest Effluent
Month (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L) pH pH Volume
(m°)
Detection Limits** 0.0001 0.001 0.00005 0.0005 0.003 0.1 --
January NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
February NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
March NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
April NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
May NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
June 0.000118 0.000925 0.000152 0.009218 0.007 4.2 0.009325 7.52 7.65 621.6
July 0.000205 0.001625 0.000118 0.008075 0.00805 2.9 0.0136 7.55 7.78 1582.3
August 0.000095 0.0032 0.000162 0.015093 0.00405 2.55 0.009825 6.84 7.46 783.4
September NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
October NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
November NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
December NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
Mean Monthly Limit 0.5 0.3 0.2 0.5 0.5 15 0.37 -- -- --

*Radium Detection Limits vary; 0.0062, 0.0079, 0.011, 0.0043, 0.0061, 0.019, 0.0053, 0.0075, 0.0073, 0.0081, 0.0074, 0.0055 from June to September

**June 13 Lead Detection Limit is 0.0001 mg/L and July 26 detection limits differ; Arsenic 0.001 mg/L, Copper 0.010 mg/L, Lead 0.0005 mg/L, Nickel 0.005 mg/L,
Zinc 0.03 mg/L

Averages calculated by taking the value of the detection limits

Mean Monthly Limit outlined in MDMER Schedule 4
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Volume Volume Date Volume Date Volume
Date Discharged Date Discharged Discharged Discharged

(m?) (m?) (m?) (m?)
1-Jun-18 0.0 1-Jul-18 931.2 01-Aug-18 1018.5 1-Sep-18 0.0
2-Jun-18 0.0 2-Jul-18 1374.8 02-Aug-18 2071.4 2-Sep-18 0.0
3-Jun-18 0.0 3-Jul-18 265.0 03-Aug-18 4648.7 3-Sep-18 0.0
4-Jun-18 0.0 4-Jul-18 529.6 04-Aug-18 2348.6 4-Sep-18 285.2
5-Jun-18 0.0 5-Jul-18 3826.4 05-Aug-18 4916.1 5-Sep-18 952.5
6-Jun-18 0.0 6-Jul-18 805.8 06-Aug-18 3872.4 6-Sep-18 1136.5
7-Jun-18 0.0 7-Jul-18 80.0 07-Aug-18 2315.1 7-Sep-18 251.7
8-Jun-18 0.0 8-Jul-18 1043.8 08-Aug-18 1126.9 8-Sep-18 0.0
9-Jun-18 0.0 9-Jul-18 0.0 09-Aug-18 33.6 9-Sep-18 0.0
10-Jun-18 0.0 10-Jul-18 2073.9 10-Aug-18 481.8 10-Sep-18 0.0
11-Jun-18 0.0 11-Jul-18 1043.0 11-Aug-18 1937.4 11-Sep-18 0.0
12-Jun-18 0.0 12-Jul-18 1403.7 12-Aug-18 2238.6 12-Sep-18 0.0
13-Jun-18 0.0 13-Jul-18 2387.1 13-Aug-18 1817.3 13-Sep-18 0.0
14-Jun-18 0.0 14-Jul-18 905.9 14-Aug-18 1626.0 14-Sep-18 0.0
15-Jun-18 0.0 15-Jul-18 1469.9 15-Aug-18 843.7 15-Sep-18 0.0
16-Jun-18 0.0 16-Jul-18 1618.1 16-Aug-18 769.4 16-Sep-18 0.0
17-Jun-18 0.0 17-Jul-18 1631.9 17-Aug-18 907.0 17-Sep-18 0.0
18-Jun-18 0.0 18-Jul-18 0.0 18-Aug-18 279.1 18-Sep-18 0.0
19-Jun-18 0.0 19-Jul-18 253.0 19-Aug-18 1186.9 19-Sep-18 0.0
20-Jun-18 0.0 20-Jul-18 621.7 20-Aug-18 284.0 20-Sep-18 0.0
21-Jun-18 0.0 21-Jul-18 1442.4 21-Aug-18 562.0 21-Sep-18 0.0
22-Jun-18 0.0 22-Jul-18 945.7 22-Aug-18 0.0 22-Sep-18 0.0
23-Jun-18 0.0 23-Jul-18 433.2 23-Aug-18 0.0 23-Sep-18 0.0
24-Jun-18 0.0 24-Jul-18 555.6 24-Aug-18 0.0 24-Sep-18 0.0
25-Jun-18 0.0 25-Jul-18 801.3 25-Aug-18 0.4 25-Sep-18 0.0
26-Jun-18 0.0 26-Jul-18 1007.8 26-Aug-18 1662.9 26-Sep-18 0.0
27-Jun-18 0.0 27-Jul-18 0.0 27-Aug-18 825.0 27-Sep-18 0.0
28-Jun-18 0.0 28-Jul-18 0.0 28-Aug-18 0.0 28-Sep-18 0.0
29-Jun-18 0.0 29-Jul-18 0.0 29-Aug-18 912.8 29-Sep-18 0.0
30-Jun-18 931.11 30-Jul-18 0.3 30-Aug-18 618.0 30-Sep-18 0.0

31-Jul-18 3268.8 31-Aug-18 44.4
June 931.11 July 30719.86 August 39347.79 | September 2625.82
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Table 4 - Volumes of Effluent Discharged MS-06

March 31

, 2019

Volume Volume Volume
Discharged Discharged Discharged

(m?) (m?) (m?)

1-Jun-18 0.0 1-Jul-18 0.0 01-Aug-18 53.2
2-Jun-18 0.0 2-Jul-18 39.0 02-Aug-18 52.2
3-Jun-18 0.0 3-Jul-18 83.1 03-Aug-18 99.1
4-Jun-18 0.0 4-Jul-18 46.3 04-Aug-18 48.6
5-Jun-18 0.0 5-Jul-18 78.4 05-Aug-18 49.0
6-Jun-18 0.0 6-Jul-18 56.0 06-Aug-18 0.0

7-Jun-18 0.0 7-Jul-18 56.5 07-Aug-18 180.2

8-Jun-18 0.0 8-Jul-18 0.0 08-Aug-18 142.7

9-Jun-18 0.0 9-Jul-18 0.0 09-Aug-18 128.6
10-Jun-18 0.0 10-Jul-18 0.0 10-Aug-18 0.0
11-Jun-18 0.9 11-Jul-18 2.0 11-Aug-18 20.1
12-Jun-18 2.8 12-Jul-18 57.8 12-Aug-18 0.0
13-Jun-18 60.8 13-Jul-18 0.0 13-Aug-18 0.0
14-Jun-18 57.9 14-Jul-18 57.6 14-Aug-18 0.0
15-Jun-18 61.0 15-Jul-18 44.5 15-Aug-18 0.0
16-Jun-18 0.0 16-Jul-18 73.7 16-Aug-18 0.0
17-Jun-18 69.2 17-Jul-18 70.8 17-Aug-18 6.7
18-Jun-18 8.2 18-Jul-18 58.9 18-Aug-18 0.0
19-Jun-18 78.6 19-Jul-18 74.2 19-Aug-18 0.0
20-Jun-18 39.4 20-Jul-18 76.9 20-Aug-18 0.0
21-Jun-18 0.0 21-Jul-18 112.4 21-Aug-18 0.0
22-Jun-18 22.7 22-Jul-18 75.8 22-Aug-18 0.0
23-Jun-18 0.0 23-Jul-18 14.2 23-Aug-18 0.0
24-Jun-18 88.4 24-Jul-18 83.8 24-Aug-18 0.0
25-Jun-18 0.0 25-Jul-18 90.7 25-Aug-18 0.0
26-Jun-18 0.0 26-Jul-18 96.0 26-Aug-18 0.0
27-Jun-18 0.0 27-Jul-18 97.0 27-Aug-18 0.0
28-Jun-18 0.0 28-Jul-18 66.1 28-Aug-18 3.2
29-Jun-18 49.0 29-Jul-18 0.0 29-Aug-18 0.0
30-Jun-18 82.9 30-Jul-18 0.0 30-Aug-18 0.0
31-Jul-18 70.5 31-Aug-18 0.0

June 621.59 July 1582.25 August 783.41
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Acute toxicity samples were collected and analyzed for MS-08 effluent on July 3, August 10", and

September 4™, 2018. Initial samples collected from MS-08 in July and August were confirmed to be acutely

non-lethal for both Rainbow Trout and Daphnia magna, whereas the sample on September 4" was

demonstrated to be acutely lethal for Daphnia magna. Acute toxicity samples were collected and analyzed
for MS-06 effluent on June 24™, July 26, and August 1%, 2018. All three samples collected from MS-06 were
confirmed to be acutely non-lethal for both Rainbow Trout and Daphnia magna. Results of these acute

toxicity samples are summarized in Table 5 and 6; Refer to Appendix E for Certificates of Analyses.

Sample

Number

Table 5 - Results of Acute Lethality Tests and Daphnia magna Tests MS-08

Sample | Date Sample

ID

Results for
Rainbow Trout
Acute Lethality

Tests
(mean percentage
mortality in 100%

effluent test
concentration)

Collected

Results for
Daphnia magna
Monitoring Tests

(mean percentage
mortality in 100%
effluent test
concentration)

Results for
Threespine
Stickleback Acute
Lethality Tests
(mean percentage
mortality in 100%
effluent test
concentration)

55446 MS-08 3-Jul-18 0 33 N/A
55875 MS-08 10-Aug-18 0 0 N/A
56171 MS-08 4-Sep-18 20 100 N/A

Sample

Number

Table 6 - Results of Acute Lethality Tests and Daphnia magna Tests MS-06

Sample

ID

Date Sample

Results for
Rainbow Trout
Acute Lethality

Tests
(mean percentage
mortality in 100%

effluent test
concentration)

Collected

Results for
Daphnia magna
Monitoring Tests

(mean percentage
mortality in 100%
effluent test
concentration)

Results for
Threespine
Stickleback Acute
Lethality Tests
(mean percentage
mortality in 100%
effluent test
concentration)

55406 MS-06 24-Jun-18 0 0 N/A
55725 MS-06 26-Jul-18 0 N/A
56099 MS-06 28-Aug-18 0 N/A
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2.3 EFFLUENT CHARACTERIZATION

Effluent characterization sampling was conducted at the MS-08 and MS-06 FDP and Mary River water quality
monitoring stations MS-08-DS, MS-06-DS and MS-08-US during effluent discharges. Parameters required to
be reported under MDMER are presented in Tables 4 to 9 below. More details of these results and the
optional site-specific parameters measured can be found in the Certificates of Analyses in Appendix E of this
report. The Canadian Council of Ministers of the Environment (CCME) Water Quality Guidelines for the
Protection of Aquatic Life for long term exposure (CCME LT WQG) are included as supplementary
information in Tables 4 to 9.
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Table 7 - Results from Effluent Characterization MS-08

Hardness Alkalinity Electric.:a.l Temperature D D Aluminum ‘ Cadmium Iron Mercury Molybdenum ‘ Selenium Nitrate Chloride = Chromium | Cobalt | Sulphate Thallium | Uranium Phosphorus Manganese | Ammonia
Date Conductivity Oxygen Oxygen
(mg/)  (mg/L)  (umhos/cm) (mg/L) (mg/) | (mg/L)  (mg/t)  (mg/L) (mg/l)  (mg/L)  (mg/) (mg/l)  (mg/t)  (mg/L) | (mg/l) (mg/t) | (mg/L)  (mg/L) (mg/t) | (mg/L)
Detection Limits - July 10 10 3.0 0.05 0.00005 0.1 0.00001 0.0005 0.0005 0.02 0.5 0.005 0.001 0.3 0.0001 0.0001 0.03 0.005 0.1
Detection Limits - August 10 10 EX0) 0.05 0.00005 0.1 0.00001 0.0005 0.0005 0.2 5 0.005 0.001 3 0.0001 0.0001 0.003 0.005 0.1
03-Jul-18 2520 37 3360 9.6 55 6.64 <0.050 <0.000050 | 1.66 | <0.000010 <0.00050 0.0043 6.5 6.51 <0.0050 | 0.0341 2340 0.00015 | 0.00014 <0.030 5.59 2.9
10-Aug-18 4120 57 5010 6.8 52.6 6.28 0.088 <0.000050 | 4.04 | <0.000010 <0.00050 0.00956 18.7 12 <0.0050 | 0.0271 4930 0.00017 | 0.00073 <0.0030 6.92 2.98

Table 8 - Results from Effluent Characterization MS-06

Electrical Dissolved Dissolved
Hardness Alkalinity ec ru.:a' Temperature 1ssolve issolve Thallium | Uranium Phosphorus Manganese | Ammonia
Date _ Conductivity _ Oxygen  Oxygen

(mg/L) (mg/L) (nmhos/cm) (mg/L) | (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) | (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) | (mg/L)
Detection Limits - June 10 10 0.01 0.00001 0.05 0.00001 0.00005 0.00005 | 0.02 0.5 0.005 0.001 0.3 0.00001 | 0.00001 0.03 0.0005 0.02
Detection Limits - July 10 10 0.05 0.00005 0.1 0.00001 0.0005 0.0005 0.02 0.5 0.005 0.001 0.3 0.0001 | 0.0001 0.03 0.005 0.02
13-Jun-18 385 31 - 7.2 104.4 - 0.154 0.000027 | 0.509 | <0.000010 [ 0.000501 | 0.000899 | 4.06 12.8 - - 314 0.00002 | 0.00191 | <0.030 1.11 0.308
26-Jul-18 644 41 1160 5.6 101.2 12.71 <0.050 | <0.000050 | 0.11 | <0.000010 0.00082 0.00126 | 6.17 215 <0.0050 | 0.0037 572 <0.00010 | 0.0013 1.74 1.6 0.042

Table 9 - Results from Effluent Characterization MS-08 Effluent-Exposure Area

Hardness Alkalinity Electrit_:a_l Temperature Dissolved Dissolved Aluminum ‘ Cadmium Iron ‘ Mercury Molybdenum Selenium Nitrate | Chloride | Chromium Cobalt ‘ Sulphate Thallium Uranium  Phosphorus Manganese | Ammonia
Date Conductivity Oxygen Oxygen
(mg/L) (mg/L) (umhos/cm) (mg/L) (mg/L) \ (mg/L) (mg/L) \ (mg/L) (mg/L) (mg/L) (mg/L) | (mg/L) \ (mg/L) (mg/L) \ (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) \ (mg/L)
Detection Limits 10 10 | 3.0 0.005  0.000005 001 | 0.00001 000005 000005 002 | 05 | 00005 0.0001 | 03 0.00001  0.00001  0.003 00005 002 |
03-Jul-18 20 16 41.2 6.7 98.6 12.07 0.283 <0.0000050 | 0.331 -- 0.000067 <0.000050 | <0.020 0.78 0.00064 0.00013 2.31 <0.000010 | 0.000222 0.0075 0.00548 <0.020
10-Aug-18 42 33 94.1 7.6 97.4 11.64 0.266 <0.0000050 | 0.196 | <0.000010 0.000231 <0.000050 | <0.020 2.31 <0.00050 | <0.00010 2.53 <0.000010 | 0.00105 0.0074 0.0023 <0.020
WQG (mg/L) -- - -- - - 6.5/9.5 0.1 0.00009 0.3 0.000026 0.073 0.001 13 120 0.0089 0.001* Variable** 0.0008 0.015 0.03* Variable** | Variable

Canadian Environment Water Quality Guideline for the long term protection of aquatic life (CCME1999, 2017) was selected where a CCME guideline exists. Where no CCME guideline exists, the selected criteria are the lowest of either the Ontario Provincial Water Quality Objective
(PWQO; OMOE 1994 indicated by a *) or the British Columbia Water Quality Guideline (BCWQG; BCMOE 2013 indicated by a **), as available.

Sulphate guideline is hardness (mg/L CaCO3) dependent as follows: 128 mg/L at 0 - 30 hardness, 218 mg/L at 31 - 75 hardness, 309 mg/L at 76 - 180 hardness, and 429 mg/L at 181 - 250 hardness.
Manganese guideline is hardness (mg/L CaCO3) dependent, and calculated using the equation Mn (ug/L) = 0.0044 * (hardness) + 0.605.

Table 10 - Results from Effluent Characterization MS-06 Effluent-Exposure Area

Electrical Dissolved Dissolved . . . . . .
ec ru_:a_ Temperature issolve 1Ssolve Aluminum Cadmium Iron Mercury Molybdenum Selenium Nitrate Chloride Chromium Cobalt Sulphate Thallium Uranium Phosphorus Manganese | Ammonia
Date Conductivity Oxygen Oxygen

(mg/L) (mg/L) (umhos/cm) % (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L) (mg/L) (mg/L) (mg/t) | (mg/L) (mg/L) (mg/L) (mg/L) | (mg/L)

Hardness Alkalinity

Detection Limits 10 10 3.0 = 0.01 0.00001 0.05 0.00001 0.00005 0.00005 0.02 (0} 0.0005 0.0001 0.3 ‘ 0.00001 ‘ 0.00001 0.003 0.0005 ‘ 0.02 ‘
13-Jun-18 22 21 -- 1.6 99.1 -- 1.29 0.000039 1.64 0.00001 0.000231 <0.000050 | 0.863 2.88 -- -- 6.46 0.000025 | 0.00066 0.0383 0.0356 0.023
26-Jul-18 58 49 127 5.4 96.6 12.2 0.146 <0.0000050 | 0.147 | <0.000010 0.000373 <0.000050 | 0.079 3.91 <0.00050 | <0.00010 8.71 <0.000010 | 0.00139 0.0034 0.00224 0.02
WQG (mg/L) -- -- -- -- -- 6.5/9.5 0.1 0.00009 0.3 0.000026 0.073 0.001 13 120 0.0089 0.001* [ Variable** 0.0008 0.015 0.03* Variable** | Variable

Canadian Environment Water Quality Guideline for the long term protection of aquatic life (CCME1999, 2017) was selected where a CCME guideline exists. Where no CCME guideline exists, the selected criteria are the lowest of either the Ontario Provincial Water Quality Objective
(PWQO; OMOE 1994 indicated by a *) or the British Columbia Water Quality Guideline (BCWQG; BCMOE 2013 indicated by a **), as available.

Sulphate guideline is hardness (mg/L CaCO3) dependent as follows: 128 mg/L at 0 - 30 hardness, 218 mg/L at 31 - 75 hardness, 309 mg/L at 76 - 180 hardness, and 429 mg/L at 181 - 250 hardness.
Manganese guideline is hardness (mg/L CaCO3) dependent, and calculated using the equation Mn (ug/L) = 0.0044 * (hardness) + 0.605.

Page 12



MARY RIVER PROJECT
2018 Environment and Climate Change Canada

Metal and Diamond Mining Effluent Regulations Annual Report
March 31, 2019

Table 11 - Results from Effluent Characterization MS-08 Effluent-Reference Area

Electrical Dissolved Dissolved

Hardness Alkalinity . . Temperature Aluminum ‘ Cadmium [)] ‘ Mercury Molybdenum | Selenium Nitrate | Chloride | Chromium Cobalt ‘ Sulphate Thallium Uranium  Phosphorus Manganese | Ammonia
Date Conductivity Oxygen Oxygen
(mg/l)  (mg/L)  (umhos/cm) (mg/L) (mg/l) | (mg/t)  (mg/L) | (mg/L) (mg/L) (mg/l)  (mg/L) | (mg/t) | (mg/t)  (mg/L) | (mg/L) (mg/L) (mg/L) (mg/L) (mg/l) | (mg/L)
Detection Limits 10 10 3.0 - 0.005 | 0000005 001 | - 000005 | 000005 002 05 | 00005 00001 @ 03 0.00001  0.00001  0.003 00005 | 0.1
03-Jul-18 16 15 33 6.4 96.4 11.87 0.146 | <0.0000050 | 0.112 - 0.000063 | <0.000050 | <0.020 | 0.86 | <0.00050 | <0.00010 0.5 <0.000010 | 0.000167 | 0.0062 0.00182 | <0.020
10-Aug-18 41 34 89.3 8.3 96.2 11.32 0.365 | <0.0000050 | 0.233 | <0.000010 | 0.00024 | <0.000050 | <0.020 [ 2.37 | 0.00058 | <0.00010 0.9 <0.000010 | 0.0011 0.0049 0.00247 | <0.020
WQG (mg/L) - - - - - 6.5/9.5 0.1 0.00009 0.3 | 0.000026 0.073 0.001 13 120 0.0089 | 0.001* | Variable** | 0.0008 0.015 0.03* Variable** | Variable

Canadian Environment Water Quality Guideline for the long term protection of aquatic life (CCME1999, 2017) was selected where a CCME guideline exists. Where no CCME guideline exists, the selected criteria are the lowest of either the Ontario Provincial Water Quality Objective
(PWQO; OMOE 1994 indicated by a *) or the British Columbia Water Quality Guideline (BCWQG; BCMOE 2013 indicated by a **), as available.

Sulphate guideline is hardness (mg/L CaCO3) dependent as follows: 128 mg/L at 0 - 30 hardness, 218 mg/L at 31 - 75 hardness, 309 mg/L at 76 - 180 hardness, and 429 mg/L at 181 - 250 hardness.
Manganese guideline is hardness (mg/L CaCO3) dependent, and calculated using the equation Mn (ug/L) = 0.0044 * (hardness) + 0.605.

Table 12 - Results from Effluent Characterization MS-06 Effluent-Reference Area

Hardness Alkalinity Electri?a'l Temperature Dissolved Dissolved Aluminum  Cadmium Iron Mercury ‘ Molybdenum | Selenium | Nitrate | Chloride Chromium | Cobalt Sulphate ‘ Thallium | Uranium Phosphorus Manganese | Ammonia
Date Conductivity Oxygen Oxygen

(mg/L)  (mg/L)  (umhos/cm) (mg/L) (me/L) (mg/t)  (mg/t)  (mg/t) | (mg/L) (mg/l) | (mg/L) (mg/L)  (mg/t)  (mg/)  (mg/)  (mg/) | (mg/)  (mg/L) (mg/t) | (mg/L)
Detection Limits - June 10 3.0 0.01 0.00001 0.05 0.00001 0.00005 0.00005 0.02 0.5 0.0005 0.0001 0.3 0.00001 @ 0.00001 0.003 0.0005 0.02
Detection Limits - July 10 3.0 0.005 0.000005 0.01 0.00001 0.0005 0.00005 0.02 0.5 0.0005 0.0001 0.3 0.00001 @ 0.00001 0.003 0.0005 0.02
13-Jun-18 11 <10 - 2.1 99.8 - 0.056 <0.00001 | 0.053 | <0.00001 0.00005 <0.00005 | 0.054 0.77 - -- 0.47 <0.00001 | 0.00018 0.0083 0.00329 <0.020
26-Jul-18 56 49 122 5.6 98 12.33 0.115 <0.000005 | 0.092 | <0.00001 0.000204 <0.00005 | 0.023 3.88 <0.00050 | <0.0001 7.52 <0.00001 | 0.00137 0.0053 0.0014 <0.020
WQG (mg/L) - -- - -- -- 6.5/9.5 0.1 0.00009 0.3 0.000026 0.073 0.001 13 120 0.0089 0.001* | Variable** 0.0008 0.015 0.03* Variable** | Variable

Canadian Environment Water Quality Guideline for the long term protection of aquatic life (CCME1999, 2017) was selected where a CCME guideline exists. Where no CCME guideline exists, the selected criteria are the lowest of either the Ontario Provincial Water Quality Objective
(PWQO; OMOE 1994 indicated by a *) or the British Columbia Water Quality Guideline (BCWQG; BCMOE 2013 indicated by a **), as available.

Sulphate guideline is hardness (mg/L CaCO3) dependent as follows: 128 mg/L at 0 - 30 hardness, 218 mg/L at 31 - 75 hardness, 309 mg/L at 76 - 180 hardness, and 429 mg/L at 181 - 250 hardness.
Manganese guideline is hardness (mg/L CaCO3) dependent, and calculated using the equation Mn (ug/L) = 0.0044 * (hardness) + 0.605.
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2.4 SUB-LETHAL TOXICITY TESTING

Sub-lethal toxicity testing as per MDMER Schedule 5, Part 1, Section 5 was performed twice during 2018 at
MS-08, July 3 and August 21t Sub-lethal toxicity results for 2018 effluent discharges from MS-08 are
provided in Tables 13 and 14 below. The Certificates of Analyses for the sub-lethal toxicity results are
provided in Appendix E.
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Table 13 - Results from Sub-Lethal Toxicity Testing EC;s or 1C;5 MS-08

March 31, 2019

Sub-lethal Sample Lower Upper
Species Tested 1) EC3s or 1C5*
2 TestType  Method sOMRs" g5l | 95%CL
03-Jul-18 Pimephales promelas Growth Grab Aquatox >100.00% -- --
The lower 95% confidence
03-Jul-18 Ceriodaphnia dubia Reproduction Grab Aquatox 35.10% 0.06% 41.20% limit is less than th.e
lowest concentration
tested.
In the case of effluents, an
upper 95% confidence
limit of 97% is inferred,
Growth (fond since a concentration
03-Jul-18 Lemna minor weight) Grab Aquatox 80.00% 54.10% 109.00% | greater than 97% is not
& possible. Statistically,
however, a confidence
limit which is greater than
97% effluent is valid.
. Growth (fond
03-Jul-18 Lemna minor number) Grab Aquatox 35.50% 25.60% 46.40%
03-Jul-1g | Pseudokirchneriella Cell yield Grab Aquatox >90.91% - -
subcapitata
21-Aug-18 | Pimephales promelas Growth Grab Aquatox >100.00% -- --
21-Aug-18 | Ceriodaphnia dubia Reproduction Grab Aquatox 39.50% 34.60% 41.50%
21-Aug-18 Lemna minor Gr(?wth (fond Grab Aquatox >97.00% - -
weight)
21-Aug-18 | Lemna minor Growh (fond Grab Aquatox >97.00% -- -
number)
21-Aug-18 Pseudo{«rchner/ella Cell yield Grab Aquatox >90.91% -- --
subcapitata

* ECys represents the concentration at which a 25 percent effect has occurred.
IC5s represents the concentration that demonstrates a 25 percent reduction in toxicity.
All results in 2018 were ICys.
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Table 14 - Results from Sub-Lethal Toxicity Testing LCso MS-08

March 31, 2019

. Sub-lethal Test Sample Lower Upper 95%
SPecis e Type Method LCso 95% C.L. C.L.
03-Jul-18 pimephales Growth Grab | Aquatox | >100.00% - -
promelas
Ceriodaphnia .
03-Jul-18 . Reproduction Grab Aquatox | >100.00% - --
dubia
Pimephales
21-Aug-18 Growth Grab Aquatox | >100.00% - --
promelas
Ceriodaphnia .
21-Aug-18 dubia Reproduction Grab Aquatox | >100.00% - --

*LCso represents the concentration at which 50 percent lethality has occurred.
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SECTION 3.0 - SAMPLING METHODOLOGY

3.1 SAMPLING PROGRAM — QUALITY ASSURANCE AND QUALITY CONTROL PLAN

Baffinland has developed a Surface Water Sampling Program — Quality Assurance and Quality Control Plan
(BAF-PH1-830-P16-0001) as a requirement of Part |, ltem 16 of Water Licence No. 2AM-MRY1325. This
Surface Water Sampling Program (QA/QC) has been prepared following the general recommendations
presented in Quality Assurance (QA) and Quality Control (QC) Guidelines for use by Class “A” Licences in
Meeting SNP Requirements and for Submission of a QA/QC Plan (INAC, 1996) and Guidance Document for
the Sampling and Analysis of Metal Mining Effluents (ECCC, 2001). This Plan is included in Appendix F.

The QA/QC objectives of this Plan are designed to provide guidance to field staff and analytical laboratories
in order to maintain a high level of confidence in the water quality data generated by the Project.

QA/QC samples taken in 2018 included sample duplicates. QA/QC samples taken at MS-08 and MS-06 and
the analytical results are provided in Table 15 and 16, respectively. Certificates of Analyses for the QA/QC
samples are provided in Appendix E.
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Table 15 - Results from QAQC Analyses MS-08

Date 30-Jun-18 30-Jun-18 ‘ 11-Jul-18 | 11-Jul-18 21-Jul-18 ‘ 21-Jul-18 ‘ 24-Jul-18 24-Jul-18 10-Aug-18 10-Aug-18 21-Aug-18 21-Aug-18
Sample ID MsS-08 MS-0801 ‘ & MS-08 = MS-0801 MS-08 ‘ MS-0801 ‘ & MS-08  MS-0801 MS-08 Ms-0801 MS-08 MS-0801
Parameter Units Det.ec-t fon
Limits

Conductivity pumhos/cm 3.0 3170 3180 0.32 3160 3210 1.58 3420 3430 0.29 3450 3460 0.29 5010 5030 0.40 3890 3960 1.80
Hardness mg/L 10 - - - - - - - - - - - - 4120 4310 4.61 2760 2550 7.61
pH pH units 0.1 8.89 8.89 0.00 9.16 9.16 0 8.53 8.64 1.29 8.28 8.28 0.00 9.23 9.27 0.43 8.83 8.85 0.23
TSS mg/L 2 6.4 8 25.0 3.6 24 333 124 13.6 9.68 14.8 6.8 54.1 19.3 14.9 22.8 7.2 6 16.67
Alkalinity mg/L 10 - - - - - - - - - - - - 57 55 351 48 50 4.17
Ammonia mg/L 0.1 - - - - - - 2.02 2.07 2.48 1.94 2.02 4.12 2.98 2.99 0.34 1.52 1.58 3.95
Chloride mg/L 0.5 - - - - - - - - - - - - 12 10.1 15.8 7.9 8.6 8.86
Nitrate mg/L 0.02 - - - - - - - - - - - - 18.7 15.6 16.6 9.76 10.3 5.53

Phosphorus mg/L 0.003 - - - - - - - - - - - - <0.0030 <0.0030 - <0.030 <0.030 -
Sulfate mg/L 0.3 - - - - - - - - - - - - 4930 4100 16.8 2700 2830 4.81
Aluminum mg/L 0.05 0.058 <0.050 - <0.050 <0.050 - 0.08 0.08 0.00 <0.05 <0.05 - 0.088 0.091 341 0.057 0.06 5.26

Arsenic mg/L 0.001 <0.0010 <0.0010 - <0.0010 | <0.0010 - <0.001 <0.001 - <0.001 <0.001 - <0.001 <0.001 - <0.001 <0.001 -

Cadmium mg/L 0.00005 | <0.00005 | <0.00005 - <0.00005 | <0.00005 - <0.00005 | <0.00005 - <0.00005 | <0.00005 - <0.00005 | <0.00005 - <0.00005 | <0.00005 -

Chromium mg/L 0.005 <0.0050 <0.0050 - <0.0050 | <0.0050 - <0.0050 | <0.0050 - <0.0050 | <0.0050 - <0.0050 <0.0050 - <0.0050 <0.0050 -
Cobalt mg/L 0.001 0.0119 0.0119 0.00 0.0083 0.008 3.61 0.0439 0.0445 1.37 0.0155 0.0152 1.94 0.0271 0.0284 4.80 0.0189 0.0191 1.06
Copper mg/L 0.01 <0.010 <0.010 - <0.010 <0.010 - <0.01 <0.01 - <0.010 <0.010 - 0.034 0.034 0.00 0.012 0.012 0.00
Iron mg/L 0.1 2.19 2.15 1.83 0.73 0.73 0 4.31 4.42 2.55 1.23 1.12 8.94 4.04 4.18 3.47 1.71 1.7 0.58

Lead mg/L 0.0005 <0.00050 | <0.00050 - <0.00050 | <0.00050 - <0.0005 | <0.0005 - <0.0005 | <0.00050 - <0.00050 | <0.00050 - <0.0005 <0.0005 -
Manganese mg/L 0.005 3.21 3.25 1.25 3.7 3.59 2.97 8.88 8.83 0.56 4.54 4.71 3.74 6.92 7.07 2.17 5.61 5.72 1.96

Mercury mg/L 0.00001 - - - - - - - - - - - - <0.00001 | <0.00001 - <0.00001 | <0.00001 -
Molybdenum mg/L 0.0005 <0.00050 | <0.00050 - <0.00050 | <0.00050 - <0.0005 | <0.0005 - <0.0005 | <0.0005 - <0.00050 | <0.00050 - 0.00063 0.00057 9.52
Nickel mg/L 0.005 0.0153 0.0145 5.23 0.0114 0.0112 1.75 0.056 0.0558 0.36 0.0201 0.0193 3.98 0.028 0.0297 6.07 0.0242 0.0247 2.07
Selenium mg/L 0.0005 0.00336 0.00395 17.6 | 0.00403 | 0.00381 5.46 0.00523 | 0.00496 | 5.16 | 0.00494 | 0.00491 0.61 0.00956 0.00935 2.20 0.0062 0.0066 6.45

Thallium mg/L 0.0001 0.00011 | <0.00015 - 0.00011 | 0.00011 0.00 | <0.00020 | 0.0001 - 0.00011 | 0.00012 9.09 0.00017 0.00017 0.00 <0.00010 | <0.00010 -
Uranium mg/L 0.0001 0.00024 0.00025 4.17 | 0.00056 | 0.00053 5.36 0.00057 0.0006 5.26 | 0.00037 | 0.00039 5.41 0.00073 0.00066 9.59 0.00061 0.00063 3.28

Zinc mg/L 0.03 <0.030 <0.030 - <0.030 <0.030 - <0.03 <0.03 - <0.03 <0.03 - <0.030 <0.030 - <0.03 <0.03 -
Ra 226 Bag/L 0.0062* 0.048 0.029 39.6 0.021 0.015 28.6 0.018 0.039 116 0.017 0.03 76.5 0.041 0.045 9.76 0.02 0.026 30.0
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Table 16 - Results from QAQC Analyses MS-06

Date | 13-Jun-18 13-Jun-18 ‘ 11-Jul-18  11-Jul-18
Sample ID ‘ MS-08-US MS-08-US01 ‘ & MS-06 MS-0601
Parameter Detection
Limits**
Conductivity umhos/cm 3.0 - - - 1040 5460 425
Hardness mg/L 10 11 11 0.00 - - -
pH pH units 0.1 7.32 7.22 1.37 7.78 7.77 0.13
TSS mg/L 2 <2.0 <2.0 - 4 4.4 10.0
Alkalinity mg/L 10 <10 13 - - - -
Ammonia mg/L 0.02 <0.020 <0.020 - - - =
Chloride mg/L 0.5 0.77 0.77 0.00 - - -
Nitrate mg/L 0.02 0.054 0.052 3.70 - - -
Phosphorus mg/L 0.003 0.0083 0.0065 21.7 - - -
Sulfate mg/L 0.3 0.47 0.46 2.13 - - -
Aluminum mg/L 0.01 0.056 0.053 5.36 0.051 0.0468 8.24
Arsenic mg/L 0.0001 <0.00010 <0.00010 - 0.00014 0.00014 0.00
Cadmium mg/L 0.00001 <0.000010 | <0.000010 - 0.000035 | 0.0000409 16.9
Chromium mg/L 0.0005 - - - <0.00050 | <0.00050 -
Cobalt mg/L 0.0001 - - - 0.00453 0.00455 0.44
Copper mg/L 0.001 <0.0010 <0.0010 - <0.001 <0.001 -
Iron mg/L 0.05** 0.053 <0.050 - 0.159 0.15 5.66
Lead mg/L 0.0001 <0.00010 <0.00010 - 0.000055 | 0.000061 10.9
Manganese mg/L 0.0005 0.00329 0.00323 1.82 1.71 1.74 1.75
Mercury mg/L 0.00001 <0.000010 | <0.000010 = - - =
Molybdenum mg/L 0.00005 <0.000050 | <0.000050 - 0.000875 | 0.000967 10.5
Nickel mg/L 0.0005 <0.00050 <0.00050 - 0.00789 0.00879 11.4
Selenium mg/L 0.00005 <0.000050 | <0.000050 - 0.0012 0.0012 0.00
Thallium mg/L 0.00001 <0.000010 | <0.000010 - 0.00003 0.000032 6.67
Uranium mg/L 0.00001 0.00018 0.000185 2.78 0.00158 0.00163 3.16
Zinc mg/L 0.003 <0.0030 <0.0030 - 0.0039 0.004 2.56
Ra 226 Bag/L 0.0045* <0.0068 <0.0045 - 0.019 0.042 121

*Radium Detection Limits differ; 0.0045, 0.0045, 0.0067, 0.0067
**July 11 Detection Limit for Aluminum is 0.005 mg/L, Cadmium is 0.000005 mg/L, Iron is 0.01 mg/L, Lead is 0.00005 mg/L



MARY RIVER PROJECT
2018 Environment and Climate Change Canada

Metal and Diamond Mining Effluent Regulations Annual Report
March 31, 2019

SECTION 4.0 - NON-COMPLIANCE INFORMATION

In response to the concerns identified and non-compliant discharges in 2017, Baffinland developed and
implemented several immediate corrective actions in 2017 to ensure compliance regarding effluent from
the WRF. These actions were summarized and provided to ECCC in the Project’s 2018 Environment and
Climate Change Canada Metal Mining Effluent Regulations Annual Report. During 2018, Baffinland
continued to implement corrective actions to address ongoing concerns, including:

e The successful installation and operation of a dedicated WTP at the WRF to ensure effluent water
quality compliance under the MDMER during controlled discharges;

e Development of a MDMER Emergency Response Plan to: clarify roles & responsibilities; clarify
emergency spill response procedures; and outline the controls in place to ensure effluent water
quality compliance at the Project under MDMER.

During 2018, controlled effluent discharges from the WRF pond (MS-08) began in late June and continued
until early September discharging over 70,000 m3 with no non-compliant discharges from the system’s
effluent. Controlled discharges from the WRF pond involved pumping effluent from the WRF pond to the
WTP for treatment, then to the final discharge point (MS-08-FDP) established under the MDMER.

During a routine inspection of the WRF on June 19, 2018, an overflow and release of non-compliant runoff
was discovered along the WRF’s west perimeter ditch. The cause of the overflow was determined to be a
result of insufficient sizing of the perimeter ditch combined with increased flows during freshet. In
discovering the release, Baffinland personnel responded quickly and stopped the release within an hour
of its discovery. To prevent similar incidents from reoccurring in the future, the capacity of the west
perimeter ditch was expanded shortly after the release.

Water quality sampling conducted immediately downstream of the overflow point at the time of the
release suggested that the pH of the non-compliant runoff was below the pH criterion stipulated by the
MDMER and ranged between a pH of 5.32 and 7.32. The overflow was reported by Baffinland to relevant
regulators and is documented in NT-NU Spill Report 18-244 (spill report included in Appendix G).

Baffinland remains committed to addressing the identified concerns and maintaining compliance in the
management of waste rock and effluent at the WRF. Industry best practices and procedures planned for
the WRF to maintain compliance are detailed in the Project’s most recent revisions of the Interim Waste
Rock Management Plan and MDMER Emergency Response Plan (Appendix H). Key corrective actions
planned for 2019 include the continued operation of the WTP, expansion and repair of the WRF and
additional waste rock studies to further optimize the Project’s waste rock and ARD/ML management
strategies.
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1 PURPOSE

This document outlines the basic procedure to safely operate the Water Treatment Plant

2 SCOPE

This document will cover the basic operations of the plant, including start up and shut down, monitoring,
treatment, and emergency protocols and procedures for at risk activities at the Water Treatment Plant.

2.1 EXEMPTIONS

This document does not include instructions related to water treatment, which can be found in the plant
Operations and Maintenance Manual.

3 RESPONSIBILITES

Any visitor shall request permission to the plant operator prior to entering the work area. In the absence
of an operator, permission shall be requested to the mine supervisor.

The Plant operator shall ensure that everyone working in the plant wears the requisite PPE according to
the activities being performed (e.g. chemical handling).

4 PROCEDURES

The information in this section is intended as a summary of plant operations. In the case of a discrepancy
between this document and the Operations and Maintenance Manual, the latter will take precedence.

For full details on design and plant operation, refer to the operator’s manual. In standard operations, the
WTP is intended to draw water from the Waste Dump Pond and treat the intake water in 3 steps inside
the WTP structure. The water is then discharged to a Geotube Settling Pond, where a fourth treatment
step of settlement will occur, before water is either discharged into the environment or, if not compliant,
recirculated back to the Waste Dump Pond.

The three steps of treatment involve the injection of chemical into temporary storage tanks.

e Step 1-Iron Precipitation
e Step 2 — Hydroxide Precipitation and pH Adjustment
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e Step 3 — Flocculation
e Step 4 - Filtration

Steps 1-3 occur inside the WTP structure, with the 4™ step taking place in the Geotube Settling Pond.

4.1 PLANT OPERATIONS

Plant operations consists primarily of managing flow, dosage and water levels across the pond, sump, and
tanks. Flow is managed with a combination of control panel adjustments and manual valve manipulations.

The plant consists of the following components:

1. Intake Pump — pulls water from the Waste Dump Pond into the WTP
Onion tanks — water is stored for treatment prior to discharge. There are two trains, which can
be run independently or concurrently.

3. Control panel —use to remotely manage pumps — can be set for automatic and manual operations

4. Dosing pumps — use to inject chemical into onion tanks at a fixed rate

5. Dosing tanks — mixing tanks from which chemicals (Lime, Polymer) is depleted at a configurable
rate

6. Transfer pumps — used to take treated water from the plant out to the Geotube Pond

7. Geotube Pond — discharge from the plant is deposited here for particulate settlement prior to
final discharge.

8. Discharge pump — used to pull treated water from the Geotube Pond to either be discharged into
the environment or recirculated back to the Waste Dump Pond.

9. Blower motors — used to agitate water in onion tanks during treatment to ensure more even
dispersion of chemicals.

Once the Plant is operational, the operator will commence with monitoring the measured levels of pH and
suspended solids with built in instrumentations and gauges. These readings may be corroborated with
manual instrumentations such as a YSI meter.

When readings indicate pH readings at the desired values, the operator shall then initiate discharging of
water into the Geotube Pond. This water is allowed to percolate through the Geotube, which catches
particulates as a filter. Once in the Sump, where any remaining particulates are then captured and settle
into the bottom of the pond.

Water is discharged from this Geotube Pond, either directly into the environment or back into the Waste
Dump Pond. The maximum flow rate for these discharging is 1200 gal/min, this limit imposed by the
flowmeter installed.

At design capacity, the intake pump(s) should be able to pull water into the WTP for treatment at an equal
rate to the discharge pump. The plant effectively runs continuously with dosing in-stream.
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4.2 PLANT START UP

The following steps should be undertaken when starting up the WTP.

Ensure blower motors are activated.

Ensure all the Valves to the Geotube Sump are open.
Ensure the transfer pumps are switched to automatic
Check that all the intake valves are open

Keep valves open between tanks on each train

o vk wN e

Start up intake pump and adjust pressure accordingly. To do this, adjust the following:
a. Rpm of the pump
b. Valve openings

7. Start Ferric Sulphate Dosing system. Ensure intake is in the Ferric Sulphate barrels, and there are
no leaks present. Pumps should be activated.

8. Start Lime Dosing system. Dosing pumps should be activated.

9. Start up Polymer Dosing System. Dosing pumps should be activated

Plant operations can now commence.

4.3 PLANT SHUT DOwN

Plant shut down can be undertaken when it is to be unmanned for a longer period of time (eg. More than
2 shifts) within the same system (for winter decommissioning, procedure XXX). To run a plant shut down

Shut all intake valves

Shut all Ferric Sulphate dosing equipment
Shut all Lime dosing equipment

shut all Polymer dosing equipment

e W

Rinse Lime lines (reference other procedure)

Plant can now be shut down. This procedure can be utilized with the onion tanks full. This should also be
done before any interruptions in power due to generator maintenance or other causes.

4.4 DISCHARGING

Discharging be undertaken whenever the plant is running. It is most efficient to run the discharge when
there is moderate to high water levels in the Geotube Sump. The intake hose for the Geotube Sump
should utilize the ring to ensure that drawn water is from the top of the water surface.

Discharging requires the manual operation of the valves to discharge the water either to the environment
or back to the Waste Dump Pond. Readings should also be checked and logged on the flowmeter when
discharge begins using the totalizer values.
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NOTE: discharge flow rate should be kept below 1200 gal/min, as flow greater than this will not be
measureable.

To discharge, the following steps should be undertaken:

1. Ensure enough water to discharge. Water levels should be at least 50 centimetres from the
bottom of the sump prior to beginning discharge.

2. Ensure valve on re-circulation line is closed. This will enable the water to discharge into the
environment. Where re-circulation is required, close the valve on the discharge line and open the
valve on the re-circulation line.

3. Ifdischarging to the environment, check the totalizer reading on the flowmeter prior to discharge.
This is not required if re-circulating.

4. On the control panel, Set discharge to “on”

5. While discharging, check discharge pH and Turbidity with sampling tap periodically. Samples can
be collected and tested using YSI instrument.

6. When discharging is complete or to be disabled, go to control panel and set discharge to “off”

4.5 CHEMICAL DOSING

Chemical dosing is performed as part of the treatment process. The primary drivers for chemical dosing
is:

1. Reduce the pH
2. Reduce the suspended solids

Prior to discharging water back into the environment.

As dosing quantities will vary depending on flow rate and water qualities, refer to user manual for dosing
quantities.

Dosing procedures will vary slightly between the stages of treatment. The three stages that require
chemical intervention are Ferric Sulphate, Lime, and Polymer.

4.5.1 FERRIC SULPHATE — LIQUID
PPE Required: long chemical resistant gloves, apron, face shield, standard PPE

e Prepare a barrel for dosing by placing the barrel into the duck pond by the ferric sulphate dosing
area and removing the top seal.

e Put 2 dosing pumps into 1 barrel (1 per train)

e Switch on dosing pump on the control panel

e Onthe pump, check frequency and stroke length to ensure dosage is as expected.

e To change barrels, switch off on the dosing pump and change barrel
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4.5.2 LIME—BAGS
PPE Required: long chemical resistant gloves, respirator, face shield, respirator, standard PPE

e Fill mixing tank with intake water.

e Check filter on accessory intake water line (dedicated line for filling lime and polymer mixing
tanks)

e Open valve on Al water line (fill tank). Fill to required water levels

e Ensure mixer is operating

e Addlime to water

4.5.3 POLYMER — BAGS
PPE Required: standard PPE

e  Fill mixing tank with intake water.

e Check filter on accessory intake water line (dedicated line for filling lime and polymer mixing
tanks)

e Open valve on Al water line (fill tank). Fill to required water levels

e Ensure mixer is operating

e Add polymer to water

4.6 SYSTEM AUTOMATION

For instruction on System Automation, please refer to the Operations and Maintenance Manual.

4.7 TROUBLE SHOOTING

For issue identification, please refer to the checklists in the Operations and Maintenance Manual.

4.8 ACCIDENT RESPONSE

As the WTP involves the handling of a number of chemicals that may be harmful, precautions must be
taken to ensure all personnel who are in the work area are informed of the hazards and the preventative
and treatment measures.

4.8.1 RESPONSE EQUIPMENT AVAILABLE
The WTP is equipped with a stationary emergency shower, 2 portable emergency shower stations and
eyewash stations (dual purpose), 2 fire extinguishers, and 1 stationary eyewash station.

Additionally, the WTP is equipped with spare PPE, face shields, respirators, chemical resistant gloves,
hearing protection, and spill kits.
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There are also patch kits for the onion tanks, hose and fitting replacements, tools, and a base station radio
available at the WTP.

In the event that an incident occurs that requires emergency response, same basic steps should be
immediately undertaken. The following lists some of the possible situations and a brief of the response
steps.

4.8.2 SPILLS ON THE GROUND
e Retrieve spill pad kit
e use gloves to handle
e dispose in drum
e Label and dispose.

4.8.3 SPILLS ON PERSON
e Proceed to stationary emergency shower
e Notify secondary operator
e Secondary operator activates pump switch
e Pull handle and rinse for 10 mins
e If unable to proceed to stationary emergency shower, refer to “emergency response procedure”

4.8.4 LIME IN EYES
e If possible, proceed immediately to emergency eyewash station
e Activate emergency eyewash and rinse for 10 mins.
e Repeat if required
e Notify secondary operator
e If unable to proceed to emergency eyewash station, refer to “emergency response procedure”

4.8.5 LIMESPILL
e Retrieve spill pad kit
e use gloves to handle
e dispose in drum
e label and dispose.

4.9 APPENDICIES

Appendix A — Operations and Maintenance Manual for Mary River Mine Waste Rock Pile Water Treatment
Plant
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1.0 INTRODUCTION

This documents outlines the Operations Manual for Baffinland Iron Mine Corporation’s
(BIM) Mary River Mine Waste Rock Pile water treatment plant (WTP).

2.0 PLANT OVERVIEW

21 General Process Description

The WTP employs a process of coagulation, pH adjustment, flocculation, and filtration to
treat acid rock surface runoff collected in the pond at the base of the waste rock pile. The
objective of the system operation is to treat water to within the parameters outlined in the
Metal Mining Effluent Regulations (MMER), as specified to McCue by BIM, and
summarized in Table 1.

Table 1: MMER Effluent Limits

Parameter Unit Maximum Maximum Maximum
Authorized Authorized Authorized
Monthly Mean | Concentrations | Concentration
Concentration |in a Composite [in a Grab

Sample Sample

Arsenic mg/L 0.5 0.75 1.00

Copper mg/L 0.3 0.45 0.60

Cyanide NTU 1.00 1.50 2.00

Lead mg/L 0.20 0.30 0.40

Nickel mg/L 0.50 0.75 1.00

Zinc mg/L 0.50 0.75 1.00

Total mg/L 15.00 22.50 30.00

Suspended

Solids

Radium 226 Ba/L 0.37 0.74 1.11

pH SuU 6-9.5 6-9.5 6-9.5

The treatment steps are described in Section 2.2. Refer to drawings in Appendix A:

2.2 Brief Process Overview

2.21 System Inlet

Water is collected at an inlet storage pond (P-001) where it is held for treatment. Two diesel
powered centrifugal trash pumps (PU-100A/B) are used to transfer water from the storage
pond to an equipment enclosure where the WTP is housed.

At the WTP, the flow can be divided into two separate treatment trains (1 and 2), with each
train having a flow meter on the inlet line to monitor flow.

Baffinland Iron Mines Corporation McCue Project No. 137-0001
Operations Manual for Mary River Mine Waste Rock Pile Water Treatment Plant

1



Water is directed into two reactor tanks (TA-110 and TA-210) for processing.

2.2.2 Step 1- Iron Precipitation

Ferric sulphate solution is injected into TA-110 and TA-210 to promote coagulation and
precipitation of some heavy metals.

As of system commissioning in June 2018, ferric sulphate liquid solution (12% Fe) is used
and injected directly into the process. Each process train utilizes an independent chemical
pump to introduce chemical into the system.

The WTS also includes a ferric sulphate make down system, including a holding tank and
mixer to allow for makeup of solution using dry ferric sulphate.

Each reactor tank includes a pH sensor to provide continuous monitoring of pH.

Each reactor tank is equipped with four air diffusers which supply air to the process and
provide continuous mixing so that solids are kept suspended. Each train is supplied air by
a dedicated blower.

2.2.3 Step 2 - Hydroxide Precipitation and pH Adjustment

Water flows by gravity from TA-110 and TA-210 to TA-120 and TA-220 respectively. Here,
hydrated lime is injected into the process to increase pH and aid in further precipitation of
some metals through hydroxide precipitation.

Hydrated lime solution is made manually by adding dry hydrated lime and raw influent
water to a mixing tank (TA-020). A mixer is run continuously to ensure the hydrated lime
slurry does not solidify.

One hydrated lime chemical pump is utilized to dose each reactor tank with chemical. Two
motorized valves (MV-120 and MV-220) are used to control the flow of lime to each reactor
tank. Each reactor tank includes a pH sensor to provide continuous monitoring of pH.

Each reactor tank is equipped with four air diffusers which supply air to the process and
provide continuous mixing so that solids are kept suspended. Each train is supplied air by
a dedicated blower.

2.2.4 Step 3 - Flocculation

Water flows by gravity from TA-120 and TA-220 to TA-130 and TA-230 respectively. Here,
polymer is injected into the process to aid in flocculation of suspended solids prior to
filtration.
Polymer solution is made manually by adding dry polymer and raw influent water to a
mixing tank (TA-030). A mixer is run continuously to ensure uniformity of the polymer
solution.
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Two polymer chemical pumps are utilized to provide polymer dosing to each train. Polymer
can be dosed directly into each reactor tank, or inline through a static mixer located directly
downstream of the reactor tank.

2.2.5 Step 4 - Filtration

Water from TA-130 and TA-230 is pumped to a geotube pond via two diesel powered
centrifugal trash pumps (PU-200A/B).

Water is directed to a manifold where it can be distributed to two geotube bags for solids
filtration. Two additional geotube bags can be deployed in the pond once the currently
operating geotube bags have reached capacity. These spare geotubes are currently stored
in a warehouse for future use.

Filtered water leaves the geotube bags and is directed to a collection point at the North
West corner of the pond. From here, water is pumped via one diesel trash pump (PU-300)
to the Mary River discharge point, or recycled back to the inlet pond. A flow meter is
installed on the discharge line to Mary River to allow for data logging of flow.

2.3 Major Equipment List

The WTP layout is provided in appendix A. A list of major equipment is provided in Table
2.
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Table 2: Major WTP Equipment

Equipment Description Qty | Drawing Reference
(If Available)
Pond Transfer Pump | Model: Prime Aire PA4A60-404ST 2 | PU-100 A/ PU-100
Power: Diesel Driven B
Capacity: 140m3/hr
Inlet Flow Meter Model: GF Signet 3-2551-P1-42 2 | FT-100/FT-200
Ferric Reaction Tank | Material: Polyurethane 2 | TA-110/TA-210
Size: 5.9mW x 1.5 H
Capacity: 24,820 Liters
Lime Reaction Tank | Material: Polyurethane 2 | TA-120/ TA-220
Size: 5.9mW x 1.5 H
Capacity: 24,820 Liters
Polymer  Reaction | Material: Polyurethane 2 | TA-130/TA-230
Tank Size: 5.9mW x 1.5 H
Capacity: 24,820 Liters
Aeration Blowers Gast R7100A-3 Blower 2 | BL-100A / BL-100B
e 208V/3HP/60Hz
pH Controller and | Model: Walchem W900 (Controller) 1 | pH-110/120/210/220
Sensors Model: Walchem WEL-PHF-NN
(Sensors)
Motorized Ball Valve | Hayward 1” Ball Valve 2 | MV-120 and MV-220
Model: HRSN2
Level Transmitter Model: Echosonic 11 LU27 2 |LT-130/LT-230
Bag Filter Model: FTI830-2P-150-CS-BS-P13-DP 1 | FIL-100
Bag Size: 5 Micron
Ferric Chemical | Model: Walchem EHE31E1-VC 2 | PU-010A/PU-010B
Pump Power: 115 VAC/1hp/60Hz
Capacity: 1 LPM @ 105m TDH
Lime Chemical | Model: Flowmotion FR25-HR30HR 1 PU-020
Pump Power: 230V/3hp/60Hz
Capacity: 9.5 LPM @ 105 m TDH
Polymer Chemical | Model: Flowmotion FR25-HR30HR 2 | PU-030A / PU-030B
Pump Power: 230V/3hp/60Hz
Capacity: 16.5 LPM @ 105 m TDH
Ferric Mixing Tank Material: Polyurethane 1 | TA-010
Size: @ 1.2m x 1.3m Height
Lime Mixing Tank Material: Polyurethane 1 | TA-020
Size: @ 1.8m x 1.7m Height
Polymer Mixing Tank | Material: Polyurethane 1 | TA-030
Size: @ 1.6m x 1.6m Height
Coarse Bubble | Model: Maxair 24” SS 24 | -
Diffusers
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24 System Automation

The system is automated through a main control panel located in the system enclosure. The system P&ID is provided in Appendix A.
Operation is outlined in Table 3.

Table 3: Control Panel Automation

Equipment ID Equipment Description Control Logic PID Control Reference Controls In:i?::;Ion
Units can be controlled in Hand Pump icon will
or in Auto. indicate run

- - status
Pump will turn on in Hand in
| d Auto or in Hand.

PU-1004/B Inlet Pond Pump Pump will turn off if high level is High level alarm
measured in TA-110 or TA-210 LSH-110 / LSH-210 Auto at panel
Pump will turn off if high level Auto - High level High level alarm
measured in TA-130 or TA-230 LIT-130 / LIT-230 settable at panel at panel
Units can be controlled in Hand Blower icon will
or in Auto indicate run

- - status
Blower will turn on in Auto or in
BL-100 A/B Blower Hand

BL-100 A will turn off if low level LIT-130 Auto — Low level Low level alarm
is measured by LIT-130 settable at panel
BL-100 B will turn off if low level LIT-230 Auto — Low level Low level alarm
is measured by LIT-230 settable at panel

pH-110 pH Sensor Continuous monitoring of pH - - DISpli{gH on

. o Display pH on
pH-210 pH Sensor Continuous monitoring of pH - - PLC
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pH-210 pH Sensor If pH>9.5, close MV-120 - Alarm MV-120 Auto —pH set point | - Display pH on
settable at panel PLC
Auto — pH set point Display pH on
- > - - -
pH-220 pH Dosage If pH>9, close MV-220 - Alarm MV-220 settable at panel PLC
Units can be controlled in Hand P.um.p icon wil
orin Auto - - indicate run
PU-010A Ferric Pump status
If FIT-100 measures flow, PU- Display run
010A energizes. FIT-100 Auto status on PLC
Units can be controlled in Hand P.um‘p icon wil
or in Auto - - indicate run
PU-010B Ferric Pump status
If FIT-200 measures flow, PU- Display run
010B energizes. FIT-100 Auto status on PLC
Units can be controlled in Hand P.um.p icon wil
. - - indicate run
orin Auto
status
Speed Control (1 train only) Display run
If pH-120> 8.5, PU-020 will status on PLC
reduce speed. If pH < 8, pump .
PU-020 Lime Pump will increase pump speed. If pH pH-110/ pH-120 Au.to PH set point
. . adjustable at panel
is between 8 to 8.5, pump will
maintain pump speed.
Speed Control Disabled Display run
If flow is detected by both trains, FIT-100 / FIT-200 Auto status on PLC
speed control is disabled.
. . Pump icon will
PU-030 A Polymer Pump Un'|ts can be controlled in Hand - - indicate run
orin Auto status
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Polymer pump energizes if PU- Display run
200 Aison PU-200A status on PLC
Units can be controlled in Hand P.um.p icon wil
orin Auto - - indicate run
PU-030 B Polymer Pump status
Polymer pump energizes if PU- Display run
200 Bison PU-2008 status on PLC
Units can be controlled in Hand P.um‘p icon wil
. - - indicate run
orin Auto
status
If LT-130 measures < 3’, PU-200A AUto — Set points Pump icon will
PU-200 A Transfer Pump off. If LT-130 measures >3’, PU- LT-130 . P indicate run
adjustable at panel
200A on. status
If LT-130 measures >4.5’, PU- Auto — Set points Pump icon will
200A off. If LT-130<4.5', PU- LT-130 . P indicate run
adjustable at panel
200A on. status
Units can be controlled in Hand P.um‘p icon wil
. - - indicate run
orin Auto
status
If LT-230 measures < 3’, PU-200B Auto — Set points Pump icon will
PU-200 B Transfer Pump off. If LT-230 measures >3’, PU- LT-130 . P indicate run
adjustable at panel
200B on. status
If LT-230 measures >4.5’, PU- Auto — Set points Pump icon will
2008 off. If LT-230<4.5’, PU-200B LT-130 . P indicate run
adjustable at panel
on. status
Units can be controlled in Hand P.um‘p icon wil
orin Auto - - indicate run
PU-300 Discharge Pump status
Pump off at LSL-200 LSL-200 - evel indicator
on panel
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Level indicator

Pump on at LSH-200 LSH-200
on panel
High Level Alarm at LSHH-200 LSHH-200 High Level
Alarm

MX-010
/020/030

Mixer

Units can be controlled on/off

manually
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3.0 GENERAL STARTUP PROCEDURE

31 After Dormancy Pre-start-up Procedures

The following steps shall be taken after extended periods of dormancy, prior to general
startup of the WTP.

Task Check
Perform a visual inspection of the system enclosure for signs of water/snow 0
ingress.

Inspect hose and pipe for signs of leaks, abrasion, or other physical damage. 0
Inspect Reactor tanks as follows: 0

e Signs of leaks, abrasion, or other physical damage.
e Tank connections for signs of strain or stress.
o Make sure that valves at the inlet and outlet are opened.
Inspect Blowers as follows: 0
e Signs of abrasion, or other physical damage on all external
accessories such as relief valves, gauges and filters.
e Make sure that valves at the inlet and outlet are opened.
Inspect Diesel Pumps as follows: 0
e Signs of leaks, abrasion, or other physical damage.
e Check for and tighten loose attaching hardware.
e Make sure that valves at the inlet and outlet are opened.
e Check oil levels and lubricate as necessary.
Inspect Ferric Sulphate pump as follows 0
e Signs of leaks, abrasion, or other physical damage.
e Make sure that valves at the inlet and outlet are opened.
Inspect Hydrated Lime pumps as follows 0
e Signs of leaks, abrasion, or other physical damage.
¢ Inspect condition of internal pump hose.
o Make sure that valves at the inlet and outlet are opened.
Inspect Polymer pump as follows: 0
e Signs of leaks, abrasion, or other physical damage.
¢ Inspect condition of internal pump hose.
o Make sure that valves at the inlet and outlet are opened.
Inspect Level Transmitter as follows: 0
e Monitor debris and ensure the sensor is level and mounted
perpendicular to water level.
e Check and roughly compare measurement on the PLC with the real
on the field.
Inspect pH sensors as follows: 0
e Monitor debris and deposition of scaling on the transmitter. Perform a
cleaning of the sensors as necessary.
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Insect Bag Filter vessel as follows: ]
e Signs of leaks, abrasion, or other physical damage.
e Inspect filter bag and replace as necessary
Inspect Inlet Flow Meter as follows: 0
e Signs of leaks, abrasion, or other physical damage.
e Inspect flow sensor for scaling. Clean as necessary.
Inspect Geotube Bag as follows: ]
e Ensure inlet connection points are securely attached.
e Ensure height of bag does not exceed recommended limits. If so,
decommission geotube bag.
e Clean geotube surface of sediment and scaling to prevent fouling
using a push broom, or gentle pressure washing.

3.2 Commissioning

After pre-start-up procedures are completed, the system can be energized. The following
procedure reflects a high level overview of equipment checks to be performed. Detailed
instructions can be found in the product specific manuals. Before any mechanical
intervention, disconnect the electrical supply.

3.2.1 Hydrated Lime Pump / Polymer Pump

Task Check

Ensure that all protections (cover, cover window, ventilator hood, coupling 0
protection) are in place before operating the pump.

Check the direction of rotation of the pump.

Make sure that valves at the inlet and outlet are opened.

Start the pump by checking its direction of rotation through the cover window.

O O O o

Check the flow and discharge pressure and adjust rollers if these figures don’t
match the pump specifications.

IMPORTANT: Ensure lime pump valves remains open during operation. Should valves be
left in the closed position, the process line can over pressurize, leading to a rupture of the
chemical hose.

3.2.2 Blowers

Task Check

Ensure impeller rotation is correct. 0

Check filters and inspect for signs of fouling. Replace if necessary. 0
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Ambient temperature — Check room and discharge air temperatures. Exhaust 0
air should not exceed 135°C.

Working pressure and vacuum values — Adjust relief valve pressure or vacuum 0
setting, if needed.

Motor current — Check that the supply current matches recommended current 0
rating on product nameplate.

Electrical overload cutout — Check that the current matches the rating on 0
product nameplate.

3.2.3 Ferric Pump

Task Check
Ensure pump is energized. 0
Make sure that valves at the inlet and outlet are opened. 0
Start the pump manually, in order to prime and adjust dosing rates. 0
Prime the pump. See manual for details. 0
Adjust dosing according to inlet water flow rate. See below. 0
Check dosing rate with calibration cylinder. 0
3.2.4 Motorized Valve
Task Check
Ensure valve is energized. 0
Ensure valve opens/closes reliably in manual mode: 0
3.2.5 Diesel Pumps
Task Check
Check fuel level and oil levels in the engine, air compressor, pump bearings 0
and seal housing.
Consult engine operations manual before attempting to start the unit. 0
Allow pump to prime. 0
Adjust engine speed to desired output. 0
Baffinland Iron Mines Corporation McCue Project No. 137-0001

Operations and Maintenance Manual for Mary River Mine Waste Rock Pile Water Treatment Plant

11



3.2.6 pH Sensors

Task Check
Ensure sensor is calibrated. 0
Ensure the pH reading displayed locally at the Walchem panel is transmitted 0
correctly to PLC.

3.2.7 Geotube

Task Check
Ensure surface is clean of sediment and debris. 0
Ensure all inlet valve are open. 0
Ensure height of geotube does not exceed manufacturer recommended limit. 0

4.0 OPERATION

4.1 General Operating Instructions

Operation of the WTP will consist of ensuring major equipment (blowers, dosing pumps,
motorized valves, level transmitters) is running correctly, and ensuring influent/effluent
monitoring and sampling are conducted on schedule.

The drivers for pH adjustment and TSS treatment are operation of the Ferric Sulfate,
Hydrated Lime and Polymer Pump, along with the proper performance of the aeration
blowers and diffusers equipment.

The unit will run manually. During short term dormancy, the unit can be operated in a
“Sleep Mode” where the system is run in a re-cycle status using two submersible pumps
inside TA-130 and TA-230 to recirculate water from the end of each train to the beginning
of each train. Chemical injection is disabled during dormancy, however, the lime mixer
should remain on to maintain suspension of the hydrated lime slurry. Blowers will also
remain on to ensure suspension of solids within the reactor tanks.

Parameters to be measured and recorded daily include temperature, pH (typical values
are between 6.5 and 9), and TSS. The system must be monitored regularly to ensure pH
does not drop below the low level set point or raise above the level set point.

The pH reading should be recorded daily. The pH should be cross referenced regularly
with a hand held device. Should the pH differ from the hand held reading, the operator
should clean the pH electrodes using a 2-5% solution of hydrochloric acid.

System data can be recorded in the spreadsheet provided in Appendix B. Regular daily

monitoring of parameters such as pH, temperature, TSS, and Geotube height must be
recorded to ensure proper operation.
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4.2 Operating Procedure

The following section will outline the step-by-step procedures for operating the treatment
system.

4.2.1 Standard Operation
Inlet

The inlet pond level should be checked and recorded prior to start up. Two pond pumps
can be utilized to transfer raw water to the treatment system. Usage will depend on the
volume of treatment required. At low pond levels, one pond pump and one process train
can be utilized. At high levels, both pumps can be utilized to increase the treatment volume.

All pump discharge valves must be opened. The pumps (PU-100 A/B) shall be placed in
“‘Hand” at the PLC. This will energize the pumps and begin transfer of water to the
treatment system. The pumps will only turn on if a high level is measured by LSH-110/210
or LT-130/230.

Operators must ensure the inlet pond level is monitored, as the pumps do not include a
low level shut off.

Ferric Pumps (PU-010 A/B)

Water is transferred from the inlet pond to two reactor tanks (TA-110 and TA-210) where
ferric sulphate is injected. The dosage rate of the ferric pumps is determined by the inlet
quality of the raw water and can range from 0 to 20 mg/l. The dosage rate is to be
determined by the operator.

The dosage rate must be set manually at the pump. Once set, the pump can be set to
“Auto” at the control panel. The ferric pumps, PU-010 A and PU-010 B, will energize when
flow is detected by FIT-100 and FIT-200 respectively.

Before starting the pumps, all discharge valves must be opened.
Lime Pump (PU-020)

After coagulant addition, water flows by gravity to TA-120 and TA-220 where hydrated lime
is injected into the process. The dosage rate of the Lime pump is determined by the inlet
quality of raw water and the pH required, and can range from 0 to 300 mg/l. The dosage
rate is to be determined by the operator.

In manual mode, the speed of the pump can be set at the pump VFD, located on the lime
pump stand.

Pump speed will be dependent on the pH measured by pH-120, and the pH set point
entered into the panel (adjustable by an operator). At a setpoint of 8.5, the pump will
increase speed if pH-120 measures a pH below 8. If pH-120 measures a pH above 9,
pump speed will decrease. If pH is measured between 8 to 8.5, the dosage rate will remain
the same.

Baffinland Iron Mines Corporation McCue Project No. 137-0001
Operations and Maintenance Manual for Mary River Mine Waste Rock Pile Water Treatment Plant

13



At a pH above 9.5, MV-120 and MV-220 will close.

The lime pump will operate continuously, with chemical consistently recirculated to the lime
mixing tank (TA-020). This is done to ensure the lime slurry does not settle and solidify in
the piping system. At the end of every shift, clean water must be flushed through the piping
in order to prevent fouling. Flushing may be required more frequently depending on
operational conditions.

Due to the possibility of fouling, the lime pump system must be monitored for pressure
consistently.

Lime Solution Make Up

Hydrated lime solution is made manually, with the solution concentration ranging from 5-
10% depending on volume of raw water to be treated. A concentration of 5% is
recommended to minimize line fouling caused by the lime slurry. Higher concentrations
can be made, but more frequent line flushing will be required.

The lime tank mixer is operated from the panel, and should be operated continuously to
prevent the slurry from solidifying.

Polymer Pumps (PU-030 A/B)

The dosage rate of the ferric pumps is determined by the inlet quality and can range from
0 to 3 mg/l.

The dosage rate must be set manually at the pump. Once set, the pump can be set to
“Auto” at the control panel. The polymer pumps, PU-020 A and PU-020 B, will energize
when the transfer pumps, PU-200 A and PU-200 B are energized.

Before starting the pumps, all discharge valves must be opened.

Polymer Solution Make Up

Polymer solution is made manually, with concentration ranging from 0.1 to 0.25%
depending on volume to be treated.

The polymer tank mixer is operated from the panel, and should be kept on at all times to
maintain uniformity of the solution.

Blowers

The blowers are operated from the panel, and should be energized at all times when raw
water is being processed in the reactor tanks.

Both blowers (BL-100A and BL-100B) can be set in “Auto” at the panel, at which point they

will run continuously until the water level in TA-130 and TA-230 is measured to be less
than 6”. This level is settable at the panel.
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Raw Water Bag Filter

The bag filter provides filtration of water required for chemical makeup. The filter bags
should be replaced periodically when differential pressure across the filter exceeds
approximately 20 psi.

Geotube Bags

Water is transferred from the final reactor tanks (TA-130 and TA-230) by diesel generated
trash pumps (PU-200 A and PU-200 B) to the geotube pond. The transfer pumps, PU-
200A and PU-200B are operated based on the level measured by the reactor tank level
transmitters, LT-130 and LT-230 respectively. These set points are adjustable at the panel.
The height of the geotube bags must be monitored regularly.

4.3 Daily Operator Checklist

The following steps outline day-to-day operational procedures for the WTS.

Standard Operation

Task Check
Check inlet pond and record water level []
Check lime and polymer solutions, make up additional solution as 0
required.

Place PU-100 A (and PU-100 B if necessary) in Hand mode at the control 0

panel.

Set Ferric Sulphate pump (PU-010 A/ B) dose rate and place pump in
Auto at control panel. Ensure pump energizes when flow is detected by ]
FIT-100 or FIT-200.

Turn on hydrated lime pump (PU-020 A) manually. Adjust dose rate

based on flow measured by inlet flow meters. -
Monitor hydrated lime pump pressure gauge. If pressure gauge is 0
showing a pressure greater than 15 psi, flush line with water.
Set polymer pump dose rate at panel. Set in “remote” mode. Set pump to 0
auto at panel. Pump will turn on when PU-200A/B energize.
Set Blowers (BL-100 A/ BL-100B) to Hand. ]
Once onion tanks are full, set PU-200A/B to Auto (if using both trains). .
Ensure downstream valves to geotube bags are open.
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Observe reactor tank water levels to ensure inlet and outlet flows are 0
balanced.
Observe and record height of geotube bags. Height must not exceed 6 feet. []
Set PU-300 to auto in the panel. Once the water in the pond reaches the 0
operating float switch, the pump will be energized.
Discharge vales must be set manually to allow for discharge to the creek, 0
or recycle back to the inlet pond. Set valves in correct position.

