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Introduction:

Environmental monitoring generally is comprised of three media — water, sediment and biota.
Water and sediment monitoring is regulated by the Department of Municipal Affairs and
Environment while biota monitoring is regulated by the Federal Department of Fisheries and
Oceans.

Biota tissue testing for methylmercury is essential as the tissue is the ultimate receptor for
any environmental change and the best indicator to monitor potential impacts on consumer
health. As per the Aquatic Environmental Effects Monitoring Plan (AEEMP), subsequent
reports and other data, methylmercury data is available for biota (fish and seal). In addition,
in July 2016, the Department of Fisheries and Oceans advised the proponent of required
modifications to the AEEMP to include sampling in the eastern portion of Lake Melville, as
well as modifications to reporting protocols. The AEEMP and related addendums can be
found at: https://muskratfalls.nalcorenergy.com/environment/generation/

As the AEEMP monitoring focuses primarily on biota, it was agreed that additional
methylmercury monitoring of water and sediment from upstream of the proposed Muskrat
Falls Reservoir to the downstream outlet of Lake Melville would provide valuable
information. Under Section 31 of the Water Resources Act, the Minister may order a
licensee or other person to undertake a required level of water quality monitoring. Nalcor
has agreed to engage an independent consultant to implement this monitoring plan for the
Lower Churchill Project, focusing solely on water and sediment, to augment the information
collected under the AEEMP.

While neither the Churchill River nor Lake Melville are sources of drinking water for any
community, methylmercury information in water and sediment could be used as an early
indicator for methylmercury in biota tissue, consumption of which might lead to health
issues. The early indicator information from this plan, together with biota tissue testing data
from the AEEMP, will provide the relevant provincial and federal agencies important
information so any necessary action to protect human health can be taken at the earliest
opportunity.

1. Objectives:

The objective of this plan is to assess change in the level of methylmercury in water and
sediment due to the creation of the Muskrat Falls Reservoir. The approach that will be used
to assess these changes is to directly measure the net change of methylmercury in water and
sediment at various locations from upstream of the proposed Muskrat Falls Reservoir to the
downstream outlet of Lake Melville. Any changes in methylmercury concentrations in the
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upstream environment will provide an early indicator for potential changes in the
downstream environment.

The plan will initially monitor temporal and spatial aspects of ambient water and sediment
quality through the collection of grab samples with special emphasis on testing for total
mercury and methylmercury. Section 3 outlines the procedural details for water and
sediment samples to be collected in order to capture baseline, inundation and post-inundation
methylmercury data.

The sampling locations, frequency and duration may be adjusted on an adaptive basis as
results become available. The overall plan will be revisited for appropriate changes once the
monitoring results related to the first phase of flooding have been analyzed.

2. Oversight

This monitoring plan will be overseen by the Department of Municipal Affairs and
Environment, until the establishment of the Independent Expert Advisory Committee
(IEAC).

3. Methodology:

The environmental monitoring proposed under this plan will focus on water and sediment
grab sampling at sites which are selected in a scientific manner to capture the physiographic
diversity of the project area.

Sampling sites identified in this plan are based on the physiographic (features and attributes
of land surface) and hydrologic (rainfall, runoff, inflow, outflow, etc.) features of the area.
The plan has also taken into consideration spatial and temporal factors. In order to capture
the vertical profile of methylmercury, six sites (one site in the Muskrat Falls reservoir and
five sites in Lake Melville) have been identified for multiple depth sampling.

The Department of Municipal Affairs and Environment requires that all monitoring results
adhere to the Accredited Laboratory Policy. The objective of the policy is to ensure that
environmental information produced and provided to the Province is comparable, of known
quality and adequate for its intended purpose, thereby providing a reliable and harmonized
basis for characterization and management of the Newfoundland and Labrador environment.

In accordance with the policy, the Department requires the use of laboratories which have a
recognized form of laboratory accreditation to perform the required analyses. Accreditation
obtained from an accreditation body that is a signatory to the International Laboratory
Accreditation Cooperation (ILAC) Agreement and based on ISO 17025 is considered a
recognized form of accreditation. The Canadian Association for Laboratory Accreditation



(CALA) is signatory to ILAC. There are several laboratories in Canada that are accredited
by the Canadian Association for Laboratory Accreditation (CALA) for methylmercury in
water, soil and/ or tissue. The selected laboratory provides direction for sample collection,
storage and handling to ensure the integrity of the sample. Deviations from the accredited
method, quality protocols, QA/QC or sample integrity concerns are reported by the
laboratory as part of adherence to the international standard on which the accreditation is
based.

The Accredited Laboratory Policy document is available on the departmental website at:
http://www.mae.gov.nl.ca/env_protection/lab_policy.pdf

Sample collection methodology and protocols for water and sediment sampling are provided
in Appendix A. The Scope of Accreditation and Certification for the selected laboratory
(Flett Research Ltd.) analyzing methylmercury in water and sediment is contained in
Appendix B.

4. Monitoring Guidance Framework:

The following guiding principles will be taken into consideration during the implementation
of this plan.

e As shown in Figure 1, the Department of Municipal Affairs and Environment currently
operates five real time water quantity and quality monitoring stations within the Lower
Churchill project area as well as two real-time weather stations. Grab water samples are
also collected at the five real-time water monitoring stations during the ice free period
from June to October. All these monitoring activities, which are separate from this
monitoring plan, will continue, and the collected data will be available to all stakeholders.

e Approximate sample locations, sampling frequency and duration are indicated in Tables 1 & 2
and Figure 2. Using a GPS or similar device, the coordinates of each sampling location shall
be recorded and submitted to the Department of Municipal Affairs and Environment. The
location of each sampling point shall remain consistent over the life of the monitoring
programs, unless otherwise approved by the Department of Municipal Affairs and
Environment.

e Water samples are required to be collected in representative areas.

e Baseline water samples are to be collected at all sampling sites - Sites #N.1 to #N.13 (as
indicated in Figure 2) and analyzed for total mercury and methylmercury, preferably one
week apart if possible, but no less than 48 hours apart. Selected samples will be analyzed
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for dissolved methylmercury as well as for methylmercury on suspended particulate
matter. Other chemical parameters to be analyzed are identified in Appendix C.

o Note: Baseline data has already been collected (October 14 & 16 and November
5) for the majority of sites, with the exception of sites #N.6, #N.8, #N.9, #N.11
and #N.12. Sites which already meet the baseline minimum requirement as stated
in Table 2 need not be resampled.

During inundation and post-inundation, water samples are to be collected at all sampling
sites - Sites #N.1 to #N.13 (as indicated in Figure 2) and analyzed for total mercury and
methylmercury. Samples will be split and analyzed for dissolved and suspended
methylmercury concentrations separately. Other chemical parameters to be analyzed are
identified in Appendix C.

The feasibility of sediment sampling at the sites indicated on the map will be determined
by flow regimes, depth and substrate condition in consultation between the proponent and
the Department of Municipal Affairs and Environment. Other chemical parameters to be
analyzed from sediment samples are identified in Appendix C.

