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Executive Summary

The Back River Project (the Project) is an exploration gold project owned by Sabina Gold & Silver
Corporation (Sabina) located in the West Kitikmeot region of Nunavut. Sabina contracted Rescan
Environmental Services (Rescan) in 2012 to conduct a comprehensive baseline program that covered
the geographical area of the Goose Property, the George Property, and two potential Marine Laydown
Areas (MLA) located on the southern part of Bathurst Inlet.

The 2012 baseline program was designed around potential infrastructure and known deposits at the
Goose Property, the George Property, and the MLAs along Bathurst Inlet. It was assumed that access
from the MLAs to George and Goose properties would be by winter road, and that access between the
George and Goose properties would also be by winter road.

This report presents the results from the marine portion of the 2012 baseline program. Data were
collected during the ice-covered (April) and open-water (August) seasons to capture the range of
conditions in the marine ecosystem. Under-ice sampling was conducted on a regional scale, measuring
the general physical oceanography, water quality, and phytoplankton characteristics at four sites
throughout the pelagic waters of southern Bathurst Inlet. The summer campaign (August) focused on
the local environments of two potential MLAs: Option 4 MLA near a spit 28 km from the head of the
inlet; and Option 6 MLA located 12 km north of the Option 4 MLA and nearly 40 km from the head of
Bathurst Inlet. At these MLA options, data were collected on the physical characteristics of the water
column, water quality (including dissolved oxygen), sediment quality, phytoplankton, and benthic
invertebrates, including data on metal concentrations in bivalve tissue. Sampling was conducted on a
grid of 11 sites at the Option 4 MLA and 12 sites at Option 6 MLA.

The marine baseline sampling program showed Bathurst Inlet and the areas proximate to the MLA
options to be pristine Arctic coastal environments, with generally clear water, low water column
phytoplankton biomass, generally low nutrient and metal concentrations in both the water column and
sediments, and abundant and diverse benthic invertebrate communities.

In April, Bathurst Inlet was covered by a solid sea-ice (-1.5 m thick) and the water column had a stable
pycnocline around 10 m separating the cold and less saline surface layer from the warmer and saltier
deep water. Oxygen concentrations under the ice were generally near-saturation in the surface layer,
which was consistent with the very low phytoplankton biomass, with some oxygen depletion in the deep
waters to 8 mg/L or below, characteristic of deep fjord systems. The low under-ice phytoplankton
densities resulted in high macronutrient (nitrogen and phosphorus) and micronutrient (metals)
concentrations in the surface layer due to reduced uptake and several months of re-mineralization.
Under-ice conditions created an environment with no wind-driven circulation and limited freshwater
inputs leading to very low levels of suspended solids. Under-ice metal concentrations were generally
low, with all concentrations below CCME marine water quality guideline levels.

In August, no ice was present in Bathurst Inlet and the sampling at the MLA options showed a more
variable environment that was more influenced by wind-driven currents, waves, and riverine and
terrestrial runoff. The surface waters were much less saline in summer due to the contribution of the
many rivers and streams flowing into the inlet. Sufficient light penetrated the clear waters to permit
photosynthesis at the sediment surface in shallow waters and beneath the pycnocline in deeper waters.
Near-shore effects from waves and runoff were evident in bulk measures of suspended material and in
measurements of nutrient and metal concentrations. The near-shore effects were particularly apparent
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in the Option 6 MLA, with its relatively shallow and gentle bathymetry that encouraged wind-driven
sediment resuspension and led to naturally higher concentrations of suspended solids, iron, and zinc.

Outside of these near-shore effects, nutrient and metal concentrations were generally low during the
summer. Phytoplankton uptake and strong stratification inhibiting deep-water entrainment reduced
nutrient concentrations in the surface waters, depleting nitrate to <0.005 mg/L by August from its April
concentration of ~0.6 mg/L. Cadmium concentrations were naturally elevated over CCME marine
guidelines at both MLA options in the summer, reaching 0.00013 mg/L. No other water quality
parameters were greater than the CCME marine guidelines.

The sediments in both MLA options showed a range of composition, from nearly completely sand to
primarily composed of silt and clay. Sites in the Option 4 MLA were generally sandier than sites in the
Option 6 MLA, which was potentially due to the relatively large peninsula in the Option 6 MLA
interfering with currents and water movement. Sediment nutrient and metal concentrations were
generally related to composition, with the sandier sediments containing lower nutrient and metal
concentrations. Sediment metal concentrations were generally low, but arsenic and copper
concentrations were greater than CCME interim sediment quality guidelines at some of the sites
composed of finer sediments. Arsenic and copper concentrations were greater than CCME guidelines at
mid-shore sites west of the peninsula in the Option 6 MLA. Copper concentrations were also greater
than the guidelines at two sites at the southern end of the Option 4 MLA.

The biology of the marine environment was characteristic of coastal Arctic ecosystems. A north-south
gradient in phytoplankton biomass was observed, with higher chlorophyll a concentrations at the
Option 4 MLA near to the head of the Inlet. Phytoplankton biomass was generally low (0.1 to
0.4 pg chlorophyll a/L in summer), and the phytoplankton community was likely starved for nitrogen.
Perhaps as a result of the low nutrient conditions, the phytoplankton community was dominated by
dinoflagellates, many of which are capable of sustaining themselves by vertically migrating to nutrient-
rich deep waters or feeding on other plankton or organic matter. Phytoplankton taxonomic diversity
was generally greater in August than April.

The benthic invertebrate community varied with composition of the sediments and the water depth.
Near-shore environments were dominated by small bivalves, and benthos density was likely enhanced
by topographic features protecting the near-shore environment from waves or currents.
Motile organisms, such as amphipods, cumaceans (hooded shrimp), and some polychaetes (small
segmented worms), were more prevalent in the deeper mid-shore sites. The deeper mid-shore
environments had much higher taxonomic richness (~10 to 25 genera/sample) and diversity (~0.6 to
0.8, when bivalves were not dominant) than the near-shore, bivalve-dominated environment.
Tissue from bivalves from the near-shore and mid-shore environments were collected and tested for
metal concentrations. Metal concentrations in tissue were low, and arsenic and mercury tissue
concentrations were lower than the guidelines for human consumption.
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Glossary and Abbreviations

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

Autotroph(ic)

CCME
Chla
CcTD

Euphotic Zone Depth

Heterotroph(ic)

ICP-MS
ISQG
Mixotroph(ic)

MLA
NTU
PEL
Photosynthesis

QA/QC

Pycnocline

Re-mineralization

SE
TN
TOC
TSS

SABINA GOLD & SILVER CORP.

Organism (or an adjective describing an organism) that can synthesize
organic compounds using inorganic compounds, usually using light energy
(i.e. photosynthesis).

Canadian Council of Ministers of the Environment
Chlorophyll a; the primary pigment in photosynthetic organisms.
Oceanographic instrument that measures conductivity, temperature, and depth.

Threshold at which the respiratory requirements of a cell are balanced by
the production of organic compounds by photosynthesis.

Organism (or an adjective describing an organism) that must consume
organic matter from the environment for growth and metabolism.

Inductively Coupled Plasma Mass Spectrometry
Interim Sediment Quality Guideline

Organism (or an adjective describing an organism) that uses both autotrophy
and heterotrophy to supply the organic matter necessary for growth and
metabolism.

Marine Laydown Area
Nephelometric Turbidity Unit
Probable Effects Level

The process by which organisms use energy from sunlight to synthesize
organic compounds from carbon dioxide and water.

Quality Assurance/Quality Control

Vertical zone in the water column in which density changes rapidly with
depth. Seawater density is a function of salinity and temperature.

The transformation of organic matter to inorganic compounds, typically
mediated by biological activity.

Standard Error of the Mean
Total Nitrogen
Total Organic Carbon

Total Suspended Solids

Xi
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1. Introduction

The Back River Project (the Project) is an exploration gold project owned by Sabina Gold & Silver
Corporation (Sabina) located in the West Kitikmeot region of Nunavut. Exploration programs were run
out of both the Goose and George camps in 2012 (Figure 1-1).

For 2012, Sabina contracted Rescan Environmental Services Ltd. (Rescan) to conduct a comprehensive
baseline program that covered the geographical area of the Goose Property, the George Property, and
a Marine Laydown Area located on the southern part of Bathurst Inlet. The following components were
included in the 2012 baseline program:

o Meteorology

o Air Quality and Dust

o Noise

o Hydrology and Bathymetry

o Freshwater Water Quality, Sediment Quality, Aquatic Biology
o Freshwater Fish and Fish Habitat

o Marine Water Quality, Sediment Quality, Aquatic Biology
o Marine Fish and Fish Habitat

o Wildlife (Terrestrial and Marine)

o Wildlife DNA Study (Grizzly Bear and Wolverine)

o Ecosystem Mapping

o Vegetation and Wetlands (including Rare Plants)

o Soils and Terrain

o Country Foods

o Archaeology

o Socio-Economics

o Land Use

o Metal Leaching/Acid Rock Drainage (ML/ARD)

The 2012 baseline program was designed around potential infrastructure and known deposits at the
Goose Property, the George Property, and two potential Marine Laydown Area options along southern
Bathurst Inlet. It was assumed that access from the potential Marine Laydown Areas to George and
Goose properties would be by winter road, and that access between the George and Goose properties
would also be by winter road.

This report presents the results from the 2012 Marine Baseline program conducted in southern Bathurst
Inlet. The purpose of 2012 marine program was to collect information on marine water quality,
sediment quality, and aquatic biology (phytoplankton, benthic macroinvertebrates, and shellfish) to
support the preparation for a future environmental assessment report and to provide the potential
baseline information for future monitoring programs in the region should the Project be approved.
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INTRODUCTION

Chapter 2 of this report presents the methods used during the 2012 Marine Baseline program, and
Chapter 3 presents results. Chapter 4 provides a short summary of the results and all raw data are
provided in appendices.
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2. Methods

2.1 SITE OVERVIEW AND STUDY DESIGN

Bathurst Inlet is a typical fjord system that is long (-165 km), narrow (-2 to 15 km), deep (>300 m),
and contains a shallow sill (Figures 2.1-1 and 2.1-4). Bathurst Inlet flows northward into the Coronation
Gulf through a system of constrictions, complex bathymetries, and island networks. It can be divided
into two major basins that are separated by a long (-20 km), shallow sill (mean depth: 42 m; range:
16 to 63 m) just northeast of Kingaok. The outer inlet is seaward of the sill and is the deeper of the
two basins, with maximum depths exceeding 300 m near Omingmaktok, and large sections of this basin
are deeper than 100 m. The landward inner basin runs southward from Kingaok to the head of the
fjord, and depths are typically between 100 and 150 m, before shoaling to less than 50 m as the inlet
approaches the Western River.

The 2012 Marine Baseline Program was carried out in southern Bathurst Inlet during the ice-covered
season (April 12) and at two potential Marine Laydown Areas (MLA) in southwestern Bathurst Inlet
during the open-water season (July 31 to August 5). The following components were sampled as part of
the 2012 marine program:

o Physical oceanography (temperature, salinity, and water clarity);

o Water quality (including dissolved oxygen);

o Sediment quality;

o Phytoplankton communities (biomass, density, and taxonomy);

o Benthic macroinvertebrate communities (density and taxonomy); and

o Shellfish tissue metal content.

The under-ice sampling was conducted in the mid-channel of southern Bathurst Inlet in waters that
reached 100 m deep (Figure 2.1-1). Open-water sampling was conducted at the MLA options mid-way
down the southernmost basin along the western shore (Figure 2.1-1). Option 4 was the southernmost
potential MLA, approximately 12 km from the head of the inlet and 150 km from the entrance to the
inlet. Option 6 was 28 km north of Option 4 and was approximately 40 km from the head of Bathurst Inlet
and 30 km from the village of Kingaok. The Option 4 MLA was near a small spit, with shallow near-shore
waters that quickly exceeded depths of 50 m a few 100 m from shore (Figure 2.1-2 and Plate 2.1-1).
The Option 6 MLA was near a small peninsula where the waters quickly fell below 50 m a few 100 m from
shore (Figure 2.1-3 and Plate 2.1-2). There was a deeper channel running into shallower waters (<3 m) in
the small embayment to the west of the peninsula. Given the freshwater inputs from the Western River
at the head of the inlet, the southern section of Bathurst Inlet would be expected to have a positive
estuarine circulation where surface flow would move seaward, and a compensating bottom water flow
would move landward towards the head of the inlet. There is a sill towards Manning Point that would
restrict bottom water flow into the deep waters of southern Bathurst Inlet (Figure 2.1-4).

During the ice-covered season, sampling occurred at four mid-channel sites on April 12, 2012 (Figure 2.1-1).
The sites extended from the head of the inlet (BI-1) to the mid-channel area near the Option 6 MLA (BI-4).
At each site, information related to the water column structure (salinity and temperature), dissolved
oxygen content, water quality, and phytoplankton biomass and taxonomy were collected.
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Plate 2.1-1. Aerial view from the northwest of the Option 6 MLA, Back River
Project, August 2012.

Plate 2.1-2. Aerial view from the southeast of the Option 4 MLA, Back River
Project, July 2012.
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2012 MARINE BASELINE REPORT

During the open-water season, sampling grids were established at each MLA option, with several short
transects running from the shallow near-shore environment to the immediate deep waters just off shore.
Sampling was conducted at each MLA option between July 31 and August 5, 2012. At the Option 4 MLA, a
4-transect grid was established, with three sites per transect (except Transect 2) for a total 11 sites.
The transects were on both sides of the spit, and sites moved from the near-shore to the deep-water
environment. At the Option 6 MLA, a 5-transect grid was sampled, with most transects consisting of
three sampling sites, and totalled 12 sampling sites overall. The grid covered the near-shore, mid-shore,
and deep-water environment, and covered both sides of the peninsula. At each MLA option, information
related to water column structure (salinity and temperature), dissolved oxygen content, water quality,
sediment quality, phytoplankton, benthic macroinvertebrates, and shellfish (tissue metal content) were
collected. A brief summary of the marine components sampled during April and August is presented in
Table 2.1-1. Table 2.1-2 provides a summary of sampled parameters, replication, sampling dates, and
sampling equipment used. Full descriptions are provided in the following text.

Table 2.1-1. Marine Sampling Components and Sampling Schedule, Back River Project, 2012

Ice-covered Open-water (Local)
Sampled Parameters (Regional) Option 4 Option 6
Physical Oceanography
Salinity and Temperature April 12 July 31 July 31
Dissolved Oxygen April 12 July 31 July 31
Euphotic Zone Depth August 3 August 1
Water Quality April 12 August 3 August 1
Sediment Quality August 4 August 2
Biology
Phytoplankton Biomass, Density, and Taxonomy April 12 August 3 August 1
Benthos Density and Taxonomy August 4 August 2
Shellfish Physical Characteristics and Tissue Metals August 4 August 3

2.2 PHYSICAL OCEANOGRAPHY AND LIGHT PENETRATION

Physical oceanographic profiles (e.g., salinity, temperature, and dissolved oxygen) were collected at each
regional and MLA Option sampling site during the under-ice (April 12) and the open-water season (July 31).

In April, the under-ice water was accessed by drilling a 25-cm diameter hole through the ice. The ice
thickness was recorded and a vertical profile of temperature, salinity, and conductivity was collected
using an in situ conductivity, temperature, and depth probe (CTD; RBR-420) fitted with an optical
dissolved oxygen unit. The probe was lowered through the water column to within 1 m of the sea floor.
The data logged during this process were immediately transferred to a computer in the field. Data from
the downcast were used to derive physical profiles.

During the open-water survey, CTD and dissolved oxygen profiles were collected from the side of an
aluminum boat. The logged and recorded data were processed using the same methods in April.
However, due to a faulty dissolved oxygen sensor, the dissolved oxygen profiles collected during the
open-water survey were not usable.

All dissolved oxygen data was compared to the marine Canadian Council for Ministers of the
Environment (CCME) guideline for the protection of aquatic life (CCME 2012a).
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Table 2.1-2. Summary of the Marine Baseline Sampling Program, Back River Project, 2012

Sampling Sample Replication and Sampling
Monitoring Parameter Frequency Depths Dates/Timing Sampling Device
Physical Oceanography
Temperature, salinity, 2 x Entire water column; April (Temperature, Conductivity-
dissolved oxygen profiles, n = 1/site Salinity, Dissolved Temperature-Depth
light penetration Oxygen), (CTD) probe; dissolved
July 31 (Temperature, oxygen meter;
Salinity, light) Secchi disk
Water Quality
Physical, nutrients, 2 X 4 depths at deep sites; April, August 2.5 L Niskin (April);
metals 1 depth at shallow sites; 5 L GO-FLO sampling
20% replication bottle (August)
Sediment Quality
Physical, particle size, 1x n = 3/site August; coincident Petite Ponar grab
nutrients, metals, total with benthos survey
organic carbon
Phytoplankton
Biomass (chlorophyll a) 2 X n = 3/site @ 1 m below the April and August; 2.5 L Niskin (April);
surface coincident with water 5L GO-FLO sampling
quality surveys bottle (August)
Density and taxonomy 2 X n = 1/site at 1 m below the April and August; 2.5 L Niskin (April);
surface at 4 sites (April); coincident with water 5 L GO-FLO sampling
n = 3/site at 1 m below the quality surveys bottle (August)
surface at 3 sites (August)
Benthic Macroinvertebrates (Benthos)
Density and taxonomy 1X n = 3/site August; coincident Petite Ponar grab;
with sediment survey 500 pm sieve
Mussels
Physical characteristics 1x n = 10/site; 3 sites August Petite Ponar grab
and tissue metals

Secchi depths were measured during August to determine the light penetration at each site during the
open-water season. A 30-cm white disk was placed over the shaded side of the boat and lowered until
it disappeared from sight. It was raised into view and lowered until it disappeared a second time.
This was recorded as the Secchi depth (D). The 1% (Z1%4) euphotic zone depth was computed by first
calculating the light extinction coefficient (k) from D, and then calculating the euphotic zone depth
based on the appropriate light extinction coefficient. The 1% euphotic depth is the depth of the water
column where 1% of the surface irradiance reaches. It represents the depth at which the integrated
gross water column photosynthetic production is equivalent to the integrated gross water column
respiration; thus, there is net photosynthesis above this depth. The 1% euphotic depth is often known
as the compensation depth, and was calculated as follows (Parsons et al. 1984):

Light extinction coefficient:

k (m')=1.7/D,
Euphotic Depth (1%):

Ziy (M) =4.6/k
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2.3  WATER QUALITY

Water quality samples were collected in southern Bathurst Inlet on April 12, 2012 during the under-ice
season, and at the MLA options on August 1 (Option 6) and August 3 (Option 4) during the open-water
season. Depths of water quality sampling were determined based on the water column structure
(as determined by the CTD profiles), and whether the sites were deep (> 5 m; several samples per site)
or shallow (< 5 m; single sample at 1 m). At the deeper sites, the following four depths were usually
sampled based on the vertical stratification present: 1 m below the surface, 4 m above the pycnocline,
4 m below the pycnocline, and at the mid-depth of the deep layer. The pycnocline was defined as the
depth zone where the density (i.e., salinity) changed most sharply. Ultimately, the four depths were
distributed to best approximate the water column structure as determined by the CTD profiles.

During the under-ice sampling in April, the underlying water was accessed through a hole following the
CTD cast. An adapted 2.5 L ‘skinny’ Niskin bottle was then lowered to the desired depth to collect the
water sample. This bottle is designed to ‘trip’ and collect discrete samples during freezing
temperatures. To avoid metal contamination, the tripping mechanism used acid-cleaned silicone tubing
within the interior of the bottle. A dual-rope system was used to achieve bottle closure and to ensure
the collection of discrete samples.

During the August open-water sampling, all water samples were collected using an acid-washed
5 L GO-FLO sampling device. The GO-FLO was securely attached to a metred cable line and was then
lowered to the appropriate sampling depth. It was allowed to equilibrate for one minute, at which time
it was triggered closed using a brass messenger. The GO-FLO was then raised and brought into the boat
for subsampling.

Subsamples for the various water quality parameters (e.g., physical parameters/major ions, nutrients,
and total metals) were drawn from the GO-FLO/Niskin bottles, with the scientist wearing powder-free,
nitrile gloves, with care being taken not to bring the bottle or bottle cap into contact with the plastic
spigot or other possible sources of contamination. The appropriate preservatives provided by the
analytical laboratory (ALS Laboratory Group, Burnaby, British Columbia) were added to the trace-metal
clean bottles in the field after collection. Duplicate samples were collected for approximately 20% of
the samples during each water quality survey.

After collection and preservation, all samples were kept cold and in the dark while in the field and
were refrigerated at camp prior to transport. Samples were transported in coolers with freezer packs
on the first flight out of camp to ALS Burnaby for all analyses. The parameters analyzed and applicable
detection limits are summarized in Table 2.3-1.

Table 2.3-1. Marine Water Quality Parameters and Realized Detection Limits, Back River
Project, 2012

Realized Realized
Parameter Units  Detection Limits Parameter Units Detection Limits
Physical Tests Anions
Hardness (as CaCO3) mg/L 4.3 Bromide (Br) mg/L 5
pH pH 0.1 Chloride (Cl) mg/L 50
Alkalinity, Total (as CaCOs) mg/L 2 Fluoride (F) mg/L 0.75-2
Total Suspended Solids mg/L 2 Sulphate (SO4) mg/L 50
Turbidity NTU 0.1

(continued)
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Table 2.3-1. Marine Water Quality Parameters and Realized Detection Limits, Back River
Project, 2012 (completed)

Realized Realized
Parameter Units Detection Limits Parameter Units Detection Limits
Nutrients Total and Dissolved Metals (cont'd)
Ammonia (as N) mg/L 0.005 Lead (Pb) mg/L 0.0003
Nitrate and Nitrite (as N) mg/L 0.006 Lithium (Li) mg/L 0.02
Nitrate (as N) mg/L 0.006 Magnesium (Mg) mg/L 1
Nitrite (as N) mg/L 0.002 Manganese (Mn) mg/L 0.0002
Orthophosphate mg/L 0.001 Mercury (Hg) mg/L 0.00001
Total Phosphorus mg/L 0.002 Molybdenum (Mo) mg/L 0.002
Silicate (as SiO;) mg/L 0.5 Nickel (Ni) mg/L 0.0005
Organic Carbon Phosphorus (P) mg/L 1
Total Organic Carbon mg/L 0.5 Potassium (K) mg/L 20
Total and Dissolved Metals Rhenium (Re) mg/L 0.0005
Aluminum (Al) mg/L 0.005 Rubidium (Rb) mg/L 0.005
Antimony (Sb) mg/L 0.0005 Selenium (Se) mg/L 0.002
Arsenic (As) mg/L 0.002 Silicon (5i) mg/L 0.5
Barium (Ba) mg/L 0.001 Silver (Ag) mg/L 0.0001
Beryllium (Be) mg/L 0.0005 Sodium (Na) mg/L 20
Bismuth (Bi) mg/L 0.0005 Strontium (Sr) mg/L 0.05
Boron (B) mg/L 0.1 Tellurium (Te) mg/L 0.0005
Cadmium (Cd) mg/L 0.00005 Thallium (Tl) mg/L 0.00005
Calcium (Ca) mg/L 0.5 Thorium (Th) mg/L 0.0005
Cesium (Cs) mg/L 0.0005 Tin (Sn) mg/L 0.001
Chromium (Cr) mg/L 0.0005 Titanium (Ti) mg/L 0.005
Cesium (Cs) mg/L 0.0005 Tungsten (W) mg/L 0.001
Chromium (Cr) mg/L 0.0005 Uranium (U) mg/L 0.00005
Cobalt (Co) mg/L 0.00005 Vanadium (V) mg/L 0.0005
Copper (Cu) mg/L 0.0005 Yttrium (Y) mg/L 0.0005
Gallium (Ga) mg/L 0.0005 Zinc (Zn) mg/L 0.003
Iron (Fe) mg/L 0.01 Zirconium (Zr) mg/L 0.0005

All water quality parameters were screened against the CCME water quality guidelines for the
protection of aquatic life (CCME 2012a).

2.4  SEDIMENT QUALITY

Sediment quality samples were collected during the open-water season on August 2 (Option 6) and August 4,
2012 (Option 4). Sediment samples were collected at the more shallow sites at the near-shore and mid-
shore stations, and coincided with benthic invertebrate sampling and the collection of mussel samples.

Marine sediment quality samples were collected in triplicate using a Petite Ponar grab sampler, with
replicates spaced roughly 20 to 50 m apart. Each sediment sample was carefully transferred onto a
white, plastic tray, and the top 2 cm of sediment was scraped into a bowl, homogenized, and then
placed into two Whirl-Pak bags: one for grain size, and one for sediment chemistry. All samples were
refrigerated (in darkness) until they were shipped on the first available flight out of camp to ALS in
Yellowknife, NT where they were forwarded to ALS Burnaby for analysis. The parameters analyzed and
applicable detection limits are summarized in Table 2.4-1.
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Table 2.4-1. Marine Sediment Quality Parameters and Realized Detection Limits, Back River
Project, 2012

Realized Realized
Parameter Units  Detection Limits | Parameter Units  Detection Limits
Moisture % 0.1 Metals (cont'd)
pH pH 0.1 Chromium (Cr) mg/kg 0.5
Particle Size Cobalt (Co) mg/kg 0.1
% Gravel (>2 mm) % 0.1 Copper (Cu) mg/kg 0.5
% Sand (2.0 mm - 0.063 mm) % 0.1 Iron (Fe) mg/kg 50
% Silt (0.063 mm - 4 um) % 0.1 Lead (Pb) mg/kg 0.5
% Clay (<4 um) % 0.1 Lithium (Li) mg/kg 5
Nutrients Magnesium (Mg) mg/kg 20
Total Nitrogen % 0.02 Manganese (Mn) mg/kg 1
Organic Carbon Mercury (Hg) mg/kg 0.005
Total Organic Carbon % 0.1 Molybdenum (Mo) mg/kg 0.5
Plant Available Nutrients Nickel (Ni) mg/kg 0.5
Available Ammonium-N mg/kg 1-1.6 Phosphorus (P) mg/kg 50
Available Nitrate-N mg/kg 2-6 Potassium (K) mg/kg 100
Available Nitrite-N mg/kg 0.4-1.2 Selenium (Se) mg/kg 0.2
Available Phosphate-P mg/kg 2-4 Silver (Ag) mg/kg 0.1
Metals Sodium (Na) mg/kg 100
Aluminum (Al) mg/kg 50 Strontium (Sr) mg/kg 0.5
Antimony (Sb) mg/kg 0.1 Sulphur (S) mg/kg 500
Arsenic (As) mg/kg 0.05 Thallium (TLl) mg/kg 0.05
Barium (Ba) mg/kg 0.5 Tin (Sn) mg/kg 2
Beryllium (Be) mg/kg 0.2 Titanium (Ti) mg/kg 1
Bismuth (Bi) mg/kg 0.2 Uranium (U) mg/kg 0.05
Cadmium (Cd) mg/kg 0.05 Vanadium (V) mg/kg 0.2
Calcium (Ca) mg/kg 50 Zinc (Zn) mg/kg 1

All sediment quality parameters were screened against the CCME sediment quality guidelines for the
protection of aquatic life (CCME 2012b). The CCME sediment quality guidelines include the interim
sediment quality guidelines (ISQGs) and the probable effect levels (PELs). The more conservation ISQGs
are levels or concentrations below which adverse biological effects are rarely observed. The higher PEL
guidelines correspond to concentrations above which negative biological effects frequently occur.

2.5 PHYTOPLANKTON

Phytoplankton biomass (as chlorophyll a) and taxonomy samples were collected during the ice-covered
and open-water campaigns. Biomass and taxonomy samples were collected at each of the four sampling
sites during April, while biomass samples were collected from the shallow, near-shore sites and the
deeper, off-shore sites at both MLA options during August. Taxonomy samples were collected in August
at two sites at the Option 6 MLA (06-24 and 06-54) and at one site at the Option 4 MLA (04-24).
Biomass samples were always collected in triplicate, while single taxonomy samples were collected at
each site in April and triplicate taxonomy samples were collected at each sampled site in August.

Samples were collected at 1 m depth at all sites using a 2.5 L Niskin bottle in April, and a 5 L GO-FLO
water sampler in August. During April, phytoplankton samples were collected 1 m below the base of the
ice layer. All samples were transferred into 1 L plastic bottles and stored in a cool, dark cooler until being

2-14 RESCAN ENVIRONMENTAL SERVICES LTD. (PROJ#833-002-26/REV A.1) FEBRUARY 2013



METHODS

returned to camp later in the day. Once at camp, the biomass samples were filtered onto 0.45 ym filters
that were wrapped into aluminum foil, and stored frozen. Chlorophyll samples were hand carried to
Vancouver, BC, to ensure they remained frozen and sent to ALS (Burnaby, BC) for analysis.

Taxonomy samples were preserved with Lugol's iodine solution once back at camp. These samples were
sent immediately to EcoAnalysts Inc. (Moscow, Idaho, U.S.A.) for enumeration and identification.

2.6 BENTHIC INVERTEBRATES

Benthic invertebrate samples were collected in both MLA options during August. These samples were
collected at the near-shore and mid-shore stations, and coincided with the collection of the sediment
quality samples.

All samples were collected with a Petite Ponar dredge. Triplicate samples were collected at each site,
with each replicate being collected approximately 20 to 50 m apart from one another. The Petite Ponar
was carefully set open, lowered gradually onto the sediment using a metred cable line, and triggered
closed. Once recovered, each sediment sample was transferred into a 500 um sieve bucket and rinsed
with site-specific water until free of sediments. The material retained within the sieve was then placed
into a labelled plastic jar and filled with 10% buffered formalin. All benthos samples were sent to
Columbia Science (Courtenay, BC) for enumeration and identification, and community descriptors were
calculated as described below. Benthos density was calculated by dividing the total benthos counts by
the surface area of the Petite Ponar sampler (0.0225 m?).

Several community descriptors were calculated from the taxonomic results, including benthos density,
genera richness, and Simpson’s diversity index. Cyclopoid and calanoid copepods were not included in
the community metrics as they are generally planktonic. Nematodes and harpacticoid copepods were
excluded as they are considered meiofauna (invertebrates between 63 pm and 500 pm) and were not
adequately sampled using a 500 pym sieve bucket. Those organisms that could not be identified to at
least the family level, and made up less than 2% of the benthos counts in each replicate, were also
excluded from the community analysis. The dominant members of the community were resolved
taxonomically to the genus level, but gastropods, echiurans, nemerteans, ostracods, phoronids, and
isopods were only resolved to higher levels. For the purposes of the richness and diversity analyses, the
lowest available classification was used, whether it was genus or higher. Taxonomic richness was
calculated as the total number of benthic invertebrate taxa present in each replicate sample, and the
Simpson’s diversity index was calculated as:

N
2
Simpson’s Diversity Index (D) = 1 - Z pi
i=1

where T is the number of taxa present (i.e., taxa richness), and p; is the relative abundance of each
taxon calculated as n;/N, where n; is the number of individuals in taxon i, and N is the total number of
all individuals.