Daily Shutdown
Task Check
Set inlet pump to Off position
Allow reactor tanks to be pumped down to 2 volume. [
Turn off chemical pumps. []
Flush lime line with water []
Keep lime mixer (Mix-020) on to ensure hydrated lime slurry remains in 0
liquid form.
If tanks are lowered, blowers can be turned off. If tanks are kept full, 0
energize recirculation pumps.
Check lime and polymer solutions, make up additional solution if required. []
Turn transfer pumps (PU-200 A/B) and discharge diesel pump (PU-300) 0
off.
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Memorandum

Date: May 20, 2015
To: Jim Millard (Baffinland Iron Mines Corp.)

c.c..  Oliver Curran (Baffinland Iron Mines Corp.), Cynthia Russel and Pierre Stecko (Minnow
Environmental Inc.).

From: Paul LePage (Minnow Environmental Inc.)

RE: Overview of MMER Sampling and Reporting

The Mary River Project is expected to become subject to the Metal Mining Effluent
Regulations (MMER) under Canada’s Fisheries Act in June 2015 upon the release of a
cumulative amount of greater than 50 cubic meters (m3) of effluent per day to the
receiving environment. As a result, under the MMER, Baffinland Iron Mines Corporation
(Baffinland) will be required to initiate Effluent and Water Quality Monitoring studies.

Minnow Environmental Inc. (Minnow) has prepared this memorandum to provide an
overview of the information that must be submitted to Environment Canada once the
Mary River Project becomes subject to the MMER. This memorandum has been
organized according to the timeline for which the ensuing monitoring information is
initially due to Environment Canada to meet Baffinland’s MMER obligations.

Information Required Within 60 Days of Initiation of Effluent Discharge

Information that must be submitted to Environment Canada within 60 days following the
release of effluent above the trigger level (i.e., 50 m3/day) includes the following:

e Name and address of the mine owner and operator;

o Name and address of the mine parent company;

e Final discharge point(s) plans, specifications, and general description;

¢ Final discharge point(s) coordinates, reported in latitude and longitude degrees,
minutes and seconds; and,

o Name of water body receiving final effluent discharge(s).

For the Mary River Project, the final discharge points may initially include MS-09 (East
Pond) and MS-06 (Ore Stockpile Runoff) locations. The MS-09 pond will collect runoff
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from the Early Revenue Phase (ERP) waste rock stockpile, whereas the MS-06 pond will
collect surface runoff from mine site infrastructure and treated sewage water. Notably,
effluent from sewage treatment facilities is not required to be monitored/reported under
the MMER, but there may be requirements for monitoring to meet Baffinland’s territorial
(permitting) obligations. It is also noteworthy that records regarding effluent flow
monitoring equipment (e.g., model numbers and year, manufacturer specifications for
key equipment/components) and a calibration log must be maintained by the mine, but
this information is not required to be routinely reported to Environment Canada.

The information indicated above must be submitted to the Environment Canada MMER
Authorization Officer assigned to the Mary River Project, as follows:

Ms. Susanne Forbrich, Regional Director
Environmental Protection Operations Directorate
Prairie and Northern Region

Eastgate Offices

9250 — 49" Street

Edmonton, AB T6B 1K5
Susanne.forbrich@ec.gc.ca

(780) 951 - 8866

Sampling Required Following Initiation of Effluent Discharge

Effluent and water quality monitoring must be initiated upon the mine becoming subject
to the MMER, and consists of:

o effluent deleterious substances monitoring;
o effluent acute toxicity testing;

o effluent volume monitoring;

e effluent characterization;

o effluent sublethal toxicity testing; and,

e receiving environment water quality.

Effluent deleterious substance (and pH) monitoring must be conducted weekly, at
least 24 hours apart, at the final effluent discharge point during periods of effluent
discharge. Analytical parameters measured for deleterious substance monitoring,
required laboratory detection limits, and monthly mean limits are provided in Table 1.
Baffinland will not be required to monitor effluent cyanide concentrations, as long as this
substance is not used as a process reagent within the operations area. In addition, the
monitoring frequency for radium-226 may be reduced in the event that concentrations
are below 0.037 Bq/L for 10 consecutive sampling events.
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Table 1: Effluent monitoring frequency and parameters associated with
deleterious substances, acute toxicity and characterization
monitoring components under the MMER.

Monitoring Monitoring Substance Dn(’elteet:tci)gn Mean Monthly
Component Frequency Limita Limit
Arsenic 0.010 mg/L 0.50 mg/L
Copper 0.010 mg/L 0.30 mg/L
Lead 0.010 mg/L 0.20 mg/L
Deleterious Nickel 0.010 mg/L 0.50 mg/L
Substances weekly Zinc 0.010 mg/L 0.50 mg/L
Total Suspended
Solids 2.0 mg/L 15.0 mg/L
Radium-226° 0.01 Bq/L 0.37 Ba/L
pH - -
Rainbow Trout — ) )
. Pass/Fail
Acute Toxicity Monthly -
Daphnia magna - ) )
Pass-Fail
Aluminum 0.05 mg/L -
Cadmium 0.00001 mg/L -
Iron 0.1 mg/L -
Mercury® 0.001 mg/L -
Effluent four-times per Molybd(?num 0.005 mg/L -
Characterization | year Ammonia 0.05 mg/L -
Nitrate 0.05 mg/L -
Hardness 1 mg/L -
Alkalinity 2 mg/L -
Specific ) )
Conductance
Fathead minnow - -
Effluent Sublethal | two-times per Ceriodaphnia - -
TOXiCity year Duckweed - -
Green alga - -

a8 Method detection limits for deleterious substances stipulated under the MMER, whereas those
for effluent characterization are recommended by Minnow to allow comparison to relevant
guidelines (e.g., Canadian Water Quality Guidelines)

b Sampling frequency can be reduced once the mine can demonstrate radium-226 concentrations

less than 0.037 Bqg/L over 10 consecutive sampling events, and mercury concentrations less

than 0.0001 mg/L over 12 consecutive sampling events.
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Acute toxicity testing must be conducted monthly, during periods of effluent discharge,
to assess the influence of mine effluent on rainbow trout and Daphnia magna based on
‘Pass/Fail’ endpoints. Should samples be shown to be acutely lethal (i.e., 250%
mortality), sampling frequency must be increased.

Effluent volume must be monitored in cubic meters (m3), and reported in m3day,
m3/month and m?3/year, as appropriate. The effluent volume data will be used to
calculate monthly loadings for each of the deleterious substances.

Effluent characterization must be conducted four times each calendar year, not less
than one month (30 days) apart, while the mine is depositing effluent. In the event that
effluent is discharged for only short periods each calendar year, the monitoring
frequency will be reduced. It is recommended that effluent characterization be
conducted at the same time as monitoring for deleterious substances and, if possible,
receiving environment water quality monitoring. The list of substances required for
effluent characterization is included in Table 1.

Effluent sublethal toxicity sampling must initially be conducted two-times annually
using the effluent that contributes the greatest loadings of deleterious substances to the
receiving environment. For each sampling event, sublethal toxicity tests must be
conducted using fathead minnow (Pimephales promelas; 7-day survival and growth
test), a cladoceran invertebrate (Ceriodaphnia dubia; 7-day survival and reproduction
test), duckweed (Lemna minor; 7-day growth inhibition test), and a green alga
(Psuedokirchneriella subcapitata; 3-day growth inhibition test) using standard test
methods (Environment Canada 2007a,b,c, 2011).

Receiving environment water quality monitoring must be conducted four times each
calendar year, not less than one month (30 days) apart, while the mine is depositing
effluent. At a minimum, the sampling areas for receiving environment water quality
monitoring at the Mary River Project must include an effluent-exposed station situated
downstream of the effluent discharge(s) and a reference station located upstream of any
mine effluent-related influences. Monitoring requirements for the receiving environment
monitoring include field measurements of water temperature, dissolved oxygen, pH and
specific conductance, as well as sampling for the substances required for deleterious
substance and effluent characterization monitoring (see Table 1).

In terms of initiation of effluent and receiving environment water quality sampling, the
following schedule is indicated in the MMER:

Deleterious Substances: Within one week of the mine becoming subject to MMER.
Effluent Acute Toxicity: Within one month of the mine becoming subject to MMER.
Effluent Volume: Within one week of the mine becoming subject to MMER.

Minnow Environmental Inc. Page 4 of 8 20 May 2015



Baffinland Iron Mines Corp. Overview of MMER Sampling and Reporting

Effluent Characterization: Within six months of the mine becoming subject to MMER.
Effluent Sublethal Toxicity: =~ Within six months of the mine becoming subject to MMER.
Receiving Water Monitoring: Within six months of the mine becoming subject to MMER.

For practicality, effluent volume should be monitored daily. In addition, given that
effluent is likely to be discharged over a relatively short period of ice-free conditions from
approximately June to September at the Mary River Project, the effluent
characterization, effluent sublethal toxicity and receiving environment water quality
monitoring must all be completed within six months of the Mary River Project becoming
subject to the MMER. Thus, Baffinland must be prepared to organize and conduct this
sampling in the summer 2015 open-water period.

Reporting Schedule and Content

Effluent monitoring reports are due to the Environment Canada Authorization Officer for
all tests and monitoring conducted during each calendar quarter not later than 45 days
after the end of the quarter, and annually not later than March 31st of the following
calendar year. The quarterly reports will include all information related to effluent
deleterious substances and pH (concentration and monthly mean concentration data),
the number of days effluent was discharged and the volume of effluent discharged
(monthly), mass loadings estimates from effluent for the deleterious substances, effluent
acute toxicity data, effluent characterization data, effluent sublethal toxicity data and
receiving environment water quality monitoring data. These reports will generally be
provided electronically, with the analytical data also required to be entered into the
Regulatory Information Submission System (RISS) database. A hypothetical schedule
for sampling and reporting, based on an initial effluent discharge date of 30 June 2015,
is provided as Table 2.

For the annual effluent and water quality monitoring report, key information that should
be provided to the Authorization Officer includes:

a) The dates on which each sample was collected for effluent characterization,
sublethal toxicity testing and water quality monitoring:

o four dates for effluent characterization (4 times per calendar year and not less
than 1 month apart), while the mine is depositing effluent;

o four dates for water quality monitoring (4 times per calendar year and not less
than 1 month apart), while the mine is depositing effluent;

e dates for sublethal toxicity testing (2 times each calendar year for 3 years and
once each year after the third year, with the first testing to occur on an effluent
sample collected not later than 6 months after the mine becomes subject to the
MMER). The sublethal toxicity testing date(s) should match the date(s) for
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Table 2: Example sampling and reporting schedule for Baffinland's Mary River Project under a hypothetical effluent discharge date of June 30, 2015.

Year 1 Reporting Period

. Sampling . .
Sampling First Quarter Second Quarter Third Quarter Fourth Quarter
Cc t e F
omponen Initiation (whenril?::l:‘acr)g’]ing) Report Report Report Report Annual Report
July, Aug, Sept Oct, Nov, Dec Apr, May, Jun Jun 30 to Dec 31
2015 2015 Jan, Feb, Mar 2016 2016 2015
Deleterious Substances July 1% - 81 2015 K@ 13 weeks of data; = 13 weeks of data; Tj?s?:;ﬂal:rer;t chi)s?:::ﬂaurer: 26 weeks of data;
and pH vy 1o-25 every wee 3 monthly averages| 3 monthly averages | . 9 . 9 6 monthly averages
likely (freeze-up) likely (freeze-up)
3 samolin 1 sampling event no effluent no effluent 4 samolin
Acute Toxicity July 15t_g" 2015 every month pling (assume Nov, Dec discharge discharge pling
’ events . . events
freeze up) likely (freeze-up) likely (freeze-up)
Effluent Volume continuous data continuous data for no effluent no effluent 3 months of
Effluent July 1°- 8" 2015 daily Oct discharge discharge continuous data; 4
(datalogger?) y 3 monthly averages
monthly averages | likely (freeze-up) likely (freeze-up) monthly averages
Effluent Characterization ) b 3 sampling 1 sampling event no effluent no effluent 4 sampling
Samolin July 2015 four times annually b (assume Nov, Dec discharge discharge b
piing events freeze up) likely (freeze-up) likely (freeze-up) events
. ) b 2 sampling . no effluent no effluent 2 sampling
Sub-lethal toxicity July 2015 twice annually none required discharge discharge
events . . events
likely (freeze-up) likely (freeze-up)
. 1 sampling event no effluent no effluent ;
- 3 samplin 4 samplin
va;r;ité?asTaiieofr:Iuent July 2015 four times annuallyb P Ib 9 (assume Nov, Dec discharge discharge P Ib 9
Receivi P events freeze up) likely (freeze-up) likely (freeze-up) events
eceiving
Environment
. 1 sampling event no effluent no effluent .
Upstream (reference) i b 3 sampling X X 4 sampling
Station July 2015 four times annually ovents” (assume Nov, Dec discharge discharge events”

freeze up)

likely (freeze-up)

likely (freeze-up)

MMER
Reporting

Reporting Date

due by Nov. 14,
2015

due by Feb. 14,
2016

due by May 15,
2016

due by July 15,
2016

due by Mar 31, 2016

@ Weekly monitoring samples must be collected a minimum of 24 hours apart
b Sampling events must be spaced at least one month (30 days) apart from one another, and thus fewer than four sampling events may occur in instances in which effluent is discharged over short periods.
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effluent characterization, as the sublethal toxicity sample must be an aliquot of
the effluent characterization sample; and,

o if the required number of tests were not conducted, indicate the reason why (i.e.,
the number of days that the effluent was being discharged or the habitat
conditions that prevented the collection of effluent characterization and/or water
quality monitoring samples).

b) The locations of the final discharge points from which samples were collected for
effluent characterization, noting that effluent characterization is conducted at all
identified final discharge points (FDPs).

c) The location of the final discharge point from which samples were collected for
sublethal toxicity testing and the data on which the selection of the final
discharge point was based:

e Indicate from which FDP the effluent was collected for the sublethal toxicity
testing and why that FDP was chosen for mines with more than one FDP (e.g.,
effluent that discharges into a sensitive receiving environment, has the greatest
mass loading).

d) The latitude and longitude of sampling areas for receiving environment water
quality monitoring, in degrees, minutes and seconds, and a description that is
sufficient to identify the location of the sampling areas (possibly supplemented
with maps).

e) The results of effluent characterization, sublethal toxicity testing and water quality
monitoring:

e Include the results from all analyses completed on effluent (chemical and
physical parameters), sublethal toxicity testing and receiving environment water
quality monitoring.

¢ Include results from all required parameters, as well as any optional site-specific
parameters that were measured.

e For sublethal toxicity testing, the laboratory reports should be included as an
appendix in the annual report.

f) The methodologies used to conduct effluent characterization and water quality
monitoring, and the related method detection limits:

e Some sampling methods are outlined in the Guidance Document for the
Sampling and Analysis of Metal Mining Effluent: Final Report available at
http://dsp-psd.pwgsc.gc.ca/Collection/En49-24-1-39E.pdf.
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¢ Indicate the methodology used (e.g., inductively coupled plasma combined with
mass spectrometry [ICP-MS], graphite furnace atomic absorption spectrometry
[GFAAS]) for effluent characterization and water quality monitoring.

e Indicate the method detection limits for the methodology used—for MMER
deleterious substances, the method detection limits identified in Table 1 should
be met. Note that the Canadian Council of Ministers of the Environment’s
Canadian Environmental Quality Guidelines (e.g., Water Quality Guidelines for
the Protection of Aquatic Life) or additional territorial/site-specific water quality
guidelines should also be considered for comparisons of the receiving
environment water quality monitoring.

g) A description of quality assurance and quality control measures that were
implemented and the data related to the implementation of those measures:

Conclusions

| trust the information provided in this memorandum provides you with sufficient
overview of the MMER sampling and reporting that Baffinland will be required to fulfil to
meet its MMER obligations. Once organized, Minnow would be happy to review your
monitoring schedules to verify that MMER compliance will be met. Should you require
further details or wish to discuss any aspect of this information, please do not hesitate to
contact me at your convenience.

Paul LePage, M.Sc.

Senior Project Manager / Aquatic Biologist
Minnow Environmental Inc.

2 Lamb Street

Georgetown, ON  L7G 3M9

Tel : (905) 873-3371 ext. 226

Fax: (905) 873-6370
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EXECUTIVE SUMMARY

The Mary River Project is an operating high-grade iron mine located in the Qikigtani Region of
northern Baffin Island, Nunavut. Owned and operated by Baffinland Iron Mines Corporation
(Baffinland), the mine began commercial operation in 2015. Mining activities at the Mary River
Project include open pit ore extraction, ore haulage, stockpiling, crushing, and screening, followed
by transport by truck to Milne Port for subsequent seasonal loading onto bulk carrier ships for
transfer to European markets. No milling or additional processing of the ore is conducted on-site
and therefore no tailings are produced at the Mary River Project. Mine waste management
facilities at the Mary River Project thus consist simply of a mine waste rock stockpile and surface
runoff collection/containment ponds currently situated near the mine waste rock stockpile and ore
stockpile areas.

The Mary River Project became subject to the Metal Mining Effluent Regulations (MMER) under
the Fisheries Act in July 2015. The MMER outline requirements for routine effluent and water
quality monitoring and for biological monitoring, collectively referred to as Environmental Effects
Monitoring (EEM) studies. The objective of EEM is to determine whether mine effluent is causing
an effect on the fish population, the use of fisheries resources (i.e., mercury accumulation in fish
tissues) and/or fish habitat (benthic invertebrate communities). A Study Design for the initial
phase of biological EEM at the Mary River Project was submitted to, and following comments and
discussions, approved by Environment and Climate Change Canada (ECCC). The field
component of the Phase 1 EEM biological study at Mary River Project was implemented in August
2017 using the approach outlined in the approved study design, focusing on the evaluation of
effects at effluent-exposed areas of two watercourses, Mary River Tributary-F and Mary River. In
accordance with MMER requirements, this Interpretive Report provides a summary of effluent
and water quality monitoring data and the results of the Mary River Project Phase 1 EEM
biological study.

Effluent from the Mary River Project primary discharge (MS-08) met all MMER limits during normal
mine operations in 2015, 2016 and, with the exception of the discharge of effluent with low pH
and elevated mean monthly Total Suspended Solids (TSS) concentrations in August and/or
September, also met MMER limits in 2017. The mine effluent was non-acutely lethal to rainbow
trout and Daphnia magna in each of 2015 and 2016, but was acutely toxic to both test species in
an August 2017 test and to D. magna in a September 2017 test. Due diligence and corrective
actions related to these non-compliant discharges were undertaken by Baffinland in 2017
(Appendix B). Sublethal toxicity tests conducted using final effluent samples showed no effects
on survival or growth of fathead minnow or on growth of green algae over the Phase 1 EEM
period. Occasional effects on survival and/or reproduction of planktonic invertebrates and more




minnow environmental inc. Mary River Project
Project 177202.0033 Phase 1 EEM Interpretive Report

consistent growth inhibition to duckweed were shown in effluent sublethal toxicity tests conducted
from 2015 to 2017. However, effects to these test organisms were observed at effluent
concentrations higher than those typically expected within the mine receiving environment,
suggesting limited potential for similar sublethal toxicity effects within the immediate Mary River
Tributary-F effluent-exposed area. Effluent concentrations estimated for the immediate receiving
waters of Mary River Tributary-F were less than 1% after complete mixing based on extrapolation
of field specific conductance measures and hydrological gauging station data in 2017.

Water chemistry at effluent-exposed areas of Mary River Tributary-F showed slightly elevated
ammonia, nitrate and/or sulphate concentrations compared to reference conditions during periods
of effluent discharge in 2016 and 2017, but concentrations of these parameters were consistently
well below applicable water quality guidelines (WQG). Within the effluent-exposed area of Mary
River, average nitrate concentrations were slightly elevated compared to the applicable reference
area, but only in 2017 and concentrations remained well below WQG, suggesting that the
elevated nitrate concentrations were not ecologically meaningful.

The benthic invertebrate community survey indicated no significant differences in primary EEM
endpoints of density, richness, Simpson’s Evenness and Bray-Curtis Index between effluent-
exposed and reference areas of Mary River Tributary-F. In turn, this suggested no adverse
influences to the benthic invertebrate community of Mary River Tributary-F associated with
exposure to mine effluent. The fish population survey indicated no substantial differences in
community species composition between the effluent-exposed and reference areas of Mary River,
but potentially higher abundance of fish at the effluent-exposed area due to natural habitat factors.
The Mary River arctic charr (Salvelinus alpinus) population showed no significant difference in
size (length-frequency) structure, and no significant difference in proportion of young-of-the-year
(YOY) individuals between the effluent-exposed and reference areas. In addition, length and
weight of non-YQY arctic charr did not differ significantly between populations sampled at the
effluent-exposed and reference areas of Mary River. Although non-YQY arctic charr captured at
the effluent-exposed area had significantly lower condition (length-at-weight relationship) than
those captured at the reference area, the magnitude of this difference was small (i.e., -4.5%) and
within the applicable fish condition Critical Effect Size of £10% used for EEM studies, suggesting
that this difference was not ecologically meaningful.

Overall, the Mary River Project Phase 1 EEM indicated very low effluent concentrations within the
immediate Mary River Tributary-F receiving environment. Commensurately, only minor effluent-
related influences on water quality of this watercourse and farther downstream at Mary River
during periods of effluent discharge were indicated, with pH and concentrations of all parameters
potentially associated with the mine effluent consistently meeting applicable WQG in both
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watercourses. Although Mary River non-YQOY arctic charr had lower condition at the effluent-
exposed area than at the reference area, concentrations of mine-related parameters well below
WQG and no effluent-related influences on primary EEM benthic invertebrate community
endpoints closer to the effluent discharge at Mary River Tributary-F suggested that factors other
than mine-effluent accounted for this difference in non-YQOY arctic charr condition.

Based on the prescribed EEM frequency under the MMER, the Study Design for the next Mary
River Project EEM biological study must be submitted to ECCC no later than six months prior to
implementing field collections in 2020. Using the EEM framework, the next phase of biological
monitoring (Phase 2) will require an effects assessment, in part, to determine whether the
occurrence of the difference in fish condition indicated in this initial Phase 1 EEM is consistent.
The corresponding Interpretive Report will be required to be submitted to ECCC by
January 10, 2021.
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1 INTRODUCTION

The Mary River Project, owned and operated by Baffinland Iron Mines Corporation (Baffinland),
is a high-grade iron ore mining operation located in the Qikigtani Region of northern Baffin Island,
Nunavut (Figure 1.1). Open pit mining, including pit bench development, ore haulage and
stockpiling, and the crushing and screening of high-grade iron ore, commenced at the Mary River
Project in mid-September 2014. No milling or additional ore processing is conducted on-site. For
the initial mining stages at the Mary River Project, as much as 4.2 million tonnes (Mt) of
crushed/screened ore is transported annually by truck to Milne Port, which is located
approximately 100 km north of the mine site. At Milne Port, the ore is stockpiled before being
loaded onto bulk carrier ships for transport to European markets during the summer ice-free
period. No tailings are produced during ore processing, and therefore mine waste management
facilities at the Mary River Project include a mine waste rock stockpile and surface runoff collection
ponds currently situated near the mine waste rock stockpile and ore stockpile areas.

The Mary River Project became subject to the Metal Mining Effluent Regulations (MMER) under
the Fisheries Act in July 2015 as a result of the discharge of effluent in excess of 50 cubic meters
(m?3) per day from a temporary mine waste rock settling pond. The MMER outline requirements
for routine effluent and water quality monitoring and for biological monitoring, collectively referred
to as Environmental Effects Monitoring (EEM) studies, as a condition governing the authority to
discharge effluent (Environment Canada 2012; Government of Canada 2017). The objective of
EEM is to determine whether mine effluent is causing an effect on the fish population, the use of
fisheries resources (i.e., mercury accumulation in fish tissues) and/or fish habitat (benthic
invertebrate communities; Environment Canada 2012). In August 2016, a Study Design for the
initial phase of biological EEM at the Mary River Project (herein referred to as the Mary River
Project Phase 1 EEM) was provided to Environment and Climate Change Canada (ECCC;
Minnow 2016a). Approval of the study design was received from ECCC following comment and
discussions conducted at the site on August 16" and 17, 2017 (Appendix A). The field
component of the initial Phase 1 EEM biological study at the Mary River Project was implemented
in August 2017 with no deviations from the approved Study Design. In accordance with MMER
requirements, this Interpretive Report provides a summary of effluent and water quality monitoring
data and the methods, results and conclusions of the Mary River Project Phase 1 EEM biological
study.

January 2018 6
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2 METHODS

2.1 Overview

The EEM program consists of effluent and receiving environment water quality studies and
biological studies (Government of Canada 2017). Effluent characterization, effluent sublethal
toxicity testing, and receiving environment water quality monitoring was conducted by Baffinland
environment department personnel during periods of effluent discharge in accordance with EEM
requirements (Environment Canada 2012) over the 2015 to 2017 Phase 1 EEM period. Additional
receiving environment water quality data were also collected at the same time as implementation
of the biological monitoring field study. The Mary River Project Phase 1 EEM biological study,
including a benthic invertebrate community survey and a fish population survey, was implemented
from August 24t to 28" 2017 led by Minnow Environmental Inc. (Minnow) biologists. The
Phase 1 EEM biological field study also included collection of habitat information to support the
interpretation of benthic invertebrate community and fish population data (Appendix C). Effluent
total mercury concentrations were consistently below 0.10 pg/L since the mine became subject
to the MMER in July 2015, and therefore no fish tissue survey was required as part of the Mary
River Project Phase 1 EEM biological study in accordance with the MMER statutes (Environment
Canada 2012; Minnow 2016a). Each EEM study component incorporated a data quality program
to provide checks for sample collection and analysis, and to allow for data quality to be assessed
in the context of the study objectives. A description of the Mary River Project Phase 1 EEM study
areas and the methods used for sample collection, sample processing and data analysis for each
study component are described in the sub-sections below.

2.2 Study Area Locations and Habitat Characterization

Wastewater management at the Mary River Project includes the collection of surface and
seepage water originating from the mine waste rock stockpile into a containment pond. Following
solids removal via pond-based settling and verification that effluent quality is compliant with
applicable territorial and federal limits, effluent is piped to a Final Discharge Point (FDP) located
approximately 875 m southeast of the containment pond, referred to as Station MS-08
(Figure 2.1). Atthe MS-08 FDP, mine effluent is released overland (i.e., no defined channel) into
a depression that then meets with an unnamed tributary to the Mary River, herein referred to as
Mary River Tributary-F, approximately 2.2 km southeast of the discharge point. From this
confluence, Mary River Tributary-F flows south approximately 3.3 km before discharging into Mary
River (Figure 2.1).

For the purposes of the Phase 1 EEM biological study, Mary River Tributary-F downstream of the
effluent confluence and Mary River extending approximately 2 km downstream of the Mary River
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Tributary-F confluence served as the mine effluent-exposed areas for the benthic invertebrate
community survey and fish population survey, respectively (Figure 2.1). Reference areas for the
2017 EEM study included Mary River Tributary-F upstream of the effluent channel for the benthic
invertebrate community survey, and Mary River just upstream of Mary Lake for the fish population
survey (Figure 2.1). Separate reference areas were required for the benthic invertebrate and fish
community surveys because in part, as confirmed during the Phase 1 EEM biological study, fish
are naturally absent from Mary River Tributary-F. Similarly, an approximately 20 m high cascade
located on Mary River just upstream of the Mary River Tributary-F confluence acts as an
impassable barrier to fish migration, contributing to the natural absence of fish from areas located
upstream of this confluence and precluding its use as a reference area. Following consultation
with ECCC during meetings held on August 16" and 17, 2017, it was agreed that Mary River
upstream of Mary Lake would serve as an appropriate reference area for the fish population
survey given known differences in water quality at other candidate reference areas (e.g., Tom
River) and authorized fish collection permit conditions.

Habitat characterization was conducted at the Phase 1 EEM study areas to allow evaluation of
comparability in abiotic and biotic features between the effluent-exposed and reference study
areas used for the benthic invertebrate community and fish population surveys (Figure 2.1). At
each study area, a general characterization of riffle habitat was conducted at one to three stations’
that included transect measurements of wetted and bankfull channel width (m), water depth (cm),
water velocity (m/s) and substrate size (intermediate axis diameter in mm). In addition,
determination of stream gradient, and qualitative estimates for features including stream
morphology, relative substrate composition, instream vegetation (e.g., algae and/or macrophytes)
and relative amounts of functional instream fish cover structure was conducted at each station.
At each transect, channel width was determined using a measuring tape, and water depth and
velocity were measured from 3 — 19 points’ using a standard wading rod and a Hach FH950
Velocity Flow Meter with electromagnetic sensor (Hach, Loveland, CO), respectively. Gradient
was determined using a Suunto PM-5/360 PC clinometer (Suunto, Vantaa, Finland). The habitat
characterization data formed the basis for habitat descriptions for each study area, which are
appended in this report (Appendix C). Where station replication allowed (i.e., minimum of three
stations per area), quantitative data were compared statistically between the effluent-exposed

' Habitat characterization was conducted at three stations from each benthic invertebrate community study area, two
stations at the effluent-exposed fish population study area, and one station at the reference fish population study area.
The number of stations, and number of sampling points along transects, varied based on channel width, habitat
complexity and relative ease of sampling (as dictated by depth, water velocity and safety concerns associated with
these variables).
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and reference areas. These results, as well as the general comparisons of qualitative features,
were taken into consideration during interpretation of the EEM biological data.

23 Effluent and Water Quality Monitoring

Effluent monitoring (effluent volume, chemical characterization, and sub-lethal toxicity) and
receiving environment water quality monitoring (chemical characterization) were conducted at the
Mary River Project in accordance with MMER requirements (Environment Canada 2012). As part
of its EEM requirements, Baffinland must provide an annual effluent and receiving environment
water quality monitoring report to ECCC by March 315t of the following year that includes sampling
locations, dates, methods and results together with information on quality assurance and quality
control (QA/QC) for this sampling (Government of Canada 2017). Only a summary of routine
effluent and water quality monitoring data need be included in the EEM interpretive report, and
therefore the following paragraphs provide a brief overview of the effluent and receiving
environment water quality monitoring methods. Additional receiving environment water quality
samples were collected at the same time as the biological study to support interpretation of the
benthic invertebrate community and fish population data, and therefore more detailed methods
pertaining to the collection and analyses of these samples are provided below.

2.3.1 Effluent Quality

Effluent quality monitoring included routine monitoring for MMER deleterious substances, effluent
characterization, and effluent sub-lethal toxicity sampling and testing. During periods of
discharge, effluent volume and chemistry samples for routine MMER sampling and chemical
characterization were collected at two final discharge points of compliance, referred to as
Station MS-08 and Station MS-06 (Figure 2.1). Volumes of effluent discharged from the final
discharge points monitored continuously in cubic metres per day (m®/day) were compared using
monthly averages and cumulative totals (in m3) by year. In addition to MMER deleterious
substances (total suspended solids, arsenic, copper, lead, nickel, zinc and radium-226) and pH,
effluent characterization included analysis of temperature, conductivity, hardness, alkalinity,
ammonia, nitrate, sulphate and other metals required for EEM (i.e., aluminum, cadmium, iron,
mercury, molybdenum and selenium). Effluent characterization samples were collected up to four
times per calendar year at intervals of not less than 30 days apart from the final effluent discharge
point in accordance with the MMER?. Monthly means were calculated for each of the monitored
parameters, with those for deleterious substances and mercury compared to MMER limits and to

2 Because effluent is discharged intermittently over the course of a relatively short open-water period (i.e.,
approximately 3 — 4 months), the requirement that effluent characterization and sublethal toxicity samples be collected
not less than 30 days apart can result in a frequency of sampling events lower than four and two times per year,
respectively.
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the EEM fish tissue survey trigger limit (i.e., 0.1 ug/L), respectively. The monthly mean data were
also compared over the Phase 1 EEM period as a means to track changes in effluent quality over
time.

Effluent samples were collected monthly for acute lethality testing, and up to two times per
calendar year for sublethal toxicity testing using effluent collected at Station MS-082. Final effluent
samples were collected into pre-labelled plastic containers provided by the toxicity laboratory, put
on ice inside coolers, and shipped to the toxicity laboratory where they arrived within 48 hours of
collection. Acute toxicity tests were conducted using rainbow trout (Oncorhynchus mykiss) and
the invertebrate Daphnia magna in accordance with standard Environment Canada (1990, 2000)
protocols. Sublethal toxicity tests were conducted using fathead minnow (Pimephales promelas;
7-day survival and growth test), a cladoceran invertebrate (Ceriodaphnia dubia; 7-day survival
and reproduction test), duckweed (Lemna minor; 7-day growth inhibition test), and a green alga
(Pseudokirchneriella subcapitata; 3-day growth inhibition test) using standard test methods (i.e.,
Environment Canada 2007a,b,c; 2011). For fathead minnow and C. dubia tests, an LCsg (i.e.,
lethal concentration to 50% of test organisms) was calculated from the mortality data by laboratory
personnel. Chronic toxicity test ICys (inhibitory concentration that reduced larval fathead minnow
growth by 25%, reduced the number of C. dubia neonates produced by 25%, inhibited P.
subcapitata and L. minor growth and/or frond production by 25%) values were calculated from
the growth or reproductive data. Reference toxicant testing was employed to ensure that all test
systems met protocol criteria during effluent testing. All 1C2s data were derived by the toxicity
laboratory using non-linear regression models or linear interpolation, as appropriate, aided by
Comprehensive Environmental Toxicity Information System (CETIS) software (Tidepool Scientific
Software, McKinleyville, CA). As required under the MMER, the sub-lethal toxicity data were
reported to ECCC as part of Baffinland quarterly and annual reporting for the Mary River Project,
the results of which are summarized in this report.

2.3.2 Receiving Environment Water Quality
2.3.2.1 Sample Collection and Laboratory Analysis

Receiving environment water quality monitoring included collection of in situ measurements and
samples for water chemistry analysis. During biological monitoring, in situ water temperature,
dissolved oxygen, pH and specific conductance (i.e., temperature standardized measurement of
conductivity) was measured near the bottom of the water column at all benthic invertebrate
community (benthic) stations and fish population study areas. These measurements were made
using a calibrated YSI ProDSS (Digital Sampling System) meter equipped with a 4-Port sensor
(YSI Inc., Yellow Springs, OH). Additional supporting water quality information, including
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observations of water colour and clarity, were also recorded at each benthic station during EEM
biological sampling.

Receiving environment water quality monitoring data were collected routinely by Baffinland
personnel at two designated MMER-EEM stations located on Mary River. Water sampling for
EEM is conducted at an effluent-exposed station located downstream of the Mary River
Tributary-F confluence on Mary River (Station MS-08-DS), and at a reference station situated
upstream of the cascade barrier and Mary River Tributary-F confluence on Mary River
(Station MS-08-US; Figure 2.1). In accordance with the MMER, the routine receiving environment
water samples were collected during periods of effluent discharge not less than 30 days between
sampling events up to four times per calendar year?. In addition to the sampling stations indicated
above, routine water quality monitoring is conducted on Mary River Tributary-F (Station FO-01)
and additional reference (GO series stations), effluent-exposed (EO series stations) and other
(CO series stations) locations on Mary River (Figure 2.1) to meet environmental regulatory
requirements outside of the MMER. Water chemistry samples were collected by hand from mid-
column directly into labelled sample bottles pre-dosed with required chemical preservatives or
into collection bottles triple-rinsed with ambient water for analyses not requiring sample
preservation using methods consistent with Baffinland standard operating procedures. Following
collection, the water quality samples were placed in coolers and maintained at cool temperatures
during shipment to the analytical laboratory. Water quality samples collected during the biological
field study were shipped to ALS Global (Waterloo, ON) for analysis. The water chemistry samples
were analyzed for the same parameters indicated previously for routine effluent monitoring and
effluent characterization using standard laboratory methods. Although holding times for water
chemistry samples were generally adhered to, logistical constraints related to the remoteness of
the Mary River Project occasionally resulted in the analysis of parameters such as pH that were
outside of recommended holding times.

2.3.2.2 Data Analysis

In situ water quality measurements were compared statistically between Mary River Tributary-F
effluent-exposed and reference benthic study areas, and between Mary River fish population
survey study areas using Analysis-of-Variance (ANOVA). Prior to conducting the ANOVA tests,
data were log1o transformed as required to meet assumptions of normality and homogeneity of
variance. In instances where normality could not be achieved through data transformation, non-
parametric Mann-Whitney U-tests were used to validate the statistical results from the ANOVA

3 Because effluent is discharged intermittently over the course of a relatively short open-water period (i.e.,
approximately 3 — 4 months), the requirement that receiving environment water chemistry samples be collected not
less than 30 days apart can result in a frequency of sampling events lower than four times per year.
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tests. Similarly, in instances in which variances of normal data could not be homogenized by
transformation, pair-wise comparisons were conducted using Student’s t-tests assuming unequal
variance to validate the statistical findings of the ANOVA tests. All statistical comparisons were
conducted using SPSS Version 12.0 software (SPSS Inc., Chicago, IL). In addition to these
comparisons, dissolved oxygen and pH data from each station were compared to applicable
Water Quality Guidelines for the protection of aquatic life (WQG)*. Effluent concentration in the
mine receiver at the time of EEM biological sampling was estimated through extrapolation of field
measured specific conductance at the benthic effluent-exposed and reference areas and daily
average specific conductance of the MS-08 effluent discharge from August 30" to
September 5", 2017 (i.e., 2,658 uS/cm) as described in Environment Canada (2012).

Water chemistry data were compared between the mine effluent-exposed and reference areas
and to applicable WQG. To simplify the discussion of results, the magnitude of difference in
parameter concentrations was calculated as the effluent-exposed area concentration divided by
the respective reference area concentration. The magnitude of difference in parameter
concentrations was qualitatively assigned as slightly, moderately or highly elevated compared to
concentrations measured at the reference area using the categorization described in Table 2.1.

Table 2.1: Magnitude of Difference Categorizations for Water Chemistry Comparisons

Categorization Magnitude of Difference Criterion

Concentration 3-fold to 5-fold higher at effluent-exposed area versus
the reference area.

Concentration 5-fold to 10-fold higher at effluent-exposed area versus
the reference area.

Concentration = 10-fold higher at effluent-exposed area versus the
reference area.

Slightly elevated

Moderately elevated

Highly elevated

24 Benthic Invertebrate Community Survey
241 Overview

A standard EEM benthic invertebrate community (benthic) survey was conducted for the Mary
River Project Phase 1 EEM (Minnow 2016a). The benthic survey employed a Control-Impact
design with sampling conducted at Mary River Tributary-F downstream (MRTF-EXP; effluent-
exposed) and upstream (MRTF-REF; reference) of the channel receiving effluent from the MS-08
FDP (Figure 2.2). Five stations were sampled at each study area to provide adequate statistical

4 Canadian Environmental Quality Guidelines (CCME 1999, 2017) were used as the primary source for WQG. For
parameters in which no CCME guideline was available, Ontario Provincial Water Quality Objectives (OMOEE 1994) or
British Columbia Water Quality Guidelines (BCMOE 2017) were used as WQG.

January 2018 14



558|000 560|000 562i000 564i000 566i000
\/\ céﬁ\\\\\}\ \
== y = =
m of Ve
MS-08 MS-08
FDP Outflow AN
q\ -
o / o
o o
S S
(ol I~ ©
> >
~ ® ~
Mary River
Project
CLry North Branc®
('S
N
S
N
8
o q} o
S ) =]
S < 2
Sy i Ky B
> Exploration & >
~ Camp Oy ~
Sheardown
Lake A
Nw Site
A\
8 8
< Sheardown \ | &
p Lake 5
~ SE ~
MS-06
Outflow
[\,
N 7%
W, \‘YQ ¥
\ &6‘ &'b
N, «¥" @MRTF-REF1
%
g X \’ZIC/?& & MRTF-REF2 S
S NS 2’75/ C\Q_ ® ]
o Ca -~ =l
z \~~ ¥ @ MRTF-REF3 2
~ > @ MRTF-REF4 ~
‘ @ NRTF-REF5
J
@I MRTF-EXP1
MRTF-EXP2
© MRTF-EXP3
@ MRTF-EXP4
@ MRTF-EXP5
o o
8 8
g g 0 125 250 500 |- g
> L 1 1 1 1 1 1 1 ] >
~ / Meters ~
T T T T T
558,000 560,000 562,000 564,000 566,000

LEGEND
Benthic Invertebrate Station
® Effluent-Exposed
® Reference
B Final Discharge Point (FDP)
A\ Mary River Cascade Barrier
Discharge Line
=== Qverland Effluent Channel

for the Mary River Project EEM, August 2017

Benthic Invertebrate Community Station Locations

0 0.75 15
L 1 1 1 1 1 1 1 I km

Map Projection: UTM Zone 17N NAD 1983
Data Source: Reproduced under licence from Her Majesty the Queen in Rights of
Canada, Department of Natural Resources Canada. All rights reserved.

N

S

Date: January 2018

Project No 177202.0033

Figure 2.2

Document Path: S:\Projects\177202\177202.0033 - Baffinland 2017\2 - Mapping\Interpretive Report\17-33 Fig 2.2 BI Station Locations.mxd

January 2018 | 15




minnow environmental inc. Mary River Project
Project 177202.0033 Phase 1 EEM Interpretive Report

power to detect differences in benthic metrics of + two standard deviations at an a and 8 of 0.10,
which is consistent with EEM guidance (Environment Canada 2012). Habitat features including
sampling depth and physical properties of the substrate were standardized among stations and
between areas, to the extent possible, to minimize natural habitat influences as a factor
contributing to benthic invertebrate community differences between study areas.

2.4.2 Sample Collection and Laboratory Analysis

Shallow (0.3 m) riffle-run habitat characterized by cobble-gravel substrate (i.e., erosional habitat)
was targeted for benthic sampling at study areas within the Mary River Tributary-F (MRTF)
system. Water depths in riffle habitat at MRTF study areas at the time of the August 2017 EEM
field study were typically less than 10 cm (Appendix C) and at least 15 cm of water is required to
effectively sample with a Hess sampler. Water depths as little as 3 cm can be sampled using a
Surber sampler and therefore, following consultation with ECCC, the collection equipment for the
EEM benthic invertebrate community survey was changed to a Surber sampler rather than a Hess
sampler as indicated in the original Minnow (2016a) study design®. The Surber sampler used to
collect the benthic samples had a sampling area 0.093 m? and was equipped with 500-um mesh.
At each station, one sample representing a composite of three sub-samples (i.e., 0.279 m? total
area), was collected to ensure a representative sample. Each sub-sample was collected by
carefully placing the sampler on undisturbed substrate and subsequently scrubbing all coarse
material within the sampler area (to a depth of approximately 10 cm) while allowing the current to
carry all dislodged organisms into the sampler net. After all substrate within the sampler was
completely washed, the sampler was moved to the next sub-sample location and the procedure
repeated. Following collection of the third sub-sample using the above procedure, all material
and organisms retained in the collection net were carefully transferred into pre-labeled wide-
mouth plastic jars. As a precautionary measure, internal sample labels were also used to ensure
correct sample identification at the lab. Supporting information collected at each station included
measurement of sampling depth (cm), water velocity (m/s), and substrate size (intermediate axis
diameter in mm), qualitative estimates of substrate embeddedness (%) and vegetation presence
(type and %), general habitat notes (e.g., presence of oxyhydroxide precipitate/deposition), in situ
surface water quality at the sediment-water interface (see Section 2.3.2), and global positioning
system (GPS) coordinates (recorded in latitude and longitude decimal degrees and based on the
North America Datum of 1983 [NAD 83]).

The benthic samples were preserved to a level of 10% buffered formalin in ambient water
following collection. At the conclusion of the field study, the benthic samples were submitted to

5 The change is sampling equipment was requested through, and granted by, Erik Allen (ECCC, Prairie and Northern
Regions) via e-mail correspondence on August 24, 2017.
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Zeas Inc. (Nobleton, ON) for analysis following standard sorting methods and incorporating
recommended Environment Canada (2012) QA/QC procedures for assessing sub-sampling error
and sorting recovery checks (Appendix E). Upon arrival at the laboratory, a biological stain was
added to each benthic invertebrate community sample to facilitate greater sorting accuracy. The
samples were washed free of formalin in a 500 pm sieve and the remaining sample material was
then examined under a stereomicroscope at a magnification of at least ten times by a technician.
All benthic invertebrates were removed from the sample debris and placed into vials containing a
70% ethanol solution according to major taxonomic groups (e.g., phyla, orders). A senior
taxonomist later enumerated and identified the benthic organisms to the lowest practical level
(typically to genus or species) using up-to-date taxonomic keys. Following identification,
representative specimens of each taxon were preserved in a 75% ethanol/3% glycerol solution,
placed in separately labeled vials, and stored as part of a voucher collection for potential future
reference for the Mary River Project EEM.

2.4.3 Data Analysis

Analysis of benthic invertebrate community data was completed at both family level (FL) and
lowest practical level (LPL) of taxonomic identification. Although statistical analysis of the data
was conducted at both levels of taxonomy (Appendix E), FL taxonomy was used as the basis for
evaluation of ‘effects’ as this level of taxonomy is recommended for EEM (Environment
Canada 2012), with the LPL taxonomy used to provide more comprehensive evaluation of the
benthic data. Benthic invertebrate communities were assessed using EEM primary metrics of
mean taxonomic richness (number of taxa), mean invertebrate abundance (or “density”; average
number of organisms per m?), Simpson’s Evenness Index (E) and the Bray-Curtis Index of
Dissimilarity as required under the MMER (Table 2.2; Environment Canada 2012). Simpson’s E
and Bray-Curtis indices were calculated separately for FL and LPL taxonomy using formula
provided by Environment Canada (2012). Additional comparisons were conducted using absolute
densities and the percent composition of dominant/indicator taxa, functional feeding groups and
habitat preference groups (calculated as the abundance of each respective taxon group relative
to the total number of organisms in the sample). Dominant/indicator taxon groups were defined
as those groups representing greater than 10% of the community at any one station and/or an
average of greater than 5% of the community at any one study area, or any groups considered to
be important indicators of environmental stress. Functional feeding groups (FFG) and habitat
preference groups (HPG) were assigned based on Pennak (1989), Mandaville (2002), and/or
Merritt et al. (2008) designations for each taxon.

All required and supplementary benthic invertebrate community endpoints were summarized by
separately reporting mean, median, minimum, maximum, standard deviation, standard error and
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Table 2.2: Required and Supporting Endpoints to be Examined for EEM Benthic
Invertebrate Community Survey

Response Endpoint Critical Effect Size
._‘E’ o Organism density (number of invertebrates-m?) + 2 reference standard deviations of the mean
g’ ‘g Taxonomic richness (number of taxa) + 2 reference standard deviations of the mean
-
% g Simpson's Evenness + 2 reference standard deviations of the mean
%’ = Bray-Curtis Index of dissimilarity + 2 reference standard deviations of the mean

Proportion of dominant groups -

Proportion of metal-sensitive groups -

Proportion of Functional Feeding Groups (FFG) -

Shannon-Wiener Diversity -

Supporting Response
Variables®

Proportion of Habitat Preference Groups (HPG) -

a Endpoints to be used for determining "effects" as designated by statistically significant differences betw een effluent-exposed and reference
areas (Environment Canada 2012)

b These analyses are for informational purposes and significant differences betw een exposure and reference areas are not necessarily used to
designate an effect (Environment Canada 2012).

sample size for each study area. Differences between the effluent-exposed and reference areas
were preferentially tested using ANOVA and untransformed, normally distributed data. However,
in the event that data were determined to be non-normal, a suite of transformations including
log1o, square root, fourth root, and power; was applied to the data and evaluated for normality.
The transformation that resulted in normal data with lowest skew and kurtosis values was then
used for statistical testing using ANOVA. In instances where normality could not be achieved
through data transformation, non-parametric Mann-Whitney U-tests were used to validate the
statistical results from the ANOVA tests. All statistical comparisons were conducted using R
programming (R Foundation for Statistical Computing, Vienna, Austria). An effect on the benthic
invertebrate community was defined as a statistically significant difference in taxon richness,
density, Simpson’s E or Bray-Curtis Index, calculated at FL taxonomy, between the effluent-
exposed area and the reference area at an alpha level of 0.10 (Environment Canada 2012).

In addition to statistical comparisons, the magnitude of difference between effluent-exposed and
reference area means was calculated for each benthic invertebrate community metric where a
significant difference was detected. The benthic invertebrate community survey was designed to
have sufficient power to detect a difference (effect size) of + two standard deviations (SD), and
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therefore, the magnitude of the difference was calculated to reflect the number of reference mean
SD (SDrer) using equations provided by Environment Canada (2012). A Critical Effect Size for
the benthic invertebrate community survey (CESgic) of + 2 SDgrer was used to define any
ecologically relevant ‘effects’, which is analogous to differences beyond those expected to occur
naturally between two areas that are uninfluenced by any anthropogenic inputs (i.e., between
pristine reference areas; see Munkittrick et al. 2009; Environment Canada 2012). If a significant
difference between areas was not detected for a benthic invertebrate community metric, then the
minimum effect size that would be detectable was calculated using the mean square error
generated from the ANOVA as an estimate of variability, with alpha and beta equal to 0.10. The
minimum detectable effect size was calculated using equations provided by Environment
Canada (2012), which are based on the minimum number of reference area standard deviations.

2.5 Fish Population Survey
251 Overview

The Mary River Project Phase 1 EEM fish population survey employed a non-lethal sampling
approach targeting arctic charr (Salvelinus alpinus) at representative effluent-exposed and
reference study areas (Minnow 2016a). Initial fish sampling conducted at Mary River Tributary-F
study areas that were used for benthic sampling indicated that fish were absent at these areas,
as well as the entire length of Mary River Tributary-F extending to Mary River (Appendix F). The
absence of fish at Mary River Tributary-F is believed to reflect the combination of complete
freezing overwinter, a relatively higher stream gradient, and the presence of natural in-stream
barriers. An average gradient of 12% was documented through the lower approximate 750 m of
Mary River Tributary-F during EEM fish population sampling. In addition, an approximately
1.75 m high step-drop over large boulder habitat occurred approximately 50 m upstream of Mary
River on Mary River Tributary-F (Appendix Photo Plate C.1), presenting an impassable barrier for
upstream migration by fish. As a result of the natural absence of fish from Mary River Tributary-F,
two areas of Mary River were sampled for the EEM fish population survey. A safely-accessible
reach on Mary River, located near the confluence with Mary River Tributary-F, and a downstream
reach, located near the Mary River outlet to Mary Lake, served as effluent-exposed and reference
study areas, respectively, for the fish population survey as agreed upon during meetings held
between Baffinland, ECCC and Minnow on August 16" and 17t, 2017 (Figure 2.3)8.

The targeting of only arctic charr for the Mary River Project EEM, as opposed to two species
normally recommended for EEM (Environment Canada 2012), reflected the fact that only this
species had been captured in the Mary River system previously (Baffinland 2014). A non-lethal

6 See Section 2.2 for additional details regarding selection of study areas for the fish population survey.
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sampling approach was implemented, in part, because typically only juvenile arctic charr migrate
upstream from lakes into rivers and creeks of the Mary River Project region as the latter freeze
entirely in the winter (NSC 2015; Minnow 2016a). Moreover, adult arctic charr spawn only every
two to three years at latitudes similar to those of the Mary River Project and thus, for those few
adults that migrate upstream in rivers, less than half would be expected to be in sufficient
reproductive condition, resulting in unacceptable sacrifice to support a lethal sampling approach
(Minnow 2016a)’. Consistent with EEM sample size requirements for EEM, a minimum of 100
arctic charr juveniles older than young-of-the-year (YOY; referred to as non-YQOY herein) were
targeted from each study area. Habitat features including sampling depth and physical properties
of the substrate were standardized as much as possible between areas during fish population
sampling to minimize natural habitat influences as a factor contributing to differences in fish
population endpoints between study areas.

2.5.2 Sample Collection and Field and Laboratory Processing

Sampling for the fish population survey was conducted by an electrofishing team consisting of a
backpack electrofisher operator and a single netter. At Mary River effluent-exposed and
reference study areas, ‘open station’ sampling was conducted in an upstream direction at four
side-channel stations and three shoreline stations, respectively (Figure 2.3). Fish captured at
each station were placed into buckets containing aerated water. At the conclusion of sampling at
each station, total shocking effort (i.e., electrofishing seconds) was recorded to allow calculation
of time-standardized catch, station upstream and downstream boundaries were georeferenced
using a handheld GPS unit, and habitat notes pertinent to the fish population survey were
recorded. All captured fish were identified, enumerated and with the exception of arctic charr
retained for subsequent body measurements (see description below), released at the area of
capture. Following the collection of body measurements, arctic charr were released to the waters
from which they were captured with the exception of individuals sacrificed for age structure
removal.

All retained arctic charr were transported to a dedicated field laboratory for measurements,
general observations, and collection of age determination samples required for EEM as timely as
possible following collection (Environment Canada 2012). Initial observations conducted at the
outset of the processing of individual fish included external condition evaluation for abnormalities
and presence/incidence of parasites. For each fish, fork and total length were measured to the
nearest millimetre using a standard measuring board, and weight was measured to the nearest

7 Approximately 39% of arctic charr in the ‘adult’ size range sampled in August 2015 from Mary River Project area lakes
contained sulfficiently developed gonads suitable for assessment of reproductive endpoints, of which almost all (97%)
of those showing sufficient gonad development were female (Minnow 2016b).
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milligram using a digital balance outfitted with a surrounding draft shield. A subset of individuals
spanning the entire size range of captured fish was sacrificed for age determination (i.e.,
approximately 10% of the total number of fish sampled from each study area). These fish were
placed in labelled plastic bags following collection of all required morphometric data, and then
frozen upon return from the field, for later removal of otoliths for age determination.

Aging samples were shipped frozen to AAE Tech Services Inc. (LaSalle, Manitoba) for otolith
removal and processing at the completion of the field program. Pectoral fin rays and/or scales
were used as backup aging structures for age determinations. Otoliths were prepared for aging
using a “crack and burn” method. If fin rays were used, each was cleaned, embedded in epoxy
resin and, after the epoxy hardened, sectioned using a Buehler Isomet (Lake Bluff, IL) low-speed
diamond saw. Each otolith or fin ray sample was then mounted on a glass slide using a mounting
medium and examined under a compound microscope using transmitted light to determine fish
age. For each structure, the age and edge condition was recorded along with a confidence rating
for the age determination. Age determinations for half of the otolith samples were also conducted
by a second independent analyst to satisfy recommended QA/QC for EEM studies that suggest
age confirmation be conducted on a minimum of 10% of samples (Environment Canada 2012).

2.5.3 Data Analysis

Fish community data from respective Mary River effluent-exposed and reference study areas
were compared based on total fish species richness, total catch, and total catch-per-unit-effort
(CPUE), the latter calculated as the number of fish captured per electrofishing minute. The fish
population survey data analysis initially included calculation of mean, median, minimum,
maximum, standard deviation, standard error and sample size statistics for arctic charr length,
weight and age measurement data by study area, separating YOY from non-YOY (juvenile/adult)
life history stages where applicable. These data were used as the basis for evaluating four
response categories (survival, growth, reproduction and energy storage; Table 2.3) according to
the procedures outlined for a non-lethal, small-bodied fish assessment (Environment
Canada 2012). Length-frequency distributions were compared using a non-parametric two-
sample Kolmogorov-Smirnov (K-S) goodness of fit test. The size-frequency distributions and
confirmatory aging were used to distinguish YOY (age-0) fish from non-YQY age classes, which
were then subject to separate evaluation of health endpoints between study areas.

Potential differences in reproductive success between EEM study areas was based on evaluation
of the relative proportion of arctic charr YOY between the effluent-exposed and reference areas,
and by comparing the results of KS tests conducted with and without YOY individuals included in
the data sets. Mean length and body weight were compared between the effluent-exposed and
reference study areas using ANOVA, with data evaluated for normality and homogeneity of
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Table 2.3: Endpoints to be Examined for EEM Lethal and Non-Lethal Fish Population Survey

Response Endpoint Statistical Test®%¢ Critical Effect Size
Age ANOVA +25%
Survival
o Age-frequency distribution K-S Test -
]
@ "'CC: Growth Size-at-age (body weight against age) ANCOVA +25%
o
-% '-3 Reproduction Relative gonad size (gonad weight against body weight) ANCOVA +25%
[
2 =
g w Condition (body weight against length) ANCOVA +10%
(& Energy Storage
E Relative liver size (liver weight against body weight) ANCOVA +25%
ko]
- > o 2, Growth Size-at-age (length against age) ANCOVA +25%
£co
S §_ g Reproduction Relative fecundity (# of eggs against body weight) ANCOVA +25%
= (h“
w x> Energy Storage Relative egg size (mean egg weight against body weight) ANCOVA +25%
Survival Length-frequency distribution K-S Test -
” =
T 5 ] Length ANOVA +25%
= |18
€2 c Growth
-8 g Weight ANOVA +25%
c
o E k7]
z 8 e Reproduction Relative abundance of YOY (% composition) None -
(17|
Energy Storage Condition (body weight against length) ANCOVA +10%

@ Endpoints to be used for determining "effects" as designated by statistically significant differences between exposure and reference areas (Environment Canada 2012).

® These analyses are for informational purposes and significant differences between exposure and reference areas are not necessarily used to designate an effect (Environment Canada 2012).
° ANOVA (Analysis of Variance) used except for non-parametric data, where Mann Whitney U-test may be used to verify the results by ANOVA.

9 ANCOVA (Analysis of Covariance). For the ANCOVA analyses, the first term in parentheses is the endpoint (dependent variable Y) that is analyzed for an effluent effect.
The second term in parentheses is the covariate, X (age, weight, or length).

€ K-S Test (Kolmogorov-Smirnov test).
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variance before applying parametric statistical procedures. In cases where data did not meet the
assumptions of ANOVA despite transformation, a non-parametric Mann-Whitney U-test was
performed to test for/validate significant differences between study areas indicated by the
ANOVA. Differences in non-YOY arctic charr condition (weight-at-length relationship) between
the effluent-exposed and reference areas were assessed using Analysis of Covariance
(ANCOVA) according to methods recommended for EEM by Environment Canada (2012).

Prior to conducting the ANCOVA tests, scatter plots of all variable and covariate combinations
were examined to identify outliers, leverage values or other unusual data. The scatter plots were
also examined to ensure there was adequate overlap between the effluent-exposed and reference
area groups, and that there was a linear relationship between the variable and the covariate. In
order to verify the existence of a linear relationship, each relationship was tested using linear
regression analysis by area and evaluated at an alpha level of 0.05. If it was determined that
there was no significant linear regression relationship between the variable and covariate for the
effluent-exposed and/or reference areas, then the ANCOVA was not performed.

Once it was determined that ANCOVA could be used for statistical analysis, the first step in the
ANCOVA analysis was to test whether the slopes of the regression lines for the reference and
exposure areas were equal. This was accomplished by including an interaction term (dependent
x covariate) in the ANCOVA model and evaluating if the interaction term was significantly
different, in which case the regression slopes would not be equal between areas and the resulting
ANCOVA would provide spurious results. In such cases, two methodologies were employed to
assess whether a full ANCOVA could proceed. In order of preference these were: 1) removal of
influential points using Cook’s distance and re-assessment of equality of slopes; and 2)
Coefficients of Determination that considered slopes equal regardless of an interaction effect
(Environment Canada 2012). For the Coefficients of Determination, the full ANCOVA was
completed to test for main effects, and if the r? value of both the parallel regression model
(interaction term) and full regression model were greater than 0.8 and within 0.02 units in value,
the full ANCOVA model was considered valid (Environment Canada 2012). If both methods
proved unacceptable, the magnitude of effect calculation was estimated at both the minimum and
maximum overlap of covariate variables between areas (Environment Canada 2012). In this
event of a statistically significant interaction effect (slopes are not equal), the calculation of the
magnitude of difference at the minimum and maximum values of covariate overlap was not
assigned statistical difference as it would under a full ANCOVA model. If the interaction term was
not significant (i.e., homogeneous slopes between the two populations), then the full ANCOVA
model was run without the interaction term to test for differences in adjusted means between the
two populations. The adjusted mean was then used as an estimate of the population mean based
on the value of the covariate in the ANCOVA model.
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For endpoints showing significant area differences, the magnitude of difference between
reference and exposure areas was calculated as described by Environment Canada (2012) using
mean (ANOVA), adjusted mean (ANCOVA with no significant interaction) or predicted values
(ANCOVA with significant interaction). The anti-log of the mean, adjusted mean, or predicted
value was used in the equations for endpoints that were logo-transformed. In addition, the
magnitude of difference for ANCOVA with a significant interaction was calculated for each of the
minimum and maximum values of the covariate. If there was no significant difference indicated
between areas, the minimum detectable effect size was calculated as a percent difference from
the reference mean for ANOVA or adjusted reference mean for ANCOVA at alpha = beta = 0.10
using the square root of the mean square error (generated during either the ANOVA or ANCOVA
procedures) as a measure of variability in the sample population based on the formula provided
by Environment Canada (2012). If outliers or leverage values were observed in a data set(s)
upon examination of scatter plots and residuals, then the values were removed and ANOVA or
ANCOVA tests were repeated with the reduced data, with both sets of results then provided.
Similar to the Critical Effect Sizes (CES) applied to the benthic invertebrate community survey, a
fish population survey CES magnitude of difference of + 25% was applied to general endpoints
(CESg) of survival, growth, reproduction and relative liver size, and a magnitude of difference of
+ 10% was applied for condition (CESc) to define any ecologically relevant differences, consistent
with those recommended for EEM (Table 2.3; Munkittrick et al. 2009; Environment Canada 2012).

Finally, an a priori power analysis was completed to determine appropriate fish sample sizes for
future surveys as recommended by Environment Canada (2012). These analyses were
completed based on the mean square error values generated during the ANOVA or ANCOVA
procedures and were calculated with alpha and beta set equally at 0.10 for the analysis. Two
main assumptions served as the basis for the power analysis. The first assumption was that the
fish caught in each of the effluent-exposed and reference areas were representative of the
population at large (i.e., similar distribution and variance with respect to the parameters
examined). The second assumption was that the characteristics of the populations as a whole
would not change substantially prior to the next study. Results were reported as the minimum
sample size (number of fish/area) required to detect a given magnitude of difference (effect size)
between the effluent-exposed and reference area populations for each endpoint. The magnitude
of the difference was presented as a percentage of the reference mean for each endpoint as
measured during the fish population study.
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3 EFFLUENT QUALITY AND SUBLETHAL TOXICITY

3.1 Effluent Volume and Quality

Effluent discharge from the MS-08 Final Discharge Point (FDP) over the Phase 1 EEM period
occurred in July and August in 2015, and from July to September in each of 2016 and 2017
(Figure 3.1), corresponding to the usual open-water period for non-coastal areas of the Mary River
Project region. The total monthly volume of effluent discharge ranged from approximately 517 to
7,429 cubic metres (m?3) over this period (Figure 3.1). Notably, effluent was released intermittently
on an as-needed basis (i.e., to attempt to maintain sufficient capacity for a 1 in 10-year storm
event in the containment pond), typically for a duration of one to three days but up to a maximum
of 14 days (Appendix Table D.1). Monthly and cumulative volumes of effluent discharged to the
receiving environment were considerably higher in 2017 than in the previous two years of the
Phase 1 EEM period (Figure 3.1). Relatively high amounts of effluent released in 2017, on both
a daily and cumulative basis (Figure 3.1; Appendix Table D.1), reflected the discharge of site
waters stored from the previous season and upgrades to the waste management infrastructure at
the Mary River Project between the open water periods of 2016 and 2017. Effluent was
discharged from the MS-06 FDP on only a single day in 2016, on September 12t when
approximately 86 m? of effluent was discharged from the MS-06 FDP directly to Mary River
(Appendix Table D.6).
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Figure 3.1: Mary River Project Average Monthly and Cumulative Effluent Discharge
(Station MS-08) for the Phase 1 EEM Period (2015 - 2017)
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Final effluent at MS-08 met MMER authorized pH limits and monthly mean and grab-sample
concentration limits in 2015 and 2016 (Table 3.1; Appendix Tables D.2 and D.3). With the
exception of pH below the MMER range limit in August and September, and a total suspended
solids (TSS) concentration above the MMER monthly mean concentration limit (August) the
MS-08 final effluent met all MMER deleterious substance concentration grab limits in 2017
(Table 3.1; Appendix Table D.4). Additional information regarding the non-compliant discharges
are appended (Appendix B). Effluent characterization indicated that individual grab-sample
mercury concentrations were well below the 0.10 pg/L trigger for an EEM fish tissue survey
throughout the Phase 1 EEM period (Appendix Tables D.2 to D.4). On average, MS-08 effluent
alkalinity, conductivity, hardness and concentrations of ammonia, cadmium, iron, nickel, nitrate
and zinc were higher in August and September 2017 than corresponding monthly averages in
2015 and 2016 (Table 3.1). Higher concentrations of these parameters in 2017 was potentially
related to additional containment pond treatment to raise effluent pH (e.g., use of soda ash,
Na.COs3) and adsorption to suspended particles associated with TSS concentrations
(Appendix B). Higher concentrations of some of these parameters (e.g., metals) may have also
reflected changes in water chemistry sourcing from the waste rock stockpile in association with
upgrades to the waste management infrastructure over the 2016 — 2017 winter period. Final
effluent at MS-06 met MMER authorized pH limits and grab-sample concentration limits for the
single discharge event in September 2016 (Appendix Table D.6).

Final effluent at MS-08 was consistently non-lethal to rainbow trout (Oncorhynchus mykiss) and
Daphnia magna from July 2015 to July 2017 (n = 6 for both test species; Table 3.1; Appendix
Table D.5). However, acutely lethal test results occurred for both test organisms using effluent
samples collected August 1%t, and for D. magna using an effluent sample collected September 5,
in 2017 (Appendix Table D.5). Review of effluent chemistry data for the 2017 samples resulting
in acute toxicity suggested a potential causal link with low pH and/or one or more of the
parameters indicated above that were shown to be elevated in August and September 2017
(Table 3.1).

3.2 Effluent Sublethal Toxicity

Sublethal toxicity tests conducted using MS-08 final effluent samples over the Phase 1 EEM
period showed no adverse effects on survival or growth of fathead minnow (Pimephales
promelas), or on growth of the green alga, Pseudokirchneriella subcapitata (Table 3.2). Survival
and reproduction of Ceriodaphnia dubia was generally not affected in tests conducted from 2015
through July 2017 (Table 3.2). However, C. dubia survival and reproduction was affected at
effluent effect concentrations of 20% and 6.5%, respectively, for the effluent sample collected in
August 2017. Effluent iron and nickel concentrations were notably higher in the August 2017
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Table 3.1: Summary of Routine MMER and Effluent Characterization Data (Station MS-08)” for the Mary River Project Phase 1
EEM period, 2015 to 2017

MMER 2015 2016 2017
Analyte Units M;z;tr\‘ly
g July August July August July August September
Limit
pH (lab) pH units 6.0-9.5 7.51 7.61 7.38 7.05 6.93 6.25 5.75
Qm Total Suspended Solids mg/L 15 11.0 7.2 7.3 54 3.9 16.8 13.2
'g Arsenic (As) mg/L 0.5 0.0004 0.0001 0.0001 0.0001 0.0001 0.0010 0.0010
'g Copper (Cu) mg/L 0.3 0.0012 0.0013 0.0045 0.0023 0.0048 0.0163 0.0100
% Lead (Pb) mg/L 0.2 0.0006 0.0002 0.0005 0.0002 0.0004 0.0030 0.0005
'.E Nickel (Ni) mg/L 0.5 0.0116 0.0226 0.0118 0.0638 0.0275 0.2643 0.3980
& |zinc (2Zn) mg/L 0.5 0.0037 0.0033 0.0104 0.0070 0.0084 0.0340 0.0320
Radium-226 Bq/L 0.37 0.010 0.013 0.010 0.015 0.011 0.023 -
@ ..?; Rainbow trout Pass/Fail NL NL (n=1) NL (n=1) NL (n=1) NL (n=2) NL (n=1) lil_l_(r(l:lz’) NL (n=1)
=
0 X
< | paphnia magna ° Pass/Fail ; NL (n=1) NL (n=1) NL (n=1) NL (n=2) NL (n=1) ,L‘L(r(‘:fz) L (n=1)
Specific Conductance (lab) uS/cm - 948 1,320 63 1,270 656 3,330 -
Hardness mg/L - 465 724 25 701 318 1,990 -
og Alkalinity mg/L - 31.7 44.0 11.0 18.5 10.0 82.0 -
‘ﬁ Ammonia (NH3) mg/L - 0.40 0.47 0.02 0.71 0.43 1.67 -
§ Nitrate (NO3) mg/L - 3.8 4.9 0.2 5.1 25 8.0 -
§ Aluminum (Al) mg/L - 0.3120 0.1165 0.6600 0.0385 0.0363 0.0500 -
S |cadmium (Cd) mg/L - 0.000070 0.000161 0.000010 0.000182 0.000057 0.000380 -
E Iron (Fe) mg/L - 0.47 0.33 0.77 0.30 0.48 7.10 -
E Mercury (Hg) mg/L 0.0001 0.000010 0.000010 0.000010 0.000010 - 0.000010 -
Molybdenum (Mo) mg/L - 0.0002 0.0003 0.0005 0.0001 0.0001 0.0005 -
Selenium (Se) mg/L - 0.0014 0.0026 0.0001 0.0020 0.0012 0.0047 -

:l Indicates monthly mean value above applicable limit for deleterious substances, mercury concentration above fish usability assessment trigger valueor acute toxicity test failure based on individual test result.
? In cases where analyte concentrations were less than Method Detection Limits (MDL), the MDL was used for calculation of mean values. Appendix C provides raw data.
® Deleterious substances and pH as defined under Schedule 4 of the MMER (Government of Canada 2017).
° Required effluent characterization and site-specific parameters as defined under Schedule 5 of the MMER (Government of Canada 2017).
9 Limits indicated refer to maximum authorized monthly mean concentrations as per MMER except mercury, where the limit provided is the grab concentration trigger for conducting a fish tissue survey for EEM.
¢ Indicates that all acute toxicity tests must 'pass' test criteria (i.e., an effluent at 100% concentration that kills less than 50% of test organisms over a 96-hour [rainbow trout] or 48-hourl). magna] period when tested in

accordance with Environment Canada protocols). "NL" refers to a non-lethal 'pass' test result, "L" refers to a lethal ‘failure’ test result.
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Table 3.2: Sublethal Toxicity Test Effluent Effect Concentration Results (% effluent)’ using Mary River Project Final Effluent
(Station MS-08), 2015 - 2017

Fathead Minnow Ceriodaphnia dubia Lemna minor Pseudoklrcl'merlella
Study subcapitata
. Sample Date . .
Period Survival Growth Survival Reproduction Dry Weight Frond Increase Growth
LC50 |025 LC50 a IC25 a Ic25 Ic25 IC25
11-Aug-15 >100 > 100 > 100 > 100 2.6 (1.3-4.2) 8.5 (6.0-11.7) > 91
19-Jul-16 >100 > 100 >100 91 (60 - 97) > 97 > 97 >91°
EEM 30-Aug-16 >100 > 100 > 100 >100 21.5 (6.9-75) 7.9 (5.5-9.7) >91°
Phase 1
25-Jul-17 >100 > 100 > 100 > 100 56.2 (33 - 89) 22.8 (16 - 28) > 91
24-Aug-17 >100 > 100 20 (9.0 - 100) 6.5 (3.4 -10) 3.9 (1.7-6.1) 1.7 (0.8-4.3) > 91
Geometric mean 100 100 72 57 16 12 >91

L Cx is the effluent concentration causing 50% mortality among tested organisms; IC ,s is the effluent concentration causing a 25% inhibition/reduction in endpoint compared to the control group for the organism tested.

b Significant stimulation of P. subcapitata growth was exhibited for tests conducted using final effluent in 2016.
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sample compared to effluent used in all previous sublethal toxicity tests, suggesting a causal link.
Because cladoceran invertebrates can be sensitive to high dissolved solids concentrations
(Mount et al. 1997; Soucek and Kennedy 2005), greater major ion concentrations (e.g., hardness)
in the August 2017 effluent sample potentially also contributed to greater sublethal toxicity to this
test species than during previous testing. Duckweed (Lemna minor) growth inhibition was
observed in most tests using the MS-08 effluent, with reduced frond weight and frond production
occurring at effluent effect concentrations ranging from approximately 3% to 56% and 2% to 23%,
respectively, in all tests conducted except the July 2016 sample in which no toxicity occurred
(Table 3.2).