Select water samples (as indicated in Tables 1 and 2 and in red in Figure 2) will be
required to be taken at multiple depths. In freshwater, the preferable locations will be
near the surface, mid water column, and near the bottom, depending on the depth of the
water at the location. Multiple depths sampling in Lake Melville should be targeted, with
samples collected at 1m and at a depth dependent on halocline/thermocline at the time of
sampling.

If any samples cannot be collected for any reason, this must be communicated by the
proponent to the Department of Municipal Affairs and Environment, with the appropriate
justification.

A statistical power analysis provides a guide for the design and planning of scientific
studies and is used to indicate the sample size needed to detect environmental change.
The sampling encompasses 13 different sites with a minimum of 10 samples collected at
each site. Based on the Oct 14, 2016 and Oct 16 sampling data made available from
Nalcor, methylmercury levels are approximately 0.026 + 0.0241 ng/L for Lake Melville.
The methylmercury levels are approximately 0.018 + 0.0083 ng/L for Lower Churchill
River. For Lake Melville methylmercury, with 10 samples in total taken from each lake
location, there is a power of 0.93 to detect a difference of 0.0483 ng/L or more between
each lake location. A sample size of 10 results in a power of 0.99 to detect differences in
concentration greater than 0.0483 ng/L at any one lake location. For Churchill River
methylmercury, with 10 samples taken in total from each river location, there is a power
of 0.92 to detect a difference of 0.0167 ng/L or more between each river location. A
sample size of 10 results in a power of 0.99 to detect differences in concentration greater
than 0.0167 ng/L at any one river location. The detected difference is sufficiently lower



than the CCME guideline for aquatic life of 4 ng/L for methylmercury. Based on this
analysis, and performing the power analysis using geographic location, and various water
bodies (lakes, river) the monitoring plan has sufficient statistical power to detect changes
in water quality from baseline conditions for each station in this plan based on existing
methylmercury concentrations. More detail on the power analysis is provided in
Appendix D.

e Chemical analysis of the water samples shall be carried out by Flett Laboratories, which
is a commercial laboratory with a recognized form of accreditation for methylmercury
(see Appendix B). The proponent shall ensure the detection limits to be used by the
accredited laboratory are acceptable to the Department of Municipal Affairs and
Environment. The method detection level is specified as 0.01 ng/l. Samples may be split
and analyzed separately at a different accredited lab periodically for quality assurance
purposes.

e As they become available, sample analysis results are to be provided to the Department
of Municipal Affairs and Environment, using the attached template (see Appendix E).
Laboratory Certificates of Analysis will be required to be submitted as supporting
documentation. Results will be made publicly available (subject to development of
appropriate communications plans).

e The proponent shall bear all expenses incurred in carrying out the environmental monitoring,
required analyses and reporting.

e The overall monitoring plan will be revisited for appropriate changes once the monitoring
results related to the first phase of flooding have been analyzed.

e Monitoring will be re-evaluated as results are made available to determine if the sampling
program needs to be modified or extended.

e The Department of Municipal Affairs and Environment may order the proponent to alter
the monitoring program or require additional testing at any time under several
circumstances including when there is potential for an adverse environmental effect.

e The proponent may, at any time, request that the monitoring program or requirements in
terms of sampling frequency and locations be altered by requesting the change in writing
to the Department of Municipal Affairs and Environment with sufficient justification.

5. Considerations:

The following factors should be taken into consideration in overseeing the implementation of
this monitoring plan:



e Sample collection will require samplers to cover a length of over 200 km in rough terrain.

e Weather conditions and site accessibility may play a significant role in whether planned
samples can be collected or not.

e Occupational health and safety related measures must be a priority when implementing
the sampling program.

e Analytical lab requirements for sample storage, holding time and shipping may require
adjustments to the sampling frequency.

e Sediment sampling will take place only at selected sites depending on flow regime, depth
and substrate conditions.

Addendum (September 29, 2017)

As recommended by the scientific sub-committee of the Independent Experts Advisory
Committee (IEAC), and accepted by the Minister of Municipal Affairs and Environment on
September 29, 2017, the surface water quality sampling and testing is revised as follows:

e The frequency of weekly water samples may be reduced to semi-monthly water
samples when the water temperature is below 6°C and there are no significant changes
in the reservoir water level.

e Lower (more sensitive) method detection limits (MDL) for total mercury, sulphate,
total phosphorous, and total suspended sediments in water and total mercury in
sediment shall be used in the laboratory analysis.



Table 1 — Sampling Locations & Coordinates (as per Figure 2)

Area Station Number & Location Northing Easting Zone
Upstream
. N.1 - Below Grizzle Rapids 5869577 606592 20
of Reservoir
N.2* — Reservoir below Pinus River 5877481 619387 20
Within N.3* — Reservoir between Pinus River & Upper Brook 5886480 628976 20
Reservoir Top
N.4 — Above Muskrat Falls Mid 5902568 647135 20
Bottom
. N.5 — Below Muskrat Falls 5901860 651010 20
River below
. N.6 — Causeway 5904834 666977 20
Reservoir
N.7 — English Point 5913613 687135 20
Im
N.8 — Goose Bay (East of Rabbit Island) | Targeted Depth (Above | 5920014 693950 20
Halocline)**
Im
N.9 — Inflow to Lake Melville Targeted Depth (Above | 5937268 303217 21
Halocline)**
Lake 1m
. N.10 — Middle of Lake Melville Targeted Depth (Above | 5954514 302600 21
Melville to .
Halocline)**
Outlet m
N.11 — Middle of Lake Melville Targeted Depth (Above | 5953492 335067 21
Halocline)**
N.12 — Northeastern Lake Melville im
) - Targeted Depth (Above | 5971440 365225 21
(near Neveisik Island) -
Halocline)**
N.13 — Near Rigolet (Lake outflow) 6002098 405601 21

*As the inundation of the reservoir is anticipated to progress slowly, it is acceptable to commence the sampling (sites #N.2 & #N.3) after the
sampling location has been inundated using a staggered approach.
** Sampling depth will be determined on a sample-by-sample basis according to in-situ location of halocline.