2.7  MUSSELS (MYTILUS TROSSULUS)

Bay mussels (Mytilus trossulus) were collected using a Petite Ponar grab sampler. Samples were
collected from three sites including the southernmost mid-shore site (04-42) in Option 4 MLA
(August 4), and the mid-shore site south of the peninsula (06-42) and the near-shore site east of the
peninsula (06-50) in Option 6 MLA (August 3). At each site, the Petite Ponar was lowered over the side
of the vessel until it reached the sediment surface. The Petite Ponar was then triggered and hoisted to
the surface where the contents were emptied into a plastic wash basin. Any bay mussels present in the
sample were transferred into Whirl-Pak bags containing sample water and placed in a cooler.
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Following collection, the mussels were transported back to camp where a subset was processed for
tissue sampling. Only intact, live specimens were used, as those showing signs of physical damage were
discarded. For each of the mussels selected for tissue sampling, physical characteristics including shell
length, shell width, shell height, and total wet weight were measured. The tissue of each selected
mussel was removed using a scalpel and forceps. The tissue was weighed and transferred into a
Whirl-Pak bag. The Whirl-Pak bag was then sealed, labelled, and frozen. Ten mussels were sampled at
each site—10 mussels from the Option 4 MLA and 10 mussels from each of the Option 6 MLA sites.

Tissue samples were transferred to ALS in Burnaby, British Columbia where they were analyzed for
metals. The parameters and realized detection limits are presented in Table 2.7-1.
Tissue concentrations were compared to the Canadian Standards (Maximum Levels) for Various
Chemical Contaminants in Foods (Health Canada 2012) and the Canada Food and Drug Regulations
(C.R.C., c. 870, B.15.001).

Table 2.7-1. Shellfish Tissue Parameters and Realized Detection Limits, Back River Project, 2012

Realized Realized

Parameter Unit Detection Limit Parameter Unit Detection Limit
Physical Tests Metals (cont’d)
% Moisture % 0.1 Manganese (Mn) mg/kg wwt 0.004

Mercury (Hg) mg/kg wwt 0.001
Metals Molybdenum (Mo) mg/kg wwt 0.004
Aluminum (Al) mg/kg wwt 0.4 Nickel (Ni) mg/kg wwt 0.01
Antimony (Sb) mg/kg wwt 0.002 Phosphorus (P) mg/kg wwt 50
Arsenic (As) mg/kg wwt 0.004 Potassium (K) mg/kg wwt 200
Barium (Ba) mg/kg wwt 0.01 Rhenium (Re) mg/kg wwt 0.002
Beryllium (Be) mg/kg wwt 0.002 Rubidium (Rb) mg/kg wwt 0.01
Bismuth (Bi) mg/kg wwt 0.002-0.017 Selenium (Se) mg/kg wwt 0.02
Boron (B) mg/kg wwt 0.2-4.5 Sodium (Na) mg/kg wwt 200
Cadmium (Cd) mg/kg wwt 0.002 Strontium (Sr) mg/kg wwt 0.01
Calcium (Ca) mg/kg wwt 5 Tellurium (Te) mg/kg wwt 0.004
Cesium (Cs) mg/kg wwt 0.001 Thallium (Tl) mg/kg wwt 0.0004-0.005
Chromium (Cr) mg/kg wwt 0.01 Thorium (Th) mg/kg wwt 0.002
Cobalt (Co) mg/kg wwt 0.004 Tin (Sn) mg/kg wwt 0.004
Copper (Cu) mg/kg wwt 0.01 Titanium (Ti) mg/kg wwt 0.01
Gallium (Ga) mg/kg wwt 0.004 Uranium (U) mg/kg wwt 0.0004
Iron (Fe) mg/kg wwt 0.2 Vanadium (V) mg/kg wwt 0.004
Lead (Pb) mg/kg wwt 0.004 Yttrium (Y) mg/kg wwt 0.002
Lithium (Li) mg/kg wwt 0.02 Zinc (Zn) mg/kg wwt 0.1
Magnesium (Mg) mg/kg wwt 10 Zirconium (Zr) mg/kg wwt 0.04-0.08

wwt: wet weight

2.8 QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC)

A quality assurance and quality control (QA/QC) program was incorporated into the design of this study
to track samples, account for within site variability, and identify potential sources of contamination
from sampling equipment, sample transportation, or sample processing. This included the use of chain
of custody forms, replicate samples, and sample blanks.
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2.8.1 Water Quality QA/QC

All water quality samples were recorded on chain of custody forms before being sent to ALS
laboratories. Replicate samples accounted for approximately 20% of water samples collected during
each sampling period. These replicate samples were collected from multiple depths.

Equipment, field, and travel blanks were processed and submitted with the water samples as part of
the QA/QC program. These blanks identified potential sources of contamination to the field samples.

Equipment blanks were designed to identify possible contamination of the sampling equipment,
including the sampling bottle (GO-FLO or Niskin). These were collected in the field by first thoroughly
rinsing an acid-washed GO-FLO with double de-ionized water (provided by ALS), then filling the GO-FLO
bottle with double de-ionized water. The water remained in the GO-FLO for one minute (as would
occur with a real sample) until sub-samples were drawn from the sampling bottle. Equipment blanks
were preserved and handled in the same manner as water quality samples.

Field blanks were designed to identify possible contamination from the exposure of the sample to
ambient conditions at the sampling site. These were processed in the field by opening the bottles
provided by ALS (containing double de-ionized water) and exposing the sample to ambient air for
one minute. The bottles were preserved and handled in the same manner as water quality samples.

Travel blanks were designed to identify potential contamination from the transportation of samples from
the sampling location to ALS laboratories. These bottles contained double de-ionized water and were
provided by ALS. They were never opened in the field, and were returned to ALS with the other water
quality samples. The blanks were analyzed for the same parameters as the regular water samples.

2.8.2 Sediment Quality QA/QC

The sediment quality QA/QC program included the use of chain of custody forms for all samples, and
the collection of triplicate sediment samples at all sites to account for within-site variability.

2.8.3 Aquatic Biology QA/QC

Chain of custody forms were used for all aquatic biology samples. All samples had replication;
triplicate samples were taken for chlorophyll a (phytoplankton biomass) and phytoplankton taxonomic
analysis (August only), and triplicate samples were collected for benthos. Additional QA/QC measures
were used by the benthos taxonomist to ensure consistent and accurate sorting of benthos samples.
These procedures are outlined below.

2.8.4 Benthos Sorting QA/QC

As part of the QA/QC program, the re-sorting of benthic sample residues was conducted on a randomly
selected 10% of the benthos samples to determine the level of sorting efficiency. The criterion for an
acceptable sorting was that more than 90% of the total number of organisms found in both the initial and
QA/QC sort were recovered during the initial sort, as required by Environment Canada for invertebrate
community surveys (Environment Canada 2002). This was calculated by the following equation:

% Sorting Efficiency = [1 - (# in QA/QC re-sort / (# sorted originally + # QA/QC resort))] x 100

Any sample not meeting the 90% removal criterion was re-sorted a third time. The 90% minimum
efficiency was attained for all benthos samples in this study.
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3. Results

3.1 PHYSICAL OCEANOGRAPHY

Water column profiles of temperature, salinity, and dissolved oxygen were collected at four sites in
Bathurst Inlet in winter (BI-1 through BlI-4), at 11 sites in the Option 4 MLA in August, and at 12 sites in
the Option 6 MLA in August. The complete data from the physical oceanographic profiles are presented
in Appendix A.

Light penetration measurements were conducted at all MLA options sites in August.

3.1.1 Under Ice (April)

The water column structure and dissolved oxygen of southern Bathurst Inlet were measured in
winter 2012 at a series of four under-ice sites (BI-1 to Bl-4; Figure 2.1-1) along the length of the inlet.

3.1.1.1 Water Column Structure

Water column structure in Bathurst Inlet was characterized by a strong pycnocline around 15 m depth,
caused primarily by differences in salinity. Temperature profiles beneath the ice were very similar at
all sites (Figure 3.1-1), with a cold (~-1.4 to -1.5°C) surface layer of around 10 m thickness followed by
a thermocline at between 10 to 15 m depth, overlying a warmer (~-0.5 to -0.6°C) deep water layer.
The surface water temperatures were near the freezing temperature of seawater (at a salinity of 27)
indicating ice thickness may have been increasing during this time. Salinity profiles showed a well-
defined halocline coinciding with the thermocline, and slightly lower salinities of ~27 in the upper 10 m
that increased to ~27.8 in deeper water (Figure 3.1-1). The lower surface salinities are indicative of
freshwater input from rivers and precipitation during the previous open-water season.

3.1.1.2 Dissolved Oxygen

Site Bl-1 toward the head of the inlet was shallower and had slightly lower dissolved oxygen
concentrations than at the other sites, both at the surface and at depth (Figure 3.1-1). Below the 15 m
pycnocline, dissolved oxygen at site Bl-1 (~7.5 mg/L) was a little lower than the CCME guideline of
8 mg/L. At sites BI-2 to BI-4, dissolved oxygen was usually above 12 mg/L at the surface, decreasing to
around 8 mg/L below 15 m depth. The lower deep-water oxygen levels are typical of fjords where deep-
water renewal is infrequent, and organic material accumulates and is re-mineralized by microbes.

3.1.2 Open Water (August)

In August, the water column was sampled in more detail using finer spatial scale surveys at a number of
sites in the Option 4 MLA (Figure 2.1-2) and Option 6 MLA (Figure 2.1-3). These were divided into near-
shore, mid-shore, and offshore sites.

3.1.2.1 Water Column Structure

Option 4 MLA

In the Option 4 MLA, surface temperature was considerably higher and salinity was lower than in the
winter Bl sites. This resulted from summer warming and ice melt, bringing warmer, fresher water into
the surface layer. Temperature and salinity profiles were well mixed and relatively homogenous in all
the shallow near-shore sites 04-10, 04-20, 04-30 and 04-40 (Figure 3.1-2).
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Temperature at these sites varied between 10.4 and 13.1°C, and salinity varied only slightly between
18.4 and 19.2 (Figure 3.1-2).

The slightly deeper mid-shore sites were again well mixed, with temperatures at sites 04-12, 04-22,
04-32 and 04-42 varying between 8.8 and 11.5°C (Figure 3.1-2). Near-surface temperatures were
slightly cooler than in the shallower sites. Salinity at these sites varied mainly between 18.5 and 19.6,
with slightly higher values at depth (up to 20.2) at site 04-32.

The deeper sites (> 30 m depth) further offshore (04-14, 04-24 and 04-44) had a surface mixed-layer in
the upper 10 m showing similar characteristics (Figure 3.1-2) to the shallower sites described above.
Temperature in this layer varied between 8.4 and 12.4°C, and salinity varied between 18.3 and 20.5,
with a sharp pycnocline between 10 to 15 m depth. The deeper water was relatively homogenous, with
cold (-0.4 to 0.4°C) and salty (27.3 to 27.7) characteristics (Figure 3.1-2) similar to deep water in
winter (Figure 3.1-1).

Option 6 MLA

In the Option 6 MLA (Figure 3.1-3), the water column structure of the shallow near-shore sites (06-10,
06-20, 06-30, 06-40 and 06-50) was similar to that of Option 4 MLA, being well mixed with
temperature mainly in the range of 10.9 to 12.1°C, and salinity 17.5 to 18.1. At the slightly deeper
mid-shore site 06-22, the water column showed slight stratification near the bottom (-5.5 m), with
temperature between 9.4 and 11.8°C, and salinity between 17.5 and 19.1.

Deeper sites (06-24, 06-44 and 06-54) further offshore also showed similar profiles to those in
Option 4 MLA, although the water column was shallower in the Option 6 MLA (Figure 3.1-3). The surface
mixed-layer of 5 to 10 m thickness was characterized by temperatures of 9.2 to 11.9°C and salinities of
17.5 to 19.6. This was followed by a pycnocline overlying (5.5 m at 06-24 and 10 m at 06-54) water of
temperature -0.7 to 0.1°C and salinity 27.2 to 27.6, again characteristic of the inlet deep water.
The transects in the embayment west of the peninsula in the Option 6 MLA tended to have thinner
mixed layers (-5 m) above the characteristic Bathurst Inlet deep water. South and east of the
peninsula, on the other hand, had more variety in the water column structure. Weak and likely
transient pycnoclines were observed around 5 m, above a strong pycnocline separating the surface
waters from the deep cold and saline water.

3.1.2.2 Dissolved Oxygen

The dissolved oxygen sensor failed during the open-water survey in 2012. Figure 3.1-4 shows the
dissolved oxygen profile from two sites located in Bathurst Inlet during August 2010 (Rescan 2012).
The 2010 profiles show the characteristic estuarine-like oxygen profiles of high-latitude fjords.
The strong pycnocline at a depth of ~12.5 m prohibited mixing and restricted oxygen replenishment of
the deep waters in Bathurst Inlet. As a result, re-mineralization of organic matter consumed oxygen
and reduced oxygen concentrations to < 7 mg/L. The dissolved oxygen profiles in 2012 were expected
to be similar to the ones observed in 2010, since major changes to the water circulation and
biogeochemistry of the Inlet would be required to disrupt these natural processes.

3.1.2.3 Light Penetration

Light is required for autotrophic photosynthesis and its availability within the water column is
controlled by the amount of incident light, and to a large degree, the concentration of light-absorbing
and attenuating organic and inorganic material in the water. An autotrophic organism is capable of
growth when the respiratory requirements of the cell are balanced by the production of organic
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compounds by photosynthesis. This threshold usually occurs at depths where 0.1 to 1% of the surface
irradiance exists, and is often known as the euphotic zone depth or the compensation depth.

Overall, the waters in Bathurst Inlet were relatively clear allowing light to reach the sediment surface
at most near-shore and mid-shore sites in both MLA options (Table 3.1-1). This would permit the growth
of photosynthetic benthic microalgae and macroalgae (seaweeds; Plate 3.1-1) in these areas.
The mid-shore and deep-water sites in the embayment west of the peninsula in the Option 6 MLA had
higher quantities of suspended organic matter, and substantially shallower euphotic zone depths than
other mid-shore and deep-water sites. At the deep-water sites (>10 m), the euphotic zone (13.8 to
19.2 m) extended below the pycnocline, providing the surface layer phytoplankton communities with
an optimal light regime for photosynthesis. It is also likely the deep light penetration sustained robust
phytoplankton communities at and just below the pycnocline where nutrients were more plentiful.

Table 3.1-1. Secchi and Euphotic Zone Depths in MLA options in Bathurst Inlet, Back River Project,
August 2012

Site Site Water Depth (m) Secchi Depth D (m) Euphotic Zone Depth EZD (m)
Option 4 MLA

04-10 1.2 bottom bottom (1.2)
04-12 8.1 5.5 bottom (14.7)
04-14 31.0 5.1 13.8
04-20 1.9 1.4 bottom (3.8)
04-22 4.6 2.5 bottom (6.6)
04-24 30.3 5.4 14.6
04-30 1.8 1.6 bottom (4.3)
04-32 10.0 3.3 8.8
04-40 2.2 bottom bottom (2.2)
04-42 5.6 bottom bottom (5.6)
04-44 42.0 5.4 14.6
Option 6 MLA

06-10 2.0 1.4 bottom (3.8)
06-20 1.6 0.8 bottom (2.2)
06-22 5.9 1.2 3.2
06-24 17.2 1.2 3.2
06-30 1.9 bottom bottom (1.9)
06-32 6.4 4.0 bottom (10.8)
06-40 1.4 bottom bottom (1.4)
06-42 4.9 bottom bottom (4.9)
06-44 12.9 6.5 bottom (17.6)
06-50 1.7 bottom bottom (1.7)
06-52 6.0 6.0 bottom (16.2)
06-54 30.2 7.1 19.2

Notes: EZD calculated to the 1% incident light level.
EZD numbers in brackets are the euphotic zone depth predicted from the light extinction coefficient.
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2012 MARINE BASELINE REPORT

Plate 3.1-1. Macroalgae (Fucus sp.) collected from the sediments in the
Option 6 MLA, Back River Project, August 2012.

3.2 WATER QUALITY

Water quality samples were collected at four sites in southern Bathurst Inlet in April and at 11 sites in
Option 4 MLA and 12 sites in Option 6 MLA in August. Profiles of four depths were done at all four April
sites (BI-1, BI-2, BI-3, and BI-4). Surface (1 m) samples were collected at the Option MLA sites, except
for profiles done at the deep sites in Option 4 MLA (04-14, 04-24, and 04-44) and Option 6 MLA (06-24,
06-44, and 06-54). Profiles of water quality parameters are shown in Figures 3.2-1 to 3.2-13 and all
raw water quality data and realized detection limits are presented in Appendix B.

3.2.1 pH

April pH levels were similar within profiles and across the Bl sites, averaging around 7.7 pH units
(Figure 3.2-1). Surface (<10 m depth) pH values in August were slightly elevated (pH -7.9) relative to
summer deep water and under-ice (April) values, and was probably due to inorganic carbon uptake by
photosynthesizing phytoplankton.

3.2.2 Suspended Material

Suspended material concentrations were very low in the under-ice profiles collected in April, with total
suspended solids (TSS) values below detection limits and turbidity generally less than 1 NTU
(Figure 3.2-2). In August, the Option 4 MLA sites had suspended material observations only slightly
higher (-1 mg/L TSS and ~1 NTU) than April values, and the greatest increase seen in the surface
samples. Wind-driven resuspension of sediments likely increased both TSS and turbidity values in the
August observations. The near-shore site 04-14 had a TSS concentration of nearly 5 mg/L and a
turbidity level of 4 NTU, which was higher than mid-shore and deep water observations at other
Option 4 sites.
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RESULTS

Option 6 MLA sites had much higher TSS and turbidity levels than the April and Option 4 MLA
observations (Figure 3.2-2). TSS and turbidity reached a maximum of 20 mg/L and 17 NTU in the
surface (1 m) waters of 06-20. Wind-driven mixing and resuspension of sediments was the likely source
of elevated suspended solids in the Option 6 observations. The bay west of the peninsula in Option 6
has shallow bathymetry and fine sediments (see Section 3.3.1) and the persistent winds in the region
combined with these bathymetric and sediment characteristics would promote resuspension.

3.2.3 Nutrients

Overall, nutrient levels were higher in April than in August in Bathurst Inlet, particularly in the surface
waters (Figures 3.2-3 to 3.2-5). Nitrate was below detection limits in the mixed layer in all of the MLA
option sites in August. The elevated nitrate concentrations reported for 06-10 and 06-20 are artifacts
of increased detection limits (0.5 mg/L) due to sample dilution, and the real environmental
concentrations were likely much lower. A depth gradient in nitrate was observed at all sites, regardless
of season, and was likely caused uptake by phytoplankton in the surface waters and by the
re-mineralization of organic matter in the deep waters and sediments.

Total ammonia concentrations (mainly existing as ammonium, NH,") were above the detection limits in
the under-ice samples in April (Figure 3.2-3), reaching a maximum of 0.022 mg/L at 8.5 m at site BI-3,
and were greatest in the surface layer. This elevated ammonium likely resulted from enhanced grazing
of phytoplankton by zooplankton at and above the pycnocline, their subsequent excretion (high in
nitrogeneous compounds), and the re-mineralization of the resulting organic material.

Nitrate, total phosphorus, orthophosphate, silicate, and total organic carbon (TOC) all exhibited depth
gradients, with macronutrients being lower and TOC slightly higher in surface waters.
Vertical gradients were more pronounced in August than in the under-ice samples collected in April,
and was likely due to enhanced phytoplankton productivity (contributing to TOC) and nutrient uptake
in the summer mixed layer, and enhanced re-mineralization in the deep waters. As noted above,
nitrate was completely exhausted in many sites in August, and nitrogen supply was likely limiting to
phytoplankton growth. Phosphorus was always above detection limits in the surface waters, but was
depleted from ~0.04 mg/L orthophosphate in April to less than 0.02 mg/L in August (Figure 3.2-4).
Bioavailable orthophosphate comprised the majority of the total phosphorus pool, which reduces the
chances of phosphorus limitation controlling the growth of phytoplankton. Like phosphorus, the
concentration of silicate dropped from ~-1.2 mg/L in April to ~0.8 mg/L in the Option 4 MLA and
~0.6 mg/L in the Option 6 MLA in August. The larger decrease in silicate at the Option 6 MLA sites may
have been due to the increased presence from diatoms, which use silicate to produce their frustules
(outer cell walls). This would be consistent with the absence of diatoms from the phytoplankton
taxonomy sample collected in the Option 4 MLA in August (Section 3.4).

Surface concentrations of TOC tended to be slightly higher than bottom layer concentrations, and
probably resulted from the enhanced inputs of TOC from primary production near the surface and
enhanced re-mineralization in and near the sediments (Figure 3.2-5). Sediment resuspension due to
wind mixing at near-shore sites would also add benthic TOC to the water column, and may have
contributed to the higher TOC concentrations (2.1 mg/L) at the Option 6 MLA than those observed at
the Option 4 MLA (1.9 mg/L).

3.2.4 Metals

Bathurst Inlet had measurable concentrations of some metals in both April and August, but in general
can be considered a low-metal environment. Arsenic and mercury concentrations were always below
their analytical detection limits (Figures 3.2-6 and 3.2-12), and lead concentrations were also below
the detection limits, except for one sample in April (Bl-4) and one in August (06-54).
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Values below the analytical limit are plotted at half the detection limit.
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Dotted lines show the analytical detection limits of 0.0003 mgiL.
Values below the analytical limit are plotted at half the detection limit.
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Cadmium concentrations were higher in August in both Option 4 MLA and Option 6 MLA than the
concentrations in April (Figure 3.2-7). April cadmium concentrations, in both the dissolved and total
phases, were at or below detection limits. The August samples showed consistent depth gradients in
both MLAs, with lower concentrations ranging from 0.00005 mg/L to 0.000012 mg/L in the surface layer
and from 0.00006 mg/L to 0.00014 mg/L in deep samples. The majority (80 to 100%) of the cadmium
resided in the dissolved fraction. Biological uptake or riverine dilution may have been the causes of the
decreased surface concentrations of cadmium. Enhanced re-mineralization of organic matter in the
summer may also have increased the concentration of cadmium in the deep water.

Chromium concentrations were generally less than the analytical detection limits, except the near-
shore samples (04-12, 04-40, 06-20, and 06-22) and deep-water samples (04-44 and 06-54) collected
in August (Figure 3.2-8). The measurable chromium in these samples was mostly in the particulate
fraction, and was likely the result of chromium adsorption to suspended material.

Copper showed a consistent vertical gradient in both April and August samples, with higher
concentrations observed near the surface (Figure 3.2-9). Much of the copper was dissolved
(mean: 87%), except in the deeper samples from the Option 6 MLA. The anomalously high value from
the surface sample at 04-14 was due to a single replicate concentration of 0.0049 mg/L, and was likely
due to an elemental spike in the ICP-MS analysis.

Total iron concentrations were much higher at sites in the Option 6 area in August than samples from
Option 4 or the April sites (Figure 3.2-10). The iron in the water column was mostly associated with
particles and high TSS, with dissolved iron concentrations near or below the analytical detection limits.
In the Option 6 MLA, iron concentrations were higher towards the surface of the water column, and in
the near shore, reaching 0.3 mg/L at 06-20. The iron was probably associated with the high levels of
suspended particles in the shallow waters at this MLA option, likely due to sediment re-suspension.

Lead concentrations were at or below detection limits in all samples from Bathurst Inlet in 2012
(Figure 3.2-11). Similarly, mercury concentrations were below detection limits (Figure 3.2-12).
These low environmental metal concentrations are consistent with the undisturbed nature of the
Bathurst Inlet ecosystem and the local freshwater inputs and geology (Rescan 2013).

Like iron, zinc concentrations were substantially higher in the Option 6 MLA than in the Option 4 MLA or
the April sites, reaching 0.009 mg/L at 06-44 (Figure 3.2-13). Like iron, sediment re-suspension, and to
a lesser extent, run off, were the probable sources for the zinc in the Option 6 samples; however, zinc
is more likely to stay in the dissolved fraction than iron due to the precipitation chemistry between
dissolved iron and hydroxides (Byrne and Kester 1976).

3.2.5 CCME Guidelines

All water quality data collected in Bathurst Inlet were compared to the interim CCME’s water quality
guidelines (CCME 2012a). All water quality parameters, with the exception of cadmium, were below the
guidelines. Total cadmium concentrations were greater than the guideline of 0.00012 mg/L in two deep
samples at site 04-44, one deep sample at site O4-14, and one deep sample at each of sites 06-24, 06-44,
and 06-54. The water quality parameters indicated Bathurst Inlet to be a pristine Arctic ecosystem.

3.3 SEDIMENT QUALITY

Sediment quality samples were collected from eight sites in both the Option 4 MLA and the
Option 6 MLA. Sediments were analyzed for grain size and various physico-chemical parameters.
Complete results of the sediment quality analyses are presented in Appendix C.
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Notes: Error bars show the standard error of the mean of replicate samples collected at one depth at each site.
Dotted lines show the analytical detection limits of 0.003 mg/L.
Values below the analytical limit are plotted at half the detection limit.
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3.3.1 Particle Size

The near-shore sites 04-20, 04-30, and 04-40 of the Option 4 MLA were characterized by coarse-
grained sediments, with 85 to 87% sand and the rest composed mainly of silt and clay (Figure 3.3-1).
A small amount of gravel (7%) was present at site 04-20, while site 04-10 had a finer composition, with
a much greater component of silt (32%) and clay (20%). This could have resulted from the small
peninsula (just south of the site) influencing local currents and sediment distribution.

The mid-shore sites divided into two groups. Sites 04-12 and 04-22 were similar in composition to most
of the near-shore sites, with around 90% sand, 6% silt and 3 to 4% clay (Figure 3.3-1). Further south,
sites 04-32 and 04-42 had a finer particle size distribution similar to 04-10, with 37 to 39% sand, 35 to
38% silt, and 25 to 26% clay.

Around the Option 6 MLA, the near-shore sites 06-10 and 06-20 were almost entirely composed of sand
(94 to 98%), with very small amounts of silt, clay, and gravel (Figure 3.3-1). Sites 06-30 and 06-50 were
also predominantly sand (56 to 64%), but were characterized by greater contributions of silt (16 to
25%), clay (12 to 18%) and gravel (2 to 6%). All of the mid-shore sites (06-22, 06-32, 06-42, 06-52) had
a finer composition (Figure 3.3-1) dominated by silt (49 to 61%) and clay (25 to 42%), with a lesser
contribution of sand (4 to 20%) and gravel (0 to 2%).

3.3.2 Nutrients

Levels of available ammonium nitrogen in the sediments of Option 4 MLA and Option 6 MLA near-shore
sites were below or around the detection limits of 1.0 to 1.6 mg/kg (Figure 3.3-2). Mid-shore
concentrations were several times greater, reaching 8.9 mg/kg at 04-42. Available phosphate levels
were higher than detection limits at the near-shore sites (Figure 3.3-2), and again tended to be
somewhat higher at the mid-shore sites.

The TOC and total nitrogen (TN) content (Figure 3.3-3) appeared to be related to particle size
distribution, with sites having the highest proportion of fines (silt and clay) also tending to have the
highest percentage of TOC and TN. Available N, and to a lesser extent available P, also tended to be
higher in finer sediments with a higher percentage of organic matter.

3.3.3 Metals

There was a clear pattern between concentrations of most metals and the particle size distribution of the
sediments. For arsenic, chromium, copper, lead, and zinc (Figures 3.3-4, 3.3-6, 3.3-7, 3.3-8, 3.3-10),
concentrations were higher in sediments with a greater proportion of fines; this is related to the higher
surface area and reactive qualities of silts and clays for the adsorption of metals. These finer sediments
also contained more organic material as noted above. In the near-shore sites of the Option 4 MLA,
concentrations of these metals were elevated at site 04-10. In the mid-shore sites, greater
concentrations were observed at sites 04-32 and 04-42. For the Option 6 MLA, higher levels were
observed at near-shore sites 06-30 and 06-50, and in the mid-shore at sites 06-22 and 06-32.

Mean concentrations of cadmium and mercury were below or close to detection limits at all sites
(Figure 3.3-5 and 3.3-9).

3.3.4 CCME Guidelines

The concentrations of cadmium, chromium, lead, mercury, and zinc were all below CCME I1SQG and PEL
guidelines at all MLA option sites (Figures 3.3-5, 3.3-6, 3.3-8, 3.3-9, 3.3-10). Generally, the levels of
arsenic and copper were also below either the CCM ISQG or PEL guidelines, and no concentrations were
higher than the guidelines at any of the near-shore sites (Figures 3.3-4 and 3.3-7).
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RESULTS

For the Option 6 MLA mid-shore area that was composed of finer sediments, arsenic concentrations
were slightly higher than the ISQG level at 25% of sites, and copper was greater at 50% of sites.
All three replicates for arsenic were greater than the ISQG guideline at the 06-22 and 06-32 sites.
For copper, one replicate at the 04-32 site, two replicates at the 04-42 site, and all replicates at the
06-22 and 06-32 sites were greater than the ISQG guideline.

3.4 PHYTOPLANKTON

Phytoplankton are free-floating (planktonic) autotrophic organisms important in many aquatic systems
as primary producers. They form the base of many aquatic food chains and are important in the cycles
of nutrients and organic matter. The biomass of phytoplankton can provide valuable information on the
productivity and activity of the aquatic food chain. Phytoplankton biomass was measured at four sites
in southern Bathurst Inlet in April 2012, and at seven sites at each of the MLA options in August.
Phytoplankton taxonomy samples, which are useful for understanding the processes shaping the
phytoplankton community and relationships between the phytoplankton and higher trophic levels, were
collected at four sites in Bathurst Inlet in April (Bl sites) and three sites in August (one MLA Option 4
site and two sites at Option 6). Phytoplankton biomass (as chlorophyll a) results are presented in
Appendix D.1 with the phytoplankton taxonomic results provided in Appendix D.2.

3.4.1 Biomass, Density, and Community Composition

Phytoplankton biomass was very low in southern Bathurst Inlet and ranged from nearly undetectable
levels ~0.01 pg chl a/L at Bl-4 in April to a maximum of ~-0.4 pg chl a/L at 04-30 in August
(Figure 3.4-1). The phytoplankton biomass in the Option 6 MLA was generally lower than in the
Option 4 MLA, and may have indicated a north-south trend. April samples were collected under ice and
light attenuation likely inhibited photosynthesis and ultimately the growth of phytoplankton.
Long summer days and warmer temperatures were the probable causes of the ~10-fold increase in
phytoplankton biomass in the August samples. Although greater than the observations in April,
phytoplankton biomass in August was still low for a near-shore environment, and was likely due to the
lack of available inorganic nitrogen, such as nitrate or ammonia, in the environment (Figure 3.2-3).

The density of phytoplankton cells was at least 1,000-fold higher in the August samples than the April
samples (Figure 3.4-1). This change in cell density between April and August was much greater than the
change in chlorophyll a concentration, and was probably due to changes in the community composition
and the physiological response of the phytoplankton to the different light regimes. Chlorophyll-a-rich
diatoms were a more significant component of the community in April, while dinoflagellates and other,
small and less chlorophyll-rich, flagellates like cryptomonads and chlorophytes were more prevalent in
August. This shift in community composition, and the relative chlorophyll quotas, was likely
compounded by the change in light conditions; the dim under-ice light environment would induce
phytoplankton cells to increase their chlorophyll a content.

The phytoplankton community in Bathurst Inlet was dominated by dinoflagellates in both April and
August (Figure 3.4-1; Plate 3.4-1), with a minimum of 38% of the community, by cell density, observed
in April at Bl-2. Diatoms were more prevalent in April samples (Bl sites) and the only observation of
cyanobacteria (Merismopedia sp.) occurred at the more northerly April site (Bl-4). Many dinoflagellate
taxa are able to vertically migrate to seek out nutrients and are mixotrophic or heterotrophic, which
means the cells can also acquire energy from organic matter. The prevalence of dinoflagellates in
Bathurst Inlet may be due to the dinoflagellates vertically migrating to the pycnocline or below to
gather nitrogen combined with supplementing or replacing the energy from photosynthesis with energy
from grazing and organic matter. Katodinium glaucum and Heterocapsa sp. were dominant taxa and
formed up to 79% and 60% (respectively) of the entire community at two of the August sampling sites
(Table 3.4-1). Katodinium is a heterotrophic taxon, while Heterocapsa is photosynthetic, and prevalence
of these two taxa point to a mix of metabolisms required for success in Bathurst Inlet in the summer.
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RESULTS

Plate 3.4-1. A dinoflagellate, Protoperidinium sp., collected from site BI-1,
Back River Project, April 2012.

