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SECTION 1.0 - INTRODUCTION

11 MARY RIVER PROJECT

The Mary River Project (the Project) is an iron ore mining project operated by Baffinland Iron
Mines Corporation (Baffinland) located in the North Baffin region of Baffin Island, Nunavut. The
Mary River Mine Site coordinates are approximately latitude 71° 19’ 35” North and longitude
79° 22’ 30” West. Detailed descriptions of the Project and annual activities can be found in reports
from Knight Piésold (2007b, 2008) and Baffinland (2009 to 2018, incl.).

The Tote Road was first established in the 1960s and extends approximately 100 kilometres
between the Mary River Mine Site (Mine Site) and Milne Port. Currently, the Tote Road is used as
a means of transport of iron ore, personnel, equipment, and supplies between the Mine Site and
Milne Port. Since 2013, there have been ongoing upgrades to sections of the Tote Road as part of
the construction and operation of the Early Revenue Phase (ERP) for the Project and in an effort
to mitigate sedimentation and erosion concerns, and to safely and efficiently transport iron ore

from the Mine Site to Milne Port. Tote Road upgrades have included the following activities:

e Free-span bridges were constructed in 2014 replacing sea container crossings;
e Widening, straightening and realignment of the Tote Road at strategic locations;

e Addition of protective armouring on road embankments and erosion mitigation

measures; and

e Continued installation, movement and/or extension of culverts at identified stream
crossings to improve transportation safety and minimize erosion/sedimentation, while

maintaining fish passage.

A Tote Road Earthworks Execution Plan (TREEP) was developed in April 2017 (Golder 2017) to
address outstanding concerns (damaged culverts, embankment erosion, etc.) along the Tote
Road. The TREEP outlined the planned sedimentation mitigation measures to be completed along
the Tote Road in 2017 and subsequent years. Work executed by Baffinland in 2019 followed the
guidance, recommendations and designs presented in the TREEP as well as the original 2013

designs prepared by Hatch Limited (Hatch).

1.2 AUTHORIZATION FOR WORKS

Fisheries and Oceans Canada (DFO) (1998) defined Harmful Alteration, Disruption or Destruction
(HADD) as: “any meaningful change in one or more habitat components that can reasonably be

expected to cause a real reduction in the capacity of the habitat to support the life requisites of
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fish”. A HADD occurs when the physical, chemical, or biological features of a water body are
sufficiently altered, such that habitat becomes less suitable for one or more life history processes
of fish. Detailed descriptions of the 2007 HADD authorization and any related amendments and
Letters of Advice can be found in previous annual reports (Knight Piésold 2007b, 2008; Baffinland
2009 to 2018, incl.) and the Fish Habitat No Net Loss and Monitoring Plan as described by Knight
Piésold (2007a). Habitat compensation is defined by DFO (1998) as “the replacement of natural
habitat, increase in the productivity of existing habitat, or maintenance of fish production by
artificial means in circumstances dictated by social and economic conditions, where mitigation
techniques and other measures are not adequate to maintain habitats for Canada’s fisheries

resources”.

A total of sixty (60) crossings that were originally identified as HADD (August 2007 Fisheries Act
Authorization), potential compensation, and Letter of Advice (LOA) sites in the August 2007 No
Net Loss and Monitoring Plan and/or subsequent amendments were re-surveyed in spring 2019.
This included the twenty-five (25) fish-bearing crossings monitored annually since 2008/2009 and
the thirty-five (35) fishless crossings that have been periodically surveyed to confirm continued
lack of fish use. The locations of these crossings along the Tote Road are presented in Figure 1. In
addition, sites requiring remediation for potential fish passage issues (e.g., perched culverts) were

identified and a remediation plan was prepared and implemented in early fall 2019.

13 REPORTING

A written report summarizing the monitoring results is to be submitted to the specified office
locations of the Department of Fisheries and Oceans, Fish Habitat Management, Eastern Arctic
Area, on or before December 31 of each year. Annual reports have already been submitted for
the years 2007 to 2018 (Knight Piésold 2007b, 2008 and Baffinland 2009 to 2018, incl.).