Table 2: Sampling Frequency & Duration

Total
Station Number & Location Frequency & Duration
Samples
| 22l " Baseline Minimum twice before headpond formation (48+ hours apart) 2
N.1-Below Grizzle Rapids Inundation/Post-Inundation Weekly (10 weeks) 10
Baseline Minimum twice before headpond formation (48+ hours apart) 2
N.2*-Reservoir below Pinus River - -
Inundation/Post-Inundation Weekly (10 weeks) 10
. . . Baseline Minimum twice before headpond formation (48+ hours apart) 2
N.3*—Reservoir between Pinus River & Upper Brook - -
Inundation/Post-Inundation Weekly (10 weeks) 10
Baseline Minimum twice before headpond formation (48+ hours apart) 2
Top Inundation/Post-Inundation Weekly (10 weeks) 10
Baseline Minimum twice before headpond formation (48+ hours apart) 2
N.4-Above Muskrat Falls Mid - -
Inundation/Post-Inundation Weekly (10 weeks) 10
Baseline Minimum twice before headpond formation (48+ hours apart) 2
Bott
ottom Inundation/Post-Inundation Weekly (10 weeks) 10
N 5—Below Muskrat Fall Baseline Minimum twice before headpond formation (48+ hours apart) 2
.5— t
5-Below Muskrat Falls Inundation/Post-Inundation Weekly (10 weeks) 10
Baseline Minimum twice before headpond formation (48+ hours apart) 2
N.6—Causeway - -
Inundation/Post-Inundation Weekly (10 weeks) 10
Baseline Minimum twice before headpond formation (48+ hours apart) 2
N.7—-English Point " .
Inundation/Post-Inundation Weekly (10 weeks) 10
1 Baseline Minimum twice before headpond formation (48+ hours apart) 2
N.8-Goose Bay (East of Rabbit m Inundation/Post-Inundation Weekly (10 weeks) 10
Island) Baseline Minimum twice before headpond formation (48+ hours apart) 2
Targeted Depth " "
Inundation/Post-Inundation Weekly (10 weeks) 10
1 Baseline Minimum twice before headpond formation (48+ hours apart) 2
. m Inundation/Post-Inundation Weekly (10 weeks) 10
N.9 — Inflow to Lake Melville - — - -
T d Denth Baseline Minimum twice before headpond formation (48+ hours apart) 2
argeted Dept Inundation/Post-Inundation Weekly (10 weeks) 10
1 Baseline Minimum twice before headpond formation (48+ hours apart) 2
i X m Inundation/Post-Inundation Weekly (10 weeks) 10
N.10-Middle of Lake Melville - — - -
T d Deoth Baseline Minimum twice before headpond formation (48+ hours apart) 2
t t
argeted Dep Inundation/Post-Inundation Weekly (10 weeks) 10
1 Baseline Minimum twice before headpond formation (48+ hours apart) 2
m
| dation/Post-I dati Weekly (10 k: 10
N.11-Middle of Lake Melville nundation/Post-Inundation eekly (10 weeks)
Baseline Minimum twice before headpond formation (48+ hours apart) 2
Targeted Depth - -
Inundation/Post-Inundation Weekly (10 weeks) 10
im Baseline Minimum twice before headpond formation (48+ hours apart) 2
N.12-Northeastern Lake Inundation/Post-Inundation Weekly (10 weeks) 10
Melville (near Neveisik Island) Baseline Minimum twice before headpond formation (48+ hours apart) 2
Targeted Depth " -
Inundation/Post-Inundation Weekly (10 weeks) 10
N.13 — Near Rigolet (Lake outflow) Baselme- : Minimum twice before headpond formation (48+ hours apart) 2
Inundation/Post-Inundation Weekly (10 weeks) 10




Notes:

o *As the inundation of the reservoir is anticipated to progress slowly, it is acceptable to commence the sampling after the sampling
location has been inundated using a staggered approach.

o During and after inundation, water samples collected should be analyzed as split samples whereby the dissolved vs. suspended
concentrations are measured separately.

o Sediment samples are to be collected where feasible.

o The overall plan will be revisited for appropriate changes once the initial sampling results related to the first phase of flooding have
been reviewed.



LAKE MELVILLE EAST OF LITTLE RIVER (03PD001)
CHURCHILL RIVER AT ENGLISH POINT (03PC001)
CHURCHILL RIVER 6.15 KMS BELOW LOWER MUSKRAT FALLS (030E014)
CHURCHILL RIVER ABOVE UPPER MUSKRAT FALLS (030E001)
CHURCHILL RIVER BELOW GRIZZLE RAPIDS (030E012)
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Figure 1:

Current real-time water quality monitoring stations in the Lower Churchill Project Area
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,‘ Sample taken at one depth

Samples taken at multiple depths

Figure 2: Methylmercury Monitoring stations in Churchill River and Lake Melville
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Appendix A: Sampling Protocols and Methods
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Work Instruction
WI-73-01 Rev. 01 Methylmercury in Water and Sediment Sampling

CONTENTS

1 DEFINITIONS........

2 INSTRUCTIONS ................
21 Sample Location.....
22 Sampling TIMEINE ... et m e e eae e e
23 Baseline sampling. ...
24 Sampling Equipment
25 Travel 1o Sampling SIES ..o
26 Collection of Water Samples .
27  Collection of Sediment Samples .........cccooeee
28 Sample Labelling ...
29 Sample STOTA0E ..o
210 Chain of Custody and Air Canada Cargo Shipping............

1 DEFINITIONS

The following terms are used within this document.

Term Definitien

Methylmercury Bicavailable, organic form of mercury. Often associated with
bioaccumulation

Niskin Bottle Sampling apparatus for collecting water samples from various depths in
the water column

Sediment Grab Sampling apparatus (i.e. Ponar or Eckman dredge) for collecting
sediment samples from benthic habitats

2 INSTRUCTIONS

This work instruction is specific to the program being completed by Malcor Energy in relation to
the Muskrat Falls portion of the Lower Churchill Project. This program will consist of baseline
sampling (prior to inundation) and post-inundation sampling. This program has been designed to
address concems regarding methylmercury accumulation and to satisfy monitoring objectives
outlined by the Province of Newfoundland and Labrador, Department of Environment and Climate
@ Amec Foster Paper copies are uncenfrolled. This copy was valid at the time it was Page 2 of 6
Wheeler 2015. printed. For an up-to-date copy, reference: PAPROJECTVTF104 -
MNewfoundland Hydro\TF13104119 - LC-EV-105 Aquatic Ecosystem
Support\iPhase 5000 - SupportiProject ManagementiScope_changes\2016
WP14 MeHg sampling_requestiMeHg sampling Wl.docx
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Work Instruction
WI-73-01 Rev. 01 Methylmercury in Water and Sediment Sampling

Change (DECC).
2.1 Sample Location

Sample locations have been outlined by DECC and revised as per the Work Plan above.
2.2 Sampling Timeline

Baseline sampling will be completed prior to inundation, with a total of two sampling events, not
less than 48 hours apart. Post inundation sampling will be completed as per the schedule outlined
by the Work Plan.

2.3 Baseline sampling

Two baseline samples will be completed at each of the sampling locations, no less than 48 hours
apart. These samples will be collected within two weeks of reservoir inundation.

2.4 Sampling Equipment
\arious equipment will be required to complete the sampling program. This includes:
1. Water sample bottles (provided by Flett Research)
2. Sediment sample jars (to be picked up from Agat Depot in Goose Bay)
3. Sediment Grab (ponar or Eckman dredge)
4. Niskin Bottle
5. Cooler for sample storage
6. Sharpie for labelling (ideally done previous night)
7. Nitrile gloves
8. GPS
9. PPE (safety glasses, PFD)
2.5 Travel to Sampling Sites

Given the distance between sampling locations, the majority of the sampling will be completed
with the use of a helicopter. While in the helicopter, all work will be completed under the
supervision and direction of the pilot. This will also act as the sampling platform for baseline
sampling, and weekly post inundation sampling.

@ Amec Foster Paper copies are unconftrolled. This copy was valid at the time it was Page 3 of 6
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Work Instruction
WI-73-01 Rev. 01 Methylmercury in Water and Sediment Sampling

Daily (i.e., every three days) post inundation sampling will be completed with the use of a boat
(see sample breakdown in Work Plan).

2.6 Collection of Water Samples

Standard water sampling protocols apply to sampling for methylmercury in water. Many of the
identified sample sites are surface water. In order to maintain sample integrity, clean nitrile gloves
must be worn for each sample (i.e. changed between sample locations). Below are steps to
sample collection:

1.