Table 3.4-1. Dominant Phytoplankton Taxa (% total individuals) in Bathurst Inlet in April (Bl Sites)
and August (MLA Sites), Back River Project, 2012

Site
Taxon BI-1 BI-2 BI-3 Bl-4 04-24 06-24 06-54
Bacillariophyceae (Diatoms)
Nitzschia sp. 15% 3%
Fragilaria sp. 25%
Navicula sp. 5% 13% 25% 4% 9% 1%
Pleurosigma sp. 5% 2%
Chlorophyceae
Carteria sp. 3% 13% 7%
Cryptophyceae
Cryptomonas sp. 3% 8% 3%
Komma caudata 2% 11%
Teleaulax sp. 8% 8% 5% 2% 3% 6%
Dinophyceae (Dinoflagellates)
Katodinium glaucum 27% 8% 10% 17% 14% 11% 60%
Gyrodinium sp. 22% 13% 20% 21% 2% 4% 4%
Heterocapsa sp. 14% 4% 10% 79% 19% 5%
Peridinium sp. 3% 23% 3%
Protoperidinium sp. 16% 17% 10% 2% 1%
Myxophyceae (Cyanobacteria)
Merismopedia sp. 51%
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3.4.2 Richness and Diversity

Phytoplankton genus richness was similar between the April sites and the southerly Option 4 MLA site in
August (-8 genera/sample), and higher at the Option 6 sites in August (-12 genera/sample;
Figure 3.4-2). Diversity, measured by Simpson’s D, was low at the Option 4 MLA site (0.35) due to the
dominance by two genera of dinoflagellates (Heterocapsa and Katodinium) in the sample. In contrast,
phytoplankton diversity was high at the Bl and Option 6 MLA sites (~0.6 to 0.8), with the phytoplankton
communities being more evenly distributed over a greater community richness.

3.5 BENTHIC INVERTEBRATES

Benthic macroinvertebrates (benthos or macrobenthos) are organisms greater than 500 pm in size living
in or on the sediments (i.e., living in the benthic zone). Benthos are ecologically important organisms,
serving as food sources for fish and often act to structure and modify the physical and chemical
environment of the benthic zone. Because of their close association with the sediment and their
limited mobility, benthos are useful indicators of sediment quality and local environmental conditions.
Benthos samples were collected from the near-shore and mid-shore environment at each of the MLA
(Option 4 and Option 6). Complete results of the benthos taxonomic results are provided in Appendix E.

3.5.1 Density and Community Composition

Benthos density varied ~10-fold across the different sampling sites, with ~50,000 organisms/m?* at 04-20
and ~-4,000 organisms/m? at 06-50 (Figure 3.5-1). Near-shore sites at the Option 4 MLA option were
dominated by small bivalves (Plate 3.5-1), with Macoma balthica comprising at least ~90% of the total
number of organisms in near-shore samples (Table 3.5-1). The waves and currents in the shallow water
of the near-shore sites would likely select for bivalves over more physically-vulnerable taxa. The spit in
the Option 4 MLA may offer some physical protection to waves and surface currents in the near-shore,
and results in higher bivalve, and overall benthos density at site 04-20. The mid-shore site at the
Option 4 MLA had benthos communities with a greater diversity of organisms, and higher densities of
mobile organisms like polychaetes, cumaceans (hooded shrimp), and amphipods (Figure 3.5-2).

The general pattern in benthos abundance and community composition was similar between the
Option 6 and the Option 4 MLAs. Bivalves, primarily M. balthica, dominated the near-shore sites, with
polychaetes, cumaceans, and amphipods becoming dominant in deeper waters (Table 3.5-2 and
Figure 3.5-2). Also, like in the Option 4 MLA, the peninsula in the Option 6 MLA may have been a local
feature modifying the currents and waves, and providing some protection to more vulnerable benthos.
Overall, the local water movement patterns were likely important factors in shaping the sediment
composition at the MLA options and the benthos communities that lived within the substrate.

3.5.2 Richness and Diversity

In general, benthos richness and diversity were much lower in the near-shore sites than in the mid-
shore sites in the Option 4 MLA (Figure 3.5-3). The sites dominated by bivalves had few other taxa
(richness less than ~8) and low indices of diversity (Simpson’s D ~0.30 or less). Similarly, the mid-shore
sites in the Option 6 MLA also had greater richness and diversity in benthos than the bivalve-dominated
near-shore sites. Furthermore, the mid-shore communities in the Option 6 MLA were richer and more
diverse (i.e., had more taxa present) than in the Option 4 MLA.

3.6 SHELLFISH

Bay mussels (Mytilus trossulus) were collected by Petite Ponar at one site in the Option 4 MLA (04-42)
and two sites in the Option 6 MLA (06-24 and 06-50) in Bathurst Inlet. Ten mussels were subsampled
and their physical characteristics were recorded and reported in Appendix F.1. The flesh was harvested
and analyzed for metal content; the complete results are reported in Appendix F.2.
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Plate 3.5-1. Bay mussels (Mytilus trossulus) collected from the Option 4 MLA,
Back River Project, August 2012.

RESULTS

Table 3.5-1. Dominant Benthos Taxa (% total individuals) in Samples from Option 4 MLA, Back

River Project, August 2012

Taxon

Site

04-10

04-20

04-30

04-40

04-12

04-22

04-32

04-42

Bivalvia

Macoma balthica

Mytilus trossulus
Polychaete Errantia
Nephtys sp.

Polychaete Sedentia
Aricidea nolani
Leitoscoloplos sp.
Prionospio cirrifera Cmplx.
Cumacea

Brachydiastylis resima
Amphipoda

Boeckosimus affinis
Crassicorophium clarencense
Pontoporeia femorata
Gastropoda

Cylinchna alba

97%

98%

89%

90%

84%

37%

12%

7%

20%

7%

30%

6%

9%

7%

16%

11%

34%

21%

24%
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Table 3.5-2. Dominant Benthos Taxa (% total individuals) in Samples from Option 6 MLA, Back
River Project, August 2012

Site
Taxon 06-10 06-20 06-30 06-50 06-22 06-32 06-42 06-52
Bivalvia
Macoma balthica 94% 96% 93% 63% 11%
Mytilus trossulus 8%

Polychaete Errantia
Nephtys sp. 33% 12% 33% 21%
Polychaete Sedentia
Aricidea nolani 36%
Leitoscoloplos sp. 10%
Prionospio cirrifera Cmplx.
Cumacea

Brachydiastylis resima 68% 25% 41%
Amphipoda
Boeckosimus affinis 5%

Crassicorophium clarencense 6% 9%
Pontoporeia femorata 5% 25% 19%
Gastropoda
Cylinchna alba 5%

3.6.1 Physical Characteristics

A summary of the size and weight of mussels collected during the August campaign is shown in Table 3.6-1.
The mussels analyzed from 04-42 were larger (mean length: 58.4 mm; flesh weight: 4.7 g) than those
collected at 06-42 (mean length: 47.2 mm; flesh weight: 2.7 g) and 06-50 (mean length: 47.4 mm; flesh
weight: 2.9 g).

Table 3.6-1. Physical Characteristics of Bay Mussels (Mytilus trossulus) Collected in Bathurst Inlet,
MLA sites, Back River Project, August 2012

Length Width Height Total Wet Weight Flesh Wet Weight
(mm) (mm) (mm) @) @)
Site Mean SE Mean SE Mean SE Mean SE Mean SE
04-42 58.4 1.7 23.5 0.8 16.7 0.9 18.6 1.9 4.7 0.3
06-42 47.2 1.6 18.5 0.4 14.0 0.8 10.8 1.0 2.7 0.3
06-50 47.4 2.0 18.8 0.7 13.6 0.9 10.5 1.0 2.9 0.3

Note: 10 mussels were collected from each site.

3.6.2 Tissue Metals

Metal concentrations in mussels were generally similar between the Option 4 MLA site and the
two Option 6 MLA sites (Table 3.6-2). The most abundant metals in the mussels were, in order of
decreasing concentration, calcium, magnesium, iron, zinc, manganese, arsenic, cadmium, copper,
chromium, lead, cobalt, molybdenum, and mercury. Iron and calcium concentrations were higher in
mussels from 06-42 than the other sites, even excluding the anomalously high calcium value for
Mussel #2 from 06-42. No correlations were observed between tissue metal content and mussel size,
tissue weight, or sampling location.
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Table 3.6-2. Metal Concentrations in the Bay Mussel (Mytilus trossulus ) Tissue Collected from Bathurst Inlet Sediments, Back River Project, August 2012

04-42 06-42 06-50
Standard Standard Standard

Parameter Minimum  Maximum Mean Median Error Minimum Maximum Mean Median Error Minimum Maximum Mean Median Error
Arsenic (As) 1.57 2.71 2.24 2.28 0.11 1.69 2.56 2.18 2.24 0.09 1.64 2.86 2.18 2.13 0.12
Cadmium (Cd) 0.96 3.07 1.69 1.70 0.20 1.04 2.90 2.25 2.30 0.19 1.24 3.64 1.93 2.00 0.23
Calcium (Ca) 237 922 377 325 63 263 53,100 6,390 794 5,205 316 1,240 581 541 93

Chromium (Cr) 0.17 0.65 0.31 0.26 0.05 0.26 1.10 0.74 0.82 0.09 0.19 0.73 0.43 0.41 0.06
Cobalt (Co) 0.10 0.25 0.18 0.18 0.02 0.15 0.35 0.27 0.29 0.02 0.15 0.32 0.23 0.23 0.02
Copper (Cu) 1.13 2.49 1.69 1.68 0.14 1.41 2.61 2.01 2.03 0.13 1.64 2.54 1.99 1.94 0.09
Iron (Fe) 42.7 232.0 100.7 80.6 19.3 59.6 370.0 246.9 274.0 333 50.0 278.0 142.6 112.0 24.2
Lead (Pb) 0.10 0.39 0.25 0.24 0.03 0.13 0.52 0.35 0.37 0.04 0.18 0.49 0.32 0.32 0.03
Magnesium (Mg) 516 688 602 616 17 561 735 660 672 15 482 660 562 558 18

Manganese (Mn) 1.45 3.31 2.18 1.90 0.23 2.19 5.49 4.38 4.69 0.32 1.24 3.94 2.49 2.26 0.29
Mercury (Hg) 0.010 0.027 0.020 0.020 0.001 0.015 0.029 0.025 0.026 0.001 0.019 0.033 0.024 0.024 0.001
Molybdenum (Mo) 0.06 0.22 0.10 0.08 0.01 0.052 0.198 0.111 0.106 0.013 0.067 0.148 0.097 0.078 0.010
Zinc (Zn) 11.2 25.2 17.7 18.7 1.6 10.6 34.5 16.5 15.7 2.1 12.2 30.7 18.0 16.8 1.7

Note: All units are in mg/kg wet weight.
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The concentrations of mercury in mussel tissue from Bathurst Inlet in August 2012 were substantially
lower than the 0.5 mg/kg of the Health Canada Standards (Maximum Levels) for Contaminants in Food.
The highest recorded mercury concentration was 0.033 mg/kg, measured at a near-shore site next to
the peninsula at Option 6 MLA (06-50). The concentrations of arsenic in mussel tissue were lower than
the 3.5 mg/kg tolerance for fish protein of the Food and Drug Regulations. The highest recorded
arsenic concentration was 2.86 mg/kg that was measured in mussel tissue, also collected at 06-50 in
the Option 6 MLA.
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4, Summary

Two marine surveys were conducted as part of the 2012 marine baseline program in Southern Bathurst
Inlet. The surveys were designed to capture the greatest seasonal variability of the environmental
conditions in Bathurst Inlet—the April sampling for under-ice conditions and the August sampling for
open-water conditions. Profiles of temperature, salinity, and dissolved oxygen were collected at all
sites to provide information on the structure of the water column in the Marine Laydown options in
Southern Bathurst Inlet.

The marine baseline sampling program showed Bathurst Inlet and the areas proximate to the MLA
options to be pristine Arctic coastal environments, with generally clear water, low water column
phytoplankton biomass, generally low nutrient and metal concentrations in both the water column and
sediments, and abundant and diverse benthic invertebrate communities.

In April, Bathurst Inlet was covered by a solid sea-ice (-1.5 m thick) and the water column had a stable
pycnocline around 10 m separating the cold and less saline surface layer from the warmer and saltier
deep water. Oxygen concentrations under the ice were generally near-saturation in the surface layer,
which was consistent with the very low phytoplankton biomass, with some oxygen depletion in the deep
waters to 8 mg/L or below, characteristic of deep fjord systems. The low under-ice phytoplankton
densities resulted in high macronutrient (nitrogen and phosphorus) and micronutrient (metals)
concentrations in the surface layer due to reduced uptake and several months of re-mineralization.
Under-ice conditions created an environment with no wind-driven circulation and limited freshwater
inputs leading to very low levels of suspended solids. Under-ice metal concentrations were generally
low, with all concentrations below CCME marine water quality guideline levels.

In August, no ice was present in Bathurst Inlet and the sampling at the MLA options showed a more
variable environment that was more influenced by wind-driven currents, waves, and riverine and
terrestrial runoff. The surface waters were much less saline in summer due to the contribution of the
many rivers and streams flowing into the inlet. Sufficient light penetrated the clear waters to permit
photosynthesis at the sediment surface in shallow waters and beneath the pycnocline in deeper waters.
Near-shore effects from waves and runoff were evident in bulk measures of suspended material and in
measurements of nutrient and metal concentrations. The near-shore effects were particularly apparent
in the Option 6 MLA, with its relatively shallow and gentle bathymetry that encouraged wind-driven
sediment resuspension and led to naturally higher concentrations of suspended solids, iron, and zinc.

Outside of these near-shore effects, nutrient and metal concentrations were generally low during the
summer. Phytoplankton uptake and strong stratification inhibiting deep-water entrainment reduced
nutrient concentrations in the surface waters, depleting nitrate to < 0.005 mg/L by August from its
April concentration of ~0.6 mg/L. Cadmium concentrations were naturally elevated over CCME marine
guidelines at both MLA options in the summer, reaching 0.00013 mg/L. No other water quality
parameters were greater than the CCME marine guidelines.

The sediments in both MLA options showed a range of composition, from nearly completely sand to
primarily composed of silt and clay. Sites in the Option 4 MLA were generally sandier than sites in the
Option 6 MLA, which was potentially due to the relatively large peninsula in the Option 6 MLA
interfering with currents and water movement. Sediment nutrient and metal concentrations were
generally related to composition, with the sandier sediments containing lower nutrient and metal
concentrations. Sediment metal concentrations were generally low, but arsenic and copper
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concentrations were greater than CCME interim sediment quality guidelines at some of the sites
composed of finer sediments. Arsenic and copper concentrations were greater than CCME guidelines at
mid-shore sites west of the peninsula in the Option 6 MLA. Copper concentrations were also greater
than the guidelines at two sites at the southern end of the Option 4 MLA.

The biology of the marine environment was characteristic of coastal Arctic ecosystems. A north-south
gradient in phytoplankton biomass was observed, with higher chlorophyll a concentrations at the
Option 4 MLA near to the head of the Inlet. Phytoplankton biomass was generally low (0.1 to
0.4 pg chlorophyll a/L in summer), and the phytoplankton community was likely starved for nitrogen.
Perhaps as a result of the low nutrient conditions, the phytoplankton community was dominated by
dinoflagellates, many of which are capable of sustaining themselves by vertically migrating to nutrient-
rich deep waters or feeding on other plankton or organic matter. Phytoplankton taxonomic diversity
was generally greater in August than April.

The benthic invertebrate community varied with composition of the sediments and the water depth.
Near-shore environments were dominated by small bivalves, and benthos density was likely enhanced
by topographic features protecting the near-shore environment from waves or currents.
Motile organisms, such as amphipods, cumaceans (hooded shrimp), and some polychaetes (small
segmented worms), were more prevalent in the deeper mid-shore sites. The deeper mid-shore
environments had much higher taxonomic richness (-10 to 25 genera/sample) and diversity (-0.6 to
0.8, when bivalves were not dominant) than the near-shore, bivalve-dominated environment.
Tissue from bivalves from the near-shore and mid-shore environments were collected and tested for
metal concentrations. Metal concentrations in tissue were low, and arsenic and mercury tissue
concentrations were lower than the guidelines for human consumption.

A comprehensive summary table of results from all sampled sites in 2012 is provided in Table 4-1.
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Table 4-1. Summary of 2012 Marine Baseline Results for Bathurst Inlet Sites, Back River Project, 2012

Dissolved
Oxygen

Water Quality

Sediment
Quality

Primary producers

Aquatic
Macroinvertebrates

Summer Seasons and
Sampling Depths that
Max Depth | Exceed CCME CCME Guideline | CCME Guideline
Site (m) Guidelines* General Description Nutrient Status Exceedances* Exceedances* Phytoplankton Benthos
Regional BI-1 47 Winter, below | normal seawater pH; low inorganic nitrogen (NH; and none nc very low chl a biomass and nc
(Ice- pycnocline (15m) TSS NO;) and phosphorus concentration; moderate
covered) available richness; high diversity;
dominated by
dinoflagellates
BI-2 87 none normal seawater pH; low inorganic nitrogen (NH; and none nc very low chl a biomass and nc
TSS NO;) and phosphorus concentration; moderate
available richness; high diversity;
abundant diatoms
BI-3 97 none normal seawater pH; low inorganic nitrogen (NH; and none nc very low chl a biomass and nc
TSS NOs) and phosphorus concentration; moderate
available richness; high diversity;
abundant diatoms
Bl-4 97 none normal seawater pH; low inorganic nitrogen (NH; and none nc very low chl a biomass and nc
TSS NO;) and phosphorus concentration; lowest
available richness and diversity;
cyanobacteria
Local 04-10 1.2 n/a' normal seawater pH with nitrogen-limited (no NH; or none none low chl a biomass low density, richness and
(Option 4 increase from primary NO;); phosphate available; diversity; dominated by
MLA) production; low TSS nutrient depletion in bivalve Macoma balthica
surface waters
04-12 8.1 n/a' normal seawater pH with nitrogen-limited (no NH; or none none nc low density, richness and
increase from primary ~ NO,); phosphate available; diversity; dominated by
production; low TSS nutrient depletion in bivalve M. balthica
surface waters
04-14 31 n/a' normal seawater pH with nitrogen-limited (no NH; or Cd nc low chl a biomass nc
increase from primary ~ NO;); phosphate available;
production; increased TSS nutrient depletion in
surface waters
04-20 1.9 n/a' normal seawater pH with nitrogen-limited (no NH; or none none low chl a biomass highest density; low
increase from primary  NO,); phosphate available; richness and diversity;
production; low TSS nutrient depletion in dominated by bivalve
surface waters M. balthica
04-22 4.6 n/a' normal seawater pH with  nitrogen-limited (no NH; or none none nc high density, richness and

increase from primary
production; low TSS

NOs); phosphate available;
nutrient depletion in
surface waters

diversity; M. balthica ~40%
of community

(continued)




Table 4-1. Summary of 2012 Marine Baseline Results for Bathurst Inlet Sites, Back River Project, 2012 (continued)

Dissolved
Oxygen

Water Quality

Sediment
Quality

Primary producers

Aquatic
Macroinvertebrates

Summer Seasons and
Sampling Depths that
Max Depth | Exceed CCME CCME Guideline | CCME Guideline
Site (m) Guidelines* General Description Nutrient Status Exceedances* Exceedances* Phytoplankton Benthos
Local 04-24 30 n/a' normal seawater pH with nitrogen-limited (no NH; or none nc low chl a biomass and cell nc
(Option 4 increase from primary ~ NO,); phosphate available; concentration; moderate
MLA) production; low TSS nutrient depletion in richness and diversity;
(cont'd) surface waters dominated by
dinoflagellates
04-30 1.5 n/a' normal seawater pH with nitrogen-limited (no NH; or none none highest chl a biomass high density; low richness
increase from primary NOs); phosphate available; and diversity; dominated
production; low TSS nutrient depletion in by bivalve M. balthica
surface waters
04-32 10 n/a' normal seawater pH with nitrogen-limited (no NH; or none Cu nc low density; high richness
increase from primary ~ NO,); phosphate available; and diversity; motile
production; low TSS nutrient depletion in polychaetes
surface waters
04-40 2.2 n/a' normal seawater pH with nitrogen-limited (no NH; or none none low chl a biomass moderate density; low
increase from primary ~ NO,); phosphate available; richness and diversity;
production; low TSS nutrient depletion in dominated by bivalve
surface waters M. balthica
04-42 5.6 n/a' normal seawater pH with nitrogen-limited (no NH; or Cd Cu nc moderate density; high
increase from primary  NO;); phosphate available; richness and diversity;
production; low TSS nutrient depletion in motile polychaetes
surface waters
04-44 42 n/a' normal seawater pH with nitrogen-limited (no NH; or Cd nc low chl a biomass nc
increase from primary  NO,); phosphate available;
production; low TSS nutrient depletion in
surface waters
Local 06-10 2 n/a' normal seawater pH with nitrogen-limited (no NH; or none none low chl a biomass high density; low richness
(Option 6 increase from primary NO;); phosphate available; and diversity; dominated
MLA) production; increased TSS nutrient depletion in by bivalve
surface waters Macoma balthica
06-20 1.6 n/a' normal seawater pH with nitrogen-limited (no NH; or none none higher chl a biomass high density; low richness
increase from primary ~ NO,); phosphate available; and diversity; dominated
production; increased TSS nutrient depletion in by bivalve
surface waters Macoma balthica
06-22 20 n/a' normal seawater pH with nitrogen-limited (no NH; or none As, Cu nc low density; moderate

increase from primary
production; increased TSS

NOs); phosphate available;
nutrient depletion in
surface waters

richness; high diversity;
motile and sedentary
polychaetes

(continued)




Table 4-1. Summary of 2012 Marine Baseline Results for Bathurst Inlet Sites, Back River Project, 2012 (completed)

Dissolved
Oxygen

Water Quality

Sediment
Quality

Primary producers

Aquatic
Macroinvertebrates

Summer Seasons and
Sampling Depths that
Max Depth | Exceed CCME CCME Guideline | CCME Guideline
Site (m) Guidelines* General Description Nutrient Status Exceedances* Exceedances* Phytoplankton Benthos
Local 06-24 17 n/a' normal seawater pH with nitrogen-limited (no NH; or Cd nc low chl a biomass and very nc
(Option 6 increase from primary ~ NO,); phosphate available; low cell concentration;
MLA) production; increased TSS nutrient depletion in high richness; moderate
(cont'd) surface waters diversity; dominated by
dinoflagellates
06-30 1.9 n/a' normal seawater pH with nitrogen-limited (no NH; or none none nc high density; low richness
increase from primary  NO,); phosphate available; and diversity; dominated
production; increased TSS nutrient depletion in by bivalve M. balthica
surface waters
06-32 6.4 n/a' normal seawater pH with nitrogen-limited (no NH; or none As, Cu nc high density, richness, and
increase from primary  NO,); phosphate available; diversity; dominated by
production; increased TSS nutrient depletion in cumaceans
surface waters
06-40 1.4 n/a' normal seawater pH with nitrogen-limited (no NH; or none none low chl a biomass nc
increase from primary ~ NO,); phosphate available;
production; low TSS nutrient depletion in
surface waters
06-42 4.9 n/a' normal seawater pH with nitrogen-limited (no NH; or none none nc high density, richness, and
increase from primary  NO,); phosphate available; diversity; diverse motile
production; low TSS nutrient depletion in community
surface waters
06-44 12.9 n/a' normal seawater pH with nitrogen-limited (no NH; or Cd nc low chl a biomass nc
increase from primary  NO,); phosphate available;
production; low TSS nutrient depletion in
surface waters
06-50 1.7 n/a' normal seawater pH with nitrogen-limited (no NH; or none none low chl a biomass low density; high richness
increase from primary ~ NO,); phosphate available; and diversity; dominated
production; low TSS nutrient depletion in by bivalve M. balthica
surface waters
06-52 6 n/a' normal seawater pH with nitrogen-limited (no NH; or none none nc high density, richness, and
increase from primary ~ NO;); phosphate available; diversity; diverse motile
production; low TSS nutrient depletion in community
surface waters
06-54 30 n/a' normal seawater pH with nitrogen-limited (no NH; or Cd nc low chl a biomass and cell nc

increase from primary
production; low TSS

NOs); phosphate available;
nutrient depletion in
surface waters

concentration; high
richness; moderate
diversity; dominated by
dinoflagellates

nc = not collected

" dissolved oxygen sensor failure in open-water sampling

* Parameters which, on average, exceeded CCME guidelines as calculated in tables.

Half the detection limit was substituted for values that were below the detection limit for the calculation of exceedance factors.
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Appendix A.1. Temperature, Salinity, and Dissolved Oxygen Data for Bathurst Inlet, Back River Project, 2012

BI-1 BI-1 BI-1 BI-1 BI-1 BI-1
12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12
Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved
Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen

Temperature Depth Salinity Oxygen Saturation | Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen  Saturation
(WS) (m) (mg/L) (%) (0 (m) (mg/L) (%) () (m) (mg/L) (%) (W) (m) (mg/L) (%) () (m) (mg/L) (%) (W) (m) (mg/L) (%)
-1.47 1.9 27.2 11.50 91.5 -1.44 7.5 27.2 11.29 89.9 -1.40 12.4 27.3 9.44 75.2 -0.65 16.3 27.6 7.70 62.8 -0.57 23.2 27.7 7.50 61.3 -0.60 34.3 27.8 7.27 59.4
-1.47 1.9 27.2 11.50 91.5 -1.44 7.5 27.2 11.30 90.0 -1.32 12.4 27.2 9.03 72.1 -0.62 16.3 27.6 7.65 62.4 -0.57 23.3 27.7 7.50 61.4 -0.60 34.3 27.8 7.25 59.2
-1.47 1.9 27.2 11.49 91.4 -1.45 7.5 27.2 11.28 89.8 -1.35 12.4 27.3 9.13 72.8 -0.62 16.3 27.6 7.64 62.3 -0.58 23.3 27.7 7.51 61.4 -0.59 34.3 27.8 7.23 59.2
1.46 1.9 27.3 11.48 91.3 -1.45 7.5 27.2 11.26 89.6 -1.40 12.4 27.3 9.47 75.5 -0.61 16.3 27.6 7.62 62.2 -0.59 23.3 27.8 7.52 61.5 -0.59 35.3 27.8 7.21 59.0
-1.45 2.6 27.2 11.49 91.4 -1.45 7.5 27.2 11.28 89.8 -1.39 12.4 27.3 9.51 75.8 -0.62 16.3 27.6 7.65 62.4 -0.59 23.3 27.7 7.52 61.5 -0.61 37.9 27.8 7.21 59.0
-1.45 2.6 27.2 11.47 91.3 -1.45 7.5 27.2 11.29 89.8 -1.40 12.4 27.3 9.39 74.9 -0.60 16.3 27.6 7.60 62.1 -0.58 23.3 27.7 7.51 61.4 -0.61 39.3 27.8 7.21 58.9
1.45 2.6 27.2 11.47 91.3 -1.45 7.5 27.2 11.27 89.7 -1.39 12.4 27.3 9.54 76.1 -0.59 17.3 27.7 7.60 62.1 -0.58 23.3 27.7 7.51 61.4 -0.59 39.4 27.8 7.19 58.8
1.45 2.6 27.2 11.48 91.4 -1.44 7.5 27.2 11.30 89.9 -1.40 12.4 27.3 9.33 74.4 -0.59 17.3 27.7 7.60 62.0 -0.57 23.3 27.7 7.50 61.3 -0.60 39.4 27.8 7.21 58.9
-1.45 2.6 27.2 11.48 91.4 -1.45 7.5 27.2 11.25 89.5 -1.37 12.4 27.3 9.21 73.5 -0.59 17.3 27.7 7.58 61.9 -0.60 23.3 27.8 7.52 61.5 -0.60 39.5 27.8 7.21 58.9
1.45 2.6 27.2 11.48 91.3 -1.45 7.5 27.2 11.21 89.2 -1.26 12.4 27.2 8.82 70.6 -0.59 17.3 27.7 7.59 62.0 -0.58 23.3 27.7 7.51 61.4 -0.61 39.5 27.8 7.20 58.9
1.45 2.6 27.2 11.48 91.4 -1.45 7.5 27.2 11.27 89.7 -1.38 12.4 27.3 9.27 73.9 -0.58 17.3 27.7 7.57 61.9 -0.57 23.3 27.7 7.51 61.4 -0.60 39.5 27.8 7.21 58.9
-1.45 2.7 27.2 11.48 91.4 -1.45 8.3 27.2 11.18 89.0 -1.09 13.2 27.3 8.72 70.1 -0.59 17.3 27.7 7.59 62.0 -0.58 24.0 27.8 7.49 61.3 -0.60 39.5 27.8 7.20 58.9
1.46 2.7 27.2 11.47 91.3 -1.45 8.3 27.2 11.17 88.9 -1.09 13.3 27.4 8.71 70.1 -0.59 17.3 27.7 7.59 62.0 -0.58 24.4 27.8 7.49 61.2 -0.60 39.5 27.8 7.21 58.9
1.45 2.8 27.2 11.46 91.2 -1.45 8.3 27.2 11.15 88.7 -1.09 13.3 27.4 8.68 69.8 -0.58 17.4 27.7 7.56 61.8 -0.58 24.4 27.8 7.49 61.2 -0.60 39.5 27.8 7.20 58.9
-1.45 3.6 27.2 11.45 91.2 -1.45 8.3 27.2 11.16 88.8 -1.09 13.3 27.4 8.65 69.6 -0.57 18.2 27.7 7.55 61.7 -0.58 24.4 27.7 7.48 61.2 -0.61 39.5 27.8 7.20 58.9
1.45 3.8 27.2 11.47 91.3 -1.45 8.4 27.2 11.13 88.6 -1.08 13.3 27.4 8.60 69.2 -0.57 18.2 27.7 7.56 61.8 -0.58 24.4 27.7 7.47 61.1 -0.60 39.5 27.8 7.20 58.9
1.46 3.8 27.2 11.45 91.1 -1.45 8.4 27.2 11.17 88.9 -1.09 13.3 27.4 8.62 69.4 -0.58 18.2 27.7 7.56 61.8 -0.58 24.4 27.8 7.48 61.2 -0.61 39.5 27.8 7.20 58.9
-1.45 3.8 27.2 11.47 91.3 -1.45 8.4 27.2 1.1 88.5 -1.07 13.3 27.4 8.54 68.7 -0.57 18.2 27.7 7.56 61.8 -0.58 24.4 27.8 7.46 61.0 -0.60 39.5 27.8 7.20 58.8
-1.45 3.8 27.2 11.46 91.2 -1.45 8.4 27.2 10.99 87.5 -1.08 13.3 27.4 8.57 69.0 -0.57 18.2 27.7 7.56 61.8 -0.58 24.4 27.8 7.47 61.1 -0.60 39.5 27.8 7.20 58.9
1.45 3.8 27.2 11.46 91.2 -1.44 8.4 27.2 11.10 88.4 -1.07 13.3 27.4 8.49 68.4 -0.57 18.4 27.7 7.54 61.7 -0.57 24.5 27.7 7.46 61.0 -0.60 39.5 27.8 7.20 58.9
-1.45 3.8 27.2 11.47 91.2 -1.45 8.5 27.2 11.04 87.8 -1.04 13.3 27.4 8.35 67.2 -0.57 19.3 27.7 7.54 61.7 -0.57 24.5 27.7 7.45 60.9 -0.60 39.5 27.8 7.20 58.8
-1.45 3.8 27.2 11.46 91.2 -1.44 8.5 27.2 11.09 88.2 -1.08 13.3 27.3 8.43 67.8 -0.57 19.3 27.7 7.54 61.7 -0.58 24.6 27.8 7.44 60.8 -0.59 39.6 27.8 7.19 58.8
1.45 4.0 27.2 11.44 91.0 -1.44 8.5 27.2 11.10 88.4 -0.93 13.3 27.3 8.23 66.5 -0.57 19.3 27.7 7.54 61.7 -0.58 26.3 27.8 7.42 60.7 -0.59 39.6 27.8 7.19 58.8
1.45 4.6 27.2 11.44 91.0 -1.45 8.5 27.2 11.07 88.1 -0.80 14.0 27.4 8.17 66.2 -0.57 19.3 27.7 7.54 61.7 -0.60 28.3 27.8 7.41 60.6 -0.59 40.7 27.8 7.20 58.9
-1.45 4.6 27.2 11.45 91.1 -1.45 8.5 27.2 11.06 88.0 -0.77 14.3 27.4 7.97 64.7 -0.56 19.3 27.7 7.54 61.7 -0.58 29.2 27.8 7.35 60.1 -0.59 41.9 27.8 7.21 59.0
1.44 4.6 27.2 11.45 91.2 -1.44 8.7 27.2 10.92 86.9 -0.80 14.3 27.5 8.13 65.9 -0.57 19.3 27.7 7.54 61.7 -0.61 29.3 27.8 7.40 60.5 -0.60 43.6 27.8 7.23 59.1
1.45 4.6 27.2 11.45 91.2 -1.44 9.4 27.2 10.61 84.4 -0.80 14.3 27.5 8.18 66.3 -0.56 19.4 27.7 7.54 61.6 -0.60 29.3 27.8 7.39 60.4 -0.60 45.6 27.8 7.25 59.3
-1.46 4.6 27.2 11.42 90.9 -1.44 9.5 27.3 10.89 86.7 -0.80 14.3 27.5 8.11 65.8 -0.56 19.4 27.7 7.54 61.6 -0.60 29.3 27.8 7.40 60.5 -0.61 45.9 27.8 7.42 60.7
-1.45 4.6 27.2 11.45 91.1 -1.45 9.5 27.2 10.77 85.7 -0.79 14.3 27.5 8.09 65.6 -0.57 19.7 27.7 7.53 61.6 -0.59 29.3 27.8 7.39 60.4 -0.61 45.9 27.8 7.31 59.7
-1.45 4.6 27.2 11.45 91.1 -1.44 9.5 27.3 10.90 86.8 -0.80 14.3 27.5 8.12 65.9 -0.56 20.3 27.7 7.53 61.6 -0.60 29.3 27.8 7.40 60.5 -0.61 45.9 27.8 7.36 60.2
-1.45 4.6 27.2 11.45 91.1 -1.45 9.5 27.2 10.71 85.3 -0.80 14.4 27.5 8.14 66.1 -0.57 20.3 27.7 7.53 61.6 -0.60 29.3 27.8 7.38 60.4 -0.61 45.9 27.8 7.38 60.3
1.45 4.6 27.2 11.44 91.0 -1.43 9.5 27.3 10.92 87.0 -0.80 14.4 27.5 8.18 66.4 -0.56 20.3 27.7 7.53 61.6 -0.60 29.3 27.8 7.40 60.5 -0.61 45.9 27.8 7.33 59.9
1.45 4.6 27.2 11.44 91.1 -1.44 9.5 27.3 10.86 86.5 -0.80 14.4 27.5 8.19 66.4 -0.56 20.3 27.7 7.53 61.6 -0.59 29.3 27.8 7.37 60.3 -0.61 45.9 27.8 7.29 59.6
-1.45 4.7 27.2 11.44 91.0 -1.43 9.5 27.3 10.93 87.0 -0.78 14.4 27.5 8.03 65.2 -0.56 20.3 27.7 7.54 61.6 -0.59 29.3 27.8 7.38 60.3 -0.62 45.9 27.8 7.44 60.8
-1.45 4.7 27.2 11.45 91.1 -1.44 9.5 27.2 10.82 86.2 -0.80 14.4 27.5 8.17 66.3 -0.57 20.3 27.7 7.54 61.6 -0.58 29.3 27.8 7.36 60.2 -0.61 45.9 27.8 7.40 60.5
1.45 4.7 27.2 11.42 90.8 -1.45 9.5 27.2 10.80 86.0 -0.80 14.4 27.5 8.15 66.1 -0.57 20.3 27.7 7.54 61.6 -0.59 29.3 27.8 7.37 60.3 -0.61 45.9 27.8 7.35 60.1
-1.44 5.5 27.2 11.41 90.8 -1.43 9.5 27.3 10.91 86.9 -0.79 14.4 27.5 8.07 65.5 -0.57 20.3 27.7 7.53 61.6 -0.58 29.3 27.8 7.36 60.2 -0.61 45.9 27.8 7.32 59.9
-1.46 5.6 27.2 11.38 90.5 -1.44 9.5 27.3 10.85 86.4 -0.80 14.4 27.5 8.16 66.2 -0.57 20.9 27.7 7.53 61.6 -0.58 29.3 27.8 7.36 60.2 -0.61 46.0 27.8 7.47 61.1
1.45 5.6 27.2 11.40 90.8 -1.44 9.5 27.3 10.87 86.5 -0.72 14.8 27.4 7.91 64.3 -0.57 20.9 27.7 7.52 61.5 -0.59 31.0 27.8 7.32 59.9 -0.61 46.0 27.8 7.32 59.8
1.45 5.6 27.2 11.41 90.8 -1.44 9.5 27.2 10.84 86.3 -0.71 15.2 27.5 7.90 64.3 -0.57 21.0 27.7 7.53 61.6 -0.60 32.7 27.8 7.30 59.7 -0.61 46.0 27.8 7.46 60.9
-1.44 5.6 27.2 11.42 90.9 -1.44 9.5 27.3 10.88 86.6 -0.70 15.2 27.6 7.87 64.1 -0.57 21.0 27.7 7.53 61.6 -0.61 34.2 27.8 7.30 59.6 -0.61 46.0 27.8 7.26 59.3
1.45 5.6 27.2 11.41 90.8 -1.45 10.4 27.2 10.50 83.6 -0.70 15.2 27.5 7.84 63.8 -0.57 21.0 27.7 7.53 61.6 -0.59 34.2 27.8 7.22 59.0 -0.62 46.0 27.8 7.28 59.5
1.46 5.6 27.2 11.40 90.7 -1.44 10.4 27.2 10.56 84.0 -0.70 15.2 27.6 7.89 64.2 -0.57 21.0 27.7 7.53 61.6 -0.63 34.2 27.8 7.29 59.6 -0.61 46.0 27.8 7.29 59.6
-1.45 5.6 27.2 11.41 90.8 -1.44 10.4 27.2 10.58 84.2 -0.69 15.2 27.5 7.83 63.7 -0.57 21.0 27.7 7.53 61.6 -0.61 34.2 27.8 7.29 59.5 -0.61 46.0 27.8 7.25 59.3
1.45 5.6 27.2 11.40 90.7 -1.45 10.4 27.2 10.41 82.8 -0.68 15.3 27.6 7.79 63.4 -0.57 211 27.7 7.53 61.6 -0.60 34.2 27.8 7.27 59.4 -0.61 46.0 27.8 7.27 59.4
1.45 5.6 27.2 11.41 90.8 -1.44 10.4 27.2 10.53 83.8 -0.71 15.3 27.5 7.90 64.3 -0.57 211 27.7 7.53 61.6 -0.60 34.3 27.8 7.28 59.5 -0.61 46.0 27.8 7.49 61.2
-1.45 6.0 27.2 11.35 90.3 -1.45 10.4 27.2 10.47 83.3 -0.69 15.3 27.5 7.81 63.6 -0.59 21.4 27.7 7.53 61.5 -0.61 34.3 27.8 7.28 59.5 -0.62 46.2 27.8 7.53 61.5
1.45 6.5 27.2 11.31 90.0 -1.44 10.6 27.2 10.26 81.7 -0.70 15.3 27.5 7.86 63.9 -0.58 22.2 27.7 7.53 61.5 -0.60 34.3 27.8 7.25 59.3 -0.62 47.3 27.7 7.55 61.6
1.45 6.5 27.2 11.37 90.5 -1.43 11.3 27.3 10.22 81.4 -0.67 15.3 27.6 7.75 63.1 -0.59 22.2 27.7 7.53 61.5 -0.62 34.3 27.8 7.29 59.5

-1.46 6.5 27.2 11.33 90.2 -1.44 11.3 27.2 10.06 80.0 -0.65 15.7 27.6 7.71 62.9 -0.57 22.2 27.7 7.52 61.5 -0.60 34.3 27.8 7.26 59.3

-1.45 6.5 27.2 11.35 90.3 -1.44 11.3 27.2 9.96 79.3 -0.65 16.2 27.6 7.71 62.9 -0.58 22.2 27.7 7.53 61.5 -0.61 34.3 27.8 7.28 59.5

1.46 6.5 27.2 11.35 90.3 -1.43 11.3 27.3 10.19 81.2 -0.65 16.2 27.6 7.72 63.0 -0.58 22.2 27.7 7.52 61.5 -0.62 34.3 27.8 7.29 59.6

-1.45 6.5 27.2 11.36 90.4 -1.44 11.3 27.2 9.84 78.3 -0.64 16.2 27.6 7.68 62.6 -0.57 22.2 27.7 7.52 61.5 -0.60 34.3 27.8 7.25 59.3

-1.45 6.5 27.2 11.35 90.3 -1.44 11.3 27.3 10.14 80.7 -0.64 16.2 27.6 7.67 62.6 -0.57 22.2 27.7 7.52 61.5 -0.62 34.3 27.8 7.29 59.6

1.45 6.5 27.2 11.36 90.4 -1.44 11.3 27.3 10.16 80.9 -0.63 16.2 27.6 7.66 62.5 -0.57 22.2 27.7 7.52 61.5 -0.59 34.3 27.8 7.22 59.1

1.45 6.6 27.2 11.36 90.4 -1.44 11.4 27.3 10.11 80.5 -0.65 16.2 27.6 7.71 62.9 -0.57 22.2 27.7 7.52 61.5 -0.59 34.3 27.8 7.24 59.2

-1.44 7.3 27.2 11.29 89.9 -1.41 11.5 27.2 9.64 76.8 -0.65 16.2 27.6 7.69 62.7 -0.57 22.2 27.7 7.52 61.5 -0.60 34.3 27.8 7.26 59.4

1.45 7.5 27.2 11.28 89.7 -1.39 12.4 27.3 9.57 76.3 -0.65 16.3 27.6 7.70 62.8 -0.59 22.6 27.8 7.52 61.5 -0.60 34.3 27.8 7.28 59.5
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Appendix A.1. Temperature, Salinity, and Dissolved Oxygen Data for Bathurst Inlet, Back River Project, 2012

BI-2 BI-2 Bl-2 BI-2 Bl-2 BI-2
12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12
Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved
Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen
Temperature Depth Salinity Oxygen Saturation |Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen  Saturation
(WS) (m) (mg/L) (%) () (m) (mg/L) (%) (0 (m) (mg/L) (%) () (m) (mg/L) (%) (W) (m) (mg/L) (%) () (m) (mg/L) (%)
-1.45 1.7 271 11.87 94.3 -1.43 9.7 27.2 10.97 87.3 -0.71 15.3 27.5 8.14 66.2 -0.59 24.1 27.7 7.88 64.4 -0.59 34.1 27.8 7.96 65.1 -0.62 48.1 27.8 7.98 65.2
-1.45 1.7 271 11.88 94.4 -1.43 10.2 27.2 10.81 86.1 -0.68 15.3 27.6 8.08 65.8 -0.59 24.1 27.7 7.88 64.4 -0.59 34.2 27.8 7.97 65.2 -0.61 48.1 27.8 7.98 65.2
1.45 1.7 271 11.88 94.4 -1.43 10.2 27.2 10.87 86.6 -0.66 15.4 27.6 8.05 65.6 -0.59 24.1 27.7 7.87 64.3 -0.59 35.7 27.8 7.99 65.3 -0.62 48.1 27.8 7.98 65.2
1.44 1.8 27.2 11.85 94.3 -1.43 10.2 27.2 10.91 86.9 -0.65 16.1 27.6 8.05 65.6 -0.59 24.1 27.7 7.87 64.4 -0.60 38.1 27.8 7.99 65.3 -0.63 48.1 27.8 7.98 65.2
-1.43 2.7 27.2 11.86 94.4 -1.43 10.2 27.3 10.94 87.1 -0.65 16.1 27.6 8.05 65.6 -0.59 24.1 27.7 7.87 64.3 -0.59 38.7 27.8 8.02 65.6 -0.60 48.1 27.8 7.96 65.1
-1.44 2.7 27.2 11.85 94.4 -1.43 10.3 27.3 10.97 87.4 -0.65 16.1 27.6 8.03 65.5 -0.59 24.1 27.7 7.86 64.3 -0.60 38.8 27.8 8.00 65.4 -0.59 48.1 27.8 7.95 65.0
1.44 2.7 27.2 11.86 94.4 -1.43 10.3 27.2 10.73 85.4 -0.65 16.1 27.6 8.05 65.6 -0.58 24.1 27.7 7.86 64.3 -0.59 38.8 27.8 8.00 65.4 -0.59 48.3 27.8 7.94 64.9
-1.44 2.7 27.2 11.84 94.3 -1.43 10.3 27.2 10.60 84.4 -0.65 16.2 27.6 8.02 65.4 -0.58 24.1 27.7 7.86 64.3 -0.60 38.8 27.8 8.00 65.4 -0.59 50.1 27.8 7.94 64.9
-1.44 3.7 27.2 11.81 94.0 -1.43 11.3 27.2 10.37 82.6 -0.65 16.2 27.6 8.03 65.4 -0.59 24.1 27.7 7.87 64.3 -0.60 38.8 27.8 8.00 65.4 -0.59 52.0 27.8 7.93 64.9
1.44 3.7 27.2 11.83 94.2 -1.42 11.3 27.3 10.49 83.6 -0.65 16.2 27.6 8.03 65.5 -0.58 24.1 27.7 7.86 64.3 -0.61 38.8 27.8 8.00 65.4 -0.61 54.0 27.8 7.92 64.8
1.43 3.7 27.2 11.84 94.3 -1.42 11.3 27.3 10.55 84.1 -0.64 16.3 27.6 7.98 65.1 -0.58 24.1 27.7 7.86 64.3 -0.60 38.8 27.8 8.00 65.4 -0.61 55.3 27.8 7.92 64.7
-1.43 3.7 27.2 11.84 94.3 -1.42 11.3 27.3 10.52 83.8 -0.64 16.3 27.6 8.00 65.2 -0.59 24.1 27.7 7.87 64.3 -0.59 38.8 27.8 8.00 65.4 -0.62 55.3 27.8 7.92 64.8
1.44 3.7 27.2 11.83 94.2 -1.43 11.3 27.3 10.44 83.1 -0.65 16.3 27.6 8.01 65.3 -0.58 24.1 27.7 7.86 64.3 -0.59 38.8 27.8 8.01 65.5 -0.61 55.3 27.8 7.92 64.7
1.44 3.7 27.2 11.84 94.3 -1.43 11.3 27.2 10.15 80.9 -0.65 16.3 27.6 8.02 65.4 -0.59 24.1 27.7 7.86 64.3 -0.59 38.8 27.8 8.00 65.4 -0.62 55.3 27.8 7.92 64.7
-1.43 3.7 27.2 11.84 94.3 -1.43 11.4 27.3 10.25 81.7 -0.63 17.1 27.6 7.97 65.1 -0.59 24.1 27.7 7.86 64.3 -0.60 38.8 27.8 8.00 65.4 -0.61 55.3 27.8 7.92 64.7
1.43 4.6 27.2 11.81 94.0 -1.42 11.4 27.3 10.33 82.3 -0.62 17.1 27.6 7.97 65.1 -0.58 24.1 27.7 7.86 64.3 -0.60 38.8 27.8 8.00 65.4 -0.62 55.3 27.9 7.92 64.8
1.44 4.6 27.2 11.81 94.0 -1.40 11.4 27.2 9.92 79.1 -0.62 17.2 27.6 7.97 65.0 -0.59 24.1 27.7 7.87 64.4 -0.61 38.8 27.8 8.00 65.4 -0.62 55.3 27.8 7.93 64.8
-1.44 4.7 27.2 11.80 93.9 -1.16 12.3 27.0 8.68 69.5 -0.62 17.2 27.6 7.95 64.9 -0.59 24.1 27.7 7.87 64.4 -0.61 38.8 27.8 8.00 65.4 -0.62 55.3 27.8 7.92 64.8
1.44 4.7 27.2 11.79 93.8 -1.35 12.3 27.2 9.03 72.1 -0.62 17.2 27.6 7.96 65.0 -0.59 24.1 27.7 7.87 64.3 -0.60 38.8 27.8 8.00 65.4 -0.60 55.3 27.8 7.91 64.7
1.44 4.7 27.2 11.78 93.8 -1.39 12.3 27.3 9.22 73.5 -0.62 17.2 27.7 7.96 65.0 -0.59 24.1 27.7 7.87 64.4 -0.59 38.8 27.8 8.01 65.5 -0.61 55.3 27.8 7.93 64.8
-1.44 5.5 27.2 11.77 93.7 -1.39 12.3 27.3 9.32 74.3 -0.62 17.2 27.7 7.97 65.0 -0.58 25.0 27.7 7.87 64.3 -0.60 38.8 27.8 8.00 65.4 -0.61 55.3 27.8 7.92 64.7
-1.44 5.6 27.2 11.75 93.6 -1.41 12.3 27.3 9.47 75.5 -0.61 17.2 27.6 7.94 64.8 -0.59 27.0 27.8 7.88 64.4 -0.59 40.5 27.8 8.03 65.7 -0.60 55.3 27.8 7.91 64.7
1.44 5.7 27.2 11.73 93.4 -1.37 12.3 27.3 9.86 78.7 -0.61 17.7 27.7 7.93 64.7 -0.60 29.0 27.8 7.88 64.4 -0.60 42.6 27.8 8.03 65.7 -0.61 55.3 27.8 7.91 64.7
-1.44 5.7 27.2 11.76 93.6 -1.39 12.3 27.3 9.72 77.5 -0.60 18.3 27.7 7.92 64.7 -0.60 29.1 27.8 7.89 64.5 -0.60 43.6 27.8 8.02 65.6 -0.60 55.3 27.8 7.91 64.7
-1.44 5.7 27.2 11.76 93.7 -1.37 12.3 27.3 9.82 78.4 -0.60 18.3 27.7 7.91 64.6 -0.60 29.1 27.8 7.89 64.5 -0.59 43.6 27.8 8.02 65.6 -0.61 55.3 27.8 7.91 64.7
1.43 6.4 27.2 11.71 93.2 -1.40 12.3 27.3 9.61 76.6 -0.60 18.3 27.7 7.92 64.7 -0.59 29.1 27.8 7.89 64.5 -0.59 43.6 27.8 8.02 65.5 -0.58 55.3 27.8 7.92 64.8
1.44 6.5 27.2 11.69 93.1 -1.40 12.3 27.3 9.39 74.9 -0.60 18.3 27.7 7.93 64.7 -0.60 29.1 27.8 7.89 64.5 -0.60 43.6 27.8 8.02 65.6 -0.59 55.3 27.8 7.91 64.7
-1.43 6.5 27.2 11.71 93.2 -1.41 12.3 27.3 9.56 76.2 -0.60 18.3 27.7 7.93 64.8 -0.59 29.1 27.8 7.89 64.5 -0.61 43.7 27.8 8.03 65.6 -0.59 55.4 27.8 7.92 64.8
-1.44 6.5 27.2 11.70 93.2 -1.39 12.3 27.3 9.68 771 -0.60 18.3 27.7 7.94 64.8 -0.59 29.1 27.8 7.89 64.5 -0.60 43.7 27.8 8.03 65.7 -0.58 55.4 27.8 7.93 64.9
-1.43 6.5 27.2 11.62 92.5 -1.38 12.3 27.3 9.78 78.0 -0.60 18.3 27.7 7.93 64.8 -0.59 29.1 27.8 7.89 64.5 -0.60 43.7 27.8 8.04 65.7 -0.58 58.0 27.8 7.96 65.1
-1.44 6.5 27.2 11.69 93.0 -0.98 13.2 27.4 8.63 69.6 -0.60 18.3 27.7 7.93 64.8 -0.59 29.1 27.8 7.89 64.5 -0.60 43.7 27.8 8.04 65.7 -0.58 60.3 27.8 7.98 65.3
1.43 6.5 27.2 11.72 93.3 -0.98 13.2 27.4 8.64 69.7 -0.60 18.3 27.7 7.93 64.8 -0.58 29.1 27.8 7.93 64.8 -0.60 43.7 27.8 8.03 65.6 -0.59 62.6 27.8 7.99 65.4
1.44 6.5 27.2 11.66 92.9 -0.98 13.2 27.4 8.61 69.5 -0.60 18.6 27.7 7.90 64.5 -0.59 29.1 27.8 7.90 64.6 -0.60 43.7 27.8 8.04 65.7 -0.59 64.0 27.8 7.99 65.4
-1.43 7.3 27.3 11.63 92.6 -0.98 13.2 27.4 8.60 69.4 -0.58 19.2 27.7 7.86 64.2 -0.59 29.1 27.8 7.89 64.5 -0.60 43.7 27.8 8.04 65.7 -0.61 64.8 27.9 8.00 65.4
1.44 7.3 27.2 11.60 92.4 -0.98 13.2 27.4 8.62 69.6 -0.60 19.2 27.7 7.88 64.4 -0.59 29.1 27.8 7.89 64.5 -0.60 43.7 27.8 8.02 65.6 -0.61 65.2 27.9 8.00 65.4
1.43 7.3 27.3 11.63 92.6 -0.98 13.2 27.4 8.59 69.3 -0.60 19.2 27.7 7.88 64.4 -0.59 29.1 27.8 7.89 64.5 -0.60 43.7 27.8 8.03 65.7 -0.58 65.2 27.8 7.99 65.4
-1.43 7.4 27.2 11.61 92.5 -0.97 13.2 27.4 8.56 69.1 -0.60 19.2 27.7 7.88 64.4 -0.58 29.1 27.8 7.92 64.7 -0.60 43.7 27.8 8.03 65.7 -0.61 65.2 27.8 8.00 65.4
-1.43 7.4 27.2 11.62 92.5 -0.97 13.2 27.4 8.58 69.2 -0.60 19.2 27.7 7.89 64.4 -0.58 29.1 27.8 7.91 64.7 -0.60 43.7 27.8 8.02 65.6 -0.59 65.2 27.8 7.99 65.3
1.44 7.4 27.2 11.55 91.9 -0.96 13.3 27.3 8.54 68.9 -0.60 19.2 27.7 7.88 64.4 -0.59 29.1 27.8 7.90 64.5 -0.59 43.7 27.8 8.01 65.5 -0.62 65.2 27.9 8.00 65.4
-1.44 7.4 27.2 11.59 92.3 -0.94 13.3 27.3 8.50 68.6 -0.60 19.2 27.7 7.89 64.5 -0.58 29.1 27.8 7.90 64.6 -0.59 43.7 27.8 8.01 65.5 -0.59 65.2 27.8 7.98 65.3
-1.44 7.4 27.2 11.50 91.6 -0.89 13.3 27.3 8.40 67.9 -0.61 19.2 27.7 7.90 64.5 -0.59 29.1 27.8 7.90 64.6 -0.59 43.7 27.8 8.02 65.5 -0.61 65.2 27.8 7.99 65.3
1.44 7.4 27.2 11.57 92.1 -0.84 13.6 27.3 8.36 67.7 -0.60 19.2 27.7 7.88 64.4 -0.59 29.1 27.8 7.90 64.6 -0.60 45.5 27.8 7.99 65.4 -0.60 65.2 27.8 7.99 65.3
1.44 7.4 27.2 11.58 92.2 -0.84 14.3 27.5 8.37 67.8 -0.59 19.2 27.7 7.87 64.3 -0.59 29.1 27.8 7.90 64.6 -0.62 47.2 27.8 7.99 65.3 -0.59 65.2 27.8 7.98 65.3
-1.42 8.4 27.2 11.48 91.4 -0.83 14.3 27.5 8.36 67.7 -0.59 19.2 27.7 7.88 64.3 -0.58 29.1 27.8 7.90 64.6 -0.59 48.1 27.8 7.95 65.0 -0.60 65.2 27.8 7.99 65.3
1.43 8.4 27.2 11.47 91.3 -0.83 14.3 27.5 8.35 67.7 -0.61 19.2 27.7 7.90 64.6 -0.59 31.0 27.8 7.94 64.9 -0.59 48.1 27.8 7.96 65.1 -0.61 65.2 27.8 7.99 65.3
1.43 8.4 27.2 11.43 91.0 -0.83 14.3 27.5 8.31 67.4 -0.59 19.2 27.7 7.88 64.4 -0.59 33.0 27.8 7.94 65.0 -0.63 48.1 27.8 7.99 65.3 -0.60 65.2 27.8 7.98 65.3
-1.42 8.4 27.2 11.45 91.2 -0.83 14.3 27.5 8.33 67.5 -0.60 19.2 27.7 7.89 64.4 -0.59 33.9 27.8 7.95 65.0 -0.59 48.1 27.8 7.96 65.1 -0.61 65.2 27.8 7.99 65.3
1.43 8.4 27.2 11.41 90.9 -0.83 14.3 27.5 8.34 67.6 -0.60 19.2 27.7 7.89 64.4 -0.59 34.0 27.8 7.95 65.0 -0.62 48.1 27.8 7.98 65.2 -0.61 65.2 27.8 7.99 65.3
1.42 8.4 27.2 11.44 91.1 -0.82 14.3 27.4 8.29 67.2 -0.61 19.2 27.7 7.90 64.5 -0.60 34.0 27.8 7.96 65.0 -0.63 48.1 27.8 7.99 65.3 -0.62 65.2 27.9 7.99 65.3
-1.43 8.4 27.2 11.40 90.7 -0.80 14.4 27.4 8.27 67.0 -0.61 19.2 27.7 7.90 64.5 -0.59 34.0 27.8 7.96 65.0 -0.63 48.1 27.9 7.99 65.3 -0.60 65.2 27.8 7.99 65.3
1.44 8.4 27.2 11.36 90.4 -0.76 14.4 27.4 8.18 66.4 -0.60 19.2 27.7 7.89 64.4 -0.59 34.0 27.8 7.96 65.1 -0.59 48.1 27.8 7.96 65.1 -0.61 65.2 27.8 7.99 65.3
1.44 8.5 27.2 11.33 90.2 -0.78 14.4 27.4 8.23 66.8 -0.60 19.2 27.7 7.89 64.5 -0.59 34.0 27.8 7.96 65.0 -0.62 48.1 27.8 7.98 65.2 -0.62 65.2 27.8 8.00 65.4
-1.43 8.7 27.2 11.24 89.5 -0.71 14.8 27.5 8.13 66.1 -0.59 19.2 27.7 7.87 64.3 -0.60 34.0 27.8 7.96 65.0 -0.61 48.1 27.8 7.97 65.1 -0.61 65.2 27.8 8.00 65.4
-1.43 9.3 27.2 11.24 89.5 -0.68 15.3 27.5 8.11 66.0 -0.60 19.2 27.7 7.88 64.4 -0.59 34.0 27.8 7.96 65.1 -0.61 48.1 27.8 7.97 65.2 -0.62 65.2 27.9 7.99 65.3
1.43 9.3 27.2 11.20 89.1 -0.71 15.3 27.5 8.14 66.3 -0.58 21.4 27.7 7.87 64.3 -0.59 34.0 27.8 7.96 65.1 -0.60 48.1 27.8 7.97 65.1 -0.61 65.2 27.8 8.00 65.4
-1.43 9.3 27.2 11.22 89.3 -0.70 15.3 27.5 8.13 66.2 -0.59 23.7 27.7 7.87 64.3 -0.58 34.0 27.8 7.96 65.1 -0.61 48.1 27.8 7.97 65.2 -0.62 65.2 27.8 7.99 65.3
-1.44 9.3 27.2 11.09 88.3 -0.71 15.3 27.5 8.15 66.3 -0.58 24.1 27.7 7.86 64.3 -0.59 34.1 27.8 7.96 65.1 -0.61 48.1 27.8 7.98 65.2 -0.58 66.5 27.8 8.00 65.5
1.44 9.3 27.2 11.17 88.9 -0.69 15.3 27.5 8.12 66.1 -0.59 24.1 27.7 7.88 64.4 -0.58 34.1 27.8 7.97 65.1 -0.60 48.1 27.8 7.96 65.1 -0.59 69.2 27.8 8.01 65.5
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Appendix A.1. Temperature, Salinity, and Dissolved Oxygen Data for Bathurst Inlet, Back River Project, 2012

BI-2 BI-3 BI-3 BI-3 BI-3 BI-3
12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12
Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved
Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen

Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen Saturation |Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen  Saturation
(WS) (m) (mg/L) (%) (W) (m) (mg/L) (%) (W) (m) (mg/L) (%) () (m) (mg/L) (%) (W) (m) (mg/L) (%) () (m) (mg/L) (%)
-0.59 71.8 27.8 8.02 65.6 -1.46 1.9 27.0 13.40 106.5 -1.43 9.8 27.2 11.96 95.2 -0.58 19.3 27.7 7.88 64.4 -0.58 36.9 27.8 8.07 66.0 -0.55 76.2 27.9 7.73 63.3
-0.60 74.3 27.9 8.01 65.5 -1.46 1.9 27.0 13.41 106.5 -1.44 10.6 27.2 11.80 94.0 -0.58 19.3 27.7 7.88 64.4 -0.59 36.9 27.8 8.07 66.0 -0.55 76.2 27.8 7.75 63.4
-0.61 75.9 27.9 7.99 65.4 -1.46 1.9 27.0 13.40 106.4 1.44 10.6 27.2 11.47 91.3 -0.58 19.3 27.7 7.87 64.4 -0.59 36.9 27.8 8.07 66.0 -0.55 76.2 27.8 7.71 63.2
-0.61 75.9 27.9 8.01 65.5 -1.46 1.9 27.0 13.41 106.5 1.44 10.6 27.2 11.66 92.8 -0.58 19.3 27.7 7.88 64.4 -0.59 36.9 27.8 8.07 66.0 -0.55 76.2 27.8 7.72 63.2
-0.61 75.9 27.9 8.00 65.4 -1.45 1.9 27.1 13.38 106.3 -1.44 10.6 27.2 11.76 93.6 -0.58 19.3 27.7 7.87 64.4 -0.58 37.0 27.8 8.08 66.1 -0.55 76.2 27.8 7.72 63.2
-0.61 75.9 27.9 8.01 65.5 -1.46 1.9 271 13.38 106.4 -1.43 10.6 27.2 11.87 94.5 -0.58 19.3 27.7 7.88 64.4 -0.58 38.7 27.8 8.1 66.3 -0.55 76.2 27.8 7.71 63.1
-0.61 75.9 27.8 8.00 65.4 -1.44 2.2 27.2 13.35 106.2 1.43 10.6 27.2 11.92 94.9 -0.58 19.3 27.7 7.88 64.4 -0.58 41.1 27.8 8.12 66.4 -0.55 76.2 27.9 7.73 63.3
-0.61 75.9 27.9 7.99 65.3 -1.44 2.9 27.2 13.34 106.2 -1.43 10.7 27.2 11.96 95.2 -0.58 19.3 27.7 7.88 64.4 -0.59 44.1 27.8 8.12 66.4 -0.55 76.2 27.8 7.70 63.0
-0.60 75.9 27.8 7.98 65.3 -1.44 2.9 27.2 13.37 106.3 -1.43 11.3 27.2 11.18 89.0 -0.58 19.4 27.7 7.88 64.4 -0.58 45.7 27.8 8.13 66.5 -0.54 76.3 27.8 7.69 62.9
-0.59 75.9 27.8 7.98 65.2 -1.43 2.9 27.2 13.37 106.4 1.44 11.6 27.2 10.59 84.3 -0.58 21.5 27.7 7.88 64.4 -0.59 45.7 27.8 8.13 66.5 -0.54 76.3 27.8 7.66 62.7
-0.59 75.9 27.8 7.97 65.2 -1.43 2.9 27.2 13.37 106.4 1.44 11.6 27.2 10.87 86.5 -0.59 23.2 27.7 7.89 64.5 -0.59 45.7 27.8 8.13 66.5 -0.54 76.3 27.8 7.62 62.4
-0.60 75.9 27.8 8.00 65.4 -1.44 2.9 27.2 13.37 106.4 -1.44 11.6 27.2 11.00 87.5 -0.58 23.2 27.7 7.89 64.5 -0.59 45.7 27.8 8.12 66.4 -0.54 79.0 27.9 7.59 62.2
-0.61 75.9 27.8 8.00 65.4 -1.44 2.9 27.2 13.37 106.4 -1.42 11.6 27.2 11.13 88.6 -0.58 23.2 27.7 7.90 64.6 -0.59 45.7 27.8 8.13 66.5 -0.54 81.8 27.9 7.59 62.2
-0.60 75.9 27.9 7.99 65.3 -1.43 2.9 27.2 13.37 106.4 1.43 11.6 27.2 11.08 88.2 -0.58 23.2 27.7 7.89 64.5 -0.58 45.7 27.8 8.13 66.5 -0.54 84.3 27.9 7.61 62.3
-0.61 75.9 27.8 8.01 65.5 -1.45 3.6 27.2 13.32 106.0 -1.27 12.5 271 8.95 71.5 -0.58 23.2 27.7 7.89 64.5 -0.59 45.7 27.8 8.13 66.5 -0.54 86.1 27.9 7.62 62.4
-0.61 75.9 27.8 8.01 65.5 -1.44 3.6 27.2 13.33 106.0 1.41 12.5 27.2 10.16 80.9 -0.58 23.2 27.7 7.90 64.6 -0.58 45.7 27.8 8.13 66.5 -0.54 86.1 27.9 7.62 62.4
-0.59 75.9 27.8 7.97 65.2 -1.44 3.7 27.2 13.34 106.2 1.40 12.5 27.2 9.56 76.2 -0.58 23.2 27.7 7.89 64.5 -0.58 45.7 27.8 8.13 66.5 -0.54 86.1 27.9 7.63 62.5
-0.62 75.9 27.9 8.01 65.4 -1.44 3.7 27.2 13.34 106.1 -1.42 12.5 27.2 10.06 80.1 -0.58 23.2 27.7 7.90 64.6 -0.58 45.7 27.8 8.13 66.5 -0.54 86.1 27.9 7.62 62.4
-0.59 77.0 27.8 7.96 65.1 -1.45 3.7 27.2 13.30 105.8 1.42 12.5 27.2 9.86 78.6 -0.58 23.2 27.7 7.90 64.6 -0.58 45.7 27.8 8.13 66.5 -0.54 86.1 27.9 7.63 62.5
-0.59 79.4 27.9 7.96 65.1 -1.43 3.7 27.2 13.34 106.2 1.42 12.5 27.2 10.00 79.6 -0.58 23.2 27.7 7.90 64.6 -0.59 45.7 27.8 8.13 66.5 -0.54 86.1 27.9 7.61 62.3
-0.59 81.6 27.9 7.96 65.1 -1.43 3.7 27.2 13.35 106.2 -1.42 12.5 27.2 10.29 82.0 -0.58 23.3 27.7 7.89 64.5 -0.58 45.7 27.8 8.13 66.5 -0.54 86.1 27.9 7.61 62.4
-0.61 83.9 27.9 7.96 65.1 -1.43 4.6 27.2 13.28 105.7 -1.15 13.5 27.3 8.76 70.3 -0.58 23.3 27.7 7.90 64.6 -0.58 47.6 27.8 8.13 66.5 -0.54 86.1 27.9 7.61 62.3
-0.60 86.0 27.9 7.95 65.0 -1.45 4.7 27.2 13.23 105.3 1.00 13.5 27.2 8.09 65.1 -0.58 23.3 27.7 7.89 64.5 -0.57 49.2 27.8 8.14 66.6 -0.54 86.1 27.9 7.62 62.4
-0.61 86.1 27.8 7.94 64.9 -1.45 4.8 27.2 13.27 105.6 -1.15 13.6 27.3 8.43 67.6 -0.58 23.3 27.7 7.89 64.5 -0.57 51.4 27.8 8.14 66.6 -0.54 86.1 27.9 7.64 62.6
-0.61 86.1 27.9 7.95 65.0 -1.44 4.8 27.2 13.28 105.7 -1.13 13.6 27.4 8.60 69.1 -0.58 23.3 27.7 7.90 64.6 -0.57 53.6 27.8 8.13 66.6 -0.54 86.8 27.9 7.65 62.7
-0.60 86.1 27.8 7.94 64.9 -1.44 4.8 27.2 13.29 105.8 -0.72 14.5 27.5 7.99 65.0 -0.58 23.3 27.7 7.89 64.5 -0.57 56.1 27.8 8.13 66.5 -0.54 87.9 27.9 7.68 62.9
-0.60 86.1 27.8 7.94 64.9 -1.43 4.8 27.2 13.30 105.8 -0.68 14.5 27.5 7.95 64.7 -0.58 23.3 27.7 7.89 64.5 -0.57 56.7 27.8 8.13 66.5 -0.54 90.5 27.9 7.69 63.0
-0.60 86.1 27.8 7.94 64.9 -1.45 5.8 27.2 13.17 104.8 -0.73 14.5 27.5 8.02 65.2 -0.58 23.3 27.7 7.91 64.6 -0.58 56.7 27.8 8.13 66.5 -0.55 93.2 27.9 7.68 62.9
-0.60 86.1 27.9 7.94 64.9 -1.45 5.8 27.2 13.20 105.0 -0.74 14.5 27.5 8.02 65.2 -0.58 23.3 27.7 7.92 64.8 -0.57 56.8 27.8 8.13 66.5 -0.55 95.7 27.9 7.67 62.8
-0.61 86.1 27.9 7.94 65.0 -1.44 5.8 27.2 13.23 105.3 -0.64 15.5 27.6 7.94 64.8 -0.58 23.3 27.7 7.91 64.7 -0.58 56.8 27.8 8.13 66.5 -0.54 96.5 27.9 7.68 62.9
-0.62 86.1 27.9 7.95 64.9 -1.44 5.8 27.2 13.22 105.2 -0.62 15.5 27.6 7.90 64.4 -0.58 23.3 27.7 7.91 64.7 -0.57 56.8 27.8 8.13 66.5 -0.54 96.6 27.9 7.67 62.8
-0.63 86.1 27.9 7.95 64.9 -1.44 6.4 27.2 13.12 104.4 -0.63 15.5 27.6 7.92 64.6 -0.58 23.3 27.7 7.92 64.7 -0.58 56.8 27.8 8.13 66.5 -0.54 96.6 27.9 7.67 62.8
-0.64 86.1 27.9 7.95 64.9 -1.45 6.7 27.2 13.03 103.7 -0.63 15.5 27.6 7.92 64.6 -0.58 23.3 27.7 7.91 64.7 -0.57 56.8 27.8 8.12 66.5 -0.54 96.6 27.9 7.67 62.8
-0.64 86.1 27.8 7.95 64.9 -1.45 6.7 27.2 13.07 104.0 -0.64 15.5 27.6 7.94 64.7 -0.58 23.9 27.7 7.93 64.9 -0.57 56.8 27.8 8.12 66.5 -0.54 96.6 27.9 7.67 62.8
-0.63 86.1 27.9 7.95 64.9 -1.44 6.8 27.2 13.11 104.3 -0.64 15.5 27.6 7.93 64.7 -0.58 26.0 27.8 7.94 64.9 -0.57 56.8 27.8 8.12 66.5
-0.62 86.1 27.9 7.95 65.0 -1.44 6.8 27.2 13.10 104.2 -0.60 16.4 27.6 7.88 64.3 -0.58 27.2 27.8 7.96 65.1 -0.57 56.9 27.8 8.12 66.5
-0.63 86.2 27.9 7.96 65.0 -1.44 6.8 27.2 13.13 104.5 -0.61 16.5 27.6 7.89 64.4 -0.58 27.2 27.8 7.95 65.0 -0.57 56.9 27.8 8.1 66.4
-0.59 86.3 27.9 7.95 65.0 -1.44 6.8 27.2 13.14 104.6 -0.61 16.5 27.6 7.90 64.5 -0.58 27.2 27.8 7.95 65.0 -0.56 57.0 27.8 8.1 66.3
-0.60 86.3 27.9 7.95 65.0 -1.44 7.5 27.2 12.96 103.2 -0.61 16.5 27.6 7.90 64.5 -0.58 27.2 27.8 7.95 65.0 -0.56 59.5 27.8 8.09 66.2
-0.59 86.3 27.9 7.95 65.0 -1.44 7.7 27.2 12.80 101.8 -0.61 16.5 27.6 7.90 64.5 -0.57 27.2 27.8 7.97 65.2 -0.55 62.3 27.8 8.07 66.1
-0.59 86.4 27.9 7.95 65.0 -1.45 7.7 27.2 12.89 102.5 -0.59 17.5 27.7 7.89 64.4 -0.58 27.2 27.8 7.95 65.0 -0.55 65.3 27.8 8.04 65.8
-0.60 86.4 27.9 7.97 65.2 -1.44 7.7 27.2 12.94 102.9 -0.59 17.5 27.7 7.88 64.4 -0.58 27.2 27.8 7.96 65.1 -0.55 67.3 27.8 7.99 65.4
-0.59 87.3 27.6 7.97 65.1 -1.44 7.7 27.2 12.92 102.8 -0.59 17.5 27.7 7.89 64.4 -0.58 27.2 27.8 7.95 65.0 -0.55 67.3 27.8 8.00 65.5

-1.44 7.7 27.2 12.98 103.3 -0.59 17.5 27.7 7.89 64.4 -0.58 27.2 27.8 7.96 65.1 -0.55 67.3 27.8 8.01 65.6

-1.44 7.7 27.2 12.96 103.1 -0.60 17.5 27.7 7.88 64.4 -0.57 27.2 27.8 7.98 65.3 -0.55 67.3 27.8 8.02 65.6

-1.44 8.6 27.2 12.51 99.6 -0.59 17.5 27.7 7.89 64.4 -0.58 29.3 27.8 8.00 65.5 -0.55 67.3 27.8 7.97 65.3

-1.44 8.6 27.2 12.77 101.7 -0.59 17.5 27.7 7.89 64.4 -0.58 31.8 27.8 8.03 65.7 -0.55 67.3 27.8 8.03 65.8

-1.45 8.6 27.2 12.63 100.5 -0.60 17.5 27.7 7.88 64.4 -0.58 33.9 27.8 8.04 65.8 -0.55 67.3 27.8 8.03 65.7

-1.44 8.6 27.2 12.76 101.5 -0.60 18.0 27.7 7.88 64.3 -0.59 36.3 27.8 8.05 65.8 -0.55 67.4 27.8 7.95 65.1

-1.44 8.6 27.2 12.75 101.5 -0.59 18.3 27.7 7.87 64.3 -0.58 36.8 27.8 8.09 66.2 -0.55 67.5 27.8 7.91 64.8

-1.44 8.6 27.2 12.73 101.3 -0.59 18.4 27.7 7.88 64.4 -0.59 36.9 27.8 8.06 65.9 -0.55 67.5 27.8 7.93 65.0

-1.45 8.6 27.2 12.69 101.0 -0.59 18.4 27.7 7.88 64.4 -0.59 36.9 27.8 8.06 65.9 -0.55 67.5 27.8 7.95 65.1

-1.45 9.5 27.2 12.15 96.6 -0.59 18.4 27.7 7.88 64.4 -0.59 36.9 27.8 8.06 65.9 -0.55 67.6 27.8 7.89 64.6

-1.45 9.6 27.2 12.31 97.9 -0.59 18.4 27.7 7.88 64.4 -0.59 36.9 27.8 8.06 65.9 -0.55 67.8 27.8 7.85 64.3

-1.44 9.6 27.2 12.39 98.6 -0.60 18.4 27.7 7.88 64.4 -0.59 36.9 27.8 8.06 65.9 -0.55 68.7 27.8 7.81 64.0

-1.44 9.6 27.2 12.43 98.9 -0.59 18.4 27.7 7.88 64.4 -0.59 36.9 27.8 8.07 66.0 -0.55 70.9 27.8 7.79 63.8

-1.44 9.7 27.2 12.49 99.4 -0.58 18.5 27.7 7.87 64.3 -0.58 36.9 27.8 8.08 66.1 -0.55 73.0 27.8 7.77 63.6

-1.44 9.7 27.2 12.46 99.2 -0.58 19.3 27.7 7.87 64.4 -0.59 36.9 27.8 8.07 66.0 -0.55 75.1 27.9 7.75 63.5
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Appendix A.1. Temperature, Salinity, and Dissolved Oxygen Data for Bathurst Inlet, Back River Project, 2012

Bl-4 Bl-4 Bl-4 Bl-4 Bl-4 Bl-4
12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12
Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved
Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen
Temperature Depth Salinity Oxygen Saturation |Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen  Saturation | Temperature Depth Salinity Oxygen  Saturation
(WS) (m) (mg/L) (%) () (m) (mg/L) (%) (0 (m) (mg/L) (%) () (m) (mg/L) (%) (W) (m) (mg/L) (%) () (m) (mg/L) (%)
-1.48 1.4 271 12.68 100.7 -1.45 6.6 271 12.41 98.7 -0.82 14.4 27.4 8.43 68.3 -0.58 24.4 27.8 8.03 65.7 -0.56 57.6 27.8 8.17 66.9 -0.57 96.0 27.9 8.35 68.4
-1.47 1.4 271 12.69 100.8 -1.45 6.6 271 12.34 98.1 -0.78 14.4 27.5 8.35 67.7 -0.57 24.4 27.8 8.03 65.7 -0.56 57.6 27.8 8.17 66.9 -0.57 96.1 27.9 8.36 68.4
1.47 1.4 27.2 12.68 100.8 -1.45 6.6 27.1 12.38 98.4 -0.78 14.4 27.4 8.41 68.3 -0.57 24.4 27.7 8.03 65.7 -0.56 57.6 27.8 8.17 66.9 -0.56 96.1 27.9 8.35 68.3
1.48 1.4 27.2 12.67 100.7 -1.45 6.6 271 12.39 98.5 -0.75 14.4 27.4 8.29 67.4 -0.58 25.4 27.8 8.06 65.9 -0.56 57.6 27.8 8.17 66.9 -0.56 96.1 27.9 8.35 68.3
-1.47 1.4 271 12.70 100.9 -1.45 6.6 27.1 12.27 97.5 -0.78 14.4 27.5 8.38 68.0 -0.58 27.2 27.8 8.08 66.1 -0.55 57.7 27.8 8.21 67.2 -0.56 96.1 27.9 8.34 68.3
-1.47 1.4 27.2 12.68 100.8 -1.45 7.5 271 12.06 95.9 -0.73 15.3 27.5 8.26 67.1 -0.59 29.0 27.8 8.14 66.5 -0.55 59.6 27.8 8.23 67.3 -0.57 96.1 27.9 8.35 68.4
1.47 1.5 27.2 12.66 100.6 -1.45 7.5 271 12.18 96.9 -0.74 15.3 27.5 8.29 67.3 -0.59 29.0 27.8 8.10 66.2 -0.55 61.7 27.8 8.25 67.5 -0.57 96.1 27.9 8.35 68.4
-1.46 2.2 271 12.65 100.5 -1.45 7.5 271 12.13 96.5 -0.74 15.3 27.5 8.31 67.5 -0.59 29.1 27.8 8.12 66.4 -0.56 64.1 27.8 8.27 67.7 -0.56 96.8 27.9 8.33 68.2
-1.46 2.3 271 12.64 100.5 -1.45 7.6 271 12.24 97.4 -0.74 15.3 27.5 8.30 67.5 -0.59 29.1 27.8 8.09 66.2 -0.56 66.3 27.8 8.28 67.8 -0.56 97.2 27.9 8.32 68.1
1.46 2.5 271 12.65 100.5 -1.45 7.6 271 12.21 97.1 -0.74 15.3 27.5 8.31 67.5 -0.59 29.1 27.8 8.12 66.4 -0.55 67.6 27.8 8.29 67.9
1.46 2.5 271 12.64 100.5 -1.45 7.6 271 12.23 97.2 -0.70 15.4 27.5 8.20 66.7 -0.59 29.1 27.8 8.10 66.2 -0.56 67.6 27.8 8.29 67.8
-1.46 2.5 271 12.65 100.5 -1.45 7.6 271 12.25 97.4 -0.70 16.3 27.6 8.21 66.8 -0.59 29.1 27.8 8.10 66.3 -0.55 67.6 27.8 8.29 67.9
1.46 2.5 271 12.65 100.5 -1.44 8.4 27.1 11.98 95.3 -0.70 16.3 27.6 8.21 66.9 -0.59 29.1 27.8 8.11 66.3 -0.56 67.6 27.8 8.29 67.8
1.46 2.6 271 12.63 100.4 -1.45 8.6 27.1 11.93 94.9 -0.69 16.3 27.6 8.19 66.7 -0.59 29.1 27.8 8.11 66.3 -0.56 67.6 27.8 8.28 67.8
-1.46 3.0 271 12.62 100.3 -1.45 8.6 27.1 11.89 94.6 -0.70 16.3 27.6 8.21 66.8 -0.59 30.7 27.8 8.16 66.7 -0.56 67.6 27.8 8.28 67.8
1.46 3.7 271 12.60 100.2 -1.44 8.6 27.1 11.99 95.4 -0.70 16.3 27.6 8.20 66.7 -0.59 32.9 27.8 8.16 66.7 -0.55 67.6 27.8 8.29 67.9
1.45 3.7 271 12.56 99.9 -1.44 8.6 27.1 11.97 95.2 -0.69 16.3 27.6 8.18 66.6 -0.59 35.0 27.8 8.17 66.8 -0.56 67.6 27.8 8.29 67.8
-1.46 3.8 271 12.60 100.2 -1.44 8.6 27.1 11.94 95.0 -0.69 16.3 27.6 8.17 66.5 -0.59 37.6 27.8 8.17 66.8 -0.56 67.6 27.8 8.28 67.8
1.46 3.8 271 12.58 100.0 -1.44 8.6 27.1 11.82 94.0 -0.69 16.3 27.6 8.18 66.6 -0.58 38.1 27.8 8.17 66.9 -0.56 67.6 27.8 8.28 67.8
1.45 3.8 271 12.62 100.4 -1.43 9.4 27.1 11.74 93.4 -0.68 16.3 27.5 8.15 66.4 -0.58 38.1 27.8 8.17 66.9 -0.55 67.6 27.8 8.30 67.9
-1.46 3.8 271 12.62 100.3 -1.42 9.5 27.1 11.42 90.9 -0.66 16.3 27.5 8.12 66.1 -0.58 38.1 27.8 8.17 66.8 -0.56 67.6 27.8 8.28 67.8
-1.45 3.8 271 12.63 100.4 -1.44 9.5 27.1 11.63 92.5 -0.64 17.3 27.6 8.12 66.2 -0.58 38.1 27.8 8.17 66.8 -0.56 67.6 27.8 8.28 67.8
1.46 3.8 271 12.62 100.3 -1.44 9.5 27.1 11.57 92.0 -0.62 17.3 27.6 8.08 65.9 -0.59 38.1 27.8 8.17 66.8 -0.56 67.6 27.8 8.28 67.8
-1.45 3.8 271 12.62 100.4 -1.43 9.5 27.1 11.71 93.2 -0.64 17.3 27.6 8.1 66.2 -0.59 38.1 27.8 8.17 66.9 -0.55 68.3 27.8 8.31 68.0
-1.46 3.8 271 12.60 100.2 -1.43 9.5 27.1 11.74 93.4 -0.65 17.3 27.6 8.12 66.2 -0.59 38.1 27.8 8.18 66.9 -0.55 70.2 27.8 8.32 68.1
1.46 3.8 271 12.60 100.1 -1.44 9.5 27.1 11.67 92.8 -0.62 17.3 27.6 8.10 66.1 -0.59 38.1 27.8 8.17 66.8 -0.55 72.3 27.8 8.32 68.2
1.46 3.9 271 12.60 100.2 -1.44 9.5 27.1 11.69 93.0 -0.65 17.3 27.6 8.12 66.3 -0.58 38.1 27.8 8.17 66.8 -0.55 74.4 27.8 8.33 68.2
-1.46 3.9 271 12.60 100.2 -1.43 10.5 27.2 11.15 88.7 -0.64 17.3 27.6 8.12 66.2 -0.58 38.1 27.8 8.17 66.9 -0.55 76.2 27.8 8.33 68.2
-1.44 4.6 271 12.58 100.0 -1.42 10.5 27.1 11.03 87.8 -0.63 17.3 27.6 8.1 66.1 -0.59 38.1 27.8 8.17 66.8 -0.55 76.2 27.8 8.33 68.2
-1.44 4.6 271 12.58 100.0 -1.43 10.5 27.2 11.20 89.2 -0.62 17.3 27.6 8.10 66.1 -0.59 38.1 27.8 8.18 66.9 -0.55 76.3 27.8 8.33 68.2
-1.45 4.6 271 12.57 100.0 -1.42 10.5 27.2 11.29 89.9 -0.61 18.2 27.6 8.08 65.9 -0.58 38.2 27.8 8.17 66.9 -0.55 76.3 27.8 8.33 68.2
1.44 4.6 271 12.58 100.0 -1.43 10.5 27.2 11.25 89.5 -0.61 18.2 27.6 8.07 65.9 -0.58 40.2 27.8 8.17 66.8 -0.55 76.3 27.8 8.33 68.2
1.45 4.6 271 12.57 100.0 -1.42 10.5 27.2 11.37 90.5 -0.61 18.3 27.6 8.06 65.8 -0.58 42.6 27.8 8.17 66.9 -0.55 76.3 27.8 8.33 68.2
-1.45 4.6 271 12.57 99.9 -1.42 10.5 27.2 11.33 90.2 -0.60 18.3 27.6 8.06 65.8 -0.57 44.6 27.8 8.16 66.8 -0.55 76.3 27.8 8.33 68.2
1.45 4.6 271 12.57 100.0 -1.42 10.5 27.2 11.40 90.7 -0.61 18.3 27.6 8.06 65.8 -0.57 46.8 27.8 8.16 66.8 -0.55 76.4 27.8 8.33 68.2
1.46 4.6 271 12.52 99.5 -1.40 10.6 27.1 10.82 86.1 -0.61 18.3 27.6 8.07 65.9 -0.57 47.7 27.8 8.16 66.7 -0.55 76.4 27.8 8.33 68.2
-1.45 4.6 271 12.55 99.8 -1.42 11.5 27.2 10.38 82.6 -0.60 18.3 27.6 8.06 65.8 -0.57 47.7 27.8 8.16 66.8 -0.55 76.4 27.8 8.33 68.2
-1.45 4.6 271 12.56 99.9 -1.40 11.5 27.2 10.82 86.2 -0.60 18.3 27.6 8.05 65.7 -0.57 47.8 27.8 8.15 66.7 -0.55 77.5 27.8 8.33 68.2
1.45 4.6 271 12.56 99.9 -1.41 11.5 27.2 10.63 84.7 -0.59 18.3 27.6 8.03 65.6 -0.57 47.8 27.8 8.16 66.7 -0.55 79.8 27.9 8.33 68.2
-1.45 4.6 271 12.56 99.9 -1.40 11.5 27.2 10.78 85.9 -0.59 19.4 27.7 8.03 65.6 -0.57 47.8 27.8 8.15 66.7 -0.55 82.3 27.9 8.33 68.2
-1.46 4.6 271 12.53 99.6 -1.41 11.5 27.2 10.59 84.3 -0.59 19.4 27.7 8.03 65.6 -0.56 47.8 27.8 8.14 66.6 -0.56 84.7 27.9 8.33 68.2
1.45 4.6 271 12.56 99.8 -1.41 11.5 27.2 10.67 85.0 -0.58 19.4 27.7 8.03 65.6 -0.57 47.8 27.8 8.15 66.7 -0.55 86.2 27.9 8.33 68.3
1.45 4.7 271 12.55 99.8 -1.40 11.5 27.2 10.69 85.2 -0.58 19.4 27.7 8.02 65.5 -0.57 47.8 27.8 8.16 66.7 -0.56 86.2 27.9 8.33 68.2
-1.46 4.7 271 12.54 99.7 -1.40 11.5 27.1 10.11 80.5 -0.59 19.4 27.7 8.04 65.7 -0.57 47.8 27.8 8.16 66.7 -0.55 86.2 27.9 8.33 68.2
1.45 4.7 271 12.55 99.8 -1.40 11.5 27.2 10.74 85.6 -0.59 19.4 27.7 8.03 65.6 -0.57 47.8 27.8 8.15 66.7 -0.55 86.2 27.9 8.33 68.2
1.45 5.3 271 12.48 99.2 -1.42 11.5 27.2 10.51 83.7 -0.59 19.4 27.7 8.03 65.6 -0.56 49.6 27.8 8.14 66.6 -0.56 86.2 27.9 8.33 68.2
-1.46 5.6 271 12.47 99.1 -1.40 12.5 27.2 10.00 79.7 -0.58 19.4 27.7 8.02 65.6 -0.56 51.8 27.8 8.14 66.7 -0.55 86.2 27.9 8.33 68.2
1.45 5.6 271 12.49 99.3 -1.40 12.5 27.2 9.91 79.0 -0.58 19.4 27.7 8.02 65.6 -0.56 54.1 27.8 8.16 66.8 -0.56 86.2 27.9 8.33 68.2
1.45 5.6 271 12.50 99.4 -1.40 12.5 27.2 9.81 78.1 -0.58 19.4 27.7 8.03 65.6 -0.56 56.5 27.8 8.17 66.8 -0.56 86.2 27.9 8.33 68.2
-1.46 5.6 271 12.44 98.9 -1.38 12.5 27.2 9.57 76.3 -0.57 19.4 27.7 8.01 65.5 -0.56 57.6 27.8 8.18 66.9 -0.56 86.2 27.9 8.33 68.2
1.46 5.6 271 12.48 99.2 -1.30 12.9 271 9.21 73.5 -0.57 20.8 27.7 8.02 65.6 -0.55 57.6 27.8 8.19 67.0 -0.57 86.2 27.9 8.33 68.2
1.45 5.6 271 12.49 99.3 -1.23 13.4 27.1 8.71 69.7 -0.57 23.1 27.7 8.03 65.7 -0.55 57.6 27.8 8.19 67.1 -0.55 86.9 27.9 8.34 68.3
-1.45 5.6 271 12.50 99.4 -1.30 13.4 27.2 8.94 71.5 -0.57 24.3 27.8 8.03 65.7 -0.56 57.6 27.8 8.18 66.9 -0.55 88.8 27.9 8.35 68.4
-1.45 5.6 271 12.49 99.3 -1.30 13.4 27.3 9.18 73.4 -0.57 24.3 27.8 8.04 65.7 -0.56 57.6 27.8 8.18 67.0 -0.55 91.0 27.9 8.35 68.4
1.45 5.7 271 12.39 98.5 -1.30 13.4 27.2 9.09 72.6 -0.57 24.4 27.8 8.03 65.7 -0.56 57.6 27.8 8.18 67.0 -0.56 93.3 27.9 8.36 68.4
-1.45 6.5 271 12.39 98.5 -0.84 13.7 26.8 8.36 67.4 -0.57 24.4 27.8 8.03 65.7 -0.56 57.6 27.8 8.18 67.0 -0.57 95.3 27.9 8.36 68.5
-1.45 6.6 271 12.36 98.3 -0.79 14.4 27.4 8.42 68.4 -0.57 24.4 27.8 8.03 65.7 -0.56 57.6 27.8 8.18 66.9 -0.56 96.0 27.9 8.34 68.2
1.46 6.6 271 12.32 98.0 -0.84 14.4 27.4 8.44 68.4 -0.57 24.4 27.8 8.03 65.7 -0.56 57.6 27.8 8.18 67.0 -0.57 96.0 27.9 8.36 68.4
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Appendix A.2. Temperature, Salinity, and Dissolved Oxygen Data for the Option 4 Marine Laydown Area, Back River Project, 2012

04-10 04-14
31-Jul-12 31-Jul-12
Temperature Depth Temperature Depth
Q) (m) Salinity (°Q) (m) Salinity
11.24 0.3 19.1 11.13 1.4 18.8
11.55 0.3 18.9 10.91 1.7 18.7
11.62 0.3 18.9 10.57 1.9 18.8
11.65 0.3 18.9 10.34 2.2 18.9
11.66 0.4 18.9 10.20 2.2 19.0
11.65 0.4 18.8 10.14 2.5 19.0
11.57 0.5 18.8 10.04 2.8 19.0
11.49 0.6 18.9 9.95 3.1 19.0
11.39 0.8 18.9 9.91 3.4 19.1
11.23 1.0 18.9 9.87 3.7 19.1
11.08 1.0 19.0 9.84 3.9 19.2
10.99 1.1 19.0 9.83 4.2 19.2
10.94 1.2 19.0 9.84 4.4 19.2
9.84 4.5 19.2
04-12 9.84 4.7 19.3
31-Jul-12 9.83 4.9 19.3
Temperature Depth 9.84 5.2 19.3
(°C) (m) Salinity 9.85 5.4 19.4
11.06 0.3 19.1 9.87 5.7 19.4
11.36 0.3 18.9 9.88 5.9 19.5
11.44 0.5 18.9 9.86 6.2 19.5
11.46 0.8 18.8 9.85 6.4 19.5
11.49 1.0 18.8 9.78 6.6 19.5
11.33 1.2 18.6 9.64 6.9 19.6
11.05 1.5 18.5 9.47 7.4 19.7
10.61 1.7 18.7 9.35 7.7 19.9
10.36 2.0 18.9 9.26 8.2 20.0
10.30 2.3 18.9 9.19 8.5 20.0
10.27 2.6 18.9 9.06 8.8 20.2
10.15 3.0 18.9 8.99 9.0 20.2
10.05 3.5 18.9 8.87 9.3 20.3
9.96 3.9 19.0 8.81 9.7 20.3
9.91 4.4 19.1 8.77 10.0 20.3
9.89 4.8 19.1 8.67 10.2 20.4
9.87 5.2 19.1 8.53 10.6 20.5
9.85 5.5 19.1 8.37 10.9 20.5
9.80 5.9 19.4 8.18 1.1 20.6
9.72 6.3 19.4 7.88 11.4 21.0
9.60 6.6 19.5 6.58 11.7 23.8
9.45 7.0 19.7 5.25 11.9 24.9
9.34 7.5 19.8 3.95 12.2 24.9
9.29 8.0 19.9 2.08 12.4 26.1
9.25 8.1 19.9 1.24 12.7 26.7
0.71 13.1 26.9
04-14 0.42 13.5 27.2
31-Jul-12 0.22 13.8 27.3
Temperature Depth 0.14 14.1 27.4
(°C) (m) Salinity 0.07 14.6 27.4
12.42 0.3 18.4 0.02 14.9 27.5
11.79 0.4 18.7 -0.02 15.2 27.5
11.63 0.4 18.7 -0.06 15.6 27.5
11.56 0.4 18.8 -0.09 16.2 27.5
11.51 0.6 18.8 -0.11 16.6 27.5
11.41 0.8 18.8 -0.13 16.9 27.6
11.34 1.1 18.8 -0.14 17.2 27.6
-0.15 17.4 27.6
-0.14 17.8 27.5
-0.16 18.1 27.6
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Appendix A.2. Temperature, Salinity, and Dissolved Oxygen Data for the Option 4 Marine Laydown Area, Back River Project, 2012