This 2019 Annual Report, herein, covers the period of activity up to and including December 31,
2019. It summarizes the fish habitat monitoring results and provides a record for additional works
or undertakings completed in accordance with the approved No Net Loss and Monitoring Plan
(Knight Piésold 2007a) and conditions of the authorization, subsequent amendments, and Letters

of Advice. The report also summarizes 2019 remediation works.
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SECTION 2.0 - PROJECT DESCRIPTION

2.1 CONSTRUCTION WORK

Design summaries and descriptions of work along the Tote Road completed up to the end of 2009
are presented, in detail, in Knight Piésold (2007c) and Baffinland (2009). Road construction
activities and installation of fish access improvement structures at some crossings are described
in Baffinland’s annual reports to DFO (2010 to 2018, incl.).

In order to safely and efficiently transport iron ore from the Mine Site to Milne Port during the
early operational period of the mine, the existing Tote Road has been further upgraded (sections
were straightened, widened and/or moved) to accommodate large haul trucks and in efforts to
mitigate sedimentation and erosion. The first phase of the upgrades involved replacement of sea
container crossings with bridges. Bridge installation was completed during the winter of 2013/14
and seacan container crossings were removed at all locations by early 2017. Modifications to
accommodate upgrades to the Tote Road and specific water crossings to support the ERP of the
Project commenced in 2013 and remain ongoing. Baffinland has received approvals from DFO in

the form of LOAs (Appendix A) and email correspondence to proceed with these changes.

Work completed since the previous annual report (Baffinland 2018) included extensions/repairs
of two (2) culvert crossings at fish bearing sites CV-078 and CV-111. Details of these works are
presented in Table 1 and a photo summary is presented in Appendix B. Future Tote Road
improvements/realignments required in support of on-going operations and future expansion
projects will continue to follow the historical LOAs, original Hatch 2013 drawings and the TREEP.
Baffinland will work with DFO as necessary to ensure planned modifications to fish bearing

crossings are in compliance of the Fisheries Act.

2.2 FISH HABITAT ASSESSMENT

Watercourses initially identified as HADD (n = 25), compensation (n = 12), and LOA (n = 23) sites
(Knight Piésold 2007a) were each assessed for the quality of available fish habitat at least once
between 2006 and 2009 (Baffinland 2009). Three sites originally identified as potential
compensation at the onset of the program (CV-183, CV-181, and BG-16) were not revisited in
2019. Sites CV-183 and CV-181 no longer exist (initial construction upgrades in the winter of
2008/2009 removed these crossings). Site BG-16, originally identified as a compensation site, was
subsequently dropped as it had been incorrectly identified as fish habitat. Sites providing
confirmed fish habitat were monitored annually from 2010-2018 while non fish-bearing sites have
been monitored periodically, including in 2019, to confirm the continued presence of natural fish
barriers to fish use of crossing area habitat (Knight Piésold 2007b, 2008, Baffinland 2009 to 2018,

incl.).
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In 2019, monitoring was conducted at annually monitored fish-bearing crossings and, additionally,
at fishless HADD, compensation, and LOA sites. The purpose of resurveying fishless sites was to
confirm there have been no changes in accessibility (i.e., natural barriers remain in place) or fish
use since the last visit to each site. The emphasis of the 2019 spring monitoring program was to
assess the presence of fish, habitat quality, and upstream accessibility through installed culverts
at all surveyed sites and identify any potential impacts from sedimentation or erosion as a result
of upgrades or general road maintenance. The objective of the program conducted in fall 2019
was to identify and implement remediation measures for crossings in which potential fish passage

issues were identified during the spring program.

Habitat surveys involved observations of substrate, flow characteristics, and potential fish use
along 50 m reaches upstream and downstream of each applicable crossing. Fish presence was
determined through visual surveys and the use of a backpack electrofisher. In previous years, both
methods have proven to be highly reliable techniques for determining fish presence/absence in
the clear, shallow streams that are typical of the study area. Descriptions of habitat and condition
of culverts were noted and photographs were taken. Results of aquatic monitoring are presented

in Section 3.0 and a photo log for each site is provided in Appendix C.

Monitoring will continue in 2020 with descriptions of changes and potential impacts from any

ongoing works in fish bearing streams and on the success of the 2019 remediation program.