2.

5.

Remove sample bottle from cooler and labelled.
Clean nitrile gloves are put on.
Bottle is lower to water surface, uncapped, and rinsed twice with sample water.

Bottle is then lowered to approximately 10cm below water surface and filed to the
indicated fill line. Bottle must be held near the bottom to avoid contamination near the
maouth.

Bottle is capped, returned to Ziploc bag, and placed in the cooler for storage and transport.

Two sample locations require collection from various depths within the water column. These
samples will be collected using a Niskin bottle. Again, clean nitrile gloves (i.e. changed between
each sample) must be worn to maintain sample integrity and avoid contamination. The steps for
sampling at depths are below:

1.

2.

Set up Niskin bottle, and check functionality.

Rinse Niskin bottle with sample water.

Lower Niskin to desired depth.

Release messenger.

Retrieve Niskin.

Remove sample bottle from Ziploc bag and Label it.
Don clean nitrile gloves.

Uncap sample bottle, and rinse twice with sample water.

Fill sample bottle

© Amec Foster Paper copies are uncontrolled. This copy was valid at the time it was Page 4 of 6
Wheeler 2015. printed. For an up-to-date copy, reference: PAPROJECT\TF104 -
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Work Instruction
WI-73-01 Rev. D1 Methylmercury in Water and Sediment Sampling

10. Bottle is capped, returned to Ziploc bag, and placed in the cooler for storage and transport.

Once collection is completed, all bottles must be capped and secured, and placed in the cooler
for safe transport.

Detailed collection methods are presented in the attached document from Flett Research.
2.7 Collection of Sediment Samples

Similar to the water sampling outlined abowe, clean nitrile gloves must be worn in order to collect
sediment samples. Sediment samples are collected using a sediment grab (i.e. Ponar or Eckman
dredge). Below are the steps to collecting sediment:

1. Set up dredge and ensure functionality. This step will vary depending upon the sampling
apparatus being used. In the case of a Ponar, ensure messenger is attached fo line.

2. Lower dredge to sediment.
3. Trigger dredge (release messenger for ponar, or release tension on line for Eckman).
4. Bring dredge back to surface.
5. Collect sediment sample from middle of dredge and place in a lab provided boftle.
6. Rinse dredge and repeat as necessary.
Detailed collection methods are presented in the attached document from Flett Research.
2.8 Sample Labelling

All samples should be labeled with the sample site, sample depth (where applicable) and sample
date.

2.9 Sample Storage

All sediment samples must be stored cool (i.e. in the refrigerator). Water samples must be frozen,
and shipped in a frozen state.

2.10 Chain of Custody and Air Canada Cargo Shipping
An Agat Chain of Custody must be included in each shipment.

Air Canada Cargo (ACC) waybills can also be completed prior to arrival at the airport.
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FLETT RESEARCH LTD

440 DeSalaberry Ave., Winnipeg, Manitoba, Canada R2L 0¥7 Fax/Tel (204)667-2505
E-mail: fTerqmfTettresearch.ca Webpage: hip:twww. flettresearch.ca

MERCURY — Sediment/Soil Sample Collection and Handling

The method by which you collected your samples (dredge, grab, core etc) helps us to determine how
your samples should be handled once they arrive at the lab. We also need to know if you require the
results to be reported on a wet or dry weight basis; this is normally specified by the regulatory body
you are reporting to. If samples have been taken by dredge® or they are coarse and/or
inhomogeneous in nature, they should be freeze dried and ground prior to analysis. Drying, grinding
or even sieving may be a requirement of your regulator.

Precautions:

Of particular concern to the laboratory with soil samples is the level of contamination. We are an
ultra-trace laboratory and a site that is high in total mercury could put our analyser out of service for
weeks. A sample from a site that is rich in heavy metals could do similar damage.

Keep in mind that only small amounts of sample are analysed so it is important that samples are as
homogeneous as possible. Mercury tends to be associated with small particles and thus it makes
sense to do size separations on gravely soils, so as to determine the relative distribution of fines to
coarse material. The fine material can be measured for Hg content, and the overall Hg content of the
soil can be calculated according to the relative fraction of the fine materials. Similarly, samples with
the presence of arganic matter such as roots, grass, sticks etc make obtaining a representative
subsample very difficult. The client should discuss their requirements before analyses are attempted
e.q. are larger twigs, rocks, shells etc to be excluded from analysis? Typically the finer materials are
analysed after being ground or ball milled

*When samples are collected by dredge, they lose unknown amounts of water and as a result the
%Loss on Drying value is not representative of the original sample. Because the %LOD value is not
accurate, we dry the sample by freeze drying prior to analysis. The samples are analyzed dry and
reported in ng Hg/dry gram. Analysis of dry material allows meaningful comparisons between dredge
samples. If freeze dried sediment is coarse and inhomogeneous, grinding by ball mill may be
required.

Sample requirements:
As long as we have at least 1 gram (preferably at least 5 grams) of reasonably homogenous wet
sediment, we can perform the mercury and methyl mercury analyses as nesded.

Sampling Containers:

Unsaturated sediment/soil samples may be placed into 250mL, tightly sealing, pre-cleaned, HD
polyethylene wide mouth jars or new Zip Loc bags (double). Do not fill jars more than 2/3 full,

In general, plastic bags are not considered a preferred method of storage because they are mare
permeable than other heavier vessels (mercury levels changing from the original levels in the sample,
through loss or gain of mercury through its container).  Also, when frozen, bagged samples are fragile
and may tear when knocked together during transit, or when being moved in a freszer.

Pre-cleaned, wide mouth glass jars may also be used but are susceptible te breaking particularly

when full of frozen sediment. Glass sediment jars should be filled no more than 50% full of wet
sediment.
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Sampling:

Wear clean vinyl disposable gloves when handling the sample and tools. A stainless steel spoon,
washed with detergent and tap or clean lake water, can be used for dispensing dredge sediment or
grab soil into 250 ml precleaned HD polyethylene jars. It is recommended that gloved hands be
washed in clean water between samples. If this is not possible, then new clean gloves should be put
on between samples.

Sampling and analysis of core samples often require special care. It is best to contact our lab before
core sampling.

Paolyethylene sediment jars should be filled no more than 2/3 full and glass sediment jars no more
than 50% full of wet sediment.

Make certain the caps are tightly closed and that no sediment covers the sealing surfaces of the jar
befare closing. Label the cap and the jar body. We recommend the use of permanent inks for
labeling as paper labels may have trouble staying adhered to the frozen jars.

Preservation:
Wet sediments can be preserved either through refrigeration or freezing, see holding time below.

Samples will normally be frozen at the laboratory so it is important to choose (and fill) sample
containers carefully, such that the possibility of damage fo the container and possible loss of sample
due to breakage from expanding ice be minimized when the sample is frozen. Polyethylene sediment
jars should be filled no more than 2/3 full and glass sediment jars no more than 50% full of wet
sediment.

Holding time:

Recommended holding time for frozen (~ -20°C) sediment is 180 days or 28 days when refrigerated
(~1-8°C). All samples should be kept in the dark. Dried sediments are generally considered to have
an extended storage lifetime (>>180 days).