04-14 04-22
31-Jul-12 31-Jul-12
Temperature Depth Temperature Depth
Q) (m) Salinity (°Q) (m) Salinity
-0.15 18.5 27.6 10.37 0.3 19.2
-0.17 18.8 27.6 11.06 0.3 18.9
-0.18 19.0 27.6 11.27 0.4 18.8
-0.18 19.3 27.6 11.36 0.5 18.7
-0.19 19.6 27.6 11.27 0.5 18.7
-0.19 19.9 27.6 11.27 0.7 18.7
-0.21 20.3 27.6 11.25 0.8 18.7
-0.21 20.7 27.6 11.10 1.0 18.8
-0.23 21.0 27.6 11.00 1.1 18.8
-0.24 21.3 27.6 10.93 1.3 18.8
-0.27 21.8 27.6 10.91 1.5 18.8
-0.29 22.2 27.6 10.88 1.6 18.8
-0.28 22.6 27.6 10.85 1.8 18.8
-0.30 23.1 27.6 10.63 2.1 18.7
-0.32 23.6 27.6 10.31 2.4 18.8
-0.33 24.0 27.7 10.14 2.6 18.8
-0.33 24.4 27.6 9.99 2.8 18.9
-0.35 24.8 27.6 9.94 3.1 18.9
-0.35 25.1 27.6 9.92 3.3 18.9
-0.38 25.5 27.7 9.89 3.5 18.9
-0.38 25.8 27.6 9.84 3.7 19.1
-0.39 26.1 27.7 9.79 3.9 19.2
-0.40 26.4 27.7 9.73 4.1 19.4
-0.40 26.8 27.7 9.57 4.4 19.5
-0.41 27.1 27.7 9.49 4.5 19.5
-0.41 27.5 27.7 9.43 4.6 19.6
-0.41 27.8 27.7
-0.42 28.3 27.7 04-24
-0.43 28.8 27.7 31-Jul-12
-0.43 29.5 27.7 Temperature Depth
-0.44 30.1 27.7 (9} (m) Salinity
-0.44 30.7 27.7 11.37 0.3 18.7
-0.44 31.0 27.7 11.56 0.3 18.6
11.64 0.3 18.6
04-20 11.64 0.5 18.3
31-Jul-12 10.92 0.7 18.6
Temperature Depth 10.72 0.9 18.7
(°C) (m) Salinity 10.66 1.1 18.7
10.89 0.3 19.2 10.59 1.4 18.7
11.51 0.3 18.9 10.49 1.6 18.8
11.63 0.3 18.8 10.50 1.9 18.8
11.66 0.4 18.8 10.47 2.2 18.7
11.69 0.4 18.8 10.26 2.5 18.7
11.71 0.4 18.8 10.07 2.7 18.8
11.72 0.4 18.8 9.99 2.9 18.8
11.72 0.5 18.8 9.95 3.2 18.8
11.73 0.6 18.8 9.92 3.4 18.8
11.61 0.8 18.7 9.88 3.7 18.8
11.47 0.8 18.8 9.84 4.0 18.9
1.41 1.0 18.8 9.82 4.1 18.9
11.35 1.2 18.7 9.82 4.3 19.0
11.16 1.4 18.8 9.82 4.5 19.1
11.09 1.5 18.7 9.76 4.8 19.3
10.91 1.6 18.7 9.70 5.0 19.4
10.75 1.8 18.8 9.64 5.3 19.6
10.68 1.9 18.8 9.64 5.5 19.6
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Appendix A.2. Temperature, Salinity, and Dissolved Oxygen Data for the Option 4 Marine Laydown Area, Back River Project, 2012

04-24 04-24
31-Jul-12 31-Jul-12
Temperature Depth Temperature Depth
Q) (m) Salinity (9] (m) Salinity
9.64 5.8 19.6 -0.22 22.6 27.6
9.64 6.1 19.6 -0.24 23.0 27.6
9.64 6.3 19.6 -0.24 23.3 27.6
9.63 6.6 19.6 -0.25 23.7 27.6
9.62 6.8 19.7 -0.25 24.1 27.6
9.63 7.0 19.7 -0.26 24.5 27.6
9.66 7.3 19.8 -0.27 24.8 27.6
9.66 7.6 19.8 -0.27 25.2 27.6
9.64 7.9 19.8 -0.28 25.5 27.6
9.61 8.2 19.7 -0.28 25.9 27.6
9.54 8.5 19.8 -0.29 26.2 27.6
9.43 8.8 20.0 -0.29 26.5 27.6
9.35 9.1 20.1 -0.29 26.9 27.6
9.30 9.4 20.1 -0.28 27.2 27.6
9.23 9.7 20.1 -0.27 27.7 27.6
9.13 10.0 20.2 -0.29 28.0 27.6
9.04 10.3 20.2 -0.29 28.4 27.6
8.88 10.6 20.2 -0.30 28.7 27.6
8.68 10.9 20.3 -0.30 29.1 27.6
8.33 11.1 20.7 -0.31 29.4 27.6
7.92 11.3 20.9 -0.31 29.8 27.6
7.19 11.6 23.1 -0.34 30.2 27.6
5.80 11.9 24.6 -0.36 30.3 27.7
4.19 12.1 25.1
2.40 12.4 25.8 04-30
1.23 12.7 26.7 31-Jul-12
0.75 13.0 27.0 Temperature Depth
0.47 13.3 27.2 (°C) (m) Salinity
0.30 13.6 27.3 11.78 0.3 19.0
0.17 13.8 27.5 12.06 0.3 18.9
0.11 14.1 27.5 12.15 0.4 18.9
0.06 14.5 27.5 12.15 0.7 18.4
0.03 14.8 27.5 11.56 0.9 18.7
0.00 15.0 27.5 11.36 1.1 18.7
0.00 15.3 27.5 11.26 1.3 18.6
0.00 15.5 27.5 10.82 1.5 18.7
0.00 15.8 27.5 10.67 1.5 18.8
-0.01 16.1 27.5
-0.02 16.4 27.5 04-32
-0.04 16.7 27.5 31-Jul-12
-0.08 16.9 27.5 Temperature Depth
-0.10 17.3 27.5 (°C) (m) Salinity
-0.10 17.6 27.5 11.37 0.3 18.8
-0.12 17.8 27.6 11.49 0.4 18.7
-0.12 18.2 27.5 11.53 0.4 18.7
-0.14 18.5 27.6 11.35 0.7 18.6
-0.15 18.8 27.5 11.19 0.9 18.7
-0.16 19.1 27.6 11.19 1.2 18.7
-0.18 19.3 27.6 11.13 1.4 18.7
-0.17 19.6 27.6 10.98 1.7 18.7
-0.18 19.9 27.6 10.75 1.9 18.6
-0.19 20.3 27.6 10.51 2.2 18.7
-0.19 20.6 27.6 10.28 2.4 18.8
-0.20 20.8 27.6 10.14 2.6 18.8
-0.20 21.1 27.6
-0.20 21.4 27.6
-0.20 21.7 27.6
-0.21 22.0 27.6
-0.22 22.3 27.6
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Appendix A.2. Temperature, Salinity, and Dissolved Oxygen Data for the Option 4 Marine Laydown Area, Back River Project, 2012

04-32 04-42
31-Jul-12 31-Jul-12
Temperature Depth Temperature Depth
Q) (m) Salinity (°Q) (m) Salinity
10.04 2.8 18.9 11.35 0.5 18.6
9.99 3.1 18.9 10.93 0.6 18.7
9.96 3.3 18.9 10.99 0.3 18.9
9.94 3.6 18.9 11.14 0.4 18.7
9.91 3.8 19.0 11.08 0.5 18.7
9.88 4.0 19.0 11.04 0.5 18.7
9.86 4.4 19.0 10.91 0.7 18.7
9.83 4.6 19.0 10.78 0.8 18.8
9.81 4.8 19.2 10.71 1.0 18.8
9.73 5.1 19.3 10.69 1.2 18.8
9.69 5.3 19.3 10.64 1.3 18.8
9.67 5.6 19.4 10.57 1.5 18.8
9.64 5.7 19.4 10.49 1.7 18.8
9.63 6.0 19.5 10.35 1.9 18.8
9.61 6.2 19.5 10.24 2.1 18.9
9.59 6.4 19.5 10.19 2.3 18.9
9.59 6.6 19.5 10.14 2.6 18.9
9.58 6.8 19.5 10.10 2.9 18.9
9.59 7.0 19.5 10.03 3.0 18.9
9.59 7.3 19.6 10.00 3.3 18.9
9.57 7.5 19.7 9.97 3.5 18.9
9.56 7.7 19.7 9.91 3.7 19.0
9.56 8.0 19.7 9.83 4.0 19.1
9.56 8.2 19.7 9.81 4.3 19.1
9.53 8.4 19.7 9.78 4.5 19.1
9.44 8.6 19.8 9.76 4.7 19.1
9.35 8.9 19.8 9.75 4.9 19.1
9.18 9.2 20.0 9.75 5.1 19.1
9.00 9.4 20.2 9.75 5.3 19.2
8.87 9.7 20.2 9.74 5.5 19.2
8.82 10.0 20.2 9.71 5.6 19.2
04-40 04-44
31-Jul-12 31-Jul-12
Temperature Depth Temperature Depth
(9] (m) Salinity (°Q) (m) Salinity

13.06 0.3 18.9 11.57 0.2 18.5
13.09 0.4 18.9 11.41 0.4 18.4
13.11 0.4 18.8 10.95 0.7 18.4
13.11 0.4 18.8 10.60 1.0 18.6
13.01 0.5 18.4 10.43 1.2 18.7
12.18 0.7 18.5 10.33 1.4 18.7
11.49 1.0 18.6 10.28 1.7 18.7
11.10 1.2 18.7 10.23 1.9 18.7
10.95 1.3 18.8 10.21 2.3 18.8
10.86 1.5 18.8 10.15 2.6 18.8
10.80 1.7 18.7 10.13 3.0 18.8
10.56 1.9 18.8 10.11 3.2 18.8
10.42 2.0 18.9 10.07 3.4 18.8
10.38 2.1 18.9 10.04 3.8 18.8
10.36 2.2 18.9 10.03 4.1 18.8
10.02 4.4 18.9
10.01 4.4 18.9
10.00 4.7 18.9
10.00 4.9 18.9
10.00 5.1 18.9
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Appendix A.2. Temperature, Salinity, and Dissolved Oxygen Data for the Option 4 Marine Laydown Area, Back River Project, 2012

04-44 04-44
31-Jul-12 31-Jul-12
Temperature Depth Temperature Depth
Q) (m) Salinity (9] (m) Salinity
10.00 5.3 19.0 -0.02 22.9 27.5
10.03 5.5 19.0 -0.03 23.2 27.4
10.03 5.7 18.9 -0.05 23.5 27.5
10.02 6.0 18.9 -0.06 23.8 27.5
9.99 6.3 19.1 -0.07 24.2 27.5
9.94 6.5 19.3 -0.08 24.5 27.5
9.91 6.8 19.4 -0.09 24.8 27.5
9.89 71 19.4 -0.09 25.1 27.5
9.88 7.3 19.4 -0.09 25.4 27.5
9.87 7.5 19.5 -0.09 25.7 27.5
9.86 7.7 19.5 -0.10 26.0 27.5
9.85 8.0 19.5 -0.11 26.4 27.5
9.83 8.2 19.5 -0.11 26.6 27.5
9.75 8.6 19.8 -0.10 27.0 27.5
9.75 8.8 19.8 -0.11 27.3 27.5
9.58 9.2 19.9 -0.13 27.6 27.5
9.51 9.6 20.0 -0.15 27.9 27.5
9.41 9.9 19.9 -0.16 28.2 27.5
8.98 10.1 20.2 -0.16 28.4 27.5
8.69 10.5 20.3 -0.17 28.8 27.5
8.51 10.8 20.5 -0.19 29.1 27.5
8.10 1.1 20.8 -0.19 29.4 27.5
7.39 11.4 22.2 -0.19 29.8 27.5
6.33 11.7 24.0 -0.20 30.2 27.5
5.22 12.0 25.2 -0.20 30.5 27.5
4.20 12.4 25.3 -0.21 30.8 27.5
3.03 12.7 25.5 -0.21 31.2 27.5
1.85 13.0 26.3 -0.22 31.5 27.5
1.30 13.3 26.7 -0.23 31.9 27.5
0.97 13.6 26.9 -0.24 32.2 27.5
0.71 13.9 27.1 -0.25 32.6 27.5
0.54 14.3 27.2 -0.26 33.0 27.6
0.46 14.6 27.2 -0.26 33.4 27.6
0.42 15.0 27.3 -0.26 33.8 27.5
0.34 15.4 27.3 -0.27 34.1 27.5
0.30 15.7 27.3 -0.28 34.4 27.6
0.26 16.0 27.3 -0.28 34.7 27.6
0.22 16.3 27.3 -0.27 35.0 27.6
0.17 16.5 27.4 -0.27 35.4 27.5
0.15 16.8 27.4 -0.28 35.7 27.6
0.13 17.0 27.4 -0.27 36.0 27.5
0.13 17.5 27.4 -0.29 36.4 27.6
0.11 17.8 27.4 -0.29 36.7 27.6
0.07 18.0 27.5 -0.29 37.0 27.6
0.06 18.4 27.4 -0.30 37.3 27.6
0.05 18.8 27.4 -0.30 37.7 27.5
0.04 19.1 27.4 -0.30 38.0 27.6
0.04 19.4 27.4 -0.31 38.4 27.6
0.01 19.7 27.4 -0.32 38.7 27.6
-0.01 20.0 27.5 -0.33 39.0 27.6
-0.01 20.3 27.5 -0.32 39.4 27.6
-0.03 20.6 27.5 -0.33 39.8 27.6
-0.02 20.9 27.5 -0.34 40.1 27.6
-0.02 21.1 27.4 -0.34 40.5 27.6
-0.02 21.4 27.5 -0.34 40.8 27.6
-0.03 21.7 27.5 -0.35 41.2 27.6
-0.02 22.0 27.5 -0.35 41.7 27.6
-0.02 22.3 27.5 -0.36 41.9 27.6
-0.01 22.6 27.5 -0.36 42.0 27.6
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Appendix A.3. Temperature, Salinity, and Dissolved Oxygen Data for the Option 6 Marine Laydown Area, Back River Project, 2012

06-10 06-22
31-Jul-12 31-Jul-12
Temperature  Depth Temperature  Depth
(°C) (m) Salinity (°C) (m) Salinity
12.11 0.3 17.7 10.95 4.0 17.8
11.93 0.3 17.8 10.85 4.4 17.8
11.87 0.3 17.8 10.77 4.7 17.8
11.86 0.3 17.8 10.73 5.0 17.8
11.85 0.3 17.8 10.49 5.4 18.7
11.84 0.3 17.8 9.69 5.7 19.8
11.83 0.3 17.9 8.97 5.9 20.3
11.83 0.5 17.9
11.80 0.6 17.9 06-24
11.80 0.8 17.9 31-Jul-12
11.80 1.0 17.9 Temperature  Depth
11.81 1.1 17.9 (°C) (m) Salinity
11.83 1.3 17.9 11.87 0.3 17.5
11.86 1.5 18.0 11.44 0.3 17.7
11.89 1.7 18.0 11.35 0.3 17.8
11.89 2.0 18.0 11.31 0.3 17.8
11.28 0.4 17.8
06-20 11.28 0.4 17.8
31-Jul-12 11.23 0.5 17.8
Temperature  Depth 11.13 0.7 17.8
(°C) (m) Salinity 11.06 0.9 17.8
12.04 0.3 17.7 11.00 1.0 17.8
12.05 0.4 17.7 10.96 1.2 17.8
12.06 0.5 17.7 10.94 1.4 17.8
12.05 0.6 17.7 10.91 1.6 17.8
12.03 0.7 17.7 10.89 1.8 17.8
12.01 0.8 17.7 10.88 1.9 17.8
12.01 0.9 17.7 10.86 2.2 17.8
12.01 1.1 17.7 10.85 2.4 17.8
11.98 1.3 17.7 10.82 2.6 17.8
11.90 1.4 17.7 10.79 2.8 17.8
11.82 1.6 17.6 10.78 3.1 17.8
10.77 3.3 17.8
06-22 10.76 3.5 17.8
31-Jul-12 10.76 3.8 17.8
Temperature  Depth 10.76 4.0 17.8
(°C) (m) Salinity 10.77 4.2 17.8
11.39 0.3 17.9 10.77 4.4 17.8
11.44 0.4 17.9 10.75 4.6 17.8
11.45 0.6 17.8 10.70 4.9 18.1
11.41 0.8 17.8 10.52 5.2 18.3
11.30 1.1 17.8 10.38 5.5 18.4
11.26 1.4 17.8 10.14 5.8 19.0
11.19 1.7 17.8 9.22 6.1 20.2
11.15 1.9 17.8 7.84 6.5 23.1
11.14 2.3 17.8 6.05 6.8 24.4
11.12 2.6 17.8 4.34 71 25.0
11.11 2.8 17.8 3.00 7.4 25.8
11.09 3.1 17.8 2.16 7.7 26.1
11.04 3.4 17.8 1.49 8.1 26.3
10.99 3.7 17.8 1.00 8.2 26.7
0.70 8.6 26.6
0.41 9.0 26.8
0.21 9.4 26.9
0.04 9.8 27.0
-0.11 10.1 27.0
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Appendix A.3. Temperature, Salinity, and Dissolved Oxygen Data for the Option 6 Marine Laydown Area, Back River Project, 2012

06-24 06-32
31-Jul-12 31-Jul-12
Temperature Depth Temperature Depth
(°C) (m) Salinity (°C) (m) Salinity
-0.22 10.5 27.1 9.79 5.1 18.8
-0.30 10.9 27.2 9.67 5.4 18.9
-0.38 11.1 27.2 9.59 5.6 19.0
-0.43 11.4 27.2 9.51 5.9 19.0
-0.47 11.8 27.3 9.42 6.2 19.1
-0.50 12.1 27.3 9.37 6.4 19.1
-0.54 12.4 27.3
-0.57 12.8 27.3 06-40
-0.58 13.1 27.3 31-Jul-12
-0.60 13.5 27.3 Temperature Depth
-0.62 13.8 27.3 (°C) (m) Salinity
-0.62 14.1 27.3 11.91 0.3 17.9
-0.64 14.4 27.3 11.72 0.5 17.9
-0.65 14.8 27.3 11.51 0.6 18.0
-0.67 15.1 27.3 11.45 0.8 18.0
-0.67 15.5 27.4 11.42 1.0 18.0
-0.68 15.8 27.4 11.38 1.2 18.0
-0.69 16.2 27.4 11.31 1.4 18.0
-0.69 16.6 27.4
-0.69 16.9 27.4 06-42
-0.70 17.2 27.4 31-Jul-12
Temperature Depth
06-30 (°C) (m) Salinity
31-Jul-12 11.81 0.4 17.9
Temperature  Depth 11.76 0.6 17.9
(°Q) (m) Salinity 11.54 0.9 17.8
11.91 0.3 17.8 11.18 1.2 17.8
12.00 0.4 17.7 10.87 1.5 18.0
11.59 0.8 17.5 10.73 1.7 18.0
11.25 1.1 17.7 10.67 2.0 18.1
11.14 1.4 17.8 10.64 2.2 18.1
11.09 1.6 17.9 10.61 2.4 18.1
11.10 1.9 17.9 10.56 2.6 18.1
10.54 2.9 18.1
06-32 10.53 3.1 18.1
31-Jul-12 10.50 3.3 18.1
Temperature  Depth 10.46 3.5 18.1
(°Q) (m) Salinity 10.44 3.5 18.1
11.72 0.3 17.9 10.43 3.6 18.1
11.72 0.4 17.9 10.41 3.7 18.1
11.65 0.6 17.8 10.38 3.8 18.1
11.46 0.8 17.8 10.34 3.9 18.2
11.24 1.1 17.9 10.31 4.0 18.2
11.12 1.3 17.8 10.25 4.1 18.3
10.96 1.6 17.8 10.12 4.3 18.4
10.87 1.9 17.9 10.06 4.5 18.7
10.84 2.4 17.9 9.92 4.7 18.9
10.81 2.8 17.9 9.73 4.9 19.0
10.73 3.2 18.0
10.76 3.6 18.1
10.59 4.0 18.1
10.41 4.2 18.2
10.27 4.4 18.4
10.13 4.6 18.6
9.95 4.9 18.7
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Appendix A.3. Temperature, Salinity, and Dissolved Oxygen Data for the Option 6 Marine Laydown Area, Back River Project, 2012

06-44 06-50
31-Jul-12 31-Jul-12
Temperature Depth Temperature Depth
(°C) (m) Salinity (°C) (m) Salinity
11.71 0.3 17.9 9.75 0.3 19.1
11.62 0.5 17.9 11.47 0.3 17.8
11.47 0.6 17.9 11.49 0.4 17.7
11.36 0.8 17.9 11.49 0.4 17.7
11.27 1.0 17.9 11.30 0.5 17.8
11.21 1.3 17.9 11.15 0.7 17.9
11.13 1.5 17.9 11.09 0.9 18.0
11.04 1.8 17.9 11.07 1.1 18.1
10.96 2.0 17.9 11.08 1.4 18.1
10.84 2.2 17.9 11.03 1.6 18.0
10.73 2.4 18.0 10.85 1.7 18.0
10.70 2.6 18.1
10.70 2.8 18.1 06-52
10.69 3.1 18.1 31-Jul-12
10.67 3.3 18.1 Temperature Depth
10.68 3.5 18.1 (°C) (m) Salinity
10.69 3.7 18.1 11.32 0.3 18.0
10.68 3.9 18.1 11.38 0.4 18.0
10.59 4.1 18.1 11.30 0.4 18.0
10.47 4.3 18.2 11.32 0.4 18.0
10.37 4.5 18.2 11.34 0.4 18.0
10.14 4.8 18.3 11.30 0.5 18.0
9.97 5.1 18.8 11.20 0.8 17.9
9.76 5.3 19.0 10.85 1.1 18.0
9.53 5.5 19.1 10.60 1.4 18.0
9.44 5.7 19.2 10.47 1.6 18.1
9.39 6.0 19.2 10.40 1.9 18.1
9.35 6.2 19.2 10.34 2.2 18.1
9.33 6.5 19.3 10.30 2.5 18.1
9.30 6.7 19.3 10.28 2.8 18.1
9.27 7.0 19.3 10.26 3.1 18.2
9.26 7.2 19.3 10.18 3.4 18.3
9.24 7.5 19.3 10.10 3.6 18.3
9.23 7.8 19.3 10.07 3.9 18.4
9.21 8.1 19.4 10.01 4.2 18.5
9.20 8.5 19.4 9.91 4.5 18.6
9.16 8.8 19.5 9.65 4.8 18.8
8.88 9.1 20.0 9.51 5.1 18.9
8.34 9.5 20.5 9.43 5.2 18.9
6.55 10.6 22.1 9.38 5.5 19.0
6.01 10.9 23.0 9.36 5.9 19.1
4.32 11.4 24.3 9.35 6.0 19.1
2.65 11.8 25.3
1.55 12.2 26.0
0.83 12.7 26.5
0.46 12.9 26.8
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Appendix A.3. Temperature, Salinity, and Dissolved Oxygen Data for the Option 6 Marine Laydown Area, Back River Project, 2012

06-54 06-54
31-Jul-12 31-Jul-12
Temperature  Depth Temperature  Depth

(°C) (m) Salinity (°C) (m) Salinity
11.59 0.2 18.1 -0.22 26.9 27.5
11.75 0.3 18.0 -0.23 27.5 27.5
11.73 0.5 18.0 -0.23 28.1 27.5
11.60 0.8 17.9 -0.24 28.8 27.6
11.31 1.1 17.9 -0.25 29.4 27.6
11.07 1.5 18.0 -0.25 30.0 27.6
10.88 1.9 18.0 -0.25 30.2 27.6
10.75 2.3 18.0

10.64 2.6 18.0

10.55 3.0 18.0

10.49 3.4 18.0

10.38 3.7 18.0

10.31 4.0 18.1

10.24 4.4 18.2

9.95 4.7 18.7

9.61 5.1 19.0

9.49 5.4 19.1

9.44 5.8 19.1

9.41 6.2 19.1

9.39 6.5 19.1

9.29 6.9 19.3

9.22 7.3 19.3

9.19 7.7 19.4

9.18 8.0 19.4

9.19 8.5 19.6

9.03 8.9 20.2

7.68 9.4 21.4

6.02 9.8 22.9

5.07 10.2 23.6

4.56 10.7 24.0

4.16 11.2 24.3

3.49 11.6 24.9

2.47 12.1 25.6

1.53 12.5 26.3

1.13 13.0 26.6

0.87 13.5 26.8

0.67 14.0 26.9

0.38 14.5 27.1

0.19 14.9 27.2

0.11 15.3 27.3

0.05 15.8 27.3

0.01 16.3 27.3

-0.02 16.8 27.4

-0.04 17.4 27.4

-0.06 18.0 27.4

-0.11 18.5 27.5

-0.14 19.1 27.5

-0.16 19.7 27.5

-0.17 20.3 27.5

-0.17 20.9 27.5

-0.19 21.6 27.5

-0.18 22.1 27.5

-0.19 22.6 27.5

-0.19 23.2 27.5

-0.20 23.8 27.5

-0.20 24.4 27.5

-0.22 25.0 27.5

-0.22 25.6 27.5

-0.22 26.2 27.5
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Appendix B. Raw Marine Water Quality Data, Back River Project, 2012

Location BI-1 BI-2 BI-3
Sample ID BI-1 (SF) BI-1 SF rep2 BI-1 (AP) BI-1 (BP) BI-1 (DP) BI-2 (SF) BI-2 (AP)rep 1 BI-2 (AP) rep 2 BI-2 (BP) BI-2 (DP) BI-3 (SF) BI-3 (AP) BI-3 (BP)rep1 BI-3 (BP)rep 2 BI-3 (DP)
Replicate 1 2 1 1 1 1 2 1 1 1 1 1 1 2 1
Date Sampled CCME Guidelines for Realised 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12
Depth Sampled (m) the Protection of Detection 1 1 10.5 23.5 43.5 1 8.3 8.3 18.3 38.3 1 8.5 23.5 23.5 28.5
ALS Sample ID Units Aquatic Life? Limits L1134477-1 L1134477-21 L1134477-2 L1134477-3 L1134477-4 | L1134477-5 L1134477-6 L1134477-20  L1134477-7 L1134477-8 | L1134477-9 L1134477-10 L1134477-11 L1134477-19  L1134477-12
Physical Tests
Hardness (as CaCO;) mg/L 4.3 5040 4840 5070 5130 5160 5100 5120 4930 5160 5220 5070 5080 5190 4970 5170
pH pH Units 7.0-8.7 0.1 7.74 7.83 7.75 7.72 7.79 7.82 7.83 7.84 7.81 7.81 7.83 7.83 7.79 7.81 7.81
Alkalinity, Bicarbonate (as CaCOs;) mg/L 2.0 120 117 118 119 118 121 120 123 120 115 123 120 118 120 117
Alkalinity, Carbonate (as CaCOs;) mg/L 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCOs) mg/L 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO;) mg/L 2.0 120 17 118 119 118 121 120 123 120 115 123 120 118 120 117
Total Suspended Solids mg/L o 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Turbidity mg/L c 0.1 0.48 0.82 0.41 0.31 0.22 0.40 0.19 0.21 0.43 0.31 0.42 0.44 0.44 0.47 0.84
Major Anions mg/L
Bromide (Br) mg/L 5 54.4 57.6 55.8 55.5 56.5 56.6 56.5 64.2 56.6 53.9 55.2 52.4 55.7 57.7 57.4
Chloride (Cl) mg/L 50 15600 15400 15300 15600 15700 15600 15400 14900 15900 15800 15500 15600 15900 16800 16300
Fluoride (F) mg/L 0.75 - 2.00 <2.0 1.04 <2.0 <2.0 <2.0 <2.0 <2.0 1.01 <2.0 <2.0 <2.0 <2.0 <2.0 1.06 <2.0
Sulphate (SO,) mg/L 50 2220 2200 2170 2210 2240 2220 2200 2110 2260 2240 2200 2210 2270 2390 2350
Nutrients
Ammonia, Total (as N) mg/L 0.005 <0.0050 0.0144 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0180 <0.0050 <0.0050 0.0192 0.0224 <0.0050 <0.0050 <0.0050
Nitrate and Nitrite (as N) mg/L 0.006 0.138 0.105 0.138 0.182 0.190 0.127 0.126 0.0899 0.173 0.169 0.0896 0.0875 0.171 0.171 0.159
Nitrate (as N) mg/L 3.612° 0.006 0.138 0.0979 0.138 0.182 0.190 0.124 0.122 0.0828 0.173 0.169 0.0819 0.0799 0.171 0.171 0.159
Nitrite (as N) mg/L 0.002 <0.0020 0.0072 <0.0020 <0.0020 <0.0020 0.0035 0.0039 0.0071 <0.0020 <0.0020 0.0077 0.0076 <0.0020 <0.0020 <0.0020
Orthophosphate (as P) mg/L 0.001 0.0466 0.0416 0.0469 0.0536 0.0530 0.0454 0.0457 0.0397 0.0536 0.0527 0.0397 0.0398 0.0543 0.0538 0.0508
Total Phosphorus (P) mg/L 0.002 0.0467 0.0446 0.0452 0.0542 0.0608 0.0464 0.0451 0.0420 0.0537 0.0522 0.0405 0.0414 0.0555 0.0562 0.0522
Silicate (as Si0,) mg/L 0.5 1.12 1.12 1.23 1.49 1.54 1.19 1.15 0.95 1.55 1.47 1.01 0.97 1.57 1.47 1.47
Organic Carbon
Total Organic Carbon mg/L 0.5 1.44 1.88 1.67 1.30 1.43 1.54 1.59 1.91 1.33 1.20 1.88 1.77 1.20 1.19 1.24
Total Metals
Aluminum (Al) mg/L 0.005 0.0188 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0055 <0.0050
Antimony (Sb) mg/L 0.0005 <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 <0.00050
Arsenic (As) mg/L 0.0125° 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Barium (Ba) mg/L 0.001 0.0121 0.0125 0.0121 0.0119 0.0116 0.0120 0.0123 0.0127 0.0114 0.0114 0.0129 0.0128 0.0111 0.0112 0.0114
Beryllium (Be) mg/L 0.0005 <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 <0.00050
Bismuth (Bi) mg/L 0.0005 <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 <0.00050
Boron (B) mg/L 0.1 3.51 3.73 3.58 3.66 3.81 3.63 3.65 3.76 3.73 3.82 3.78 3.78 3.77 3.86 3.89
Cadmium (Cd) mg/L 0.00012 0.00005 <0.000050 0.000052 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000065 <0.000050 <0.000050 <0.000050 0.000051 0.000054 0.000050
Calcium (Ca) mg/L 0.5 328 306 325 328 326 323 329 304 328 328 321 322 328 313 325
Cesium (Cs) mg/L 0.0005 <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 <0.00050
Chromium (Cr) mg/L Cr(VI): 0.0015; Cr(lll): 0.0005 <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 <0.00050
0.056
Cobalt (Co) mg/L 0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000122 <0.000050 <0.000050 <0.000050
Copper (Cu) mg/L 0.0005 0.00074 0.00073 0.00060 0.00051 <0.00050 0.00067 0.00076 0.00079 <0.00050 <0.00050 0.00076 0.00113 <0.00050 <0.00050 <0.00050
Gallium (Ga) mg/L 0.0005 <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 <0.00050
Iron (Fe) mg/L 0.01 <0.010 0.020 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.047 <0.010 <0.010 <0.010
Lead (Pb) mg/L 0.0003 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030
Lithium (Li) mg/L 0.02 0.144 0.150 0.146 0.151 0.154 0.148 0.149 0.152 0.152 0.154 0.152 0.151 0.155 0.155 0.158
Magnesium (Mg) mg/L 1 1020 987 1020 1040 1040 1020 1040 983 1040 1050 1030 1030 1040 1010 1040
Manganese (Mn) mg/L 0.0002 0.00232 0.00273 0.00215 0.00295 0.00801 0.00150 0.00171 0.00250 0.00151 0.00170 0.00271 0.00288 0.00093 0.00133 0.00122
Mercury (Hg) mg/L  Inorganic Hg: 0.000016° 0.00001 <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 <0.000010
Molybdenum (Mo) mg/L 0.002 0.0086 0.0087 0.0090 0.0087 0.0092 0.0089 0.0087 0.0089 0.0088 0.0091 0.0087 0.0096 0.0089 0.0091 0.0093
Nickel (Ni) mg/L 0.0005 0.00075 0.00091 0.00089 0.00062 0.00057 0.00083 0.00084 0.00082 0.00108 0.00058 0.00087 0.00098 0.00073 0.00065 0.00061
Phosphorus (P) mg/L 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
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Appendix B. Raw Marine Water Quality Data, Back River Project, 2012