Maximum concentrations of MS-08 effluent at Mary River Tributary-F and Mary River were
previously estimated as 1.7% and 0.04%, respectively, based on extrapolation of effluent
discharge volumes and watershed hydrology data collected in 2015 (Minnow 2016a). Because
the minimum effluent effect concentration for C. dubia (i.e., 6.5%) was well above the
concentration of effluent expected in Mary River Tributary-F, no toxicity to representative
planktonic invertebrates was likely in the MS-08 effluent receiving environment. However, the
lowest effluent effect concentrations shown for duckweed were similar to maximum effluent
concentrations estimated for Mary River Tributary-F immediately downstream of the MS-08
channel confluence in two of the five tests® conducted over the Phase 1 EEM period (Table 3.2).
The latter suggested a low potential for effects on growth of a representative aquatic plant species
within the immediate Mary River Tributary-F receiving environment. Notably, no aquatic vascular
plants were observed at effluent-exposed and reference areas of both Mary River Tributary-F and
Mary River during the EEM field study (Appendix C).

8 This statement takes the 95% confidence limits of the sublethal toxicity test results into account.
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4 WATER QUALITY

4.1 Mary River Tributary-F

In situ water temperature was significantly lower at the effluent-exposed area than at the reference
area of Mary River Tributary-F at the time of the August 2017 EEM biological field study
(Figure 4.1), likely reflecting natural influences of warming ambient air temperature between
morning effluent-exposed area and afternoon reference area sampling, respectively, on the day
of sampling. Dissolved oxygen (DO) concentrations did not differ significantly between the Mary
River Tributary-F effluent-exposed and reference study areas, and were well above the WQG?®
lowest acceptable concentration for sensitive, early life stages of cold water biota (i.e., 9.5 mg/L)
at both study areas (Figure 4.1). Although pH was significantly higher at the effluent-exposed
area than at the reference area of Mary River Tributary-F, the mean incremental difference in pH
between areas was very small (i.e., 0.012 units) and pH values were well within the WQG
acceptable range for the protection of aquatic life (Figure 4.1). As a result, the difference in pH
between the Mary River Tributary-F effluent-exposed and reference areas was not likely to be
ecologically meaningful.

Specific conductance was significantly higher at the effluent-exposed area than at the reference
area of Mary River Tributary-F at the time of the August 2017 EEM field study, with the small
incremental difference between study areas (i.e., approximately 4 uS/cm) suggesting a slight
effluent-related influence on water quality of the tributary (Figure 4.1). Notably, a substantial step
increase in specific conductance was observed approximately 1.9 km downstream of the MS-08
effluent channel confluence on Mary River Tributary-F at the time of the August 2017 field study
(Appendix Figure D.1). Specific conductance also became elevated at the same location in Mary
River Tributary-F (relative to upstream) during reconnaissance sampling in August 2015. The
higher specific conductance at this location and farther downstream in Mary River Tributary-F was
attributed to the receipt of surface runoff from areas at which chloride salts (e.g., CaCl,) were
used to assist with exploratory/operational drilling through material exhibiting subsurface
permafrost and/or natural variation in geological properties.

Extrapolation of field measured specific conductance at the benthic invertebrate community
effluent-exposed and reference areas and daily average specific conductance of the MS-08
effluent discharge from August 30" to September 5", 2017 (i.e., 2,658 uS/cm) was used to provide
an estimate of effluent concentration in the immediate receiving environment. The corresponding

9 Canadian Environmental Quality Guidelines (CCME 1999, 2017) were used as the primary source for WQG. For
parameters in which no CCME guideline was available, Ontario Provincial Water Quality Objectives (OMOEE 1994) or
British Columbia Water Quality Guidelines (BCMOE 2017) were used as WQG.
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Figure 4.1: Comparison of In Situ Water Quality Variables (mean * SE; n = 5) Measured at Mary River Tributary-F Benthic Stations and
Mary River Fish Population Study Areas, Mary River Project Phase 1 EEM, August 2017

Note: An asterisk (*) next to effluent-exposed area data point indicates that the mean value differed significantly from that of the applicable reference area.
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proportion of effluent at the Mary River Tributary-F effluent-exposed area immediately below the
effluent channel confluence was estimated as 0.17%. Notably, the average daily effluent volume
released from MS-08 on August 24t and 25" (i.e., 373 m3/day) from which this effluent proportion
at Mary River Tributary-F was estimated was approximately one-fifth the maximum MS-08 effluent
discharge over the EEM Phase 1 period (Appendix Table D.1). The effluent concentration of
0.17% was within the effluent concentration range of 0.03 and 1.3% estimated by Minnow (2016a)
for the immediate mine receiving environment using watershed discharge rates pro-rated from six
Mary River Project mine site stream gauging stations and average volume of MS-08 discharged
in 2015. Although a hydrological station was established within Mary River Tributary-F in 2017,
a data logger malfunction resulted in the collection of flow data from June 27" to July 30", of
which only three days overlapped with that of the MS-08 effluent discharge. Using the same
extrapolation approach used by Minnow (2016a), the effluent concentration estimated at Mary
River Tributary-F immediately downstream of the MS-08 channel confluence ranged from 0.34%
to 0.89% over a period of three days in late June 2017. Therefore, these data corroborated
previous estimates that suggest effluent concentrations generally remain below 1% in Mary River
Tributary-F.

Water quality monitoring conducted to meet regulatory requirements outside of EEM indicated
that, on average, only ammonia, nitrate and/or sulphate concentrations were slightly elevated
(i.e., three- to five-fold higher) at Mary River Tributary-F (Stations MRTF-1 and F0-01) compared
to Mary River upstream reference conditions during periods of effluent discharge in 2016 and
2017 (Appendix Tables D.11 and D.12). However, concentrations of these parameters were
consistently well below applicable WQG at Mary River Tributary-F (Appendix Tables D.11
and D.12). Although total concentrations of aluminum and iron were occasionally above
respective WQG at effluent-exposed stations within Mary River Tributary-F in 2016 and 2017,
similar or higher concentrations of these metals were observed at the Mary River upstream
reference stations during any given sampling event (Appendix Tables D.11 and D.12), indicating
natural elevation of total aluminum and iron concentrations in regional watercourses. Overall, the
MS-08 effluent discharge resulted in only a marginal elevation in ammonia, nitrate and/or sulphate
concentrations at Mary River Tributary-F.

4.2 Mary River

In situ water temperature and DO concentrations at the Mary River effluent-exposed area did not
differ significantly from those measured at the Mary River reference area at the time of the August
2017 EEM fish population field study (Figure 4.1). In addition, DO concentrations at each of these
study areas were well above the WQG lowest acceptable concentration for early life stages of
cold water biota (i.e., 9.5 mg/L; Figure 4.1). Similar to differences between the Mary River
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Tributary-F benthic study areas, pH was significantly higher at the Mary River fish population
survey effluent-exposed area than at the reference area, but the mean incremental difference in
pH between areas was very small (i.e., 0.06 units). The effluent-exposed area pH was also well
within the WQG range considered protective of aquatic life (Figure 4.1). Thus, the difference in
pH between the Mary River fish population survey effluent-exposed and reference study areas
was not likely to be ecologically meaningful. No significant difference in specific conductance was
indicated between the Mary River fish population survey effluent-exposed and reference study
areas at the time of the EEM biological field study (Figure 4.1). The occurrence of highly
comparable specific conductance between the Mary River study areas was consistent with
previous estimates of effluent concentrations in Mary River, which indicated that effluent was likely
to constitute less than 0.1% of flow in Mary River (Minnow 2016a).

Water quality monitoring at Mary River EEM stations indicated very similar annual average water
chemistry upstream and downstream of the Mary River Tributary-F confluence over the Phase 1
EEM period (i.e., 2015 - 2017; Table 4.1). Although annual average concentrations of aluminum
and iron were higher at the Mary River EEM effluent-exposed water quality station than at the
upstream reference station in 2016, the magnitude of this difference was less than 1.5 times
higher and a similar elevation was not observed in either 2015 or 2017 (Table 4.1). On average,
total concentrations of aluminum and iron were above respective WQG at the Mary River effluent-
exposed station from 2015 to 2017, but similar annual average concentrations of these metals
were observed at the Mary River upstream reference station during any given sampling event
(Table 4.1), indicating natural elevation of aluminum and iron concentrations in Mary River.
Notably, of those parameters shown to be elevated at Mary River Tributary-F, only average
concentrations of nitrate were elevated at the Mary River EEM effluent-exposed station compared
to the respective reference station, and only in 2017 (Table 4.1; Appendix Tables D.10 — D.12).
However, nitrate concentrations were consistently well below WQG at the Mary River effluent-
exposed station, suggesting that the slight elevation in 2017 was not ecologically meaningful.
Within the Mary River effluent-exposed area, water chemistry was consistently very similar
between the EEM water quality station (i.e., MS-08-DS) and farther downstream at the fish
population survey study area (i.e., Station E0-21'°) during periods of effluent discharge in 2016
and 2017 (Appendix Tables D.11 and D.12). This suggested similar mine effluent exposure to
fish inhabiting the Mary River EEM fish population survey effluent-exposed area and those
inhabiting the effluent-exposed area closer to the Mary River Tributary-F confluence validating
the use of the former area as a safe alternative sampling location.

10 Water chemistry is monitored at Station EO-21 to meet Baffinland Core Receiving Environment Monitoring Program
(CREMP) requirements, outside of sampling required by Baffinland to meet the MMER.
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Table 4.1: Annual Average Water Chemistry at Mary River EEM Stations during Periods of Effluent Discharge, 2015 to 2017

Water Mary River Upstream Mary River Downstream
. Quality MS-08-US MS-08-DS
Parameters Units Guideline ( ) ( )
(WQG)* 2015 2016 2017 2015 2016 2017
» |Conductivity (lab) umho/cm 75 130 93 78 133 97
§ pH (lab) pH 6.5-9.0 8.07 7.99 8.35 7.96 8.09 8.15
.g Hardness (as CaCOs) mg/L - 52 56 42 55 57 44
§ Total Suspended Solids (TSS) mg/L 2.0 29 2.7 2.0 4.4 2.8
S |Total Dissolved Solids (TDS) mg/L 78 76 80 43
© |Alkalinity (as CaCOs) mg/L 51 53 41 52 56 43
- Total Ammonia mg/L variable® 0.05 0.02 0.02 0.05 0.02 0.02
s « |Nitrate mg/L 13 0.02 0.02 0.02 0.02 0.02 0.05
"2 S [Total Organic Carbon mg/L - 1.0 1.4 1.0 1.5
@ € |Total Phosphorus mg/L 0.020° 0.0058 0.0046 0.0051 0.0053
‘§ < Chloride (Cl) mg/L 120 3.81 3.86 3.72 3.87
% [Sulphate (SO4) mg/L 218° 3.26 2.44 3.19 2.97
Aluminum (Al) mg/L 0.100 0.312 0.343 0.122 0.305 0.440 0.122
Antimony (Sb) mg/L 0.020° 0.0001 0.0001 0.0001 0.0001
Arsenic (As) mg/L 0.005 0.00010 0.00011 0.00010 0.00010 0.00012 0.00010
Barium (Ba) mg/L - 0.00758 0.00907 0.00755 0.00949
Cadmium (Cd) mg/L 0.00012 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001
Calcium (Ca) mg/L - 11.3 131 11.3 13.2
Chromium (Cr) mg/L 0.0089 0.0005 0.0005 0.0005 0.0005
Cobalt (Co) mg/L 0.0009° 0.0001 0.0001 0.0001 0.0001
Copper (Cu) mg/L 0.002 0.0010 0.0013 0.0010 0.0010 0.0013 0.0010
Iron (Fe) mg/L 0.30 0.184 0.271 0.102 0.166 0.368 0.097
Lead (Pb) mg/L 0.001 0.00018 0.00024 0.00011 0.00016 0.00030 0.00009
w |Lithium (Li) mg/L - 0.001 0.001 0.001 0.001
® [Magnesium (Mg) mg/L - 6.3 6.9 6.4 7.3
§ Manganese (Mn) mg/L 0.935° 0.0019 0.0019 0.0020 0.0011
+ |Mercury (Hg) mg/L 0.000026 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001
E Molybdenum (Mo) mg/L 0.073 0.00035 0.00032 0.00020 0.00035 0.00032 0.00020
Nickel (Ni) mg/L 0.025 0.0008 0.0006 0.0006 0.0008 0.0008 0.0005
Potassium (K) mg/L - 1.02 1.04 1.02 1.06
Selenium (Se) mg/L 0.001 0.00053 0.00005 0.00005 0.00053 0.00005 0.00005
Silicon (Si) mg/L - 1.4 0.99 1.39 1.02
Silver (Ag) mg/L 0.00025 0.00001 0.00005 0.00001 0.00005
Sodium (Na) mg/L - 1.8 22 1.8 21
Strontium (Sr) mg/L - 0.0077 0.0125 0.0077 0.0133
Thallium (TI) mg/L 0.0008 0.00006 0.00001 0.00006 0.00001
Titanium (Ti) mg/L - 0.012 0.006 0.011 0.005
Uranium (U) mg/L 0.015 0.0020 0.0023 0.0019 0.0024
Vanadium (V) mg/L 0.006" 0.001 0.0005 0.001 0.0005
Zinc (Zn) mg/L 0.030 0.003 0.003 0.003 0.003 0.003 0.003

? Canadian Water Quality Guideline for the protection of aquatic life (CCME 2017) except those indicated by a (Ontario Provincial Water Quality Objective; OMOEE 1994) and B (British Columbia Water Quality Guideline; BCMOE 2017).

I:l Indicates parameter concentration above applicable Water Quality Guideline.
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5 BENTHIC INVERTEBRATE COMMUNITY SURVEY

Benthic invertebrate density, richness, Simpson’s Evenness and Bray-Curtis Index'" did not differ
significantly between the Mary River Tributary-F effluent-exposed and reference study areas
during the August 2017 survey (Figure 5.1; Table 5.1). Direct comparison of dominant benthic
invertebrate community groups'? indicated a subtle difference in community composition between
the effluent-exposed and reference areas of Mary River Tributary-F that was driven entirely by
significantly greater density of Simuliidae (blackflies) at the effluent-exposed study area
(Figure 5.2; Table 5.1). Because blackflies exhibit a filter-feeding, clinging mode of existence in
aquatic habitats (Merritt et al. 2008), differences in filterer FFG and clinger HPG densities between
the Mary River Tributary-F effluent-exposed and reference study areas (Figure 5.2; Table 5.1)
reflected the difference in blackfly densities shown between areas. Notably, with the removal of
Simuliidae from the data set, no significant differences in any of the primary EEM benthic
invertebrate community metrics of density, richness, Simpson’s Evenness and Bray-Curtis Index,
calculated at family-level and lowest-practical-level taxonomy, were indicated between the
effluent-exposed and reference areas (Appendix Table E.7). In addition, no significant differences
in any of the supporting taxonomic group, FFG and HPG metrics except the proportion of
collector-gatherer FFG, were indicated between Mary River Tributary-F effluent-exposed and
reference study areas with the removal of Simuliidae from the data set (Appendix Table E.7).

Higher densities of blackflies generally occur at the outlets of tributaries and in larger-sized
streams (Carlsson 1967; Grillet and Barrera 1997; Pramul and Wongpakum 2010), possibly due
to greater inputs of suspended organic matter, the predominant food source for blackflies, at these
habitats (Carlsson et al. 1977). Therefore, a greater density of blackflies downstream of the
MS-08 effluent channel confluence on Mary River Tributary-F may have reflected increased food
resources originating from the effluent-channel. Notably, blackfly larval densities do not appear
to be strongly influenced by plankton abundance (Carlsson 1967), suggesting that non-living
organic matter received from runoff potentially accounted for higher densities of blackflies at the
effluent-exposed area. No significant differences in densities of metal-sensitive chironomids were
indicated between the Mary River Tributary-F effluent-exposed and reference study areas,
suggesting that between-area differences in metal concentrations did not affect the composition
of the benthic invertebrate community at the effluent-exposed area. In addition, no significant
differences in sample replicate water velocity, substrate size, or substrate embeddedness were

™ Unless otherwise indicated, primary EEM benthic invertebrate community metrics of richness, Simpson’s Evenness
and Bray-Curtis Index discussed in this section were calculated using family-level (FL) taxonomy.

2 Dominant groups included taxonomic, functional feeding, or habitat preference groups representing 210% of the
community at any one station, and/or an average 25% of the community at any one study area (Appendix Table E.5).
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Figure 5.1: Comparison of Benthic Invertebrate Community Primary EEM Endpoints (mean * SE, n = 5; calculated using Family
Level taxonomy) for Mary River Tributary-F Effluent-Exposed and Reference Study Areas

Note: Data points with the same letter do not differ significantly.
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Table 5.1: Benthic Invertebrate Community Statistical Comparison Results between Mary River Tributary-F Effluent-Exposed and
Reference Study Areas Calculated for Primary EEM Metrics (Family Level Taxonomy) and Dominant Taxa, FFG and HPG

Two-Sample Comparison Summary Statistics
Metric ISDIii’fr::;aclt Trans- Ma.gnitude oaf . Standard | Standard - .
Among formation Test p-value Difference Area Median Mean Deviation Error Minimum | Maximum
Areas? (No. of SD)
Density NO fourth root | ANOVA | 0.1238 _ Reference 474 533 334 149 188 1,058
(Individuals/m?) Effluent-Exposed 855 849 276 123 448 1,175
Richness Reference 4.0 4.6 1.3 0.6 3.0 6.0
(Number of Taxa) NO fourth root | ANOVA | 0.9727 - Effluent-Exposed 5.0 46 1.1 0.5 3.0 6.0
Simpson's Evenness NO logio ANOVA | 0.7872 B Reference 0.430 0.461 0.154 0.069 0.297 0.689
Effluent-Exposed 0.379 0.430 0.120 0.054 0.338 0.637
Bray-Curtis Index NO none ANOVA | 0.1006 B Reference 0.204 0.242 0.161 0.072 0.069 0.439
Effluent-Exposed 0.423 0.398 0.096 0.043 0.291 0.491
Chironomidae Reference 241 309 170 76 102 531
(No. per m?) NO none | ANOVA | 0.8030 B Effluent-Exposed 284 283 139 62 133 426
Metal Sensitive NO none ANOVA | 0.8397 5 Reference 107 121 59 27 40 199
Chironomidae Effluent-Exposed 112 114 34 15 70 155
Simuliidae Reference 161 205 169 75 75 487
(No. per m?) YES none ANOVA | 0.0137 2.0 Effluent-Exposed 552 540 169 75 297 706
Collector-gatherers Reference 240 310 173 77 102 532
(No. per m?) NO none ANOVA | 0.7417 - Effluent-Exposed 277 277 132 59 133 416
Filterers Reference 161 205 169 75 75 487
(No. per m?) YES none ANOVA | 0.0137 20 Effluent-Exposed 552 540 169 75 297 706
Clingers Reference 165 212 175 78 79 505
(No. per m?) YES none ANOVA | 0.0151 20 Effluent-Exposed 563 558 179 80 308 763
Sprawlers Reference 240 305 166 74 102 517
(No. per m%) NO none ANOVA | 0.7510 B Effluent-Exposed 277 274 130 58 133 412

@ Magnitude calculated by comparing the difference between the reference area and effluent-exposed area means divided by the reference area standard deviation.

:l Highlighted values indicates significant difference between study areas based on a p-value less than 0.10.
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Figure 5.2: Comparison of Dominant Benthic Invertebrate Community Compositional Groups (density in mz) between Mary River
Tributary-F EEM Study Areas (mean * SE, n = 5), Mary River Project Phase 1 EEM, August 2017

Note: Data points with the same, like-coloured letters do not differ significantly.
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indicated between the Mary River Tributary-F effluent-exposed and reference study areas
(Appendix Table E.3), suggesting that the difference in blackfly density between these areas was
unrelated to these variables.

Overall, statistical similarity in primary EEM metrics of density, richness, Simpson’s Evenness
and Bray-Curtis Index between effluent-exposed and reference areas of Mary River Tributary-F
indicated no effluent-related effects on the benthic invertebrate community in the receiving
environment downstream of the MS-08 effluent discharge.
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6 FISH POPULATION SURVEY

6.1 Fish Community

No fish were captured within Mary River Tributary-F either downstream or upstream of the MS-08
effluent discharge channel during the August 2017 fish population survey (Table 6.1; Appendix
Table F.1). Fish sampling was conducted at reaches extending from the outlet to upstream of the
effluent discharge (Figure 2.3), and therefore the lack of fish captures indicated that fish were
naturally absent through the entire Mary River Tributary-F system. The natural absence of fish
from Mary River Tributary-F presumably reflected the combination of complete freezing
overwinter and an inability of fish to colonize the tributary due to relatively high stream gradient
and the presence of natural in-stream barriers. An average gradient of 12% was documented
through the lower 750 m of Mary River Tributary-F during the EEM fish population survey. In
addition, an approximately 1.75 m high step-drop over large boulder habitat occurred
approximately 50 m upstream of Mary River on Mary River Tributary-F (Appendix Photo
Plate C.1), representing an impassable barrier for upstream migration by fish under the flow
conditions observed at the time of the EEM fish population survey.

Table 6.1: Summary of Fish Catches at Mary River Project Phase 1 EEM Fish Population
Study Areas, August 2017

Total Effort Summary Fish Species Catch Summary
u
Study i . . .
Area Distance Electrofishing| Statistic Arctic Charr Ninespine Total
Sampled Seconds | Endpoint Stickleback | 10taIs| No-
(m) YOY® | Non-YOY® Species
Mary Rivr el o o o |
ributary-
Effflue nt- 678 4,157 ) 0
Exposed CPUE 0.0 0.0 0.0 0.0
Total No.
Mary River Caught 0 100 0 100
Effluent- 388 4,587 1
Exposed CPUE? 0 1.30 0 1.30
Mary Ri Tgf:g’;‘ﬁ 2 103 3 108
ary River
Reference 708 8,340 2
CPUE? 0.01 0.75 0.02 0.78

@ Electrofishing catch-per-unit-effort (CPUE) represents number of fish captured per minute of electrofishing.
® Young-of-the-year (YOY).
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The fish community at the effluent-exposed area of Mary River was represented only by arctic
charr (Salvelinus alpinus), which differed slightly from that of the Mary River reference area where
low numbers of ninespine stickleback (Pungitius pungitius) were captured in addition to arctic
charr (Table 6.1; Appendix Table F.1). Arctic charr catch-per-unit-effort (CPUE) was substantially
higher at the effluent-exposed area than at the reference area (Table 6.1), suggesting greater
abundance of arctic charr at the effluent-exposed area. The between-area difference in arctic
charr abundance may have reflected natural differences in the type of habitat sampled between
the effluent-exposed and reference areas. At the effluent-exposed area, the predominant habitat
consists of side and braided channels characterized by variable water velocity and large, loosely
embedded cobble substrate, whereas at the reference area, habitat is dominated by a single main
channel characterized by relatively deep, fast flowing water over highly embedded boulder
substrate (Appendix Table C.4; Appendix Photo Plate C.2). These habitat features allowed fish
sampling to be conducted throughout side-channels at the effluent-exposed area, but limited the
sampling to shoreline areas at the reference area as a result of improved fish catch efficiencies
potentially related to the field study team sampling mobility and commensurate safety concerns.
Overall, no effluent-related influences on fish community composition and arctic charr abundance
were apparent within the Mary River receiving environment.

6.2 Arctic Charr Population Evaluation

Non-lethal measurements of length and weight were collected from 102 and 100 arctic charr at
Mary River effluent-exposed and reference study areas, respectively, for the assessment of EEM
fish population endpoints (Appendix Tables F.2 and F.3). Arctic charr YOY were distinguishable
from non-YOQY individuals at a fork length of 50 mm based on evaluation of length-frequency
distributions coupled with supporting age determinations (Figure 6.1). Based on this cut-off value,
no YOY were captured at the effluent-exposed area, and only two YOY were captured at the
reference area (i.e., approximately 2% of arctic charr population). As a result, the arctic charr
population assessment focused on non-YQY individuals.

Arctic charr length-frequency distributions did not differ significantly between the effluent-exposed
and reference areas of Mary River, regardless of whether YOY were included or excluded from
the data set (Table 6.2; Figure 6.1; Appendix Figure F.1). Because the inclusion of YOY did not
change the outcome of the length-frequency distribution statistical comparison, no difference in
the proportion of YOY was indicated between the effluent-exposed and reference study areas
(Table 6.2). Among non-YQY arctic charr, no separation of age (i.e., cohorts) was possible for
either study area using the length-frequency distribution and confirmatory aging results
(Figure 6.1). Nevertheless, visual evaluation of the plotted data suggested a similar arctic charr
length-at-age relationship between the effluent-exposed and reference areas (Figure 6.1). Fork
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Figure 6.1: Length-frequency Distributions for Arctic Charr Collected at Mary River
Project Phase 1 EEM Effluent-Exposed and Reference Study Areas, August
2017

Note: Numbers above bars represent individual fish ages, where available.

length and body weight of non-YQOY arctic charr captured at the effluent-exposed area did not
differ significantly from those captured at the reference area (Table 6.2; Appendix Figures F.2
and F.3). Although condition (i.e., weight-at-length relationship) of non-YOY individuals was
significantly lower at the Mary River effluent-exposed area than at the reference area, the
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magnitude of this difference was within applicable CES (i.e., +10%; Table 6.2; Figure 6.2;
Appendix Table F.4) suggesting that this difference was not ecologically meaningful. No
externally-visible abnormalities or parasitic infections were observed on any arctic charr captured
at the Mary River effluent-exposed area (Appendix Table F.3). Overall, no significant, ecologically
meaningful differences in arctic charr non-YOY health endpoints were indicated between the
effluent-exposed and reference areas, suggesting limited influence of the MS-08 effluent on the
health of this species at Mary River in 2017.

Table 6.2: Summary of Arctic Charr Population Statistical Comparison Results
between Effluent-Exposed and Reference Areas of Mary River, August 2017

Significant Difference | Magnitude of
Endpoint 1 Difference
Yes/No p-value (%)
Survival —Length | A|l Fish No 0.936 -
Frequency
Distribution Non-YQY only No 0.906 -
Non-YQOY length No 0.523 -
Growth :
Non-YOY weight No 0.200 -
Energy Storage Non-YOY condition Yes <0.001 -4.5
Reproduction YOY Proportion No

Body Weight vs. Fork Length

5.5

4.5

4.0

Log-Body Weight (mg)

y =2.561x + 1.4905
R?=0.9728

3.5

3.0 T T . . T
0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50

Log-Fork Length (cm)
A Mary River Reference @ Mary River Effluent-Exposed

Figure 6.2: Comparison of Condition (Weight-at-Fork Length Relationship) for Arctic
Charr Non-Young-of-the-Year (Non-YOY) Collected at Mary River Effluent-
Exposed and Reference Areas, August 2017
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7  CONCLUSIONS

The objective of the Mary River Project Phase 1 EEM biological study was to provide an initial
evaluation of the influence of mine effluent on biota of the mine receiver. To meet this objective,
effluent quality, receiving environment water quality, and habitat characterization data were used
to support the interpretation of benthic invertebrate community and fish population survey data
collected at effluent-exposed areas and respective reference areas of Mary River Tributary-F and
Mary River. The principal conclusions from the Phase 1 EEM study are:

o Effluent from the Mary River Project primary discharge (MS-08) met all MMER limits during
normal mine operations in 2015, 2016 and, with the exception of the discharge of effluent
with low pH in some grab samples collected in August and September, and elevated mean
monthly TSS concentrations in August, also met MMER limits in 2017. Mine effluent was
non-acutely lethal to rainbow trout and Daphnia magna in 2015 and 2016, but was acutely
lethal to one or both test species during individual tests conducted on August 15t and
September 5™, 2017. Baffinland reported these non-compliances through the appropriate
stakeholders and regulatory bodies and implemented corrective actions to mitigate effects
and prevent future occurrences. Sublethal toxicity tests conducted using final effluent
samples showed no effects on survival or growth of fathead minnow or on growth of green
algae over the Phase 1 EEM period. Occasional effects on survival and/or reproduction
of Ceriodaphnia dubia planktonic invertebrates and more consistent growth inhibition to
duckweed were shown in effluent sublethal toxicity tests conducted from 2015 to 2017.
However, effects to these test organisms were generally observed at effluent
concentrations higher than those typically expected within the mine receiving environment,
suggesting limited potential for similar sublethal toxicity effects within the immediate Mary
River Tributary-F effluent-exposed area.

o Effluent concentrations estimated for the immediate receiving waters of Mary River
Tributary-F were less than 1% based on extrapolation of field specific conductance
measures (0.17% in August) and hydrological gauging station data (0.34% — 0.89% in late
July) in 2017. The 2017 effluent concentration estimates were consistent with previous
estimates for Mary River Tributary-F, which suggested that effluent concentrations range
from 0.03% to 1.3% within the watercourse.

o Water chemistry at effluent-exposed areas of Mary River Tributary-F showed slightly
elevated ammonia, nitrate and/or sulphate concentrations compared to reference
conditions during periods of effluent discharge in 2016 and 2017, but concentrations of
these parameters were consistently well below applicable WQG within the watercourse.
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Within the effluent-exposed area of Mary River, average nitrate concentrations were
slightly elevated compared to the applicable reference area, but only in 2017 and
concentrations remained well below WQG, suggesting that the elevation in nitrate
concentration was not ecologically meaningful.

e The benthic invertebrate community survey indicated no significant differences in primary
EEM endpoints of density, richness, Simpson’s Evenness and Bray-Curtis Index between
effluent-exposed and reference areas of Mary River Tributary-F. In turn, this suggested
no adverse influences to the benthic invertebrate community of Mary River Tributary-F
associated with exposure to mine effluent.

e The fish population survey indicated no substantial differences in community species
composition between the effluent-exposed and reference areas of Mary River, but
potentially higher abundance of fish at the effluent-exposed area due to natural habitat
factors. The Mary River arctic charr population showed no significant difference in size
(length-frequency) structure, and no significant difference in proportion of YOY individuals
between the effluent-exposed and reference areas. In addition, length and weight of non-
YOY arctic charr did not differ significantly between populations sampled at the effluent-
exposed and reference areas of Mary River. Although non-YQOY arctic charr captured at
the effluent-exposed area had significantly lower condition (length-at-weight relationship)
than those captured at the reference area, the magnitude of this difference was small (i.e.,
-4.5%) and within the applicable fish condition Critical Effect Size of £+10% used for EEM
studies, suggesting that this difference was not ecologically meaningful.

Overall, the Mary River Project Phase 1 EEM indicated very low effluent concentrations within the
immediate Mary River Tributary-F receiving environment and commensurately, only minor
effluent-related influences on water quality of this watercourse and farther downstream at Mary
River during periods of effluent discharge. Although Mary River non-YQY arctic charr had lower
condition at the effluent-exposed area than at the reference area, concentrations of mine-related
parameters well below WQG and no effluent-related influences on primary EEM benthic
invertebrate community endpoints closer to the effluent discharge at Mary River Tributary-F. In
turn, this suggested that factors other than mine-effluent accounted for the difference in non-YOY
arctic charr condition between the effluent-exposed and reference areas of Mary River.

Based on the prescribed EEM frequency under the MMER, the Study Design for the next Mary
River Project EEM biological study must be submitted to Environment and Climate Change
Canada (ECCC) no later than six months prior to implementing field collections in 2020. Using
the EEM framework, the next phase of biological monitoring (Phase 2) will require an effects
assessment, in part, to determine whether the occurrence of significantly lower arctic charr

January 2018 46



minnow environmental inc. Mary River Project
Project 177202.0033 Phase 1 EEM Interpretive Report

condition shown in the current EEM is consistent over study phases. The corresponding Phase 2
EEM Interpretive Report must be submitted to ECCC by January 10", 2021.
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Prairie & Northern Region

Environmental Protection Operations Directorate
9250 — 49" Street NW

Edmonton, AB T6B 1K5

February 28, 2017

via email to: jim.millard@baffinland.com

James Millard

Environmental Manager

Baffinland Iron Mines

2275 Upper Middle Road East, Suite 300
Oakville,ON L6H 0C3

Dear Mr. Millard:

Subject: Metal Mining Effluent Regulations — Evaluation of 1°' Environmental Effects
Monitoring Study Design, Mary River Project, NU

This letter is to advise you that Environment and Climate Change Canada has reviewed your
Environmental Effects Monitoring (EEM) biological study design report entitled “Mary River
Project Environmental Effects Monitoring Phase 1 Study Design”, received July 8, 2016. The
review of study design reports takes into account information requirements in the Metal Mining
Effluent Regulations (MMER) of the Fisheries Act and also offers comments on the study based
on the EEM Technical Guidance Document and generally accepted standards of good scientific
practice.

The compiled review comments and recommendations are attached. Comments in bold indicate
where further information is required to meet regulatory requirements and should be addressed
for the review of the report to be completed.

Should you have any questions or concerns regarding the EEM program or wish to discuss the
review of the study design, please do not hesitate to contact me at (780) 717-4884 or at
erik.allen@canada.ca.

Sincerely,

Erik Allen

Environmental Effects Monitoring Coordinator

cc: Susanne Forbrich Environment and Climate Change Canada, Edmonton
Cristina Ruiu Environment and Climate Change Canada, Regina
Paula Siwik Environment and Climate Change Canada, Edmonton

Curtis Didham Environment and Climate Change Canada, lqaluit


http://ecollab.ncr.int.ec.gc.ca/org/1188572/priv/PNR%20Document%20Library/Hyperlink-Letter-EEM-001-support.docx
http://ecollab.ncr.int.ec.gc.ca/org/1188572/priv/PNR%20Document%20Library/Hyperlink-Letter-EEM-001-support.docx
mailto:jim.millard@baffinland.com

Attachment: Review Comments and Recommendations on ‘Mary River Project
Environmental Effects Monitoring Phase 1 Study Design’, July 2016 submission



Review Comments and Recommendations on ‘Mary River Project Environmental
Effects Monitoring Phase 1 Study Design’, submitted July 2016

The following comments and recommendations are based on the review of the report by
a Technical Advisory Panel (TAP) consisting of representatives from Environment and
Climate Change Canada (ECCC), Nunavut Water Board (NWB) and Indigenous and
Northern Affairs Canada (INAC).

Action items

1.

p. 1, Section 1.1. The NWB currently has on file a copy of Baffinland Iron Mines
Corporation’s (BIMC) Aquatic Effect Monitoring Plan (AEMP) (Rev 2), which
includes a Draft EEM Cycle Study Design as a subset of the AEMP. As the NWB
is currently in the process of considering BIMC’s AEMP for Approval,
confirmation is required from BIMC on the extent to which changes included in
the current EEM Study Design, which superseded the Draft EEM study design,
may impact the NWB’s ability to potentially approve the current version of the
AEMP.

p. 7. The study design includes a description of how effluent mixes in the
exposure area, based on extrapolated stream discharge volumes for Tributary-F.
It would appear that daily effluent discharge was compared to a stream flow
estimate based on annual average flows from nearby streams, however the
methods were unclear. Please provide further details on how the stream
discharge and effluent concentrations were estimated.

a. Were extrapolated values based on the average flows from similarly-sized
watersheds listed in Table A2? Were the watersheds similar to Tributary-
F in elevation, gradient, and aspect?

b. Was the extrapolated discharge for Tributary F based on 2015 data only?

c. Were monthly and annual variations in streamflow considered in the
estimates of effluent concentration?

d. Where along Tributary-F do the estimates of effluent concentration apply
(e.g., at the confluence with the effluent stream, or downstream at the
confluence with Mary River)?

p. 12. The proponent is recommended to verify effluent concentrations with in-
stream conductivity measurements during effluent discharge periods in 2017.
Please provide details on an approach to assess effluent concentrations based
on effluent and stream conductivity in the receiving environment, including
sampling locations and calculations (refer to the Metal Mining EEM Guidance
Technical Document (TGD), Sections 2.2.1.1 and 2.2.1.2).

p. 12, Section 2.3.4. It is recommended that the proponent provide details
regarding measures implemented and monitoring that may be conducted to
determine whether or not the effluent discharged from MS-08 may have any
negative impact on the receiving environment, preceding the final discharge
point.

Figure 2.4. The legend in Figure 2.4 indicates that 2015 data were used to
estimate monthly discharge for the Mary River and Tributary-F. Table A-2
presents monthly discharge data for several stations from 2006 to 2014, but
there are no 2015 data. Please provide the missing data.



6. p. 18. The study design did not describe methods for the collection of sediment
samples for particle size and total organic carbon analyses, which are required if
the study is conducted in an area where it is possible to sample sediment
(MMER, Sched. 5, s. 16(a)(iii)). The description of the sampling areas (erosional
habitat with gravel/cobble substrate) would suggest that sediment sampling will
not be possible; please confirm or provide the missing information.

7. p. 21. The study design suggests that low effluent concentration in the
Mary River would exempt the proponent from the requirement to conduct a
fish study, should no fish be collected from Tributary-F. The MMER require
a fish population study if the effluent concentration in the exposure area is
greater than 1% in the area located within 250 m of the final discharge point
(FDP) (Sched. 5, s. 9(b)). Based on the information provided, the fish
survey exemption does not apply to the proposed study. The fish survey
should be initially conducted in Tributary-F as proposed, and if fish are
determined to be absent or in low abundance, field crews should sample
progressively downstream into the Mary River, where fish may be more
abundant. Please provide information on potential reference sites for the
Mary River exposure area. Given concerns over low fish abundance, the
proponent is recommend to identify several reference site options for the
Tributary-F and Mary River exposure areas.

8. p. 21. The report indicates that mine effluent represented 0.02% - 0.035% of flow
in the Mary River. On p.7, the effluent percentage of flow in the Mary River was
given as 0.03% and 0.065%; please clarify.

9. p. 25. The study design indicates that stream velocity and channel dimensions
will be measured, will discharge volumes be calculated?

10. p. 26. Please briefly describe field preservation and shipping protocols for water
samples to ensure laboratory sample hold times are met, given the remote
location of the study area.

11. p. 14. Section 3.5.6 It is recommended that the proponent provide details
regarding further or continued monitoring and/or analyses that may be conducted
to determine the extent to which mining activities may be contributing to the
differences, over time, in results observed in the water quality parameters
measured at Tributary F and the Mary River Up-stream Reference Station.

12. p. 26. Section 3.5. It is recommended that details regarding the exposure and
reference areas to be monitored be confirmed in the EEM Study Design in the
context of BIMC’s recommended discontinuation of monitoring for several
stations potentially related to exposure and/or reference areas, based on the
correspondence accompanying the AEMP (Rev 2).

13. The proponent previously notified the authorization officer of the addition
of a second FDP (MS-06) for the Mary River Project (letter from J. Millard to
S. Forbrich, June 18, 2016). The MS-06 FDP was not described in the
current study design. The MMER require a description of the manner in
which the effluent mixes within the exposure area for each final discharge
point (MMER, Sched. 5, s. 11(a)). Please provide any available information
regarding effluent mixing from MS-06, and a description of plume
delineation methods to be implemented in 2017 (as requested for MS-08;
see comment #3).



14.

15.

For mines with multiple effluent discharges, it is recommended that biological
monitoring be conducted on the discharge with the greatest potential to have an
adverse effect on the receiving environment, based on mass loading of
deleterious substances, effluent mixing, and sensitivity of the receiving
environment (TGD, Section 2.2.2.1). Potential confounding factors should also
be considered. Based on the information provided to date, the TAP would
support biological monitoring of the MS-08 FDP as proposed; however, additional
information and rationale should be provided to demonstrate that MS-08 is most
suitable for biological monitoring.

Please note that MMER requirements for annual effluent characterization and
water quality monitoring apply to all FDPs (Sched. 5, s. 4, 7). Requirements for
sublethal toxicity testing apply to the FDP with potentially the most adverse
environmental impact on the environment, taking into the account the mass
loadings of deleterious substances and the manner in which effluent mixes in the
exposure area (Sched. 5, s. 5).

The MS-06 FDP will discharge to the Mary River through a treated sewage
pipeline; will mine effluent and treated sewage be discharged concurrently?

Appendix A, Table A.4. Please indicate the location of stream sampling sites
listed in Table A.4. Was there a noticeable difference in water chemistry between
upstream and downstream sites on Tributary-F?

Other items

16.

17.

18.

19.

20.

21.

22.

23.

Fig. 2-4. The figure caption should refer to mean monthly stream discharge, not
effluent discharge; please confirm.

p. 14. The proponent is recommended to conduct annual water quality monitoring
in Tributary F near the confluence with the effluent discharge, and a comparable
reference stream, in addition to proposed monitoring in the Mary River.

p. 15. The report states that ninespine stickleback have been captured in low
abundance in the Mary River area, but later states that arctic charr are the only
species captured in Mary River. Have ninespine stickleback been located in any
of the streams identified for the biological monitoring study?

p. 22. The proponent is advised to plan for up to 7 days of sampling per area to
meet sample size targets for the fish survey.

p. 23. Please be advised that the TGD recommends independent confirmation of
fish ageing for 10% of samples.

Table 3.2. The table indicates no statistical analysis for the reproduction
endpoint. Please note that the non-lethal reproduction endpoint (relative
abundance of YOY) can be analyzed by comparing exposure and reference
length frequency distributions with the Kolmogorov-Smirnov test, with and without
YOY. If the inclusion of YOY changes the outcome of statistical comparison, the
proportion of YOY is considered to be different between sampling areas (TGD,
Section 3.4.2.2).

p. 25. Please ensure collection of trip and field blanks for water chemistry
QA/QC, as recommended by the TGD (Section 5.8.4).

An overview document outlining the amendments proposed for the MMER was
shared with stakeholders in December 2016. If you have not received this



document and would like a copy, please contact Erik Allen. The proposed
amendments are expected to be published in Canada Gazette, Part 1 in spring of
2017. Canada Gazette, Part Il publication would likely occur 12 to 18 months
following Canada Gazette Part 1 publication.

Minor comments and errata

p.1. The report refers to “Surface (contour strip) mining at the Mary River Project”.
Please note that strip mining is not used at Mary River Project.

Figure 1.1. Baffinland Iron Mines Corporation, Mary River Project Location Map. For
future reports, labelling Mary River Tributary-F (as in Figures 2.1 and 3.1) would help
highlight the tributary and its flow direction.

p.3. The report states: “This mine closure EEM site characterization summarizes ...”. It
is unclear why EEM site characterization is referred to as ‘mine closure’.

p.4, 9. “The Mary River Project area (is situated/lies) within the Committee Belt” — this
should refer to Committee Bay Belt.

p.9. “The belt ... is divided into five main assemblages: the Archean, the Mary River
Group, the Piling Group, the Bylot Supergroup, and the Turner Cliffs-Ship Formation
(Aker Kvaerner 2008).” Please note that the Archean is not an assemblage but a
geological eon. Suggest replacing with the Penrhyn Group, or some other assemblage
found at/near the Project site.



August 10", 2017

Mr. Erik Allen

Environmental Effects Monitoring Coordinator
Prairie and Northern Region

Environmental Protection Operations Directorate
9250 — 49" Street NW

Edmonton, Alberta T6B 1K5

Dear Mr. Allen,

Re: Response to ECCC Action Items and Comments on the Mary River Project 15t
Environmental Effects Monitoring Study Design

Environment and Climate Change Canada (ECCC) reviewed the Mary River Project First
Environmental Effects Monitoring (EEM) Study Design report submitted by Baffinland Iron Mines
Corporation (Baffinland) and provided specific action items and comments applicable to the study
as outlined in their letter dated February 28™", 2017. Baffinland has prepared this detailed
response to address the fifteen action items and eight ‘other items’ provided by ECCC stemming
from their review of the study design. As follow-up to this response, it is suggested that resolution
to any potential outstanding issues can be achieved either through a teleconference arranged
between ECCC and Baffinland prior to implementation of the field study (August 2017), or during
the ECCC site visit to the Mary River Project from August 15" — 17" 2017.

Sincerely,
Baffinland Iron Mines Corporation

Laura Taylor
Environmental Superintendent

Cc: William Bowden, Environmental Superintendent, Baffinland
Paul LePage, Minnow Environmental Inc.

2275 Upper Middle Road East, Suite 300 | Oakville, ON, Canada L6H 0C3
Main: 416.364.8820 | Fax: 416.364.0193 | www.baffinland.com



Baffinland Response to ECCC Comments Mary River Project EEM Study Design

Baffinland Iron Mines Corporation: Response to ECCC Comments on the Mary
River Project 15t Environmental Effects Monitoring Study Design

PART A - Action Items

Action Item 1: “p. 1, Section 1.1. The NWB currently has on file a copy of Baffinland Iron
Mines Corporation’s (BIMC) Aquatic Effect Monitoring Plan (AEMP) (Rev 2), which
includes a Draft EEM Cycle Study Design as a subset of the AEMP. As the NWB is currently
in the process of considering BIMC’s AEMP for Approval, confirmation is required from
BIMC on the extent to which changes included in the current EEM Study Design, which
superseded the Draft EEM study design, may impact the NWB’s ability to potentially
approve the current version of the AEMP.”

Response: The (2014) EEM study design presented as part of the Rev 2 AEMP had assumed
a total of four Final Discharge Points (FDP) operating under full capacity of the Mary River Project
as described in the Baffinland (2012) Final Environmental Impact Assessment. Currently, only
two FDP are intermittently active (MS-08 East Pond, MS-06 Ore Stockpile Runoff). In addition,
to date, annual effluent discharge rates from each of these FDP have been much lower than the
discharge rates estimated in the Rev 2 AEMP EEM study design (i.e., 2,217 m® in 2015 versus
3,133,000 m®/year estimated in the Rev 2 EEM study design for Station MS-08; 86 m? in 2016
versus 110,000 m®/year estimated in the Rev 2 EEM study design for Station MS-06).

The current (2016) EEM study design better reflects conditions of existing mine operations,
focusing on those watercourses that currently receive mine effluent under the more limited effluent
flow rates. Specifically, biological sampling will focus on Mary River Tributary-F under the current
(2016) EEM study design. Under the (2014) Rev 2 AEMP EEM Study Design, sampling areas
were concentrated on Mary River and Camp Lake Tributary 1. However, intensive sampling,
similar to that conducted for the EEM program, is currently conducted at both Mary River and
Camp Lake Tributary 1 under Baffinland’'s Core Receiving Environment Monitoring Program
(CREMP), which has been conducted annually following the commencement of mine operations.
For instance, three and two mine-exposed biological monitoring areas have been established/
sampled on Mary River and Camp Lake Tributary 1, respectively, in addition to comparable
reference areas. These same areas were proposed for sampling under the former (2014) Rev 2
AEMP EEM Study Design. The benthic invertebrate community survey and fish population survey
approaches were very similar between the former (2014) Rev 2 AEMP EEM study design and the
current (2016) EEM study design.

Therefore, through the additional focus on the watercourse most likely to be influenced by mine
effluent (i.e., Mary River Tributary-F), the current (2016) EEM study design enhances the overall
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spatial coverage of environmental monitoring at the Mary River Project relative to the former
(2014) Rev 2 AEMP EEM study design. Moreover, because the current CREMP included
biological sampling at those areas proposed for monitoring under the former (2014) Rev 2 AEMP
EEM study design, the changes between the 2014 and 2016 EEM study designs will not detract
from the overall objectives of the AEMP (e.g., to evaluate short- and long-term effects of the Mary
River Project on aquatic ecosystems) and will actually enhance the overall program (i.e., through
the addition of Mary River Tributary-F as a sampling area).

Action Item 2: “p. 7. The study design includes a description of how effluent mixes in the
exposure area, based on extrapolated stream discharge volumes for Tributary-F. It would
appear that daily effluent discharge was compared to a stream flow estimate based on
annual average flows from nearby streams, however the methods were unclear. Please
provide further details on how the stream discharge and effluent concentrations were
estimated.

a. Were extrapolated values based on the average flows from similarly-sized watersheds
listed in Table A2? Were the watersheds similar to Tributary-F in elevation, gradient, and
aspect?

b. Was the extrapolated discharge for Tributary F based on 2015 data only?

c. Were monthly and annual variations in streamflow considered in the estimates of
effluent concentration?

d. Where along Tributary-F do the estimates of effluent concentration apply (e.g., at the
confluence with the effluent stream, or downstream at the confluence with Mary River)?”

Response: Streamflow of Tributary-F was estimated using average per unit watershed area flow
data (m3/day/km?) from six nearby watercourses for the months of July and August collected in
2015. These average flow data were multiplied by the watershed area of Tributary F (in this case,
6.8 km? at the confluence with the effluent discharge) to determine the percent effluent following
complete mixing using the average and maximum effluent discharge rate (148 and 293 m3/day,
respectively) over the period of effluent discharge in July/August 2015. The formula used to
determine the percentage of effluent at the Tributary F/ effluent discharge confluence was as
follows:

> effluent discharge (m®day) / [stream flow (m®day for the 6.8 km? area) + effluent discharge
(m3/day)]

This value was calculated separately for July and August, and then averaged to arrive at an
extrapolated average effluent concentration during the period of mine effluent discharge. The
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same method was used to determine the percentage of effluent at the Mary River confluence with
Tributary F (watershed area of 232.6 km?).

a. Extrapolated values were taken from the six watershed sizes indicated in Appendix Table A.2,
which ranged from 3.6 — 250 km?. As indicated above, the average discharge per unit area
(m3/day/km?) for these six watercourses was used to extrapolate the percentage of effluent at
Tributary F and Mary River. In general, watercourses with smaller watershed sizes (i.e., under
10 km?) more closely mirrored the elevation, gradient and aspect of Tributary F than watercourses
with larger watersheds at the Baffinland hydrological monitoring stations.

b. Stream discharge data from 2015 became available for incorporation into the Study Design
document in the later stages of preparation. Unfortunately, changes applicable to some of the
text in the effluent dilution (Section 2.2.4) and fish population survey (Section 3.2.1) portions of
the report were not consistently updated/adjusted to reflect the addition of the 2015 data. Text
from the first paragraph of Section 2.2.4 should have read as follows (in bold):

Estimates of effluent dilution in the mine receiving environment were conducted using the
2015 final effluent discharge data together with watershed discharge rates pro-rated using
data from six Mary River Project mine site stream gauging stations over the 2015 open-
water period. Based on estimated annual average flow by watershed and average daily
effluent discharge (i.e., 148 m®/day during periods of discharge; see Section 2.2.2), the MS-
08 effluent was estimated to constitute an average of 1.3% and 0.03% of flow during
periods of effluent discharge in 2015 (i.e., July and August) at the effluent stream
confluence with Mary River Tributary-F and Mary River, respectively (Figure 2.3).
Assuming the maximum daily effluent volume discharged in 2015 (i.e., 293 m® on July 12,
2015), the MS-08 effluent was estimated to constitute approximately 2.5% and 0.065% of
flow at the effluent stream confluence with Mary River Tributary-F and Mary River,
respectively, during the July-August period of discharge in 2015, assuming average
regional monthly flow conditions on the day of maximum discharge (Figure 2.3).

c. Based on the monthly 2015 streamflow data, average and maximum effluent concentrations
were 1.3 £ 0.5% and 2.5 + 0.9%, respectively, for the months of July/August at the Tributary-F
confluence with the effluent channel based on the streamflow data from all six watercourses.
Similarly, average and maximum effluent concentrations were 0.033 + 0.019% and 0.065 +
0.038%, respectively, for the months of July/August at the Mary River confluence with Tributary-
F based on the 2015 streamflow data from the Mary River gauging station.

d. Effluent concentrations on Tributary F that were indicated on p. 7 applied to the confluence with
the effluent stream (i.e., the initial mixing zone).
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Action Item 3: “p. 12. The proponent is recommended to verify effluent concentrations
with in-stream conductivity measurements during effluent discharge periods in 2017.
Please provide details on an approach to assess effluent concentrations based on effluent
and stream conductivity in the receiving environment, including sampling locations and
calculations (refer to the Metal Mining EEM Guidance Technical Document (TGD),
Sections 2.2.1.1 and 2.2.1.2)”

Response: Effluent concentrations within Tributary F and Mary River will be determined at the
time of biological sampling in August 2017 using the approach suggested in the Metal Mining
EEM TGD. Together with effluent specific conductance measured at the time of biological
sampling, specific conductance measurements at reference and effluent-exposed benthic
invertebrate community/fish monitoring stations will be used as the basis for determination of
effluent concentrations at Tributary F and Mary River, as applicable. During site reconnaissance
conducted by Minnow in 2015, a specific conductance survey conducted to estimate effluent
concentrations along Tributary-F was confounded by runoff received from areas subject to drilling
and/or hauling activity which resulted in higher aqueous specific conductivity in Tributary-F.
Notably, calcium chloride (CaCl,) is used to aid with drilling through permafrost at Baffinland,
which was believed to result in elevated specific conductance in runoff feeding into Tributary-F
at the time of the 2015 specific conductance survey.

Action Item 4: “p. 12, Section 2.3.4. It is recommended that the proponent provide details
regarding measures implemented and monitoring that may be conducted to determine
whether or not the effluent discharged from MS-08 may have any negative impact on the
receiving environment, preceding the final discharge point”

Response: It is unclear as to the recommended location referred to in this Action Item (i.e,
“preceding the final discharge point”). If referring to the lower 740 m length of channel that drains
into Tributary-F, no monitoring is proposed for this portion of the system, with the exception of in
situ water quality measurements conducted at the time of biological monitoring in August 2017.
Flow in this intermittent section of the channel is likely to be represented entirely by effluent in
August, and we believe there is very low likelihood that benthic invertebrate communities become
well established in watersheds of this small size, confounding the ability to assess biological
influences of the mine effluent on biota. The photograph below illustrates the portion of the
channel just upstream of Tributary-F in August 2016 during effluent discharge. In this photo, the
channel width is approximately 30 cm and water depths reach a maximum of approximately 5 cm.
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Action Item 5: “Figure 2.4. The legend in Figure 2.4 indicates that 2015 data were used to
estimate monthly discharge for the Mary River and Tributary-F. Table A-2 presents monthly
discharge data for several stations from 2006 to 2014, but there are no 2015 data. Please
provide the missing data.”

Response: As indicated in the response to Action Item 2, stream discharge data from 2015
became available for incorporation into the Study Design document in the later stages of
preparation. Appendix Table A.2 has been updated to include the 2015 data and is presented at
the end of this response.

Action Item 6: “p. 18. The study design did not describe methods for the collection of
sediment samples for particle size and total organic carbon analyses, which are required
if the study is conducted in an area where it is possible to sample sediment (MMER, Sched.
5, s. 16(a)(iii)). The description of the sampling areas (erosional habitat with gravel/cobble
substrate) would suggest that sediment sampling will not be possible; please confirm or
provide the missing information.”
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Response: Correct. Sediment sampling will not be collected concurrent with benthic invertebrate
community samples given the presence of only erosional habitat (boulder with interspersed
gravel/cobble) in Tributary-F. The photo below illustrates habitat typical of Tributary-F.

Action Item 7: “p. 21. The study design suggests that low effluent concentration in the
Mary River would exempt the proponent from the requirement to conduct a fish study,
should no fish be collected from Tributary-F. The MMER require a fish population study if
the effluent concentration in the exposure area is greater than 1% in the area located within
250 m of the final discharge point (FDP) (Sched. 5, s. 9(b)). Based on the information
provided, the fish survey exemption does not apply to the proposed study. The fish survey
should be initially conducted in Tributary-F as proposed, and if fish are determined to be
absent or in low abundance, field crews should sample progressively downstream into the
Mary River, where fish may be more abundant. Please provide information on potential
reference sites for the Mary River exposure area. Given concerns over low fish abundance,
the proponent is recommend to identify several reference site options for the Tributary-F
and Mary River exposure areas.”
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Response: From our consultant’s perspective, greater clarity on the MMER definition of a “final
discharge point (FDP)” is required in cases in which an overland effluent discharge point is
concerned. Effluent concentrations in Tributary-F, the first ‘permanent’ flowing watercourse that
the effluent meets during the open-water period (approximately late June to early September),
appears to be approximately 1% within 250 m of the confluence with the effluent channel, on
average. Extrapolation using maximum effluent flow data suggested that effluent concentrations
in Tributary-F may periodically be greater than 1% within 250 m of the confluence with the effluent
channel. Despite this, the ecological relevance of conducting a fish survey at Mary River, where
effluent concentrations are estimated to be well less than 1% (i.e., average and maximum of
0.02% and 0.035%, respectively, based on data collected from 2006 — 2015, assuming continual
effluent discharge), is questionable. Attributing potential differences in fish population endpoints
between reference and effluent-exposed areas of Mary River to mine effluent exposure (the intent
of the MMER) does not seem scientifically defensible in cases where the maximum effluent
concentration is so low. Furthermore, the evaluation of effluent-related effects on Arctic charr
populations of Mary River (and other watercourses in the Mary River Project region) is further
limited by the fact that liquid water is generally present (and fish possibly present) only from early
July through mid-September, and that mine effluent is only discharged intermittently (e.g., 16 days
in 2015). Thus, very low effluent concentrations coupled with limited exposure period will preclude
definitive assessment of mine effluent-related effects to fish populations of Mary River.

It is suggested that resolution of this Action Item occur through teleconference prior to
implementation of the field study (August 2017) or during the ECCC site visit to the Mary River
Project from August 15th — 17th, 2017.

Action Item 8: “p. 21. The report indicates that mine effluent represented 0.02% - 0.035%
of flow in the Mary River. On p.7, the effluent percentage of flow in the Mary River was
given as 0.03% and 0.065%; please clarify.”

Response: On page 21, average and maximum concentrations of mine effluent in Mary River
were 0.02% - 0.035%, respectively, based on average streamflow at the Baffinland Mary River
hydrological station over the period of 2006-2015. On page 7, average and maximum
concentrations of mine effluent in Mary River were 0.03% - 0.065%, respectively, based on
average streamflow at the Baffinland Mary River hydrological station only in 2015 (July/August
period). Please see response to Action Item 2 for additional clarity.

Action Item 9: “p. 25. The study design indicates that stream velocity and channel
dimensions will be measured, will discharge volumes be calculated?”

Response: No, discharge volumes will not be calculated from the stream water velocity and
channel dimension data collected for EEM. These data will be collected to provide general

August 8, 2017 Page 7 of 11



Baffinland Response to ECCC Comments Mary River Project EEM Study Design

information on habitat characteristics of each study area to assist with the interpretation of
biological data. The number of monitoring points along each transect, and the in-stream transect
locations, are not intended to be sufficient for accurate discharge volume calculation.

Action Item 10: “p. 26. Please briefly describe field preservation and shipping protocols
for water samples to ensure laboratory sample hold times are met, given the remote
location of the study area.”

Response: Please refer to the attached Standard Operating Procedure (SOP) developed for
water sampling at the Mary River Project.

Action Item 11: “p. 14. Section 3.5.6 It is recommended that the proponent provide details
regarding further or continued monitoring and/or analyses that may be conducted to
determine the extent to which mining activities may be contributing to the differences, over
time, in results observed in the water quality parameters measured at Tributary F and the
Mary River Up-stream Reference Station”

Response: Baffinland will conduct water quality monitoring at established EEM and AEMP
(CREMP) stations at frequencies required under each respective approved monitoring plan. The
locations and frequencies of sampling appear to be sufficient for monitoring spatial differences
between mine-exposed and reference areas, and temporal changes over time, in water quality of
Tributary-F and Mary River.

Action Item 12: “p. 26. Section 3.5. It is recommended that details regarding the exposure
and reference areas to be monitored be confirmed in the EEM Study Design in the context
of BIMC’s recommended discontinuation of monitoring for several stations potentially
related to exposure and/or reference areas, based on the correspondence accompanying
the AEMP (Rev 2).”

Response: Because approval for changes suggested in correspondence accompanying the
AEMP (Rev 2) has not been received from regulators and other stakeholders, no changes to
stations will be implemented within the time period of the first EEM study

Action Item 13: “The proponent previously notified the authorization officer of the addition
of a second FDP (MS-06) for the Mary River Project (letter from J. Millard to S. Forbrich,
June 18, 2016). The MS-06 FDP was not described in the current study design. The MMER
require a description of the manner in which the effluent mixes within the exposure area
for each final discharge point (MMER, Sched. 5, s. 11(a)). Please provide any available
information regarding effluent mixing from MS-06, and a description of plume delineation
methods to be implemented in 2017 (as requested for MS-08; see comment #3).”
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Response: Discharge of effluent from the MS-06 FDP was limited to a single day (September
12) in 2016, during which 86 m? of effluent was released. Because the EEM study design was
required to be submitted by July 10, 2016, data pertaining to the MS-06 FDP effluent release were
not provided. It is anticipated that effluent release from the MS-06 FDP discharge will occur rarely,
and for very brief periods of time. To the extent possible, given potential safety concerns
associated with high water velocities, water depths greater than 1 m, and large boulder substrate
(safe footing issues), Baffinland will conduct a specific conductance survey as indicated in the
response to Action ltem 3 above within the Mary River receiver at the time of effluent release to
characterize mixing features. Because a hydrological station is established on Mary River,
extrapolation of effluent concentrations in Mary River can also be conducted on a daily basis, as
required, following download of the data at the end of the open-water season.

As suggested in the response to Action ltem 1, the MS-08 FDP is likely to release greater volume
of effluent than the MS-06 FDP in any given year (e.g., 2,217 m® was released at MS-08 in 2015,
and 86 m?® was released at MS-06 in 2016). Therefore, the MS-08 FDP will served as the focus
for biological studies in the current EEM phase.

Action Iltem 14: “The MS-06 FDP will discharge to the Mary River through a treated sewage
pipeline; will mine effluent and treated sewage be discharged concurrently?”

Response: Although it is unlikely that the MS-06 FDP will discharge concurrently with the
discharge of treated sewage, in the event that unusually high amounts of runoff, there may be
periods in which both are discharged concurrently. Please note that it is currently anticipated that
discharge from the MS-06 FDP will occur very rarely (a few days per year) on an intermittent
basis.

Action Item 15: “Appendix A, Table A.4. Please indicate the location of stream sampling
sites listed in Table A.4. Was there a noticeable difference in water chemistry between
upstream and downstream sites on Tributary-F?”

Response: A map showing the locations of the CREMP lotic sampling sites indicated on
Appendix Table A.4 accompanies this response. No difference in water chemistry has been
indicated between Mary River stations located upstream and downstream of the Tributary-F
confluence.

PART B — Other Items

Comment 16: “Fig. 2-4. The figure caption should refer to mean monthly stream
discharge, not effluent discharge; please confirm.”
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Response: Correct. The caption for Figure 2.4 should refer to mean monthly stream discharge,
not effluent discharge. Sorry for any confusion.

Comment 17: “p. 14. The proponent is recommended to conduct annual water quality
monitoring in Tributary F near the confluence with the effluent discharge, and a
comparable reference stream, in addition to proposed monitoring in the Mary River.”

Response: Acknowledged. Annual water quality monitoring will be conducted in Tributary-F
near the confluence with the effluent discharge, and a comparable reference stream, in addition
to proposed monitoring in the Mary River.

Comment 18: “p. 15. The report states that ninespine stickleback have been captured in
low abundance in the Mary River area, but later states that arctic charr are the only species
captured in Mary River. Have ninespine stickleback been located in any of the streams
identified for the biological monitoring study?”

Response: To our knowledge, no ninespine stickleback have been captured in the Mary River
or in any of the streams identified for the EEM biological study. However, because this species
is known to inhabit streams, rivers and lakes, there is some potential for ninespine stickleback
presence in streams and rivers of the Mary River Project area. It is anticipated that if present,
ninespine stickleback are likely to be present in low abundance in area lotic habitats given low
numbers captured in lentic habitat near the mine.

Comment 19: “p. 22. The proponent is advised to plan for up to 7 days of sampling per
area to meet sample size targets for the fish survey.”

Response: Stream backpack electrofishing is the proposed method of fish capture for the EEM
study. Given the relatively small size of Tributary-F, the determination of whether fish are present
within this tributary will likely require less than a day by an experienced electrofishing team. It is
proposed that, in the event that fish are determined to be absent in Tributary-F through the initial
sampling, ECCC will be contacted to determine the best course of action. Continuing to conduct
active sampling for a full seven days in the absence of fish is not considered practical or cost
efficient. It is suggested that resolution of this item occur through teleconference prior to
implementation of the field study (August 2017) or during the ECCC site visit to the Mary River
Project from August 15" — 17, 2017.

Comment 20: “p. 23. Please be advised that the TGD recommends independent
confirmation of fish ageing for 10% of samples.”

Response: Acknowledged. Independent confirmation of fish ageing will be conducted on 10%
of submitted samples.
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Comment 21: “Table 3.2. The table indicates no statistical analysis for the reproduction
endpoint. Please note that the non-lethal reproduction endpoint (relative abundance of
YOY) can be analyzed by comparing exposure and reference length frequency
distributions with the Kolmogorov-Smirnov test, with and without YOY. If the inclusion of
YOY changes the outcome of statistical comparison, the proportion of YOY is considered
to be different between sampling areas (TGD, Section 3.4.2.2).”

Response: Acknowledged.

Comment 22: “p. 25. Please ensure collection of trip and field blanks for water chemistry
QA/QC, as recommended by the TGD (Section 5.8.4).”

Response: Acknowledged. Water chemistry trip and field blanks will be collected.

Comment 23: “An overview document outlining the amendments proposed for the MMER
was shared with stakeholders in December 2016. If you have not received this document
and would like a copy, please contact Erik Allen. The proposed amendments are expected
to be published in Canada Gazette, Part 1 in spring of 2017. Canada Gazette, Part Il
publication would likely occur 12 to 18 months following Canada Gazette Part 1
publication.”

Response: Thank you for letting us know. We had received a copy of the overview document
early in 2017.
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Table A.2: Average monthly discharge data (m3ls) collected from Mary River Project hydrological
gauging stations, 2006 - 2015.

Hydrological Station

H1 H2 H4 H5 H6 H11
Year Montth Phillips Creek Tom Camp Lake Camp Lake Mary Sheardown
Tributary River Tributary2 Tributary1 River Lake Trib1
(250 km?) (210 km?) (8.3 km?) (5.3 km?) (250 km?) (3.6 km?)
June - 5.05 - - - -
2006 July 14.65 19.20 0.83 0.38 26.64 -
August 5.46 5.37 0.29 0.15 15.03 -
September 7.42 3.07 0.29 0.17 24.01 -
June 10.94 4.42 0.25 0.31 -
2007 July 6.93 7.78 0.21 0.10 11.68 -
August 3.77 4.04 0.13 0.10 6.54 -
September 1.62 1.14 0.07 0.05 4.22 -
June 12.20 - 1.56 0.42 26.06 -
2008 July 10.31 - 0.38 0.22 16.96 -
August 7.44 - 0.25 0.22 8.21 -
September 5.33 - 0.17 0.12 7.06 -
June - 33.25 - 0.78 39.55 -
2010 July - 14.34 - 0.19 18.76 -
August - 2.34 - 0.08 3.69 -
September - 5.42 - 0.14 713 -
June 13.70 - 0.44 0.30 27.41 0.07
2011 July 3.1 - 0.07 0.05 5.29 0.02
August 1.25 - 0.03 0.02 2.32 0.02
September 1.56 - 0.03 0.02 1.89 0.02
June 24.24 35.76 0.88 0.81 32.23 0.12
2012 July 7.49 13.42 0.39 0.22 11.63 0.07
August 2.36 4.82 0.16 0.10 5.47 0.06
September 3.90 - 0.28 0.17 8.00 0.08
June 10.80 18.04 - 0.32 19.75 0.14
2013 July 9.74 17.95 0.09 0.25 20.98 0.12
August - 2.88 0.07 0.08 4.63 0.05
September - - 0.05 0.06 3.07 0.06
June 7.03 6.35 - 0.28 - 0.12
2014 July 13.42 21.28 - 0.42 31.09 0.09
August 7.18 9.08 - 0.20 9.83 0.09
September 2.14 1.90 - 0.05 1.88 0.04
June 15.70 14.50 0.41 0.13 18.60 0.03
2015 July 8.80 6.00 0.20 0.06 9.20 0.04
August 3.50 2.30 0.20 0.08 3.80 0.06
September - 0.90 0.03 0.03 1.10 0.03
June 13.52 16.77 0.71 0.42 27.27 0.09
Jul 9.31 14.28 0.31 0.21 16.91 0.07
Average Auéust 4.42 4.41 0.16 0.12 6.61 0.06
September 3.66 2.49 0.13 0.09 6.48 0.04







ce: William Bowden Baffinland Iron Mines Corporation
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Curtis Didham Environment and Climate Change Canada, Igaluit
Sean Joseph Nunavut Water Board, Vancouver

Sarah Forté Indigenous and Northern Affairs Canada, lqaluit

Attachment: Review Comments and Recommendations on “Response to ECCC
Comments on the Mary River Project 1% Environmental Effects Monitoring Study
Design” (submitted August 10, 2017)



Review Comments and Recommendations on “Response to ECCC Comments on
the Mary River Project 1° Environmental Effects Monitoring Study Design”
(submitted August 10, 2017)

7. Regarding the fish survey, it was agreed during a meeting with the proponent and
their consultant (Aug. 16/17) that fish sampling will be attempted in the Mary River near
the confluence with Tributary-F, if no fish are located in the tributary. A downstream
reach of the Mary River will be sampled as a reference area to the upstream Mary River
exposure area, if needed. If fish sampling in Mary River is determined to be impractical,
the facility is recommended to provide supporting information in the interpretative report.

19. With respect to the level of effort for the fish survey, the response suggests that less
than a day would be needed to determine if fish are present in Tributary-F. During a
meeting with the proponent and consultant (Aug. 16/17), ECCC noted that 7 days is the
recommended level of effort to achieve target sample sizes, but that it could take less
time to determine the presence or absence of fish, The sampling crew is recommended
to apply an adequate level of effort to achieve the objective of the fish survey.
Supporting information should be provided in the report to justify the level of effort.
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November 21, 2017

Curtis Didham

Enforcement Officer

Environment and Climate Change Canada
933 Mivvik Street

Iqaluit, Nunavut

XO0A OHO

Dear Mr. Didham,

Re: Investigation under subsection 36(3) of the Fisheries Act in regards to an effluent seepage and
controlled discharges from the Waste Rock Stockpile Sedimentation Pond (WRSSP) located at Baffinland'’s
Mary River Project (the Project).

Please find below a summary response prepared by Baffinland Iron Mines Corporation (Baffinland) in
response to the investigation under the Fisheries Act and Metal Mining Effluent Regulations (MMER)

initiated by Environment and Climate Change Canada (ECCC) on September 13, 2017.

Project Development

Baffinland proposed to develop the Project in a phased approach, and began construction for the Early
Revenue Phase (ERP) in 2013, followed by the initial mining of Deposit 1 in September 2014. Prior to the
development of Deposit 1, Baffinland had retained AMEC in 2012 to conduct water quality modelling of
runoff and seepage originating from the Deposit 1 waste rock stockpile. The report concluded that, with
the exception of total suspended solids (TSS), the water quality of runoff and seepage would meet the
MMER discharge requirements. To address the estimated solids loading from the runoff and seepage and
facilitate the monitoring of discharges, sedimentation ponds downstream of the waste rock stockpile(s)
were proposed. In 2014, Baffinland retained AMEC to investigate the metal leaching and acid rock
drainage (ML/ARD) potential of waste rock generated from ERP operations on Deposit 1. Results from
AMEC’s investigation were presented in a technical memo titled “Mary River Deposit 1, 5-Year Pit ML/ARD
Characterization”. AMEC had determined that approximately 85% of waste rock samples had
neutralization potential ratios (NPR) greater than 2 pH and were classified as non-potentially acid
generating and were unlikely to generate acidic drainage. Approximately 10% of the samples had NPR
values of less than 1 pH, and 5% of the samples were classified as having uncertain acid generating
potential (1<NPR<2). Humidity cell testing for historical samples of the Waste Rock Stockpile has stayed
relatively consistent previous to 2017, indicating stable conditions in the majority of cells

Construction of the current WRSSP commenced in September 2015 and became operational in May 2016.
A Construction Summary Report (CSR) produced by Hatch Ltd. (Hatch) for the current sedimentation pond,
which was included in the 2016 Qikigtani Inuit Association (QIA) and Nunavut Water Board (NWB) Annual
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Report for Operations, was signed off by Baffinland in January 2017 and provided to regulators and
stakeholders on March 31, 2017.