Transportation:

Please try to ship the samples on either a Monday, Tuesday or a Wednesday, as this will ensure that
they do not arrive at our laboratory on a weekend when no-one will be here to receive them. In
general pack samples in the same manner in which you received them when returning them to Flett.

Make sure the jars are upright and well padded against breakage during transport. Ship to the lab in a
cooler on blue ice if overnight delivery is certain. If delivery could be longer, send on an appropriate
weight of dry ice in a well insulated cooler. The coolers should be well taped to prevent opening and
to exclude dust during transport.

NOTES:
Flease fill in the accompanying data sheet and return it with the samples.
Please notify us {email, phone or fax) when the samples are being shipped so that we can watch for

them on our end and ensure that they arrive on time. If we experience any problems in receiving the
samples we can trace them immediately and notify you of any potential problems.
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MERCURY WATER SAMPLE COLLECTION AND HANDLING

Natural water samples are the most sensilive to contamination because the concentration of mercury
is often very low. Most clean natural surface waters contain less than 15 ng/L total Hg with typical
measures between 0.5 and 10 ng/L. Shield lakes usually contain less than 5 ng/L. Lakes Huron and
Superior, and a number of northern Canadian |akes, often contain less than 1 ng/L total Hg. Good
deionized (DI) water from our lab is usually between 0.03 and 0.07 ng/L total Hg.

It takes very little mercury contamination to significantly raise the apparent concentration of mercury in
the sample therefors it is very important that the bottles, sampling apparatus (if used), and handling
practices introduce little additional mercury to the sample. Method blanks are regularly analysed in
our lab and they show that typically less than 0.05 ng total Hg/L is introduced to the sample from the
sample bottles or lab handling.

Risk of contaminating water samples during sampling is significant. The procedures in this document
should help to minimize contamination. The use of proper sampling techniques will help to ensure the
validity of test results and that the sample is a true representation of the source from which it was
taken.

General Considerations for Low Level Mercury Sampling in Water:

A fibreglass boat is preferred for mercury sampling, simply because it metal free. A clean and dry
boat will likely avoid more contamination problems than a dirty leaking boat (bailing, draining or
pumping dirty water into the lake is not an option when sampling at the same site). If the exterior and
interior of the boat are clean, contamination is less likely when a sample line accidentally comes in
contact with the boat. Oil and grease, together with dust/scil, may be difficult to remove from sampling
equipment and almost certainly contain significant amounts of mercury. If the boat is powered, the
engine should not be leaking hydrocarbons into the water that is being sampled. Avoid sampling in
the path that any boat has recently travelled.

If at anchor during sampling, use a clean anchor line. Anchor from the bow and sample near the
bow, away from the engine but as far from the anchor line as possible. If possible, use an
Echo-sounder to measure the water depth. This will allow you to aveid contacting the bottom if using a
Kemmerer sampler; contacting the sediments will contaminate the water sample and almost certainly
increase the apparent Hg concentration. If the bottom is hit by the Kemmerer, it will be necessary to
rinse the sampler and change sampling locations.

If drifting with the wind during sampling, use a clean paddle at the stern to keep the stern (engine)
into the wind; perform sampling from the leeward side of the boat because this will ensure that only
uncontaminated water is being obtained.

If under power (moving forward) during sampling, go dead slow, into the current if present, and
sample from the bow.

Sample at shallow depths before deeper depths at the same site. The "deep” water sample should be
collected after all of the surface samples have been obtained, but before you deploy an anchor or use
any other equipment that requires a line to be in deep water where you wish to sample. This is to
avoid contamination of the mercury sample.

Avoid sampling in significant rain events because rainwater often contains much higher total Hg than
surface waters.

20



Flett Research Lid.
440 DeSalaberry Ave.
Winnipug. MB www.fleltresearch.ca PREE! 2of 6

Sample Bottles:

Samples should be collected only into rigorously cleaned Teflon bottles. Under no cireumstances
should ordinary plastic (i.e. polyethylene, polypropylene or PVC) containers be used, as they are very
permeable to Hg gas from the air. Ashed or rigorously cleaned glass bottles with fluoropolymer lined
caps are also acceptable for sample collection. PETG also works well for methyl Hg samples but is
not suitable for total Hg samples.

It is critical that the bottles have tightly sealing caps to avoid diffusion of atmospheric Hg through the
threads (Gill and Fitzgerald, 1985).

Use 125 mL bottles for Total Hg samples and 250 mL bottles for Methyl Hg, if possible.

Double-Bagged Bottles: These Teflon or glass sample bottles are clean on both the interior and
exterior and enclosed in 2 plastic ziploc bags. Double-bagged bottles can be used for any type of
sampling but may be less convenient to use than un-bagged or boxed bottles if a clean exterior is
unnecessary. Dip samples should only be carried out with double-bagged bottles because they
can be dipped into the sample medium and will not contaminate the water being sampled. During
non-freezing weather, the bottle will usually be shipped containing clean 0.4 % HCI. During freezing
weather, when the contents may be accidentally frozen, the bottles may be shipped empty.

Un-bagged andfor Boxed Glass Bottles: Pre-cleaned glass samples bottles fram |-Chem have proven
satisfactory when sample is poured or pumped into the bottles. They are not suitable for dip
sampling because the exterior has not been cleaned. Glass bottles are usually shipped empty and
may be packaged in lots of 12, in the manufacturer's original cardboard boxes, or may be packaged
individually in bubble wrap. Sending the glass sample bottles un-bagged is advantageous

because field crews do not have to unbag/rebag the bottles, which saves considerable time,
particularly in cold weather.

Single-bagged PETG Bottles: Pre-cleaned PETG bottles have also been shown to work well for
methy! Hg samples but are not suitable for total Hg samples.

Fill Volumes: Use the table below as guidance when filling sample bottles.

g Glass PETG Teflon
vpa
Sample Methyl Methyl Methyl
Type Total Mercury Mercury | Mercury ONLY [EEalBeceumy | Mercury
Season | Summer Winter All year All year Summer | Winter All year
~50-60% | | 225mL | |
 risk of i
Fill to ~95% | wesang. | ~50-80% | 9raduatediine | _gee | _gge, | ~80.85%
ofherwise
~50% B o ]

Clean Hands/Dirty Hands Protocols: Trace level mercury samples are collected using rigorous
ultra-clean protocols (Gill and Fitzgerald, 1985) which require two or more peaple with frequently
changed, unpowdered clean-room gloves to work together. On site one person is designated as
Clean Hands and a second person as Dirty Hands. Specific tasks are assigned to each sampler
which helps to prevent contamination of samples. Clean Hands takes care of all sampling operations
that involve items which come into contact with the sample and dity hands takes care
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of all sampling operations that involve contact with potential sources of contamination. More detailed
instructions are provided in the sampling sections below.

Dip Sampling of Surface Water — Use Only Double-Bagged Bottles, or single-bagged PETG

Bottles for dip sampling are clean on both the interior and exterior and are enclosed in two plastic
ziploc bags (one bag for PETG).

Bottles must not be labelled prior to use because they will be dipped into the sample medium. Botiles
can be labelled with water proof marker or adhesive labels after sampling or labels can be added to
the Ziploc bag. Teflon bottles from Flett are inscribed with a tracking 1D which can be associated with
the sample on the sample submission form.