Location BI-1 BI-2 BI-3

Sample ID BI-1 (SF) BI-1 SF rep2 BI-1 (AP) BI-1 (BP) BI-1 (DP) BI-2 (SF) BI-2 (AP)rep 1 BI-2 (AP) rep 2 BI-2 (BP) BI-2 (DP) BI-3 (SF) BI-3 (AP) BI-3 (BP)rep1 BI-3 (BP)rep 2 BI-3 (DP)
Replicate 1 2 1 1 1 1 2 1 1 1 1 1 1 2 1
Date Sampled CCME Guidelines for Realised 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12
Depth Sampled (m) the Protection of Detection 1 1 10.5 23.5 43.5 1 8.3 8.3 18.3 38.3 1 8.5 23.5 23.5 28.5
ALS Sample ID Units Aquatic Life? Limits L1134477-1 L1134477-21 L1134477-2 L1134477-3 L1134477-4 | L1134477-5 L1134477-6 L1134477-20  L1134477-7 L1134477-8 | L1134477-9 L1134477-10 L1134477-11 L1134477-19  L1134477-12
Potassium (K) mg/L 20 311 299 308 314 316 309 313 294 318 318 311 309 319 300 313
Rhenium (Re) mg/L 0.0005 <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 <0.00050
Rubidium (Rb) mg/L 0.005 0.0904 0.0921 0.0914 0.0936 0.0944 0.0906 0.0904 0.0926 0.0939 0.0939 0.0922 0.0925 0.0941 0.0944 0.0949
Selenium (Se) mg/L 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Silicon (Si) mg/L 0.5 0.75 0.63 0.73 0.89 0.92 0.65 0.66 0.52 0.88 0.88 0.58 0.58 0.87 0.82 0.82
Silver (Ag) mg/L 0.0001 <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 <0.00010
Sodium (Na) mg/L 20 8830 8470 8750 8930 9000 8770 8940 8330 9010 9070 8820 8750 9040 8500 8840
Strontium (Sr) mg/L 0.05 5.88 5.70 5.83 5.94 5.98 5.85 5.94 5.58 6.01 6.05 5.90 5.87 6.05 5.69 5.94
Tellurium (Te) mg/L 0.0005 <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 <0.00050
Thallium (Tl) mg/L 0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thorium (Th) mg/L 0.0005 <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 <0.00050
Tin (Sn) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Titanium (Ti) mg/L 0.005 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0061 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Tungsten (W) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Uranium (U) mg/L 0.00005 0.00243 0.00246 0.00249 0.00251 0.00251 0.00248 0.00241 0.00246 0.00252 0.00248 0.00248 0.00249 0.00252 0.00248 0.00255
Vanadium (V) mg/L 0.0005 0.00067 0.00061 0.00070 0.00067 0.00073 0.00070 0.00074 0.00066 0.00069 0.00070 0.00063 0.00080 0.00074 0.00068 0.00073
Yttrium (Y) mg/L 0.0005 <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 <0.00050
Zinc (Zn) mg/L 0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0101 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Zirconium (Zr) mg/L 0.0005 <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 <0.00050
Dissolved Metals

Aluminum (Al) 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 0.0069 <0.0050 <0.0050 <0.0050
Antimony (Sb) mg/L 0.0005 <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 <0.00050
Arsenic (As) mg/L 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Barium (Ba) mg/L 0.001 0.0127 0.0125 0.0121 0.0117 0.0116 0.0127 0.0118 0.0128 0.0112 0.0113 0.0128 0.0128 0.0111 0.0115 0.0113
Beryllium (Be) mg/L 0.0005 <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 <0.00050
Bismuth (Bi) mg/L 0.0005 <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 <0.00050
Boron (B) mg/L 0.1 3.53 3.73 3.57 3.72 3.74 3.67 3.71 3.80 3.84 3.77 3.68 3.79 3.78 3.91 3.87
Cadmium (Cd) mg/L 0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000054 0.000056 <0.000050 <0.000050 <0.000050 <0.000050 0.000055 <0.000050
Calcium (Ca) mg/L 0.5 326 306 331 333 330 328 330 313 331 333 324 324 333 314 331
Cesium (Cs) mg/L 0.0005 <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 <0.00050
Chromium (Cr) mg/L 0.0005 <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 <0.00050
Cobalt (Co) mg/L 0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000052 0.000052 <0.000050 <0.000050 <0.000050
Copper (Cu) mg/L 0.0005 0.00059 0.00070 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00086 <0.00050 <0.00050 0.00062 0.00066 0.00062 0.00075 <0.00050
Gallium (Ga) mg/L 0.0005 <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 <0.00050
Iron (Fe) mg/L 0.01 0.017 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.014 <0.010 <0.010 0.016
Lead (Pb) mg/L 0.0003 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030
Lithium (Li) mg/L 0.02 0.148 0.149 0.145 0.153 0.155 0.147 0.151 0.152 0.156 0.154 0.151 0.155 0.152 0.155 0.155
Magnesium (Mg) mg/L 1 1030 990 1030 1040 1050 1040 1040 1010 1050 1060 1030 1040 1060 1020 1050
Manganese (Mn) mg/L 0.0002 0.00215 0.00264 0.00193 0.00065 0.00155 0.00103 0.00104 0.00217 0.00041 0.00041 0.00306 0.00222 0.00059 0.00039 0.00041
Mercury (Hg) mg/L 0.00001 <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 <0.000010
Molybdenum (Mo) mg/L 0.002 0.0090 0.0088 0.0090 0.0093 0.0091 0.0088 0.0088 0.0091 0.0091 0.0090 0.0096 0.0092 0.0091 0.0093 0.0094
Nickel (Ni) mg/L 0.0005 0.00106 0.00081 0.00086 0.00077 0.00068 0.00075 0.00089 0.00080 0.00074 0.00064 0.00094 0.00111 0.00080 0.00073 0.00069
Phosphorus (P) mg/L 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Potassium (K) mg/L 20 312 292 313 319 316 314 315 299 314 319 314 314 321 305 318
Rhenium (Re) mg/L 0.0005 <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 <0.00050
Rubidium (Rb) mg/L 0.005 0.0924 0.0929 0.0916 0.0931 0.0943 0.0912 0.0922 0.0935 0.0943 0.0938 0.0923 0.0922 0.0940 0.0951 0.0942
Selenium (Se) mg/L 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Silicon (Si) mg/L 0.5 0.73 0.60 0.73 0.89 0.91 0.65 0.70 0.55 0.89 0.87 0.54 0.57 0.89 0.83 0.88
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Appendix B. Raw Marine Water Quality Data, Back River Project, 2012

Location BI-1 BI-2 BI-3

Sample ID BI-1 (SF) BI-1 SF rep2 BI-1 (AP) BI-1 (BP) BI-1 (DP) BI-2 (SF) BI-2 (AP)rep 1 BI-2 (AP) rep 2 BI-2 (BP) BI-2 (DP) BI-3 (SF) BI-3 (AP) BI-3 (BP)rep1 BI-3 (BP)rep 2 BI-3 (DP)
Replicate 1 2 1 1 1 1 2 1 1 1 1 1 1 2 1
Date Sampled CCME Guidelines for Realised 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12
Depth Sampled (m) the Protection of Detection 1 1 10.5 23.5 43.5 1 8.3 8.3 18.3 38.3 1 8.5 23.5 23.5 28.5
ALS Sample ID Units Aquatic Life? Limits L1134477-1 L1134477-21 L1134477-2 L1134477-3 L1134477-4 | L1134477-5 L1134477-6 L1134477-20  L1134477-7 L1134477-8 | L1134477-9 L1134477-10 L1134477-11 L1134477-19  L1134477-12
Silver (Ag) mg/L 0.0001 <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 <0.00010
Sodium (Na) mg/L 20 8880 8310 8930 9040 8970 8960 8960 8500 8960 9090 8900 8890 9110 8620 8960
Strontium (Sr) mg/L 0.05 5.93 5.58 5.95 6.04 5.97 5.94 5.99 5.71 5.97 6.06 5.95 5.96 6.10 5.79 6.02
Tellurium (Te) mg/L 0.0005 <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 <0.00050
Thallium (Tl) mg/L 0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thorium (Th) mg/L 0.0005 <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 <0.00050
Tin (Sn) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Titanium (Ti) 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 <0.0050 <0.0050 <0.0050
Tungsten (W) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Uranium (U) mg/L 0.00005 0.00252 0.00248 0.00246 0.00259 0.00253 0.00251 0.00252 0.00250 0.00256 0.00253 0.00255 0.00252 0.00249 0.00252 0.00256
Vanadium (V) mg/L 0.0005 0.00082 0.00058 0.00073 0.00073 0.00068 0.00070 0.00063 0.00063 0.00077 0.00075 0.00079 0.00070 0.00065 0.00075 0.00082
Yttrium (Y) mg/L 0.0005 <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 <0.00050
Zinc (Zn) mg/L 0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0033 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Zirconium (Zr) mg/L 0.0005 <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 <0.00050

Notes:

Shaded cells indicate concentration was above CCME water quality guideline for the protection of aquatic life (CCME 2012)

@ Canadian water quality guidelines for the protection of marine aquatic life, Canadian Council of Ministers of the Environment, Updated January 2012.

b Interim guideline.

¢ Dependent on background levels
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Appendix B. Raw Marine Water Quality Data, Back River Project, 2012

Location Bl-4 04-10 04-12 04-14 04-20 04-22
Sample ID BI-4 (SF) Bl-4 (AP)rep 1 Bl-4 (AP) rep 2 Bi-4 (BP) BI-4 (DP) |04-10-1 REP 1 04-12-1 04-14-SF1 1M 04-14-SF2 1M 04-14-AP 10M  04-14-BP 14M  04-14-DP 25M 04-20-1 1M 04-22-1 1M
Replicate 1 1 2 1 1 1 1 1 2 1 1 1 1 1
Date Sampled CCME Guidelines for Realised 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12
Depth Sampled (m) the Protection of Detection 1 8.4 8.4 23.4 33.4 1 1 1 1 10 14 25 1 1
ALS Sample ID Units Aquatic Life? Limits L1134477-13 L1134477-14 L1134477-18 L1134477-15 L1134477-16 | L1190279-6 | L1190279-8 L1190279-1 L1190279-2 L1190279-3 L1190279-4 L1190279-5 L1190204-7 L1190204-6
Physical Tests
Hardness (as CaCO;) mg/L 4.3 5110 5060 4900 5100 5140 3500 3470 3330 3350 4240 4910 4890 3440 3420
pH pH Units 7.0-8.7 0.1 7.82 7.82 7.82 7.80 7.78 7.87 7.79 7.89 7.89 7.82 7.74 7.73 7.85 7.86
Alkalinity, Bicarbonate (as CaCO;) mg/L 2.0 121 121 120 119 119 98.7 100 95.3 91.8 110 121 120 94.5 93.0
Alkalinity, Carbonate (as CaCOs;) mg/L 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCOs) mg/L 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO;) mg/L 2.0 121 121 120 119 119 98.7 100 95.3 91.8 110 121 120 94.5 93.0
Total Suspended Solids mg/L c 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 4.8 3.0 <2.0 <2.0 <2.0 2.0 <2.0
Turbidity mg/L c 0.1 0.53 0.47 0.31 0.25 0.31 0.57 0.83 3.51 2.97 0.72 0.54 0.24 1.78 1.02
Major Anions mg/L
Bromide (Br) mg/L 5 54.9 54.5 54.6 55.3 57.5 45.1 45.0 43.2 42.3 52.3 60.9 61.1 42.7 $1.7
Chloride (Cl) mg/L 50 15300 15500 15700 15900 15900 10900 11000 10500 10500 13000 15400 15300 10600 10500
Fluoride (F) mg/L 0.75 - 2.00 <2.0 <2.0 1.05 <2.0 1.02 0.82 0.79 0.85 0.96 1.00 1.08 1.08 0.79 0.80
Sulphate (S0,) mg/L 50 2170 2210 2240 2250 2270 1540 1560 1490 1490 1840 2170 2170 1500 1480
Nutrients
Ammonia, Total (as N) mg/L 0.005 0.0158 0.0164 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrate and Nitrite (as N) mg/L 0.006 0.107 0.108 0.136 0.159 0.154 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 0.0796 0.134 <0.0060 <0.0060
Nitrate (as N) mg/L 3.612° 0.006 0.58 0.57 0.136 0.159 0.154 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 0.0772 0.134 <0.0060 <0.0060
Nitrite (as N) mg/L 0.002 <0.10 <0.10 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0024 <0.0020 <0.0020 <0.0020
Orthophosphate (as P) mg/L 0.001 0.0414 0.0418 0.0464 0.0519 0.0513 0.0177 0.0187 0.0160 0.0163 0.0284 0.0466 0.0487 0.0168 0.0160
Total Phosphorus (P) mg/L 0.002 0.0422 0.0431 0.0557 0.0526 0.0519 0.0221 0.0228 0.0227 0.0218 0.0335 0.0513 0.0520 0.0226 0.0203
Silicate (as Si0,) mg/L 0.5 1.13 1.10 1.21 1.50 1.40 0.84 0.80 0.73 0.72 0.85 1.47 1.59 0.71 0.75
Organic Carbon
Total Organic Carbon mg/L 0.5 1.82 1.79 1.41 1.25 1.20 1.88 1.92 2.02 1.89 1.69 1.53 1.28 1.97 1.90
Total Metals
Aluminum (Al) mg/L 0.005 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0125 0.0189 0.0575 0.0530 0.0095 0.0135 <0.0050 0.0266 0.0144
Antimony (Sb) mg/L 0.0005 <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
Arsenic (As) mg/L 0.0125° 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Barium (Ba) mg/L 0.001 0.0123 0.0126 0.0120 0.0111 0.0110 0.0103 0.0095 0.0108 0.0109 0.0102 0.0108 0.0113 0.0109 0.0109
Beryllium (Be) mg/L 0.0005 <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
Bismuth (Bi) mg/L 0.0005 <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
Boron (B) mg/L 0.1 3.73 3.76 3.83 3.83 3.81 3.39 3.53 3.08 3.16 3.9 4.40 4.97 2.87 2.78
Cadmium (Cd) mg/L 0.00012 0.00005 <0.000050 <0.000050 0.000054 <0.000050 0.000086 0.000102 0.000087 0.000070 0.000077 0.000085 0.000100 0.000132 0.000053 0.000060
Calcium (Ca) mg/L 0.5 320 323 298 321 325 225 227 216 220 291 329 334 222 219
Cesium (Cs) mg/L 0.0005 <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
Chromium (Cr) mg/L Cr(VI): 0.0015; Cr(lll): 0.0005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00060 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
0.056
Cobalt (Co) mg/L 0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000052 0.000086 0.000086 <0.000050 <0.000050 <0.000050 0.000066 <0.000050
Copper (Cu) mg/L 0.0005 0.00060 0.00081 0.00064 <0.00050 <0.00050 0.00062 0.00099 0.00489 0.00083 0.00055 <0.00050 <0.00050 0.00110 0.00061
Gallium (Ga) mg/L 0.0005 <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
Iron (Fe) mg/L 0.01 <0.010 <0.010 0.016 <0.010 <0.010 0.012 0.028 0.090 0.072 0.014 0.014 <0.010 0.036 0.022
Lead (Pb) mg/L 0.0003 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030
Lithium (Li) mg/L 0.02 0.151 0.152 0.154 0.154 0.156 0.131 0.134 0.122 0.124 0.159 0.182 0.202 0.113 0.109
Magnesium (Mg) mg/L 1 1020 1030 962 1040 1040 700 709 675 674 851 990 988 691 684
Manganese (Mn) mg/L 0.0002 0.00282 0.00285 0.00211 0.00123 0.00088 0.00162 0.00197 0.00291 0.00272 0.00201 0.00269 0.00262 0.00227 0.00180
Mercury (Hg) mg/L  Inorganic Hg: 0.000016° 0.00001 <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
Molybdenum (Mo) mg/L 0.002 0.0086 0.0089 0.0091 0.0089 0.0091 0.0067 0.0071 0.0064 0.0064 0.0077 0.0094 0.0099 0.0068 0.0063
Nickel (Ni) mg/L 0.0005 0.00073 0.00091 0.00111 0.00054 0.00064 0.00079 0.00092 0.00085 0.00077 0.00072 0.00076 0.00073 0.00237 0.00075
Phosphorus (P) mg/L 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
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Appendix B. Raw Marine Water Quality Data, Back River Project, 2012

Location Bl-4 04-10 04-12 04-14 04-20 04-22
Sample ID BI-4 (SF) Bl-4 (AP)rep 1 Bl-4 (AP) rep 2 Bi-4 (BP) BI-4 (DP) |04-10-1 REP 1 04-12-1 04-14-SF1 1M 04-14-SF2 1M 04-14-AP 10M  04-14-BP 14M  04-14-DP 25M 04-20-1 1M 04-22-1 1M
Replicate 1 1 2 1 1 1 1 1 2 1 1 1 1 1
Date Sampled CCME Guidelines for Realised 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12
Depth Sampled (m) the Protection of Detection 1 8.4 8.4 23.4 33.4 1 1 1 1 10 14 25 1 1
ALS Sample ID Units Aquatic Life? Limits L1134477-13 L1134477-14 L1134477-18 L1134477-15 L1134477-16 | L1190279-6 | L1190279-8 L1190279-1 L1190279-2 L1190279-3 L1190279-4 L1190279-5 L1190204-7 L1190204-6
Potassium (K) mg/L 20 309 309 292 313 318 216 221 212 214 271 310 314 218 218
Rhenium (Re) mg/L 0.0005 <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
Rubidium (Rb) mg/L 0.005 0.0907 0.0924 0.0934 0.0943 0.0956 0.0695 0.0699 0.0656 0.0674 0.0834 0.0971 0.103 0.0650 0.0633
Selenium (Se) mg/L 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Silicon (Si) mg/L 0.5 0.62 0.63 0.63 0.89 0.80 <0.50 <0.50 0.66 0.50 0.50 0.84 0.92 <0.50 <0.50
Silver (Ag) mg/L 0.0001 <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
Sodium (Na) mg/L 20 8730 8760 8230 8860 8940 5820 5960 5730 5770 7590 8730 8750 5940 5910
Strontium (Sr) mg/L 0.05 5.88 5.87 5.54 5.94 6.01 4.06 4.18 4.02 4.05 5.07 5.81 5.84 4.16 4.12
Tellurium (Te) mg/L 0.0005 <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
Thallium (Tl) mg/L 0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thorium (Th) mg/L 0.0005 <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
Tin (Sn) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Titanium (Ti) 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 <0.0050 <0.0050
Tungsten (W) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Uranium (U) mg/L 0.00005 0.00253 0.00246 0.00245 0.00256 0.00251 0.00153 0.00160 0.00164 0.00160 0.00197 0.00220 0.00222 0.00174 0.00176
Vanadium (V) mg/L 0.0005 0.00069 0.00065 0.00069 0.00067 0.00075 0.00051 0.00060 0.00064 0.00057 0.00059 0.00066 0.00070 0.00056 <0.00050
Yttrium (Y) mg/L 0.0005 <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
Zinc (Zn) mg/L 0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0035 <0.0030 <0.0030 <0.0030 <0.0030 0.0048 <0.0030
Zirconium (Zr) mg/L 0.0005 <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
Dissolved Metals

Aluminum (Al) mg/L 0.005 <0.0050 <0.0050 <0.0050 <0.0050 0.0056 0.0072 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Antimony (Sb) mg/L 0.0005 <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
Arsenic (As) mg/L 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Barium (Ba) mg/L 0.001 0.0128 0.0128 0.0119 0.0115 0.0111 0.0108 0.0107 0.0110 0.0100 0.0107 0.0110 0.0108 0.0110 0.0107
Beryllium (Be) mg/L 0.0005 <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
Bismuth (Bi) mg/L 0.0005 <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
Boron (B) mg/L 0.1 3.77 3.85 3.87 3.94 3.84 3.52 3.74 3.20 3.21 4.25 4.75 4.88 2.97 2.85
Cadmium (Cd) mg/L 0.00005 0.000053 0.000065 <0.000050 <0.000050 <0.000050 0.000087 0.000098 0.000086 0.000073 0.000095 0.000106 0.000109 0.000064 0.000056
Calcium (Ca) mg/L 0.5 328 324 310 326 325 229 225 217 219 292 332 333 225 224
Cesium (Cs) mg/L 0.0005 <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
Chromium (Cr) mg/L 0.0005 <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 0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000056 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Copper (Cu) mg/L 0.0005 0.00154 0.00071 <0.00050 <0.00050 <0.00050 0.00057 0.00062 0.00072 0.00064 <0.00050 <0.00050 <0.00050 0.00062 0.00061
Gallium (Ga) mg/L 0.0005 <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
Iron (Fe) mg/L 0.01 <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
Lead (Pb) mg/L 0.0003 0.00038 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030
Lithium (Li) mg/L 0.02 0.155 0.153 0.157 0.157 0.155 0.139 0.144 0.128 0.123 0.165 0.186 0.194 0.113 0.111
Magnesium (Mg) mg/L 1 1040 1030 1000 1040 1050 711 706 676 682 853 991 985 700 694
Manganese (Mn) mg/L 0.0002 0.00271 0.00271 0.00183 0.00048 0.00032 0.00139 0.00139 0.00141 0.00123 0.00110 0.00132 0.00092 0.00127 0.00095
Mercury (Hg) mg/L 0.00001 <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
Molybdenum (Mo) mg/L 0.002 0.0089 0.0092 0.0091 0.0093 0.0090 0.0070 0.0070 0.0068 0.0067 0.0086 0.0093 0.0099 0.0063 0.0063
Nickel (Ni) mg/L 0.0005 0.00113 0.00107 0.00069 0.00072 0.00067 0.00077 0.00082 0.00076 0.00079 0.00076 0.00087 0.00061 0.00083 0.00086
Phosphorus (P) mg/L 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Potassium (K) mg/L 20 313 311 301 317 317 222 219 213 214 269 312 307 222 220
Rhenium (Re) mg/L 0.0005 <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
Rubidium (Rb) mg/L 0.005 0.0925 0.0933 0.0939 0.0971 0.0951 0.0707 0.0739 0.0695 0.0642 0.0874 0.0979 0.104 0.0669 0.0640
Selenium (Se) mg/L 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Silicon (Si) mg/L 0.5 0.60 0.63 0.72 0.86 0.81 <0.50 0.50 <0.50 <0.50 <0.50 0.80 0.86 <0.50 <0.50
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Appendix B. Raw Marine Water Quality Data, Back River Project, 2012

Location Bl-4 04-10 04-12 04-14 04-20 04-22
Sample ID Bl-4 SF)  Bl-4 (AP)rep1 BI-4 (AP)rep 2 BI-4 (BP) Bl-4 (DP) |04-10-1REP 1| 04-12-1 04-14-SF1 1M 04-14-SF2Z 1M 04-14-AP 10M  04-14-BP 14M  04-14-DP 25M | 04-20-1 1M | 04-22-1 1M
Replicate 1 1 2 1 1 1 1 1 2 1 1 1 1 1

Date Sampled CCME Guidelines for  Realised 12-Apr-12 12-Apr-12 12-Apr-12 12-Apr-12  12-Apr-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12
Depth Sampled (m) the Protection of Detection 1 8.4 8.4 23.4 33.4 1 1 1 1 10 14 25 1 1

ALS Sample ID Units Aquatic Life® Limits | L1134477-13  L1134477-14  L1134477-18 L1134477-15 L1134477-16 | L1190279-6 | L1190279-8 | L1190279-1  L1190279-2  L1190279-3  L1190279-4  L1190279-5 | L1190204-7 | L1190204-6
Silver (Ag) mg/L 0.0001 <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
Sodium (Na) mg/L 20 8840 8780 8560 8940 8920 5960 5900 5730 5780 7680 8720 8530 6030 5990
Strontium (Sr) mg/L 0.05 5.94 5.89 5.73 6.02 6.00 4.17 4.12 4.02 4.03 5.11 5.81 5.69 4.23 4.21
Tellurium (Te) mg/L 0.0005 <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
Thallium (TU) mg/L 0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thorium (Th) mg/L 0.0005 <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
Tin (Sn) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Titanium (Ti) 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 <0.0050 <0.0050
Tungsten (W) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Uranium (U) mg/L 0.00005 0.00250 0.00252 0.00251 0.00252 0.00251 0.00154 0.00166 0.00167 0.00165 0.00200 0.00223 0.00221 0.00183 0.00178
Vanadium (V) mg/L 0.0005 0.00068 0.00069 0.00059 0.00079 0.00080 <0.00050 <0.00050 <0.00050 <0.00050 0.00057 0.00062 0.00068 <0.00050 <0.00050
Yttrium (Y) mg/L 0.0005 <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
Zinc (Zn) mg/L 0.003 <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 <0.0030
Zirconium (Zr) mg/L 0.0005 <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

Notes:

Shaded cells indicate concentration was above CCME water quality guideline for the protection of aquatic life (CCME 2012)

@ Canadian water quality guidelines for the protection of marine aquatic life, Canadian Council of Ministers of the Environment, Updated January 2012.

b Interim guideline.
¢ Dependent on background levels
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Appendix B. Raw Marine Water Quality Data, Back River Project, 2012

Location 04-24 04-30 04-32 04-40 04-42 04-44
Sample ID 04-24-AP1 9M 04-24-AP2 9M 04-24-SF 1M  04-24-BP 13M 04-24-DP 25M 04-30-1 04-32-1 04-32-2 04-40-1 1M | 04-42-1 1M | 04-44-SF 1M 04-44-AP 8M 04-44-BP1 14M  04-44-BP2 14M 04-44-DP 30M
Replicate 1 2 1 1 1 1 1 2 1 1 1 1 1 2 1
Date Sampled CCME Guidelines for Realised 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12
Depth Sampled (m) the Protection of Detection 9 9 1 13 25 1 1 1 1 1 1 8 14 14 30
ALS Sample ID Units Aquatic Life? Limits L1190204-1 L1190204-2 L1190204-3 L1190204-4 L1190204-5 | L1190274-1 | L1190279-9 L1190274-2 | L1190237-6 | L1190237-7 | L1190237-1 L1190237-2 L1190237-3 L1190237-4 L1190237-5
Physical Tests
Hardness (as CaCO;) mg/L 4.3 3770 3740 3410 4630 4960 3460 3440 3410 3360 3520 3350 3760 4700 4800 4950
pH pH Units 7.0-8.7 0.1 7.78 7.79 7.85 7.74 7.68 7.87 7.85 7.88 7.87 7.87 7.81 7.83 7.79 7.74 7.73
Alkalinity, Bicarbonate (as CaCOs;) mg/L 2.0 105 103 96.1 116 119 96.1 97.5 92.0 92.3 96.2 93.0 101 116 118 119
Alkalinity, Carbonate (as CaCOs;) mg/L 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCOs) mg/L 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCOs;) mg/L 2.0 105 103 96.1 116 119 96.1 97.5 92.0 92.3 96.2 93.0 101 116 118 119
Total Suspended Solids mg/L o 2.0 <2.0 <2.0 <2.0 2.4 <2.0 3.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Turbidity mg/L c 0.1 0.62 0.64 0.71 1.03 0.36 1.54 1.15 0.71 1.16 0.88 0.61 0.63 0.68 0.67 0.25
Major Anions mg/L
Bromide (Br) mg/L 5 48.4 46.2 41.3 57.4 61.8 42.2 43.5 43.8 41.8 41.4 42.4 49.7 59.3 59.3 61.7
Chloride (Cl) mg/L 50 11800 11600 10600 14800 15800 10600 10900 10800 10500 10600 10800 12300 14800 15100 15700
Fluoride (F) mg/L 0.75 - 2.00 1.01 0.96 0.82 1.01 1.06 0.94 0.78 0.96 0.82 0.82 0.78 1.00 1.10 1.05 1.08
Sulphate (SO,) mg/L 50 1670 1650 1500 2090 2240 1510 1540 1530 1480 1480 1520 1740 2090 2130 2220
Nutrients
Ammonia, Total (as N) 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 <0.0050 <0.0050 <0.0050
Nitrate and Nitrite (as N) mg/L 0.006 <0.0060 <0.0060 <0.0060 <0.0060 0.138 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 0.0071 0.0583 0.141
Nitrate (as N) mg/L 3.612° 0.006 <0.0060 <0.0060 <0.0060 <0.0060 0.138 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 0.0562 0.141
Nitrite (as N) mg/L 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0020 0.0021 <0.0020
Orthophosphate (as P) mg/L 0.001 0.0223 0.0221 0.0168 0.0359 0.0522 0.0177 0.0170 0.0179 0.0171 0.0166 0.0167 0.0236 0.0340 0.0416 0.0516
Total Phosphorus (P) mg/L 0.002 0.0277 0.0277 0.0224 0.0426 0.0521 0.0246 0.0234 0.0238 0.0215 0.0246 0.0207 0.0376 0.0395 0.0478 0.0518
Silicate (as Si0,) mg/L 0.5 0.91 0.93 0.70 0.80 1.58 0.72 0.82 0.79 0.74 0.80 0.77 0.89 0.82 1.23 1.74
Organic Carbon
Total Organic Carbon mg/L 0.5 1.82 1.78 1.93 1.89 1.27 1.88 2.01 1.89 1.85 1.85 1.97 1.83 1.69 1.57 1.27
Total Metals
Aluminum (Al) mg/L 0.005 0.0131 0.0111 0.0136 0.0104 0.0072 0.0272 0.0148 0.0134 0.0180 0.0126 0.0183 0.0082 0.0076 0.0084 <0.0050
Antimony (Sb) mg/L 0.0005 <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 <0.00050
Arsenic (As) mg/L 0.0125° 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Barium (Ba) mg/L 0.001 0.0112 0.0112 0.0108 0.0121 0.0118 0.0101 0.0101 0.0105 0.0105 0.0098 0.0102 0.0104 0.0116 0.0121 0.0108
Beryllium (Be) mg/L 0.0005 <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 <0.00050
Bismuth (Bi) mg/L 0.0005 <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 <0.00050
Boron (B) mg/L 0.1 2.88 2.95 2.73 3.72 4.07 2.90 3.45 3.09 3.50 3.37 3.06 3.46 4.30 4.62 4.74
Cadmium (Cd) mg/L 0.00012 0.00005 <0.000050 0.000053 <0.000050 0.000076 0.000065 0.000072 0.000093 0.000097 0.000122 0.000093 0.000074 0.000096 0.000116 0.000130 0.000140
Calcium (Ca) mg/L 0.5 235 241 218 301 331 219 218 219 218 221 218 244 313 328 336
Cesium (Cs) mg/L 0.0005 <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 <0.00050
Chromium (Cr) mg/L Cr(VI): 0.0015; Cr(lll): 0.0005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00051 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00136
0.056
Cobalt (Co) mg/L 0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000057 <0.000050 <0.000050 0.000053 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Copper (Cu) mg/L 0.0005 0.00073 0.00069 0.00072 0.00055 <0.00050 0.00119 0.00071 0.00069 0.00080 0.00064 0.00073 0.00072 <0.00050 <0.00050 <0.00050
Gallium (Ga) mg/L 0.0005 <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 <0.00050
Iron (Fe) mg/L 0.01 0.021 0.018 0.021 0.019 <0.010 0.036 0.020 0.018 0.023 0.016 0.015 0.013 0.012 0.012 <0.010
Lead (Pb) mg/L 0.0003 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030
Lithium (Li) mg/L 0.02 0.114 0.117 0.106 0.150 0.164 0.116 0.130 0.128 0.135 0.129 0.122 0.136 0.170 0.187 0.189
Magnesium (Mg) mg/L 1 754 759 679 906 988 695 687 686 686 686 687 760 938 966 996
Manganese (Mn) mg/L 0.0002 0.00216 0.00218 0.00197 0.00256 0.00322 0.00213 0.00183 0.00177 0.00193 0.00165 0.00175 0.00196 0.00203 0.00271 0.00355
Mercury (Hg) mg/L  Inorganic Hg: 0.000016° 0.00001 <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 <0.000010
Molybdenum (Mo) mg/L 0.002 0.0065 0.0066 0.0061 0.0083 0.0095 0.0061 0.0066 0.0065 0.0067 0.0067 0.0063 0.0070 0.0089 0.0097 0.0098
Nickel (Ni) mg/L 0.0005 0.00085 0.00081 0.00075 0.00082 0.00063 0.00077 0.00084 0.00079 0.00083 0.00086 0.00084 0.00084 0.00060 0.00066 0.00057
Phosphorus (P) mg/L 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
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Appendix B. Raw Marine Water Quality Data, Back River Project, 2012