2.3 FISH HABITAT COMPENSATION

Compensation works completed for the Tote Road prior to 2009 are described in detail in Knight
Piésold (2007a) and the results of recent compensation works (e.g., rustic fishway at BG-30) and
detailed fish habitat and fish use surveys from 2009 to 2018 are presented in Baffinland (2009 to
2018, incl.). Following successful completion of habitat works at BG-30 (Baffinland 2012), there
was a net habitat gain of approximately 1,050 km?, which together with other gains met the
compensation goals described in Knight Piésold (2007a). Fish presence upstream of the fishway
in BG-30 has been confirmed during site visits from 2013-2019, indicating continuous structural

integrity and successful fish passage.

Page 4



MARY RIVER PROJECT
Tote Road Fish Habitat Monitoring 2019 Annual Report
December 2019

SECTION 3.0 - AQUATIC MONITORING

An aquatic monitoring program was developed to ensure that all measures and works specified
in the No Net Loss and Monitoring Plan (Knight Piésold 2007a), as well as the Fisheries Act
Authorization and amendments, and the TREEP have been implemented and are functioning as
intended. Details of aquatic monitoring conducted up to 2018 are provided in Knight Piésold
(2007b, 2008) and Baffinland (2009 to 2018, incl.). Aquatic monitoring in 2019 focused on

assessing any changes to fish distribution, habitat, and accessibility at all fish-bearing crossings.

3.1 CONSTRUCTION AND TURBIDITY MONITORING

There was no in-stream construction work in 2019 during periods of flow that required turbidity

monitoring.

3.2 WATER QUALITY MONITORING OF BASELINE FISHERIES CULVERTS

Water quality monitoring data from Knight Piésold baseline monitoring work performed during
2005 and 2006, in conjunction with monitoring of the same crossings from 2015-2019 are

presented in Table 2.

3.3 FISH USE ASSESSMENTS

Spring fish use assessments were conducted at sixty (60) sites along the Tote Road from 28 June
to 1 July 2019 (Table 3). Tables 4 and 5 summarize catch statistics for sites where electrofishing
was conducted during spring 2019. Table 6 summarizes habitat and fish use assessments for all
sites, descriptions of any potential fish passage or habitat issues noted in the spring survey and
descriptions of remedial actions conducted in fall 2019. A detailed summary of issues and
remedial actions is provided in Section 3.5. A photographic log of habitat at each surveyed

crossing is provided in Appendix B.

Results of previous surveys were confirmed for the non-fish-bearing sites; twenty-three (23) of
the surveyed sites were not fish-bearing (Table 3), due to the presence of natural barriers
between the road crossings and overwintering habitat. Most of these fishless sites are located at
the north end of the Tote Road near Milne Port where the presence of steep slopes and vertical
drops prevent upstream access from Phillips Creek. Some are also perennially dry channels. There
is fish-bearing habitat downstream of CV-166, but the crossing itself is inaccessible due to a rocky

barrier downstream of the culvert.

Two (2) additional sites (CV-115 and CV-102) that have been previously identified as fish-bearing
were dry during the spring 2019 survey. The stream at CV-115 has not been wetted during survey

periods since 2016 when it consisted of isolated pools, within which were a few stranded juvenile
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Arctic Char (Baffinland 2016). In contrast, CV-102 has typically provided early summer fish habitat,
but an unusually low freshet in 2019 resulted in dry conditions by the time of the survey at the
end of June. In addition, although not dry, water levels in the stream at CV-001 were very low

(0.01-0.02 m) and no fish were captured during electrofishing surveys.

All other surveyed streams were fish-bearing in 2019 (Table 3). Electrofishing surveys captured
nine hundred and sixty-four (964) juvenile Arctic Char and forty-six (46) Ninespine Stickleback at
thirty-one (31) crossings (Tables 4 and 5). Fish were also observed, but not captured, at three (3)
bridge crossings (CV-128, CV-217, and CV-223) and at CV-187. Arctic Char were identified in all of
these streams, while Ninespine Stickleback were found in seven (7) streams, all within the
southern half of the road alignment where they consistently have been more common within the
study area. Site-specific Arctic Char catches ranged from one fish at the CV-106 crossing to eighty-
eight (88) juveniles in the stream crossed by BG-01, a tributary of Camp Lake. Ninespine
Stickleback were most common in streams near Muriel Lake (CV-030, BG-32, and CV-216) with a
maximum of twenty-seven (27) found at site CV-030. Juvenile Arctic Char catch-per-unit-effort
(CPUE) ranged from 0.27 to 8.88 fish/minute and Ninespine Stickleback CPUE ranged from 0.09
to 3.67 fish/minute.