Use 125 mL bottles for Total Hg samples and 250 mL bottles for Methyl Hg, if possible.

Samples are collected using rigorous ultra-clean protocols (Gill and Fitzgerald, 1985) which are
summarized as follows:

1.) At least two persons, wearing fresh unpowdered clean-room gloves at all times, are required on a
sampling crew.

2.) One person ("dirty hands"”) pulls a bagged bottle from the box/cooler, labels the outer bag with a
waterproof maker and then opens the outer dirty bag, avoiding touching inside that bag.

3.) The other person {"clean hands") reaches in, opens the inner bag, and pulls out the sample bottle.

4.) The bottle is opened and the acidified water (if present) is discarded downstream of the sampling
site.

5.) "Clean hands" rinses the bottle at least twice with sample water, discarding the rinse water
downstream, and then fills the bottle, holding it near the bottorm during filling with the mouth about
10 cm below the water surface facing into the current flow. When sampling from a boat (or
aircraft), the boat should be slowly moving and the sample taken from the side of the boat closest
to the direction of movement. Filling volume should be in accordance with the table above.

6.) The cap is replaced, firmly tightened and the bottle re-bagged in the opposite order from which it
was removed.

7.) Clean-room gloves are changed between sample locations and whenever something not known to
be clean is touched. If obvious contamination of the "clean hand" gloves has not occurred, they
may be retained in a clean plastic bag for use by the “dirty hands" person at the next sampling
location.
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Pump Sampling Using Un-bagged Glass or single-bagged PETG or double-bagged Teflan
Bottles

When using a peristaltic pump sample bottles are not dipped into the sample medium, and therefore only
the bottle interior needs to be clean. Un-bagged or boxed glass bottles are normally sent. Bottles are
clean on the interior but may have dust on the exterior surface. The exterior surface should be wiped with
a clean paper towel before opening or handling by sampling crew who are wearing cleanroom gloves,

Glass bottles can be labelled with water proof marker or adhesive labels prior to use because they will
not be dipped into the sample medium.

If Teflon bottles have been sent, they will normally be enclosed in 2 plastic Ziploc bags. They are
clean on both the interior and exterior and can be used for dip sampling, or receiving water from a
pump sampler. During non-freezing weather, the bottle will usually be shipped containing clean 0.4 %
HCI. During freezing weather, when the contents may be accidentally frozen, the bottles may be
shipped empty. It is preferable that marker or adhesive labels are not used on Teflon bottles; labels
can be added to the Ziploc bag. Each Teflon bottle is inscribed with a tracking |D which can be
associated with the sample on the sample submission form.

Use 125 mL bottles for Total Hg samples and 250 mL bottles for Methyl Hg, if possible.

Samples are collected using rigorous ultra-clean pretocels (Gill and Fitzgerald, 1983) which are
summarized as follows:

1.) It is recommended that at least 10 pump/tubing volumes of sample water be passed before
beginning to rinse the bottles. It is best to have 2 sampling personnel, one who handles the pump
and another who holds the bottle. Try to wash the exterior of the pump delivery tube by pointing
the tube vertically like a fountain and allowing the exiting water stream to fall back onto the tube for
several seconds.

2.) The bottle person, wearing cleanroom gloves, uncaps the bottle and if present, the acidified water
inside the bottle is discarded downsiream of the sampling site. The same person then places the
bottle mouth in front of the sample water stream, being careful NOT to insert the tube into the
bottle. This is to avoid contaminating the bottie with Hg which may be on the tube exterior walls.
After filling to about 30% capacity, the bottle is swirled and the rinse water is discarded. A second
rinse is similarly performed. Finally, the bottle(s) is/are filled with sample and tightly capped, with
filling carried out according to the table above.

3.) Clean-room gloves are changed between sample locations and whenever something not known to
be clean is touched. If obvious contamination of the "clean hand” gloves has not accurrad, they

may be retained in a clean plastic bag for use by the "dirty hands" person at the next sampling
location.

*** The above are extracied from profocols of Nicolas Bloom, John Rudd and Bob Flatt - Sept. 1993
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Sampling with a Kemmerer sampler, Un-bagged Glass or single-bagged PETG or double-
bagged Teflon Botiles

When a discrete sampler such as a Kemmerer is used, sample bottles are not dipped into the sample
medium, and therefore only the bottle interior needs to be clean. It is common, when a client is using
a Kemmerer or other similar sampler, to send them un-bagged glass sample bottles. There may be
dust on the exterior surface. The exterior surface should be wiped with a clean paper towel before
opening or handling by sampling crew who are wearing cleanroom gloves.

Glass bottles can be labelled with water proof marker or adhesive labels prior to use because they will
not be dipped into the sample medium.

If Teflon bottles have been sent, they will normally be enclosed in 2 plastic Ziploc bags. They are
clean on both the interior and exterior and can be used for dip sampling, or receiving water from a
pump sampler. During non-freezing weather, the bottle will usually be shipped containing clean 0.4 %
HCI. Duwring freezing weather, when the contents may be accidentally frozen, the bottles may be
shipped empty. It is preferable that marker or adhesive labels are not used on Teflon bottles; labels
can be added to the Ziploc bag. Each Teflon bottle is inscribed with a tracking 1D which can be
associated with the sample on the sample submission form.

The main concem is to keep the Kemmerer bottle, messenger and sample line clean. When not
actually in the water, the sampling equipment should be placed back into the clean bags in which it is
stored and transported. None of the sampling equipment should be placed directly on a boat surface.
The persons handling the sampler must wear clean disposable vinyl (or similar) unpowdered gloves
and touch nothing else with their gloves. If they do touch surfaces not known to be clean, they should
change their gloves for new ones before proceeding.

Use 125 mL bottles for Total Hg samples and 250 mL bottles for Methyl Hg, if possible.

Samples are collected using rigorous ultra-clean protocols (Gill and Fitzgerald, 1985) which are
summarized as follows:

1.) Atleast two persons, wearing fresh unpowdered clean-room gloves at all times, are required on
a sampling crew. When using a discrete sampler such as a Kemmerer, it will be easier to
have 2 "clean hands® people: one to hold the sampler and another to handle and fill the sample
bottle,

2.) One person ("dirty hands"} pulls a bagged bottle from the box, labels the outer bag with a
waterproof maker and then opens the outer dirty bag, avoiding touching inside that bag.

3.) The other person ("clean hands") reaches in, opens the inner bag, and pulls out the sample bottle.

4.) The bottle is cpened and the acidified water (if present) is discarded downstream of the sampling
site.

5.} "Clean hands" rinses the bottle at least twice with sample water from the Kemmerer, discarding
the rinse water downstream, and then fills the bottle(s) with filling carried out according to the table
above.

6.) The cap is replaced, firmly tightened and the bottle re-bagged in the opposite order fram which it
was removed.