Location 04-24 04-30 04-32 04-40 04-42 04-44

Sample ID 04-24-AP1 9M 04-24-AP2 9M 04-24-SF 1M  04-24-BP 13M 04-24-DP 25M 04-30-1 04-32-1 04-32-2 04-40-1 1M | 04-42-1 1M | 04-44-SF 1M 04-44-AP 8M 04-44-BP1 14M  04-44-BP2 14M 04-44-DP 30M
Replicate 1 2 1 1 1 1 1 2 1 1 1 1 1 2 1
Date Sampled CCME Guidelines for Realised 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12
Depth Sampled (m) the Protection of Detection 9 9 1 13 25 1 1 1 1 1 1 8 14 14 30
ALS Sample ID Units Aquatic Life? Limits L1190204-1 L1190204-2 L1190204-3 L1190204-4 L1190204-5 | L1190274-1 | L1190279-9 L1190274-2 | L1190237-6 | L1190237-7 | L1190237-1 L1190237-2 L1190237-3 L1190237-4 L1190237-5
Potassium (K) mg/L 20 229 236 214 285 315 216 212 212 211 213 213 239 295 305 315
Rhenium (Re) mg/L 0.0005 <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 <0.00050
Rubidium (Rb) mg/L 0.005 0.0687 0.0687 0.0636 0.0874 0.0948 0.0635 0.0705 0.0680 0.0713 0.0678 0.0674 0.0724 0.0904 0.0978 0.0968
Selenium (Se) mg/L 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Silicon (Si) mg/L 0.5 0.52 0.53 <0.50 0.57 0.90 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.75 0.92
Silver (Ag) mg/L 0.0001 <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 <0.00010
Sodium (Na) mg/L 20 6380 6490 5890 8130 8950 5830 5710 5800 5740 5810 5730 6420 8340 8540 8860
Strontium (Sr) mg/L 0.05 4.45 4.52 4.1 5.42 5.96 4.07 4.00 4.07 4.04 4.10 4.00 4.51 5.58 5.71 5.94
Tellurium (Te) mg/L 0.0005 <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 <0.00050
Thallium (Tl) mg/L 0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thorium (Th) mg/L 0.0005 <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 <0.00050
Tin (Sn) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Titanium (Ti) 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 <0.0050 <0.0050 <0.0050
Tungsten (W) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Uranium (U) mg/L 0.00005 0.00195 0.00199 0.00176 0.00234 0.00253 0.00163 0.00155 0.00155 0.00160 0.00154 0.00157 0.00174 0.00219 0.00213 0.00222
Vanadium (V) mg/L 0.0005 0.00054 0.00050 0.00051 0.00062 0.00071 0.00054 <0.00050 0.00051 <0.00050 <0.00050 <0.00050 0.00053 0.00065 0.00064 0.00146
Yttrium (Y) mg/L 0.0005 <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 <0.00050
Zinc (Zn) mg/L 0.003 <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 <0.0030 <0.0030
Zirconium (Zr) mg/L 0.0005 <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 <0.00050
Dissolved Metals

Aluminum (Al) mg/L 0.005 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Antimony (Sb) mg/L 0.0005 <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 <0.00050
Arsenic (As) mg/L 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Barium (Ba) mg/L 0.001 0.0112 0.0113 0.0107 0.0119 0.0119 0.0106 0.0108 0.0108 0.0105 0.0105 0.0104 0.0109 0.0108 0.0121 0.0109
Beryllium (Be) mg/L 0.0005 <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 <0.00050
Bismuth (Bi) mg/L 0.0005 <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 <0.00050
Boron (B) mg/L 0.1 2.96 2.99 2.73 3.73 4.09 2.88 3.66 3.18 3.28 3.38 3.21 3.59 4.35 3.44 4.82
Cadmium (Cd) mg/L 0.00005 <0.000050 <0.000050 0.000052 0.000060 0.000073 0.000075 0.000083 0.000085 0.000094 0.000095 0.000095 0.000095 0.000118 0.000083 0.000131
Calcium (Ca) mg/L 0.5 242 238 218 311 335 226 222 222 217 229 218 244 319 324 337
Cesium (Cs) mg/L 0.0005 <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 <0.00050
Chromium (Cr) mg/L 0.0005 <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 0.00058
Cobalt (Co) mg/L 0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Copper (Cu) mg/L 0.0005 0.00065 0.00056 0.00065 <0.00050 0.00071 0.00060 0.00057 0.00057 0.00059 0.00057 0.00081 0.00059 <0.00050 <0.00050 <0.00050
Gallium (Ga) mg/L 0.0005 <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 <0.00050
Iron (Fe) mg/L 0.01 <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 <0.010
Lead (Pb) mg/L 0.0003 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030
Lithium (Li) mg/L 0.02 0.118 0.120 0.110 0.150 0.167 0.117 0.138 0.126 0.133 0.132 0.121 0.143 0.180 0.135 0.195
Magnesium (Mg) mg/L 1 767 764 695 935 1000 703 701 694 683 717 680 764 947 970 997
Manganese (Mn) mg/L 0.0002 0.00084 0.00113 0.00128 0.00134 0.00100 0.00126 0.00108 0.00110 0.00123 0.00107 0.00120 0.00092 0.00148 0.00170 0.00198
Mercury (Hg) mg/L 0.00001 <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 <0.000010
Molybdenum (Mo) mg/L 0.002 0.0066 0.0069 0.0061 0.0084 0.0092 0.0064 0.0071 0.0066 0.0066 0.0064 0.0065 0.0072 0.0092 0.0086 0.0096
Nickel (Ni) mg/L 0.0005 0.00103 0.00089 0.00073 0.00072 0.00070 0.00076 0.00097 0.00085 0.00094 0.00088 0.00084 0.00078 0.00065 0.00084 0.00054
Phosphorus (P) mg/L 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Potassium (K) mg/L 20 239 231 214 294 319 222 216 216 210 220 213 239 298 307 316
Rhenium (Re) mg/L 0.0005 <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 <0.00050
Rubidium (Rb) mg/L 0.005 0.0695 0.0699 0.0637 0.0874 0.0949 0.0663 0.0697 0.0670 0.0701 0.0692 0.0660 0.0755 0.0952 0.0850 0.101
Selenium (Se) mg/L 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Silicon (Si) mg/L 0.5 0.55 <0.50 <0.50 <0.50 0.91 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.51 <0.50 0.66 0.90
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Appendix B. Raw Marine Water Quality Data, Back River Project, 2012

Location 04-24 04-30 04-32 04-40 04-42 04-44

Sample ID 04-24-AP1 9M 04-24-AP2 9M 04-24-SF 1M  04-24-BP 13M 04-24-DP 25M 04-30-1 04-32-1 04-32-2 04-40-1 1M | 04-42-1 1M | 04-44-SF 1M 04-44-AP 8M 04-44-BP1 14M  04-44-BP2 14M 04-44-DP 30M
Replicate 1 2 1 1 1 1 1 2 1 1 1 1 1 2 1
Date Sampled CCME Guidelines for Realised 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12 3-Aug-12
Depth Sampled (m) the Protection of Detection 9 9 1 13 25 1 1 1 1 1 1 8 14 14 30
ALS Sample ID Units Aquatic Life? Limits L1190204-1 L1190204-2 L1190204-3 L1190204-4 L1190204-5 | L1190274-1 | L1190279-9 L1190274-2 | L1190237-6 | L1190237-7 | L1190237-1 L1190237-2 L1190237-3 L1190237-4 L1190237-5
Silver (Ag) mg/L 0.0001 <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 <0.00010
Sodium (Na) mg/L 20 6900 6400 5890 8330 9010 6020 5800 5860 5730 6020 5720 6440 8510 8620 8940
Strontium (Sr) mg/L 0.05 4.58 4.46 4.13 5.58 5.99 4.21 4.06 4.11 4.04 4.24 4.01 4.53 5.69 5.77 5.97
Tellurium (Te) mg/L 0.0005 <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 <0.00050
Thallium (Tl) mg/L 0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000058 <0.000050
Thorium (Th) mg/L 0.0005 <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 <0.00050
Tin (Sn) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Titanium (Ti) 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 <0.0050 <0.0050 <0.0050
Tungsten (W) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Uranium (U) mg/L 0.00005 0.00199 0.00204 0.00182 0.00244 0.00260 0.00166 0.00151 0.00167 0.00170 0.00156 0.00157 0.00176 0.00215 0.00256 0.00249
Vanadium (V) mg/L 0.0005 0.00052 <0.00050 <0.00050 0.00062 0.00074 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00064 0.00066 0.00069
Yttrium (Y) mg/L 0.0005 <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 <0.00050
Zinc (Zn) mg/L 0.003 <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 <0.0030 <0.0030
Zirconium (Zr) mg/L 0.0005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00057 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Notes:

Shaded cells indicate concentration was above CCME water quality guideline for the protection of aquatic life (CCME 2012)

@ Canadian water quality guidelines for the protection of marine aquatic life, Canadian Council of Ministers of the Environment, Updated January 2012.
b Interim guideline.

¢ Dependent on background levels
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Appendix B. Raw Marine Water Quality Data, Back River Project, 2012

Location 06-10 06-20 06-22 06-24 06-30 06-32 06-40 06-42
Sample ID 06-10-1 1M 06-10-2 1M 06-20-1 06-22 2.5M 06-24-SF 1M 06-24-AP1 4M 06-24-AP2 4M 06-24-BP 8M 06-24-DP 13M 06-30 1M 06-32 3M 06-40-1 1M 06-42 2.5M
Replicate 1 2 1 1 1 1 2 1 1 1 1 1 1
Date Sampled CCME Guidelines for Realised 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12
Depth Sampled (m) the Protection of Detection 1 1 1 2.5 1 4 4 8 13 1 3 1 2.5
ALS Sample ID Units Aquatic Life? Limits L1189353-3 L1189353-4 L1189353-29 L1189350-1 L1189346-1 L1189346-2 L1189346-3 L1189346-4 L1189346-5 L1189350-3 L1189350-2 L1189350-4 L1189350-5
Physical Tests
Hardness (as CaCO;) mg/L 4.3 3200 3090 3060 3030 3190 3220 3220 4880 5050 3270 3140 3270 3080
pH pH Units 7.0-8.7 0.1 7.76 7.80 7.82 7.77 7.79 7.80 7.80 7.73 7.62 7.83 7.81 7.84 7.81
Alkalinity, Bicarbonate (as CaCO;) mg/L 2.0 92.7 97.4 91.8 90.2 91.6 90.6 92.3 120 123 87.6 87.6 90.6 87.6
Alkalinity, Carbonate (as CaCOs;) mg/L 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCOs) mg/L 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCOs;) mg/L 2.0 92.7 97.4 91.8 90.2 91.6 90.6 92.3 120 123 87.6 87.6 90.6 87.6
Total Suspended Solids mg/L c 2.0 4.6 3.5 19.7 12.4 7.2 8.3 7.6 2.7 2.7 6.4 <2.0 3.0 <2.0
Turbidity mg/L c 0.1 3.77 3.65 16.2 10.2 6.31 6.45 6.55 1.87 1.74 6.12 1.18 2.17 1.23
Major Anions mg/L
Bromide (Br) mg/L 5 38.9 39.2 38.4 38.6 37.6 37.6 371 57.7 62.5 38.0 38.9 37.9 39.6
Chloride (Cl) mg/L 50 10100 10300 10100 10200 9990 10200 10200 15400 16700 10200 10300 10200 10300
Fluoride (F) mg/L 0.75 - 2.00 0.80 0.79 0.78 0.76 <0.75 0.82 0.77 0.98 1.01 0.79 0.78 0.85 0.84
Sulphate (SO,) mg/L 50 1410 1450 1430 1440 1400 1420 1440 2180 2370 1430 1450 1420 1440
Nutrients
Ammonia, Total (as N) 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 <0.0050
Nitrate and Nitrite (as N) mg/L 0.006 <0.0060 <0.0060 <0.0060 <0.51 <0.0060 <0.0060 <0.0060 0.0067 0.101 <0.51 <0.51 <0.51 <0.51
Nitrate (as N) mg/L 3.612° 0.006 <0.50 <0.50 <0.50 <0.0060 <0.0060 <0.0060 <0.0060 <0.0063 0.0901 <0.0060 <0.0060 <0.0060 <0.0060
Nitrite (as N) mg/L 0.002 <0.10 <0.10 <0.10 <0.0020 <0.0020 <0.0020 <0.0020 0.0058 0.0111 <0.0020 <0.0020 <0.0020 <0.0020
Orthophosphate (as P) mg/L 0.001 0.0143 0.0150 0.0140 0.0142 0.0145 0.0148 0.0145 0.0302 0.0334 0.0143 0.0151 0.0147 0.0153
Total Phosphorus (P) mg/L 0.002 0.0220 0.0218 0.0340 0.0260 0.0243 0.0264 0.0255 0.0412 0.0453 0.0185 0.0203 0.0196 0.0196
Silicate (as Si0,) mg/L 0.5 0.61 0.59 0.59 0.61 0.64 0.62 0.64 0.90 1.75 0.64 0.63 0.62 0.63
Organic Carbon
Total Organic Carbon mg/L 0.5 1.92 1.91 2.01 2.08 1.84 1.85 1.80 1.71 1.88 2.19 2.10 2.19 2.1
Total Metals
Aluminum (Al) mg/L 0.005 0.0487 0.0493 0.239 0.187 0.0798 0.0980 0.0950 0.0225 0.0255 0.0856 0.0218 0.0373 0.0167
Antimony (Sb) mg/L 0.0005 <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
Arsenic (As) mg/L 0.0125° 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Barium (Ba) mg/L 0.001 0.0111 0.0103 0.0121 0.0115 0.0107 0.0108 0.0112 0.0132 0.0140 0.0108 0.0105 0.0103 0.0101
Beryllium (Be) mg/L 0.0005 <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
Bismuth (Bi) mg/L 0.0005 <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
Boron (B) mg/L 0.1 2.81 2.75 2.62 2.65 2.63 2.65 2.72 3.93 4.30 2.72 2.77 2.72 2.67
Cadmium (Cd) mg/L 0.00012 0.00005 0.000120 0.000069 0.000068 <0.000050 0.000076 0.000068 0.000074 0.000091 0.000128 0.000064 0.000079 0.000070 0.000091
Calcium (Ca) mg/L 0.5 204 204 200 203 218 210 222 335 330 220 199 212 203
Cesium (Cs) mg/L 0.0005 <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
Chromium (Cr) mg/L Cr(VI): 0.0015; Cr(lll): 0.0005 <0.00050 <0.00050 0.00086 0.00058 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
0.056
Cobalt (Co) mg/L 0.00005 0.000079 0.000089 0.000227 0.000137 0.000107 0.000095 0.000102 0.000074 0.000109 0.000102 <0.000050 0.000053 0.000078
Copper (Cu) mg/L 0.0005 0.00126 0.00089 0.00132 0.00090 0.00080 0.00068 0.00065 0.00053 0.00136 0.00085 0.00100 0.00070 0.00131
Gallium (Ga) mg/L 0.0005 <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
Iron (Fe) mg/L 0.01 0.072 0.063 0.298 0.185 0.120 0.113 0.118 0.045 0.086 0.109 0.023 0.040 0.027
Lead (Pb) mg/L 0.0003 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030
Lithium (Li) mg/L 0.02 0.113 0.105 0.102 0.107 0.105 0.107 0.109 0.157 0.171 0.105 0.109 0.107 0.108
Magnesium (Mg) mg/L 1 623 624 612 629 656 641 675 997 995 685 630 668 653
Manganese (Mn) mg/L 0.0002 0.00353 0.00292 0.00570 0.00413 0.00340 0.00323 0.00317 0.00281 0.00589 0.00324 0.00225 0.00243 0.00323
Mercury (Hg) mg/L  Inorganic Hg: 0.000016° 0.00001 <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
Molybdenum (Mo) mg/L 0.002 0.0062 0.0061 0.0058 0.0060 0.0064 0.0058 0.0061 0.0086 0.0094 0.0058 0.0062 0.0062 0.0060
Nickel (Ni) mg/L 0.0005 0.00099 0.00104 0.00136 0.00103 0.00105 0.00090 0.00104 0.00083 0.00183 0.00105 0.00093 0.00094 0.00091
Phosphorus (P) mg/L 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
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Appendix B. Raw Marine Water Quality Data, Back River Project, 2012

Location 06-10 06-20 06-22 06-24 06-30 06-32 06-40 06-42
Sample ID 06-10-1 1M 06-10-2 1M 06-20-1 06-22 2.5M 06-24-SF 1M 06-24-AP1 4M 06-24-AP2 4M 06-24-BP 8M 06-24-DP 13M 06-30 1M 06-32 3M 06-40-1 1M 06-42 2.5M
Replicate 1 2 1 1 1 1 2 1 1 1 1 1 1
Date Sampled CCME Guidelines for Realised 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12
Depth Sampled (m) the Protection of Detection 1 1 1 2.5 1 4 4 8 13 1 3 1 2.5
ALS Sample ID Units Aquatic Life? Limits L1189353-3 L1189353-4 L1189353-29 L1189350-1 L1189346-1 L1189346-2 L1189346-3 L1189346-4 L1189346-5 L1189350-3 L1189350-2 L1189350-4 L1189350-5
Potassium (K) mg/L 20 184 189 181 192 202 194 203 312 304 208 193 200 195
Rhenium (Re) mg/L 0.0005 <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
Rubidium (Rb) mg/L 0.005 0.0636 0.0607 0.0602 0.0618 0.0602 0.0613 0.0602 0.0885 0.0954 0.0604 0.0624 0.0608 0.0608
Selenium (Se) mg/L 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Silicon (Si) mg/L 0.5 0.54 <0.50 1.45 0.90 0.74 0.60 0.73 0.59 1.08 1.08 <0.50 0.65 <0.50
Silver (Ag) mg/L 0.0001 <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
Sodium (Na) mg/L 20 5210 5350 5170 5320 5790 5550 5840 9150 9020 5620 5340 5420 5370
Strontium (Sr) mg/L 0.05 3.65 3.74 3.61 3.72 3.97 3.80 4.01 6.04 5.94 3.97 3.74 3.85 3.73
Tellurium (Te) mg/L 0.0005 <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
Thallium (Tl) mg/L 0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000057 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thorium (Th) mg/L 0.0005 <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
Tin (Sn) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Titanium (Ti) mg/L 0.005 <0.0050 <0.0050 0.0116 0.0074 0.0120 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Tungsten (W) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Uranium (U) mg/L 0.00005 0.00155 0.00152 0.00162 0.00161 0.00159 0.00158 0.00163 0.00221 0.00226 0.00153 0.00160 0.00157 0.00161
Vanadium (V) mg/L 0.0005 0.00060 0.00059 0.00117 0.00082 0.00069 0.00070 0.00068 0.00060 <0.00050 0.00065 <0.00050 0.00052 <0.00050
Yttrium (Y) mg/L 0.0005 <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
Zinc (Zn) mg/L 0.003 0.0054 0.0051 0.0054 0.0063 0.0043 0.0054 0.0039 0.0055 0.0091 0.0059 0.0063 0.0062 0.0056
Zirconium (Zr) mg/L 0.0005 <0.00050 <0.00050 <0.00050 <0.00050 0.00064 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Dissolved Metals

Aluminum (Al) 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 <0.0050
Antimony (Sb) mg/L 0.0005 <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
Arsenic (As) mg/L 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Barium (Ba) mg/L 0.001 0.0106 0.0105 0.0111 0.0106 0.0108 0.0104 0.0103 0.0119 0.0138 0.0103 0.0101 0.0105 0.0101
Beryllium (Be) mg/L 0.0005 <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
Bismuth (Bi) mg/L 0.0005 <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
Boron (B) mg/L 0.1 2.79 2.91 2.73 2.78 2.81 2.76 2.77 4.04 4.23 2.75 2.69 2.82 2.75
Cadmium (Cd) mg/L 0.00005 0.000077 0.000071 0.000079 0.000068 0.000092 0.000076 0.000063 0.000106 0.000132 0.000078 0.000076 0.000075 0.000094
Calcium (Ca) mg/L 0.5 205 209 200 195 216 212 214 329 340 215 203 215 200
Cesium (Cs) mg/L 0.0005 <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
Chromium (Cr) mg/L 0.0005 <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 0.00005 <0.000050 <0.000050 0.000053 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000088 0.000053 <0.000050 <0.000050 <0.000050
Copper (Cu) mg/L 0.0005 0.00068 0.00058 0.00072 0.00064 0.00068 0.00064 <0.00050 0.00083 <0.00050 0.00075 0.00066 0.00066 0.00083
Gallium (Ga) mg/L 0.0005 <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
Iron (Fe) mg/L 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013
Lead (Pb) mg/L 0.0003 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030
Lithium (Li) mg/L 0.02 0.108 0.110 0.108 0.105 0.116 0.109 0.109 0.159 0.167 0.109 0.105 0.105 0.108
Magnesium (Mg) mg/L 1 652 624 623 618 643 654 652 987 1020 663 638 665 627
Manganese (Mn) mg/L 0.0002 0.00124 0.00100 0.00128 0.00078 0.00103 0.00081 0.00085 0.00224 0.00497 0.00124 0.00089 0.00109 0.00117
Mercury (Hg) mg/L 0.00001 <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
Molybdenum (Mo) mg/L 0.002 0.0060 0.0064 0.0065 0.0060 0.0066 0.0060 0.0062 0.0088 0.0092 0.0062 0.0058 0.0061 0.0059
Nickel (Ni) mg/L 0.0005 0.00102 0.00098 0.00094 0.00092 0.00086 0.00086 0.00083 0.00089 0.00107 0.00084 0.00097 0.00090 0.00124
Phosphorus (P) mg/L 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Potassium (K) mg/L 20 196 199 187 180 196 196 199 303 318 204 195 205 194
Rhenium (Re) mg/L 0.0005 <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
Rubidium (Rb) mg/L 0.005 0.0613 0.0633 0.0621 0.0602 0.0639 0.0614 0.0631 0.0893 0.0970 0.0607 0.0602 0.0618 0.0619
Selenium (Se) mg/L 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Silicon (Si) mg/L 0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.52 0.95 <0.50 <0.50 <0.50 <0.50
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Appendix B. Raw Marine Water Quality Data, Back River Project, 2012

Location 06-20 06-22 06-24 06-30 06-32 06-40 06-42
Sample ID 06-10-1 1M 06-10-2 1M 06-20-1 06-22 2.5M 06-24-SF 1M 06-24-AP14M _ 06-24-AP2 4M _ 06-24-BP 8\ 06-24-DP 13M 06-30 1M 06-32 3M 06-40-1 1M 06-42 2.5M
Replicate 1 2 1 1 1 1 2 1 1 1 1 1 1

Date Sampled CCME Guidelines for  Realised 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12
Depth Sampled (m) the Protection of Detection 1 1 1 2.5 1 4 4 8 13 1 3 1 2.5
ALS Sample ID Units Aquatic Life® Limits L1189353-3 L1189353-4 L1189353-29 L1189350-1 L1189346-1 L1189346-2 L1189346-3 L1189346-4 L1189346-5 L1189350-3 L1189350-2 L1189350-4 L1189350-5
Silver (Ag) mg/L 0.0001 <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
Sodium (Na) mg/L 20 5520 5630 5290 5020 5670 5620 5660 8980 9360 5510 5400 5570 5320
Strontium (Sr) mg/L 0.05 3.88 3.96 3.71 3.49 3.89 3.86 3.88 5.92 6.15 3.92 3.76 3.95 3.71
Tellurium (Te) mg/L 0.0005 <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
Thallium (TU) mg/L 0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thorium (Th) mg/L 0.0005 <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
Tin (Sn) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Titanium (Ti) 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 <0.0050
Tungsten (W) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Uranium (U) mg/L 0.00005 0.00165 0.00162 0.00160 0.00160 0.00160 0.00169 0.00167 0.00242 0.00245 0.00159 0.00154 0.00158 0.00163
Vanadium (V) mg/L 0.0005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00058 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Yttrium (Y) mg/L 0.0005 <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
Zinc (Zn) mg/L 0.003 0.0053 0.0053 0.0058 0.0051 0.0097 0.0045 <0.0030 0.0043 0.0045 0.0053 0.0054 0.0052 0.0077
Zirconium (Zr) mg/L 0.0005 <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

Notes:

Shaded cells indicate concentration was above CCME water quality guideline for the protection of aquatic life (CCME 2012)
@ Canadian water quality guidelines for the protection of marine aquatic life, Canadian Council of Ministers of the Environment, Updated January 2012.

b Interim guideline.
¢ Dependent on background levels

Page 12 of 15




Appendix B. Raw Marine Water Quality Data, Back River Project, 2012

Location 06-44 06-50 06-52 06-54
Sample ID 06-44-SF 1M 06-44-AP 6M 06-44-DP 11M 06-50-1 06-52-1 3M  06-52-2 3M [ 06-54-SF1 1M 06-54-SF2 1M 06-54-AP 7M 06-54-BP 15M 06-54-DP 25M
Replicate 1 1 1 1 1 2 1 2 1 1 1
Date Sampled CCME Guidelines for Realised 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12 1-Aug-12
Depth Sampled (m) the Protection of Detection 1 6 11 1 3 3 1 1 7 15 25
ALS Sample ID Units Aquatic Life? Limits L1189350-6 L1189350-7 L1189350-8 | L1189342-1 | L1189342-2 L1189342-3 | L1189342-4 L1189342-5 L1189342-6 L1189342-7 L1189342-8
Physical Tests
Hardness (as CaCO;) mg/L 4.3 3170 3400 4300 3090 3140 3120 3120 3160 3310 4870 5010
pH pH Units 7.0-8.7 0.1 7.83 7.73 7.75 7.73 7.78 7.76 7.78 7.79 7.78 7.68 7.67
Alkalinity, Bicarbonate (as CaCOs;) mg/L 2.0 94.1 97.2 114 89.6 91.7 92.2 88.4 90.5 95.9 118 121
Alkalinity, Carbonate (as CaCOs;) mg/L 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCOs) mg/L 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCOs;) mg/L 2.0 94.1 97.2 114 89.6 91.7 92.2 88.4 90.5 95.9 118 121
Total Suspended Solids mg/L c 2.0 <2.0 <2.0 <2.0 6.9 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Turbidity mg/L c 0.1 0.85 0.66 1.39 6.01 1.10 1.18 0.88 0.80 0.64 0.91 0.34
Major Anions mg/L
Bromide (Br) mg/L 5 39.6 40.4 53.8 38.9 37.6 40.1 39.4 39.5 41.5 59.5 59.8
Chloride (Cl) mg/L 50 10300 11000 14300 9900 9890 10400 10600 10500 10800 15300 15700
Fluoride (F) mg/L 0.75 - 2.00 0.81 0.85 1.03 0.84 0.89 0.77 0.77 <0.75 0.76 0.99 1.03
Sulphate (SO,) mg/L 50 1440 1540 2020 1380 1380 1470 1500 1490 1510 2170 2230
Nutrients
Ammonia, Total (as N) mg/L 0.005 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0081 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrate and Nitrite (as N) mg/L 0.006 <0.51 <0.51 <0.51 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 0.0481 0.152
Nitrate (as N) mg/L 3.612° 0.006 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 0.0447 0.152
Nitrite (as N) mg/L 0.002 <0.0020 <0.0020 0.0039 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0034 <0.0020
Orthophosphate (as P) mg/L 0.001 0.0150 0.0170 0.0313 0.0149 0.0161 0.0158 0.0149 0.0153 0.0171 0.0435 0.0520
Total Phosphorus (P) mg/L 0.002 0.0196 0.0295 0.0367 0.0184 0.0199 0.0191 0.0180 0.0187 0.0214 0.0523 0.0541
Silicate (as Si0,) mg/L 0.5 0.67 0.71 0.94 0.64 0.66 0.66 0.62 0.66 0.71 1.30 1.51
Organic Carbon
Total Organic Carbon mg/L 0.5 2.00 2.10 1.94 2.40 1.94 1.61 1.88 1.81 1.69 1.57 1.04
Total Metals
Aluminum (Al) mg/L 0.005 0.0114 0.0078 0.0203 0.0990 0.0228 0.0109 0.0128 0.0495 0.0105 0.0172 <0.0050
Antimony (Sb) mg/L 0.0005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Arsenic (As) mg/L 0.0125° 0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Barium (Ba) mg/L 0.001 0.0098 0.0105 0.0117 0.0104 0.0098 0.0102 0.0103 0.0103 0.0102 0.0118 0.0112
Beryllium (Be) mg/L 0.0005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Bismuth (Bi) mg/L 0.0005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.0005