Under Part D, Item 18, of Baffinland’s Type “A” Water License 2AMMRY1325 Amendment No. 1 (Water
License), two annual geotechnical inspections are performed on water and waste retention structures.
Barry H. Martin Consulting Engineer and Architect conducted two inspections in 2017. The Aug 1-10™" bi-
annual inspection did not identify integrity or containment issues concerning the WRSSP. Additionally,
inspections of the facility from ECCC and Indigenous and Northern Affairs Canada (INAC) in 2016 and
spring/early summer 2017 also did not identify seepage from the WRSSP or identify water quality
concerns associated with the system. Internal compliance inspections are completed bi-monthly during
the open water season on this facility and daily monitoring is completed during discharge which focuses
on monitoring water quality in accordance with Baffinland’s Water License and Schedule 4 of the MMER,
as well as overall WRSSP conditions and operations. There were no issues of compliance with water quality
limits in 2016 or in the first half of 2017.

The following summarizes the four incidents that occurred in August and September and remediation
measures undertaken.

Spill Report 17-289

A heavy rain event was experienced over a period of several days in late July increasing the runoff into
the pond and led to the requirement to de-water and maintain suitable pond freeboard. The pH results
leading up to August 1%, which were measured by both YSI meter field readings and the ALS laboratory
analyses, were consistently greater than 6.40. In early August low pH water was discharged to the
environment on August 1%t and 3™. On August 1%, water chemistry and toxicity testing occurred. Results
received indicated the pH of the water was below 6.0 which resulted in a toxicity failure for both Daphnia
Magna and Rainbow Trout. No discharge to the environment occurred after receiving official ALS
laboratory results.

August 10th - 24t
e pH adjustment treatment of the WRSSP was planned with Wood Group PLC (formally AMEC
Foster Wheeler) to determine the most effective treatment of the WRSSP with resources on site.
On August 22-24th, batch treatment of the WRSSP was completed using sodium carbonate to
effectively raise the pH from approximately 4 to 7.
e Golder Associates Ltd. (Golder) was consulted to commence work on increasing the storage
capacity of the WRSSP.

Spill Report 17-312

On August 23, 2017 during an inspection of the WRSSP with ECCC and INAC, seepage was observed
originating from the central toe of the WRSSP in approximately four discrete but closely clustered
locations. Water quality samples were taken from the seepages occurring at the toe of the WRSSP in
concert with ECCC and INAC on August 23rd and 24th during their on-site inspection and external
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analytical results indicated that, aside from nickel and TSS, water quality was compliant under the MMER
and Water License.

August 25"
e Construction of an emergency containment ditch downstream of the seepage.
September 1%

e Hatch was consulted to explore options to stop the seepage from the toe of the WRSSP and
identify potential remedial activities to the facility.

e Hatch recommended the placement of a till blanket upstream of the WRSSP liner key-in to allow
for proper re-grading in an effort to reduce pooling on the inlet, as well as constructing two sumps
to tie into the emergency containment ditch downstream of the WRSSP seepage.

September 2"

e Baffinland submitted a notification to regulators detailing the plan to mitigate the ongoing

seepage at the WRSSP.
September 7" - 17t

e Construction of the till blanket and sumps were completed to the design specifications provided

by Hatch from September 7" to 17",

On September 26%, during an inspection of the WRSSP and down gradient seepage area, discoloured
water was observed outside of the emergency containment ditch under ice and snow. Water quality
sampling was conducted, which included acute toxicity testing. Analytical results showed nickel and TSS
above applicable guidelines, though the acute toxicity test passed.

October 4" - 24

e Golder and Le Groupe Desfor (LGD) consulted to assess the situation and provide expert advice
on locating the source and identifying potential remedial solutions.

e LGD Director of Civil Works concluded that the origin of the seepage could not be determined at
that time under the existing conditions.

e Principal Geochemist from Golder conducted a detailed hydrological assessment and concluded
that the pond design appears appropriate for its intended use.

October 19*":

e Story Environmental was contacted to provide recommendations for the utilization and
implementation of using rhodamine dye to determine whether the WRSSP was the potential
source of the seepage.

e Monitoring of the seepage for the presence of rhodamine occurred using a YSI meter with a
rhodamine sensor. Rhodamine was detected in seepage grab samples indicating that the WRSSP
liner’s integrity may have been compromised. Current conditions limit the ability to confirm this
to be true and further investigations into the matter are required when conditions allow.

October 21 — November 06:
e Construction of a new berm was completed around the outside perimeter of the emergency
containment ditch to increase the ditch’s containment capacity.
e Water was pumped from the containment ditch back to the WRSSP in order to effectively place
% inch rock at the base of the ditch to arrest further seepage.
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Spill Report 17-328 and 17-361

On August 27th, visual observations of the turbidity of the WRSSP prompted the discharge to be shut

down. Samples later confirmed that the TSS exceeded the Water License and MMER guidelines for an

approximate 14-hour period. Discharge resumed again on August 28th after the pond had settled and TSS

criteria was found to be below guidelines.

August 24 — 28t

e An Environment Effects Monitoring (EEM) study was performed by Minnow Environmental

(Minnow). No exceedances were observed or recorded under applicable guidelines in discharge
exposed Tributary F or Mary River except for aluminum. The aluminum is not exposure-related as
aluminum was found to be present in the reference sites and is related to known historical
turbidity-related colloidal effects in Mary River. The discharge from the WRSSP travels
approximately 2.2 km from the Final Discharge Point (FDP) to where Tributary F becomes a
defined channel which is non-fish bearing. The confluence with Mary River is located
approximately 3 kilometers in distance from that location.

Discharging to the environment continued from August 30th to September 6™ and water samples
analyzed using the on-site ALS laboratory equipment run by Baffinland personnel were found to be
compliant up to September 6th under the MMER and Water License discharge criteria for pH. In addition
to the on-site laboratory results, samples were also shipped offsite to ALS Waterloo. The pH results
received from the ALS laboratory in Waterloo from September 1st to 6th were below the MMER and
Water License criteria. In consultation with the ALS Environmental Technical Director, it was determined
that the initial pH measurements from the on-site laboratory taken by Baffinland Staff (within one to four
hours of sampling) should be the most reliable and defensible pH measurements representing the
conditions of the samples at time of sampling, rather than test results measured by ALS Waterloo which
represent the pH of the sample after several days of potential acid rock drainage related redox reactions.
The discharge to the environment was stopped on September 6th.

September 1%

e Aquatic Effects Monitoring Plan (AEMP) data for stations at the confluence of the tributary,
(Tributary F) that receives WRSSP effluent and the nearest fish bearing waters, were examined
and did not show readily detectable influence from the discharge, exhibiting pH of approximately
8.

Additional Mitigation Measures
Additional mitigation measures were taken to address deficiencies identified with internal environmental
systems, protocols and procedures:

e An Emergency Response Plan has been revised for the WRSSP in accordance with MMER
requirements outlined in Section 30.

e A Working Near Water Containment Facilities Procedure has been drafted to provide a set of
operational standards to ensure work is conducted in a safe and environmentally-compliant
manner.
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e The Site Environment team reporting structure was changed to include a Site Environmental
Manager that will provide leadership and oversight to all site activities.

Additional mitigation measures that are in progress or planned are:

e |Initiate a geochemical review of the waste rock dump layout and materials to develop a better
understanding of low pH conditions observed on site and, if necessary, develop supplemental
mitigation measures to reduce or eliminate production of acidic water from entering the WRSP.

e Review on-site equipment and consider whether additional equipment could more efficiently
treat and discharge water from the WRSSP.

e Revise Waste Rock Management Plan to incorporate discharge and ARD mitigation measures

e Resource additional certified ALS Technician(s) and testing equipment during the summer season

e Evaluate and source appropriate coagulants if treatment required.

e Long Term - Design and implement fit for purpose AMD containment and treatment technology
for prevention, source control and remediation.

Overall no impacts were observed in the receiving water bodies as shown through Baffinland’s EEM and
AEMP studies. Engineered mitigation measures to address water quality, seepage and pond capacity
issues are currently being reviewed. Through the rhodamine testing early indications are that the source
of the seepage is related to the integrity of the WRSSP liner, although further investigations are required
to confirm these findings and upon confirmation we will immediately act upon.

Regards,

Todd Burlingame | Vice-President, Sustainable Development

2275 Upper Middle Road East, Suite 300, Oakville, ON, Canada, L6H 0C3
T:+1 416 364 8820 x5010

C:+1416 553 0062
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APPENDIXC  HABITAT CHARACTERIZATION

CA1 Introduction

Habitat characterization provides information integral to the interpretation of effluent-related
influences on benthic invertebrate communities and fish populations residing within aquatic
environments that receive mine discharge. At Mary River Project, effluent is released overland
into an intermittent channel that meets Mary River Tributary-F approximately 2 km east-
northeast of the effluent discharge point. From this confluence, Mary River Tributary-F flows
south approximately 3.3 km before discharging into Mary River. Mary River Tributary-F
downstream of the effluent confluence and Mary River extending approximately 2.5 km
downstream of the Mary River Tributary-F confluence served as the mine effluent-exposed
areas for the benthic invertebrate community survey and fish population survey, respectively
(Figure 2.1). Reference areas for the 2017 EEM study included Mary River Tributary-F
upstream of the effluent channel for the benthic invertebrate community survey, and Mary River
just upstream of Mary Lake for the fish population survey (Figure 2.1). Aquatic habitat
characterization information collected at the Mary River Project EEM study areas (Table C.1)
are summarized and contrasted herein to evaluate the degree to which natural habitat
influences potentially contributed to differences in biological endpoints between like effluent-
exposed and reference areas.

C.2 Mary River Tributary-F

Mary River Tributary-F occurs as a seasonally-flowing, second-order stream draining a
watershed of approximately 6.8 square kilometres (km?) at the confluence with the MS-08 mine
effluent channel and 11.6 km? near the mouth at Mary River. Mary River Tributary-F exhibits
a moderate gradient through the headwaters and mid-reaches, averaging approximately 4.5%
and 6.3% at EEM benthic invertebrate community study areas located upstream and
downstream of the MS-08 channel confluence, respectively (Table C.2; Photo Plate C.1). High
gradients of approximately 10 to 12% are exhibited within approximately 0.8 km of the outlet
to Mary River on Mary River Tributary-F (Photo Plate C.1). The channel of Mary River
Tributary-F is typically well defined, exhibiting a slight meander, but areas of interstitial flow
and/or channel braiding are not uncommon particularly in the upper and mid-reaches of the
watercourse. Stream morphology of Mary River Tributary-F consists predominantly of riffle-
run sequences separated by scour pools and rapids within the upper and mid-reaches (Table
C.2), whereas riffle-cascade habitat is more prevalent at high gradient areas of the lower
portion of the system. The combination of complete freezing overwinter, a relatively higher
stream gradient, and the presence of natural in-stream barriers including an approximately
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1.75 m high step-drop over large boulder habitat about 50 m upstream of the outlet to Mary
River (Photo Plate C.1) are likely key factors contributing to the naturally fishless condition of
Mary River Tributary-F (see Section 6).

The wetted and bankfull width of Mary River Tributary-F were greater immediately downstream
of the MS-08 channel confluence than upstream at the time of the August 2017 field study,
although only bankfull width differed significantly between areas (Tables C.2 and C.3).
Notably, the determination of overall wet channel features was partly confounded by the
occurrence of interstitial flow through boulder and/or large cobble substrate at these study
areas. On average, water depths and water velocities were greater downstream than
upstream of the MS-08 effluent channel confluence during the August 2017 sampling events,
but the differences between areas were not significant (Tables C.2 and C.3). Maximum water
depth of riffle habitat at both these areas was less than 10 cm deep, precluding the use of a
Hess sampler for the sampling of benthic invertebrates during the August 2017 field study (see
Section 2.4).

The substrate of Mary River Tributary-F is composed primarily of cobble and boulder (average
of 54% and 35%, respectively, of in-stream substrate; Table C.2). Pebbles (i.e., 2 — 5 cm
diameter material) and gravel constituted the remainder of in-stream substrate material during
the August 2017 field study. Medium to coarse sand was observed only in trace amounts, and
was primarily confined to areas of quiescent flow along channel banks and/or immediately
downstream of large boulders. On average, substrate diameter (intermediate axis) was slightly
larger downstream than upstream of the MS-08 effluent channel confluence on Mary River
Tributary-F, although the difference in substrate diameter between these areas was not
significant (Tables C.2 and C.3). In-stream vegetation was limited to a thin layer of periphyton
(biofilms) attached to rocks not of sandstone or conglomerate origin based on visible and/or
tactile assessment. No marked differences in periphyton growth were apparent between the
Mary River Tributary-F effluent-exposed and reference study areas at the time of the August
2017 EEM field study (Table C.2).

C.3 Mary River

Mary River is a moderate gradient system (i.e., average gradient of 0.9%) characterized mainly
by riffle-run morphology with some rapid/cascade habitat that includes an approximately 20 m
high natural cascade located approximately 400 m upstream of the confluence with Mary River
Tributary-F (Figure 2.1). At the confluence with Mary River Tributary-F, the Mary River flows
through a deep gorge (Photo Plate C.1). The wetted channel width of Mary River decreases
from an average of approximately 47 m to 19 m from upstream to downstream of this cascade,
respectively, under typical late summer flow conditions. Commensurate with these changes
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in wetted width, average stream depth and water velocity were lower upstream of the cascade
than downstream (0.30 and 0.48 m deep, and 0.43 and 0.85 m/s water velocity, respectively),
based on sampling conducted in August 2015 (Minnow 2016). At the confluence with Mary
River Tributary-F, Mary River has a watershed area of approximately 233 km?.

The area of Mary River located a short distance downstream of the gorge served as the
effluent-exposed area for the EEM fish population survey (Figure 2.3). At this location, Mary
River occurs as a series of well defined, braided channels. Stream morphology of the braid
sampled for the fish population survey consisted almost entirely of riffle habitat, with rapids
also occurring in limited amounts (Table C.4). The wetted width and depth of this Mary River
braid averaged approximately 20 m and 32 cm, respectively, at the time of the August 2017
field study (Table C.4). The substrate at the Mary River fish population survey effluent-
exposed area is composed primarily of cobble (88% of in-stream habitat, on average;
Table C.4; Photo Plate C.2). Similar to Mary River Tributary-F, medium to coarse sand was
observed in trace amounts at this area of Mary River, and was limited primarily to locations
with quiescent flow such as along channel banks and/or immediately downstream of large
boulders. Substrate diameter (intermediate axis) averaged approximately 12 cm at the Mary
River fish population survey effluent-exposed area (Table C.4).

Lower Mary River, near the outlet to Mary Lake, served as the reference area for the EEM fish
population survey (Figure 2.3). At this area, Mary River occurs as a single, well-defined
channel characterized mainly by riffle habitat and a minor amount of rapid habitat (Table C.4;
Photo Plate C.2). The wetted width and depth of 73 m and 47 cm, respectively, at the Mary
River reference area were much greater than the effluent-exposed area, reflecting braided
channel dimensions at the latter, at the time of the August 2017 field study (Table C.4). Unlike
the effluent-exposed area, the substrate at the Mary River reference area is composed
primarily of boulders (75% of in-stream habitat) embedded in coarse sand rather than cobble
(Table C.4). On average, the substrate diameter (intermediate axis) was 56 cm at the Mary
River fish population survey reference area, which was much larger than at the corresponding
effluent-exposed area (Table C.4). Overall, some differences in habitat features were apparent
between the Mary River effluent-exposed and reference areas used for the fish population
survey, including the occurrence of shallower mean depth and smaller substrate diameter (i.e.,
predominance of cobble versus boulder substrate) at the effluent-exposed area than at the
reference area.
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1) Mary River Tributary-F Benthic Reference Area. 2) Mary River Tributary-F Benthic Effluent-Exposed Area.

3) Mary River Tributary-F step-drop cascade barrier. 4) Mary River downstream of Mary River Tributary-F confluence.

Photo Plate C.1: Photographs of Mary River Tributary-F and Mary River at Gorge Area, August 2017



1) Mary River Fish Population Effluent-Exposed Area. 2) Mary River Fish Population Effluent-Exposed Area Substrate.

3) Mary River Fish Population Reference Area. 4) Mary River Fish Population Reference Area Substrate.

Photo Plate C.2: Photographs of Mary River Fish Population Survey Effluent-Exposed and Reference Areas, August 2017



Table C.1: Coordinates of Habitat Characterization Transect Stations Used for the Mary

River Project Phase 1 EEM, August 2017

. Date Latitude Longitude
Study Area Station
y Sampled (dd mm ss.s)? (ddd mm ss.s)?
MRTF-REF H1 24-Aug-17 N 71 20 24.606 W 79 10 18.960
Mary River
Tributary-F MRTF-REF H2 24-Aug-17 N 7120 21.098 W 79 10 30.182
Reference
MRTF-REF H3 24-Aug-17 N 71 20 18.540 W 79 10 39.399
MRTF-EXP H1 24-Aug-17 N 7120 16.499 W 79 10 52.095
Mary River
Tributary-F MRTF-EXP H2 24-Aug-17 N 71 20 14.465 W 79 10 55.513
Effluent-Exposed
MRTF-EXP H3 24-Aug-17 N 71 20 08.213 W 79 10 56.806
Mary River
. MRR H1 28-Aug-17 N 7115 22.745 W 79 24 34.144
Fish Reference
Mary River MRE H1 27-Aug-17 N 7118 13.014 W 79 14 39.495
Fish Effluent-
Exposed MRE H2 27-Aug-17 N 7118 12.677 W 79 14 48.484

@ Coordinates presented as dd mm ss.s (d-degrees, m-minutes, s-seconds) using 1983 North American Datum (NAD 83).




Table C.2: Summary of Habitat Features at Watercourses Evaluated as part of the Mary River Project EEM Benthic Invertebrate

Community Survey, August 2017

Habitat Characteristic

Mary River Tributary-F Reference

Mary River Tributary-F Effluent-Exposed

MRTF-REF1 MRTF-REF3 MRTF-REF5 MRTF-EXP1 MRTF-EXP3 MRTF-EXP5
Wetted 4.2 4.1 47 7.7 9.6 44
Mean Width (m)
Bankfull 20 20 21 25 25 23
Mean Depth (cm) Average 4.8 5.4 5.6 6.8 7.4 13.8
Mean Velocity (m/s) Average 0.05 0.07 0.07 0.04 0.10 0.10
% Pool 10 20 10 40 10 5
% Rapid 10 5 5 10 10 15
Stream % Riffle 45 25 85 15 60 50
Morphology
% Run 35 50 - 35 20 20
% Gradient 4.5 5 6 7 5 7

0% bedrock
55% boulder

0% bedrock
35% boulder

0% bedrock
25% boulder

0% bedrock
30% boulder
60% cobble

0% bedrock
20% boulder
65% cobble

0% bedrock
45% boulder
45% cobble

Coverage

none observed

Substrate 40% cobble 50% cobble 65% cobble
(% areal coverage) 5% pebble 10% pebble 10% pebble 10% pebble 10% pebble 10% pebble
0% gravel 5% gravel 0% gravel 0% gravel 5% gravel 0% gravel
0% sand 0% sand 0% sand 0% sand 0% sand 0% sand
Mean Substrate Size (cm) 12.9 9.7 6.7 12.5 10.7 16.8
<0.5 mm thick <0.5 mm thick <0.5 mm thick <0.5 mm thick <0.5 mm thick <0.5 mm thick
Periphyton of attached of attached of attached of attached of attached of attached
Aquatic Vegetation Description | algae/periphyton on | algae/periphyton on | algae/periphyton on | algae/periphyton on | algae/periphyton on | algae/periphyton on
(% areal coverage) rocks rocks rocks rocks rocks rocks
Macrophyte none observed none observed none observed none observed none observed




Table C.3: Habitat Data Summary and Statistical Comparison Results between Mary River Tributary-F Effluent-Exposed and
Reference Study Areas, August 2017

Two-Area Comparison

95% Confidence Interval for Mean

Significant
Channel Feature Disf]ference Statistical Study Area Mean gtar!d?rd StaEndard Minimum  Maximum
p-value eviation rror Lower Bound Upper Bound
between Test
Areas?
. Reference 4.3 0.3 0.2 3.5 5.1 4.1 4.7
rrvne)tted Width NO 01310 a
Effluent-Exposed 7.2 2.6 1.5 0.7 13.8 4.4 9.6
. Reference 20.3 0.6 0.3 18.9 21.8 20.0 21.0
(Br:)nkfull Width YES 0.0058 B.C
Effluent-Exposed 24.3 1.2 0.7 21.5 27.2 23.0 25.0
Reference 5.3 0.4 0.2 4.2 6.3 4.8 5.6
2’:::;" Depth NO 0.1427 a,n
Effluent-Exposed 9.3 3.8 2.2 -0.2 18.9 6.8 13.8
Water Velocit Reference 0.06 0.01 0.01 0.04 0.08 0.05 0.07
(mis) Y NO 0.4191 a,n
Effluent-Exposed 0.08 0.03 0.02 0.00 0.16 0.04 0.10
Stream Gradient Reference 4.8 0.6 0.3 3.4 6.3 4.5 5.5
(% slope) NO 0.1145 B.,C
Effluent-Exposed 6.3 1.2 0.7 3.5 9.2 5.0 7.0
. Reference 9.8 3.1 1.8 21 17.4 6.7 12.9
ﬁ:trl:)strate Size NO 02359 a
Effluent-Exposed 13.3 3.2 1.8 5.5 21.2 10.7 16.8

I:l Highlighted values indicate significant difference between study areas based on ANOVA p-value less than 0.05.
@ Data analysis included: a - data untransformed, single factor ANOVA test conducted; B - data log-transformed, single factor ANOVA test conducted; y - Mann-Whitney U-test conducted; ¢ - single factor ANOVA test

validated using Mann-Whitney U-test; n - single factor ANOVA test validated using t-test assuming unequal variance.




Table C.4: Summary of Habitat Features at Mary River Study Areas Used as part of the Mary
River Project EEM Fish Population Survey, August 2017

Mary River Reference

Mary River Effluent-Exposed

Habitat Characteristic
Transect 1 Transect 1 Transect 2

Mean Width (m) Wetted 72.9 14.8 25.8
Mean Depth (cm) Average 47.7 29.7 35.1
Mean Velocity (m/s) Average 0.30 - -

% Pool 0 0 0
Stream % Rapid 10 20 0
Morphology % Riffle 90 80 100

% Run 0 0 0

0% bedrock
75% boulder

0% bedrock
5% boulder

0% bedrock
5% boulder

Substrate 15% cobble 85% cobble 90% cobble
(% areal coverage) 5% pebble 10% pebble 5% pebble
0% gravel 0% gravel 0% gravel
5% sand 0% sand 0% sand
Mean Substrate Size (cm) 55.9 10.3 135
Periohvton <0.5 mm thick <0.5 mm thick <0.5 mm thick
. . Des:ri ytion of attached of attached of attached
Aquatic Vegetation P algae/periphyton on rocks | algae/periphyton on rocks | algae/periphyton on rocks
(% areal coverage)
Macrophyte

Coverage

none observed

none observed

none observed




APPENDIX D

EFFLUENT AND WATER QUALITY
DATA
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Table D.1: Station MS-08 Effluent Daily Discharge Volumes, 2015 - 2017

Year Date Volume Discharged (ms)
9-Jul-15 47
10-Jul-15 64
11-Jul-15 196
12-Jul-15 293
13-Jul-15 0.4
20-Jul-15 80
21-Jul-15 59

2015 27-Jul-15 203
30-Jul-15 144
5-Aug-15 124
6-Aug-15 257
7-Aug-15 149
9-Aug-15 150

10-Aug-15 150
20-Aug-15 150
20-Jul-16 135
21-Jul-16 253
22-Jul-16 129
6-Aug-16 309
7-Aug-16 656
8-Aug-16 303
17-Aug-16 84
2016 18-Aug-16 567
19-Aug-16 767
29-Aug-16 567
30-Aug-16 232
31-Aug-16 286
1-Sep-16 585
2-Sep-16 687
2-Jul-17 1,716
3-Jul-17 936
8-Jul-17 12
17-Jul-17 767
18-Jul-17 20
19-Jul-17 1,339
20-Jul-17 249
21-Jul-17 826
29-Jul-17 335
30-Jul-17 882
31-Jul-17 346
1-Aug-17 466
3-Aug-17 369
2017 24-Aug-17 369
25-Aug-17 376
26-Aug-17 874
27-Aug-17 523
28-Aug-17 235
29-Aug-17 604
30-Aug-17 1,230
31-Aug-17 1,008
1-Sep-17 754
2-Sep-17 437
3-Sep-17 1,186
4-Sep-17 794
5-Sep-17 977
6-Sep-17 864




Table D.2: Effluent Quality Monitoring Data for Mary River Project Station MS-08, 2015

July
Variable Units MME:;;:ab

9-Jul-15 20-Jul-15 30-Jul-15 6-Aug-15 11-Aug-15

Volume m®/day - 47 80 144 257 150
pH pH units - 713 7.51 7.90 7.44 17.77

"g, TSS mg/L 30 27 4 2 12 2
E Arsenic (As) mg/L 1.00 0.0002 <0.00010 <0.0010 <0.00010 <0.00010
é Copper (Cu) mg/L 0.60 0.0020 0.0005 <0.0010 0.0014 0.0011
é Lead (Pb) mg/L 0.40 0.00082 0.00044 <0.00050 0.00023 0.00015
é Nickel (Ni) mg/L 1.00 0.010 0.012 0.013 0.025 0.021
Zinc (Zn) mg/L 1.00 0.0051 <0.0030 <0.0030 0.0035 0.0031
Radium-226 Bqg/L 1.1 - <0.0100 <0.0100 <0.0100 0.0160

Conductivity puS/cm - - 948 - 1,320 -
Hardness mg/L (as CaCOs;) - 223 495 678 667 780

o Alkalinity mg/L (as CaCOs) - 18 32 45 - 44
-g Ammonia (NH,") mg/L - 0.36 0.44 0.38 - 0.47
'g Nitrate (NO;) mg/L - 1.9 4.0 5.5 - 4.9
§ Aluminum (Al) mg/L - 0.804 0.065 0.067 0.115 0.118
§ Cadmium (Cd) mg/L - 0.00005 0.00007 <0.000090 0.00018 0.00014
g Iron (Fe) mg/L - 1.120 0.164 0.138 0.479 0.178
- Mercury (Hg) mg/L 0.000010 <0.000010 <0.000010 <0.000010 - <0.000010
Molybdenum (Mo) mg/L - 0.0001 0.0001 <0.00050 0.0002 <0.00050
Selenium (Se) mg/L - 0.0007 0.0014 0.0021 0.0025 0.0027

:l Indicates grab sample concentration above applicable limit for deleterious substances or grab sample mercury concentration that exceeded fish usability assessment trigger value.

2 Limits indicated refer to maximum authorized grab sample concentrations as per Schedule 4 of the MMER (Government of Canada 2016) except the limit for mercury, which has been
included as a fish usability assessment trigger limit based on a grab sample concentration of 0.0001 mg/L.

® Deleterious substances and pH as defined under Schedule 4 of the MMER (Government of Canada 2016).

¢ Required effluent characterization and site-specific parameters as defined under Schedule 5 of the MMER (Government of Canada 2016).



Table D.3: Effluent Quality Monitoring Data for Mary River Project Station MS-08, 2016

July August
Variable Units MMLfEitG:ab
19-Jul-16 26-Jul-16 8-Aug-16 9-Aug-16 16-Aug-16 22-Aug-16 30-Aug-16
Volume m®/day - - - 303 - - - 232
pH pH units - 7.31 7.45 7.19 6.92 7.03 6.89 7.21
'Qg-, TSS mg/L 30 10 4 18 2 2 2 3
E Arsenic (As) mg/L 1.0 0.00011. 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
é Copper (Cu) mg/L 0.6 0.0053 0.0036 0.0018 0.0047 0.0022 0.0016 0.0010
é Lead (Pb) mg/L 0.4 0.00061 0.00030 0.00044 0.00010 0.00010 0.00010 0.00010
é Nickel (Ni) mg/L 1.0 0.002 0.021 0.034 0.071 0.074 0.073 0.067
Zinc (Zn) mg/L 1.0 0.0050 0.0157 0.0052 0.0079 0.0078 0.0069 0.0070
Radium-226 Bqg/L 1.1 0.0100 0.0100 0.0100 0.0280 0.0140 0.0100 0.0110
Conductivity puS/cm - 63 - - - 1,240 - 1,300
Hardness mg/L (as CaCOs) - 25 - - - 683 - 718
o Alkalinity mg/L (as CaCOs) - 11 - - - 21 - 16
-g Ammonia (NH,") mg/L - 0.02 - - - 0.69 - 0.72
'g Nitrate (NO3) mg/L - 0.2 - - - 5.0 - 52
§ Aluminum (Al) mg/L - 0.660 - - - 0.020 - 0.057
§ Cadmium (Cd) mg/L - 0.00001 - - - 0.00019 - 0.00017
g Iron (Fe) mg/L - 0.774 - - - 0.333 - 0.268
- Mercury (Hg) mg/L 0.000010 0.00001 - - - 0.00001 - 0.00001
Molybdenum (Mo) mg/L - 0.0005 - - - 0.0001 - 0.0001
Selenium (Se) mg/L - 0.0001 - - - - - 0.0020

[ Indicates grab sample concentration above applicable limit for deleterious substances or grab sample mercury concentration that exceeded fish usability assessment trigger value.
2 Limits indicated refer to maximum authorized grab sample concentrations as per Schedule 4 of the MMER (Government of Canada 2016) except the limit for mercury, which has been included as a fish usability

assessment trigger limit based on a grab sample concentration of 0.0001 mg/L.
® Deleterious substances and pH as defined under Schedule 4 of the MMER (Government of Canada 2017).
¢ Required effluent characterization and site-specific parameters as defined under Schedule 5 of the MMER (Government of Canada 2017).




Table D.4: Effluent Quality Monitoring Data for Mary River Project Station MS-08, 2017

July August September
Variable Units MMLI?nIti?:ab
18-Jul-17 21-Jul-17 1-Aug-17 24-Aug-17 30-Aug-17 4-Sep-17
Volume m®/day - 20 826 466 369 1,230 794
pH pH units 6.0-9.5 6.93 6.92 5.25 6.99 6.50 5.75
n? TSS mg/L 30 6 <2.0 11 13 26 13
:é Arsenic (As) mg/L 1.00 <0.00010 <0.00010 <0.0010 <0.0010 <0.0010 <0.0010
Eg Copper (Cu) mg/L 0.60 0.0026 0.0070 0.0290 <0.010 <0.010 <0.010
é Lead (Pb) mg/L 0.40 0.00033 0.00049 0.00764 <0.00050 0.00080 <0.00050
é Nickel (Ni) mg/L 1.00 0.027 0.028 0.215 0.317 0.261 0.398
Zinc (Zn) mg/L 1.00 0.0067 0.0100 0.0420 <0.030 <0.030 0.0320
Radium-226 Ba/L 1.1 0.0120 0.0100 0.0150 0.0300 - -
Conductivity uS/cm - - 656 - 3,330 - -
Hardness mg/L (as CaCO3) - - 318 - 1,990 - -
o Alkalinity mg/L (as CaCOs;) - - 10 - 82 - -
:.g Ammonia (NH,") mg/L - - 0.43 - 1.67 - -
"g Nitrate (NO3) mg/L - - 25 - 8.0 - -
§ Aluminum (Al) mg/L - - 0.036 - <0.050 - -
§ Cadmium (Cd) mg/L - - 0.00006 - 0.00038 - -
;;’ Iron (Fe) mg/L - - 0.477 - 7.100 - -
i Mercury (Hg) mg/L 0.000010 - - - <0.000010 - -
Molybdenum (Mo) mg/L - - <0.000050 - <0.00050 - -
Selenium (Se) mg/L - - 0.0012 - 0.0047 - -

—

included as a fish usability assessment trigger limit based on a grab sample concentration of 0.0001 mg/L.

® Deleterious substances and pH as defined under Schedule 4 of the MMER (Government of Canada 2017).

° Required effluent characterization and site-specific parameters as defined under Schedule 5 of the MMER (Government of Canada 2017).

Indicates grab sample concentration above applicable limit for deleterious substances or grab sample mercury concentration that exceeded fish usability assessment trigger value.
@ Limits indicated refer to maximum authorized grab sample concentrations as per Schedule 4 of the MMER (Government of Canada 2017) except the limit for mercury, which has been




Table D.5: Mary River Project Effluent (Station MS-09) Acute Lethality Results for
Tests Conducted on Rainbow Trout and Daphnia magna, 2015 - 2017

Date Sample Rainbow Trout Daphnia magna
Year P (percent mortality in 100% (percent mortality in 100%
Collected
effluent) effluent)
- 0 O
2015
11-Aug-15 0 0
19-Jul-16 0 0
2016 16-Aug-16 10 0
30-Aug-16 0 0
27-Jun-17 0 0
11-Jul-17 0 0
2017 1-Aug-17 100 100
24-Aug-17 0 6.7
5-Sep-17 30 100




Table D.6: Effluent Quality Monitoring Data for Mary River Project Station MS-06, 2016

MS-06
Variable Units MMLI;ZEitG:ab
12-Sep-16
Volume m®/day - 86
a pH pH units - 7.98
2 |1ss mg/L 30 4
_é Arsenic (As) mg/L 1.00 0.00014
é Copper (Cu) mg/L 0.60 <0.0010
2 |Lead (Pb) mg/L 0.40 0.00013
3 Nickel (Ni) mg/L 1.00 <0.00050
Zinc (Zn) mg/L 1.00 <0.0030
Radium-226 Ba/L 1.11 0.0150
Conductivity uS/cm - 318
Hardness mg/L (as CaCO3) - 133
s |Awalinity mg/L (as CaCOy) ) 57
S |Ammonia (NH,") mgiL - <0.020
& |Nitrate (NO3) mg/L - 0.7
§ Aluminum (Al) mg/L - 0.078
S |Cadmium (Cd) mg/L - <0.000010
§ Iron (Fe) mg/L - 0.110
E Mercury (Hg) mg/L 0.000010 <0.000010
Molybdenum (Mo) mg/L - 0.0039
Selenium (Se) mg/L - 0.0001
Total Dissolved Solids mg/L - 183
Turbidity NTU - 7.5
Chloride (CI) mg/L - 9.9
Fluoride (F) mg/L - 0.0880
Total Kjeldahl Nitrogen mg/L - 0.4
«» |Phosphorus, Total mg/L - 0.0099
g Sulfate (SO4) mg/L - 78.4
g Dissolved Organic Carbon mg/L - 4.7
§ Total Organic Carbon mg/L - 45
g Calcium (Ca) mg/L - 254
© Magnesium (Mg) mg/L - 16.9
Manganese (Mn) mg/L - 0.0066
Potassium (K) mg/L - 9.4
Sodium (Na) mg/L - 4.0
Thallium (TI) mg/L - 0.000017
Uranium (U) mg/L - 0.0037

|:| Indicates grab sample concentration above applicable limit for deleterious substances or mercury concentration that exceeded fish usability trigger value.

@ Limits indicated refer to maximum authorized grab sample concentrations as per Schedule 4 of the MMER (Government of Canada 2017) except the limit for mercury,
which has been included as a fish usability assessment trigger limit based on a grab sample concentration of 0.0001 mg/L.

® Deleterious substances and pH as defined under Schedule 4 of the MMER (Government of Canada 2017).

° Required effluent characterization and site-specific parameters as defined under Schedule 5 of the MMER (Government of Canada 2017).



Table D.7: In Situ Water Quality Measurements Collected at Benthic Invertebrate Community Stations and Fish Population Study
Areas for the Mary River Project EEM, August 2017

Temperature Dissolved Dissolved pH Specific
Study Area Station Date Oxygen Oxygen Conductance
(°C) (mg/L) (% Saturation) (pH units) (uS/cm)

MRTF-REF1 25-Aug-17 7.1 11.94 98.7 8.19 209

L MRTF-REF2 25-Aug-17 6.9 12.20 100.4 8.18 207
5 Reference MRTF-REF3 25-Aug-17 6.6 12.12 98.9 8.17 208
_§ MRTF-REF4 25-Aug-17 6.0 12.34 99.3 8.16 209
= MRTF-REF5 25-Aug-17 5.7 12.52 99.0 8.16 209
§ MRTF-EXP1 25-Aug-17 5.8 12.23 97.9 8.19 212
o MRTF-EXP2 25-Aug-17 5.7 12.30 98.1 8.18 211
% Mine-exposed MRTF-EXP3 25-Aug-17 5.8 12.28 98.0 8.18 215
= MRTF-EXP4 25-Aug-17 5.6 12.25 98.2 8.19 214
MRTF-EXP5 25-Aug-17 5.9 12.22 97.9 8.18 211

EF-REF-1 28-Aug-17 7.0 13.60 103.9 7.98 173

EF-REF-2 28-Aug-17 7.1 12.50 102.7 7.99 172

Reference EF-REF-3 28-Aug-17 5.7 12.80 102.1 7.97 167

o EF-REF-4 28-Aug-17 5.3 12.71 100.4 7.94 184
E EF-REF-4 28-Aug-17 49 12.72 99.4 7.94 182
E EF-EXP-1 27-Aug-17 5.6 12.75 101.4 8.07 176
= EF-EXP-2 27-Aug-17 5.7 12.61 100.4 8.02 173
Mine-exposed EF-EXP-3 27-Aug-17 5.1 12.84 100.9 8.07 190
EF-EXP-4 27-Aug-17 4.9 12.88 100.5 8.00 174

EF-EXP-5 27-Aug-17 4.8 12.80 99.8 7.98 165




Table D.8: In Situ Water Quality Data Summary and Statistical Comparison Results between Mary River Tributary-F Effluent-

Exposed and Reference Benthic Study Areas, August 2017

Two-Sample Comparison

Significant

Standard

Standard

95% Confidence Interval for Mean

Metric : : i Study Area Mean - Minimum  Maximum
Difference p-value Statistical Deviation Error Lower Bound Upper Bound
between Test
Areas?
Water Reference 6.5 0.6 0.3 5.7 7.2 5.7 71
Temperature YES 0.0304 a,n
(°C) Effluent-Exposed 5.8 0.1 0.1 5.6 5.9 5.6 5.9
Dissolved Reference 12.22 0.22 0.10 11.95 12.50 11.94 12.52
Oxygen NO 0.7558 a,n
(mg/L) Effluent-Exposed 12.26 0.03 0.02 12.21 12.30 12.22 12.30
Dissolved Reference 99.26 0.67 0.30 98.42 100.10 98.70 100.40
Oxygen YES 0.0037 a
(% saturation) Effluent-Exposed 98.02 0.13 0.06 97.86 98.18 97.90 98.20
H Reference 8.17 0.01 0.01 8.16 8.19 8.16 8.19
funits) YES 0.0804 a
Effluent-Exposed 8.18 0.01 0.00 8.18 8.19 8.18 8.19
Specific Reference 208 1 0 207 210 207 209
Conductance YES 0.0017 a,n
(uS/cm) Effluent-Exposed 213 2 1 210 215 211 215

|:| Highlighted values indicate significant difference between study areas based on ANOVA p-value less than 0.10.

@ Data analysis included: a - data untransformed, single factor ANOVA test conducted; B - data log-transformed, single factor ANOVA test conducted; y - Mann-Whitney U-test conducted; ¢ - single factor ANOVA test

validated using Mann-Whitney U-test; n - single factor ANOVA test validated using t-test assuming unequal variance.




Table D.9: In Situ Water Quality Data Summary and Statistical Comparison Results between Mary River Effluent-Exposed and
Reference Fish Population Study Areas, August 2017

Two-Sample Comparison

95% Confidence Interval for Mean

Significant Standard | Standard
Metric : : i Study Area Mean - Minimum  Maximum
Difference p-value Statistical Deviation Error Lower Bound Upper Bound
between Test
Areas?
Water Reference 6.0 1.0 0.4 4.8 7.2 4.9 71
Temperature NO 0.1451 a,n
(°C) Effluent-Exposed 5.2 0.4 0.2 4.7 5.7 4.8 5.7
Dissolved Reference 12.87 0.43 0.19 12.34 13.39 12.50 13.60
Oxygen NO 0.6579 a
(mg/L) Effluent-Exposed 12.78 0.10 0.05 12.65 12.91 12.61 12.88
Dissolved Reference 101.70 1.80 0.81 99.46 103.94 99.40 103.90
Oxygen NO 0.2310 a,n
(% saturation) Effluent-Exposed 100.60 0.60 0.27 99.86 101.34 99.80 101.40
H Reference 7.96 0.02 0.01 7.94 7.99 7.94 7.99
:’units) YES 0.0158 a
Effluent-Exposed 8.03 0.04 0.02 7.98 8.08 7.98 8.07
Specific Reference 176 7 3 167 184 167 184
Conductance NO 1.0000 a
(uS/cm) Effluent-Exposed 176 9 4 164 187 165 190

|:| Highlighted values indicate significant difference between study areas based on ANOVA p-value less than 0.10.

@ Data analysis included: a - data untransformed, single factor ANOVA test conducted; B - data log-transformed, single factor ANOVA test conducted; y - Mann-Whitney U-test conducted; ¢ - single factor ANOVA test

validated using Mann-Whitney U-test; n - single factor ANOVA test validated using t-test assuming unequal variance.




Table D.10: Water Chemistry at Mary River Tributary-F and Mary River Stations during Periods of Effluent Discharge in 2015

Mary River Reference

Mary River Effluent-Exposed

Variable Units CcwWQG*?
20-Jul-15 11-Aug-15 20-Jul-15 11-Aug-15
pH pH units 6.0-95 7.98 8.16 7.97 7.95

- |TSS mg/L - <2.0 <2.0 <2.0 <2.0

.g Arsenic (As) mg/L 0.005 <0.00010 <0.00010 <0.00010 <0.00010

’g Copper (Cu) mg/L 0.002 0.0008 0.0011 0.0008 0.0011

% Lead (Pb) mg/L 0.001 0.00022 0.00014 0.00019 0.00013

% Nickel (Ni) mg/L 0.025 <0.00050 <0.0010 <0.00050 <0.0010

* Zinc (Zn) mg/L 0.030 <0.0030 <0.0030 <0.0030 <0.0030
Radium-226 Bq/L - <0.0100 <0.0100 <0.0100 <0.0100
Conductivity uS/cm - 75 - 78 -
Hardness mg/L (as CaCOs) - 36 68 38 71

o |Alkalinity mg/L (as CaCOs) - 36 65 38 66

"% Ammonia (NH,") mg/L - <0.050 <0.050 <0.050 <0.050

'g Nitrate (NO3) mg/L 13 <0.020 <0.020 <0.020 <0.020

% Aluminum (Al) mg/L 0.100 0.390 0.233 0.383 0.227

§ Cadmium (Cd) mg/L 0.00012 <0.000010 <0.000010 <0.000010 <0.000010

g Iron (Fe) mg/L 0.3 0.208 0.159 0.187 0.144

i Mercury (Hg) mg/L 0.000026 <0.000010 <0.000010 <0.000010 <0.000010
Molybdenum (Mo) mg/L 0.073 0.0002 <0.00050 0.0002 <0.00050
Selenium (Se) mg/L 0.001 <0.0010 <0.000050 <0.0010 <0.000050
Turbidity NTU - - 44 - 20
Total Dissolved Solids mg/L - - 78 - 80
Dissolved Organic Carbon mg/L - - <1.0 - <1.0
Total Organic Carbon mg/L - - <1.0 - <1.0
Total Kjeldahl Nitrogen mg/L - - 0.21 - <0.15
Total Phosphorus mg/L 0.02 - 0.0058 - 0.0051
Fluoride (F) mg/L - - 0.025 - 0.024
Chiloride (Cl) mg/L 120 - 3.81 - 3.72
Sulfate (SO4) mg/L 218 - 3.26 - 3.19
Antimony (Sb)-Total mg/L 0.02 <0.00010 - <0.00010 -
Barium (Ba)-Total mg/L - 0.0076 - 0.0076 -
Beryllium (Be)-Total mg/L 0.011 <0.00050 - <0.00050 -

» Bismuth (Bi)-Total mg/L - <0.00050 - <0.00050 -

‘é Boron (B)-Total mg/L - <0.010 - <0.010 -

§ Calcium (Ca)-Total mg/L - 7.5 15.1 7.9 14.8

_'g Chromium (Cr)-Total mg/L 0.0089 <0.00050 - <0.00050 -

S Cobalt (Co)-Total mg/L - <0.00010 - <0.00010 -
Lithium (Li)-Total mg/L - <0.0010 - <0.0010 -
Magnesium (Mg)-Total mg/L - 4.23 8.38 4.44 8.44
Manganese (Mn)-Total mg/L 0.935 0.0019 0.0020 0.0022 0.0018
Potassium (K)-Total mg/L - 0.93 1.1 0.94 1.10
Silicon (Si)-Total mg/L - 1.40 - 1.39 -
Silver (Ag)-Total mg/L 0.00025 <0.000010 - <0.000010 -
Sodium (Na)-Total mg/L - 1.11 2.46 1.11 2.43
Strontium (Sr)-Total mg/L - 0.0077 - 0.0077 -
Thallium (Tl)-Total mg/L 0.0008 <0.00010 <0.000010 <0.00010 <0.000010
Titanium (Ti)-Total mg/L 0.00010 0.012 - 0.011 -
Uranium (U)-Total mg/L 0.015 0.0008 0.0032 0.0008 0.0031
Vanadium (V)-Total mg/L 0.006 <0.0010 - <0.0010 -

[ 1 Indicates value above applicable Canadian Water Quality Guideline for the protection of aquatic life.

@ Canadian Water Quality Guideline for the protection of aquatic life (CWQG; CCME 1999, 2016).
® Deleterious substances and pH as defined under Schedule 4 of the MMER (Government of Canada 2016) applicable to effluent quality

° Required effluent characterization and site-specific parameters as defined under Schedule 5 of the MMER (Government of Canada 2016) applicable to effluent quality.




Table D.11: Water Chemistry at Mary River Tributary-F and Mary River Stations during Periods of Effluent Discharge in 2016

Mary River Tributary-F

Mary River Upstream

Mary River Downstream

Water
Parameters Units Qf‘a"fy FO-01 MS-08-US MS-08-US G0-01 E0-10 MS-08-DS MS-08-DS EO-21 CO-01
Guideline
(WQG)® 20-Aug-2016 20-Jul-2016 29-Aug-2016 20-Aug-2016 20-Aug-2016 20-Jul-2016 29-Aug-2016 19-Aug-2016 19-Aug-2016
» |Conductivity (lab) umho/cm 261 70.5 189 174 186 73.5 193 172 170
E pH (lab) pH 6.5-9.0 8.28 7.81 8.16 8.14 8.14 8 8.18 8.17 8.15
2 [Hardness (as CaCOy3) mg/L - 131 32 80 79 84 32 82 80 79
§ Total Suspended Solids (TSS) mg/L 3 <2.0 3.8 25 29 <2.0 6.8 3.4 25
S [Total Dissolved Solids (TDS) mg/L 141 69 102 86 89
O |Alkalinity (as CaCOs;) mg/L 118 33 72 75 82 37 75 68 72
- Total Ammonia mg/L variable® <0.020 0.02 0.02 <0.020 <0.020 0.02 0.02 0.026 0.022
& o |Nitrate mg/L 13 0.096 0.02 0.02 <0.020 <0.020 0.02 0.022 <0.020 <0.020
& § [Total Organic Carbon mg/L - 1.4 1.5 23 1.5 1.6
& 'S |Total Phosphorus mg/L 0.020° 0.0112 0.0098 0.0117 0.0157 0.0102
§ < | Chloride (CI) mg/L 120 5.57 6.92 6.74 6.08 6.1
z Sulphate (SO,) mg/L 218" 14.3 4.59 5.01 4.19 4.03
Aluminum (Al) mg/L 0.100 0.251 0.211 0.475 0.484 0.418 0.308 0.572 0.431 0.32
Antimony (Sb) mg/L 0.020° <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.005 0.00015 <0.00010 0.00012 0.00013 0.00014 <0.00010 0.00013 0.00014 0.00013
Barium (Ba) mg/L - 0.0148 0.0142 0.0143 0.0143 0.0129
Beryllium (Be) mg/L 0.011° <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi) mg/L - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L 1.5 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L 0.00012 <0.000010 0.00001 0.00001 <0.000010 <0.000010 0.00001 0.00001 <0.000010 <0.000010
Calcium (Ca) mg/L - 27 16.9 175 16.9 15.8
Chromium (Cr) mg/L 0.0089 0.00108 0.0011 0.00112 0.00108 0.00086
Cobalt (Co) mg/L 0.0009° 0.00024 0.00023 0.00022 0.00022 0.00018
Copper (Cu) mg/L 0.002 0.0019 <0.0010 0.0015 0.0016 0.0016 <0.0010 0.0015 0.0016 0.0017
Iron (Fe) mg/L 0.30 0.325 0.170 0.372 0.471 0.437 0.251 0.484 0.442 0.356
» |Lead (Pb) mg/L 0.001 0.00042 0.00016 0.00032 0.00041 0.0004 0.00019 0.0004 0.00039 0.00033
& |Lithium (Li) mg/L - 0.0011 0.0011 <0.0010 <0.0010 <0.0010
§ Magnesium (Mg) mg/L - 15.9 9.18 10.2 9.4 9.17
® [Manganese (Mn) mg/L 0.935° 0.00498 0.00547 0.00531 0.00541 0.00526
E Mercury (Hg) mg/L 0.000026 <0.000010 0.00001 0.00001 <0.000010 <0.000010 0.00001 0.00001 <0.000010 <0.000010
Molybdenum (Mo) mg/L 0.073 0.000337 0.000172 0.000471 0.000457 0.000425 0.000174 0.000465 0.000534 0.000463
Nickel (Ni) mg/L 0.025 0.00148 <0.00050 0.00076 0.00102 0.00111 <0.00050 0.00104 0.00117 0.00114
Potassium (K) mg/L - 1.46 1.42 1.44 1.4 1.38
Selenium (Se) mg/L 0.001 0.000052 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Silicon (Si) mg/L - 1.25 1.73 1.56 1.66 1.41
Silver (Ag) mg/L 0.00025 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Sodium (Na) mg/L - 2.2 3.69 3.54 3.35 3.33
Strontium (Sr) mg/L - 0.0197 0.0184 0.0188 0.0179 0.0165
Thallium (TI) mg/L 0.0008 0.000013 0.000014 0.000015 0.000015 0.000013
Tin (Sn) mg/L - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - 0.0156 0.0271 0.0245 0.0248 0.0185
Uranium (U) mg/L 0.015 0.00353 0.00468 0.0043 0.00406 0.00364
Vanadium (V) mg/L 0.006° 0.00078 0.00104 0.00101 0.00098 0.00082
Zinc (Zn) mg/L 0.030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0034 <0.0030 <0.0030 <0.0030

@ Canadian Water Quality Guideline for the protection of aquatic life (CCME 1987, 1999) except those indicated by a (Ontario Provincial Water Quality Objective [PWQO]; OMOE 1994) and B (British Columbia Water Quality Guideline [BCWQG]; BCMOE 2013).

:l Indicates parameter concentration above applicable Water Quality Guideline.




Table D.12: Water Chemistry at Mary River Tributary-F and Mary River Stations during Periods of Effluent Discharge in 2017

Mary River Tributary-F

Mary River Upstream

Mary River Downstream

Water
Parameters Units Gﬁ::ia;::ze MRTF-1 FO-01 FO-01 MS-08-US MS-08-US GO-01 G0-01 EO0-10 MS-08-DS MS-08-DS EO-21 EO0-21 CO-01 CO-01
(wWQgG)* 24-Aug-2017 | 8-Jul-2017 1-Sep-2017 21-Jul-2017 | 24-Aug-2017 @ 8-Jul-2017  1-Sep-2017 | 1-Sep-2017 = 21-Jul-2017 | 24-Aug-2017 @ 8-Jul-2017 1-Sep-2017 @ 8-Jul-2017 27-Aug-2017
o |Conductivity (lab) umho/cm 196 514 266 49.8 136 29.8 151 157.5 52.9 141 30.1 164 32.2 143
E pH (lab) pH 6.5-9.0 8.12 7.57 8.22 7.62 8.06 7.22 8.08 8.095 7.63 8.04 7.32 8.04 7.44 8.01
.g Hardness (as CaCOs;) mg/L - 96 27 134 22 61 13 70 74 24 63 13 78 14 72
§ Total Suspended Solids (TSS) mg/L <2.0 7.3 5.2 34 <2.0 3.9 <2.0 <2.0 3.6 <2.0 <2.0 <2.0 3.4 3.3
g Total Dissolved Solids (TDS) mg/L 106 35 136 - 76 19 74 76 - 43 17 79 25 71
O [Alkalinity (as CaCO3) mg/L 97 22 107 24 58 11 66 69 24 61 10 69 14 63
- Total Ammonia mg/L variable® 0.177 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
s * Nitrate mg/L 13 0.116 <0.020 0.134 <0.020 <0.020 <0.020 <0.020 0.035 0.075 <0.020 <0.020 0.058 <0.020 0.07
] g Total Organic Carbon mg/L - <1.0 0.95 1 <1.0 1.4 1.25 1.1 1.15 <1.0 1.5 1.46 1.1 1.24 1.3
_g € | Total Phosphorus mg/L 0.020° <0.0030 0.0112 0.0067 0.0065 0.0046 0.0078 0.0036 0.0038 0.011 0.0053 0.0088 0.0037 0.0103 0.0066
g < Chloride (Cl) mg/L 120 1.26 <0.50 5.37 1.05 3.86 0.73 4.61 4.65 1.52 3.87 0.75 4.7 0.73 41
z Sulphate (SO,) mg/L 218P 2.8 1.23 25.3 0.62 2.44 0.32 2.93 4.34 0.73 2.97 0.39 7.53 0.61 3.79
Aluminum (Al) mg/L 0.100 0.0573 0.133 0.187 0.0908 0.154 0.0986 0.0586 0.07085 0.0948 0.150 0.101 0.0704 0.123 0.219
Antimony (Sb) mg/L 0.020° 0.00043 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L 0.005 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L - 0.0076 0.00355 0.0138 0.00386 0.00907 0.00299 0.00895 0.009345 0.00367 0.00949 0.0028 0.00973 0.003 0.0101
Beryllium (Be) mg/L 0.011¢ <0.00010 <0.00050 <0.00050 <0.00010 <0.00010 <0.00050 <0.00050 <0.00050 <0.00010 <0.00010 <0.00050 <0.00050 <0.00050 <0.00010
Bismuth (Bi) mg/L - <0.000050 <0.00050 <0.00050 <0.000050 <0.000050 <0.00050 <0.00050 <0.00050 <0.000050 <0.000050 <0.00050 <0.00050 <0.00050 <0.000050
Boron (B) mg/L 1.5 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L 0.00012 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Calcium (Ca) mg/L - 20.7 5.11 26.5 4.58 13.1 2.76 13.7 14.9 4.78 13.2 2.81 15.7 2.98 13.9
Chromium (Cr) mg/L 0.0089 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Cobalt (Co) mg/L 0.0009¢ <0.00010 0.00011 0.00017 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00013
Copper (Cu) mg/L 0.002 <0.0010 0.00061 0.00096 <0.0010 0.001 0.00052 0.00084 0.00081 <0.0010 <0.0010 0.00053 0.00085 0.00053 0.0011
Iron (Fe) mg/L 0.30 <0.050 0.189 0.237 0.09 0.114 0.071 0.043 0.0525 0.102 0.091 0.083 0.053 0.09 0.237
o |Lead (Pb) mg/L 0.001 0.000051 0.000225 0.000253 0.000112 0.000103 0.000087 <0.000050 0.0000565 0.000095 0.000089 0.000087 0.000073 0.000109 0.000175
® |Lithium (Li) mg/L - <0.0010 <0.0010 0.0015 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
§ Magnesium (Mg) mg/L - 11.5 3.21 16.4 2.67 6.9 1.56 8.01 8.87 2.96 7.34 1.65 8.94 1.78 8.17
® [Manganese (Mn) mg/L 0.935" 0.00052 0.00333 0.00675 0.00164 0.00186 0.00177 0.000579 0.000985 0.00163 0.00105 0.00173 0.0051 0.00205 0.00536
E Mercury (Hg) mg/L 0.000026 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Molybdenum (Mo) mg/L 0.073 0.000186 <0.000050 0.000255 0.000089 0.00031 <0.000050 0.00027 0.000255 0.000089 0.000315 0.00005 0.000556 0.000051 0.000323
Nickel (Ni) mg/L 0.025 <0.00050 0.00051 0.00068 0.0006 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.0005 <0.00050 0.0005 <0.00050 0.00078
Potassium (K) mg/L - 0.902 0.37 1.38 0.469 1.04 0.35 0.92 0.965 0.455 1.06 0.35 0.98 0.37 1.11
Selenium (Se) mg/L 0.001 <0.000050 <0.0010 <0.0010 <0.000050 <0.000050 <0.0010 <0.0010 <0.0010 <0.000050 <0.000050 <0.0010 <0.0010 <0.0010 <0.000050
Silicon (Si) mg/L - 0.88 0.5 1.23 0.64 0.99 0.5 0.99 1.02 0.64 1.02 0.57 1.01 0.56 1.1
Silver (Ag) mg/L 0.00025 <0.000050 <0.000010 <0.000010 <0.000050 <0.000050 <0.000010 <0.000010 <0.000010 <0.000050 <0.000050 <0.000010 <0.000010 <0.000010 <0.000050
Sodium (Na) mg/L - 0.9 0.254 1.76 0.68 2.23 0.458 2.32 2.28 0.62 2.07 0.43 2.26 0.455 2.38
Strontium (Sr) mg/L - 0.0108 0.00286 0.0191 0.0045 0.0125 0.00261 0.0132 0.0134 0.0044 0.0133 0.00259 0.0156 0.00265 0.0129
Thallium (TI) mg/L 0.0008 <0.000010 <0.00010 <0.00010 <0.000010 <0.000010 <0.00010 <0.00010 <0.00010 <0.000010 <0.000010 <0.00010 <0.00010 <0.00010 <0.000010
Tin (Sn) mg/L - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L - <0.00030 <0.010 0.014 0.00504 0.00572 <0.010 <0.010 <0.010 0.00538 0.00503 <0.010 <0.010 <0.010 0.0113
Uranium (U) mg/L 0.015 0.00251 0.000198 0.00261 0.000275 0.00231 0.000137 0.00278 0.00276 0.000269 0.00237 0.000142 0.00266 0.000154 0.00208
Vanadium (V) mg/L 0.006° <0.00050 <0.0010 <0.0010 <0.00050 <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.00050 <0.0010 <0.0010 <0.0010 0.00055
Zinc (Zn) mg/L 0.030 0.0038 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

@ Canadian Water Quality Guideline for the protection of aquatic life (CCME 1987, 1999) except those indicated by a (Ontario Provincial Water Quality Objective [PWQO]; OMOE 1994) and B (British Columbia Water Quality Guideline [BCWQG]; BCMOE 2013).

:l Indicates parameter concentration above applicable Water Quality Guideline.




APPENDIX E

BENTHIC INVERTEBRATE COMMUNITY
DATA



Table E.1: Coordinates of Benthic Invertebrate Community Sampling Stations Used for
the Mary River Project Phase 1 EEM, August 2017

Study Area Station Date Latitude Longitude
Sampled (dd mm ss.s)? (ddd mm ss.s)?
MRTF-REF1 25-Aug-17 N 71 20 24.606 W 79 10 18.960
Mary River MRTF-REF2 25-Aug-17 N 71 20 22.656 W 79 10 24.287
Tributary-F MRTF-REF3 25-Aug-17 N 71 20 21.098 W 79 10 30.182
Reference MRTF-REF4 25-Aug-17 N 7120 19.717 W 79 10 34.246
MRTF-REF5 25-Aug-17 N 71 20 18.540 W 79 10 39.399
MRTF-EXP1 25-Aug-17 N 71 20 16.499 W 79 10 52.095
Mary River MRTF-EXP2 25-Aug-17 N 7120 15.709 W 79 10 53.884
Tributary-F MRTF-EXP3 25-Aug-17 N 71 20 14.465 W 79 10 55.513
Effluent-Exposed MRTF-EXP4 25-Aug-17 N 7120 11.597 W 79 10 56.085
MRTF-EXP5 25-Aug-17 N 7120 08.213 W 79 10 56.806

@ Coordinates presented as dd mm ss.s (d-degrees, m-minutes, s-seconds) using 1983 North American Datum (NAD 83).




Table E.2: Replicate Habitat Measurements Collected at Benthic Invertebrate Community Stations, Mary River Project
Phase 1 EEM, August 2017

Water Depth (cm) Water Velocity (m/s) Substrate Size® (cm) Embeddedness
Study Area Station Replicate Replicate Replicate|Replicate Replicate Replicate|Replicate Replicate Replicate|Replicate Replicate Replicate
Grab1 Grab2 | Grab3 | Grab1 | Grab2 | Grab3 | Grab1 | Grab2 Grab3 | Grab1 Grab2 Grab3
MRTF-REF1 6 7 6 0.27 0.25 0.26 6.6 6.4 6.8 0% 38% 13%
Mary River MRTF-REF2 4 4 4 0.28 0.14 0.18 6.6 6.1 6.8 25% 13% 38%
Tributary-F MRTF-REF3 3 3 3 0.19 0.14 0.15 6.7 6.1 49 13% 0% 13%
Reference | \RTF-REF4 | 4 5 6 012 019 015 | 67 4.1 8.0 0%  25% @ 25%
MRTF-REF5 4 4 4 0.13 0.11 0.29 6.2 5.5 5.0 25% 25% 38%
MRTF-EXP1 4 4 4 0.11 0.18 0.26 5.6 6.1 4.7 13% 25% 13%
Mary River MRTF-EXP2 6 6 6 0.17 0.23 0.22 5.2 5.7 6.5 0% 25% 50%
;;if?u”;:trf"': MRTF-EXP3 | 6 7 7 029 017 0.3 7.0 6.9 7.0 13%  13%  13%
Exposed MRTF-EXP4 7 7 6 0.30 0.14 0.19 7.8 6.4 6.8 13% 38% 0%
MRTF-EXP5 8 9 6 0.29 0.23 0.17 6.7 5.9 7.2 13% 25% 25%

@ Substrate measurements taken on the intermediate axis of each individual particle observed within the Surber sampler area as viewed from the surface prior to sampling. Sample size ranged from
6 - 8 measurements per replicate grab, with a mean of 6.2 for the entire 2017 stream sampling program.




Table E.3: Replicate Station Habitat Feature Summary and Statistical Comparison Results between Mary River Tributary-F Effluent-
Exposed and Reference Study Areas, August 2017

Two-Area Comparison

Significant

Standard

Standard

95% Confidence Interval for Mean

Channel Feature p g Study Area Mean . Minimum  Maximum
Difference p-value Statistical Deviation Error Lower Bound Upper Bound
between Test
Areas?
Reference 4.5 1.3 0.6 2.9 6.0 3.0 6.3
:’:rant;“ Depth YES 0.0706 a
Effluent-Exposed 6.2 1.4 0.6 4.5 7.9 4.0 7.7
. Reference 19.0 43 1.9 13.7 24.3 15.3 26.0
:’:::/ir) Velocity NO 0.4811 a
Effluent-Exposed 20.5 1.7 0.8 18.4 22.7 18.3 23.0
. Reference 6.2 0.4 0.2 56 6.7 5.6 6.6
(Sct:rl]))strate Size NO 06103 a
Effluent-Exposed 6.4 0.7 0.3 55 7.2 55 7.0
Substrate Reference 19.2 8.1 3.6 9.1 29.3 8.3 29.2
Embeddedness NO 0.8480 a
(%) Effluent-Exposed 18.3 4.8 2.1 12.4 24.2 12.5 25.0

l:l Highlighted values indicate significant difference between study areas based on ANOVA p-value less than 0.1.

? Data analysis included: a - data untransformed, single factor ANOVA test conducted; B - data log-transformed, single factor ANOVA test conducted; y - Mann-Whitney U-test conducted; ¢ - single factor ANOVA test

validated using Mann-Whitney U-test; n - single factor ANOVA test validated using t-test assuming unequal variance.




Table E.4: Benthic Invertebrate Community Data (Densities Expressed in Number of Organisms per Square
Metre) for Mary River Tributary-F Study Areas, August 2017

Taxa |Reference Area |Effluent-Exposed Area
12 [ 3 [ 4] 5 | 1 2 [ 3] 4] 5 |
ROUNDWORMS
P. Nemata 7 - - - - - - 4 - -
ANNELIDS
P. Annelida
WORMS
Cl. Oligochaeta
F. Enchytraeidae 4 - - 4 - - - - 7 4
ARTHROPODS
P. Arthropoda
MITES
Cl. Arachnida
0. Acarina
F. Sperchonidae
Sperchon - 7 - 7 4 7 - 4 18 -
INSECTS
Cl. Insecta
MAYFLIES
O. Ephemeroptera
F. Baetidae
immature - - - 4 - - - - - -
TRUE FLIES
O. Diptera
MIDGES
F. Chironomidae
chironomid pupae 18 4 - 14 14 - 4 4 4 -
S.F. Diamesinae
Diamesa 75 29 22 86 36 22 50 100 133 97
Pseudokiefferiella 57 - 11 68 36 14 4 - 7 11
S.F. Orthocladiinae
Chaetocladius 14 - - 14 - 7 - 4 - -
Corynoneura - - 7 - - - - - - -
Cricotopus/Orthocladius - 4 - 7 - - 7 7 32 -
Diplocladius 11 - 4 4 - 7 4 4 7 -
Eukiefferiella 208 104 47 280 100 39 168 247 222 43
Krenosmittia 14 75 7 39 29 32 39 39 14 4
Limnophyes 18 7 - 4 - 4 - - - -
Metriocnemus - - - 7 - - - - - -
Parakiefferiella - 11 - - - - - - - -
Paraphaenocladius 4 - - - - - - - - -
Tokunagaia 11 7 4 - 25 4 4 14 7 -
Tvetenia - - - - - - 4 - - -
Vivacricotopus - - - 4 - - - - - -
indeterminate - - - 4 - 4 - - - -
F. Empididae
Clinocera - - - - - 4 - - 7 -
pupae 4 - - - - - - - - -
F. Simuliidae
Gymnopais 161 219 82 480 75 297 462 552 706 685
Prosimulium/Helodon - - - 7 - - - - - -
F. Tipulidae
Tipula 7 7 4 25 11 7 4 36 11 11
Density (No. organisms per m?) 613 474 188 1,058 330 448 750 1,015 1,175 855
Richness® 6 4 3 6 4 5 3 5 6 4
Simpson's Evenness (E)? 0.297 0529 0.689 0.359 0.430 0.379 0.637 0.428 0.338 0.370
Eray-cm-tis Index ? 0.204 0.069 0.378 0439 0.121 0.291 0.302 0.423 0.481 0.491

@ Metrics calculated using Family Level (FL) taxonomy.



Table E.5: Supporting Benthic Invertebrate Community Metrics for Mary River Tributary-F Effluent-Exposed and Reference
Study Area Replicate Stations, Mary River Project Phase 1 EEM, August 2017

Supportng Metric

|Reference Area

|Eff|uent-Exposed Area

1 2 | 3 4 5 1 2 3 | 4 | 5

Family Level Taxonomy

Simpson's Diversity (FL) ® 0439 0528 0516 0536 0.418 0472 0477 0533 0507 0.324

Shannon-Wiener Diversity (FL)? 1.108 1.191 1.121 1.251 1.061 1.162 1.001 1.239 1.216 0.818
Lowest Practical Level Taxonomy

Richness (LPL)° 14 10 9 16 8 12 10 11 12 7

Simpson's Evenness (LPL)° 0.319 0339 0.406 0.211 0.626 0.182 0.228 0.246 0.202 0.217

Bray-Curtis Index (LPL)" 0.249 0.200 0.385 0.460 0.160 0.312 0.387 0493 0.557 0.580

Simpson's Diversity (LPL) ® 0.776 0.705 0.726 0.704  0.800 0.542  0.561 0.631 0.588 0.342

Shannon-Wiener Diversity (LPL)® 2.655 2.213 2.332 2.322 2.581 1.918 1.667 1.919 1.849 1.063
Dominant Taxa Groups

% Chironomidae 70.1% 50.8% 54.3% 502% 72.7% 29.7% 379% 41.3% 36.3% 18.1%

% Metal Sensitive Chironomidae 248% 222% 21.3% 18.8% 32.4% 15.6% 125% 13.8% 132% 13.1%

% Simuliidae 26.3% 46.2% 43.6% 46.0% 22.7% 66.3% 61.6% 54.4% 60.1% 80.1%

% Tipulidae 1.1% 1.5% 2.1% 2.4% 3.3% 1.6% 0.5% 3.5% 0.9% 1.3%
Functional Feeding Groups

% Collector Gatherers 71.9% 50.0% 54.3% 50.3% 72.7% 29.7% 36.9% 41.0% 34.1% 18.6%

% Filterers 26.3% 46.2% 43.6% 46.0% 22.7% 66.3% 61.6% 54.4% 60.1% 80.1%

% Shredders 1.1% 2.3% 21% 3.0% 3.3% 1.6% 1.5% 4.2% 3.7% 1.3%
Habitat Preference Groups

% Clingers 26.9% 485% 43.6% 47.7% 23.9% 68.8% 62.5% 55.5% 64.9% 80.1%

% Sprawlers 70.1% 50.0% 54.3% 489% 72.7% 29.7% 36.9% 40.6% 335% 18.1%

% Burrowers 2.9% 1.5% 2.1% 3.4% 3.3% 1.6% 0.5% 3.9% 1.5% 1.8%
Dominant Taxa Groups

Density Chironomidae 430 241 102 531 240 133 284 419 426 155

Density Metal Sensitive Chironomidae 152 105 40 199 107 70 94 140 155 112

Density Simuliidae 161 219 82 487 75 297 462 552 706 685

Density Tipulidae 7 7 4 25 11 7 4 36 11 11
Functional Feeding Groups

Density Collector Gatherers 441 237 102 532 240 133 277 416 401 159

Density Filterers 161 219 82 487 75 297 462 552 706 685

Density Shredders 7 11 4 32 11 7 11 43 43 11
Habitat Preference Groups

Density Clingers 165 230 82 505 79 308 469 563 763 685

Density Sprawlers 430 237 102 517 240 133 277 412 394 155

Density Burrowers 18 7 4 36 11 7 4 40 18 15

@ Metrics calculated using Family Level (FL) taxonomy.
® Metrics calculated using Lowest Practical Level (LPL) taxonomy.