7.) Clean-room gloves are changed between sample locations and whenever something not known to
be clean is touched. If obvious contamination of the "clean hand"” gloves has not occurred, they
may be retained in a clean plastic bag for use by the "dirty hands" person at the next sampling
location,

" The above are éxtracted from profocals of Micolas Eloom, John Rudd and Bab Flatt - Sept. 1993
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Preservation:

Please remember to fill samples bottles in accordance with the chart found earlier in this document to
avoid loss of samples due to breakage, especially when freezing methyl Hg or shipping in cold weather,

Methyl mercury samples are preserved by refrigeration in the dark at about 4°C if the samples can be
returned to the laboratory on ice packs within 48 hr of sampling. f methyl Hg samples cannot be returned
within 48 hours (to meet the EPA recommended holding time), they must be frozen. In the frozen state
the samples will be stable for many weeks. If you are freezing the methyl Hg samples in glass
bottles, it is best to lay them on their sides in the freezer, to help minimize the risk of bottle

breakage.

Total mercury samples need not be preserved as long as they are received by the lab within 28 days
of sampling. Do not freeze total mercury samples because there is evidence that Hg2+ converts to
Hg® during freezing and there is a loss of this volatile form of Hg upon thawing the sample.

Transportation:

Please try to ship the samples on either a Monday, Tuesday or a Wednesday, as this will ensure that
they do not arrive at our laboratory on a weekend when no-one will be here to receive them. In
general pack samples in the same manner in which you received them when returning them to Flett.

Methyl Mercury: When ready to ship, remove the methyl Hg samples from the refrigerator or freezer
and place them in an upright position into the cooler supplied by the lab. Any glass bottles should
be placed in their bubble pouches and should be well-packed such that they cannot be thrown
around the cooler during transport. This is particularly important when shipping frozen samples and
will help minimize the risk of bottle breakage (and possible loss of sample) during transport.

Teflon and PETG bottles are not as fragile as glass when frozen and do not require individual bubble
pouches, Double-bag the botile shipment in 2 new plastic garbage bags and place them in the cooler
supplied by the lab. Add freezer packs {or dry ice if necessary, but not regular water ice) to keep
samples frozen. Use additional soft padding to keep the freezer packs from contacting and possibly
breaking the bottles. There should be no empty space in the cooler when it is ready to ship.

Tolal Mercury: The total Hg samples are similarly protected and placed in the cooler provided by the
lab. This should be separate cooler from the methyl samples. During warm weather the cooler can
be submitted without freezer packs but when shipping in freezing weather room temperature freezer
packs should be included with the samples.

The coolers should be well taped to prevent opening and to exclude dust during transpor.

NOTES:

For Methyl Mercury in glass bottles that are able to be frozen before transport — freeze samples on their sides
reduce the risk of bottle breakage (when actually shipping, bottles should be in the upright position).

Please fill in the accompanying data sheet and return it with the samples.

Please return all extra bottles as there will be a charge for all bottles not returned. The Teflon bottles cost
more than $90 each.

Flease notify us (email, phone or fax) when the samples are being shipped so that we can watch for them on

our end and ensure that they amive on time. If we experience any problems in receiving the samples we can
trace them immediately and notify you of any potential problems.
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Appendix B: Flett Research Inc Scope of Accreditation and Certificate

MATHIX

Salids {Imorganic)
APPEMDIX MO. £ MAME

002 Mercury - Soil

HMETHOD
CWAFS - DIGESTION
Parameters:
Meroury®

On  Mercury - Soil

METHOD
MERCURY AMALYZER
Parameters:
Meroury®
015 Methyl Mercury - Soil

HETHOD
CWAFS - DISTILLATION
{(AUTOMATED)

Parameters:
mMethyl Meroury
Solids (Radiochemistry)
APPENDIX MO. / NAME
017 Lead-210 (Po-2107 - Soil
METHOD
DIGESTION/DISTILLATION-ALPHA
SPECTROSCOPY
Parameters:

Lead-210 (Polonium-210)
018 Radionuclides - Sail

METHOD
GAMMA SPECTROMETRY (HPGa)
Parameters:
Actinlum-228
Amerioum-241
Bismuth-214
Ceslum-134
Cesum-137
Cobalt-&0
Lead-712
Lead-214
Potassium-40
Thorum-234

013 Radium-226 - Soil
METHOLD
DIGESTION-RM-222

EMAMATION-ALPHA
SPECTROMETRY

Parameters:
Radium-226 (Rn-222}

Tissue (Inorganic)
APPENDIX MO/ MAME

003

METHOD

Parameters:
Mercury

Current scope as of 3/3/2016

LABORATORY MAME: Flett Research Ltd.

CALA ACCREDITATION PROGRAM
FINAL SCOPE OF TESTING

METHOD BEFEREMCE
modified from ANAL CHIM. ACTA 281
135-152 and EPA 16Z1E

METHOD BEFEREMCE
modified from EPA 7473

METHOD BEFEREMCE
modified from AMAL. CHIM. ACTA
281135-152 and EPA 1630

METHOD REFERENCE
medified from EAKIMS and MORRISON.
JOURMAL OF APPLIED RADIATION and
ISOTOPES 29, 531-536

METHOD BEFEREMCE
mcdified from EML HASL-Z00 METHOD
GA-01-R

METHOD BEFEREMCE
modified from MATHIEU BISCAYE, LUPTON

and HAMMOMD. HEALTH PHYSICS 55,
989-992

METHOD BEFEEEMCE
maodified from AMAL CHEM. 48: 926-928 and

EPA 1631E

* CALA Proficiency Testing (PT) Program analyte

3306

TOO130

TODZ21D

M10240

LAB METHOD LD,

NZONQ

MZ0120

N4OMO

TOOMO
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CALA ACCREDITATION PROGRAM 3306
FINAL SCOPE OF TESTING

LABORATORY MAME: Flett Research Ltd.
MATRIX
010 Mercury - Biological Tissue
METHOD METHOD REFEREMNCE LAB METHOD LD.
MERCURY ANALYZER modified from EPA 7473 TOO210
Parameters:
Mercury
012  Methyl Mercury - Biclogical Tissus
METHOD METHOD BEFERENCE
CWAFS - DIGESTION modified from EPA 1630 and CAN. J. FISH. M 10220
Parameters: AGQUAT. SCL 43:1010-1017
Methyl Mercury

Water (Inorganic)
APPENDIX MO. ¥ MAME

001 Mercury - Water

HMETHOD METHOD BEFEREMCE
CWVAFS - OXIDATION modified from EPA 1631E TOOM20
Earameters:
Mercury*

016 Methyl Mercury - Water
METHOD METHOD REFEREMCE LABE METHOD LD.
CVAFS - DISTILLATION modified from EPA 1630 10210
Paramesters:

Methyl Mercury

t "OSDWA” indicates the appendix is used for the analysis of Ontario drinking water samples, which is subject to the rules and related
regulations under the Ontario “Safe Drinking Water Act™ (2002).

PT REGUIREMENTS: All tests appearing in the scope of testing must be supported by PT testing where available. Therefore, analytes
with a status of Withdrawn, Suspended, or not yet proficient, will MOT appear on the Final Scope of Testing. Once proficiency has been

achieved, the affected analyte(s) will appaar on the Scope of Testing. Please refer to PO2-03 CALA Program Description - Proffciency
Testing (PT) Reguirements for Accreditation.