Arctic Char and/or Ninespine Stickleback were captured upstream of culverts at all but four (4)
crossings (CV-111, CV-106, CV-104, and BG-30). At crossing CV-104, juvenile Arctic Char were
observed swimming upstream within the culvert, and though none were captured or observed
upstream of the road, there were no apparent fish passage issues. At crossing BG-30, many
juvenile Arctic Char (total count not obtained) were observed in the large, deep upstream pond,
but they could not be captured and quantified with the electrofisher. The remaining two (2)
crossings with no fish upstream (CV-111 and CV-106) appeared to have potential fish passage
issues at the culvert crossings. The details of these and other issues observed during the 2019

survey are discussed in Section 3.5.

The fork length of captured Arctic Char ranged from 34-280 mm (Table 4). More than 63% of the
catch was 50-99 mm with a mode of 60-69 mm. Relatively few Arctic Char were larger than 179
mm. Ninespine Stickleback ranged in size from 33-68 mm (Table 5). Although there are observed
differences in CPUE and mean lengths between upstream and downstream catches at some sites,
these are not necessarily indicative of fish passage issues at the culvert crossings. Additional
factors can influence fish distribution within a stream such as differences in natural microhabitat
features, water levels, and flows. For example, CPUE was higher downstream and mean fork
lengths were higher upstream at sites BG-27 and BG-24, but these differences are not the result
of fish passage issues. These streams both flow into David Lake from steep hills on the upstream

(west) side of the road and both have natural upstream barriers in the form of subsurface flows
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emerging from a steep, rocky cliff (300-500 m upstream). Downstream of the road, habitat is
relatively low gradient with deeper pools and runs that, combined with proximity to David Lake,
provide abundant habitat for all sizes of juvenile Arctic Char. Upstream of the culverts, habitat

steepens and water velocities increase effectively limiting access to fewer large juveniles.

In contrast, the differences in upstream and downstream catches at CV-111 and CV-225 suggested
fish passage issues. Habitat upstream and downstream of the road at these two (2) crossings is
similar, suggesting no natural barriers or uneven distribution of preferred habitat types that could
be affecting fish movements. It was, therefore, determined that the highly perched culvert at CV-
111 and the combination of perched culvert and high culvert velocities at CV-225 were limiting or
obstructing fish movements. Details of the issues and remediation actions taken in fall 2019 for

these crossings are included in Section 3.5.

3.4 COMPENSATION WORKS

All compensation works completed prior to 2019 remain successful, including fish use of the rustic
fishway installed at BG-30. For more details on habitat compensation activities, see Baffinland
(2009 to 2015, incl.)

3.5 REMEDIATION WORKS

Tote Road monitoring in 2018 identified eleven (11) sites with potential fish passage issues at the
culvert crossings (Baffinland 2018). Two of these (CV-111 and BG-29) involved physical
obstructions in the form of instream road aggregate, which were subsequently removed and
access was restored in summer 2018. Two other crossings (BG-01 and CV-099) had high culvert
velocities suspected to restrict use of upstream habitat to larger juveniles. The low water levels
in spring 2019 eliminated, at least temporarily, these velocity barriers, though they could reoccur
with larger freshets and/or higher flow conditions. A damaged culvert at CV-104 was successfully
repaired in 2018 and the slight perch at BG-24 was remediated with placement of rocks to create
a backflooding effect. The remaining issues identified in 2018 (at crossings CV-129, CV-114, CV-
106, BG-50, and CV-225) had not yet been sufficiently remediated at the time of the spring 2019

survey.

During spring 2019 fisheries assessments, an additional four (4) sites along the Tote Road were
identified as having potential issues regarding fish passage and/or habitat use at the crossings. Of
the nine (9) total sites with identified issues, seven (7) crossings had perched culverts of varying
heights. The remaining two sites contained instream rip rap/road aggregate material blocking or
partially blocking fish movements. To improve conditions at each of these sites, remediation

actions were planned and implemented in early September 2019 (Table 6; Appendix D). A general
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description of the remediation works along with before and after photographs for each of these

sites is provided in Appendix D. A brief summary of the remediation is provided below.