Table E.6: Benthic Invertebrate Community Statistical Comparison Results between Mary River Tributary-F Effluent-Exposed and

Reference Study Areas Calculated for EEM Metrics Calculated at Lowest Practical Level Taxonomy and Relative Abundance of Dominant
Taxa, FFG and HPG

Two-Sample Comparison

Summary Statistics

Significant .
i Magnitude of
Metric Difference Trans- a.gnl uae oa . Standard  Standard .. .
. Test p-value Difference Area Median Mean A Minimum | Maximum
Among formation No. of SD Deviation Error
Areas? (No. o )

i Ref 10 11.4 34 15 8.0 )
Richness NO log, | ANOVA = 0.6633 ~ eterence 16.0
(LPL Taxa) Effluent-Exposed 1 10.4 2.1 0.9 7.0 12.0

i - Ref 0.339 0.380 0.154 0.069 0.211 )
Simpson's YES logy, | ANOVA = 0.0238 1.1 eterence 0.626
Evenness LPL Effluent-Exposed 0.217 0.215 0.024 0.011 0.182 0.246

_Curti Ref 0.249 0.291 0.127 0.057 0.160 :
Bray-Curtis Index YES logy, | ANOVA = 0.0525 14 eterence 0.460
(LPL) Effluent-Exposed 0.493 0.466 0.114 0.051 0.312 0.580

i i Ref 54.3 59.6 10.9 49 50.2 )
Chironomidae YES none  ANOVA 0.0029 25 elerence 2.1
(% of community) Effluent-Exposed 36.3 327 9.2 4.1 18.1 413
. iti Ref 222 23.9 5.2 2.3 18.8 }
Metal-Sensitive YES log, | ANOVA  <0.001 2.0 eterence 32.4
Chironomidae (%) Effluent-Exposed 13.2 13.6 1.2 0.5 12,5 15.6
imulii Ref 43.6 37.0 1.5 5.1 227 }
Simuliidae YES none  ANOVA 0.0035 24 eterence 46.2
(% of community) Effluent-Exposed 61.6 64.5 9.7 43 54.4 80.1
. Ref 54.3 59.8 1.5 5.1 50.0 )
Collector-gatherers YES none  ANOVA 0.0025 2.4 eterence 2.1
(% of community) Effluent-Exposed 34.1 32.1 8.6 3.8 18.6 41.0

i Ref 43.6 37.0 1.5 5.1 227 }
Filterers YES none | ANOVA 0.0035 24 elerence 46.2
(% of community) Effluent-Exposed 61.6 64.5 9.7 43 54.4 80.1

- Ref 43.6 38.1 11.8 5.3 23.9 )
Clingers YES none | ANOVA  0.0029 2.4 elerence 485
(% of community) Effluent-Exposed 64.9 66.4 9.1 4.1 55.5 80.1

Reference 54.3 59.2 11.4 5.1 48.9 72.7
Sprawlers YES none  ANOVA 0.0026 1.8
(% of community) Effluent-Exposed 335 31.8 8.6 3.9 18.1 40.6

@ Magnitude calculated by comparing the difference between the reference area and effluent-exposed area means divided by the reference area standard deviation.

:l Highlighted values indicates significant difference between study areas based on a p-value less than 0.10.




Table E.7: Benthic Invertebrate Community Statistical Comparison Results between Mary River Tributary-F Effluent-Exposed and
Reference Study Areas Upon Removal of Simuliidae from the Data Set

Two-Sample Comparison

Summary Statistics

Metric Significant Magnitude of
Difference Trans- . a Standard | Standard .. .
K Test p-value Difference Area Mean e Minimum  Maximum
Among formation No. of SD Deviation Error
Areas? (No.o )
] Reference 327.8 183.3 82.0 106.0 571.0
Density NO none ANOVA | 0.8590 ~
Effluent-Exposed 308.2 153.3 68.6 151.0 469.0
i Reference 3.6 1.3 0.6 2.0 5.0
Richness NO none | ANOVA  1.0000 ~
(FL Taxa) Effluent-Exposed 3.6 1.1 0.5 2.0 5.0
- - Reference 0.348 0.131 0.058 0.221 0.540
Simpson's NO none | ANOVA = 0.9209 ~
Evenness FL Effluent-Exposed 0.356 0.105 0.047 0.242 0.514
- i Reference 0.223 0.202 0.090 0.006 .
Bray-Curtis Index NO none | ANOVA = 0.8490 ~ 0414
(FL) Effluent-Exposed 0.242 0.088 0.039 0.093 0.304
- Ref 10.2 3.1 1.4 7.0 .
Richness NO none  ANOVA 0.6454 ~ eterence 14.0
(LPL Taxa) Effluent-Exposed 9.4 2.1 0.9 6.0 11.0
- ' Ref 0.389 0.143 0.064 0.231 .
Simpson's NO none  ANOVA 0.7570 ~ eterence 0.577
Evenness LPL Effluent-Exposed 0.362 0.121 0.054 0.275 0.551
_Curti Ref 0.303 0.155 0.069 0.063 .
Bray-Curtis Index NO none  ANOVA  0.2641 ~ eterence 0428
(LPL) Effluent-Exposed 0.401 0.096 0.043 0.273 0.498
i i Reference 94.6 1.2 0.5 93.0 96.2
Chironomidae NO none | ANOVA 0.1760 ~
(% of community) Effluent-Exposed 91.8 4.0 1.8 88.1 98.6
- iti Reference 37.9 3.7 1.7 33.6 42.0
Metal-Sensitive NO none | ANOVA  0.5999 ~
Chironomidae (%) Effluent-Exposed 41.6 15.0 6.7 30.2 65.9
- Reference 94.8 2.0 0.9 92.9 97.6
Collector-gatherers YES none | ANOVA  0.0829 2.1
(% of community) Effluent-Exposed 90.6 4.3 1.9 85.5 96.2
i Reference 0.0 0.0 0.0 0.0 0.0
Filterers NO none | ANOVA  1.0000 ~
(% of community) Effluent-Exposed 0.0 0.0 0.0 0.0 0.0
i Reference 2.0 1.7 0.8 0.0 4.3
Clingers NO none  ANOVA 0.2503 ~
(% of community) Effluent-Exposed 4.8 4.9 2.2 0.0 12.2
Reference 93.8 2.2 1.0 90.5 96.2
Sprawlers NO none | ANOVA  0.1019 ~
(% of community) Effluent-Exposed 89.7 45 2.0 84.0 96.2

@ Magnitude calculated by comparing the difference between the reference area and effluent-exposed area means divided by the reference area standard deviation.

|:| Highlighted values indicates significant difference between study areas based on a p-value less than 0.10.
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minnow environmental inc. Mary River Project Phase 1 EEM
Project 177202.0033 Benthic Data Quality Review

APPENDIX E BENTHIC DATA QUALITY REVIEW

E. Introduction

Quality Assurance/Quality Control (QA/QC) implemented for the Mary River Project Phase 1
EEM included a Data Quality Review (DQR) of the benthic invertebrate community data to
provide an evaluation of how well laboratory data quality compared to prescribed goals (i.e.,
Data Quality Objectives [DQOY]) established a priori. This DQR report provides a comparison
of target data quality to actual data quality, subsequently discussing the consequences of any
failures to meet DQO. By completing this step, the quality of the data for the program can be
effectively evaluated and demonstrated.

E.2 Quality Control Measures and DQO

During laboratory processing, all benthic invertebrate community sample material was
examined in its entirety (i.e., no sub-sampling was conducted; Table E-DQR.2) and therefore
only one type of QC was applied in the laboratory for the benthic invertebrate community study
component:

e Organism Recovery Check. Organism recovery checks for benthic invertebrate
community samples involve the re-processing of previously sorted material from a
randomly selected sample to determine the number of invertebrates that were not
recovered during the original sample processing. The reprocessing is conducted on a
minimum of 10% of the samples submitted for the study by an analyst not involved
during the original processing so as to reduce any bias. This check allows the
determination of accuracy through assessment of recovery efficiency. The DQO for
organism recovery checks was 290%.

E.3 Benthic Invertebrate Community Sample DQA Results

Organism recovery for the two benthic invertebrate community samples evaluated was high,
averaging 99% (Table E-DQR.1) and meeting the sorting efficiency DQO of = 90% recovery.
Therefore, the benthic invertebrate community sample recovery was considered acceptable.
Overall, the benthic invertebrate community sample data were of acceptable quality, meeting
the established accuracy (percent recovery) QC criteria.
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Table E-DQR.1: Organism Recovery Rates for Benthic Invertebrate Community Samples

Number of Organisms

Number of Organisms in

Station Recovered (initial sort) Re-sort Percent Recovery
MRTF-REF-1 171 171 100.0%
MRTF-EXP-4 326 328 99.4%

Average % Recovery 99.7%

Table E-DQR.2: Sample Fractions Sorted for Benthic Invertebrate Community Samples

Fraction Sorted

Station (500 um)
MRTF-REF1 Whole
MRTF-REF2 Whole
MRTF-REF3 Whole
MRTF-REF4 Whole
MRTF-REF5 Whole
MRTF-EXP1 Whole
MRTF-EXP2 Whole
MRTF-EXP3 Whole
MRTF-EXP4 Whole
MRTF-EXP5 Whole

QA/QC Notes

Pupae were not counted toward total number of taxa unless they were the sole representative of their taxa group.

Immatures were not counted toward total number of taxa unless they were the sole representative of their taxa group.
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Figure F.1: Cumulative Length-frequency Distributions for Arctic Charr Captured at Mary River
Project Phase 1 EEM Effluent-Exposed and Reference Study Areas, August 2017
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Figure F.2: Boxplot of Fork Length by Area with Unscaled and log,o-scaled Axes for Arctic
Charr Collected at Mary River Project Phase 1 EEM Effluent-Exposed (Exp) and Reference
(Ref) Study Areas, August 2017

Note: Statistical analyses were conducted on log4,-transformed data so boxplots are also displayed on the logo scale to
show the data distributions used for statistical comparisons
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Figure F.3: Boxplot of Body Weight by Area with Unscaled and log,,-scaled Axes for Arctic
Charr Collected at Mary River Project Phase 1 EEM Effluent-Exposed (Exp) and Reference
(Ref) Study Areas, August 2017

Note: Statistical analyses were conducted on log4,-transformed data so boxplots are also displayed on the logo scale to
show the data distributions used for statistical comparisons
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Table F.1: Electrofishing Catch Record for the Mary River Project Phase 1 EEM, August 2017

Fish Species
L i Total
ocation Arctic Ninespine (all species)
Watercourse| Station ID Date Effort Charr Stickleback
(seconds)
Coordinates Station Total
Length Catch CPUE Catch CPUE Catch CPUE
Latitude Longitude (m)

MRTF-EXP-F1 | 26-Aug-17 | 7120 10.212 79 1054.129 167 1,254 0 0.00 0 0.00 0 0.00
MRTF-EXP-F2 | 26-Aug-17 | 7120 11.857 79 10 56.262 193 730 0 0.00 0 0.00 0 0.00

Mary River MRTF-EXP-F3 | 26-Aug-17 | 7118 38.276 79 11 49.646 55 355 0 0.00 0 0.00 0 0.00
Tributary-F MRTF-EXP-F4 | 26-Aug-17 | 7118 45.579 79 11 50.276 125 866 0 0.00 0 0.00 0 0.00
MRTF-EXP-F5 | 26-Aug-17 | 711909.571 79 11 23.362 138 952 0 0.00 0 0.00 0 0.00

Total 4,157 0 0.00 0 0.00 0 0.00

MR-EXP-F1 27-Aug-17 | 711757136 79 1543.125 129 2,086 40 1.15 0 0.00 40 1.15

MR-EXP-F2 27-Aug-17 | 7118 01.379 79 15 30.567 55 481 7 0.87 0 0.00 7 0.87

Mary River
Effluent- MR-EXP-F3 27-Aug-17 | 7118 02.390 79 1517.695 133 1,093 26 1.43 0 0.00 26 1.43
Exposed

MR-EXP-F4 27-Aug-17 | 7118 03.265 79 1511.074 71 927 27 1.75 0 0.00 27 1.75

Total 4,587 100 1.30 0 0.00 100 1.30

MR-REF-F1 28-Aug-17 | 711522745 79 24 34.144 159 1,754 27 0.92 0 0.00 27 0.92

Mary River MR-REF-F2 28-Aug-17 | 711525.935 79 24 25.750 331 2,794 22 0.47 2 0.04 24 0.52
Reference | \\R.REF-F3 | 28-Aug-17 | 711523.139 79 24 38.731 218 3,792 56 0.89 1 0.02 57 0.90
Total 8,340 105 0.76 3 0.02 108 0.78

Note: Catch-per-unit-effort (CPUE) represents the number of fish captured per electrofishing minute.




Table F.2: Arctic Charr Measurements from Fish Captured at the Mary River Reference
Area by Electrofishing, Mary River Project Phase 1 EEM, August 2017

Fork Total Body Age Fulton's
Specimen ID Length Length Weight 9 Condition Factor
(cm) (cm) (@) {ysars) (K)
MRR-AC-01 14.5 15.7 29.707 - 0.974
MRR-AC-02 124 134 20.865 - 1.094
MRR-AC-03 15.9 17.3 40 - 0.995
MRR-AC-04 12.9 14.0 17.009 - 0.792
MRR-AC-05 19.8 21.5 62 - 0.799
MRR-AC-06 15.9 17.2 37 - 0.920
MRR-AC-07 12.5 13.6 19.920 - 1.020
MRR-AC-08 12.7 13.7 20.811 - 1.016
MRR-AC-09 13.1 14.2 26.242 - 1.167
MRR-AC-10 13.6 14.6 26.714 - 1.062
MRR-AC-11 13.8 14.9 24.405 - 0.929
MRR-AC-12 10.3 11.0 11.707 - 1.071
MRR-AC-13 13.9 15.0 25.934 - 0.966
MRR-AC-14 12.4 13.4 22.428 - 1.176
MRR-AC-15 11.5 12.4 16.697 - 1.098
MRR-AC-16 15.0 16.2 31.273 - 0.927
MRR-AC-17 12.8 14.0 21.380 - 1.019
MRR-AC-18 10.5 11.3 11.128 - 0.961
MRR-AC-19 9.3 10.0 8.654 - 1.076
MRR-AC-20 10.9 11.7 13.423 - 1.037
MRR-AC-21 114 12.3 17.076 - 1.153
MRR-AC-22 13.5 14.6 22.042 - 0.896
MRR-AC-23 11.7 12.7 18.479 - 1.154
MRR-AC-24 12.2 13.2 16.414 - 0.904
MRR-AC-25 11.5 12.6 17.321 - 1.139
MRR-AC-26 10.9 11.6 13.475 - 1.041
MRR-AC-27 11.3 12.2 15.022 - 1.041
MRR-AC-28 13.1 141 23.621 - 1.051
MRR-AC-29 12.9 14.0 20.777 - 0.968
MRR-AC-30 19.0 20.6 57 - 0.831
MRR-AC-31 111 12.0 14.529 - 1.062
MRR-AC-32 15.2 16.5 30.388 - 0.865
MRR-AC-33 16.9 18.4 45 - 0.932
MRR-AC-34 19.2 20.8 60 - 0.848
MRR-AC-35 11.7 12.8 15.888 - 0.992
MRR-AC-36 13.0 14.2 23.379 - 1.064
MRR-AC-37 13.8 14.8 27.605 - 1.050
MRR-AC-38 13.8 14.9 26.785 - 1.019
MRR-AC-39 14.6 15.7 26.954 - 0.866
MRR-AC-40 11.8 12.7 18.854 - 1.148
MRR-AC-41 104 11.2 12.919 2 1.148
MRR-AC-42 11.6 12.5 16.920 - 1.084
MRR-AC-43 12.3 13.2 18.558 - 0.997
MRR-AC-44 11.5 12.6 18.175 - 1.195
MRR-AC-45 114 12.4 16.587 - 1.120
MRR-AC-46 13.9 15.0 28.827 - 1.073
MRR-AC-47 11.2 12.0 13.942 - 0.992
MRR-AC-48 8.2 8.8 6.579 - 1.193
MRR-AC-49 13.0 14.0 22.087 - 1.005
MRR-AC-50 11.5 12.3 16.566 - 1.089
MRR-AC-51 12.2 13.2 17.889 - 0.985
MRR-AC-52 13.9 15.0 28.129 - 1.047
MRR-AC-53 10.9 11.9 14.052 - 1.085
MRR-AC-54 15.5 16.8 29.487 - 0.792
MRR-AC-55 15.5 16.9 36.551 - 0.982
MRR-AC-56 12.2 13.1 21.402 - 1.179
MRR-AC-57 12.6 13.6 19.925 - 0.996
MRR-AC-58 13.0 14.0 22.926 - 1.044
MRR-AC-59 15.0 16.5 30.585 - 0.906
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Table F.2: Arctic Charr Measurements from Fish Captured at the Mary River Reference
Area by Electrofishing, Mary River Project Phase 1 EEM, August 2017

Fork Total Body Age Fulton's
Specimen ID Length Length Weight ( egrs) Condition Factor
(cm) (cm) (@) y (K)

MRR-AC-60 11.3 121 15.386 - 1.066
MRR-AC-61 124 134 22.403 - 1.175
MRR-AC-62 15.6 16.9 32.972 - 0.869
MRR-AC-63 13.0 13.9 20.955 - 0.954
MRR-AC-64 12.5 13.5 23.753 - 1.216
MRR-AC-65 13.1 14.1 27.020 - 1.202
MRR-AC-66 11.6 12.5 16.457 - 1.054
MRR-AC-67 18.3 19.8 56 - 0.914
MRR-AC-68 8.2 8.8 6.518 - 1.182
MRR-AC-69 16.3 17.7 36.480 - 0.842
MRR-AC-70 13.0 14.0 20.302 - 0.924
MRR-AC-71 10.2 11.0 12.626 - 1.190
MRR-AC-72 13.0 14.1 23.922 - 1.089
MRR-AC-73 13.7 14.8 25.515 - 0.992
MRR-AC-74 17.3 18.6 49 - 0.946
MRR-AC-75 124 13.3 18.645 - 0.978
MRR-AC-76 13.3 14.3 21.957 - 0.933
MRR-AC-77 13.3 14.4 22.383 - 0.951
MRR-AC-78 12.9 13.9 20.245 - 0.943
MRR-AC-79 10.4 11.2 13.070 - 1.162
MRR-AC-80 17.8 19.4 52 - 0.922
MRR-AC-81 12.0 13.0 20.633 - 1.194
MRR-AC-82 12.6 13.6 19.636 - 0.982
MRR-AC-83 17.6 19.0 45 - 0.825
MRR-AC-84 16.8 18.0 37 - 0.780
MRR-AC-85 174 18.9 52 - 0.987
MRR-AC-86 15.2 16.5 30.117 - 0.858
MRR-AC-87 16.7 18.1 35 - 0.751
MRR-AC-88 13.8 14.8 23.499 - 0.894
MRR-AC-89 16.8 18.5 42 - 0.886
MRR-AC-90 10.9 11.6 14.225 - 1.098
MRR-AC-91 11.0 11.8 15.461 - 1.162
MRR-AC-92 11.4 12.2 16.260 2 1.098
MRR-AC-93 10.1 10.8 10.986 2 1.066
MRR-AC-94 8.6 9.2 7.659 1 1.204
MRR-AC-95 9.5 10.2 9.949 2 1.160
MRR-AC-96 16.8 18.3 44 4 0.928
MRR-AC-97 14.1 15.3 28.108 3 1.003
MRR-AC-98 13.6 14.6 22.804 3 0.907
MRR-AC-99 10.6 11.3 11.906 2 1.000
MRR-AC-100 8.3 8.7 5.963 1 1.043
total number 100 100 100 10 100
5 average 13.1 14.2 24.198 2.2 1.014
g E median 12.9 14.0 21.391 2.0 1.011
= E standard deviation 2.5 2.7 12.116 0.9 0.114
3@ standard error 0.2 0.3 1.212 0.3 0.011
6 minimum 8.2 8.7 5.963 1 0.751
maximum 19.8 21.5 62.000 4 1.216
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Table F.3: Arctic Charr Measurements from Fish Captured at the Mary River Effluent-
Exposed Area by Electrofishing, Mary River Project Phase 1 EEM, August 2017

Fork Total Body Age Fulton's
Specimen ID Length Length Weight ( egrs) Condition Factor

(cm) (cm) (@) Y (K)
MRE-AC-01 12.6 13.7 19.174 - 0.959
MRE-AC-02 124 134 16.362 - 0.858
MRE-AC-03 14.4 15.5 25.868 - 0.866
MRE-AC-04 13.0 13.9 18.810 - 0.856
MRE-AC-05 10.9 11.7 13.933 - 1.076
MRE-AC-06 11.9 12.7 16.775 - 0.995
MRE-AC-07 11.3 12.3 15.096 - 1.046
MRE-AC-08 10.5 11.5 10.572 - 0.913
MRE-AC-09 15.7 17.2 35.921 - 0.928
MRE-AC-10 10.0 10.8 10.311 - 1.031
MRE-AC-11 10.4 11.1 11.483 - 1.021
MRE-AC-12 12.6 13.9 17.439 - 0.872
MRE-AC-13 11.0 11.9 14.160 - 1.064
MRE-AC-14 13.1 14.3 21.184 - 0.942
MRE-AC-15 11.4 12.3 15.075 - 1.018
MRE-AC-16 15.7 17.0 33.560 - 0.867
MRE-AC-17 13.7 14.8 23.778 - 0.925
MRE-AC-18 11.5 12.5 14.966 - 0.984
MRE-AC-19 12.3 13.2 16.097 - 0.865
MRE-AC-20 14.7 15.9 30.004 - 0.945
MRE-AC-21 13.8 14.6 24.608 - 0.936
MRE-AC-22 9.9 10.6 10.375 - 1.069
MRE-AC-23 13.8 15.1 25.628 - 0.975
MRE-AC-24 14.9 16.2 34.875 - 1.054
MRE-AC-25 14.0 15.2 23.108 - 0.842
MRE-AC-26 17.7 19.2 50 - 0.902
MRE-AC-27 18.0 19.5 45 - 0.772
MRE-AC-28 12.2 13.2 19.444 - 1.071
MRE-AC-29 13.8 14.9 24.217 - 0.921
MRE-AC-30 13.0 14.0 20.587 - 0.937
MRE-AC-31 11.8 12.9 16.323 - 0.993
MRE-AC-32 12.3 13.3 19.558 - 1.051
MRE-AC-33 11.5 12.5 13.621 - 0.896
MRE-AC-34 8.3 8.9 6.450 - 1.128
MRE-AC-35 12.3 13.3 16.185 - 0.870
MRE-AC-36 16.4 17.9 44 - 0.998
MRE-AC-37 11.0 11.9 13.349 - 1.003
MRE-AC-38 11.7 12.5 15.999 - 0.999
MRE-AC-39 10.9 11.8 14.006 - 1.082
MRE-AC-40 9.4 10.1 7.783 - 0.937
MRE-AC-41 15.2 16.5 35.126 - 1.000
MRE-AC-42 13.5 14.6 25.016 - 1.017
MRE-AC-43 12.3 13.5 20.696 - 1.112
MRE-AC-44 14.8 16.0 28.649 - 0.884
MRE-AC-45 14.0 15.2 24.043 - 0.876
MRE-AC-46 10.5 11.3 11.822 - 1.021
MRE-AC-47 10.3 11.1 10.947 - 1.002
MRE-AC-48 13.8 14.9 22.302 - 0.849
MRE-AC-49 14.0 15.4 28.457 - 1.037
MRE-AC-50 16.0 17.4 36.283 - 0.886
MRE-AC-51 14.7 15.9 33.098 - 1.042
MRE-AC-52 15.8 17.2 36.468 - 0.925
MRE-AC-53 9.3 9.8 7.393 - 0.919
MRE-AC-54 13.9 14.7 26.469 - 0.986
MRE-AC-55 15.0 16.3 33.729 - 0.999
MRE-AC-56 11.2 12.1 15.798 - 1.124
MRE-AC-57 12.9 14.1 21.952 - 1.023
MRE-AC-58 12.1 13.1 18.452 - 1.042
MRE-AC-59 11.5 12.3 13.467 - 0.885
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Table F.3: Arctic Charr Measurements from Fish Captured at the Mary River Effluent-
Exposed Area by Electrofishing, Mary River Project Phase 1 EEM, August 2017

Fork Total Body Age Fulton's
Specimen ID Length Length Weight 9 Condition Factor
(cm) (cm) (9) (years) (K)
MRE-AC-60 18.4 19.9 47 - 0.754
MRE-AC-61 8.2 8.7 5.649 1 1.025
MRE-AC-62 134 14.4 24.484 - 1.018
MRE-AC-63 13.7 15.0 23.966 - 0.932
MRE-AC-64 15.9 16.9 34.709 - 0.863
MRE-AC-65 11.7 12.7 15.638 - 0.976
MRE-AC-66 9.0 9.5 7.509 - 1.030
MRE-AC-67 9.3 10.0 7.918 - 0.984
MRE-AC-68 14.2 15.3 25.522 - 0.891
MRE-AC-69 24.3 26.2 122 - 0.850
MRE-AC-70 10.4 11.2 12.021 - 1.069
MRE-AC-71 11.3 125 14.909 - 1.033
MRE-AC-72 12.6 13.3 16.920 - 0.846
MRE-AC-73 12.6 13.6 18.579 3 0.929
MRE-AC-74 14.2 15.5 29.376 - 1.026
MRE-AC-75 9.5 10.3 8.864 - 1.034
MRE-AC-76 13.6 14.5 22.717 - 0.903
MRE-AC-77 12.8 13.9 20.361 - 0.971
MRE-AC-78 11.9 12.9 16.975 - 1.007
MRE-AC-79 11.5 12.6 16.252 - 1.069
MRE-AC-80 12.9 14.0 21.412 - 0.997
MRE-AC-81 13.9 15.0 25.734 - 0.958
MRE-AC-82 14.6 15.8 30.065 - 0.966
MRE-AC-83 12.1 13.0 17.180 - 0.970
MRE-AC-84 17.4 18.9 48 - 0.911
MRE-AC-85 12.8 13.8 19.908 - 0.949
MRE-AC-86 13.5 14.6 24.067 - 0.978
MRE-AC-87 10.5 11.3 12.084 - 1.044
MRE-AC-88 15.6 16.9 36.058 - 0.950
MRE-AC-89 12.0 13.1 17.858 - 1.033
MRE-AC-90 12.0 12.8 13.647 3 0.790
MRE-AC-91 10.5 11.2 11.712 2 1.012
MRE-AC-92 9.1 10.0 8.578 2 1.138
MRE-AC-93 11.4 21.3 15.316 2 1.034
MRE-AC-94 17.3 18.7 52 4 1.004
MRE-AC-95 14.3 15.4 28.430 3 0.972
MRE-AC-96 13.9 15.0 24.611 3 0.916
MRE-AC-97 14.4 15.6 28.965 4 0.970
MRE-AC-98 11.5 12.5 16.483 - 1.084
MRE-AC-99 11.8 12.7 16.841 - 1.025
MRE-AC-100 12.4 13.4 20.578 - 1.079
total number 100 100 100 10 100
5 average 12.9 14.0 22.567 2.7 0.971
g E median 12.6 13.8 19.501 3.0 0.981
= g standard deviation 24 2.8 14.264 0.9 0.081
g a standard error 0.2 0.3 1.426 0.3 0.008
3 minimum 8.2 8.7 5.649 1 0.754
maximum 24.3 26.2 122.000 4 1.138
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Table F.4: Non-Lethal Endpoint Statistical Comparison Results for Arctic Charr Collected from Mary River Effluent-Exposed (Exp) and Reference (Ref) Study Areas, Mary
River Project Phase 1 EEM, August 2017

Variables Sample Size ANCOVA Statistics Estimated Minimum
Detectable Difference
. Summary Statistics . (% Relative to
Interaction Parallel Covariate Test Magnltude Reference) with
Indicator Endpoint Test Model  Slope Model Value for P-value of Difference a=p=0.1
Response = Covariate | Ref Area Exp Area c . (Area) (%)?
omparisons
Interaction Covariate P- Statistic Ref Area | Exp Area Decrease | Increase
P-value value
Length Frequency
Distribution Fork Length n/a 102 100 K-S - - - - - - 0.936 - - -
All Fish (cm)
Survival/
Recruitment
Length Frequency
Distribution Fork(c';‘rir)‘gth n/a 100 100 K-S - - - - - - 0.906 - - -
Non-YOY only
Fork Length logqo[Fork Geometric
(Non-YOY) Length (cm)] n/a 100 100 t-test Mean 12.9 12.7 0.523 1.6 7.4 8.0
Body Size
Body Weight logqo[Body Geometric
(Non-YOY) Weight (g)] n/a 100 100 t-test Mean 21.6 19.7 0.200 8.7 19 23
Energy Condition log,o[Body logo[Fork . Adjusted
< < - -
Storage (Non-YOY) Weight ()]  Length (cm)] 100 100 ANCOVA 0.001 0.001 12.8 Mean 211 20.1 0.001 4.5 2.3 2.3

:I = P-value < 0.05 for ANCOVA interaction and covariate terms and P-value < 0.1 for overall test for area
@ For ANCOVA: Calculated as the difference in adjusted mean between areas (effluent-exposed minus reference), expressed as a percentage of the reference area mean

®The R? of the interaction model was 0.9766 and the R? of the parallel slope model was 0.9753 (difference of 0.13%) so the ANCOVA proceeded under the assumption that the slopes are practically parallel, as per Environment Canada (2012) guidance.




Table F.5: Estimated Minimum Sample Sizes to Detect Various Effect Sizes for Arctic Charr Health Endpoints between Mary River
Reference and Effluent-Exposed Areas Based on the Observed Variability in the Phase 1 EEM Study, 2017

. . inimum Sample Size to Detect an ecC 1ze
Variables Sample Size Mini Sample Size to D t Effect Si
P (% Increase [i] or Decrease [d] Relative to Reference) with a=$=0.1
1=97% 1= () 1= (0] 1= () 1= () 1= () 1= () 1= (]
Indicator | Endpoint . Covariat Ref c Model S i=5% | i=10% | i=20% @ i=25% @ i=30% i=40% i=50% @ i=100%
esponse ovariate e Xp
d=5% | d=9%  d=17% d=20% d=23% d=29% d=33% d=50%
logso[Fork
Fork OgrolFor n/a 100 100 ttest | 0.0803 | 247 66 19 13 10 6 5 3
Body Length | Length (cm)]
Stze Body | logig[Body / 100 100 ttest | 02161 | 1,782 468 129 86 63 39 27 10
Weight | Weight (g)] e tes ' ’
Energy " logyo[Body logyo[Fork
Storage | Condition | v i@ Lenth emy | 1% 100 | ANCOVA| 0.0342 46 13 5 4 3 3 2 2

@ Pooled standard deviation of the residuals.
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minnow environmental inc. Mary River Project Phase 1 EEM
Project 177202.0033 Fish Population Data Quality Review

APPENDIX F FISH SURVEY DATA QUALITY REVIEW

F.1 Introduction

Quality Assurance/Quality Control (QA/QC) implemented for the Mary River Project Phase 1
EEM included a Data Quality Review (DQR) of the fish population survey tissue collection data
to provide an evaluation of how well laboratory data quality compared to prescribed goals (i.e.,
Data Quality Objectives [DQOY]) established a priori. This DQR report provides a comparison
of target data quality to actual data quality, subsequently discussing the consequences of any
failures to meet DQO. By completing this step, the quality of the data for the program can be
effectively evaluated and demonstrated.

F.2 Quality Control Measures and DQO

A single type of QC was applied in the laboratory for the fish population survey component of
the Mary River Project Phase 1 EEM:

e Aging Precision Check. An aging precision check involves the reprocessing of
previously aged structure to ensure that the initial age determination was accurate.
Aging precision checks are completed on a minimum of 10% fish age structure
samples, randomly selected from the project, that had been previously subject to age
determination. Using the same structure originally subject to age determination, the
sample is re-evaluated by an independent analyst not involved during the original age
determination to reduce any bias. The DQO for the aging precision check was +1 year
of the original age determination.

F.3 Fish Population Survey Tissue Sample DQA Results

Aging precision checks were conducted on 10 of the 20 arctic charr (Salvelinus alpinus)
samples submitted to AEE Tech Services Inc. (La Salle, MB). Age estimates for all arctic charr
met the DQO of +1 year when separately assessed by a second, independent professional
(Table F-DQR.1). Therefore, the fish population survey fish age precision was considered
acceptable. Overall, the fish population survey fish age data were of acceptable quality,
meeting the established QC precision criterion.

DRAFT January 2018| F-1



Table F-DQR.1: Laboratory Fish Aging Precision Check Results for Arctic Charr Sampled
for the Mary River Project Phase 1 EEM, August 2017

Sample Structure Age Assigned by Age Assigned by Difference
Identification Type Primary Ager (KM) QA Manager (MM) (years)
MRE-AC-73 Otolith 3 3 0
MRE-AC-91 Otolith 2 2 0
MRE-AC-93 Otolith 2 2 0
MRE-AC-95 Otolith 3 3 0
MRE-AC-97 Otolith 4 4 0
MRR-AC-92 Otolith 2 2 0
MRR-AC-94 Otolith 1 1 0
MRR-AC-96 Otolith 4 4 0
MRR-AC-98 Otolith 3 3 0
MRR-AC-100 Otolith 1 1 0

|:| Indicates independent age determination was outside of the DQO of +1 year of age.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L2122068-1 MS-08
Sampled By:  RB/DS/BW on 30-JUN-18 @ 15:40
Matrix: Water
Physical Tests
Conductivity 3170 3.0 umhos/cm 05-JUL-18 |R4112997
pH 8.89 0.10 pH units 30-JUN-18 |R4108022
Total Suspended Solids 6.4 2.0 mg/L 01-JUL-18 |R4108021
Total Dissolved Solids 3220 20 mg/L 02-JUL-18 |R4108492
Turbidity 12.5 0.10 NTU 30-JUN-18 |R4108048
Cyanides
Cyanide, Total 0.0063 0.0020 mg/L 04-JUL-18 |R4113260
Total Metals
Aluminum (Al)-Total 0.058 DLHC 0.050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Antimony (Sb)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Arsenic (As)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Barium (Ba)-Total 0.0186 DLHC 0.0010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Beryllium (Be)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Bismuth (Bi)-Total <0.00050 DLHC 0.00050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Boron (B)-Total <0.10 DLHC 0.10 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Cadmium (Cd)-Total <0.000050 DLHC | 0.000050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Calcium (Ca)-Total 223 DLHC 0.50 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Cesium (Cs)-Total <0.00010 DLHC 0.00010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Chromium (Cr)-Total <0.0050 DLHC 0.0050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Cobalt (Co)-Total 0.0119 DLHC 0.0010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Copper (Cu)-Total <0.010 DLHC 0.010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Iron (Fe)-Total 2.19 DLHC 0.10 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Lead (Pb)-Total <0.00050 DLHC 0.00050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Lithium (Li)-Total 0.054 DLHC 0.010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Magnesium (Mg)-Total 393 DLHC 0.050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Manganese (Mn)-Total 3.21 DLHC 0.0050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Molybdenum (Mo)-Total <0.00050 DLHC 0.00050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Nickel (Ni)-Total 0.0153 DLHC 0.0050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Phosphorus (P)-Total <0.50 DLHC 0.50 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Potassium (K)-Total 3.86 DLHC 0.50 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Rubidium (Rb)-Total 0.0075 DLHC 0.0020 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Selenium (Se)-Total 0.00336 DLHC 0.00050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Silicon (Si)-Total <1.0 DLHC 1.0 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Silver (Ag)-Total <0.00050 DLHC 0.00050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Sodium (Na)-Total 6.54 DLHC 0.50 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Strontium (Sr)-Total 0.476 DLHC 0.010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Sulfur (S)-Total 705 DLHC 5.0 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Tellurium (Te)-Total <0.0020 DLHC 0.0020 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Thallium (TI)-Total 0.00011 DLHC 0.00010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Thorium (Th)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Tin (Sn)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L2122068-1  MS-08
Sampled By:  RB/DS/BW on 30-JUN-18 @ 15:40
Matrix: Water
Total Metals
Titanium (Ti)-Total <0.0030 DLHC 0.0030 mg/L 04-JUL-18 04-JUL-18 |R4112807
Tungsten (W)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Uranium (U)-Total 0.00024 DLHC 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Vanadium (V)-Total <0.0050 DLHC 0.0050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Zinc (Zn)-Total <0.030 DLHC 0.030 mg/L 04-JUL-18 04-JUL-18 |R4112807
Zirconium (Zr)-Total <0.0030 DLHC 0.0030 mg/L 04-JUL-18 04-JUL-18 |R4112807
Radiological Parameters
Ra-226 0.048 0.0062 Ba/L 10-JUL-18 23-JUL-18 |R4070789
L2122068-2 MS-0801
Sampled By:  RB/DS/BW on 30-JUN-18 @ 15:40
Matrix: Water
Physical Tests
Conductivity 3180 3.0 umhos/cm 05-JUL-18 |R4112997
pH 8.89 0.10 pH units 30-JUN-18 |R4108022
Total Suspended Solids 8.0 2.0 mg/L 01-JUL-18 |R4108021
Total Dissolved Solids 3140 20 mg/L 02-JUL-18 |R4108492
Turbidity 12.7 0.10 NTU 30-JUN-18 |R4108048
Cyanides
Cyanide, Total 0.0063 0.0020 mg/L 04-JUL-18 |R4113260
Total Metals
Aluminum (Al)-Total <0.050 DLHC 0.050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Antimony (Sb)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Arsenic (As)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Barium (Ba)-Total 0.0191 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Beryllium (Be)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Bismuth (Bi)-Total <0.00050 DLHC 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Boron (B)-Total <0.10 DLHC 0.10 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Cadmium (Cd)-Total <0.000050 DLHC 0.000050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Calcium (Ca)-Total 221 DLHC 0.50 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Cesium (Cs)-Total <0.00010 DLHC 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Chromium (Cr)-Total <0.0050 DLHC 0.0050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Cobalt (Co)-Total 0.0119 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Copper (Cu)-Total <0.010 DLHC 0.010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Iron (Fe)-Total 2.15 DLHC 0.10 mg/L 04-JUL-18 04-JUL-18 |R4112807
Lead (Pb)-Total <0.00050 DLHC 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Lithium (Li)-Total 0.051 DLHC 0.010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Magnesium (Mg)-Total 391 DLHC 0.050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Manganese (Mn)-Total 3.25 DLHC 0.0050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Molybdenum (Mo)-Total <0.00050 DLHC 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Nickel (Ni)-Total 0.0145 DLHC 0.0050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Phosphorus (P)-Total <0.50 DLHC 0.50 mg/L 04-JUL-18 04-JUL-18 |R4112807
Potassium (K)-Total 3.91 DLHC 0.50 mg/L 04-JUL-18 04-JUL-18 |R4112807

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch

L2122068-2 MS-0801

Sampled By:  RB/DS/BW on 30-JUN-18 @ 15:40

Matrix: Water

Total Metals
Rubidium (Rb)-Total 0.0073 DLHC 0.0020 mg/L 04-JUL-18 04-JUL-18 |R4112807
Selenium (Se)-Total 0.00395 DLHC 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Silicon (Si)-Total <1.0 DLHC 1.0 mg/L 04-JUL-18 04-JUL-18 |R4112807
Silver (Ag)-Total <0.00050 DLHC 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Sodium (Na)-Total 6.57 DLHC 0.50 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Strontium (Sr)-Total 0.471 DLHC 0.010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Sulfur (S)-Total 725 DLHC 5.0 mg/L 04-JUL-18 04-JUL-18 |R4112807
Tellurium (Te)-Total <0.0020 DLHC 0.0020 mg/L 04-JUL-18 04-JUL-18 |R4112807
Thallium (TI)-Total <0.00015 DLUI 0.00015 mg/L 04-JUL-18 04-JUL-18 |R4112807
Thorium (Th)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Tin (Sn)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Titanium (Ti)-Total <0.0030 DLHC 0.0030 mg/L 04-JUL-18 04-JUL-18 |R4112807
Tungsten (W)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Uranium (U)-Total 0.00025 DLHC 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Vanadium (V)-Total <0.0050 DLHC 0.0050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Zinc (Zn)-Total <0.030 DLHC 0.030 mg/L 04-JUL-18 04-JUL-18 |R4112807
Zirconium (Zr)-Total <0.0030 DLHC 0.0030 mg/L 04-JUL-18 04-JUL-18 |R4112807

Radiological Parameters

Ra-226 0.029 0.0053 Ba/L 10-JUL-18 23-JUL-18 |R4070789

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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QC Samples with Qualifiers & Comments:

QC Type Description Parameter Qualifier  Applies to Sample Number(s)

Matrix Spike Aluminum (Al)-Total MS-B L2122068-1, -2

Matrix Spike Calcium (Ca)-Total MS-B L2122068-1, -2

Matrix Spike Iron (Fe)-Total MS-B L2122068-1, -2

Matrix Spike Silicon (Si)-Total MS-B L2122068-1, -2
Sample Parameter Qualifier key listed:

Qualifier Description

DLHC Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

DLUI Detection Limit Raised: Unknown Interference generated an apparent false positive test result.

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Test Method References:

ALS Test Code Matrix Test Description

Method Reference**

CN-TOT-WT Water Cyanide, Total

ISO 14403-2
Total cyanide is determined by the combination of UV digestion and distillation. Cyanide is converted to cyanogen chloride by reacting with chloramine-

T, the cyanogen chloride then reacts with a combination of barbituric acid and isonicotinic acid to form a highly colored complex.

When using this method, high levels of thiocyanate in samples can cause false positives at ~1-2% of the thiocyanate concentration. For samples with

detectable cyanide analyzed by this method, ALS recommends analysis for thiocyanate to check for this potential interference

EC-WT Water Conductivity

APHA 2510 B

Water samples can be measured directly by immersing the conductivity cell into the sample.

MET-T-CCMS-WT Water Total Metals in Water by CRC
Water samples are digested with nitric akéPW8rochloric acids, and analyzed by CRC ICPMS.

EPA 200.2/6020A (mod)

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental

Protection Act (July 1, 2011).

PH-BF Water pH
Water samples are analyzed directly by a calibrated pH meter.

RA226-MMER-FC Water Ra226 by Alpha Scint, MDC=0.01
Bag/L
SOLIDS-TDS-BF Water Total Dissolved Solids

APHA 4500 H-Electrode

EPA 903.1

APHA 2540C

A well-mixed sample is filtered though glass fibres filter. A known volume of the filtrate is evaporated and dried at 180 +/- 2C for 1hr.

SOLIDS-TSS-BF Water Suspended solids

A well-mixed sample is filtered through a weighed standard glass fibre filter and the residue retained is dried in an oven at 104 +/- 1C for a minimum of

four hours or until a constant weight is achieved.

TURBIDITY-BF Water Turbidity

APHA 2540 D-Gravimetric

APHA 2130 B
Sample result is based on a comparison of the intensity of the light scattered by the sample under defined conditions with the intensity of light scattered

by a standard reference suspension under the same conditions. Sample readings are obtained from a Nephelometer.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

Laboratory Definition Code Laboratory Location

WT ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA
FC ALS ENVIRONMENTAL - FORT COLLINS, COLORADO, USA
BF ALS ENVIRONMENTAL - BAFFIN ISLAND, NUNAVUT, CANADA

Chain of Custody Numbers:
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GLOSSARY OF REPORT TERMS

Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory
objectives for surrogates are listed there.

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

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

mg/kg Iwt - milligrams per kilogram based on lipid weight of sample

mg/L - unit of concentration based on volume, parts per million.

< - Less than.

D.L. - The reporting limit.

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

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.



Quality Control Report
Workorder: L2122068 Report Date: 26-JUL-18 Page 1 of 8

Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
CN-TOT-WT Water
Batch R4113260
WG2813533-24 DUP L2122693-1
Cyanide, Total <0.020 <0.020 RPD-NA mg/L N/A 20 05-JUL-18
WG2813533-22 LCS
Cyanide, Total 90.4 % 80-120 04-JUL-18
WG2813533-21 MB
Cyanide, Total <0.0020 mg/L 0.002 04-JUL-18
WG2813533-23 MS L2122693-1
Cyanide, Total 90.4 % 70-130 05-JUL-18
EC-WT Water
Batch R4112997
WG2814283-4 DUP WG2814283-3
Conductivity 1800 1810 umhos/cm 0.1 10 05-JUL-18
WG2814283-2 LCS
Conductivity 101.7 % 90-110 05-JUL-18
WG2814283-1 MB
Conductivity <3.0 umhos/cm 3 05-JUL-18
MET-T-CCMS-WT Water
Batch R4112807
WG2814071-4 DUP WG2814071-3
Aluminum (Al)-Total 0.146 0.145 mg/L 0.8 20 04-JUL-18
Antimony (Sb)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Arsenic (As)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Barium (Ba)-Total 0.00319 0.00309 mg/L 34 20 04-JUL-18
Beryllium (Be)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Bismuth (Bi)-Total <0.000050 <0.000050  RPD-NA mg/L N/A 20 04-JUL-18
Boron (B)-Total <0.010 <0.010 RPD-NA mg/L N/A 20 04-JUL-18
Cadmium (Cd)-Total <0.0000050 <0.000005C RPD-NA mg/L N/A 20 04-JUL-18
Calcium (Ca)-Total 3.30 3.36 mg/L 1.9 20 04-JUL-18
Chromium (Cr)-Total <0.00050 0.00051 RPD-NA mg/L N/A 20 04-JUL-18
Cesium (Cs)-Total 0.000018 0.000020 mg/L 8.4 20 04-JUL-18
Cobalt (Co)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Copper (Cu)-Total <0.0010 <0.0010 RPD-NA mg/L N/A 20 04-JUL-18
Iron (Fe)-Total 0.112 0.118 mg/L 5.8 20 04-JUL-18
Lead (Pb)-Total 0.000120 0.000119 mg/L 1.1 20 04-JUL-18

Lithium (Li)-Total <0.0010 <0.0010 RPD-NA mg/L N/A 20 04-JUL-18



Quality Control Report

Workorder: L2122068 Report Date: 26-JUL-18 Page 2 of 8
Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4112807
WG2814071-4 DUP WG2814071-3
Magnesium (Mg)-Total 1.82 1.82 mg/L 0.1 20 04-JUL-18
Manganese (Mn)-Total 0.00182 0.00197 mg/L 7.6 20 04-JUL-18
Molybdenum (Mo)-Total 0.000063 0.000059 mg/L 6.6 20 04-JUL-18
Nickel (Ni)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 04-JUL-18
Phosphorus (P)-Total <0.050 <0.050 RPD-NA mg/L N/A 20 04-JUL-18
Potassium (K)-Total 0.384 0.391 mg/L 1.8 20 04-JUL-18
Rubidium (Rb)-Total 0.00092 0.00095 mg/L 3.5 20 04-JUL-18
Selenium (Se)-Total <0.000050 <0.000050  RPD-NA mg/L N/A 20 04-JUL-18
Silicon (Si)-Total 0.66 0.63 mg/L 4.0 20 04-JUL-18
Silver (Ag)-Total <0.000050 <0.000050  RPD-NA mg/L N/A 20 04-JUL-18
Sodium (Na)-Total 0.383 0.390 mg/L 1.9 20 04-JUL-18
Strontium (Sr)-Total 0.0032 0.0032 mg/L 0.2 20 04-JUL-18
Sulfur (S)-Total <0.50 <0.50 RPD-NA mg/L N/A 25 04-JUL-18
Thallium (TI)-Total <0.000010 <0.000010  RPD-NA mg/L N/A 20 04-JUL-18
Tellurium (Te)-Total <0.00020 <0.00020 RPD-NA mg/L N/A 20 04-JUL-18
Thorium (Th)-Total 0.00014 0.00014 mg/L 2.7 25 04-JUL-18
Tin (Sn)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Titanium (Ti)-Total 0.00693 0.00704 mg/L 1.5 20 04-JUL-18
Tungsten (W)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Uranium (U)-Total 0.000167 0.000162 mg/L 3.3 20 04-JUL-18
Vanadium (V)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 04-JUL-18
Zinc (Zn)-Total <0.0030 <0.0030 RPD-NA mg/L N/A 20 04-JUL-18
Zirconium (Zr)-Total <0.00030 <0.00030 RPD-NA mg/L N/A 20 04-JUL-18
WG2814071-2 LCS

Aluminum (Al)-Total 96.0 % 80-120 04-JUL-18
Antimony (Sb)-Total 101.1 % 80-120 04-JUL-18
Arsenic (As)-Total 98.3 % 80-120 04-JUL-18
Barium (Ba)-Total 98.0 % 80-120 04-JUL-18
Beryllium (Be)-Total 93.2 % 80-120 04-JUL-18
Bismuth (Bi)-Total 100.2 % 80-120 04-JUL-18
Boron (B)-Total 85.6 % 80-120 04-JUL-18
Cadmium (Cd)-Total 98.2 % 80-120 04-JUL-18
Calcium (Ca)-Total 94.0 % 80-120 04-JUL-18



Quality Control Report
Workorder: L2122068 Report Date: 26-JUL-18 Page 3 of 8

Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4112807
WG2814071-2 LCS
Chromium (Cr)-Total 94.8 % 80-120 04-JUL-18
Cesium (Cs)-Total 103.7 % 80-120 04-JUL-18
Cobalt (Co)-Total 94.0 % 80-120 04-JUL-18
Copper (Cu)-Total 95.0 % 80-120 04-JUL-18
Iron (Fe)-Total 92.0 % 80-120 04-JUL-18
Lead (Pb)-Total 103.2 % 80-120 04-JUL-18
Lithium (Li)-Total 94.7 % 80-120 04-JUL-18
Magnesium (Mg)-Total 96.8 % 80-120 04-JUL-18
Manganese (Mn)-Total 96.5 % 80-120 04-JUL-18
Molybdenum (Mo)-Total 96.5 % 80-120 04-JUL-18
Nickel (Ni)-Total 95.0 % 80-120 04-JUL-18
Phosphorus (P)-Total 94.2 % 70-130 04-JUL-18
Potassium (K)-Total 96.1 % 80-120 04-JUL-18
Rubidium (Rb)-Total 104.5 % 80-120 04-JUL-18
Selenium (Se)-Total 98.5 % 80-120 04-JUL-18
Silicon (Si)-Total 93.3 % 60-140 04-JUL-18
Silver (Ag)-Total 99.8 % 80-120 04-JUL-18
Sodium (Na)-Total 93.9 % 80-120 04-JUL-18
Strontium (Sr)-Total 97.5 % 80-120 04-JUL-18
Sulfur (S)-Total 83.4 % 80-120 04-JUL-18
Thallium (TI)-Total 99.9 % 80-120 04-JUL-18
Tellurium (Te)-Total 99.0 % 80-120 04-JUL-18
Thorium (Th)-Total 99.5 % 70-130 04-JUL-18
Tin (Sn)-Total 98.1 % 80-120 04-JUL-18
Titanium (Ti)-Total 94.8 % 80-120 04-JUL-18
Tungsten (W)-Total 101.5 % 80-120 04-JUL-18
Uranium (U)-Total 103.7 % 80-120 04-JUL-18
Vanadium (V)-Total 98.0 % 80-120 04-JUL-18
Zinc (Zn)-Total 934 % 80-120 04-JUL-18
Zirconium (Zr)-Total 95.6 % 80-120 04-JUL-18
WG2814071-1 MB

Aluminum (Al)-Total <0.0050 mg/L 0.005 04-JUL-18
Antimony (Sb)-Total <0.00010 mg/L 0.0001 04-JUL-18

Arsenic (As)-Total <0.00010 mg/L 0.0001 04-JUL-18



Quality Control Report

Workorder: L2122068 Report Date: 26-JUL-18 Page 4 of 8
Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4112807
WG2814071-1 MB

Barium (Ba)-Total <0.00010 mg/L 0.0001 04-JUL-18
Beryllium (Be)-Total <0.00010 mg/L 0.0001 04-JUL-18
Bismuth (Bi)-Total <0.000050 mg/L 0.00005 04-JUL-18
Boron (B)-Total <0.010 mg/L 0.01 04-JUL-18
Cadmium (Cd)-Total <0.000005( mg/L 0.000005 04-JUL-18
Calcium (Ca)-Total <0.050 mg/L 0.05 04-JUL-18
Chromium (Cr)-Total <0.00050 mg/L 0.0005 04-JUL-18
Cesium (Cs)-Total <0.000010 mg/L 0.00001 04-JUL-18
Cobalt (Co)-Total <0.00010 mg/L 0.0001 04-JUL-18
Copper (Cu)-Total <0.0010 mg/L 0.001 04-JUL-18
Iron (Fe)-Total <0.010 mg/L 0.01 04-JUL-18
Lead (Pb)-Total <0.000050 mg/L 0.00005 04-JUL-18
Lithium (Li)-Total <0.0010 mg/L 0.001 04-JUL-18
Magnesium (Mg)-Total <0.0050 mg/L 0.005 04-JUL-18
Manganese (Mn)-Total <0.00050 mg/L 0.0005 04-JUL-18
Molybdenum (Mo)-Total <0.000050 mg/L 0.00005 04-JUL-18
Nickel (Ni)-Total <0.00050 mg/L 0.0005 04-JUL-18
Phosphorus (P)-Total <0.050 mg/L 0.05 04-JUL-18
Potassium (K)-Total <0.050 mg/L 0.05 04-JUL-18
Rubidium (Rb)-Total <0.00020 mg/L 0.0002 04-JUL-18
Selenium (Se)-Total <0.000050 mg/L 0.00005 04-JUL-18
Silicon (Si)-Total <0.10 mg/L 0.1 04-JUL-18
Silver (Ag)-Total <0.000050 mg/L 0.00005 04-JUL-18
Sodium (Na)-Total <0.050 mg/L 0.05 04-JUL-18
Strontium (Sr)-Total <0.0010 mg/L 0.001 04-JUL-18
Sulfur (S)-Total <0.50 mg/L 0.5 04-JUL-18
Thallium (TI)-Total <0.000010 mg/L 0.00001 04-JUL-18
Tellurium (Te)-Total <0.00020 mg/L 0.0002 04-JUL-18
Thorium (Th)-Total <0.00010 mg/L 0.0001 04-JUL-18
Tin (Sn)-Total <0.00010 mg/L 0.0001 04-JUL-18
Titanium (Ti)-Total <0.00030 mg/L 0.0003 04-JUL-18
Tungsten (W)-Total <0.00010 mg/L 0.0001 04-JUL-18
Uranium (U)-Total <0.000010 mg/L 0.00001 04-JUL-18



Quality Control Report

Workorder: L2122068 Report Date: 26-JUL-18 Page 5 of 8
Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4112807
WG2814071-1 MB
Vanadium (V)-Total <0.00050 mg/L 0.0005 04-JUL-18
Zinc (Zn)-Total <0.0030 mg/L 0.003 04-JUL-18
Zirconium (Zr)-Total <0.00030 mg/L 0.0003 04-JUL-18
WG2814071-5 MS WG2814071-3

Aluminum (Al)-Total N/A MS-B % - 04-JUL-18
Antimony (Sb)-Total 102.3 % 70-130 04-JUL-18
Arsenic (As)-Total 100.4 % 70-130 04-JUL-18
Barium (Ba)-Total 97.4 % 70-130 04-JUL-18
Beryllium (Be)-Total 95.7 % 70-130 04-JUL-18
Bismuth (Bi)-Total 99.9 % 70-130 04-JUL-18
Boron (B)-Total 89.0 % 70-130 04-JUL-18
Cadmium (Cd)-Total 97.2 % 70-130 04-JUL-18
Calcium (Ca)-Total N/A MS-B % - 04-JUL-18
Chromium (Cr)-Total 97.5 % 70-130 04-JUL-18
Cesium (Cs)-Total 109.4 % 70-130 04-JUL-18
Cobalt (Co)-Total 95.5 % 70-130 04-JUL-18
Copper (Cu)-Total 96.9 % 70-130 04-JUL-18
Iron (Fe)-Total N/A MS-B % - 04-JUL-18
Lead (Pb)-Total 101.6 % 70-130 04-JUL-18
Lithium (Li)-Total 102.8 % 70-130 04-JUL-18
Magnesium (Mg)-Total 89.3 % 70-130 04-JUL-18
Manganese (Mn)-Total 95.0 % 70-130 04-JUL-18
Molybdenum (Mo)-Total 104.0 % 70-130 04-JUL-18
Nickel (Ni)-Total 98.4 % 70-130 04-JUL-18
Phosphorus (P)-Total 96.5 % 70-130 04-JUL-18
Potassium (K)-Total 99.4 % 70-130 04-JUL-18
Rubidium (Rb)-Total 106.0 % 70-130 04-JUL-18
Selenium (Se)-Total 101.2 % 70-130 04-JUL-18
Silicon (Si)-Total N/A MS-B % - 04-JUL-18
Silver (Ag)-Total 104.0 % 70-130 04-JUL-18
Sodium (Na)-Total 92.0 % 70-130 04-JUL-18
Strontium (Sr)-Total 101.4 % 70-130 04-JUL-18
Sulfur (S)-Total 93.6 % 70-130 04-JUL-18
Thallium (TI)-Total 99.1 % 70-130 04-JUL-18



Quality Control Report
Workorder: L2122068 Report Date: 26-JUL-18 Page 6 of 8

Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-T-CCMS-WT Water
Batch R4112807
WG2814071-5 MS WG2814071-3
Tellurium (Te)-Total 106.2 % 70-130 04-JUL-18
Thorium (Th)-Total 98.6 % 70-130 04-JUL-18
Tin (Sn)-Total 97.1 % 70-130 04-JUL-18
Titanium (Ti)-Total 96.9 % 70-130 04-JUL-18
Tungsten (W)-Total 101.0 % 70-130 04-JUL-18
Uranium (U)-Total 96.9 % 70-130 04-JUL-18
Vanadium (V)-Total 1011 % 70-130 04-JUL-18
Zinc (Zn)-Total 93.1 % 70-130 04-JUL-18
Zirconium (Zr)-Total 99.1 % 70-130 04-JUL-18
PH-BF Water
Batch R4108022
WG2811878-2 DUP L2122069-2
pH 7.74 7.73 J pH units 0.01 0.2 30-JUN-18
WG2811878-1 LCS
pH 6.99 pH units 6.9-7.1 30-JUN-18
SOLIDS-TDS-BF Water
Batch R4108492
WG2811792-3 DUP L2122069-2
Total Dissolved Solids 752 753 mg/L 0.0 20 02-JUL-18
WG2811792-2 LCS
Total Dissolved Solids 96.5 % 85-115 02-JUL-18
WG2811792-1 MB
Total Dissolved Solids <20 mg/L 20 02-JUL-18
SOLIDS-TSS-BF Water
Batch R4108021
WG2811879-3 DUP L2122066-3
Total Suspended Solids 8.0 7.2 mg/L 11 25 01-JUL-18
WG2811879-2 LCS
Total Suspended Solids 99.6 % 85-115 01-JUL-18
WG2811879-1 MB
Total Suspended Solids <2.0 mg/L 2 01-JUL-18

TURBIDITY-BF Water



Quality Control Report

Workorder: L2122068

Report Date: 26-JUL-18 Page 7 of 8
Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3
Contact: William Bowden/Connor Devereaux
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
TURBIDITY-BF Water
Batch R4108048
WG2811896-3 DUP L2122066-3
Turbidity 154 15.2 NTU 1.3 15 30-JUN-18
WG2811896-2 LCS
Turbidity 112.0 % 85-115 30-JUN-18
WG2811896-1 MB
Turbidity <0.10 NTU 0.1 30-JUN-18
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2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3
Contact: William Bowden/Connor Devereaux

Legend:

Limit ALS Control Limit (Data Quality Objectives)
DUP  Duplicate

RPD Relative Percent Difference

N/A Not Available

LCS  Laboratory Control Sample

SRM  Standard Reference Material

MS Matrix Spike

MSD  Matrix Spike Duplicate

ADE  Average Desorption Efficiency

MB Method Blank

IRM Internal Reference Material

CRM Certified Reference Material

CCV  Continuing Calibration Verification
CVS  Calibration Verification Standard
LCSD Laboratory Control Sample Duplicate

Sample Parameter Qualifier Definitions:

Qualifier Description

J Duplicate results and limits are expressed in terms of absolute difference.

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.
RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

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

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

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



ALS

Ft. Collins, Colorado LIMS Version: 6.866 Page 1 of 1

Tuesday, July 24, 2018

Wayne Smith

ALS Environmental

60 Northland Rd, Unit 1

Waterloo Canada, ON N2V 2B8

Re: ALS Workorder: 1807080
Project Name:
Project Number: L2122068

Dear Mr. Smith:

Two water samples were received from ALS Environmental, on 7/6/2018. The samples were scheduled for the
following analysis:

Radium-226

The results for these analyses are contained in the enclosed reports.

The data contained in the following report have been reviewed and approved by the personnel listed below. In
addition, ALS certifies that the analyses reported herein are true, complete and correct within the limits of the
methods employed.

Thank you for your confidence in ALS Environmental. Should you have any questions, please call.

Sincerely,

M%&/‘

ALS Environmental
Katie M. OBrien
Project Manager

ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524 | PHONE +1 970 490 1511 | FAX +1 970 490 1522
ALS GROUP USA, CORP. Part of the ALS Laboratory Group An ALS Limited Company
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ALS Environmental — Fort Collins is accredited by the following accreditation bodies for
various testing scopes in accordance with requirements of each accreditation body. All
testing is performed under the laboratory management system, which is maintained to

meet these requirement and regulations. Please contact the laboratory or accreditation
body for the current scope testing parameters.

ALS Environmental — Fort Collins
Accreditation Body License or Certification Number
AlHA 214884
Alaska (AK) UST-086
Arizona (AZ) AZQ742
California (CA) 06251CA
Colorado (CO) C001099
Florida (FL) E87914
Idaho (ID) C001099
Kansas (KS) E-10381
Kentucky (KY) 90137
PJ-LA (DoD ELAP/ISO 170250) 95377
Maryland (MD) 285
Missouri (MO) 175
Nebraska(NE) NE-OS-24-13
Nevada (NV) CO000782008A
New York (NY) 12036
North Dakota (ND) R-057
Oklahoma (OK) 1301
Pennsylvania (PA) 68-03116
Tennessee (TN) 2976
Texas (TX) T104704241
Utah (UT) C001099
Washington (WA) C1280

20f 11



1807080

Radium-226:
The samples were prepared and analyzed according to the current revision of SOP 783.

All acceptance criteria were met.

ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA | PHONE +1 970 490 1511 | FAX +1 970 490 1522 3 Of 11
ALS GROUP USA, CORP. Part of the ALS Group An ALS Limited Company



ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

OrderNum
Client Name

: 1807080
: ALS Environmental

Client Project Name:

Client Project Number: L2122068
Client PO Number: L2122068
Client Sample Lab Sample | COC Number Matrix Date Time
Number Number Collected | Collected
L2122068-1 1807080-1 WATER  30-Jun-18
L2122068-2 1807080-2 WATER  30-Jun-18
Page 1 of 1 ALS -- Fort Collins Date Printed: Tuesday, July 24, 2018

LIMS Version: 6.866

40of 11



L2122068

WATERLOO

ALS) Environmental /S/O?OXO

Subcontract Request Form

Subcontract To:

ALS ENVIRONMENTAL - FORT COLLINS, COLORADO, USA

225 COMMERCE DRIVE
FORT COLLINS,CO 80524

NOTES: Please reference on final report and invoice: PO# [2122068
ALS requires QC datg be provided with your final results.

S A% TSAmL-

Please see enclosed 2 sample(s) in 2 Container(s)

SAMPLE

NUMBER DATE SAMPLED Priority
ANALYTICAL REQUIRED DUE DATE Flag

® L2122068-1 MS-08 6/30/2018 E

Ra226 by Alpha Scint, MDC=0.01 Bqg/L (RA226-MMER-FC 1) 7/19/2018

2122068-2 MS-0801 6/30/2018 E
Ra226 by Alpha Scint, MDC=0.01 Bg/L (RA226-MMER-FC 1) 7/19/2018

Subcontract Info Contact: Sarah Houm (519) 886-6910

Analysis and reporting info contact: Rick Hawthorne
60 NORTHLAND ROAD, UNIT 1
WATERLOO,ON N2V 2B8

Phone: (519) 886-6910 Email: Rick.Hawthorne@alsglobal.com

Please email confirmation of receipt to: Rick.Hawthorne@alsglobal.com
Shipped By: Date Shipped:
Received By: gL |-JEaY o¥ 1ik |(—->‘_\Qte Received: /‘)Uy Lg {3?/0
Verified By: C/ Date Verified:

Temperature:
Sample Integrity Issues:

50f 11

Wednesday, July 04, 2018 1:31 PM



ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM _

Client: /M [L)/?’TZﬁL()D Workorder No: [ 80%&/0

{

Project Manager: /(4\/\_@ Initials: Li/g Date: 2 LO ‘[
l() i P

L. Are airbills / shipping documents present and/or removable?

T

- Are custody seals on shipping containers intact?
. VAre Cl;StOdy sealsr dn gample cgc;nfaihers ir;tiz;ct?
+ Tsthere a COC (chain-of-custody) present?

Is the COC in agreement with samples received? (IDs, dates. times, # of samples, # of containers,
matrix, requested analyses, etc.)

o Are shor;t-ﬁaci”samplérsiprresent?7 o

7 Are all sarﬁiies withirrlwlilrolding times for the requested analyses?

3 Were all sample containers recei\;ediinteilct? (ndt broken or leaking)

9. Is Wtrherﬂe sufﬁci:iiﬁentr sampié for the requréstred analyses?

0. Are all samplgs in the pfbper contaiﬁéré for therrequested analyses?

1. Are arll équeous sarmples éreserved éé;féctiy, if recjuired? (exclhding vblatiles)

2. Are all é;lueoué no;l-presier\;é'd sampies pH 4-97

Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) free
of bubbles > 6 mm (1/4 inch) diameter? (i.e. size of green pea)

{3

4. Were ihe Vsﬂamplesr shipped on ice?

' N IR gun )
13- Were cooler temperatures measured at 0.1-6.0°C? " #1 #3 @

used®:

Cooler #:

[
‘q;'qu\ﬁ'emperature (°C): la l
/

No. of custody seals on cooler:

DOT Survey/ .
Acceptance External nR/hr reading: 7
Information

Background uR/hr reading: Z:B
Were external pR'hr readings < two times backeround and within DOT acceptance criteria? YES7INO/NA  (If no, see Form 008.)

7 \——
AdditionaNnformation: Please provide details here for any NO responses to gray-shaded boxes above, or any other issues not.
¢ -
TR Va L
MIIS ) (e U\,pof\ autiA |

ed:

If applicable, was the client contacted? YES /NO/NA Contact: Date/Time:
Project Manager Signature / Date: V’“J # -)(’) (8

Form 20 1r26.xls *IR Gun #1, VWR SN 170560549
(06:29/2018) "IR Gun #3, VWR SN 170647571
"IR Gun #4, Oakton, SN 2372220101-0002

Page 1 off

6(of 11




EXPRESS WORLDWIDE WPX ..p.‘.’&.

2018~ 07-08 MYDHL + 1.0/ *30- 0821°
ALS Environmantal
From : £4 Hil Origin:

B?“r:%vmland Rd YHM

N2V 288 WATERLOD ON
. Canada

Contaot: + 15198866910

“fr.. AL8 Environmental Forl Collins Conteet: mB
Sample Login 1800443511

225 Commeroe Drive
-

80524 FORT COLLINS CO
L_ United States of America |

. US —DEN-—DEN

]
Day Tima
Rel: '08/Shpt Weight Pisas

- 30.61bs 171

"
(]

W =

il IIIIIIIIII

.(2L)usB0624 + 48000001

LIV Biig urm
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ALS-- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 24-Jul-18
Project: L2122068 Work Order: 1807080
Sample ID: L2122068-1 Lab ID: 1807080-1
Legal Location: Matrix: WATER
Collection Date: 6/30/2018 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 7/10/2018 PrepBy: LOW
Ra-226 0.048 (+/-0.016) 0.0062 BQ/I NA 7/23/2018 13:26
Carr: BARIUM 93.7 40-110 %REC DL = NA 7/23/2018 13:26

ALS -- Fort Collins
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ALS-- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 24-Jul-18
Project: L2122068 Work Order: 1807080
Sample ID: L2122068-2 Lab ID: 1807080-2
Legal Location: Matrix: WATER
Collection Date: 6/30/2018 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 7/10/2018 PrepBy: LOW
Ra-226 0.029 (+/-0.011) 0.0053 BQ/I NA 7/23/2018 13:26
Carr: BARIUM 94.2 40-110 %REC DL = NA 7/23/2018 13:26

ALS -- Fort Collins
LIMS Version: 6.866 ARPage20of 3 90f 11



ALS-- Fort Callins

SAMPLE SUMMARY REPORT

Client: ALS Environmental
Project: L2122068

Sample ID: L2122068-2

Legal Location:

Collection Date: 6/30/2018

Date: 24-Jul-18
Work Order: 1807080
Lab ID: 1807080-2
Matrix: WATER
Percent Moisture:

Analyses Result

Report Dilution
Qual Limit Units Factor Date Analyzed

Explanation of Qualifiers

Radiochemistry:

- "Report Limit" is the MDC
U or ND - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.
W - DER is greater than Warning Limit of 1.42

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.
# - Aliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'.
G - Sample density differs by more than 15% of LCS density.

D - DER is greater than Control Limit

M - Requested MDC not met.

LT - Result is less than requested MDC but greater than achieved MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

NC - Not Calculated for duplicate results less than 5 times MDC
B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested
MDC.

Inorganics:

B - Result is less than the requested reporting limit but greater than the instrument method detection limit (MDL).

U or ND - Indicates that the compound was analyzed for but not detected.
E - The reported value is estimated because of the presence of interference.
M - Duplicate injection precision was not met.

An explanatory note may be included in the narrative.

N - Spiked sample recovery not within control limits. A post spike is analyzed for all ICP analyses when the matrix spike and or spike
duplicate fail and the native sample concentration is less than four times the spike added concentration.

Z - Spiked recovery not within control limits. An explanatory note may be included in the narrative.

* - Duplicate analysis (relative percent difference) not within control limits.

S - SAR value is estimated as one or more analytes used in the calculation were not detected above the detection limit.

Organics:

U or ND - Indicates that the compound was analyzed for but not detected.

B - Analyte is detected in the associated method blank as well as in the sample. It indicates probable blank contamination and warns the data user.

E - Analyte concentration exceeds the upper level of the calibration range.

J - Estimated value. The result is less than the reporting limit but greater than the instrument method detection limit (MDL).

A - A tentatively identified compound is a suspected aldol-condensation product.

X - The analyte was diluted below an accurate quantitation level.
* - The spike recovery is equal to or outside the control criteria used.

+ - The relative percent difference (RPD) equals or exceeds the control criteria.

G - A pattern resembling gasoline was detected in this sample.

D - A pattern resembling diesel was detected in this sample.

M - A pattern resembling motor oil was detected in this sample.

C - A pattern resembling crude oil was detected in this sample.

4 - A pattern resembling JP-4 was detected in this sample.

5 - A pattern resembling JP-5 was detected in this sample.

H - Indicates that the fuel pattern was in the heavier end of the retention time

window for the analyte of interest.

L - Indicates that the fuel pattern was in the lighter end of the retention time window for the analyte of interest.

Z - This flag indicates that a significant fraction of the reported result did not resemble the patterns of any of the following petroleum hydrocarbon products:

- gasoline

-JP-8

- diesel

- mineral spirits

- motor oil

- Stoddard solvent
- bunker C

ALS -- Fort Collins
LIMS Version: 6.866 ARPage3of 3 100f 11



ALS -- Fort Callins

Date: 7/24/2018 2:38:

Client: ALS Environmental QC BATCH REPORT
Work Order: 1807080
Project: L2122068
Batch ID: RE180710-1-1 Instrument ID Alpha Scin Method: Radium-226 by Radon Emanation
LCS Sample ID: RE180710-1 Units: BQJI Analysis Date: 7/23/2018 14:09
Client ID: Run ID: RE180710-1A Prep Date: 7/10/2018 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKVal  Value %REC ~ Limit Level ~ Ref pgr Limit Qugl
Ra-226 1.85 (+/-0.463) 0.0109 1.772 105 67-120 P,M3
Carr: BARIUM 16200 17170 94.2 40-110
LCSD Sample ID: RE180710-1 Units: BQJI Analysis Date: 7/23/2018 14:09
Client ID: Run ID: RE180710-1A Prep Date: 7/10/2018 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKVal  Value %REC ~ Limit Level ~ Ref pgr Limit Qug
Ra-226 1.74 (+/-0.437) 0.0122 1.772 98.3 67-120 1.85 02 21 P,M3
Carr: BARIUM 16100 17170 93.5 40-110 16200
MB Sample ID: RE180710-1 Units: BQJI Analysis Date: 7/23/2018 13:26
Client ID: Run ID: RE180710-1A Prep Date: 7/10/2018 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKVal ~ Value %REC ~ Limit Level ~ Ref pgr Limit Qugl
Ra-226 0.00061 (+/-0.0041) 0.008 U
Carr: BARIUM 16400 17170 954 40-110
The following samples were analyzed in this batch: 1807080-1 1807080-2

ALS -- Fort Collins
LIMS Version: 6.866

QC Page: 1 of 1
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Chain of Custody (COC) / Analytical

www.alsglobal.com

Request Form

COC Nu

Affix ALS barcode label here

(lab use only)

Canada Toll Free: 1 800 668 9878

mber: 15 -

Page 1 of 1

[ ves NO
Are samples for human drinking water use?