The list of tests and measurement capabilities for which a laboratory is accredited can change at any time due to circumstances such as

scope extensions, voluntary withdrawal of tests by the laboratory and suspenzion. Scopes are published by the CALA via the Internet at
http-//www.cala.ca/cala_directories.hitmil

* CALA Proficiency Testing (PT) Program analyte
Current scope as of 3/3/2016
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Canadian Association R CALA
for Laboratory Accreditation Inc. <7

Certificate of Accreditation

Flett Research Ltd
440 DeSalaberry Ave.
Winnipeg, Manitoba

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality
management system (refer to joint ISO-ILAC-IAF Communiqué dated 8 January 2009).

Accreditation No.: A3306
Issued On: March 2, 2016
Accreditation Date: June 30, 2005

Expiry Date: August 31, 2018 .

“" CALA

President & CEQ

This certificate Is the property of the Canadian Assoclation for Laboratary Accreditation inc. and must be returned on request; reproduction must follow
policy In place at date of Issue. For the spedfic tests to which this accraditation applies. please refer to the aboratory's scope of acoreditation at www.cala.ca.

28




APPENDIX C: Monitoring Parameters

Matrix

Parameter

Sediment

Methylmercury (ng/g)

Total Mercury (mg/kg)

Sulphide (mg/kg)

Available Sulphur (mg/kg)

Water
Laboratory
Analysis

Dissolved MeHg (ng/L)

Total MeHg (ng/L)

Total Mercury (ng/L)

Sulphate (mg/L)

Sulphide (mg/L)

Ammonia as N (mg/L)

Total Kjeldahl Nitrogen as N

Total Phosphorous as P (mg/L)

Total Organic Carbon (mg/L)

Dissolved Organic Carbon (mg/L)

Total Suspended Solids (mg/L)

Water
In-Situ

Conductivity (umho/cm)

Dissolved Oxygen (mg/L)

pH

Salinity (ppt)

Temperature (°C)

Total Dissolved Solids

Turbidity (NTU)
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APPENDIX D: POWER ANALYSIS FOR TOTAL AND METHYL MERCURY

SAMPLING SITE LOCATION

A total of 11 sites sampled by Nalcor on October 14 and 16, 2016 were used in this analysis.
Ten samples for Lake Melville were used for the computation of the lake portion of the power
analysis while 20 samples for Lower Churchill River were used for the computation of the river

portion of the power analysis.

DATA ANALYSIS

In all cases, unfiltered data for methylmercury was used to perform the power analysis. The
actual value for method detection limit (~) was used for statistical measurements and power

analysis.

The count, mean and standard deviation of methylmercury for Lake Melville and the Lower

Churchill River is shown below:

Statistics Lake Melville Lower Churchill River
Count 10 20

Mean (ng/L) 0.0260 0.0180

St. Dev. (ng/L) 0.0241 0.0083

Mean + 1 S.D. 0.0501 0.0263

Mean -1 S.D. 0.0019 0.0097

Highest Difference in Mean (ng/L) | 0.0483 0.0167

Methylmercury has a CCME aquatic life guideline of 4 ng/L.

POWER ANALYSIS — Lake Melville

The following table shows the power analysis results for Lake Melville using 10 samples:

Power Test

Methylmercury (ng/L)

Using 10 samples per site

Power (at one site) - One Sample t 0.99

Power (between each site) - ANOVA 0.93
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POWER ANALYSIS — Lower Churchill River

The following table shows the power analysis results for the Lower Churchill River using 20
samples or using 10 samples:

Methylmercury (ng/L)

Using 20 samples per site

Power (at one site) - One Sample t 1
Power (between each site) - ANOVA 0.99
Using 10 samples per site
Power (at one site) - One Sample t 0.99
Power (between each site) - ANOVA 0.92

CONCLUSION:

A statistical power analysis provides a guide for the design and planning of scientific studies and
is used to indicate the sample size needed to detect environmental change. The sampling
encompasses 13 different sites in lakes and rivers with a minimum of 10 samples collected at
each site.

Based on the Oct 14, 2016 and Oct 16 sampling data made available from NALCOR,
methylmercury levels are approximately 0.026 + 0.0241 ng/L for Lake Melville. The levels are
approximately 0.018 + 0.0083 ng/L for Lower Churchill River.

For Lake Melville methylmercury, with 10 samples taken from each lake location, there is a
power of 0.93 to detect a difference of 0.0483 ng/L or more between each lake location. A
sample size of 10 results in a power of 0.99 to detect differences in concentration greater than
0.0483 ng/L at any one lake location.

For Churchill River methylmercury, with 10 samples taken from each river location, there is a
power of 0.92 to detect a difference of 0.0167 ng/L or more between each river location. A
sample size of 10 results in a power of 0.99 to detect differences in concentration greater than
0.0167 ng/L at any one river location.

The detected difference is sufficiently lower than the CCME guideline for aquatic life of 4 ng/L
for methylmercury. Based on this analysis, and performing the power analysis using geographic
location, and various water bodies (lake, river) the monitoring plan has sufficient statistical
power to detect changes in water quality from baseline conditions for each station in this plan
based on existing methylmercury concentrations.
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APPENDIX E: Sample Submission Templates

Water:
Laboratory Analysis In Situ
=
Sample Site ple Date ple Depth . Sample Type = % = E % )
8 £ B s E = = 2
= — s a £ £ 8 5 = It
= = = 80 8 c ] = = £ ©
£ = = E g g £ o 3 2 £ — 2
=] £ = = = = £ [®) @
) B £ = = = 2 2 8 = 3 s & g b4 s
] £ 2 = = = = 2 o 20 = = = o g 2
=2 | 2| 8| £ | E 8 5 B 5| S| 8| g S 8 0z g | <
: < g 3 £l 2 | £ 3 § | § | 3 2B 2 z
2 = = ] : s = = @ 2 & 3 2 : g = b
Detection Limits 0.01 0.01 1.9 0.05 0.05 0.4 0.03 0.5 0.5 NA NA NA NA NA NA 0.1
1 14-Oct-16{Surface Baseline
2] 14-Oct-16{Surface Baseline
3. 14-Oct-16/Surface Baseline
4. 14-Oct-16{Surface Baseline
4 14-Oct-16{Mid Baseline
4 14-Oct-16{Bottom Baseline
5 14-Oct-16{Surface Baseline
6 14-Oct-16{Surface Baseline
7 14-Oct-16|Surface Baseline
8. 14-Oct-16|Surface Baseline
9 14-Oct-16{Surface Baseline
10 14-Oct-16{Surface Baseline
10 14-Oct-16{Mid Baseline
10.  14-Oct-16|Bottom Baseline
11 14-Oct-16/Surface Baseline
1 16-Oct-16{Surface Baseline
2] 16-Oct-16{Surface Baseline
3] 16-Oct-16{Surface Baseline
4. 16-Oct-16{Surface Baseline
4;  16-Oct-16{Mid Baseline
4 16-Oct-16{Bottom Baseline
5] 16-Oct-16{Surface Baseline
6 16-Oct-16{Surface Baseline
7. 16-Oct-16|Surface Baseline
8 16-Oct-16/Surface Baseline
9  16-Oct-16|Surface Baseline
10 16-Oct-16{Surface Baseline
10 16-Oct-16{Mid Baseline
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11:  16-Oct-16|Surface Baseline




Sediment:

Laboratory Analysis
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