At sites BG-29 and BG-01, instream road aggregate/rip rap was removed from the channel and
full accessibility was restored. Fish movements are expected to be unhindered; however, sites

should be revisited to ensure no additional material enters the watercourse.

At sites with small perches (generally less than 5 cm height; CV-129, CV-216), materials were
placed in stream to create a backwater effect, raising water levels at the downstream end of the
culverts and eliminating the vertical drops. Installed structures also created a step-pool approach
to the culverts to enhance fish passage upstream. These works appeared to be largely successful,

but will require revisiting in spring 2020 to confirm that issues have been corrected.

Sites CV-114, CV-106, and BG-50 had moderately high perches that were mitigated through the
installation of step-pool rocky ramps to improve fish access (Table 6; Appendix D). Ramps were
initially installed at CV-114 and CV-106 in summer 2018 following identification of perching during
the 2018 survey. However, the spring 2019 survey indicated additional work was required on both
ramps to correct persistent passage issues. Installation/modification of ramps at these three
crossings in fall 2019 appeared to be successful at eliminating the perches and providing fish
passage. However, CV-106 and one of the two perched culverts at BG-50 were dry in fall 2019 and
flow patterns down these ramps could therefore not be determined at the time of the

remediation.

Remediation could not be completed at two sites (CV-111 and CV-225) in 2019 (Table 6;
Appendix D). The culvert at CV-111 was reinstalled during winter 2018/2019 to replace two
culverts with a single culvert and reduce erosion of the embankment. However, the new culvert
had a 0.25 m perch, preventing upstream access for fish. A rocky ramp was constructed to
improve fish access to the culvert and upstream habitat in fall 2019. Unfortunately, though access
has likely been improved, due to the height of the original perch, such a drop could not be
completely eliminated by this method. Additional/alternative works may be required for all of the
size classes of juvenile Arctic Char found downstream of this crossing to have full access to

upstream habitat.

The perches at both CV-225 culverts are 0.1-0.2 m with relatively high velocity flows, likely limiting
upstream access to larger juvenile Arctic Char (Tables 4 and 6). There is also a large, deep (1.5 m)
scour pool downstream of the culverts that prevented manual construction of instream works. As
a result, this site could not be safely remediated during fall 2019. An alternative plan will be

developed and implemented in 2020.
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SECTION 4.0 - AUTHORIZED HADD CROSSING INSTALLATION SUMMARY

The locations for current authorized HADD crossings and habitat compensation sites are
presented in Figure 1. As of November 30, 2008, all authorized HADD water crossings were
installed. Remedial work up to August 2009 at the habitat compensation sites was substantially
completed, and by October 2011, additional habitat compensation investigations and access
structure installation were complete at select crossings. In 2012, new culverts were installed at
two HADD crossings (BG-04 and BG-32) and habitat compensation works were completed at
BG-30. No additional work was completed in 2013 due to pending potential upgrades to large
portions of the Tote Road as part of the ERP of the Project. In 2013/14, bridges were installed at
four (4) crossings and culvert replacement/extension was initiated on another crossing. The now
obsolete sea containers were removed from the CV-223 crossing during late fall 2014 and from
BG-50 in late 2016, and from the remaining two (2) crossings in early 2017. During winter
2018/2019, culverts were extended at HADD crossing CV-078 and two (2) improperly installed
culverts at HADD site CV-111 were replaced with a single culvert. A complete and updated list of
the HADD crossings and habitat compensation sites, including crossing IDs, is provided in Table 7.
The datain this table reflect those that were presented in detail in previous reports (Knight Piésold
2007b and 2008, Baffinland 2009), as well as the results from the most recent Tote Road surveys
that were completed since 2010 (Baffinland 2010 to 2018, incl.).
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TABLE 1. SUMMARY OF CHANGES TO TOTE ROAD CROSSINGS AT FISH-BEARING STREAMS COMPLETED FROM DECEMBER 31,
2018 TO DECEMBER 31, 2019