] ves NO

Gen chem's tested on site.

Cooling Initiated ]

Report To Contact and company name below will appear on the final report Report Format / Distribution Select Service Level Below - Please confirm all E&P TATs with your AM - surcharges will apply
Company: Baffinland Iron Mines Corp. Select Report Format: PDF EXCEL EDD (DIGITAL) Regular [R] [ standard TAT if received by 3 pm - business days - no surcharges apply
Contact: Wiliam Bowden and Connor Devereaux Quality Control (QC) Report with Report Yes []No . g 4 day [P4] | E 1 Business day [E1]
Phone: 647-253-0596 EXT 6016 [ compare Results to Criteria on Report - provide details below if box checked E é 3 day [P3] | % Same Day, Weekend or 0
Company address below will appear on the final report Select Distribution: EMAIL O mae [ eax = é 2 day [P2] O a Statutory holiday [EO0]
Street: 2275 Upper Middle Rd. E., Suite #300 Email 1 or Fax bimcore@alsglobal.com Date and Time Required for all E&P TATSs: I
City/Province: Oakville, ON Email 2 bimww@alsglobal.com For tests that can not be performed according to the service level selected, you will be contacted.
Postal Code: | L6H 0C3 Email 3 Analysis Request
Invoice To Same as Report To Yes [INO Invoice Distribution Indicate Filtered (F), Preserved (P) or Filtered and Preserved (F/P) below
Copy of Invoice with Report [ YES NO Select Invoice Distribution: EMAIL [ MAIL ] FAX
Company: Email 1 or Fax ap@baffinland.com
Contact: Email 2 commercial@baffinland.com o
Project Information Oil and Gas Required Fields (client use) _8
ALS Account # / Quote #: 23642 /Q42455 AFE/Cost Center: PO# ‘g
Job #: MS-08 Major/Minor Code: Routing Code: &_)
PO/ AFE: 4500040417 Requisitioner: g
LSD: Location: o -g
[a) z
ALS Lab Work Order # (lab use only) :L2122068 ALS Contact: Sampler: RB/DS/BW Bf;
=
ALS Sample # Sample Identification and/or Coordinates Date Time E
(lab use only) (This description will appear on the report) (dd-mmm-yy) (hh:mm) Sample Type %
MS-08 30-Jun-18 15:40 Water E1
MS-0801 30-Jun-18 15:40 Water E1
Drinking Water (DW) Samples‘ (client use) Special Instructions / Specify Criteria(etlc;::r:l:: (r:«e(;)cc)r;:);;:licking on the drop-down list below — SSAPLE COND”';: 2§S:52:;:5ED (|$:SU5(5D°“|Y)'\10 D
Are samples taken from a Regulated DW System? Ice Packs D Ice Cubes D Custody seal intact  Yes D No D

INITIAL COOLER TEMPERATURES °C

FINAL COOLER TEMPERATURES °C

v

SHIPMENT RELEASE (client use

INITIAL SHIPMENT RECEPTION (lab use only)

FINAL SHIPMENT

RECEPTION (lab use only)

Released by: Ben Widdowson Date:30-Jun-18

Time:
17:24

Received by: Date:

Time: Received by: F.Khalili

Date: 30-Jun-18 Time: 17:00

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION
Failure to complete all portions of this form may delay analysis. Please fill in this form LEGIBLY. By the use of this form the user acknowledges and agrees with the Terms and Conditions as specified on the back page of the white - report copy.
1. If any water samples are taken from a Regulated Drinking Water (DW) System, please submit using an Authorized DW COC form.

WHITE - LABORATORY COPY

YELLOW - CLIEN

COPY

OCTOBER 2015 FRONT


http://www.alsglobal.com/#

Baffinland lIron Mine’s Corporation (Oakville) Date Received: 03-JUL-18

ATTN: William Bowden/Connor Devereaux Report pate: 21-AUG-18 08:24 (MT)
2275 Upper Middle Rd. E. Version: FINAL
Suite #300

Oakyville ON L6H 0C3 _
Client Phone: 647-253-0596

Certificate of Analysis

Lab Work Order #: L2122725
Project P.O. #: 4500040417
Job Reference: MS-08

C of C Numbers:
Legal Site Desc:

Rick Hawthorne
Account Manager

[This report shall not be reproduced except in full without the written authority of the Laboratory.]

ADDRESS: 60 Northland Road, Unit 1, Waterloo, ON N2V 2B8 Canada | Phone: +1 519 886 6910 | Fax: +1 519 886 9047
ALS CANADALTD Part of the ALS Group ~ An ALS Limited Company



MS-08 L2122725 CONTD....

PAGE 2 of 7
Version: FINAL

ALS ENVIRONMENTAL ANALYTICAL REPORT

Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L2122725-1 MS-08
Sampled By: BW/DS/BB on 03-JUL-18 @ 15:15
Matrix: Water
Physical Tests
Conductivity 3360 3.0 umhos/cm 05-JUL-18 |R4112997
Hardness (as CaCO3) 2520 10 mg/L 04-JUL-18
pH 8.88 0.10 pH units 03-JUL-18 |R4110996
Total Suspended Solids 3.6 2.0 mg/L 03-JUL-18 |R4111014
Total Dissolved Solids 3950 20 mg/L 05-JUL-18 |R4112945
Anions and Nutrients
Acidity (as CaCO3) 2.2 2.0 mg/L 06-JUL-18 |R4114779
Alkalinity, Total (as CaCO3) 37 10 mg/L 05-JUL-18 |R4113116
Ammonia, Total (as N) 2.90 DLHC 0.10 mg/L 05-JUL-18 |R4113387
Chloride (Cl) 6.51 0.50 mg/L 04-JUL-18 |R4113310
Fluoride (F) 0.053 0.020 mg/L 04-JUL-18 |R4113310
Nitrate (as N) 6.50 0.020 mg/L 04-JUL-18 |R4113310
Total Kjeldahl Nitrogen 3.41 0.15 mg/L 04-JUL-18 | 05-JUL-18 |R4113724
Phosphorus, Total <0.030 DLM 0.030 mg/L 04-JUL-18 | 05-JUL-18 |R4112888
Sulfate (SO4) 2340 0.30 mg/L 04-JUL-18 |R4113310
Cyanides
Cyanide, Total 0.0093 0.0020 mg/L 04-JUL-18 |R4113260
Organic / Inorganic Carbon
Dissolved Organic Carbon 1.60 0.50 mg/L 05-JUL-18 |R4112868
Total Organic Carbon 1.87 0.50 mg/L 05-JUL-18 |R4112869
Total Metals
Aluminum (Al)-Total <0.050 DLHC 0.050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Antimony (Sb)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Arsenic (As)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Barium (Ba)-Total 0.0183 DLHC 0.0010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Beryllium (Be)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Bismuth (Bi)-Total <0.00050 DLHC 0.00050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Boron (B)-Total <0.10 DLHC 0.10 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Cadmium (Cd)-Total <0.000050 DLHC | 0.000050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Calcium (Ca)-Total 287 DLHC 0.50 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Cesium (Cs)-Total <0.00010 DLHC 0.00010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Chromium (Cr)-Total <0.0050 DLHC 0.0050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Cobalt (Co)-Total 0.0341 DLHC 0.0010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Copper (Cu)-Total 0.011 DLHC 0.010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Iron (Fe)-Total 1.66 DLHC 0.10 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Lead (Pb)-Total <0.00050 DLHC 0.00050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Lithium (Li)-Total 0.067 DLHC 0.010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Magnesium (Mg)-Total 440 DLHC 0.050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Manganese (Mn)-Total 5.59 DLHC 0.0050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Mercury (Hg)-Total <0.000010 0.000010 mg/L 05-JUL-18 |R4113146
Molybdenum (Mo)-Total <0.00050 DLHC 0.00050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Nickel (Ni)-Total 0.0390 DLHC 0.0050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807

* Refer to Referenced Information for Qualifiers (if any) and Methodology.



MS-08

ALS ENVIRONMENTAL ANALYTICAL REPORT

L2122725 CONTD....

PAGE 3 of 7
Version: FINAL

Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch

L2122725-1  MS-08

Sampled By: BW/DS/BB on 03-JUL-18 @ 15:15

Matrix: Water

Total Metals
Phosphorus (P)-Total <0.50 DLHC 0.50 mg/L 04-JUL-18 04-JUL-18 |R4112807
Potassium (K)-Total 4.01 DLHC 0.50 mg/L 04-JUL-18 04-JUL-18 |R4112807
Rubidium (Rb)-Total 0.0086 DLHC 0.0020 mg/L 04-JUL-18 04-JUL-18 |R4112807
Selenium (Se)-Total 0.00430 DLHC 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Silicon (Si)-Total <1.0 DLHC 1.0 mg/L 04-JUL-18 04-JUL-18 |R4112807
Silver (Ag)-Total <0.00050 DLHC | 0.00050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Sodium (Na)-Total 5.43 DLHC 0.50 mg/L 04-JUL-18 04-JUL-18 |R4112807
Strontium (Sr)-Total 0.592 DLHC 0.010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Sulfur (S)-Total 834 DLHC 5.0 mg/L 04-JUL-18 04-JUL-18 |R4112807
Tellurium (Te)-Total <0.0020 DLHC 0.0020 mg/L 04-JUL-18 04-JUL-18 |R4112807
Thallium (TI)-Total 0.00015 DLHC 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Thorium (Th)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Tin (Sn)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Titanium (Ti)-Total <0.0030 DLHC 0.0030 mg/L 04-JUL-18 04-JUL-18 |R4112807
Tungsten (W)-Total <0.0010 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Uranium (U)-Total 0.00014 DLHC 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Vanadium (V)-Total <0.0050 DLHC 0.0050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Zinc (Zn)-Total <0.030 DLHC 0.030 mg/L 04-JUL-18 04-JUL-18 |R4112807
Zirconium (Zr)-Total <0.0030 DLHC 0.0030 mg/L 04-JUL-18 04-JUL-18 |R4112807

Dissolved Metals
Dissolved Mercury Filtration Location FIELD 05-JUL-18 |R4113044
Dissolved Metals Filtration Location FIELD 04-JUL-18 |R4112764
Aluminum (Al)-Dissolved <0.050 DLHC 0.050 mg/L 04-JUL-18 04-JUL-18 |R4112794
Antimony (Sb)-Dissolved <0.0010 DLHC 0.0010 mg/L 04-JUL-18 | 04-JUL-18 |R4112794
Arsenic (As)-Dissolved <0.0010 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112794
Barium (Ba)-Dissolved 0.0175 DLHC 0.0010 mg/L 04-JUL-18 | 04-JUL-18 |R4112794
Beryllium (Be)-Dissolved <0.0010 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112794
Bismuth (Bi)-Dissolved <0.00050 DLHC 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112794
Boron (B)-Dissolved <0.10 DLHC 0.10 mg/L 04-JUL-18 | 04-JUL-18 |R4112794
Cadmium (Cd)-Dissolved <0.000050 DLHC 0.000050 mg/L 04-JUL-18 04-JUL-18 |R4112794
Calcium (Ca)-Dissolved 287 DLHC 0.50 mg/L 04-JUL-18 | 04-JUL-18 |R4112794
Cesium (Cs)-Dissolved <0.00010 DLHC 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112794
Chromium (Cr)-Dissolved <0.0050 DLHC 0.0050 mg/L 04-JUL-18 04-JUL-18 |R4112794
Cobalt (Co)-Dissolved 0.0258 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112794
Copper (Cu)-Dissolved 0.0087 DLHC 0.0020 mg/L 04-JUL-18 04-JUL-18 |R4112794
Iron (Fe)-Dissolved <0.10 DLHC 0.10 mg/L 04-JUL-18 04-JUL-18 |R4112794
Lead (Pb)-Dissolved <0.00050 DLHC 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112794
Lithium (Li)-Dissolved 0.070 DLHC 0.010 mg/L 04-JUL-18 04-JUL-18 |R4112794
Magnesium (Mg)-Dissolved 438 DLHC 0.050 mg/L 04-JUL-18 | 04-JUL-18 |R4112794
Manganese (Mn)-Dissolved 5.59 DLHC 0.0050 mg/L 04-JUL-18 | 04-JUL-18 |R4112794
Mercury (Hg)-Dissolved <0.000010 0.000010 mg/L 05-JUL-18 05-JUL-18 |R4113145

* Refer to Referenced Information for Qualifiers (if any) and Methodology.




MS-08 L2122725 CONTD....

PAGE 4 of 7
Version: FINAL

ALS ENVIRONMENTAL ANALYTICAL REPORT

Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch

L2122725-1 MS-08
Sampled By: BW/DS/BB on 03-JUL-18 @ 15:15

Matrix: Water

Dissolved Metals
Molybdenum (Mo)-Dissolved <0.00050 DLHC 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112794
Nickel (Ni)-Dissolved 0.0307 DLHC 0.0050 mg/L 04-JUL-18 04-JUL-18 |R4112794
Phosphorus (P)-Dissolved <0.50 DLHC 0.50 mg/L 04-JUL-18 | 04-JUL-18 |R4112794
Potassium (K)-Dissolved 4.06 DLHC 0.50 mg/L 04-JUL-18 04-JUL-18 |R4112794
Rubidium (Rb)-Dissolved 0.0085 DLHC 0.0020 mg/L 04-JUL-18 04-JUL-18 |R4112794
Selenium (Se)-Dissolved 0.00391 DLHC 0.00050 mg/L 04-JUL-18 | 04-JUL-18 |R4112794
Silicon (Si)-Dissolved <0.50 DLHC 0.50 mg/L 04-JUL-18 04-JUL-18 |R4112794
Silver (Ag)-Dissolved <0.00050 DLHC 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112794
Sodium (Na)-Dissolved 5.49 DLHC 0.50 mg/L 04-JUL-18 04-JUL-18 |R4112794
Strontium (Sr)-Dissolved 0.609 DLHC 0.010 mg/L 04-JUL-18 04-JUL-18 |R4112794
Sulfur (S)-Dissolved 857 DLHC 5.0 mg/L 04-JUL-18 | 04-JUL-18 |R4112794
Tellurium (Te)-Dissolved <0.0020 DLHC 0.0020 mg/L 04-JUL-18 04-JUL-18 |R4112794
Thallium (TI)-Dissolved 0.00015 DLHC 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112794
Thorium (Th)-Dissolved <0.0010 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112794
Tin (Sn)-Dissolved <0.0010 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112794
Titanium (Ti)-Dissolved <0.0030 DLHC 0.0030 mg/L 04-JUL-18 04-JUL-18 |R4112794
Tungsten (W)-Dissolved <0.0010 DLHC 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112794
Uranium (U)-Dissolved <0.00010 DLHC 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112794
Vanadium (V)-Dissolved <0.0050 DLHC 0.0050 mg/L 04-JUL-18 04-JUL-18 |R4112794
Zinc (Zn)-Dissolved <0.010 DLHC 0.010 mg/L 04-JUL-18 04-JUL-18 |R4112794
Zirconium (Zr)-Dissolved <0.0030 DLHC 0.0030 mg/L 04-JUL-18 04-JUL-18 |R4112794

Radiological Parameters
Ra-226 0.029 0.0079 Bag/L 10-JUL-18 23-JUL-18 |R4070789

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Reference Information Version: FINAL

QC Samples with Qualifiers & Comments:

QC Type Description Parameter Qualifier Applies to Sample Number(s)

Matrix Spike Chloride (Cl) MS-B L2122725-1

Matrix Spike Barium (Ba)-Dissolved MS-B L2122725-1

Matrix Spike Boron (B)-Dissolved MS-B L2122725-1

Matrix Spike Calcium (Ca)-Dissolved MS-B L2122725-1

Matrix Spike Cobalt (Co)-Dissolved MS-B L2122725-1

Matrix Spike Lithium (Li)-Dissolved MS-B L2122725-1

Matrix Spike Magnesium (Mg)-Dissolved MS-B L2122725-1

Matrix Spike Manganese (Mn)-Dissolved MS-B L2122725-1

Matrix Spike Nickel (Ni)-Dissolved MS-B L2122725-1

Matrix Spike Potassium (K)-Dissolved MS-B L2122725-1

Matrix Spike Rubidium (Rb)-Dissolved MS-B L2122725-1

Matrix Spike Sodium (Na)-Dissolved MS-B L2122725-1

Matrix Spike Strontium (Sr)-Dissolved MS-B L2122725-1

Matrix Spike Sulfur (S)-Dissolved MS-B L2122725-1

Matrix Spike Aluminum (Al)-Total MS-B L2122725-1

Matrix Spike Calcium (Ca)-Total MS-B L2122725-1

Matrix Spike Iron (Fe)-Total MS-B L2122725-1

Matrix Spike Silicon (Si)-Total MS-B L2122725-1

Matrix Spike Ammonia, Total (as N) MS-B L2122725-1

Matrix Spike Nitrate (as N) MS-B L2122725-1
Sample Parameter Qualifier key listed:

Qualifier Description

DLHC Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

DLM Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.
Test Method References:

ALS Test Code Matrix Test Description Method Reference**

ACY-TITR-TB Water Acidity APHA 2310 B modified

This analysis is carried out using procedures adapted from APHA Method 2310 "Acidity". Acidity is determined by potentiometric titration to a specified
endpoint.
ALK-WT Water Alkalinity, Total (as CaCO3) EPA 310.2

This analysis is carried out using procedures adapted from EPA Method 310.2 "Alkalinity". Total Alkalinity is determined using the methyl orange
colourimetric method.

C-DIS-ORG-WT Water Dissolved Organic Carbon APHA 5310B
Sample is filtered through a 0.45um filter, then injected into a heated reaction chamber which is packed with an oxidative catalyst. The water is
vaporized and the organic carbon is oxidized to carbon dioxide. The carbon dioxide is transported in a carrier gas and is measured by a non-dispersive
infrared detector.

CL-IC-N-WT Water Chloride by IC EPA 300.1 (mod)
Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

CN-TOT-WT Water Cyanide, Total ISO 14403-2
Total cyanide is determined by the combination of UV digestion and distillation. Cyanide is converted to cyanogen chloride by reacting with chloramine-
T, the cyanogen chloride then reacts with a combination of barbituric acid and isonicotinic acid to form a highly colored complex.

When using this method, high levels of thiocyanate in samples can cause false positives at ~1-2% of the thiocyanate concentration. For samples with
detectable cyanide analyzed by this method, ALS recommends analysis for thiocyanate to check for this potential interference

EC-WT Water Conductivity APHA 2510 B
Water samples can be measured directly by immersing the conductivity cell into the sample.

F-IC-N-WT Water Fluoride in Water by IC EPA 300.1 (mod)
Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.

HARDNESS-CALC-WT  Water Hardness APHA 2340 B
Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.
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HG-D-CVAA-WT Water Dissolved Mercury in Water by EPA 1631E (mod)
CVAAS
Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction
with stannous chloride, and analyzed by CVAAS.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

HG-T-CVAA-WT Water Total Mercury in Water by CVAAS EPA 1631E (mod)

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS.

MET-D-CCMS-WT Water Dissolved Metals in Water by CRC APHA 3030B/6020A (mod)
ICPMS
Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

MET-T-CCMS-WT Water Total Metals in Water by CRC EPA 200.2/6020A (mod)
Water samples are digested with nitric akéRW&rochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.
Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

NH3-WT Water Ammonia, Total as N EPA 350.1
Sample is measured colorimetrically. When sample is turbid a distillation step is required, sample is distilled into a solution of boric acid and measured
colorimetrically.

NO3-IC-WT Water Nitrate in Water by IC EPA 300.1 (mod)
Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.

P-T-COL-WT Water Total P in Water by Colour APHA 4500-P PHOSPHORUS
This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is deteremined colourimetrically
after persulphate digestion of the sample.

PH-BF Water pH APHA 4500 H-Electrode
Water samples are analyzed directly by a calibrated pH meter.

RA226-MMER-FC Water Ra226 by Alpha Scint, MDC=0.01 EPA 903.1
Bag/L
SO4-IC-N-WT Water Sulfate in Water by IC EPA 300.1 (mod)

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

SOLIDS-TDS-BF Water Total Dissolved Solids APHA 2540C
A well-mixed sample is filtered though glass fibres filter. A known volume of the filtrate is evaporated and dried at 180 +/- 2C for 1hr.

SOLIDS-TSS-BF Water Suspended solids APHA 2540 D-Gravimetric
A well-mixed sample is filtered through a weighed standard glass fibre filter and the residue retained is dried in an oven at 104 +/- 1C for a minimum of
four hours or until a constant weight is achieved.

TKN-WT Water Total Kjeldahl Nitrogen APHA 4500-Norg D
This analysis is carried out using procedures adapted from APHA Method 4500-Norg "Nitrogen (Organic)". Total Kjeldahl Nitrogen is determined by
sample digestion at 380 Celsius with analysis using an automated colorimetric method.

TOC-WT Water Total Organic Carbon APHA 5310B
Sample is injected into a heated reaction chamber which is packed with an oxidative catalyst. The water is vaporized and the organic cabon is oxidized
to carbon dioxide. The carbon dioxide is transported in a carrier gas and is measured by a non-dispersive infrared detector.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

Laboratory Definition Code Laboratory Location

WT ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA
FC ALS ENVIRONMENTAL - FORT COLLINS, COLORADO, USA
ALS ENVIRONMENTAL - THUNDER BAY, ONTARIO, CANADA
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B BF
ALS ENVIRONMENTAL - BAFFIN ISLAND, NUNAVUT, CANADA

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS

Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory
objectives for surrogates are listed there.

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

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

mg/kg Iwt - milligrams per kilogram based on lipid weight of sample

mg/L - unit of concentration based on volume, parts per million.

< - Less than.

D.L. - The reporting limit.

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

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Test Matrix Reference Result Qualifier Units RPD Limit

Analyzed

ACY-TITR-TB Water

Batch R4114779
WG2815636-5 LCS
Acidity (as CaCO3) 101.0 % 85-115

WG2815636-4 MB
Acidity (as CaCO3) <2.0 mg/L 2
ALK-WT Water

Batch R4113116
WG2814543-7 CRM WT-ALK-CRM
Alkalinity, Total (as CaCO3) 101.1 % 80-120

WG2814543-8 DUP L2123439-1
Alkalinity, Total (as CaCO3) 27 31 mg/L 13 20

WG2814543-6 LCS
Alkalinity, Total (as CaCQO3) 99.2 % 85-115

WG2814543-5 MB
Alkalinity, Total (as CaCO3) <10 mg/L 10
C-DIS-ORG-WT Water

Batch R4112868
WG2814189-3 DUP L2123439-1
Dissolved Organic Carbon 0.86 0.82 mg/L 4.2 20

WG2814189-2 LCS
Dissolved Organic Carbon 96.3 % 80-120

WG2814189-1 MB
Dissolved Organic Carbon <0.50 mg/L 0.5

WG2814189-4 MS L2123439-1
Dissolved Organic Carbon 93.0 % 70-130
CL-IC-N-WT Water

Batch R4113310

WG2813442-24 DUP WG2813442-23
Chloride (Cl) 283 283 mg/L 0.2 20

WG2813442-22 LCS
Chloride (Cl) 101.8 % 90-110

WG2813442-21 MB
Chloride (Cl) <0.50 mg/L 0.5

WG2813442-25 MS WG2813442-23
Chloride (Cl) N/A MS-B % -

CN-TOT-WT Water

06-JUL-18

06-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18
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Test Matrix Reference Result Qualifier Units RPD Limit

Analyzed

CN-TOT-WT Water

Batch R4113260
WG2813533-24 DUP L2122693-1
Cyanide, Total <0.020 <0.020 RPD-NA mg/L N/A 20

WG2813533-22 LCS
Cyanide, Total 90.4 % 80-120

WG2813533-21 MB
Cyanide, Total <0.0020 mg/L 0.002

WG2813533-23 MS L2122693-1
Cyanide, Total 90.4 % 70-130
EC-WT Water

Batch R4112997
WG2814283-4 DUP WG2814283-3
Conductivity 1800 1810 umhos/cm 0.1 10

WG2814283-2 LCS
Conductivity 101.7 % 90-110

WG2814283-1 MB
Conductivity <3.0 umhos/cm 3
F-IC-N-WT Water

Batch R4113310
WG2813442-24 DUP WG2813442-23
Fluoride (F) 0.074 0.074 mg/L 0.2 20

WG2813442-22 LCS
Fluoride (F) 100.5 % 90-110

WG2813442-21 MB
Fluoride (F) <0.020 mg/L 0.02

WG2813442-25 MS WG2813442-23
Fluoride (F) 99.6 % 75-125
HG-D-CVAA-WT Water

Batch R4113145
WG2814491-3 DUP L2122725-1
Mercury (Hg)-Dissolved <0.000010 <0.000010  RPD-NA mg/L N/A 20

WG2814491-2 LCS
Mercury (Hg)-Dissolved 105.0 % 80-120

WG2814491-1 MB
Mercury (Hg)-Dissolved <0.000010 mg/L 0.00001

WG2814491-4 MS L2122725-1
Mercury (Hg)-Dissolved 101.2 % 70-130

HG-T-CVAA-WT Water

05-JUL-18

04-JUL-18

04-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
HG-T-CVAA-WT Water
Batch R4113146
WG2814498-3 DUP L2122725-1
Mercury (Hg)-Total <0.000010 <0.000010  RPD-NA mg/L N/A 20 05-JUL-18
WG2814498-2 LCS
Mercury (Hg)-Total 103.0 % 80-120 05-JUL-18
WG2814498-1 MB
Mercury (Hg)-Total <0.000010 mg/L 0.00001 05-JUL-18
WG2814498-4 MS L2122907-1
Mercury (Hg)-Total 98.1 % 70-130 05-JUL-18
MET-D-CCMS-WT Water
Batch R4112794
WG2814057-4 DUP WG2814057-3
Aluminum (Al)-Dissolved <0.050 <0.050 RPD-NA mg/L N/A 20 04-JUL-18
Antimony (Sb)-Dissolved <0.0010 <0.0010 RPD-NA mg/L N/A 20 04-JUL-18
Arsenic (As)-Dissolved <0.0010 <0.0010 RPD-NA mg/L N/A 20 04-JUL-18
Barium (Ba)-Dissolved 0.0175 0.0171 mg/L 2.0 20 04-JUL-18
Beryllium (Be)-Dissolved <0.0010 <0.0010 RPD-NA mg/L N/A 20 04-JUL-18
Bismuth (Bi)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 04-JUL-18
Boron (B)-Dissolved <0.10 <0.10 RPD-NA mg/L N/A 20 04-JUL-18
Cadmium (Cd)-Dissolved <0.000050 <0.000050  RPD-NA mg/L N/A 20 04-JUL-18
Calcium (Ca)-Dissolved 287 278 mg/L 3.1 20 04-JUL-18
Cesium (Cs)-Dissolved <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Chromium (Cr)-Dissolved <0.0050 <0.0050 RPD-NA mg/L N/A 20 04-JUL-18
Cobalt (Co)-Dissolved 0.0258 0.0253 mg/L 2.2 20 04-JUL-18
Copper (Cu)-Dissolved 0.0087 0.0085 mg/L 2.1 20 04-JUL-18
Iron (Fe)-Dissolved <0.10 <0.10 RPD-NA mg/L N/A 20 04-JUL-18
Lead (Pb)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 04-JUL-18
Lithium (Li)-Dissolved 0.070 0.064 mg/L 8.9 20 04-JUL-18
Magnesium (Mg)-Dissolved 438 434 mg/L 0.9 20 04-JUL-18
Manganese (Mn)-Dissolved 5.59 5.55 mg/L 0.7 20 04-JUL-18
Molybdenum (Mo)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 04-JUL-18
Nickel (Ni)-Dissolved 0.0307 0.0310 mg/L 1.0 20 04-JUL-18
Phosphorus (P)-Dissolved <0.50 <0.50 RPD-NA mg/L N/A 20 04-JUL-18
Potassium (K)-Dissolved 4.06 4.09 mg/L 0.6 20 04-JUL-18
Rubidium (Rb)-Dissolved 0.0085 0.0083 mg/L 2.3 20 04-JUL-18

Selenium (Se)-Dissolved 0.00391 0.00370 mg/L 5.4 20 04-JUL-18
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MET-D-CCMS-WT Water

Batch R4112794
WG2814057-4 DUP WG2814057-3
Silicon (Si)-Dissolved <0.50 <0.50 RPD-NA mg/L N/A 20 04-JUL-18
Silver (Ag)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 04-JUL-18
Sodium (Na)-Dissolved 5.49 5.53 mg/L 0.7 20 04-JUL-18
Strontium (Sr)-Dissolved 0.609 0.576 mg/L 5.6 20 04-JUL-18
Sulfur (S)-Dissolved 857 819 mg/L 4.6 20 04-JUL-18
Tellurium (Te)-Dissolved <0.0020 <0.0020 RPD-NA mg/L N/A 20 04-JUL-18
Thallium (TI)-Dissolved 0.00015 0.00011 J mg/L 0.00003  0.0002 04-JUL-18
Thorium (Th)-Dissolved <0.0010 <0.0010 RPD-NA mg/L N/A 20 04-JUL-18
Tin (Sn)-Dissolved <0.0010 <0.0010 RPD-NA mg/L N/A 20 04-JUL-18
Titanium (Ti)-Dissolved <0.0030 <0.0030 RPD-NA mg/L N/A 20 04-JUL-18
Tungsten (W)-Dissolved <0.0010 <0.0010 RPD-NA mg/L N/A 20 04-JUL-18
Uranium (U)-Dissolved <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Vanadium (V)-Dissolved <0.0050 <0.0050 RPD-NA mg/L N/A 20 04-JUL-18
Zinc (Zn)-Dissolved <0.010 <0.010 RPD-NA mg/L N/A 20 04-JUL-18
Zirconium (Zr)-Dissolved <0.0030 <0.0030 RPD-NA mg/L N/A 20 04-JUL-18
WG2814057-2 LCS

Aluminum (Al)-Dissolved 98.5 % 80-120 04-JUL-18
Antimony (Sb)-Dissolved 100.7 % 80-120 04-JUL-18
Arsenic (As)-Dissolved 103.1 % 80-120 04-JUL-18
Barium (Ba)-Dissolved 102.6 % 80-120 04-JUL-18
Beryllium (Be)-Dissolved 100.4 % 80-120 04-JUL-18
Bismuth (Bi)-Dissolved 103.3 % 80-120 04-JUL-18
Boron (B)-Dissolved 93.5 % 80-120 04-JUL-18
Cadmium (Cd)-Dissolved 98.6 % 80-120 04-JUL-18
Calcium (Ca)-Dissolved 1011 % 80-120 04-JUL-18
Cesium (Cs)-Dissolved 107.6 % 80-120 04-JUL-18
Chromium (Cr)-Dissolved 97.6 % 80-120 04-JUL-18
Cobalt (Co)-Dissolved 98.4 % 80-120 04-JUL-18
Copper (Cu)-Dissolved 101.6 % 80-120 04-JUL-18
Iron (Fe)-Dissolved 96.9 % 80-120 04-JUL-18
Lead (Pb)-Dissolved 107.9 % 80-120 04-JUL-18
Lithium (Li)-Dissolved 105.4 % 80-120 04-JUL-18
Magnesium (Mg)-Dissolved 98.2 % 80-120 04-JUL-18
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-WT Water

Batch R4112794
WG2814057-2 LCS
Manganese (Mn)-Dissolved 101.8 % 80-120 04-JUL-18
Molybdenum (Mo)-Dissolved 104.4 % 80-120 04-JUL-18
Nickel (Ni)-Dissolved 100.2 % 80-120 04-JUL-18
Phosphorus (P)-Dissolved 99.5 % 80-120 04-JUL-18
Potassium (K)-Dissolved 106.5 % 80-120 04-JUL-18
Rubidium (Rb)-Dissolved 106.9 % 80-120 04-JUL-18
Selenium (Se)-Dissolved 100.9 % 80-120 04-JUL-18
Silicon (Si)-Dissolved 100.9 % 60-140 04-JUL-18
Silver (Ag)-Dissolved 102.2 % 80-120 04-JUL-18
Sodium (Na)-Dissolved 101.9 % 80-120 04-JUL-18
Strontium (Sr)-Dissolved 104.2 % 80-120 04-JUL-18
Sulfur (S)-Dissolved 89.9 % 80-120 04-JUL-18
Tellurium (Te)-Dissolved 99.0 % 80-120 04-JUL-18
Thallium (TI)-Dissolved 106.5 % 80-120 04-JUL-18
Thorium (Th)-Dissolved 103.4 % 80-120 04-JUL-18
Tin (Sn)-Dissolved 99.8 % 80-120 04-JUL-18
Titanium (Ti)-Dissolved 98.8 % 80-120 04-JUL-18
Tungsten (W)-Dissolved 108.6 % 80-120 04-JUL-18
Uranium (U)-Dissolved 107.9 % 80-120 04-JUL-18
Vanadium (V)-Dissolved 103.8 % 80-120 04-JUL-18
Zinc (Zn)-Dissolved 96.8 % 80-120 04-JUL-18
Zirconium (Zr)-Dissolved 101.9 % 80-120 04-JUL-18
WG2814057-1 MB

Aluminum (Al)-Dissolved <0.0050 mg/L 0.005 04-JUL-18
Antimony (Sb)-Dissolved <0.00010 mg/L 0.0001 04-JUL-18
Arsenic (As)-Dissolved <0.00010 mg/L 0.0001 04-JUL-18
Barium (Ba)-Dissolved <0.00010 mg/L 0.0001 04-JUL-18
Beryllium (Be)-Dissolved <0.00010 mg/L 0.0001 04-JUL-18
Bismuth (Bi)-Dissolved <0.000050 mg/L 0.00005 04-JUL-18
Boron (B)-Dissolved <0.010 mg/L 0.01 04-JUL-18
Cadmium (Cd)-Dissolved <0.000005C mg/L 0.000005  04-JUL-18
Calcium (Ca)-Dissolved <0.050 mg/L 0.05 04-JUL-18
Cesium (Cs)-Dissolved <0.000010 mg/L 0.00001 04-JUL-18

Chromium (Cr)-Dissolved <0.00050 mg/L 0.0005 04-JUL-18
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MET-D-CCMS-WT Water

Batch R4112794
WG2814057-1 MB
Cobalt (Co)-Dissolved <0.00010 mg/L 0.0001 04-JUL-18
Copper (Cu)-Dissolved <0.00020 mg/L 0.0002 04-JUL-18
Iron (Fe)-Dissolved <0.010 mg/L 0.01 04-JUL-18
Lead (Pb)-Dissolved <0.000050 mg/L 0.00005  04-JUL-18
Lithium (Li)-Dissolved <0.0010 mg/L 0.001 04-JUL-18
Magnesium (Mg)-Dissolved <0.0050 mg/L 0.005 04-JUL-18
Manganese (Mn)-Dissolved <0.00050 mg/L 0.0005 04-JUL-18
Molybdenum (Mo)-Dissolved <0.000050 mg/L 0.00005 04-JUL-18
Nickel (Ni)-Dissolved <0.00050 mg/L 0.0005 04-JUL-18
Phosphorus (P)-Dissolved <0.050 mg/L 0.05 04-JUL-18
Potassium (K)-Dissolved <0.050 mg/L 0.05 04-JUL-18
Rubidium (Rb)-Dissolved <0.00020 mg/L 0.0002 04-JUL-18
Selenium (Se)-Dissolved <0.000050 mg/L 0.00005 04-JUL-18
Silicon (Si)-Dissolved <0.050 mg/L 0.05 04-JUL-18
Silver (Ag)-Dissolved <0.000050 mg/L 0.00005 04-JUL-18
Sodium (Na)-Dissolved <0.050 mg/L 0.05 04-JUL-18
Strontium (Sr)-Dissolved <0.0010 mg/L 0.001 04-JUL-18
Sulfur (S)-Dissolved <0.50 mg/L 0.5 04-JUL-18
Tellurium (Te)-Dissolved <0.00020 mg/L 0.0002 04-JUL-18
Thallium (TI)-Dissolved <0.000010 mg/L 0.00001 04-JUL-18
Thorium (Th)-Dissolved <0.00010 mg/L 0.0001 04-JUL-18
Tin (Sn)-Dissolved <0.00010 mg/L 0.0001 04-JUL-18
Titanium (Ti)-Dissolved <0.00030 mg/L 0.0003 04-JUL-18
Tungsten (W)-Dissolved <0.00010 mg/L 0.0001 04-JUL-18
Uranium (U)-Dissolved <0.000010 mg/L 0.00001 04-JUL-18
Vanadium (V)-Dissolved <0.00050 mg/L 0.0005 04-JUL-18
Zinc (Zn)-Dissolved <0.0010 mg/L 0.001 04-JUL-18
Zirconium (Zr)-Dissolved <0.00030 mg/L 0.0003 04-JUL-18
WG2814057-5 MS WG2814057-3

Aluminum (Al)-Dissolved 98.3 % 70-130 04-JUL-18
Antimony (Sb)-Dissolved 104.2 % 70-130 04-JUL-18
Arsenic (As)-Dissolved 107.2 % 70-130 04-JUL-18
Barium (Ba)-Dissolved N/A MS-B % - 04-JUL-18
Beryllium (Be)-Dissolved 96.3 % 70-130 04-JUL-18
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MET-D-CCMS-WT Water

Batch R4112794
WG2814057-5 MS WG2814057-3

Bismuth (Bi)-Dissolved 98.9 % 70-130 04-JUL-18
Boron (B)-Dissolved N/A MS-B % - 04-JUL-18
Cadmium (Cd)-Dissolved 101.8 % 70-130 04-JUL-18
Calcium (Ca)-Dissolved N/A MS-B % - 04-JUL-18
Cesium (Cs)-Dissolved 108.8 % 70-130 04-JUL-18
Chromium (Cr)-Dissolved 104.4 % 70-130 04-JUL-18
Cobalt (Co)-Dissolved N/A MS-B % - 04-JUL-18
Iron (Fe)-Dissolved 87.1 % 70-130 04-JUL-18
Lead (Pb)-Dissolved 105.8 % 70-130 04-JUL-18
Lithium (Li)-Dissolved N/A MS-B % - 04-JUL-18
Magnesium (Mg)-Dissolved N/A MS-B % - 04-JUL-18
Manganese (Mn)-Dissolved N/A MS-B % - 04-JUL-18
Molybdenum (Mo)-Dissolved 102.8 % 70-130 04-JUL-18
Nickel (Ni)-Dissolved N/A MS-B % - 04-JUL-18
Phosphorus (P)-Dissolved 108.8 % 70-130 04-JUL-18
Potassium (K)-Dissolved N/A MS-B % - 04-JUL-18
Rubidium (Rb)-Dissolved N/A MS-B % - 04-JUL-18
Selenium (Se)-Dissolved 99.5 % 70-130 04-JUL-18
Silver (Ag)-Dissolved 103.4 % 70-130 04-JUL-18
Sodium (Na)-Dissolved N/A MS-B % - 04-JUL-18
Strontium (Sr)-Dissolved N/A MS-B % - 04-JUL-18
Sulfur (S)-Dissolved N/A MS-B % - 04-JUL-18
Tellurium (Te)-Dissolved 102.3 % 70-130 04-JUL-18
Thallium (TI)-Dissolved 103.6 % 70-130 04-JUL-18
Thorium (Th)-Dissolved 103.7 % 70-130 04-JUL-18
Tin (Sn)-Dissolved 103.1 % 70-130 04-JUL-18
Titanium (Ti)-Dissolved 102.1 % 70-130 04-JUL-18
Tungsten (W)-Dissolved 109.6 % 70-130 04-JUL-18
Uranium (U)-Dissolved 86.1 % 70-130 04-JUL-18
Vanadium (V)-Dissolved 109.8 % 70-130 04-JUL-18
Zinc (Zn)-Dissolved 92.1 % 70-130 04-JUL-18
Zirconium (Zr)-Dissolved 100.4 % 70-130 04-JUL-18

MET-T-CCMS-WT Water



Quality Control Report

Workorder: L2122725 Report Date: 21-AUG-18 Page 8 of 16
Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4112807
WG2814071-4 DUP WG2814071-3

Aluminum (Al)-Total 0.146 0.145 mg/L 0.8 20 04-JUL-18
Antimony (Sb)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Arsenic (As)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Barium (Ba)-Total 0.00319 0.00309 mg/L 3.4 20 04-JUL-18
Beryllium (Be)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Bismuth (Bi)-Total <0.000050 <0.000050 RPD-NA mg/L N/A 20 04-JUL-18
Boron (B)-Total <0.010 <0.010 RPD-NA mg/L N/A 20 04-JUL-18
Cadmium (Cd)-Total <0.0000050 <0.000005C RPD-NA mg/L N/A 20 04-JUL-18
Calcium (Ca)-Total 3.30 3.36 mg/L 1.9 20 04-JUL-18
Chromium (Cr)-Total <0.00050 0.00051 RPD-NA mg/L N/A 20 04-JUL-18
Cesium (Cs)-Total 0.000018 0.000020 mg/L 8.4 20 04-JUL-18
Cobalt (Co)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Copper (Cu)-Total <0.0010 <0.0010 RPD-NA mg/L N/A 20 04-JUL-18
Iron (Fe)-Total 0.112 0.118 mg/L 5.8 20 04-JUL-18
Lead (Pb)-Total 0.000120 0.000119 mg/L 1.1 20 04-JUL-18
Lithium (Li)-Total <0.0010 <0.0010 RPD-NA mg/L N/A 20 04-JUL-18
Magnesium (Mg)-Total 1.82 1.82 mg/L 0.1 20 04-JUL-18
Manganese (Mn)-Total 0.00182 0.00197 mg/L 7.6 20 04-JUL-18
Molybdenum (Mo)-Total 0.000063 0.000059 mg/L 6.6 20 04-JUL-18
Nickel (Ni)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 04-JUL-18
Phosphorus (P)-Total <0.050 <0.050 RPD-NA mg/L N/A 20 04-JUL-18
Potassium (K)-Total 0.384 0.391 mg/L 1.8 20 04-JUL-18
Rubidium (Rb)-Total 0.00092 0.00095 mg/L 3.5 20 04-JUL-18
Selenium (Se)-Total <0.000050 <0.000050  RPD-NA mg/L N/A 20 04-JUL-18
Silicon (Si)-Total 0.66 0.63 mg/L 4.0 20 04-JUL-18
Silver (Ag)-Total <0.000050 <0.000050 RPD-NA mg/L N/A 20 04-JUL-18
Sodium (Na)-Total 0.383 0.390 mg/L 1.9 20 04-JUL-18
Strontium (Sr)-Total 0.0032 0.0032 mg/L 0.2 20 04-JUL-18
Sulfur (S)-Total <0.50 <0.50 RPD-NA mg/L N/A 25 04-JUL-18
Thallium (TI)-Total <0.000010 <0.000010  RPD-NA mg/L N/A 20 04-JUL-18
Tellurium (Te)-Total <0.00020 <0.00020 RPD-NA mg/L N/A 20 04-JUL-18
Thorium (Th)-Total 0.00014 0.00014 mg/L 2.7 25 04-JUL-18
Tin (Sn)-Total <0.00010 <0.00010 mg/L 04-JUL-18



Quality Control Report

Workorder: L2122725 Report Date: 21-AUG-18 Page 9 of 16
Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4112807
WG2814071-4 DUP WG2814071-3
Tin (Sn)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Titanium (Ti)-Total 0.00693 0.00704 mg/L 1.5 20 04-JUL-18
Tungsten (W)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Uranium (U)-Total 0.000167 0.000162 mg/L 3.3 20 04-JUL-18
Vanadium (V)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 04-JUL-18
Zinc (Zn)-Total <0.0030 <0.0030 RPD-NA mg/L N/A 20 04-JUL-18
Zirconium (Zr)-Total <0.00030 <0.00030 RPD-NA mg/L N/A 20 04-JUL-18
WG2814071-2 LCS

Aluminum (Al)-Total 96.0 % 80-120 04-JUL-18
Antimony (Sb)-Total 101.1 % 80-120 04-JUL-18
Arsenic (As)-Total 98.3 % 80-120 04-JUL-18
Barium (Ba)-Total 98.0 % 80-120 04-JUL-18
Beryllium (Be)-Total 93.2 % 80-120 04-JUL-18
Bismuth (Bi)-Total 100.2 % 80-120 04-JUL-18
Boron (B)-Total 85.6 % 80-120 04-JUL-18
Cadmium (Cd)-Total 98.2 % 80-120 04-JUL-18
Calcium (Ca)-Total 94.0 % 80-120 04-JUL-18
Chromium (Cr)-Total 94.8 % 80-120 04-JUL-18
Cesium (Cs)-Total 103.7 % 80-120 04-JUL-18
Cobalt (Co)-Total 94.0 % 80-120 04-JUL-18
Copper (Cu)-Total 95.0 % 80-120 04-JUL-18
Iron (Fe)-Total 92.0 % 80-120 04-JUL-18
Lead (Pb)-Total 103.2 % 80-120 04-JUL-18
Lithium (Li)-Total 94.7 % 80-120 04-JUL-18
Magnesium (Mg)-Total 96.8 % 80-120 04-JUL-18
Manganese (Mn)-Total 96.5 % 80-120 04-JUL-18
Molybdenum (Mo)-Total 96.5 % 80-120 04-JUL-18
Nickel (Ni)-Total 95.0 % 80-120 04-JUL-18
Phosphorus (P)-Total 94.2 % 70-130 04-JUL-18
Potassium (K)-Total 96.1 % 80-120 04-JUL-18
Rubidium (Rb)-Total 104.5 % 80-120 04-JUL-18
Selenium (Se)-Total 98.5 % 80-120 04-JUL-18
Silicon (Si)-Total 93.3 % 60-140 04-JUL-18



Quality Control Report

Workorder: 12122725

Report Date: 21-AUG-18
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Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4112807
WG2814071-2 LCS
Silver (Ag)-Total 99.8 % 80-120 04-JUL-18
Sodium (Na)-Total 93.9 % 80-120 04-JUL-18
Strontium (Sr)-Total 97.5 % 80-120 04-JUL-18
Sulfur (S)-Total 83.4 % 80-120 04-JUL-18
Thallium (TI)-Total 99.9 % 80-120 04-JUL-18
Tellurium (Te)-Total 99.0 % 80-120 04-JUL-18
Thorium (Th)-Total 99.5 % 70-130 04-JUL-18
Tin (Sn)-Total 98.1 % 80-120 04-JUL-18
Titanium (Ti)-Total 94.8 % 80-120 04-JUL-18
Tungsten (W)-Total 101.5 % 80-120 04-JUL-18
Uranium (U)-Total 103.7 % 80-120 04-JUL-18
Vanadium (V)-Total 98.0 % 80-120 04-JUL-18
Zinc (Zn)-Total 93.4 % 80-120 04-JUL-18
Zirconium (Zr)-Total 95.6 % 80-120 04-JUL-18
WG2814071-1  MB

Aluminum (Al)-Total <0.0050 mg/L 0.005 04-JUL-18
Antimony (Sb)-Total <0.00010 mg/L 0.0001 04-JUL-18
Arsenic (As)-Total <0.00010 mg/L 0.0001 04-JUL-18
Barium (Ba)-Total <0.00010 mg/L 0.0001 04-JUL-18
Beryllium (Be)-Total <0.00010 mg/L 0.0001 04-JUL-18
Bismuth (Bi)-Total <0.000050 mg/L 0.00005 04-JUL-18
Boron (B)-Total <0.010 mg/L 0.01 04-JUL-18
Cadmium (Cd)-Total <0.000005(C mg/L 0.000005 04-JUL-18
Calcium (Ca)-Total <0.050 mg/L 0.05 04-JUL-18
Chromium (Cr)-Total <0.00050 mg/L 0.0005 04-JUL-18
Cesium (Cs)-Total <0.000010 mg/L 0.00001 04-JUL-18
Cobalt (Co)-Total <0.00010 mg/L 0.0001 04-JUL-18
Copper (Cu)-Total <0.0010 mg/L 0.001 04-JUL-18
Iron (Fe)-Total <0.010 mg/L 0.01 04-JUL-18
Lead (Pb)-Total <0.000050 mg/L 0.00005 04-JUL-18
Lithium (Li)-Total <0.0010 mg/L 0.001 04-JUL-18
Magnesium (Mg)-Total <0.0050 mg/L 0.005 04-JUL-18
Manganese (Mn)-Total <0.00050 mg/L 0.0005 04-JUL-18
Molybdenum (Mo)-Total <0.000050 mg/L 0.00005 04-JUL-18
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Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4112807
WG2814071-1 MB
Nickel (Ni)-Total <0.00050 mg/L 0.0005 04-JUL-18
Phosphorus (P)-Total <0.050 mg/L 0.05 04-JUL-18
Potassium (K)-Total <0.050 mg/L 0.05 04-JUL-18
Rubidium (Rb)-Total <0.00020 mg/L 0.0002 04-JUL-18
Selenium (Se)-Total <0.000050 mg/L 0.00005 04-JUL-18
Silicon (Si)-Total <0.10 mg/L 0.1 04-JUL-18
Silver (Ag)-Total <0.000050 mg/L 0.00005 04-JUL-18
Sodium (Na)-Total <0.050 mg/L 0.05 04-JUL-18
Strontium (Sr)-Total <0.0010 mg/L 0.001 04-JUL-18
Sulfur (S)-Total <0.50 mg/L 0.5 04-JUL-18
Thallium (Tl)-Total <0.000010 mg/L 0.00001 04-JUL-18
Tellurium (Te)-Total <0.00020 mg/L 0.0002 04-JUL-18
Thorium (Th)-Total <0.00010 mg/L 0.0001 04-JUL-18
Tin (Sn)-Total <0.00010 mg/L 0.0001 04-JUL-18
Titanium (Ti)-Total <0.00030 mg/L 0.0003 04-JUL-18
Tungsten (W)-Total <0.00010 mg/L 0.0001 04-JUL-18
Uranium (U)-Total <0.000010 mg/L 0.00001 04-JUL-18
Vanadium (V)-Total <0.00050 mg/L 0.0005 04-JUL-18
Zinc (Zn)-Total <0.0030 mg/L 0.003 04-JUL-18
Zirconium (Zr)-Total <0.00030 mg/L 0.0003 04-JUL-18
WG2814071-5 MS WG2814071-3

Aluminum (Al)-Total N/A MS-B % - 04-JUL-18
Antimony (Sb)-Total 102.3 % 70-130 04-JUL-18
Arsenic (As)-Total 100.4 % 70-130 04-JUL-18
Barium (Ba)-Total 97.4 % 70-130 04-JUL-18
Beryllium (Be)-Total 95.7 % 70-130 04-JUL-18
Bismuth (Bi)-Total 99.9 % 70-130 04-JUL-18
Boron (B)-Total 89.0 % 70-130 04-JUL-18
Cadmium (Cd)-Total 97.2 % 70-130 04-JUL-18
Calcium (Ca)-Total N/A MS-B % - 04-JUL-18
Chromium (Cr)-Total 97.5 % 70-130 04-JUL-18
Cesium (Cs)-Total 109.4 % 70-130 04-JUL-18
Cobalt (Co)-Total 95.5 % 70-130 04-JUL-18
Copper (Cu)-Total 96.9 % 70-130 04-JUL-18
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Contact: William Bowden/Connor Devereaux
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-T-CCMS-WT Water
Batch R4112807
WG2814071-5 MS WG2814071-3
Iron (Fe)-Total N/A MS-B % - 04-JUL-18
Lead (Pb)-Total 101.6 % 70-130 04-JUL-18
Lithium (Li)-Total 102.8 % 70-130 04-JUL-18
Magnesium (Mg)-Total 89.3 % 70-130 04-JUL-18
Manganese (Mn)-Total 95.0 % 70-130 04-JUL-18
Molybdenum (Mo)-Total 104.0 % 70-130 04-JUL-18
Nickel (Ni)-Total 98.4 % 70-130 04-JUL-18
Phosphorus (P)-Total 96.5 % 70-130 04-JUL-18
Potassium (K)-Total 994 % 70-130 04-JUL-18
Rubidium (Rb)-Total 106.0 % 70-130 04-JUL-18
Selenium (Se)-Total 101.2 % 70-130 04-JUL-18
Silicon (Si)-Total N/A MS-B % - 04-JUL-18
Silver (Ag)-Total 104.0 % 70-130 04-JUL-18
Sodium (Na)-Total 92.0 % 70-130 04-JUL-18
Strontium (Sr)-Total 101.4 % 70-130 04-JUL-18
Sulfur (S)-Total 93.6 % 70-130 04-JUL-18
Thallium (TI)-Total 99.1 % 70-130 04-JUL-18
Tellurium (Te)-Total 106.2 % 70-130 04-JUL-18
Thorium (Th)-Total 98.6 % 70-130 04-JUL-18
Tin (Sn)-Total 97.1 % 70-130 04-JUL-18
Titanium (Ti)-Total 96.9 % 70-130 04-JUL-18
Tungsten (W)-Total 101.0 % 70-130 04-JUL-18
Uranium (U)-Total 96.9 % 70-130 04-JUL-18
Vanadium (V)-Total 101.1 % 70-130 04-JUL-18
Zinc (Zn)-Total 93.1 % 70-130 04-JUL-18
Zirconium (Zr)-Total 99.1 % 70-130 04-JUL-18
NH3-WT Water
Batch R4113387
WG2814410-3 DUP L2122725-1
Ammonia, Total (as N) 2.90 2.92 mg/L 0.8 20 05-JUL-18
WG2814410-2 LCS
Ammonia, Total (as N) 100.1 % 85-115 05-JUL-18
WG2814410-1 MB
Ammonia, Total (as N) <0.020 mg/L 0.02 05-JUL-18
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Test

Matrix

Reference Result

Qualifier

Units

RPD

Limit

Analyzed

NH3-WT

Batch R4113387

WG2814410-4 MS
Ammonia, Total (as N)

NO3-IC-WT

Batch R4113310
WG2813442-24 DUP
Nitrate (as N)

WG2813442-22 LCS
Nitrate (as N)

WG2813442-21 MB
Nitrate (as N)

WG2813442-25 MS
Nitrate (as N)
P-T-COL-WT
Batch R4112888

WG2813737-3 DUP
Phosphorus, Total

WG2813737-2 LCS
Phosphorus, Total

WG2813737-1 MB
Phosphorus, Total

WG2813737-4 MS
Phosphorus, Total

PH-BF

Batch R4110996
WG2813161-2 DUP
pH

WG2813161-1 LCS
pH
SO4-IC-N-WT
Batch R4113310
WG2813442-24 DUP
Sulfate (SO4)

WG2813442-22 LCS
Sulfate (SO4)

WG2813442-21 MB
Sulfate (SO4)

Water

Water

Water

Water

Water

L2122725-1
N/A

WG2813442-23
2.90 2.90

101.1

<0.020

WG2813442-23
N/A

L2121111-1
0.0048 0.0039

89.1

<0.0030

L2121111-1
87.1

L2122707-1
7.03 6.98

6.95

WG2813442-23
56.1 56.4

102.4

<0.30

MS-B

MS-B

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

pH units

pH units

mg/L

%

mg/L

0.2

0.0010

0.05

0.5

25

70-130

0.02

0.006

80-120

0.003

70-130

0.2

6.9-71

20

90-110

0.3

05-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

03-JUL-18

03-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18
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Test Matrix Reference Result Qualifier Units RPD Limit

Analyzed

SO4-IC-N-WT Water

Batch R4113310

WG2813442-25 MS WG2813442-23
Sulfate (SO4) 96.5 % 75-125

SOLIDS-TDS-BF Water

Batch R4112945
WG2813188-3 DUP L2122725-1
Total Dissolved Solids 3950 3640 mg/L 8.0 20

WG2813188-2 LCS
Total Dissolved Solids 95.3 % 85-115

WG2813188-1 MB
Total Dissolved Solids <20 mg/L 20

SOLIDS-TSS-BF Water

Batch R4111014
WG2813178-3 DUP L2122722-1
Total Suspended Solids <2.0 <2.0 RPD-NA mg/L N/A 25

WG2813178-2 LCS
Total Suspended Solids 100.4 % 85-115

WG2813178-1 MB
Total Suspended Solids <2.0 mg/L 2
TKN-WT Water

Batch R4113724
WG2813852-3 DUP L2122725-1
Total Kjeldahl Nitrogen 3.41 3.44 mg/L 1.1 20

WG2813852-2 LCS
Total Kjeldahl Nitrogen 104.3 % 75-125

WG2813852-1 MB
Total Kjeldahl Nitrogen <0.15 mg/L 0.15

WG2813852-4 MS L2122725-1
Total Kjeldahl Nitrogen 103.0 % 70-130
TOC-WT Water

Batch R4112869

WG2814190-3 DUP L2123447-2
Total Organic Carbon 1.16 1.16 mg/L 0.1 20

WG2814190-2 LCS
Total Organic Carbon 95.7 % 80-120

WG2814190-1 MB
Total Organic Carbon <0.50 mg/L 0.5

04-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

03-JUL-18

03-JUL-18

03-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18
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Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3
Contact: William Bowden/Connor Devereaux
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
TOC-WT Water
Batch R4112869
WG2814190-4 MS L2123447-2
% 70-130 05-JUL-18

Total Organic Carbon 93.1
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Legend:

Limit ALS Control Limit (Data Quality Objectives)
DUP  Duplicate

RPD Relative Percent Difference

N/A Not Available

LCS  Laboratory Control Sample

SRM  Standard Reference Material

MS Matrix Spike

MSD  Matrix Spike Duplicate

ADE  Average Desorption Efficiency

MB Method Blank

IRM Internal Reference Material

CRM Certified Reference Material

CCV  Continuing Calibration Verification
CVS  Calibration Verification Standard
LCSD Laboratory Control Sample Duplicate

Sample Parameter Qualifier Definitions:

Qualifier Description

J Duplicate results and limits are expressed in terms of absolute difference.

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.
RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

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

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

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this
Work Order.
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Tuesday, July 24, 2018

Wayne Smith

ALS Environmental

60 Northland Rd, Unit 1

Waterloo Canada, ON N2V 2B8

Re: ALS Workorder: 1807079
Project Name:
Project Number: 12122725

Dear Mr. Smith:

One water sample was received from ALS Environmental, on 7/6/2018. The sample was scheduled for the following
analysis:

Radium-226

The results for these analyses are contained in the enclosed reports.

The data contained in the following report have been reviewed and approved by the personnel listed below. In
addition, ALS certifies that the analyses reported herein are true, complete and correct within the limits of the
methods employed.

Thank you for your confidence in ALS Environmental. Should you have any questions, please call.

Sincerely,

W%éw

ALS Environmental
Katie M. OBrien
Project Manager

ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524 | PHONE +1 970 490 1511 | FAX +1 970 490 1522
ALS GROUP USA, CORP. Part of the ALS Laboratory Group An ALS Limited Company

1of 10
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ALS Environmental — Fort Collins is accredited by the following accreditation bodies for
various testing scopes in accordance with requirements of each accreditation body. All
testing is performed under the laboratory management system, which is maintained to

meet these requirement and regulations. Please contact the laboratory or accreditation
body for the current scope testing parameters.

ALS Environmental — Fort Collins
Accreditation Body License or Certification Number
AlHA 214884
Alaska (AK) UST-086
Arizona (AZ) AZQ742
California (CA) 06251CA
Colorado (CO) C001099
Florida (FL) E87914
Idaho (ID) C001099
Kansas (KS) E-10381
Kentucky (KY) 90137
PJ-LA (DoD ELAP/ISO 170250) 95377
Maryland (MD) 285
Missouri (MO) 175
Nebraska(NE) NE-OS-24-13
Nevada (NV) CO000782008A
New York (NY) 12036
North Dakota (ND) R-057
Oklahoma (OK) 1301
Pennsylvania (PA) 68-03116
Tennessee (TN) 2976
Texas (TX) T104704241
Utah (UT) C001099
Washington (WA) C1280

20of 10



1807079

Radium-226:
The sample was prepared and analyzed according to the current revision of SOP 783.

All acceptance criteria were met.

ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA | PHONE +1 970 490 1511 | FAX +1 970 490 1522 3 Of 10
ALS GROUP USA, CORP. Part of the ALS Group An ALS Limited Company



ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

OrderNum: 1807079
Client Name: ALS Environmental
Client Project Name:
Client Project Number: L2122725
Client PO Number: L2122725

Client Sample Lab Sample | COC Number Matrix Date Time
Number Number Collected | Collected
L2122725-1 1807079-1 WATER 03-Jul-18
Page 1 of 1 ALS -- Fort Collins Date Printed: Tuesday, July 24, 2018

LIMS Version: 6.866

4 of 10



L2122725

@ WATERLOO

ALS) Environmental l %%?6]

Subcontract Request Form
Subcontract To:
ALS ENVIRONMENTAL - FORT COLLINS, COLORADO, USA

225 COMMERCE DRIVE
FORT COLLINS,CO 80524

NOTES: Please reference on final report and invoice: PO# L2122725
ALS requires QC data to be provided with your final results.

T ISAme

Please see enclosed 1 sample(s) in 1 Container(s)

SAMPLE

NUMBER DATE SAMPLED Priority
ANALYTICAL REQUIRED DUE DATE Flag

L2122725-1 MS-08 7/3/2018 E

Ra226 by Alpha Scint, MDC=0.01 Bq/L (RA226-MMER-FC 1) 7/23/2018

Subcontract Info Contact: Sarah Houm (519) 886-6910

Analysis and reporting info contact: Rick Hawthorne
60 NORTHLAND ROAD, UNIT 1

WATERLOO,ON N2V 2B8

Phone: (519) 886-6910 Email: Rick.Hawthorne@alsglobal.com

Please email confirmation of receipt to: Rick.Hawthorne@alsglobal.com
Shipped By: Date S_hmped:
Received By: KELI-JERN SWITH ate Received: qu(? ZZ_ZO
Verified By: & Date Verified:

Temperature:
Sample Integrity Issues:

50f 10

Wednesday, July 04, 2018 1:29 PM



ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

Client: m a) /9' Zﬁl/oo Workorder No: ( %D%M
Project Manager: Initials: l ;T/é Date: g w Y X
‘ Pt

l

1. Are airbills / shipping documentspresenLand/or removable? C/ —NO
2. Are custody seals on shlppmo contamers mtact‘? NO
3. Are custody seals on sample contamers mtact” NO
4 Isth cocC ham of-custody) present? N
s there a (c c y) presen ) 7 AES “_M(_)m‘
S Is the COC in agreement with samples received? (IDs, dates. times, # of samples, # of containers, NO

matrix, requested analyses, etc.)
6. Are short holdrsamples present"
7 Areall samples within holding times for the requested analyses"
8 ”Were all sample containers received intact? (not broken or leaking) )
o Is there sufficient sample for the requested analyses? -
10. Are all samples in the proper containers for the requested analyses"
U Are all aqueous samples preserved correctly, if required? (excluding volatiles)
2 Are all aqueous non-preserved samples pH 4-97 7
Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) free
of bubbles > 6 mm (1/4 inch) diameter? (i.e. size of green pea)

14. Were the samples shipped on ice? 7

o IR gun N
1. Were cooler temperatures measured at 0.1-6.0°C? sed*: #1 #3 @

used™:

Cooler #:

[
g'q\p\ﬁ'emperature °C): M l3l
/

No. of custody seals on cooler:
DOT Survey: .
Acceptance External pR/hr reading: ?

Information
Background pR/hr reading: z3 /
‘ES/INO / NA (If no, see Form 008.)

Were external uR/hr readings < two tixms background and within DOT acceptance criteria?

N’
Additiona nformatlon Plcase provide detalls here for any NO responses to gray-shaded boxes above, or any other issues noted:

HHs WWM

If applicable, was the client contacted? YES / NO / N;z Contact: Date/Time:
Project Manager Signature / Date: { 7("/“’
V I
Form 201r26.xls IR Gun #1, VWR SN 170560549 )
(06/29/2018) *IR Gun #3, VWR SN 170647571 of 10
Page 1 of]

"IR Gun #4, Oakton, SN 2372220101-0002



-
EXPRESS WORLOWIDE WPX _2pssa

From : ALY Environmantal Origin:
Ed Hill
60 Northland Ra YHM
Unit 1
N2V 288 WATERLOD ON
. Canada Contast: +15198866910
. ALS Environmental Fort Coliins Contact:
Te:
Sample Login 8ample Login

+18004431511
225 Commeroe Drive
- '

80524 FORT COLLINS CO
L United States of America _

. US - DEN —DEN

[ ]
Day Tims
Ref: os/Shpt Walght Piscs

306 Ibs 1/1

T,

i |

_(2L)us80624 + 48000001

w‘ -

in MR wr mm

319

7 of 10



ALS-- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 24-Jul-18
Project: L2122725 Work Order: 1807079
Sample ID: L2122725-1 Lab ID: 1807079-1
Legal Location: Matrix: WATER
Collection Date: 7/3/2018 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 7/10/2018 PrepBy: LOW
Ra-226 0.029 (+/-0.011) 0.0079 BQ/I NA 7/23/2018 13:26
Carr: BARIUM 94.9 40-110 %REC DL = NA 7/23/2018 13:26

ALS -- Fort Collins
LIMS Version: 6.866 ARPagelof 2 8o0f 10



ALS-- Fort Callins

SAMPLE SUMMARY REPORT

Client: ALS Environmental
Project: L2122725

Sample ID: L2122725-1

Legal Location:

Coallection Date: 7/3/2018

Date: 24-Jul-18
Work Order: 1807079
Lab ID: 1807079-1
Matrix: WATER
Percent Moisture:

Analyses Result

Report Dilution
Qual Limit Units Factor Date Analyzed

Explanation of Qualifiers

Radiochemistry:

- "Report Limit" is the MDC
U or ND - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.
W - DER is greater than Warning Limit of 1.42

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.
# - Aliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'.
G - Sample density differs by more than 15% of LCS density.

D - DER is greater than Control Limit

M - Requested MDC not met.

LT - Result is less than requested MDC but greater than achieved MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

NC - Not Calculated for duplicate results less than 5 times MDC
B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested
MDC.

Inorganics:

B - Result is less than the requested reporting limit but greater than the instrument method detection limit (MDL).

U or ND - Indicates that the compound was analyzed for but not detected.
E - The reported value is estimated because of the presence of interference.
M - Duplicate injection precision was not met.

An explanatory note may be included in the narrative.

N - Spiked sample recovery not within control limits. A post spike is analyzed for all ICP analyses when the matrix spike and or spike
duplicate fail and the native sample concentration is less than four times the spike added concentration.

Z - Spiked recovery not within control limits. An explanatory note may be included in the narrative.

* - Duplicate analysis (relative percent difference) not within control limits.

S - SAR value is estimated as one or more analytes used in the calculation were not detected above the detection limit.

Organics:

U or ND - Indicates that the compound was analyzed for but not detected.

B - Analyte is detected in the associated method blank as well as in the sample. It indicates probable blank contamination and warns the data user.

E - Analyte concentration exceeds the upper level of the calibration range.

J - Estimated value. The result is less than the reporting limit but greater than the instrument method detection limit (MDL).

A - A tentatively identified compound is a suspected aldol-condensation product.

X - The analyte was diluted below an accurate quantitation level.
* - The spike recovery is equal to or outside the control criteria used.

+ - The relative percent difference (RPD) equals or exceeds the control criteria.

G - A pattern resembling gasoline was detected in this sample.

D - A pattern resembling diesel was detected in this sample.

M - A pattern resembling motor oil was detected in this sample.

C - A pattern resembling crude oil was detected in this sample.

4 - A pattern resembling JP-4 was detected in this sample.

5 - A pattern resembling JP-5 was detected in this sample.

H - Indicates that the fuel pattern was in the heavier end of the retention time

window for the analyte of interest.

L - Indicates that the fuel pattern was in the lighter end of the retention time window for the analyte of interest.

Z - This flag indicates that a significant fraction of the reported result did not resemble the patterns of any of the following petroleum hydrocarbon products:

- gasoline

-JP-8

- diesel

- mineral spirits

- motor oil

- Stoddard solvent
- bunker C

ALS -- Fort Collins
LIMS Version: 6.866 ARPage2of 2 9o0f 10



ALS -- Fort Callins

Date: 7/24/2018 2:36:

Client: ALS Environmental QC BATCH REPORT
Work Order: 1807079
Project: L2122725
Batch ID: RE180710-1-1 Instrument ID Alpha Scin Method: Radium-226 by Radon Emanation
LCS Sample ID: RE180710-1 Units: BQJI Analysis Date: 7/23/2018 14:09
Client ID: Run ID: RE180710-1A Prep Date: 7/10/2018 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKVal  Value %REC ~ Limit Level ~ Ref pgr Limit Qugl
Ra-226 1.85 (+/-0.463) 0.0109 1.772 105 67-120 P,M3
Carr: BARIUM 16200 17170 94.2 40-110
LCSD Sample ID: RE180710-1 Units: BQJI Analysis Date: 7/23/2018 14:09
Client ID: Run ID: RE180710-1A Prep Date: 7/10/2018 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKVal  Value %REC ~ Limit Level ~ Ref pgr Limit Qug
Ra-226 1.74 (+/-0.437) 0.0122 1.772 98.3 67-120 1.85 02 21 P,M3
Carr: BARIUM 16100 17170 93.5 40-110 16200
MB Sample ID: RE180710-1 Units: BQJI Analysis Date: 7/23/2018 13:26
Client ID: Run ID: RE180710-1A Prep Date: 7/10/2018 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKVal ~ Value %REC ~ Limit Level ~ Ref pgr Limit Qugl
Ra-226 0.00061 (+/-0.0041) 0.008 U
Carr: BARIUM 16400 17170 954 40-110
The following samples were analyzed in this batch: 1807079-1

ALS -- Fort Collins
LIMS Version: 6.866

QC Page: 1 of 1

10 of 10



AquaTox Testing & Consulting Inc. TOXICITY TEST REPORT
B-11 Nicholas Beaver Rd.

Puslinch ON NOB 2J0 Fathead minnow
Tel: (519) 763-4412 Fax: (519) 763-4419 EPS 1/RM/22
1of5
Work Order : 236558
Sample Number : 55446
SAMPLE IDENTIFICATION
Company : ALS Laboratory Group, Waterloo
Location : Waterloo ON Sampled By : BB/RB/BW
Job Number : 12122725 Date Collected : 2018-07-03
Substance : 12122725 - MS-08 Time Collected : 15:15
Sampling Method : Grab Date Received : 2018-07-04
Temp. on arrival : 17.0°C Time Received : 14:00
Sample Description :  Clear, yellow, odourless Date Tested : 2018-07-05
Test Method : Test of Larval Growth and Survival Using Fathead Minnows. Environment Canada, Conservation

and Protection. Ottawa, Ontario. Report EPS 1/RM/22 | 2nd ed. (February 2011).

TEST RESULTS
Effect Value 95% Confidence Limits Statistical Method

IC25 (Growth from Biomass) >100% - -
LC50 >100% - -

The results reported relate only to the sample tested and as received.

POTASSIUM CHLORIDE REFERENCE TOXICANT DATA

Date Tested : 2018-07-04 Analyst(s) : MW, RD, CCM, RK, AS, CZN, SEW
Organism Batch : Fm18-07 Test Duration : 7 days
IC25 Growth (from Biomass) : 0.92 g/L LC50: 0.96 g/L
95% Confidence Limits : 048-1.37 g/L 95% Confidence Limits :  0.70-1.30 g/L
Statistical Method : Non-Linear Regression (CETIS)*  Statistical Method : Nonlinear Interpolation (Stephan)®
Historical Mean IC25 : 0.93 g/L Historical Mean LC50 : 1.11 g/L
Warning Limits (x 2SD) : 0.69 - 1.25 g/L Warning Limits (+ 2SD): 0.94-1.32 ¢/L
The reference toxicity test was performed under the same experimental conditions as those used with the test sample.

TEST CONDITIONS
Test Organism : Pimephales promelas Test Type : Static Renewal
Organism Batch : Fm18-07 Control/Dilution Water : ~ Well water (no chemicals added)
Organism Age : ~07:00 - 21:35 h at start of test Test Volume / Replicate : 300 mL
Source : In-house culture Test Vessel : 420 mL polystyrene beaker
Culture Mortality/Diseased :  0.53 % (previous 7 days) Depth of Test Solution: 8 cm
pH Adjustment : None Organisms per Replicate : 10
Sample Filtration : None Number of Replicates : 3
Hardness Adjustment : None Daily Renewal Method : ~ 80-85% syphoned and replaced
Test Aeration : None Test Method Deviation(s): None

COMMENTS

*All test validity criteria as specified in the test method cited above were satisfied.
*No organisms exhibiting unusual appearance, behaviour, or undergoing unusual treatment were used in the test.
*Inflated swim bladders were confirmed in all test organisms used in this test.

Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)



@uAToX TOXICITY TEST REPORT
"""""""""" Fathead minnow
EPS 1/RM/22

2 of 5
Work Order : 236558

Sample Number : 55446

Fathead Minnow Growth Inhibition (based on Biomass)

Inhibition

Stimulation

Growth Inhibition (% of Control)

0 007 024 081 27 9 30 100

Test Concentration (%)

REFERENCES

* CETIS™, © 2000-2018. V.1.9.4.7. Comprehensive Environmental Toxicity Information System. Tidepool Scientific
Software, LLC, McKinleyville, CA 95519 [Program on disk and printed User's Guide].

® Grubbs, F.E., 1969. Procedures for detecting outlying observations in samples. Technometrics, 11:1-21.

¢ Stephan, C. E. 1977. Methods for calculating an LC50. pp 65-84 in: P. L. Mayer and J. L. Hamelink (eds.), Aquatic
Toxicology and Hazard Evaluation. Amer. Soc. Testing and Materials, Philadelphia PA. ASTM STP 634.

Date : @%/ /P/ﬂ / ~ Approved By : % %\// é

yyyy-mm-dd Project Manage,




\QUATOX TOXICITY TEST REPORT

e Fathead minnow

Work Order : 236558 EPS 1/RM/22
Sample Number : 55446 3of5

CUMULATIVE DAILY CONTROL MORTALITY AND IMPAIRMENT (+SD)

Date : 2018-07-05 2018-07-06  2018-07-07  2018-07-08  2018-07-09  2018-07-10  2018-07-11  2018-07-12
0.00% (£0.0) 0.00% (£0.0) 0.00% (£0.0) 0.00% (£0.0) 0.00% (£0.0) 0.00% (£0.0) 0.00% (£0.0) 0.00% (£0.0)

FATHEAD MINNOW CUMULATIVE DAILY MORTALITY

Initiation Time : 13:50
Initiation Date : 2018-07-05
Completion Date : 2018-07-12
Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Treatment
Date : 2018-07-05 2018-07-06  2018-07-07  2018-07-08  2018-07-09  2018-07-10  2018-07-11 2018-07-12 Mean Mortality
Analyst(s): XD CCM(RD) CCM(RD) MR MW(RD) MR CCM(RD) CCM(RD) (SD)
Concentration Number %  Number % Number % Number %  Number %  Number %  Number % Number % %
%) Replicate Dead  Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Control B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 (0.00)
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.07 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 10 333 (5.77)
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.24 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 (x0.00)
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.81 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 (x0.00)
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2.7 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 10 3.33 (£5.77)
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 (£0.00)
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 1 10 1 10
30 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6.67 (x5.77)
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 10
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
100 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 (+0.00)
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Aberrant behaviour or swimming impairment : None

Data Reviewed By:_ NC
Date :_0B-O8~0F




AQUATOX TOXICITY TEST REPORT

P Fathead minnow
EPS 1/RM/22
Work Order : 236558 4 of 3
Sample Number : 55446
FATHEAD MINNOW DRY WEIGHT AND BIOMASS DATA
Concentration Replicate Number of Replicate Mean Treatment Mean Standard
Larvae Exposed Dry Weight (mg) Biomass (mg) Deviation
(%)
A 10 1.043
Control B 10 1.047 1.023 0.038
C 10 0.980'
A 10 0.857
0.07 B 10 1.030 0.965 0.094
C 10 1.008
A 10 1.149
0.24 B 10 1.075 1.076 0.073
C 10 1.003
A 10 1.157
0.81 B 10 0.911 1.023 0.124
C 10 1.002
A 10 1.081
2.7 B 10 0.939 1.009 0.071
C 10 1.007
A 10 1.123
9 B 10 0.989 1.067 0.070
C 10 1.088
A 10 0.945
30 B 10 1.042 0.992 0.049
C 10 0.990
A 10 1.076
100 B 10 0.984 1.024 0.047
C 10 1.013
NOTES : * 'Outlier according to Grubbs Test". Outlying data points were not excluded from

statistical analysis, since they could not be attributed to error.

* Control average dry weight per surviving organism = 1.023 mg

Data Reviewed By:_ NC

Date :_ Q0! 8-68-0F




Fathead minnow
EPS 1/RM/22

@ ATOX TOXICITY TEST REPORT
Work Order : 236558
Sample Number: 55446
Fathead Minnow Water Chemistry Data
Conductivity Hardness
Initial Chemistry: Temp. (°C) DO (mg/L) pH (pmhos/cm) (mg/L as CaCQO;)
25.0 7.3 8.5 3680 1010
Day0-1 Day1-2 Day2-3 Day3-4 Day4-5 Day5-6 Day 6 -7
2018-07-05 2018-07-06 2018-07-07 2018-07-08 2018-07-09 2018-07-10 2018-07-11
Sub-sample Used 1 1 1 2 2 3 3
Temperature (°C) 25.0 25.0 25.0 24.0 24.0 24.0 24.0
Dissolved Oxygen (mg/L) 7.3 8.1 8.9 8.3 8.9 8.4 8.7
Dissolved Oxygen % Sat.” 89 98 106 99 105 100 105
pH 8.5 83 8.1 8.2 7.9 8.2 8.0
Pre-aeration Time (min)’ 0 0 20 0 20 0 20
Analyst(s) : Initial MV(RD) MV(RD) CCM(RD) CZN MV(RD) SEW CCM(RD)
Final CCM(RD) CCM(RD) MR MW(RD) MR CCM(RD) CCM(RD)
Control (0%)
Temp.(°C) Initial 25.0 25.0 25.0 25.0 24.0 25.0 25.0
Final 24.0 24.0 24.0 24.5 25.0 25.0 24.0
DO % Sat.” Initial 100 99 100 99 101 98 100
DO (mg/L) Initial 8.2 8.1 8.3 8.2 8.5 8.0 83
Final 7.7 7.3 7.1 6.9 6.9 6.9 6.6
pH Initial 8.4 8.4 8.4 8.4 8.4 8.4 8.4
Final 8.3 8.2 8.1 8.0 8.0 8.0 7.9
Cond. (umhos/cm) Initial 658 654 672 669 680 676 665
0.07 %
Temp.(°C) Initial 25.0 25.0 25.0 25.0 24.0 25.0 25.0
Final 24.0 24.0 24.0 24.5 25.0 25.0 24.0
DO (mg/L) Initial 8.1 8.0 8.3 8.4 8.1 8.0 8.3
Final 7.7 7.5 7.3 7.0 7.1 6.9 6.8
pH Initial 8.4 8.4 8.4 8.4 8.4 8.4 8.4
Final 83 8.2 8.2 8.1 8.0 8.0 8.0
Cond. (umhos/cm) Initial 661 661 677 689 688 683 665
9%
Temp.(°C) Initial 25.0 25.0 25.0 25.0 24.0 25.0 25.0
Final 24.0 24.0 24.0 24.5 25.0 25.0 24.0
DO (mg/L) Initial 8.1 8.1 8.2 83 79 8.1 8.3
Final 7.7 7.4 7.1 6.9 7.2 6.6 6.8
pH Initial 83 8.3 8.3 8.4 8.3 8.3 8.3
Final 8.2 8.1 8.0 7.9 7.9 7.9 7.9
Cond. (umhos/cm) Initial 1017 1015 1031 1028 1034 1034 1018
100 %
Temp.(°C) Initial 25.0 25.0 25.0 25.0 24.0 25.0 25.0
Final 24.0 24.0 24.0 24.5 25.0 25.0 24.0
DO (mg/L) Initial 7.8 8.2 8.4 8.3 8.3 8.2 8.5
Final 7.6 74 6.6 6.8 7.1 6.9 6.6
pH Initial 8.4 8.1 8.0 8.2 8.2 8.1 8.1
Final 7.3 7.0 6.9 6.9 7.0 6.8 6.8
Cond. (umhos/cm) Initial 3700 3700 3690 3670 3690 3690 3680

"_n

= not measured
? 9 saturation (adjusted for actual temperature and barometric pressure)
? <100 bubbles/minute



AquaTox Testing & Consulting Inc. TOXICITY TEST REPORT
B-11 Nicholas Beaver Rd.

Puslinch ON NOB 2J0 Ceriodaphnia dubia
Tel: (519) 763-4412 Fax: (519) 763-4419 EPS 1/RM/21
1 of4
Work Order : 236558
Sample Number : 55446
SAMPLE IDENTIFICATION
Company : ALS Laboratory Group, Waterloo
Location : Waterloo ON Date Collected :  2018-07-03
Substance : 12122725 - MS-08 Time Collected :  15:15
Sampling Method : Grab Date Received :  2018-07-04
Sampled By : BB/RB/BW Time Received :  14:00
Temp. on arrival : 17.0°C Date Tested : 2018-07-05

Sample Description :  Clear, yellow, odourless

Test Method : Test of Reproduction and Survival using the Cladoceran Ceriodaphnia dubia. Environment Canada,
Conservation and Protection. Ottawa, Ontario. Report EPS 1/RM/21, 2nd ed. (February 2007).

TEST RESULTS
Effect Value 95% Confidence Limits Statistical Method
LC30 >100% - -
IC25 (Reproduction) 35.1% 0.06*-41.2 Linear Interpolation (CETIS) a

The results reported relate only to the sample tested and as received.

SODIUM CHLORIDE REFERENCE TOXICANT DATA

Date Tested : 2018-07-04 Analyst(s) : CcM, IL, XD, RD
Organism Batch : Cd18-07 Test Duration : 6 days
IC25 Reproduction : 1.37 g/l LC50: 223 g/
95% Confidence Limits : 091-1.54 g/l 95% Confidence Limits :  2.01 - 2.49 g/L
Statistical Method : Linear Interpolation (CETIS)? Statistical Method : Linear Regression (MLE) (CETIS)*
Historical Mean IC25 : 131 gL Historical Mean LC50 : 221 g/l
Warning Limits (+ 2SD) : 1.00-1.71 g/L Warning Limits (+ 2SD):  1.87-2.62 g/L.
The reference toxicity test was performed under the same experimental conditions as those used with the test sample.

TEST CONDITIONS
Sample Filtration : None Test Volume per Replicate : 15 mL
Test Aeration : None Test Vessel : 19 mL polystyrene vial
pH Adjustment : None Depth of Test Solution : 4.8 cm
Hardness Adjustment : None Organisms per Replicate : 1
Daily Renewal Method : Transferred to fresh solutions Number of Replicates : 10
Control/Dilution Water : Well water (no chemicals added) Test Method Deviation(s) : None

COMMENTS

*The lower 95% confidence limit is less than the lowest concentration tested.

+All test validity criteria as specified in the test method cited above were satisfied.

*Statistical analysis could not be performed using non linear regression, since a suitable model could not be found. Therefore, test
results were calculated using Linear Interpolation (CETIS). In test concentrations where reproduction was stimulated (greater than

the control), data were replaced with control values for the purposes of statistical analysis, as recommended by Environment Canada
(2005).

Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)



AQUATOX

Work Order :
Sample Number :

236558
55446

TOXICITY TEST REPORT

Ceriodaphnia dubia
EPS 1/RM/21
2 of4

Test Organism :
Organism Batch :
Organism Origin :
Test Organism Origin :

Ceriodaphnia dubia
Cd18-07

Single in-house mass culture
Individual in-house cultures

Replicate : 1 2
Total (third or subsequent brood): 11 13
Total (first three broods): 20 22

TEST ORGANISMS
Range of Age (at start of test) :

Mean Brood Organism Mortality :

Ephippia in Culture :

Brood Organism Neonate Production

3
14
20

4 5
11 13
20 21

6
15
22

7
14
22

8
14
23

20:15h-23:10h
0%
No

9 10 Mean
15 10 13.0
23 21 214

No organisms exhibiting unusual appearance, behaviour, or undergoing unusual treatment were used in the test.

Ceriodaphnia dubia Reproductive Inhibition

100

TEST DATA

Cumulative Daily Test Organism Mortality (%)

Test Concentration (%)

R b Date Test Day Control 0.07 024 081 27 9 30 100
g 809 20180706 1 0 0 0 0 0 0 0 30
c %7 inhibition 2018-07-07 2 0 0 0 0 0 0 0 30
s 1 2018-07-08 3 0 0 0 0 0 0 0 30
5 20 2018-07-09 4 0 20 0 0 0 0 0 30
£ 0 ¢ <3 2018-07-10 5 0 20 0 10 0 0 0 30
FAR 2018-07-11 6 0 20 0 10 0 0 0 40
.E -40 4 Stimulation

B 607 Total Mortality (%) 0 20 0 10 0 0 0 40
S -80 -

-100 - T . - ; -
0 007 024 081 27 9 30 100
Test Concentration (%)
REFERENCES

® CETIS™, © 2000-2018. V.1.9.4.7. Comprehensive Environmental Toxicity Information System. Tidepool Scientific Software, LLC,
McKinleyville, CA 95519 [Program on disk and printed User's Guide].

Environment Canada, 2005. Guidance Document on Statistical Methods for Environmental Toxicity Tests. Environmental
Protection Series, Ottawa, Ont., Rept. EPS 1/RM/46.

Date : O&/ﬂg‘//f%

yyyy-mm-dd

fide

Approved By (/%
\Y

=
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&QU ATOX TOXICITY TEST REPORT
S Ceriodaphnia dubia
EPS 1/RM/21
3 of4
Work Order : 236558
Sample Number : 55446
Ceriodaphnia dubia Survival and Reproduction
Test Initiation Date : 2018-07-05
Initiation Time : 9:45
Test Completion Date : 2018-07-11
Concentration (%) Replicate 3(11 :::; Analyst(s) Concentration (%) Replicate 3/([7 ::_:;
Control Day 1 2 3 4 5 6 7 8 9 10 (£SD) 2.7 Day 1 2 3 4 5 6 7 8 9 10 (+SD)
2018-07-06 i 0 0 0 0 0 0 0 0 0 0 0 RD 20180706 ¢t 0 O O O O O O O O O 0
2018-07-07 2 0 0 0 0 0O 0 O 0 O © 0 MR 20180707 2 0O O O O O O O O O O 0
2018-07-08 3 4 o 3 3 0 4 4 0 5 4 2.7 MR 2018-07-08 3 2 5 1 6 0 1 5 5 2 4 31
2018-07-09 4 9 8 8 8 9 9 5 0 12 9 7.7 SEW 20180709 4 5 10 1 & 0 7 5 10 10 8 6.4
2018-07-10 s 0 0 O O O o0 O 0 0 O 0 MR 20180710 5 0 O O O 13 0 O O O O 1.3
2018-07-11 6 11 14 12 14 13 15 10 11 13 IS 12.8 XD 2018-07-11 6 9 12 10 13 12 15 14 10 12 16 123
Total 24 22 23 25 22 28 19 11 30 28 232 (t54) Total 16 27 12 27 25 23 24 25 24 28 23.1(#5.1)
Concentration (%) Replicate ‘I{V(l] f::; Concentration (%) Replicate \7([) T::;
0.07 Day 1 2 3 4 5 6 7 8 9 10 (SD) 9 Day 1 2 3 4 5 6 7 8 9 10 (*SD)
2018-07-06 1 0 0 0 0 0 0 0 0 0 O 0 20180706 1 0 0O O O O O O O O O 0
2018-07-07 2 0 0 0 0O O 0 O o0 0 O 0 20180707 2 0 0 O O O O O O 0 O 0
2018-07-08 3 0 2 3 4 1 0 0 0 0 0 1 20180708 3 0 4 0 4 0 6 3 0 3 3 2.3
2018-07-09 4 2 7 9 10 5x8 0x7 5 6 5.9 20180709 4 O 10 8 10 3 9 8 10 10 8 7.6
2018-07-10 5 2 0 0 0 O 5 0 4 0 5 1.6 201807-10 5 3 0 5 0 O 0O O 7 0 O 1.5
2018-07-11 6 2 6 13 15 0 14 0 6 8 12 7.6 2018-07-11 ¢ O 15 14 11 0 16 9 15 11 12 103
Total 6 15 25 29 6 27 0 17 13 23 16.1 (9.9 Total 3 29 27 25 3 31 20 32 24 23 21.7(%10.5)
Concentration (%) Replicate ‘I{V(l) ?r:g Concentration (%) Replicate \l;/(l) ‘::;
0.24 Day 1 2 3 4 5 6 78 9 10 (£SD) 30 Day 1 23 4 5 (] 7 8 9 10 (1SD)
2018-07-06 1 0 0 0 0O O 0 0 0 0 O 0 20180706 1 0 0O O O O O O O O O 0
2018-07-07 2 0 0 0 0 0 O 0 o0 0 O 0 20180707 2 0 0 O O O O O O 0 O 0
2018-07-08 3 0 3 1 4 0 5 4 0 4 5 2.6 2018-07-08 3 4 4 0 5 0*4 4 4 6 39
2018-07-09 4 8 7 6 7 8 S5 10 4 0 9 6.4 20180709 4 9 10 8 4 10 0 7 8 9 9 8.2
2018-07-10 s 4 0 0 0 5 0 0 4 0 O 1.3 20180710 5 0 0 O 7 0 O O 0 O 13 22
2018-07-11 6 9 9 12 8 8§ 11 14 12 0 10 9.3 2018-07-11 6 12 8 13 11 13 0 12 13 10 - 10.2
Total 21 19 19 19 21 21 28 20 4 24 19.6(6.1) Total 25 22 25 22 28 0 23 25 23 28 24.6(£2.3)
Concentration (%) Replicate xf:’n'; Concentration (%) Replicate xf:;
0.81 Day 1 2 3 4 5 6 7 8 9 10 (3SD) 100 Day 1 23 4 5 6 7 8§ 9 10 (3SD)
2018-07-06 1 0 0 0 0 O O O 0 0 ©0 0 20180706 1 0 O0x0x0 0 O O O 0 O0x 0
2018-07-07 2 0 0 O 0 0O O o0 0 0 O 0 20180707 2 0 0 O O O O O O O O 0
2018-07-08 3 0 0 0 0 O 0 O 0 4 5 0.9 20180708 3 0 0 O 0 O O O 0 0 O 0
2018-07-09 4 0 1 3 7 6 7 7 0 8 38 4.7 20180709 4 0 0 O O O 0 O 0 0 O 0
2018-07-10 5 4 4x3 5 0 0 0 0 0 O 1.6 20180710 5 0 0 O 0 3 4 0 0 3 0 1
2018-07-11 6 2 0 5 13 11 10 8 0 14 15 7.8 20180711 6 0 0O O O 2 0 Ox1 0O 0 0.3
Total 6 S 11 25 17 17 15 0 26 28 15.0(x9.5) Total 0 0 0 0 5 4 0 1 3 0 1319

NOTES : -All young produced by a test organism during its fourth and subsequent broods were discarded and not included in the above counts. The presence of two or more

neonates in any test chamber, during any given day of the test, constitutes a brood.

*No outlying data points were detected according to Grubbs Test (CETIS)".

* 2018-07-08: Vial for replicate 30-6 found empty with a crack in the bottom. The adult test organism could not be recovered, resulting in an accidental mortality
(MR). Therefore, this replicate was excluded from all calculations and statistical analyses. Test endpoints were calculated from a total of 9 test organisms exposed

in the 30% concentration (VC).

+2018-07-09: Dead neonates were observed in replicate Control-8 (SEW). Dead neonates have been excluded from the above counts and from statistical analysis

for the reproduction endpoint (VC).

"x"= test organism mortality
"= accidental test organism mortality

"-"=4th brood (see NOTES")

Data Reviewed By : =X

Date: 20i&-O8-2p
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Work Order : 236558
Sample Number: 55446

Ceriodaphnia dubia Water Chemistry Data

TOXICITY TEST REPORT
Ceriodaphnia dubia

EPS 1/RM/21

4 0of4

Conductivity Hardness (mg/L

Initial Chemistry:  Temp. (°C) DO (mg/L) pH (pmhos/cm) as CaCO3)
25.0 73 8.5 3680 1010
Day 0-1 Day1-2 Day2-3 Day3-4 Day4-5 Day5-6
Date : 2018-07-05 2018-07-06 2018-07-07 2018-07-08 2018-07-09 2018-07-10
Sub-sample Used 1 1 1 2 2 3
Temperature (°C) 25.0 25.0 25.0 24.0 24.0 24.0
Dissolved Oxygen (mg/L) 7.3 8.1 8.9 8.3 8.9 8.4
Dissolved Oxygen % Sat." 89 98 106 99 105 100
pH 8.5 8.3 8.1 8.2 7.9 8.2
Pre-aeration Time (min)’ 0 0 20 0 20 0
Analyst(s) Initial MV(RD) MV(RD) CCM(RD) CZN MV(RD) SEW
Final RD MR MR SEW MR XD
Control (0%)
Temp. (°C) Initial 25.0 25.0 25.0 25.0 24.0 25.0
Final 24.0 24.0 24.0 25.0 24.0 24.0
DO % Sat.! Initial 100 99 100 99 101 98
DO (mg/L) Initial 8.2 8.1 8.3 8.2 8.5 8.0
Final 7.5 7.6 7.7 7.3 7.5 7.6
pH Initial 8.4 8.4 8.4 8.4 8.4 8.4
Final 8.3 8.3 8.3 8.2 8.1 8.1
Cond. (umhos/cm) Initial 658 654 672 669 680 676
0.07 %
Temp. (°C) Initial 25.0 25.0 25.0 25.0 24.0 25.0
Final 24.0 24.0 24.0 25.0 24.0 24.0
DO (mg/L) Initial 8.1 8.0 8.3 8.4 8.1 8.0
Final 7.4 7.7 7.6 7.3 7.4 7.6
pH Initial 8.4 8.4 8.4 8.4 8.4 8.4
Final 8.3 8.3 8.3 8.2 8.1 8.2
Cond. (umhos/cm) Initial 661 661 677 689 688 683
9%
Temp. (°C) Initial 25.0 25.0 25.0 25.0 24.0 25.0
Final 24.0 24.0 24.0 25.0 24.0 24.0
DO (mg/L) Initial 8.1 8.1 8.2 8.3 7.9 8.1
Final 7.3 7.6 7.6 73 7.6 7.7
pH Initial 83 8.3 8.3 8.4 8.3 8.3
Final 8.2 8.2 8.2 8.1 8.1 8.1
Cond. (umhos/cm) Initial 1017 1015 1031 1028 1034 1034
100 %
Temp. (°C) Initial 25.0 25.0 25.0 25.0 24.0 25.0
Final 24.0 24.0 24.0 25.0 24.0 24.0
DO (mg/L) Initial 7.8 8.2 8.4 8.3 83 8.2
Final 7.4 7.6 7.6 7.4 7.4 7.6
pH Initial 8.4 8.1 8.0 8.2 8.2 8.1
Final 7.2 7.3 7.4 7.2 7.3 7.3
Cond. (umhos/cm) Initial 3700 3700 3690 3670 3690 3690

"n .

= not measured

' % saturation (adjusted for actual temperature and barometric pressure)

? <100 bubbles/minute



AquaTox Testing & Consulting Inc. TOXICITY TEST REPORT
B-11 Nicholas Beaver Rd.

Puslinch ON NOB 2J0 Lemna minor
Tel: (519) 763-4412 Fax: (519) 763-4419 EPS 1/RM/37
Page 1 of 4
Work Order : 236558
Sample Number : 55446
SAMPLE IDENTIFICATION

Company : ALS Laboratory Group, Waterloo Sampled By : BB/RB/BW
Location : Waterloo ON Date Collected : 2018-07-03
Job Number : L2122725 Time Collected : 15:15
Substance : L2122725 - MS-08 Date Received : 2018-07-04
Sampling Method : Grab Time Received : 14:00
Temp. on arrival : 17.0°C Date Tested : 2018-07-06

Sample Description :  Clear, yellow, odourless

Test Method : Test for Measuring the Inhibition of Growth using the Freshwater Macrophyte, Lemna minor.
Method Development and Application Section, Environmental Technology Centre, Environment
Canada. Ottawa, Ontario. Report EPS 1/RM/37, 2nd ed. (January 2007).

TEST RESULTS
Effect Value 95% Confidence Limits Statistical Method
IC25 (Weight) 80.0% 54.1-109* Nonlinear Regression (CETIS) a
IC25 (Frond Production) 35.5% 25.6-46.4 Nonlinear Regression (CETIS) a

The results reported relate only to the sample tested and as received.

POTASSIUM CHLORIDE REFERENCE TOXICANT DATA

Date Tested : 2018-07-18 Historical Geometric Mean [C25 : 2.07 g/L

Test Duration : 7 days Warning Limits (+ 2SD) : 1.62-2.66 g/L
IC25 (Frond Production) :  1.47 g/L** Growth Medium : Modified APHA
95% Confidence Limits:  1.15-1.80 g/L Analyst(s) : MA

Statistical Method : Non-Linear Regression (CETIS)?

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

TEST CONDITIONS

Test Organism : Lemna minor L., Strain 7730 Test Type : Static (no sub-samples required)
Organism Batch : Lm18-06 Control/Dilution Medium : Modified APHA
Culture Origin : UTCC 492 Medium Preparation Water : Distilled Water
Test Organism Source : Axenic in-house culture Source of Water : Morning Mist
Culture Medium : Modified Hoaglands E+ Medium Preparation Chemicals : Modified APHA stocks A, B, C (10 mL/L)
Age (on Test Day 0) : 10 days Nutrient Spiking of Sample : Modified APHA stocks A, B, C (10 mL/L)
Health Criteria (in APHA) : 21-fold frond increase in 7 days Replicates per Concentration : 4
Organism Acclimation : 19:30 h in APHA medium Test Volume per Replicate : 100 mL
Inoculum (Test Day 0) : 2 plants (3 fronds per plant) Test Vessel : 250 mL glass Erlenmeyer flask
Sample Filtration : 1 pm (Whatman GF/C) Depth of Test Solution : 4.0 cm
Sample Pre-aeration : 20 min. at <100 bubbles/min. Photoperiod/Light Intensity : Continuous, 4160 - 5250 lux
pH Adjustment : None Test Method Deviation(s) : None
Hardness Adjustment : None
COMMENTS

*All test validity criteria as specified in the test method cited above were satisfied.
*Note: In the case of effluents, an upper 95% confidence limit of 97% is inferred, since a concentration greater than 97% is not possible.
Statistically, however, a confidence limit which is greater than 97% effluent is valid.
**Note: The reference toxicant test result exceeded the 95% warning limits for historical data. Approximately 5% of the results would be
expected to fall outside the warning limits. No other unusual circumstances were observed and therefore the test result is considered
acceptable.

Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)



,{m TOXICITY TEST REPORT

............... Lemna minor

EPS 1/RM/37
Work Order : 236558 Page2 of4
Sample Number : 55446
Lemna minor Growth Inhibition
100 100
80 80 4
60 - o & 60 o 3
Inhibition = Inhibition
=1 40 - 2 40 -
L= p = =
= g M r £ 207
< 3 2 3
S5 oe I
S 201 Eg -20
s -40 4 Stimulation g -40 1 Stimulation
-60 & -60
-80 - -80 -
-100 7 T 5 T T T ~-100 T T T T T T
0 0.07 024 079 26 87 291 97.0 0 0.07 024 079 26 87 291 970
Test Concentration (%) Test Concentration (%)
TEST MONITORING
Initiation Date : 2018-07-06 Termination Date : 2018-07-13
Intitiation Time : 11:15 Termination Time : 11:00
Initiated By : MA Terminated By : MDS(SEW)
Temperature Monitoring pH Monitoring
Test Day Date Temperature Concentration (%) Day 0 Day 7
O
0 (unmodified sample) 2018-07-06 25.0 100 (unmodified sample) 85 -
0 2018-07-06 250 Contro] 84 8.4
1 2018-07-07 25.5 0.07 84 8.4
2 2018-07-08 26.0 0.24 - -
3 2018-07-09 25.5 0.79 - -
4 2018-07-10 25.0 2.6 83 8.4
5 2018-07-11 25.0 8.7 - -
6 2018-07-12 25.0 29.1 - -
7 2018-07-13 25.5 97.0 7.9 8.2
"—" = not required
REFERENCES

* CETIS™, © 2000-2018. V.1.9.4.7. Comprehensive Environmental Toxicity Information System. Tidepool Scientific Software, LLC,
McKinleyville, CA 95519 [Program on disk and printed User's Guide].

yyyy-mm-dd L,Piéject Manager

Date - &Zj / f oF 2o Approved By: 2 %\
“ O



AQUATOX TOXICITY TEST REPORT
e Lemna minor

EPS 1/RM/37

Work Order : 236558 Page 3 of 4
Sample Number : 55446

Lemna minor Frond Increase

Test Concentration  Replicate  Frond Count Frond Count Frond Mean Frond Standard CV (%) Frond/Root Appearance (Day 7)

(%) Day 0% Day 7 Increase Increase Deviation

A 6 115 109
Control B 6 132 126 110.00 11.17 10.2  Fronds healthy, appearance normal in

C 6 110 104 all replicates.
D 6 107 101
A 6 86 80

0.07 B 6 116 110 97.50 16.46 16.9  Fronds healthy, appearance normal in
C 6 119 113 all replicates.
D 6 93 87
A 6 79 73

0.24 B 6 116 110 95.50 16.05 16.8  Fronds healthy, appearance normal in
C 6 109 103 all replicates.
D 6 102 96
A 6 88 82

0.79 B 6 109 103 94.75 12.12 12.8  Fronds healthy, appearance normal in
C 6 93 87 all replicates.
D 6 113 107
A 6 99 93

2.6 B 6 100 94 98.75 8.92 9.0 Fronds healthy, appearance normal in
fe 6 118 112 all replicates.
D 6 102 96
A 6 119 113

8.7 B 6 104 98 103.00 6.78 6.6 A few pale green/yellowed fronds
C 6 106 100 present in all replicates.
D 6 107 101
A 6 81 75

29.1 B 6 79 73 76.75 435 5.7 Some pale green/yellowed fronds
C 6 82 76 present in all replicates.
D 6 89 83
A 6 60 54

97.0 B 6 40 34 46.25 9.67 20.9  Many pale green/yellowed fronds
c 6 60 54 present in all replicates.
D 6 49 43

NOTES: *No unusual appearance or treatment of culture prior to testing. Test inoculated with healthy plants.
*No stimulation of frond increase compared to the control was observed at any test level.
*A 19.3-fold increase in frond number was observed in the control over the testing period.
*No outlying data points were detected according to Grubbs Test (CETIS).

n_ft_

not available/not required
Test Data Reviewed By :_ \C
Date :_ 018 ~0 8-09




AQUATOX TOXICITY TEST REPORT

= Lemna minor
EPS 1/RM/37
Page 4 of 4

e

Work Order : 236558
Sample Number: 55446

Lemna minor Frond Weight Data

Test Concentration Replicate Dry Weight of Treatment Mean  Standard Deviation
(%) Fronds (mg) Dry Weight (mg)

10.47

10.32 9.89 0.71
9.88

8.90

8.18

10.62 9.49 1.12
10.19

8.95

7.68

9.84 8.58 0.92
8.20

8.61

8.76

9.91 9.30 0.54
8.93

9.60

9.30

9.03 9.32 0.60
10.16

8.79

10.35

9.15 9.53 0.69
8.81

9.81

732

7.36 7.58 0.34
7.57

8.07

6.96

6.13 6.83 0.62
7.60

6.63

Control

0.07

0.24

0.79

2.6

8.7

29.1

97.0

OO0 w»iU0% >»|00T >|0U0® »[00T >»{00@ »|00CT »(00 3 »

NOTES : *No stimulation of weight compared to the control was observed at any test level.
*No outlying data points were detected according to Grubbs Test (CETIS)?.

n_w_

not available/not required

Test Data Reviewed By :_ NC.
Date :_Q0(®-08-09




AquaTox Testing & Consuiting Inc. TOXICITY TEST REPORT
B-11 Nicholas Beaver Rd. Pseudokirchneriella subcapitata
Puslinch ON NOB 2J0
Tel: (519) 763-4412 Fax: (519) 763-4419 EPS 1/RM/25
1of2
Work Order : 236558
Sample Number : 55446
SAMPLE IDENTIFICATION
Company : ALS Laboratory Group, Waterloo
Location : Waterloo ON Date Collected : 2018-07-03
Job Number : L2122725 Time Collected : 15:15
Substance : L2122725 - MS-08 Date Received : 2018-07-04
Sampling Method : Grab Time Received : 14:00
Sampled By : BB/RB/BW Date Tested : 2018-07-05
Sample Description :  Clear, yellow, odourless Temp. on arrival : 17.0°C

Test Method : Growth Inhibition Test Using a Freshwater Alga. Environment Canada, Conservation and Protection.
Ottawa, Ontario. Report EPS 1/RM/25, 2nd ed. (March 2007).
72-h TEST RESULTS
Effect Value 95% Confidence Limits Statistical Method
IC25 (Growth) >90.91% - -

The results reported relate only to the sample tested and as received.

Date Tested :
Organism Batch :
Test Duration :
1C25 Growth :

95% Confidence Limits :

ZINC (AS ZINC SULPHATE) REFERENCE TOXICANT DATA

2018-07-03
Ps18-07

72 hours
11.2 pg/L

8.1-14.3 pg/L

Statistical Method :
Historical Mean IC25 :
Warmning Limits (+ 2SD) :
Analyst(s) :

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

Non-linear Regression (CETIS)?
10.1 pg/L

45-229 pg/L

MA, AS

Test Organism :
Culture Origin :
Strain Number :
Organism Batch :

CPCC 37
Ps18-07

TEST ORGANISM

Pseudokirchneriella subcapitata
University of Waterloo, Waterloo ON

Source :

Cell Density at 0-h :
Inoculum Prepared :
Age (at start of test) :

*Algal growth curve is determined at least twice per year as required by the test method cited above.

*No unusual appearance or treatment of culture prior to testing.

In-house culture

10273 cells/mL

00:15 h prior to test initiation
3 days (in exponential growth)

Test Type :
Test Duration :

Static
72 hours

Mean Temperature (+ SD) : 24.4°C (£ 0.3 )

Sample Pre-aeration :

Sample Filtration :
Volume Filtered:

Control/Dilution Water ;
Enrichment Medium :

Test Vessel :

None

0.45 pm preconditioned filter

>10 mL

Millipore Milli-Q (no chemicals added)
Stock 2B: EDTA reduced to 25%
U-shaped polystyrene microplate

TEST CONDITIONS

Volume per Replicate :
Control Replicates:
Test Replicates :
Concentrations Tested :

Photoperiod :

Light Intensity :

pH Adjustment :

Hardness Adjustment :
Test Method Deviation(s) :

220 uL

10

4

10 + Control
Continuous light
3910-4360 lux
None

None

None

COMMENTS

*All test validity criteria as specified in the test method cited above were satisfied.

Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)



AQUATOX

Work Order :
Sample Number :

236558
55446

Pseudokirchneriella subcapitata Growth Inhibition

100

80
60 -
40 1

TOXICITY TEST REPORT

Pseudokirchneriella subcapitata

EPS 1/RM/25
20f2

20 Inhibition
5 _ 0
23 20
EE -40 A
sg 90]
% 0\3 .1-88 ] Stimulation b
CR
-140 1
-160
-180
-200 . ;
0.00 2.85 5.68 1136 2273 4546 9091
Test Concentration (%)
CELL ENUMERATION AT 72-HOURS
Initiated By : MA/CZN Sample pH (at 0 hours) : 8.5
Completion/Enumeration Date : 2018-07-08 Control pH (at 0 hours) : 7.0
Enumerated By : AS Control pH (at 72 hours) : 7.0

Enumeration Method :

Manual (haemocytometer)

Cell Concentration (x 10000 cells/mL)

Control Cell Increase Factor :

28.9 times growth

Cell Yield (x 10000 cells/mL)

Concentration Replicate Mean Standard CV (%) Stimulation
(%) 1 2 3 4 7 8 9 10 Deviation (% of control)**
Control 30.0 30.5 22.0 30.0 33.0 26.5 39.5 26.0 28.66 522 18.22 -
0.18 - - - - - - ~ _ _ _ _ B
0.35 - - - - - - - - - - - -
0.71 - - - - - - - - - - - -
1.42 - - - - - - - - - - - -
2.85 83.0 81.5 93.0 - - - - - 84.81 6.25 7.37 195.90
5.68 72.5 77.0 66.0 - - - - - 70.81 5.53 7.81 147.05
11.36 98.5 75.5 68.5 - - - - - 79.81 15.70 19.67 178.46
22.73 74.0 82.0 71.0 - - - - - 74.64 5.69 7.62 160.43
45.46 64.0 68.5 81.0 - - - - - 70.14 8.81 12.56 144.73
90.91 60.5 55.5 535 - - - - - 55.47 3.61 6.50 93.55
NOTES : **Statistically significant stimulation, according to ANOVA/Dunnett Multiple Comparison Test (CETIS)?, (a=0.05).
*Control replicates 5 and 6 used for pH measurement.
*The Mann-Kendall test shows that there is no inhibitory gradient (¢=0.05).
*No outlying data points were detected according to Grubbs Test (CETIS)™.
""" = not enumerated/not required Data Reviewed By : A
Date : Jol8-oR-oF

REFERENCES

® CETIS™, © 2000-2018. V.1.9.4.7. Comprehensive Environmental Toxicity Information System. Tidepool Scientific Software, LLC,

McKinleyville, CA 95519 [Program on disk and printed User's Guide].

o Lonsfofse

yyyy-mm-dd

Approved By :

Ao

-
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AquaTox Testing & Consulting Inc. TOXICITY TEST REPORT
B-11 Nicholas Beaver Rd. Daphnia magna
Puslinch ON NOB 2J0 Page 1 of 2
Tel: (519) 763-4412 Fax: (519) 763-4419

Work Order : 236558
Sample Number : 55446

SAMPLE IDENTIFICATION
Company : ALS Laboratory Group, Waterloo Sampled By : BB/RB/BW
Location : Waterloo ON Time Collected : 15:15
Job Number : L2122725 Date Collected : 2018-07-03
Substance : 12122725 - MS-08 Date Received : 2018-07-04
Sampling Method : Grab Date Tested : 2018-07-04
Sample Description :  Clear, yellow, odourless Temp. on arrival :  17.0°C
Test Method : Reference Method for Determining Acute Lethality of Effluents to Daphnia magna. Environment

Canada EPS 1/RM/14 (Second Edition, December 2000, with February 2016 amendments).

48-h TEST RESULTS

Substance Effect Value
Control Mean Immobility , 0.0 %
Mean Mortality 0.0 %

100% Mean Immobility 0.0%
Mean Mortality 33%

The results reported relate only to the sample tested.

REFERENCE TOXICANT DATA

Toxicant : Sodium Chloride Historical Mean LC50 : 6.1 g/L

Date Tested : 2018-06-26 Warning Limits (+ 2SD) : 56-6.5gL
LC50: 6.2 gL Organism Batch : Dm18-12

95% Confidence Limits : 6.0-6.4¢/L Analyst(s) : TZL, CZN, SEW
Statistical Method : Spearman-Kirber

Daphnia magna CULTURE HEALTH DATA

Time to First Brood : 9.2 days Mean Young Per Brood : 28.9
Culture Mortality : 2.6% (previous 7 days)
TEST CONDITIONS
Sample Treatment : None Number of Replicates : 3
pH Adjustment : None Test Organisms / Replicate : 10
Test Aeration : None Total Organisms / Test Level : 30
Organism Batch : Dm18-12 Organism Loading Rate : 15.0 mL/organism
Test Method Deviation(s) : None

pute: Dﬁﬁ/(g -07-0f Agproved é/& < _—

yvyy-mm-dd Project M(@

Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)



AQUATOX

TOXICITY TEST REPORT

Daphnia magna

Page 2 of 2
Work Order: 236558
Sample Number: 55446
Hardness Hardness pH D.O. Cond. Temp. 0, Sat. (%)" Total Pre-Aeration
(mg/L as CaCO3) Adjustment (mg/L) (rmhos/cm) °C) Time (h) @ 30 mL/min/L
Initial Water Chemistry: >1000 None 8.4 8.5 3530 21.0 100 0:00
0 hours
Date & Time 2018-07-04 14:55
Technician: MDS
Test Conc. (%) Mortality Immobility pH D.O. Cond. Temp.  O,Sat. (%) Hardness
100A 0 0 84 8.5 3530 21.0 100 >1000
100B 0 0 84 8.5 3530 21.0 100 >1000
100C 0 0 84 85 3530 21.0 100 >1000
Control A 0 0 8.5 8.7 747 21.0 100 230
Control B 0 0 85 8.7 747 21.0 100 230
Control C 0 0 8.5 8.7 747 21.0 100 230
Notes:
24 hours
Date & Time 2018-07-05 14:55
Technician: CZN
Test Conc. (%) Mortality Immobility pH D.O. Cond. Temp.
100A - 0 - - - 21.0
100B - 0 - - - 21.0
100C - 0 - - - 21.0
Control A - 0 - — - 21.0
Control B - 0 - - - 21.0
Controi C - 0 - - - 21.0
Notes:
48 hours
Date & Time 2018-07-06 14:55
Technician: MDS
Test Conc. (%) Mortality Immobility pH D.O. Cond. Temp.
100A 0 0 7.3 8.3 3560 20.0
1008 0 0 7.3 8.3 3560 20.0
100C 1 0 7.4 8.4 3550 20.0
Control A 0 0 8.5 8.5 762 20.0
Control B 0 0 8.5 8.6 761 20.0
Control C 0 0 8.5 8.5 761 20.0
Notes:
Control organisms showing stress: 0
Organism Batch : Dm18-12

Number immobile does not include number of mortalities.

— = not measured/not required
' adjusted for actual temp. & barometric pressure

Test Data Reviewed By: ~=75

Date: Ze i8-o1- 09



B-11 Nicholas

AquaTox Testing & Consulting Inc.

Beaver Rd.

Puslinch ON NOB 2J0
Tel: (519) 763-4412 Fax: (519) 763-4419

TOXICITY TEST REPORT

Rainbow Trout
Page 1 of 2

Work Order : 236558
Sample Number : 55446
SAMPLE IDENTIFICATION
Company : ALS Laboratory Group, Waterloo Sampled By : BB/RB/BW
Location : Waterloo ON Time Collected :  15:15
Job Number : L2122725 Date Collected :  2018-07-03
Substance : L2122725 - MS-08 Date Received:  2018-07-04
Sampling Method : ~ Grab Date Tested : 2018-07-04
Sample Description :  Clear, yellow, odourless Temp. on arrival : 17.0°C
Test Method : Reference Method for Determining Acute Lethality of Liquid Effluents to Rainbow Trout.
Environment Canada, EPS 1/RM/13 (2nd Edition, December 2000, with May 2007 and February 2016
amendments).
96-h TEST RESULTS
Substance Effect Value
Control Mean Immobility 0.0 %
Mean Mortality 0.0 %
100% Mean Immobility 0.0 %
Mean Mortality 0.0 %
The results reported relate only to the sample tested and as received.
POTASSIUM CHLORIDE REFERENCE TOXICANT DATA
Organism Batch : T18-15 Date Tested : 2018-07-01
LC50 : 3566 mg/L Historical Mean LC50 : 3691 mg/L
95% Confidence Limits : 3192 - 3968 mg/L Warning Limits (= 2SD) : 3038 - 4484 mg/L
Statistical Method : Linear Regression (MLE) Analyst(s) : FS, TA, TL
. . TEST FISH . .
Control Fish Sample Size : 10 Cumulative stock tank mortality: 0.1 % (prev. 7 days)
Mean Fish Weight (+ 2 SD) : 0.53+0.28¢g Mean Fish Fork Length (+ 2 SD) : 38.1 6.3 mm
Range of Weights : 030-0.74¢ Range of Fork Lengths (mm) : 33 -43 mm
Fish Loading Rate : 03 gL
TEST CONDITIONS
Test Organism : Oncorhynchus mykiss Volume Tested (L) : 17
Sample Treatment : None Number of Replicates : 1
pH Adjustment : None Organisms Per Replicate : 10
Test Aeration : Yes Total Organisms Per Test Level : 10
Pre-aeration/Aeration Rate : 6.5 + 1 mL/min/L Test Method Deviation(s) : None

AZMQ 07

wyy-mm-dd
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Approved by:

“Project Manager

Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accredltanon Inc. (CALA)



AQUATOX TOXICITY TEST REPORT
R Rainbow Trout

Work Order: 236558 Page 2 of 2
Sample Number: 55446
pH D.O. Cond. Temp. O, Sat. (%)
Total Pre-Aeration (mg/L) (rmhos/cm) (°C)
Time (h)
0:30 Initial Water Chemistry: 8.6 8.7 3552 16.0 -
Chemistry after 30min air: 8.6 8.7 3531 16.0 95
0 hours
Date & Time 2018-07-04  16:10
Technician: TA(TL)
Test Cone. (%) Mortality Immobility pH D.O. Cond. Temp. 0, Sat. (%)
100 0 0 8.6 8.7 3531 16.0 95
Control 0 0 8.1 9.4 827 15.5 99
Notes:
24 hours
Date & Time 2018-07-05 16:10
Technician: MW(TL)
Test Cone. (%) Mortality Immobility pH D.O. Cond. Temp.
100 0 0 6.6 8.6 3566 16.0
Control 0 0 - - - 16.0
Notes:
48 hours
Date & Time 2018-07-06  16:10
Technician: TA(TL)
Test Conc. (%) Mortality Immobility pH D.O. Cond. Temp.
100 0 0 6.5 8.3 3567 15.0
Control 0 0 - — - 15.0
Notes:
72 hours
Date & Time 2018-07-07  16:10
Technician: TL
Test Cone. (%) Mortality Immobility pH D.O. Cond. Temp.
100 0 0 6.6 8.9 3568 15.0
Control 0 0 - - - 15.0
Notes:
96 hours
Date & Time 2018-07-08 16:10
Technician: TL
Test Cone. (%) Mortality Immobility pH D.O. Cond. Temp.
100 0 0 6.7 8.8 3568 15.5
Control 0 0 8.2 9.2 822 15.5
Notes:

Control organisms showing stress: 0
Organism Batch : T18-15

"—" = not measured/not required

Number immobile does not include number of mortalities.

" adjusted for actual temp. & barometric pressure Test Data ReViewed By:ﬁ’.s
Date:_0{8-CT1-6Q
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Chain of Custody (COC) / Analytical

Request Form

Canada Toll
www.alsglobal.com

Affix ALS barcode label here

(lab use only)

Free: 1 800 668 9878

COC Number: 15 -

Page 1 of 1

Report To Contact and company name below will appear on the final report Report Format / Distribution Select Service Level Below - Please confirm all E&P TATs with your AM - surcharges will apply
Company: Baffinland Iron Mines Corp. Select Report Format: PDF EXCEL EDD (DIGITAL) Regular [R] [ standard TAT if received by 3 pm - business days - no surcharges apply
Contact: Wiliam Bowden and Connor Devereaux Quality Control (QC) Report with Report Yes []No . g 4 day [P4] | E 1 Business day [E1] |
Phone: 647-253-0596 EXT 6016 [ compare Results to Criteria on Report - provide details below if box checked E é 3 day [P3] | % Same Day, Weekend or
Company address below will appear on the final report Select Distribution: EMAIL O mae [ eax = é 2 day [P2] O a Statutory holiday [EO0]
Street: 2275 Upper Middle Rd. E., Suite #300 Email 1 or Fax bimcore@alsglobal.com Date and Time Required for all E&P TATSs: I
City/Province: Oakville, ON Email 2 bimww@alsglobal.com For tests that can not be performed according to the service level selected, you will be contacted.
Postal Code: | L6H 0C3 Email 3 Analysis Request
Invoice To Same as Report To Yes [INO Invoice Distribution Indicate Filtered (F), Preserved (P) or Filtered and Preserved (F/P) below
Copy of Invoice with Report [ YES NO Select Invoice Distribution: EMAIL [ MAIL ] FAX
Company: Email 1 or Fax ap@baffinland.com
Contact: Email 2 commercial@baffinland.com o
Project Information Oil and Gas Required Fields (client use) _8
ALS Account # / Quote #: 23642 /Q42455 AFE/Cost Center: PO# ‘g
Job #: MS-08 Major/Minor Code: Routing Code: &_)
PO/ AFE: 4500040417 Requisitioner: g
LSD: Location: . -g
= 3 z
ALS Lab Work Order # (lab use only) iL2122725 ALS Contact: Sampler: BW/DS/BB E é
ALS Sample # Sample Identification and/or Coordinates Date Time % g- %
(lab use only) (This description will appear on the report) (dd-mmm-yy) (hh:mm) Sample Type % (% ?,
MS-08 3-Jul-18 15:15 Water EO | EO | EO 11
Drinking Water (DW) Samples‘ (client use) Special Instructions / Specify Criteria(etlc;::r:l:: (r:«e(;)cc)r;:);;:licking on the drop-down list below — SSAPLE COND”';: 2§S:52:;:5ED (|$:SU5(5D°“|Y)'\10 D
Are samples taken from a Regulated DW System? Ice Packs D Ice Cubes D Custody seal intact  Yes D No D

[ ves NO Cooling Initiated ]
Are samples for human drinking water use? Gen chem's tested on site. INIITIAL COOLER TEMPERATURES °C FINAL COOLER TEMPERATURES °C
] ves NO 15 ’ |
SHIPMENT RELEASE (client use INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT RECEPTION (lab use only)
Released by:Ben Widdowson Date:03-Jul-18 Time: | Received by: F.Khalili Date: 3-Jul-18 Time: Received by: Date: Time:
17:50 16:30
REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION WHITE - LABORATORY COPY YELLOW - CLIENT COPY OCTOBER 2015 FRONT

Failure to complete all portions of this form may delay analysis. Please fill in this form LEGIBLY. By the use of this form the user acknowledges and agrees with the Terms and Conditions as specified on the back page of the white - report copy.

1. If any water samples are taken from a Regulated Drinking Water (DW) System, please submit using an Authorized DW COC form.


http://www.alsglobal.com/#

Baffinland lIron Mine’s Corporation (Oakville) Date Received: 04-JUL-18

ATTN: William Bowden/Connor Devereaux Report pate: 30-JUL-18 10:39 (MT)
2275 Upper Middle Rd. E. Version: FINAL
Suite #300

Oakyville ON L6H 0C3 _
Client Phone: 647-253-0596

Certificate of Analysis

Lab Work Order #: L2123447

Project P.O. #: 4500040417
Job Reference: MS-08 EFFLUENT CHARACTERIZATION

C of C Numbers:
Legal Site Desc:

Rick Hawthorne
Account Manager

[This report shall not be reproduced except in full without the written authority of the Laboratory.]

ADDRESS: 60 Northland Road, Unit 1, Waterloo, ON N2V 2B8 Canada | Phone: +1 519 886 6910 | Fax: +1 519 886 9047
ALS CANADALTD Part of the ALS Group ~ An ALS Limited Company



MS-08 EFFLUENT CHARACTERIZATION

ALS ENVIRONMENTAL ANALYTICAL REPORT

L2123447 CONTD....

PAGE 2 of 6
Version: FINAL

Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch

L2123447-1  MS-08-US

Sampled By: BW/DS/BB on 03-JUL-18 @ 16:40

Matrix: WATER

Physical Tests
Conductivity 33.0 3.0 umhos/cm 05-JUL-18 |R4112997
Hardness (as CaCO3) 16 HTC 10 mg/L 04-JUL-18
pH 7.69 PEHR 0.10 pH units 05-JUL-18 |R4113012
Total Suspended Solids <2.0 2.0 mg/L 05-JUL-18 | 05-JUL-18 |R4113300

Anions and Nutrients
Alkalinity, Total (as CaCO3) 15 10 mg/L 05-JUL-18 |R4113116
Ammonia, Total (as N) <0.020 0.020 mg/L 05-JUL-18 |R4113387
Chloride (Cl) 0.86 0.50 mg/L 04-JUL-18 |R4113310
Fluoride (F) <0.020 0.020 mg/L 04-JUL-18 |R4113310
Nitrate (as N) <0.020 0.020 mg/L 04-JUL-18 |R4113310
Total Kjeldahl Nitrogen <0.15 0.15 mg/L 04-JUL-18 05-JUL-18 |R4113724
Phosphorus, Total 0.0062 0.0030 mg/L 04-JUL-18 05-JUL-18 |R4112888
Sulfate (SO4) 0.50 0.30 mg/L 04-JUL-18 |R4113310

Organic / Inorganic Carbon
Dissolved Organic Carbon 1.02 0.50 mg/L 05-JUL-18 |R4112868
Total Organic Carbon 1.16 0.50 mg/L 05-JUL-18 |R4112869

Total Metals
Aluminum (Al)-Total 0.146 0.0050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Antimony (Sb)-Total <0.00010 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Arsenic (As)-Total <0.00010 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Barium (Ba)-Total 0.00319 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Beryllium (Be)-Total <0.00010 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Bismuth (Bi)-Total <0.000050 0.000050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Boron (B)-Total <0.010 0.010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Cadmium (Cd)-Total <0.0000050 0.0000050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Calcium (Ca)-Total 3.30 0.050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Cesium (Cs)-Total 0.000018 0.000010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Chromium (Cr)-Total <0.00050 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Cobalt (Co)-Total <0.00010 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Copper (Cu)-Total <0.0010 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Iron (Fe)-Total 0.112 0.010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Lead (Pb)-Total 0.000120 0.000050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Lithium (Li)-Total <0.0010 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Magnesium (Mg)-Total 1.82 0.0050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Manganese (Mn)-Total 0.00182 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Molybdenum (Mo)-Total 0.000063 0.000050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Nickel (Ni)-Total <0.00050 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Phosphorus (P)-Total <0.050 0.050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Potassium (K)-Total 0.384 0.050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Rubidium (Rb)-Total 0.00092 0.00020 mg/L 04-JUL-18 04-JUL-18 |R4112807
Selenium (Se)-Total <0.000050 0.000050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Silicon (Si)-Total 0.66 0.10 mg/L 04-JUL-18 04-JUL-18 |R4112807

* Refer to Referenced Information for Qualifiers (if any) and Methodology.




MS-08 EFFLUENT CHARACTERIZATION

ALS ENVIRONMENTAL ANALYTICAL REPORT

L2123447 CONTD....

PAGE 3 of 6
Version: FINAL

Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L2123447-1 MS-08-US
Sampled By: BW/DS/BB on 03-JUL-18 @ 16:40
Matrix: WATER
Total Metals
Silver (Ag)-Total <0.000050 0.000050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Sodium (Na)-Total 0.383 0.050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Strontium (Sr)-Total 0.0032 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Sulfur (S)-Total <0.50 0.50 mg/L 04-JUL-18 04-JUL-18 |R4112807
Tellurium (Te)-Total <0.00020 0.00020 mg/L 04-JUL-18 04-JUL-18 |R4112807
Thallium (TI)-Total <0.000010 0.000010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Thorium (Th)-Total 0.00014 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Tin (Sn)-Total <0.00010 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Titanium (Ti)-Total 0.00693 0.00030 mg/L 04-JUL-18 04-JUL-18 |R4112807
Tungsten (W)-Total <0.00010 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Uranium (U)-Total 0.000167 0.000010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Vanadium (V)-Total <0.00050 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Zinc (Zn)-Total <0.0030 0.0030 mg/L 04-JUL-18 04-JUL-18 |R4112807
Zirconium (Zr)-Total <0.00030 0.00030 mg/L 04-JUL-18 04-JUL-18 |R4112807
Radiological Parameters
Ra-226 0.0069 0.0065 Ba/L 10-JUL-18 24-JUL-18 |R4070789
L2123447-2 MS-08-DS
Sampled By: BW/DS/BB on 03-JUL-18 @ 16:20
Matrix: WATER
Physical Tests
Conductivity 41.2 3.0 umhos/cm 05-JUL-18 |R4112997
Hardness (as CaCO3) 20 HTC 10 mg/L 04-JUL-18
pH 7.61 PEHR 0.10 pH units 05-JUL-18 |R4113012
Total Suspended Solids 3.9 2.0 mg/L 05-JUL-18 | 05-JUL-18 |R4113300
Anions and Nutrients
Alkalinity, Total (as CaCO3) 16 10 mg/L 05-JUL-18 |R4113116
Ammonia, Total (as N) <0.020 0.020 mg/L 05-JUL-18 |R4113387
Chloride (ClI) 0.78 0.50 mg/L 04-JUL-18 |R4113310
Fluoride (F) <0.020 0.020 mg/L 04-JUL-18 |R4113310
Nitrate (as N) <0.020 0.020 mg/L 04-JUL-18 |R4113310
Total Kjeldahl Nitrogen <0.15 0.15 mg/L 04-JUL-18 05-JUL-18 |R4113724
Phosphorus, Total 0.0075 0.0030 mg/L 04-JUL-18 | 05-JUL-18 |R4112888
Sulfate (SO4) 2.31 0.30 mg/L 04-JUL-18 |R4113310
Organic / Inorganic Carbon
Dissolved Organic Carbon 1.04 0.50 mg/L 05-JUL-18 |R4112868
Total Organic Carbon 1.16 0.50 mg/L 05-JUL-18 |R4112869
Total Metals
Aluminum (Al)-Total 0.283 0.0050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Antimony (Sb)-Total <0.00010 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Arsenic (As)-Total <0.00010 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Barium (Ba)-Total 0.00450 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Beryllium (Be)-Total <0.00010 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807

* Refer to Referenced Information for Qualifiers (if any) and Methodology.




MS-08 EFFLUENT CHARACTERIZATION

ALS ENVIRONMENTAL ANALYTICAL REPORT

L2123447 CONTD....

PAGE 4 of 6
Version: FINAL

Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch

L2123447-2 MS-08-DS

Sampled By: BW/DS/BB on 03-JUL-18 @ 16:20

Matrix: WATER

Total Metals
Bismuth (Bi)-Total <0.000050 0.000050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Boron (B)-Total <0.010 0.010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Cadmium (Cd)-Total <0.0000050 0.0000050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Calcium (Ca)-Total 3.94 0.050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Cesium (Cs)-Total 0.000040 0.000010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Chromium (Cr)-Total 0.00064 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Cobalt (Co)-Total 0.00013 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Copper (Cu)-Total <0.0010 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Iron (Fe)-Total 0.331 0.010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Lead (Pb)-Total 0.000275 0.000050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Lithium (Li)-Total <0.0010 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Magnesium (Mg)-Total 2.36 0.0050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Manganese (Mn)-Total 0.00548 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Molybdenum (Mo)-Total 0.000067 0.000050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Nickel (Ni)-Total 0.00057 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Phosphorus (P)-Total <0.050 0.050 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Potassium (K)-Total 0.480 0.050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Rubidium (Rb)-Total 0.00139 0.00020 mg/L 04-JUL-18 04-JUL-18 |R4112807
Selenium (Se)-Total <0.000050 0.000050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Silicon (Si)-Total 0.86 0.10 mg/L 04-JUL-18 04-JUL-18 |R4112807
Silver (Ag)-Total <0.000050 0.000050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Sodium (Na)-Total 0.370 0.050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Strontium (Sr)-Total 0.0036 0.0010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Sulfur (S)-Total 0.75 0.50 mg/L 04-JUL-18 04-JUL-18 |R4112807
Tellurium (Te)-Total <0.00020 0.00020 mg/L 04-JUL-18 04-JUL-18 |R4112807
Thallium (TI)-Total <0.000010 0.000010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Thorium (Th)-Total 0.00017 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Tin (Sn)-Total <0.00010 0.00010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Titanium (Ti)-Total 0.0170 0.00030 mg/L 04-JUL-18 04-JUL-18 |R4112807
Tungsten (W)-Total <0.00010 0.00010 mg/L 04-JUL-18 | 04-JUL-18 |R4112807
Uranium (U)-Total 0.000222 0.000010 mg/L 04-JUL-18 04-JUL-18 |R4112807
Vanadium (V)-Total 0.00062 0.00050 mg/L 04-JUL-18 04-JUL-18 |R4112807
Zinc (Zn)-Total <0.0030 0.0030 mg/L 04-JUL-18 04-JUL-18 |R4112807
Zirconium (Zr)-Total <0.00030 0.00030 mg/L 04-JUL-18 04-JUL-18 |R4112807

Radiological Parameters
Ra-226 <0.0066 0.0066 Bag/L 10-JUL-18 24-JUL-18 |R4070789

* Refer to Referenced Information for Qualifiers (if any) and Methodology.




MS-08 EFFLUENT CHARACTERIZATION L2123447 CONTD....
PAGE 5 of 6

Reference Information Version:  FINAL

QC Samples with Qualifiers & Comments:

QC Type Description Parameter Qualifier  Applies to Sample Number(s)

Matrix Spike Chloride (Cl) MS-B L2123447-1, -2

Matrix Spike Aluminum (Al)-Total MS-B L2123447-1, -2

Matrix Spike Calcium (Ca)-Total MS-B L2123447-1, -2

Matrix Spike Iron (Fe)-Total MS-B L2123447-1, -2

Matrix Spike Silicon (Si)-Total MS-B L2123447-1, -2

Matrix Spike Ammonia, Total (as N) MS-B L2123447-1, -2

Matrix Spike Nitrate (as N) MS-B L2123447-1, -2
Sample Parameter Qualifier key listed:

Qualifier Description

HTC Hardness was calculated from Total Ca and/or Mg concentrations and may be biased high (dissolved Ca/Mg results unavailable).

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

PEHR Parameter Exceeded Recommended Holding Time On Receipt: Proceed With Analysis As Requested.
Test Method References:

ALS Test Code Matrix Test Description Method Reference**

ALK-WT Water Alkalinity, Total (as CaCO3) EPA 310.2

This analysis is carried out using procedures adapted from EPA Method 310.2 "Alkalinity". Total Alkalinity is determined using the methyl orange
colourimetric method.

C-DIS-ORG-WT Water Dissolved Organic Carbon APHA 5310B
Sample is filtered through a 0.45um filter, then injected into a heated reaction chamber which is packed with an oxidative catalyst. The water is
vaporized and the organic carbon is oxidized to carbon dioxide. The carbon dioxide is transported in a carrier gas and is measured by a non-dispersive
infrared detector.

CL-IC-N-WT Water Chloride by IC EPA 300.1 (mod)
Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

EC-WT Water Conductivity APHA 2510 B
Water samples can be measured directly by immersing the conductivity cell into the sample.

F-IC-N-WT Water Fluoride in Water by IC EPA 300.1 (mod)
Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.

HARDNESS-CALC-WT Water Hardness APHA 2340 B
Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

MET-T-CCMS-WT Water Total Metals in Water by CRC EPA 200.2/6020A (mod)
Water samples are digested with nitric akéP&rochloric acids, and analyzed by CRC ICPMS.
Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.
Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

NH3-WT Water Ammonia, Total as N EPA 350.1
Sample is measured colorimetrically. When sample is turbid a distillation step is required, sample is distilled into a solution of boric acid and measured
colorimetrically.

NO3-IC-WT Water Nitrate in Water by IC EPA 300.1 (mod)
Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.

P-T-COL-WT Water Total P in Water by Colour APHA 4500-P PHOSPHORUS
This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is deteremined colourimetrically
after persulphate digestion of the sample.

PH-WT Water pH APHA 4500 H-Electrode
Water samples are analyzed directly by a calibrated pH meter.
Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011). Holdtime for samples under this regulation is 28 days

RA226-MMER-FC Water Ra226 by Alpha Scint, MDC=0.01 EPA 903.1
Bag/L



MS-08 EFFLUENT CHARACTERIZATION L2123447 CONTD....
PAGE 6 of 6
Reference Information Version: FINAL

SO4-IC-N-WT Water Sulfate in Water by IC EPA 300.1 (mod)
Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.

SOLIDS-TSS-WT Water Suspended solids APHA 2540 D-Gravimetric
A well-mixed sample is filtered through a weighed standard glass fibre filter and the residue retained is dried in an oven at 104—1°C for a minimum of
four hours or until a constant weight is achieved.

TKN-WT Water Total Kjeldahl Nitrogen APHA 4500-Norg D
This analysis is carried out using procedures adapted from APHA Method 4500-Norg "Nitrogen (Organic)". Total Kjeldahl Nitrogen is determined by
sample digestion at 380 Celsius with analysis using an automated colorimetric method.

TOC-WT Water Total Organic Carbon APHA 5310B
Sample is injected into a heated reaction chamber which is packed with an oxidative catalyst. The water is vaporized and the organic cabon is oxidized
to carbon dioxide. The carbon dioxide is transported in a carrier gas and is measured by a non-dispersive infrared detector.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

Laboratory Definition Code Laboratory Location

WT ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA
FC ALS ENVIRONMENTAL - FORT COLLINS, COLORADO, USA

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS

Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory
objectives for surrogates are listed there.

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

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

mg/kg Iwt - milligrams per kilogram based on lipid weight of sample

mg/L - unit of concentration based on volume, parts per million.

< - Less than.

D.L. - The reporting limit.

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

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Test Matrix

Reference Result

Qualifier

Units

RPD

Limit

Analyzed

ALK-WT Water

Batch R4113116
WG2814543-7 CRM
Alkalinity, Total (as CaCO3)

WG2814543-8 DUP
Alkalinity, Total (as CaCO3)

WG2814543-6 LCS
Alkalinity, Total (as CaCO3)

WG2814543-5 MB
Alkalinity, Total (as CaCO3)
C-DIS-ORG-WT Water

Batch R4112868
WG2814189-3 DUP
Dissolved Organic Carbon

WG2814189-2 LCS
Dissolved Organic Carbon

WG2814189-1 MB
Dissolved Organic Carbon

WG2814189-4 MS
Dissolved Organic Carbon
CL-IC-N-WT Water

Batch R4113310
WG2813442-24 DUP
Chloride (Cl)

WG2813442-22 LCS
Chloride (ClI)

WG2813442-21 MB
Chloride (ClI)

WG2813442-25 MS
Chloride (CI)
EC-WT Water

Batch R4112997
WG2814283-4 DUP
Conductivity

WG2814283-2 LCS
Conductivity

WG2814283-1 MB
Conductivity

F-IC-N-WT Water

WT-ALK-CRM
101.1

L2123439-1
27 31
99.2

<10

L2123439-1
0.86 0.82

96.3

<0.50

L2123439-1
93.0

WG2813442-23
283 283

101.8

<0.50

WG2813442-23
N/A

WG2814283-3
1800 1810

101.7

<3.0

MS-B

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

umhos/cm

%

umhos/cm

13

4.2

0.2

0.1

80-120

20

85-115

10

20

80-120

0.5

70-130

20

90-110

0.5

10

90-110

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18
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Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
F-IC-N-WT Water
Batch R4113310
WG2813442-24 DUP WG2813442-23
Fluoride (F) 0.074 0.074 mg/L 0.2 20 04-JUL-18
WG2813442-22 LCS
Fluoride (F) 100.5 % 90-110 04-JUL-18
WG2813442-21 MB
Fluoride (F) <0.020 mg/L 0.02 04-JUL-18
WG2813442-25 MS WG2813442-23
Fluoride (F) 99.6 % 75-125 04-JUL-18
MET-T-CCMS-WT Water
Batch R4112807
WG2814071-4 DUP WG2814071-3
Aluminum (Al)-Total 0.146 0.145 mg/L 0.8 20 04-JUL-18
Antimony (Sb)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Arsenic (As)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Barium (Ba)-Total 0.00319 0.00309 mg/L 3.4 20 04-JUL-18
Beryllium (Be)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Bismuth (Bi)-Total <0.000050 <0.000050  RPD-NA mg/L N/A 20 04-JUL-18
Boron (B)-Total <0.010 <0.010 RPD-NA mg/L N/A 20 04-JUL-18
Cadmium (Cd)-Total <0.0000050 <0.000005C RPD-NA mg/L N/A 20 04-JUL-18
Calcium (Ca)-Total 3.30 3.36 mg/L 1.9 20 04-JUL-18
Chromium (Cr)-Total <0.00050 0.00051 RPD-NA mg/L N/A 20 04-JUL-18
Cesium (Cs)-Total 0.000018 0.000020 mg/L 8.4 20 04-JUL-18
Cobalt (Co)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Copper (Cu)-Total <0.0010 <0.0010 RPD-NA mg/L N/A 20 04-JUL-18
Iron (Fe)-Total 0.112 0.118 mg/L 5.8 20 04-JUL-18
Lead (Pb)-Total 0.000120 0.000119 mg/L 1.1 20 04-JUL-18
Lithium (Li)-Total <0.0010 <0.0010 RPD-NA mg/L N/A 20 04-JUL-18
Magnesium (Mg)-Total 1.82 1.82 mg/L 0.1 20 04-JUL-18
Manganese (Mn)-Total 0.00182 0.00197 mg/L 7.6 20 04-JUL-18
Molybdenum (Mo)-Total 0.000063 0.000059 mg/L 6.6 20 04-JUL-18
Nickel (Ni)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 04-JUL-18
Phosphorus (P)-Total <0.050 <0.050 RPD-NA mg/L N/A 20 04-JUL-18
Potassium (K)-Total 0.384 0.391 mg/L 1.8 20 04-JUL-18
Rubidium (Rb)-Total 0.00092 0.00095 mg/L 3.5 20 04-JUL-18

Selenium (Se)-Total <0.000050 <0.000050  RPD-NA mg/L N/A 20 04-JUL-18
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Workorder: L2123447 Report Date: 30-JUL-18 Page 3 of 10
Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4112807
WG2814071-4 DUP WG2814071-3
Silicon (Si)-Total 0.66 0.63 mg/L 4.0 20 04-JUL-18
Silver (Ag)-Total <0.000050 <0.000050 RPD-NA mg/L N/A 20 04-JUL-18
Sodium (Na)-Total 0.383 0.390 mg/L 1.9 20 04-JUL-18
Strontium (Sr)-Total 0.0032 0.0032 mg/L 0.2 20 04-JUL-18
Sulfur (S)-Total <0.50 <0.50 RPD-NA mg/L N/A 25 04-JUL-18
Thallium (TI)-Total <0.000010 <0.000010  RPD-NA mg/L N/A 20 04-JUL-18
Tellurium (Te)-Total <0.00020 <0.00020 RPD-NA mg/L N/A 20 04-JUL-18
Thorium (Th)-Total 0.00014 0.00014 mg/L 2.7 25 04-JUL-18
Tin (Sn)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Titanium (Ti)-Total 0.00693 0.00704 mg/L 1.5 20 04-JUL-18
Tungsten (W)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 04-JUL-18
Uranium (U)-Total 0.000167 0.000162 mg/L 3.3 20 04-JUL-18
Vanadium (V)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 04-JUL-18
Zinc (Zn)-Total <0.0030 <0.0030 RPD-NA mg/L N/A 20 04-JUL-18
Zirconium (Zr)-Total <0.00030 <0.00030 RPD-NA mg/L N/A 20 04-JUL-18
WG2814071-2 LCS

Aluminum (Al)-Total 96.0 % 80-120 04-JUL-18
Antimony (Sb)-Total 101.1 % 80-120 04-JUL-18
Arsenic (As)-Total 98.3 % 80-120 04-JUL-18
Barium (Ba)-Total 98.0 % 80-120 04-JUL-18
Beryllium (Be)-Total 93.2 % 80-120 04-JUL-18
Bismuth (Bi)-Total 100.2 % 80-120 04-JUL-18
Boron (B)-Total 85.6 % 80-120 04-JUL-18
Cadmium (Cd)-Total 98.2 % 80-120 04-JUL-18
Calcium (Ca)-Total 94.0 % 80-120 04-JUL-18
Chromium (Cr)-Total 94.8 % 80-120 04-JUL-18
Cesium (Cs)-Total 103.7 % 80-120 04-JUL-18
Cobalt (Co)-Total 94.0 % 80-120 04-JUL-18
Copper (Cu)-Total 95.0 % 80-120 04-JUL-18
Iron (Fe)-Total 92.0 % 80-120 04-JUL-18
Lead (Pb)-Total 103.2 % 80-120 04-JUL-18
Lithium (Li)-Total 94.7 % 80-120 04-JUL-18
Magnesium (Mg)-Total 96.8 % 80-120 04-JUL-18
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Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4112807
WG2814071-2 LCS
Manganese (Mn)-Total 96.5 % 80-120 04-JUL-18
Molybdenum (Mo)-Total 96.5 % 80-120 04-JUL-18
Nickel (Ni)-Total 95.0 % 80-120 04-JUL-18
Phosphorus (P)-Total 94.2 % 70-130 04-JUL-18
Potassium (K)-Total 96.1 % 80-120 04-JUL-18
Rubidium (Rb)-Total 104.5 % 80-120 04-JUL-18
Selenium (Se)-Total 98.5 % 80-120 04-JUL-18
Silicon (Si)-Total 93.3 % 60-140 04-JUL-18
Silver (Ag)-Total 99.8 % 80-120 04-JUL-18
Sodium (Na)-Total 93.9 % 80-120 04-JUL-18
Strontium (Sr)-Total 97.5 % 80-120 04-JUL-18
Sulfur (S)-Total 83.4 % 80-120 04-JUL-18
Thallium (TI)-Total 99.9 % 80-120 04-JUL-18
Tellurium (Te)-Total 99.0 % 80-120 04-JUL-18
Thorium (Th)-Total 99.5 % 70-130 04-JUL-18
Tin (Sn)-Total 98.1 % 80-120 04-JUL-18
Titanium (Ti)-Total 94.8 % 80-120 04-JUL-18
Tungsten (W)-Total 101.5 % 80-120 04-JUL-18
Uranium (U)-Total 103.7 % 80-120 04-JUL-18
Vanadium (V)-Total 98.0 % 80-120 04-JUL-18
Zinc (Zn)-Total 93.4 % 80-120 04-JUL-18
Zirconium (Zr)-Total 95.6 % 80-120 04-JUL-18
WG2814071-1 MB

Aluminum (Al)-Total <0.0050 mg/L 0.005 04-JUL-18
Antimony (Sb)-Total <0.00010 mg/L 0.0001 04-JUL-18
Arsenic (As)-Total <0.00010 mg/L 0.0001 04-JUL-18
Barium (Ba)-Total <0.00010 mg/L 0.0001 04-JUL-18
Beryllium (Be)-Total <0.00010 mg/L 0.0001 04-JUL-18
Bismuth (Bi)-Total <0.000050 mg/L 0.00005 04-JUL-18
Boron (B)-Total <0.010 mg/L 0.01 04-JUL-18
Cadmium (Cd)-Total <0.000005C mg/L 0.000005  04-JUL-18
Calcium (Ca)-Total <0.050 mg/L 0.05 04-JUL-18
Chromium (Cr)-Total <0.00050 mg/L 0.0005 04-JUL-18
Cesium (Cs)-Total <0.000010 mg/L 0.00001 04-JUL-18
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Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4112807
WG2814071-1 MB
Cobalt (Co)-Total <0.00010 mg/L 0.0001 04-JUL-18
Copper (Cu)-Total <0.0010 mg/L 0.001 04-JUL-18
Iron (Fe)-Total <0.010 mg/L 0.01 04-JUL-18
Lead (Pb)-Total <0.000050 mg/L 0.00005 04-JUL-18
Lithium (Li)-Total <0.0010 mg/L 0.001 04-JUL-18
Magnesium (Mg)-Total <0.0050 mg/L 0.005 04-JUL-18
Manganese (Mn)-Total <0.00050 mg/L 0.0005 04-JUL-18
Molybdenum (Mo)-Total <0.000050 mg/L 0.00005 04-JUL-18
Nickel (Ni)-Total <0.00050 mg/L 0.0005 04-JUL-18
Phosphorus (P)-Total <0.050 mg/L 0.05 04-JUL-18
Potassium (K)-Total <0.050 mg/L 0.05 04-JUL-18
Rubidium (Rb)-Total <0.00020 mg/L 0.0002 04-JUL-18
Selenium (Se)-Total <0.000050 mg/L 0.00005 04-JUL-18
Silicon (Si)-Total <0.10 mg/L 0.1 04-JUL-18
Silver (Ag)-Total <0.000050 mg/L 0.00005 04-JUL-18
Sodium (Na)-Total <0.050 mg/L 0.05 04-JUL-18
Strontium (Sr)-Total <0.0010 mg/L 0.001 04-JUL-18
Sulfur (S)-Total <0.50 mg/L 0.5 04-JUL-18
Thallium (TI)-Total <0.000010 mg/L 0.00001 04-JUL-18
Tellurium (Te)-Total <0.00020 mg/L 0.0002 04-JUL-18
Thorium (Th)-Total <0.00010 mg/L 0.0001 04-JUL-18
Tin (Sn)-Total <0.00010 mg/L 0.0001 04-JUL-18
Titanium (Ti)-Total <0.00030 mg/L 0.0003 04-JUL-18
Tungsten (W)-Total <0.00010 mg/L 0.0001 04-JUL-18
Uranium (U)-Total <0.000010 mg/L 0.00001 04-JUL-18
Vanadium (V)-Total <0.00050 mg/L 0.0005 04-JUL-18
Zinc (Zn)-Total <0.0030 mg/L 0.003 04-JUL-18
Zirconium (Zr)-Total <0.00030 mg/L 0.0003 04-JUL-18
WG2814071-5 MS WG2814071-3

Aluminum (Al)-Total N/A MS-B % - 04-JUL-18
Antimony (Sb)-Total 102.3 % 70-130 04-JUL-18
Arsenic (As)-Total 100.4 % 70-130 04-JUL-18
Barium (Ba)-Total 97.4 % 70-130 04-JUL-18

Beryllium (Be)-Total 95.7 % 70-130 04-JUL-18
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Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4112807
WG2814071-5 MS WG2814071-3

Bismuth (Bi)-Total 99.9 % 70-130 04-JUL-18
Boron (B)-Total 89.0 % 70-130 04-JUL-18
Cadmium (Cd)-Total 97.2 % 70-130 04-JUL-18
Calcium (Ca)-Total N/A MS-B % - 04-JUL-18
Chromium (Cr)-Total 97.5 % 70-130 04-JUL-18
Cesium (Cs)-Total 109.4 % 70-130 04-JUL-18
Cobalt (Co)-Total 95.5 % 70-130 04-JUL-18
Copper (Cu)-Total 96.9 % 70-130 04-JUL-18
Iron (Fe)-Total N/A MS-B % - 04-JUL-18
Lead (Pb)-Total 101.6 % 70-130 04-JUL-18
Lithium (Li)-Total 102.8 % 70-130 04-JUL-18
Magnesium (Mg)-Total 89.3 % 70-130 04-JUL-18
Manganese (Mn)-Total 95.0 % 70-130 04-JUL-18
Molybdenum (Mo)-Total 104.0 % 70-130 04-JUL-18
Nickel (Ni)-Total 98.4 % 70-130 04-JUL-18
Phosphorus (P)-Total 96.5 % 70-130 04-JUL-18
Potassium (K)-Total 994 % 70-130 04-JUL-18
Rubidium (Rb)-Total 106.0 % 70-130 04-JUL-18
Selenium (Se)-Total 101.2 % 70-130 04-JUL-18
Silicon (Si)-Total N/A MS-B % - 04-JUL-18
Silver (Ag)-Total 104.0 % 70-130 04-JUL-18
Sodium (Na)-Total 92.0 % 70-130 04-JUL-18
Strontium (Sr)-Total 101.4 % 70-130 04-JUL-18
Sulfur (S)-Total 93.6 % 70-130 04-JUL-18
Thallium (TI)-Total 99.1 % 70-130 04-JUL-18
Tellurium (Te)-Total 106.2 % 70-130 04-JUL-18
Thorium (Th)-Total 98.6 % 70-130 04-JUL-18
Tin (Sn)-Total 971 % 70-130 04-JUL-18
Titanium (Ti)-Total 96.9 % 70-130 04-JUL-18
Tungsten (W)-Total 101.0 % 70-130 04-JUL-18
Uranium (U)-Total 96.9 % 70-130 04-JUL-18
Vanadium (V)-Total 101.1 % 70-130 04-JUL-18
Zinc (Zn)-Total 93.1 % 70-130 04-JUL-18
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Test

Matrix Reference

Result

Qualifier

Units RPD

Limit

Analyzed

MET-T-CCMS-WT

Water

Batch R4112807

WG2814071-5 MS
Zirconium (Zr)-Total

NH3-WT Water

Batch R4113387

WG2814410-3 DUP
Ammonia, Total (as N)

WG2814410-2 LCS
Ammonia, Total (as N)

WG2814410-1 MB
Ammonia, Total (as N)

WG2814410-4 MS
Ammonia, Total (as N)

NO3-IC-WT Water

Batch R4113310
WG2813442-24 DUP
Nitrate (as N)

WG2813442-22 LCS
Nitrate (as N)

WG2813442-21 MB
Nitrate (as N)

WG2813442-25 MS
Nitrate (as N)

P-T-COL-WT Water
Batch R4112888

WG2813737-3 DUP
Phosphorus, Total

WG2813737-2 LCS
Phosphorus, Total

WG2813737-1 MB
Phosphorus, Total

WG2813737-4 MS
Phosphorus, Total

PH-WT Water

WG2814071-3
99.1

L2122725-1
2.90 2.92

100.1

<0.020

L2122725-1
N/A

WG2813442-23
2.90 2.90

101.1

<0.020

WG2813442-23
N/A

L2121111-1

0.0048 0.0039

89.1

<0.0030

L2121111-1
87.1

MS-B

MS-B

%

mg/L 0.8

%

mg/L

%

mg/L 0.2

%

mg/L

%

mg/L 0.0010

%

mg/L

%

70-130

20

85-115

0.02

25

70-130

0.02

0.006

80-120

0.003

70-130

04-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18
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Report Date: 30-JUL-18

Page 8 of 10

Test

Matrix

Reference

Result

Units

RPD

Limit

Analyzed

PH-WT

Water

Batch R4113012

WG2814285-6
pH

WG2814285-4
pH

SOA4-IC-N-WT

DUP

LCS

Water

Batch R4113310
WG2813442-24 DUP

Sulfate (SO4)

WG2813442-22 LCS

Sulfate (SO4)

WG2813442-21 MB

Sulfate (SO4)

WG2813442-25 MS

Sulfate (SO4)

SOLIDS-TSS-WT

Water

Batch R4113300

WG2814297-3

DUP

Total Suspended Solids

WG2814297-2

LCS

Total Suspended Solids

WG2814297-1

mMB

Total Suspended Solids

TKN-WT

Water

Batch R4113724

WG2813852-3
Total Kjeldahl

WG2813852-2
Total Kjeldahl

WG2813852-1
Total Kjeldahl

WG2813852-4
Total Kjeldahl

TOC-WT

DUP
Nitrogen

LCS
Nitrogen

MB
Nitrogen

MS
Nitrogen

Water

Batch R4112869

WG2814190-3
Total Organic

WG2814190-2

DUP
Carbon

LCS

WG2814285-5
7.60 7.60

6.99

WG2813442-23
56.1 56.4

102.4

<0.30

WG2813442-23
96.5

L2123645-2
46.2 41.8

98.5

<2.0

L2122725-1
3.41 3.44

104.3

<0.15

L2122725-1
103.0

L2123447-2
1.16 1.16

pH units

pH units

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

0.00

0.5

10

1.1

0.1

0.2

6.9-7.1

20

90-110

0.3

75-125

20

85-115

20

75-125

0.15

70-130

20

05-JUL-18

05-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

04-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18

05-JUL-18



Quality Control Report

Workorder: L2123447 Report Date: 30-JUL-18 Page 9 of 10
Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3
Contact: William Bowden/Connor Devereaux
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
TOC-WT Water
Batch R4112869
WG2814190-2 LCS
Total Organic Carbon 95.7 % 80-120 05-JUL-18
WG2814190-1 MB
Total Organic Carbon <0.50 mg/L 0.5 05-JUL-18
WG2814190-4 MS L2123447-2
Total Organic Carbon 93.1 % 70-130 05-JUL-18



Quality Control Report

Workorder: L2123447 Report Date: 30-JUL-18
Client: Baffinland Iron Mine’s Corporation (Oakville) Page 10 of 10
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3
Contact: William Bowden/Connor Devereaux

Legend:

Limit ALS Control Limit (Data Quality Objectives)
DUP  Duplicate

RPD Relative Percent Difference

N/A Not Available

LCS  Laboratory Control Sample

SRM  Standard Reference Material

MS Matrix Spike

MSD  Matrix Spike Duplicate

ADE  Average Desorption Efficiency

MB Method Blank

IRM Internal Reference Material

CRM Certified Reference Material

CCV  Continuing Calibration Verification
CVS  Calibration Verification Standard
LCSD Laboratory Control Sample Duplicate

Sample Parameter Qualifier Definitions:

Qualifier Description

J Duplicate results and limits are expressed in terms of absolute difference.

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.
RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

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

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

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



ALS

Ft. Collins, Colorado LIMS Version: 6.867 Page 1 of 1

Thursday, July 26, 2018

Rick Hawthorne

ALS Environmental

60 Northland Rd, Unit 1

Waterloo Canada, ON N2V 2B8

Re: ALS Workorder: 1807083
Project Name:
Project Number: 12123447

Dear Mr. Hawthorne:

Two water samples were received from ALS Environmental, on 7/6/2018. The samples were scheduled for the
following analysis:

Radium-226

The results for these analyses are contained in the enclosed reports.

The data contained in the following report have been reviewed and approved by the personnel listed below. In
addition, ALS certifies that the analyses reported herein are true, complete and correct within the limits of the method:
employed.

Thank you for your confidence in ALS Environmental. Should you have any questions, please call.
Sincerely,

bt . ——

ALS Environmental
Katie M. OBrien
Project Manager

ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524 | PHONE +1 970 490 1511 | FAX +1 970 490 1522
ALS GROUP USA, CORP. Part of the ALS Laboratory Group An ALS Limited Company

lof 11


Kathleen.Obrien
Katie's Signature


ALS Environmental — Fort Collins is accredited by the following accreditation bodies for
various testing scopes in accordance with requirements of each accreditation body. All
testing is performed under the laboratory management system, which is maintained to

meet these requirement and regulations. Please contact the laboratory or accreditation
body for the current scope testing parameters.

ALS Environmental — Fort Collins
Accreditation Body License or Certification Number
AlHA 214884
Alaska (AK) UST-086
Arizona (AZ) AZQ742
California (CA) 06251CA
Colorado (CO) C001099
Florida (FL) E87914
Idaho (ID) C001099
Kansas (KS) E-10381
Kentucky (KY) 90137
PJ-LA (DoD ELAP/ISO 170250) 95377
Maryland (MD) 285
Missouri (MO) 175
Nebraska(NE) NE-OS-24-13
Nevada (NV) CO000782008A
New York (NY) 12036
North Dakota (ND) R-057
Oklahoma (OK) 1301
Pennsylvania (PA) 68-03116
Tennessee (TN) 2976
Texas (TX) T104704241
Utah (UT) C001099
Washington (WA) C1280

20f 11



1807083

Radium-226:
The samples were prepared and analyzed according to the current revision of SOP 783.

All acceptance criteria were met.

ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA | PHONE +1 970 490 1511 | FAX +1 970 490 1522 3 Of 11
ALS GROUP USA, CORP. Part of the ALS Group An ALS Limited Company



ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

OrderNum
Client Name

: 1807083
: ALS Environmental

Client Project Name:

Client Project Number: L2123447
Client PO Number: L2123447
Client Sample Lab Sample | COC Number Matrix Date Time
Number Number Collected | Collected
L2123447-1 1807083-1 WATER 24-Jun-18
L2123447-2 1807083-2 WATER 24-Jun-18
Page 1 of 1 ALS -- Fort Collins Date Printed: Thursday, July 26, 2018

LIMS Version: 6.866

40of 11



L2123447

WATERLOO

ALS) Enuvironmental '5”(9(()%3

Subcontract Request Form
Subcontract To:

ALS ENVIRONMENTAL - FORT COLLINS, COLORADO, USA

225 COMMERCE DRIVE
FORT COLLINS,CO 80524

NOTES: Please reference on final report and invoice: PO# L2123447
ALS requires QC data to be provided with your final results.

Dy AL~

Please see enclosed 2 sample(s) in 2 Container(s)
SAMPLE
NUMBER DATE SAMPLED Priority
ANALYTICAL REQUIRED DUE DATE Flag
(® L2123447-1 MS-08-US 6/24/2018 E

Ra226 by Alpha Scint, MDC=0.01 Bg/L (RA226-MMER-FC 1) 7/23/2018

'\) L2123447-2 MS-08-DS 6/24/2018 E
Ra226 by Alpha Scint, MDC=0.01 Bg/L (RA226-MMER-FC 1) 7/23/2018

Subcontract Info Contact: Sarah Houm (519) 886-6910

Analysis and reporting info contact: Rick Hawthorne
60 NORTHLAND ROAD, UNIT 1

WATERLOO,ON N2V 288

Phone: (519) 886-6910 Email: Rick.Hawthorne@alsglobal.com
Please email confirmation of receipt to: Rick.Hawthorne@alsglobal.com
Shipped By: Date Shipped:

Received By: RELI-JERR SMiTY !Co,ﬁ;g Received: ?’MI g / 320

Verified By: Date Verified:

Temperature:

Sample Integrity Issues:

50f 11
Wednesday, July 04, 2018 1:50 PM Page 1 of 1



ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM ,

Client: W wﬁ/_iﬁb()() Workorder No: lgD?Ogﬁ
7 fdf\/\_@ mnmu;!% ’

Project Manager:

|l Are airbills / shipping documents present and/or removable? = (2
Are custody seals on shipping containers intact?

T

3. Are custody seals on sample containers intact?

4 Is therre”a CcocC (rchain-rof-rciuistody) present?

Is the COC in agreement with samples received? (IDs, dates. times, # of samples, # of containers,
matrix, requested analyses, etc.)

o Are short-hold sarmplesiprreérent‘?'

1

Are all sémples within holding times for the requested analyses?

s Were all §arrii)le containers Vfrecerirvediintz;:t? (not broken or leaking)

9. is thére sﬁfﬁc;ént gémﬁie fo}rthre reqtilreste”cii analyses? 7

10. Are all samplreﬁs in the bfoper cohtaihérs for the requested aﬁalysés?

1. Are all aqrueous sarﬁplé; preéérved cb}reéfiy, if required‘? (excluding vélatiles)r

12 Are ail ad[leoué noﬁ;preéewéd sémpleé pH 4-9? '

N Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) free
of bubbles > 6 mm (1/4 inch) diameter? (i.e. size of green pea)

1. Were the sampleé shipped on ice?

) \ IR gun ) B
13- Were cooler temperatures measured at 0.1-6.0°C? used £1 #3 @
P

Cooler #

|
g'qu\ﬁ‘emperature (°C): M l 3 l
/

No. of custody seals on cooler:

DOT Survey .
Acceptance External uR/hr reading: ?
information

Background pR/hr reading: zz
Were external pR'hr readings < two times background and within DOT acceptance criteria? YES7INO /NA  (If no, see Form 008.)

N
AdditionaNnformation: Please provide details here for any NO responses to gray-shaded boxes above, or any other issues noted:
¢ ) -
LS vl
MEIS Y e ULPO\/\ autid

If applicable, was the client contacted? YES /Zfﬂi:(‘ontact: Date/Time:
Project Manager Signature / Date: I ﬂ"-—/ 7["{/5 '
¥

14 +

Form 201126 xls *IR Gun #1. VWR SN 170560549 )
(06229/2018) *IR Gun #3, VWR SN 170647571 6/0f 11
*IR Gun #4, Oakton, SN 2372220101-0002 Page 1 of]



EXPRESS WORLDWIDE WPX _ppg_ \gm%g

2070-07- 08 MYDHL + 1.0/ *30- p821*

Erom : gésﬂsl?vlrnnmanul Origin:
60 Northland Rd YHM
Unit 1
N2V 208 WATERLOO ON
. Canada Contaet: +15198835910
1o. ALS Environmentel Forf Coilins Contaet:

+18004431511
226 Commeros Drive q '

80524 FORT COLLINS CO
L_ United States of America _

. US — DEN - DEN

Day Tims
Rel: 'oe/Shpt Waight

- 30.6 Ibs 1/1

'9

W =

Wil

(2L)usso624 + 40000001

ML IS 1P mm

7of 11



ALS-- Fort Callins

SAMPLE SUMMARY REPORT

Client: ALS Environmental
Project: L2123447
Sample ID: L2123447-1

Legal Location:
Collection Date: 6/24/2018

Date: 26-Jul-18

Work Order:
Lab ID:

Matrix:

Percent Moisture:

1807083
1807083-1
WATER

Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 7/10/2018 PrepBy: LOW
Ra-226 0.0069 (+/-0.0051) Y1.LT 0.0065 BQI/ NA 7/24/2018 14:05
Carr: BARIUM 102 Y1 40-110 %REC DL =NA 7/24/2018 14:05

ALS -- Fort Collins
LIMS Version: 6.866

ARPagelof 3 8of 11



ALS-- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 26-Jul-18
Project: L2123447 Work Order: 1807083
Sample ID: L2123447-2 Lab ID: 1807083-2
Legal Location: Matrix: WATER
Collection Date: 6/24/2018 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 7/10/2018 PrepBy: LOW
Ra-226 0.0031 (+/-0.0041) u 0.0066 BQ/I NA 7/24/2018 14:05
Carr: BARIUM 87.6 40-110 %REC DL = NA 7/24/2018 14:05

ALS -- Fort Collins
LIMS Version: 6.866 ARPage2of 3 9of 11



ALS-- Fort Callins

SAMPLE SUMMARY REPORT

Client: ALS Environmental
Project: L2123447

Sample ID: L2123447-2

Legal Location:

Collection Date: 6/24/2018

Date: 26-Jul-18
Work Order: 1807083
Lab ID: 1807083-2
Matrix: WATER
Percent Moisture:

Analyses Result

Report Dilution
Qual Limit Units Factor Date Analyzed

Explanation of Qualifiers

Radiochemistry:

- "Report Limit" is the MDC
U or ND - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.
W - DER is greater than Warning Limit of 1.42

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.
# - Aliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'.
G - Sample density differs by more than 15% of LCS density.

D - DER is greater than Control Limit

M - Requested MDC not met.

LT - Result is less than requested MDC but greater than achieved MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

NC - Not Calculated for duplicate results less than 5 times MDC
B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested
MDC.

Inorganics:

B - Result is less than the requested reporting limit but greater than the instrument method detection limit (MDL).

U or ND - Indicates that the compound was analyzed for but not detected.
E - The reported value is estimated because of the presence of interference.
M - Duplicate injection precision was not met.

An explanatory note may be included in the narrative.

N - Spiked sample recovery not within control limits. A post spike is analyzed for all ICP analyses when the matrix spike and or spike
duplicate fail and the native sample concentration is less than four times the spike added concentration.

Z - Spiked recovery not within control limits. An explanatory note may be included in the narrative.

* - Duplicate analysis (relative percent difference) not within control limits.

S - SAR value is estimated as one or more analytes used in the calculation were not detected above the detection limit.

Organics:

U or ND - Indicates that the compound was analyzed for but not detected.

B - Analyte is detected in the associated method blank as well as in the sample. It indicates probable blank contamination and warns the data user.

E - Analyte concentration exceeds the upper level of the calibration range.

J - Estimated value. The result is less than the reporting limit but greater than the instrument method detection limit (MDL).

A - A tentatively identified compound is a suspected aldol-condensation product.

X - The analyte was diluted below an accurate quantitation level.
* - The spike recovery is equal to or outside the control criteria used.

+ - The relative percent difference (RPD) equals or exceeds the control criteria.

G - A pattern resembling gasoline was detected in this sample.

D - A pattern resembling diesel was detected in this sample.

M - A pattern resembling motor oil was detected in this sample.

C - A pattern resembling crude oil was detected in this sample.

4 - A pattern resembling JP-4 was detected in this sample.

5 - A pattern resembling JP-5 was detected in this sample.

H - Indicates that the fuel pattern was in the heavier end of the retention time

window for the analyte of interest.

L - Indicates that the fuel pattern was in the lighter end of the retention time window for the analyte of interest.

Z - This flag indicates that a significant fraction of the reported result did not resemble the patterns of any of the following petroleum hydrocarbon products:

- gasoline

-JP-8

- diesel

- mineral spirits

- motor oil

- Stoddard solvent
- bunker C

ALS -- Fort Collins
LIMS Version: 6.866 ARPage3of 3 100f 11



ALS -- Fort Collins Date; 7/26/2018 1:50:

Client: ALS Environmental QC BATCH REPORT
Work Order: 1807083
Project: L2123447
Batch ID: RE180710-2-1 Instrument ID Alpha Scin Method: Radium-226 by Radon Emanation
LCS Sample ID: RE180710-2 Units: BQJI Analysis Date: 7/24/2018 14:05
Client ID: Run ID: RE180710-2A Prep Date: 7/10/2018 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKVal  Value %REC ~ Limit Level ~ Ref pgr Limit Qugl
Ra-226 1.69 (+/-0.420) 0.00695 1.772 956 67-120 P
Carr: BARIUM 16300 16620 98.2 40-110
LCSD Sample ID: RE180710-2 Units: BQJI Analysis Date: 7/24/2018 14:05
Client ID: Run ID: RE180710-2A Prep Date: 7/10/2018 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKVal  Value %REC ~ Limit Level ~ Ref pgr Limit Qug
Ra-226 1.80 (+/-0.447) 0.00677 1.772 102 67-120 169 02 21 P
Carr: BARIUM 16500 16610 994 40-110 16300
MB Sample ID: RE180710-2 Units: BQJI Analysis Date: 7/24/2018 14:05
Client ID: Run ID: RE180710-2A Prep Date: 7/10/2018 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKVal ~ Value %REC ~ Limit Level ~ Ref pgr Limit Qugl
Ra-226 0.00046 (+/- 0.0033) 0.0065 Y1,U
Carr: BARIUM 17700 16620 107 40-110 Y1
The following samples were analyzed in this batch: 1807083-1 1807083-2
ALS -- Fort Collins QC Page: 1 of 1

LIMS Version: 6.866

110of 11



Chain of Custody (COC) / Analytical

Request Form

Canada Toll Free: 1 800 668 9878

www.alsglobal.com

COC Number: 15 -

Affix ALS barcode label here

(lab use only)

Page

1 of 1

Report To Contact and company name below will appear on the final report Report Format / Distribution Select Service Level Below - Please confirm all E&P TATs with your AM - surcharges will apply
Company: Baffinland Iron Mines Corp. Select Report Format: PDF EXCEL EDD (DIGITAL) Regular [R] [ standard TAT if received by 3 pm - business days - no surcharges apply
Contact: Wiliam Bowden and Connor Devereaux Quality Control (QC) Report with Report Yes []No . g 4 day [P4] | E 1 Business day [E1] |
Phone: 647-253-0596 EXT 6016 [ compare Results to Criteria on Report - provide details below if box checked E é 3 day [P3] | % Same Day, Weekend or
Company address below will appear on the final report Select Distribution: EMAIL O mae [ eax = é 2 day [P2] O a Statutory holiday [EO0]
Street: 2275 Upper Middle Rd. E., Suite #300 Email 1 or Fax bimcore@alsglobal.com Date and Time Required for all E&P TATSs: I
City/Province: Oakville, ON Email 2 bimww@alsglobal.com For tests that can not be performed according to the service level selected, you will be contacted.
Postal Code: | L6H 0C3 Email 3 Analysis Request
Invoice To Same as Report To Yes [INO Invoice Distribution Indicate Filtered (F), Preserved (P) or Filtered and Preserved (F/P) below
Copy of Invoice with Report [ YES NO Select Invoice Distribution: EMAIL [ MAIL ] FAX
Company: Email 1 or Fax ap@baffinland.com
Contact: Email 2 commercial@baffinland.com o
Project Information Oil and Gas Required Fields (client use) _8
ALS Account # / Quote #: 23642 /Q42455 AFE/Cost Center: PO# ‘g
Job #: MS-08 Effluent Characterization Major/Minor Code: Routing Code: ©
PO/ AFE: 4500040417 Requisitioner: g
LSD: Location: -g
e z
ALS Lab Work Order # (lab use only) ALS Contact: Sampler: BW/DS/BB '%J
ALS Sample # Sample Identification and/or Coordinates Date Time %
(lab use only) (This description will appear on the report) (dd-mmm-yy) (hh:mm) Sample Type %
MS-08-US 3-Jul-18 16:40 Water EO 7
MS-08-DS 3-Jul-18 16:20 Water EO 7
Drinking Water (DW) Samples‘ (client use) Special Instructions / Specify Criteria(etlc;::r:l:: (r:«e(;)cc)r;:);;:licking on the drop-down list below — SSAPLE COND”';: 2§S:52:;:5ED (|$:SU5(5D°“|Y)'\10 D
Are samples taken from a Regulated DW System? Ice Packs D Ice Cubes D Custody seal intact  Yes D No D

[ ves NO Cooling Initiated ]
Are samples for human drinking water use? INITIAL COOLER TEMPERATURES °C FINAL COOLER TEMPERATURES °C
] ves NO ’ |
SHIPMENT RELEASE (client use INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT RECEPTION (lab use only)
Released by: Ben Widdowson Date: 03-Jul-18 Time: | Received by: Date: Time: Received by: Date: Time:
17:50
REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION WHITE - LABORATORY COPY YELLOW - CLIENT COPY OCTOBER 2015 FRONT

Failure to complete all portions of this form may delay analysis. Please fill in this form LEGIBLY. By the use of this form the user acknowledges and agrees with the Terms and Conditions as specified on the back page of the white - report copy.

1. If any water samples are taken from a Regulated Drinking Water (DW) System, please submit using an Authorized DW COC form.


http://www.alsglobal.com/#

Baffinland lIron Mine’s Corporation (Oakville) Date Received: 13-JUL-18

ATTN: William Bowden/Connor Devereaux Report pate: 14-AUG-18 16:40 (MT)
2275 Upper Middle Rd. E. Version: FINAL
Suite #300

Oakyville ON L6H 0C3 _
Client Phone: 647-253-0596

Certificate of Analysis

Lab Work Order #: L2127393
Project P.O. #: 4500040417
Job Reference: MS-08

C of C Numbers:
Legal Site Desc:

Rick Hawthorne
Account Manager

[This report shall not be reproduced except in full without the written authority of the Laboratory.]

ADDRESS: 60 Northland Road, Unit 1, Waterloo, ON N2V 2B8 Canada | Phone: +1 519 886 6910 | Fax: +1 519 886 9047
ALS CANADALTD Part of the ALS Group ~ An ALS Limited Company



MS-08

ALS ENVIRONMENTAL ANALYTICAL REPORT

L2127393 CONTD....

PAGE 2 of 6
Version: FINAL

Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L2127393-1 MS-08
Sampled By:  KB/JH on 11-JUL-18 @ 10:50
Matrix: WATER
Physical Tests
Conductivity 3160 3.0 umhos/cm 13-JUL-18 |R4124229
pH 9.16 0.10 pH units 11-JUL-18 |R4122758
Total Suspended Solids 3.6 2.0 mg/L 12-JUL-18 |R4123583
Total Dissolved Solids 3220 20 mg/L 13-JUL-18 |R4124563
Turbidity 6.78 0.10 NTU 12-JUL-18 |R4123497
Cyanides
Cyanide, Total 0.0081 0.0020 mg/L 13-JUL-18 |R4127453
Total Metals
Aluminum (Al)-Total <0.050 DLHC 0.050 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Antimony (Sb)-Total <0.0010 DLHC 0.0010 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Arsenic (As)-Total <0.0010 DLHC 0.0010 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Barium (Ba)-Total 0.0141 DLHC 0.0010 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Beryllium (Be)-Total <0.0010 DLHC 0.0010 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Bismuth (Bi)-Total <0.00050 DLHC 0.00050 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Boron (B)-Total <0.10 DLHC 0.10 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Cadmium (Cd)-Total <0.000050 DLHC | 0.000050 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Calcium (Ca)-Total 196 DLHC 0.50 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Cesium (Cs)-Total <0.00010 DLHC 0.00010 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Chromium (Cr)-Total <0.0050 DLHC 0.0050 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Cobalt (Co)-Total 0.0083 DLHC 0.0010 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Copper (Cu)-Total <0.010 DLHC 0.010 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Iron (Fe)-Total 0.73 DLHC 0.10 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Lead (Pb)-Total <0.00050 DLHC 0.00050 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Lithium (Li)-Total 0.054 DLHC 0.010 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Magnesium (Mg)-Total 451 DLHC 0.050 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Manganese (Mn)-Total 3.70 DLHC 0.0050 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Molybdenum (Mo)-Total <0.00050 DLHC 0.00050 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Nickel (Ni)-Total 0.0114 DLHC 0.0050 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Phosphorus (P)-Total <0.50 DLHC 0.50 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Potassium (K)-Total 3.57 DLHC 0.50 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Rubidium (Rb)-Total 0.0075 DLHC 0.0020 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Selenium (Se)-Total 0.00403 DLHC 0.00050 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Silicon (Si)-Total <1.0 DLHC 1.0 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Silver (Ag)-Total <0.00050 DLHC 0.00050 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Sodium (Na)-Total 51.5 DLHC 0.50 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Strontium (Sr)-Total 0.305 DLHC 0.010 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Sulfur (S)-Total 800 DLHC 5.0 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Tellurium (Te)-Total <0.0020 DLHC 0.0020 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Thallium (TI)-Total 0.00011 DLHC 0.00010 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Thorium (Th)-Total <0.0010 DLHC 0.0010 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Tin (Sn)-Total <0.0010 DLHC 0.0010 mg/L 13-JUL-18 | 13-JUL-18 |R4124974

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch
L2127393-1  MS-08
Sampled By:  KB/JH on 11-JUL-18 @ 10:50
Matrix: WATER
Total Metals
Titanium (Ti)-Total <0.0030 DLHC 0.0030 mg/L 13-JUL-18 13-JUL-18 |R4124974
Tungsten (W)-Total <0.0010 DLHC 0.0010 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Uranium (U)-Total 0.00056 DLHC 0.00010 mg/L 13-JUL-18 13-JUL-18 |R4124974
Vanadium (V)-Total <0.0050 DLHC 0.0050 mg/L 13-JUL-18 13-JUL-18 |R4124974
Zinc (Zn)-Total <0.030 DLHC 0.030 mg/L 13-JUL-18 13-JUL-18 |R4124974
Zirconium (Zr)-Total <0.0030 DLHC 0.0030 mg/L 13-JUL-18 13-JUL-18 |R4124974
Radiological Parameters
Ra-226 0.021 DLRC 0.011 Ba/L 27-JUL-18 | 08-AUG-18 |R4160854
L2127393-2 MS-0801
Sampled By:  KB/JH on 11-JUL-18 @ 10:50
Matrix: WATER
Physical Tests
Conductivity 3210 3.0 umhos/cm 13-JUL-18 |R4124229
pH 9.16 0.10 pH units 11-JUL-18 |R4122758
Total Suspended Solids 2.4 2.0 mg/L 12-JUL-18 |R4123583
Total Dissolved Solids 3260 20 mg/L 13-JUL-18 |R4124563
Turbidity 5.90 0.10 NTU 12-JUL-18 |R4123497
Cyanides
Cyanide, Total 0.0085 0.0020 mg/L 13-JUL-18 |R4127453
Total Metals
Aluminum (Al)-Total <0.050 DLHC 0.050 mg/L 13-JUL-18 13-JUL-18 |R4124974
Antimony (Sb)-Total <0.0010 DLHC 0.0010 mg/L 13-JUL-18 13-JUL-18 |R4124974
Arsenic (As)-Total <0.0010 DLHC 0.0010 mg/L 13-JUL-18 13-JUL-18 |R4124974
Barium (Ba)-Total 0.0140 DLHC 0.0010 mg/L 13-JUL-18 13-JUL-18 |R4124974
Beryllium (Be)-Total <0.0010 DLHC 0.0010 mg/L 13-JUL-18 13-JUL-18 |R4124974
Bismuth (Bi)-Total <0.00050 DLHC 0.00050 mg/L 13-JUL-18 13-JUL-18 |R4124974
Boron (B)-Total <0.10 DLHC 0.10 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Cadmium (Cd)-Total <0.000050 DLHC 0.000050 mg/L 13-JUL-18 13-JUL-18 |R4124974
Calcium (Ca)-Total 195 DLHC 0.50 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Cesium (Cs)-Total <0.00010 DLHC 0.00010 mg/L 13-JUL-18 13-JUL-18 |R4124974
Chromium (Cr)-Total <0.0050 DLHC 0.0050 mg/L 13-JUL-18 13-JUL-18 |R4124974
Cobalt (Co)-Total 0.0080 DLHC 0.0010 mg/L 13-JUL-18 13-JUL-18 |R4124974
Copper (Cu)-Total <0.010 DLHC 0.010 mg/L 13-JUL-18 13-JUL-18 |R4124974
Iron (Fe)-Total 0.73 DLHC 0.10 mg/L 13-JUL-18 13-JUL-18 |R4124974
Lead (Pb)-Total <0.00050 DLHC 0.00050 mg/L 13-JUL-18 13-JUL-18 |R4124974
Lithium (Li)-Total 0.053 DLHC 0.010 mg/L 13-JUL-18 13-JUL-18 |R4124974
Magnesium (Mg)-Total 448 DLHC 0.050 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Manganese (Mn)-Total 3.59 DLHC 0.0050 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Molybdenum (Mo)-Total <0.00050 DLHC 0.00050 mg/L 13-JUL-18 13-JUL-18 |R4124974
Nickel (Ni)-Total 0.0112 DLHC 0.0050 mg/L 13-JUL-18 13-JUL-18 |R4124974
Phosphorus (P)-Total <0.50 DLHC 0.50 mg/L 13-JUL-18 13-JUL-18 |R4124974
Potassium (K)-Total 3.57 DLHC 0.50 mg/L 13-JUL-18 13-JUL-18 |R4124974

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier* D.L. Units Extracted Analyzed Batch

L2127393-2 MS-0801

Sampled By:  KB/JH on 11-JUL-18 @ 10:50

Matrix: WATER

Total Metals
Rubidium (Rb)-Total 0.0078 DLHC 0.0020 mg/L 13-JUL-18 13-JUL-18 |R4124974
Selenium (Se)-Total 0.00381 DLHC 0.00050 mg/L 13-JUL-18 13-JUL-18 |R4124974
Silicon (Si)-Total <1.0 DLHC 1.0 mg/L 13-JUL-18 13-JUL-18 |R4124974
Silver (Ag)-Total <0.00050 DLHC 0.00050 mg/L 13-JUL-18 13-JUL-18 |R4124974
Sodium (Na)-Total 52.5 DLHC 0.50 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Strontium (Sr)-Total 0.309 DLHC 0.010 mg/L 13-JUL-18 | 13-JUL-18 |R4124974
Sulfur (S)-Total 804 DLHC 5.0 mg/L 13-JUL-18 13-JUL-18 |R4124974
Tellurium (Te)-Total <0.0020 DLHC 0.0020 mg/L 13-JUL-18 13-JUL-18 |R4124974
Thallium (TI)-Total 0.00011 DLHC 0.00010 mg/L 13-JUL-18 13-JUL-18 |R4124974
Thorium (Th)-Total <0.0010 DLHC 0.0010 mg/L 13-JUL-18 13-JUL-18 |R4124974
Tin (Sn)-Total <0.0010 DLHC 0.0010 mg/L 13-JUL-18 13-JUL-18 |R4124974
Titanium (Ti)-Total <0.0030 DLHC 0.0030 mg/L 13-JUL-18 13-JUL-18 |R4124974
Tungsten (W)-Total <0.0010 DLHC 0.0010 mg/L 13-JUL-18 13-JUL-18 |R4124974
Uranium (U)-Total 0.00053 DLHC 0.00010 mg/L 13-JUL-18 13-JUL-18 |R4124974
Vanadium (V)-Total <0.0050 DLHC 0.0050 mg/L 13-JUL-18 13-JUL-18 |R4124974
Zinc (Zn)-Total <0.030 DLHC 0.030 mg/L 13-JUL-18 13-JUL-18 |R4124974
Zirconium (Zr)-Total <0.0030 DLHC 0.0030 mg/L 13-JUL-18 13-JUL-18 |R4124974

Radiological Parameters

Ra-226 0.015 0.0060 Ba/L 27-JUL-18 | 08-AUG-18 |R4160854

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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QC Samples with Qualifiers & Comments:
QC Type Description Parameter Qualifier Applies to Sample Number(s)
Matrix Spike Aluminum (Al)-Total MS-B L2127393-1, -2
Matrix Spike Barium (Ba)-Total MS-B L2127393-1, -2
Matrix Spike Boron (B)-Total MS-B L2127393-1, -2
Matrix Spike Calcium (Ca)-Total MS-B L2127393-1, -2
Matrix Spike Magnesium (Mg)-Total MS-B L2127393-1, -2
Matrix Spike Manganese (Mn)-Total MS-B L2127393-1, -2
Matrix Spike Potassium (K)-Total MS-B L2127393-1, -2
Matrix Spike Rubidium (Rb)-Total MS-B L2127393-1, -2
Matrix Spike Sodium (Na)-Total MS-B L2127393-1, -2
Matrix Spike Strontium (Sr)-Total MS-B L2127393-1, -2
Matrix Spike Sulfur (S)-Total MS-B L2127393-1, -2
Sample Parameter Qualifier key listed:
Qualifier Description
DLHC Detection Limit Raised: Dilution required due to high concentration of test analyte(s).
DLRC Detection Limit Raised for RadioChemistry test due to sample matrix (e.g. high TDS) or instrument detector conditions.
MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.
Test Method References:
ALS Test Code Matrix Test Description Method Reference**
CN-TOT-WT Water Cyanide, Total ISO 14403-2

Total cyanide is determined by the combination of UV digestion and distillation. Cyanide is converted to cyanogen chloride by reacting with chloramine-
T, the cyanogen chloride then reacts with a combination of barbituric acid and isonicotinic acid to form a highly colored complex.

When using this method, high levels of thiocyanate in samples can cause false positives at ~1-2% of the thiocyanate concentration. For samples with
detectable cyanide analyzed by this method, ALS recommends analysis for thiocyanate to check for this potential interference

EC-WT Water Conductivity APHA 2510 B
Water samples can be measured directly by immersing the conductivity cell into the sample.

MET-T-CCMS-WT Water Total Metals in Water by CRC EPA 200.2/6020A (mod)
Water samples are digested with nitric akéRW&rochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

PH-BF Water pH APHA 4500 H-Electrode
Water samples are analyzed directly by a calibrated pH meter.

RA226-MMER-FC Water Ra226 by Alpha Scint, MDC=0.01 EPA 903.1
Bq/L
SOLIDS-TDS-BF Water Total Dissolved Solids APHA 2540C

A well-mixed sample is filtered though glass fibres filter. A known volume of the filtrate is evaporated and dried at 180 +/- 2C for 1hr.

SOLIDS-TSS-BF Water Suspended solids APHA 2540 D-Gravimetric
A well-mixed sample is filtered through a weighed standard glass fibre filter and the residue retained is dried in an oven at 104 +/- 1C for a minimum of
four hours or until a constant weight is achieved.

TURBIDITY-BF Water Turbidity APHA 2130 B
Sample result is based on a comparison of the intensity of the light scattered by the sample under defined conditions with the intensity of light scattered
by a standard reference suspension under the same conditions. Sample readings are obtained from a Nephelometer.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

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

Laboratory Definition Code Laboratory Location

WT ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA
FC ALS ENVIRONMENTAL - FORT COLLINS, COLORADO, USA
BF ALS ENVIRONMENTAL - BAFFIN ISLAND, NUNAVUT, CANADA
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Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS

Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory
objectives for surrogates are listed there.

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

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

mg/kg Iwt - milligrams per kilogram based on lipid weight of sample

mg/L - unit of concentration based on volume, parts per million.

< - Less than.

D.L. - The reporting limit.

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

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Workorder: 12127393 Report Date: 14-AUG-18 Page 1 of 8
Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3
Contact: William Bowden/Connor Devereaux
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
CN-TOT-WT Water
Batch R4127453
WG2823701-3 DUP WG2823701-5
Cyanide, Total <0.0020 <0.0020 RPD-NA mg/L N/A 20 13-JUL-18
WG2823701-2 LCS
Cyanide, Total 88.8 % 80-120 13-JUL-18
WG2823701-1 MB
Cyanide, Total <0.0020 mg/L 0.002 13-JUL-18
WG2823701-4 MS WG2823701-5
Cyanide, Total 87.9 % 70-130 13-JUL-18
EC-WT Water
Batch R4124229
WG2821653-4 DUP WG2821653-3
Conductivity 3210 3240 umhos/cm 0.9 10 13-JUL-18
WG2821653-2 LCS
Conductivity 97.9 % 90-110 13-JUL-18
WG2821653-1 MB
Conductivity <3.0 umhos/cm 3 13-JUL-18
MET-T-CCMS-WT Water
Batch R4124974
WG2822252-4 DUP WG2822252-3
Aluminum (Al)-Total 0.118 0.110 mg/L 7.0 20 13-JUL-18
Antimony (Sb)-Total 0.00051 0.00050 mg/L 1.5 20 13-JUL-18
Arsenic (As)-Total 0.00095 0.00091 mg/L 4.5 20 13-JUL-18
Barium (Ba)-Total 0.0618 0.0628 mg/L 1.6 20 13-JUL-18
Beryllium (Be)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 13-JUL-18
Bismuth (Bi)-Total <0.000050 <0.000050  RPD-NA mg/L N/A 20 13-JUL-18
Boron (B)-Total 0.080 0.082 mg/L 1.6 20 13-JUL-18
Cadmium (Cd)-Total 0.0000335 0.0000274 J mg/L 0.0000061 0.00001 13-JUL-18
Calcium (Ca)-Total 46.9 47.5 mg/L 1.3 20 13-JUL-18
Chromium (Cr)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 13-JUL-18
Cesium (Cs)-Total 0.000109 0.000108 mg/L 1.0 20 13-JUL-18
Cobalt (Co)-Total 0.00012 0.00012 mg/L 0.3 20 13-JUL-18
Copper (Cu)-Total <0.0010 <0.0010 RPD-NA mg/L N/A 20 13-JUL-18
Iron (Fe)-Total <0.010 <0.010 RPD-NA mg/L N/A 20 13-JUL-18
Lead (Pb)-Total 0.000073 0.000068 mg/L 8.1 20 13-JUL-18
Lithium (Li)-Total 0.0074 0.0074 mg/L 0.3 20 13-JUL-18
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Workorder: 12127393 Report Date: 14-AUG-18 Page 2 of 8
Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4124974
WG2822252-4 DUP WG2822252-3
Magnesium (Mg)-Total 16.3 16.1 mg/L 1.0 20 13-JUL-18
Manganese (Mn)-Total 0.0229 0.0227 mg/L 0.9 20 13-JUL-18
Molybdenum (Mo)-Total 0.00684 0.00695 mg/L 1.7 20 13-JUL-18
Nickel (Ni)-Total 0.00507 0.00505 mg/L 0.3 20 13-JUL-18
Phosphorus (P)-Total <0.050 <0.050 RPD-NA mg/L N/A 20 13-JUL-18
Potassium (K)-Total 5.12 5.00 mg/L 2.3 20 13-JUL-18
Rubidium (Rb)-Total 0.00980 0.00965 mg/L 1.6 20 13-JUL-18
Selenium (Se)-Total 0.000221 0.000228 mg/L 2.8 20 13-JUL-18
Silicon (Si)-Total 0.42 0.43 mg/L 1.0 20 13-JUL-18
Silver (Ag)-Total <0.000050 <0.000050  RPD-NA mg/L N/A 20 13-JUL-18
Sodium (Na)-Total 55.7 54.8 mg/L 1.5 20 13-JUL-18
Strontium (Sr)-Total 0.437 0.431 mg/L 1.5 20 13-JUL-18
Sulfur (S)-Total 242 245 mg/L 1.2 25 13-JUL-18
Thallium (TI)-Total 0.000011 0.000010 mg/L 2.8 20 13-JUL-18
Tellurium (Te)-Total <0.00020 <0.00020 RPD-NA mg/L N/A 20 13-JUL-18
Thorium (Th)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 25 13-JUL-18
Tin (Sn)-Total <0.00010 <0.00010 RPD-NA mg/L N/A 20 13-JUL-18
Titanium (Ti)-Total 0.00033 0.00032 mg/L 3.1 20 13-JUL-18
Tungsten (W)-Total 0.00022 0.00022 mg/L 2.3 20 13-JUL-18
Uranium (U)-Total <0.000010 <0.000010  RPD-NA mg/L N/A 20 13-JUL-18
Vanadium (V)-Total 0.00071 0.00065 mg/L 8.9 20 13-JUL-18
Zinc (Zn)-Total 0.0032 <0.0030 RPD-NA mg/L N/A 20 13-JUL-18
Zirconium (Zr)-Total <0.00030 <0.00030 RPD-NA mg/L N/A 20 13-JUL-18
WG2822252-2 LCS

Aluminum (Al)-Total 99.0 % 80-120 13-JUL-18
Antimony (Sb)-Total 103.2 % 80-120 13-JUL-18
Arsenic (As)-Total 99.1 % 80-120 13-JUL-18
Barium (Ba)-Total 97.3 % 80-120 13-JUL-18
Beryllium (Be)-Total 99.0 % 80-120 13-JUL-18
Bismuth (Bi)-Total 99.4 % 80-120 13-JUL-18
Boron (B)-Total 95.2 % 80-120 13-JUL-18
Cadmium (Cd)-Total 98.3 % 80-120 13-JUL-18
Calcium (Ca)-Total 97.7 % 80-120 13-JUL-18
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Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4124974
WG2822252-2 LCS
Chromium (Cr)-Total 97.3 % 80-120 13-JUL-18
Cesium (Cs)-Total 95.1 % 80-120 13-JUL-18
Cobalt (Co)-Total 96.6 % 80-120 13-JUL-18
Copper (Cu)-Total 97.3 % 80-120 13-JUL-18
Iron (Fe)-Total 92.0 % 80-120 13-JUL-18
Lead (Pb)-Total 99.6 % 80-120 13-JUL-18
Lithium (Li)-Total 92.9 % 80-120 13-JUL-18
Magnesium (Mg)-Total 103.3 % 80-120 13-JUL-18
Manganese (Mn)-Total 99.1 % 80-120 13-JUL-18
Molybdenum (Mo)-Total 98.3 % 80-120 13-JUL-18
Nickel (Ni)-Total 98.3 % 80-120 13-JUL-18
Phosphorus (P)-Total 100.5 % 70-130 13-JUL-18
Potassium (K)-Total 93.3 % 80-120 13-JUL-18
Rubidium (Rb)-Total 100.8 % 80-120 13-JUL-18
Selenium (Se)-Total 101.9 % 80-120 13-JUL-18
Silicon (Si)-Total 100.6 % 60-140 13-JUL-18
Silver (Ag)-Total 100.1 % 80-120 13-JUL-18
Sodium (Na)-Total 99.6 % 80-120 13-JUL-18
Strontium (Sr)-Total 925 % 80-120 13-JUL-18
Sulfur (S)-Total 96.6 % 80-120 13-JUL-18
Thallium (TI)-Total 99.2 % 80-120 13-JUL-18
Tellurium (Te)-Total 102.8 % 80-120 13-JUL-18
Thorium (Th)-Total 94.2 % 70-130 13-JUL-18
Tin (Sn)-Total 97.2 % 80-120 13-JUL-18
Titanium (Ti)-Total 95.6 % 80-120 13-JUL-18
Tungsten (W)-Total 98.0 % 80-120 13-JUL-18
Uranium (U)-Total 95.5 % 80-120 13-JUL-18
Vanadium (V)-Total 99.99 % 80-120 13-JUL-18
Zinc (Zn)-Total 95.1 % 80-120 13-JUL-18
Zirconium (Zr)-Total 92.2 % 80-120 13-JUL-18
WG2822252-1 MB

Aluminum (Al)-Total <0.0050 mg/L 0.005 13-JUL-18
Antimony (Sb)-Total <0.00010 mg/L 0.0001 13-JUL-18
Arsenic (As)-Total <0.00010 mg/L 0.0001 13-JUL-18
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Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4124974
WG2822252-1 MB

Barium (Ba)-Total <0.00010 mg/L 0.0001 13-JUL-18
Beryllium (Be)-Total <0.00010 mg/L 0.0001 13-JUL-18
Bismuth (Bi)-Total <0.000050 mg/L 0.00005 13-JUL-18
Boron (B)-Total <0.010 mg/L 0.01 13-JUL-18
Cadmium (Cd)-Total <0.000005(C mg/L 0.000005  13-JUL-18
Calcium (Ca)-Total <0.050 mg/L 0.05 13-JUL-18
Chromium (Cr)-Total <0.00050 mg/L 0.0005 13-JUL-18
Cesium (Cs)-Total <0.000010 mg/L 0.00001 13-JUL-18
Cobalt (Co)-Total <0.00010 mg/L 0.0001 13-JUL-18
Copper (Cu)-Total <0.0010 mg/L 0.001 13-JUL-18
Iron (Fe)-Total <0.010 mg/L 0.01 13-JUL-18
Lead (Pb)-Total <0.000050 mg/L 0.00005 13-JUL-18
Lithium (Li)-Total <0.0010 mg/L 0.001 13-JUL-18
Magnesium (Mg)-Total <0.0050 mg/L 0.005 13-JUL-18
Manganese (Mn)-Total <0.00050 mg/L 0.0005 13-JUL-18
Molybdenum (Mo)-Total <0.000050 mg/L 0.00005 13-JUL-18
Nickel (Ni)-Total <0.00050 mg/L 0.0005 13-JUL-18
Phosphorus (P)-Total <0.050 mg/L 0.05 13-JUL-18
Potassium (K)-Total <0.050 mg/L 0.05 13-JUL-18
Rubidium (Rb)-Total <0.00020 mg/L 0.0002 13-JUL-18
Selenium (Se)-Total <0.000050 mg/L 0.00005 13-JUL-18
Silicon (Si)-Total <0.10 mg/L 0.1 13-JUL-18
Silver (Ag)-Total <0.000050 mg/L 0.00005 13-JUL-18
Sodium (Na)-Total <0.050 mg/L 0.05 13-JUL-18
Strontium (Sr)-Total <0.0010 mg/L 0.001 13-JUL-18
Sulfur (S)-Total <0.50 mg/L 0.5 13-JUL-18
Thallium (TI)-Total <0.000010 mg/L 0.00001 13-JUL-18
Tellurium (Te)-Total <0.00020 mg/L 0.0002 13-JUL-18
Thorium (Th)-Total <0.00010 mg/L 0.0001 13-JUL-18
Tin (Sn)-Total <0.00010 mg/L 0.0001 13-JUL-18
Titanium (Ti)-Total <0.00030 mg/L 0.0003 13-JUL-18
Tungsten (W)-Total <0.00010 mg/L 0.0001 13-JUL-18
Uranium (U)-Total <0.000010 mg/L 0.00001 13-JUL-18
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Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

Batch R4124974
WG2822252-1 MB
Vanadium (V)-Total <0.00050 mg/L 0.0005 13-JUL-18
Zinc (Zn)-Total <0.0030 mg/L 0.003 13-JUL-18
Zirconium (Zr)-Total <0.00030 mg/L 0.0003 13-JUL-18
WG2822252-5 MS WG2822252-6

Aluminum (Al)-Total N/A MS-B % - 13-JUL-18
Antimony (Sb)-Total 99.2 % 70-130 13-JUL-18
Arsenic (As)-Total 98.6 % 70-130 13-JUL-18
Barium (Ba)-Total N/A MS-B % - 13-JUL-18
Beryllium (Be)-Total 97.9 % 70-130 13-JUL-18
Bismuth (Bi)-Total 92.1 % 70-130 13-JUL-18
Boron (B)-Total N/A MS-B % - 13-JUL-18
Cadmium (Cd)-Total 96.2 % 70-130 13-JUL-18
Calcium (Ca)-Total N/A MS-B % - 13-JUL-18
Chromium (Cr)-Total 100.2 % 70-130 13-JUL-18
Cesium (Cs)-Total 91.0 % 70-130 13-JUL-18
Cobalt (Co)-Total 97.2 % 70-130 13-JUL-18
Copper (Cu)-Total 95.0 % 70-130 13-JUL-18
Iron (Fe)-Total 89.8 % 70-130 13-JUL-18
Lead (Pb)-Total 90.7 % 70-130 13-JUL-18
Lithium (Li)-Total 91.6 % 70-130 13-JUL-18
Magnesium (Mg)-Total N/A MS-B % - 13-JUL-18
Manganese (Mn)-Total N/A MS-B % - 13-JUL-18
Molybdenum (Mo)-Total 96.0 % 70-130 13-JUL-18
Nickel (Ni)-Total 95.2 % 70-130 13-JUL-18
Phosphorus (P)-Total 96.5 % 70-130 13-JUL-18
Potassium (K)-Total N/A MS-B % - 13-JUL-18
Rubidium (Rb)-Total N/A MS-B % - 13-JUL-18
Selenium (Se)-Total 98.0 % 70-130 13-JUL-18
Silicon (Si)-Total 98.0 % 70-130 13-JUL-18
Silver (Ag)-Total 92.3 % 70-130 13-JUL-18
Sodium (Na)-Total N/A MS-B % - 13-JUL-18
Strontium (Sr)-Total N/A MS-B % - 13-JUL-18
Sulfur (S)-Total N/A MS-B % - 13-JUL-18
Thallium (TI)-Total 88.5 % 70-130 13-JUL-18



Quality Control Report
Workorder: 12127393 Report Date: 14-AUG-18 Page 6 of 8

Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3

Contact: William Bowden/Connor Devereaux
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-T-CCMS-WT Water
Batch R4124974
WG2822252-5 MS WG2822252-6
Tellurium (Te)-Total 91.6 % 70-130 13-JUL-18
Thorium (Th)-Total 92.1 % 70-130 13-JUL-18
Tin (Sn)-Total 97.9 % 70-130 13-JUL-18
Titanium (Ti)-Total 98.4 % 70-130 13-JUL-18
Tungsten (W)-Total 95.5 % 70-130 13-JUL-18
Uranium (U)-Total 91.9 % 70-130 13-JUL-18
Vanadium (V)-Total 103.1 % 70-130 13-JUL-18
Zinc (Zn)-Total 93.2 % 70-130 13-JUL-18
Zirconium (Zr)-Total 92.6 % 70-130 13-JUL-18
PH-BF Water
Batch R4122758
WG2819764-2 DUP L2127561-2
pH 7.77 7.79 J pH units 0.02 0.2 11-JUL-18
WG2819764-1 LCS
pH 6.98 pH units 6.9-7.1 11-JUL-18
SOLIDS-TDS-BF Water
Batch R4124563
WG2819902-3 DUP L2127998-1
Total Dissolved Solids 3370 3310 mg/L 1.8 20 13-JUL-18
WG2819902-2 LCS
Total Dissolved Solids 99.7 % 85-115 13-JUL-18
WG2819902-1 MB
Total Dissolved Solids <20 mg/L 20 13-JUL-18
SOLIDS-TSS-BF Water
Batch R4123583
WG2820846-3 DUP L2127393-2
Total Suspended Solids 2.4 2.0 mg/L 18 25 12-JUL-18
WG2820846-2 LCS
Total Suspended Solids 994 % 85-115 12-JUL-18
WG2820846-1 MB
Total Suspended Solids <2.0 mg/L 2 12-JUL-18

TURBIDITY-BF Water



Quality Control Report

Workorder: 12127393 Report Date: 14-AUG-18 Page 7 of 8
Client: Baffinland Iron Mine’s Corporation (Oakville)
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3
Contact: William Bowden/Connor Devereaux
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
TURBIDITY-BF Water
Batch R4123497
WG2820485-3 DUP L2127998-1
Turbidity 5.76 5.83 NTU 1.2 15 12-JUL-18
WG2820485-2 LCS
Turbidity 114.0 % 85-115 12-JUL-18
WG2820485-1 MB
Turbidity <0.10 NTU 0.1 12-JUL-18



Quality Control Report

Workorder: 12127393 Report Date: 14-AUG-18
Client: Baffinland Iron Mine’s Corporation (Oakville) Page 8 of 8
2275 Upper Middle Rd. E. Suite #300
Oakville ON L6H 0C3
Contact: William Bowden/Connor Devereaux

Legend:

Limit ALS Control Limit (Data Quality Objectives)
DUP  Duplicate

RPD Relative Percent Difference

N/A Not Available

LCS  Laboratory Control Sample

SRM  Standard Reference Material

MS Matrix Spike

MSD  Matrix Spike Duplicate

ADE  Average Desorption Efficiency

MB Method Blank

IRM Internal Reference Material

CRM Certified Reference Material

CCV  Continuing Calibration Verification
CVS  Calibration Verification Standard
LCSD Laboratory Control Sample Duplicate

Sample Parameter Qualifier Definitions:

Qualifier Description

J Duplicate results and limits are expressed in terms of absolute difference.

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.
RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

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

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

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



ALS

Ft. Collins, Colorado LIMS Version: 6.871 Page 1 of 1

Monday, August 13, 2018

Rick Hawthorne

ALS Environmental

60 Northland Rd, Unit 1

Waterloo Canada, ON N2V 2B8

Re: ALS Workorder: 1807307
Project Name:
Project Number: L2127393

Dear Mr. Hawthorne:

Two water samples were received from ALS Environmental, on 7/17/2018. The samples were scheduled for the
following analysis:

Radium-226

The results for these analyses are contained in the enclosed reports.

The data contained in the following report have been reviewed and approved by the personnel listed below. In
addition, ALS certifies that the analyses reported herein are true, complete and correct within the limits of the
methods employed.

Thank you for your confidence in ALS Environmental. Should you have any questions, please call.

Sincerely,

bt . ——

ALS Environmental
Katie M. OBrien
Project Manager

ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524 | PHONE +1 970 490 1511 | FAX +1 970 490 1522
ALS GROUP USA, CORP. Part of the ALS Laboratory Group An ALS Limited Company

lof 11


Kathleen.Obrien
Katie's Signature


ALS Environmental — Fort Collins is accredited by the following accreditation bodies for
various testing scopes in accordance with requirements of each accreditation body. All
testing is performed under the laboratory management system, which is maintained to

meet these requirement and regulations. Please contact the laboratory or accreditation
body for the current scope testing parameters.

ALS Environmental — Fort Collins
Accreditation Body License or Certification Number
AlHA 214884
Alaska (AK) UST-086
Arizona (AZ) AZQ742
California (CA) 06251CA
Colorado (CO) C001099
Florida (FL) E87914
Idaho (ID) C001099
Kansas (KS) E-10381
Kentucky (KY) 90137
PJ-LA (DoD ELAP/ISO 170250) 95377
Maryland (MD) 285
Missouri (MO) 175
Nebraska(NE) NE-OS-24-13
Nevada (NV) CO000782008A
New York (NY) 12036
North Dakota (ND) R-057
Oklahoma (OK) 1301
Pennsylvania (PA) 68-03116
Tennessee (TN) 2976
Texas (TX) T104704241
Utah (UT) C001099
Washington (WA) C1280

20f 11



1807307

Radium-226:
The samples were prepared and analyzed according to the current revision of SOP 783.

All acceptance criteria were met.

ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA | PHONE +1 970 490 1511 | FAX +1 970 490 1522 3 Of 11
ALS GROUP USA, CORP. Part of the ALS Group An ALS Limited Company



ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

OrderNum
Client Name

: 1807307
: ALS Environmental

Client Project Name:

Client Project Number: L2127393
Client PO Number: L2127393
Client Sample Lab Sample | COC Number Matrix Date Time
Number Number Collected | Collected
L2127393-1 1807307-1 WATER 11-Jul-18
L2127393-2 1807307-2 WATER 11-Jul-18
Page 1 of 1 ALS -- Fort Collins Date Printed: Monday, August 13, 2018

LIMS Version: 6.871

40of 11



L2127393

é WATERLOO

ALS) Envircnmental

Subcontract Request Form l 80?&&'

Subcontract To:
ALS ENVIRONMENTAL 4FORT COLLINS, COLORADO, USA
225 COMMERCE DRIVE
FORT COLLINS,CO 80524

NOTES: Please reference on final report and invoice: PO#
ALS requires QC data to be provided with your ﬁniresuits. o

Please see enclosed 2 sample(s) in 2 Container(s)
SAMPLE
NUMBER DATE SAMPLED Priority
ANALYTICAL REQUIRED DUE DATE Flag
\ 2127393-1 MS-08 7/11/2018 E
3 Ra226 by Alpha Scint, MDC=0.01 Bg/L (RA226-MMER-FC 1) 7/30/2018
L2127393-2 MS-0801 7/11/2018 E
Ra226 by Alpha Scint, MDC=0.01 Bqg/L (RA226-MMER-FC 1) 7/30/2018
Subcontract Info Contact: Mary-Lynn Pike (519) 886-6910
Analysis and reporting info contact: Rick Hawthorne

60 NORTHLAND ROAD, UNIT 1
WATERLOO,ON N2V 2B8

Phone: (519) 886-6910 Email: Rick.Hawthorne@alsglobal.com

Please email confirmation of receipt to: Rick.Hawthorne@alsglobal.com
Shipped By: Date Shipped:
Received By: W% Date Received: (Z// ( (’]l / / 4) ﬁ Lo
Verified By: Date Verified:

Temperature:
Sample Integrity Issues:

50f 11

Friday, July 13, 2018 9:04 AM



ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

ALS
Client: Q L S WMOO Workorder No: [DO ? BO ?_
Project Manager: /o) Initials: y&A N Date: & /[ + “%
1. Are airbills / shipping documents present and/or removable? prROPOFF|  YES NO
2. Are custody seals on shipping containers intact? NONE @ NO
3. Are custody seals on sample containers intact? NONE @ NO
4. s there a COC (chain-of-custody) present? @ NO
S Is the COC in agreement with samples received? (IDs, dates, times, # of samples, # of containers, @ NO
matrix, requested analyses, etc.)

o
m
72

@

6. Are short-hold samples present?

7. Are all samples within holding times for the requested analyses? @ NO
8 Were all sample containers received intact? (not broken or leaking) @é) NO
9 Is there sufficient sample for the requested analyses? Y@ NO
10. Are all samples in the proper containers for the requested analyses? @ NO
11 Are all aqueous samples preserved correctly, if required? (excluding volatiles) N/A @ NO
12. Are all aqueous non-preserved samples pH 4-9? @% YES NO
s e s (100 GRO KSMEE RGNS, o 5 v | v

4. Were the samples shipped on ice? YES

IRg
1. Were cooler temperatures measured at 0.1-6.0°C? usedu: 41 43 44 ONL YES NO

Cooler #: l
Temperature (°C): Aympicat

No. of custody seals on cooler: \
DOT Survey. Q

Acceptance External pR/hr reading:
Information

Background pR/hr reading: [ L~

Were external pR/hr readings < two times background and within DOT acceptance criteria?> YES /NO /NA  (If no, see Form 008 )

Additional Information: Please provide details here for any NO responses to gray-shaded boxes above, or any other issues noted:

If applicable, was the client contacted? YES / NO / NA, Contact: Date/Time:
Project Manager Signature / Date: NM' ’ll { (// %)
13
Form 201126 xls *IR Gun #1. VWR SN 170560549
(06/29/2018) *IR Gun #3, VWR SN 170647571

*IR Gun #4, Oakton, SN 2372220101-0002 Page 1 of __ 6 of 11



(307307

Sender

ALS Environmental
Ed Hill

60 Northiand Rd
Unit 1

WATERLOO, N2V 288
ON

Date: 2018-07-16

Invoice Number:

Waybill Number: 8466471314

225 Commerce Drive
FORT COLLINS, 80524
CO

Canada

Phone Nr.: +15198866910 Fax: +15196669047 Exorter ID:

Tax ID/VAT No.: porter iL:

EORI: Exporter Code:

Receiver Bank Details

ALS Environmental Fort Collins INN: OGRN:
Sample Login KPP: OKPO:

Settlement account (USD/EURY):
Settlement account (RUR):

Exemption Citation:

United States of America Bank Name: o
—Phone Nr:+1800443151t—, — Fa | T

Tax ID/VAT No.: Email: *
Billed to Shipment Reference:

Receiver Reference:

Other Remarks:
Phone Nr.: Fax:
Tax ID/VAT no:

Full Description of Goods Commodity Qty Unit Value Sub-total Net Weight Gross Country
Code Value Weight of Origin

Water Sample 1.00 PCS 1.00 CAD 1.00 CAD 20.41b 0.01b CANADA
Tota! Goods Value: 1.00 Total Net Weight: 20.41b
Total line items: 1 Total Gross Weight: 0.Gib
Number of pallets: 0 Currency code: CAD
Total units: 1.0 Terms of Payment:
Reason for Export: Sample Payer of GST/VAT:
Type of Export: f Permanent Duty/taxes acgt:Receiver Wil Pay
Terms of Trade: Delivered at Place Requiere Pedimento: No
Other charges: 0.00 Duty/tax billing service:
Freight cost (if paid by sender): 0.00 Carrier: DHL
Insurance cost (if paid by sender): 0.00 Ultimate Consignee:

1/We hereby certify that the information contained in the invoice is true and correct and that the contents of this shipment are as stated

above.

Name: "{/ ( { Coe L M/Z//(tw”&(/ Ly

Position:
Date of signature:

Signature: UL/J//Z(I%

Company Stamp:

Page 1/1
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ALS-- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 13-Aug-18
Project: L2127393 Work Order: 1807307
Sample ID: L2127393-1 Lab ID: 1807307-1
Legal Location: Matrix: WATER
Collection Date: 7/11/2018 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 7/27/2018 PrepBy: CXW
Ra-226 0.021 (+/-0.011) M3 0.011 BQ/ NA 8/8/2018 13:11
Carr: BARIUM 61.1 40-110 %REC DL = NA 8/8/2018 13:11

ALS -- Fort Collins
LIMS Version: 6.871 ARPagelof 3 8o0f 11



ALS-- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 13-Aug-18
Project: L2127393 Work Order: 1807307
Sample ID: L2127393-2 Lab ID: 1807307-2
Legal Location: Matrix: WATER
Collection Date: 7/11/2018 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 7/27/2018 PrepBy: CXW
Ra-226 0.015 (+/-0.0070) 0.006 BQ/I NA 8/8/2018 13:51
Carr: BARIUM 98.2 40-110 %REC DL = NA 8/8/2018 13:51

ALS -- Fort Collins
LIMS Version: 6.871 ARPage20of 3 90f 11



ALS-- Fort Callins

SAMPLE SUMMARY REPORT

Client: ALS Environmental
Project: L2127393

Sample ID: L2127393-2

Legal Location:

Coallection Date: 7/11/2018

Date: 13-Aug-18
Work Order: 1807307
Lab ID: 1807307-2
Matrix: WATER
Percent Moisture:

Analyses Result

Report Dilution
Qual Limit Units Factor Date Analyzed

Explanation of Qualifiers

Radiochemistry:

- "Report Limit" is the MDC
U or ND - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.
W - DER is greater than Warning Limit of 1.42

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.
# - Aliquot Basis