UTM?
Location ID Completed Work Date Completed | Current Crossing Configuration (Fisheries Survey Conducted 28-June — 1-July 2019
Easting Northing
Issues with culvert installation which summer
CcViil 521,355 | 7,954,524 E?<|st|ng_ culverts were replaced 19-Feb-2019 1 X 1m diameter re_medlatl(_)n activities attempted to rectify. May require
with a single new culvert reinstallation of culvert. See tables 6 and 7 for
additional detail.
No potential project-related fish passage or habitat
CVO78A 525,852 | 7,936,787 |Existing culvert was extended 7-Jan-2019 2 X 1.2m diameter issues identified.
No potential project-related fish passage or habitat
CV078B | 525,852 | 7,936,787 |Existing culvert was extended 7-Jan-2019 2 X 1m diameter issues identified.
No potential project-related fish passage or habitat
CV078C 525,852 | 7,936,787 |Existing culvert was extended 7-Jan-2019 1 X 1m diameter issues identified.
No potential project-related fish passage or habitat
Cv078D | 525,852 | 7,936,787 |Existing culvert was extended 7-Jan-2019 1 X 2m diameter issues identified.

1 - Culvert design basis is Hatch (2013)

2 - NAD 83, Zone 17W
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TABLE 2. WATER QUALITY MONITORING OF BASELINE FISHERIES, 2005, 2006, 2015-2019
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Table 2.1 Water Quality Monitoring Of Baseline Fisheries Culverts Surface Water Quality Summary For Sample Site N1-025 (CV128)
Parameters Units Method Detection Limit I LOR | CCME Guideli | Dates Dates
2005 2006 I 2015 I 2016 2017 I 2018 I 2019 I | 14-jun-06 03-Aug-06 08-Sep-06 03-Jul-15 03-Jul-15 12-Aug-15 12-Aug-15 30-Jun-16 30-Jun-16 25-Aug-16 25-Aug-16 30-Jun-17 30-Jun-17 03-Jul-18 03-Jul-18 02-Sep-18 02-Sep-18 21-Jun-19 21-Jun-19 10-Aug-19 10-Aug-19
In Situ Parameters us DS us DS us DS DS us us DS us DS us DS us DS Us DS
Temperature °C - - - - - - - - 0.32 10.41 3.66 - - 7.2 7.2 6.1 7.7 9.6 9.2 33 3.6 5.9 5.9 4.9 4.9 6.1 6.0 145 14.2
Specific Conductance mS/cm - - - - - - - - 0.133 0.12 0.16 0.53 0.58 0.139 0.139 0.390 0.800 0.169 0.116 0.147 0.158 0.0786 0.0785 0.1357 0.1375 0.0756 0.0754 0.1712 0.1705
Dissolved Oxygen mg/L - - - - - - - 5.5-9.5 13.02 11.71 13.03 - - - - - - - - - - - - - - - - - -
Dissolved Oxygen % - - - - - - - - - - - - - 105.9 105.1 103.5 106.2 101.6 103.7 102.4 1023 97.9 97.8 102.2 98.5 102.2 1013 1073 105.4
pH pH units - - - - - - - 6.5-9.0 8.18 8.12 8.21 8.33 8.14 8.3 8.2 7.9 8.3 8.09 8.05 7.62 7.67 8.00 8.16 8.13 7.78 7.92 8.00 8.32 8.25
Wetted Width m - - - - - - - - 76 120 99 - - 50 50 - - - - 30 30 ~25 ~25 ~40 ~35 - - - -
Average Depth m - - - - - - - - too much ice 0.3 0.6 - - 0.5 0.5 - - - - 5 5 - - - - - - - -
Flow Rate m’/s - - - - - - - - - 26.73 - - - - - - - - - 60 51 - - - - - - - -
Physical Parameters
pH pH units - - 0.01 0.1 0.1 0.1 0.1 6.5-9.0 7.85 7.37 7.51 7.79 7.84 8.16 8.04 8.11 8.15 8.08 8.20 7.83 7.84 7.82 7.83 8.22 8.17 791 7.77 8.25 8.32
Conductivity uS/cm 1 5 - - - - - - 145 125.00 166 - - - - - - - - - - - - - - - - - -
Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 - 0.6 0.70 - 11 119 0.45 0.45 10.2 10.8 0.28 0.28 2.43 2.27 2.11 192 0.22 0.28 0.48 0.66 0.24 031
Hardness mg/L as CaCO3 0.5 1 10 10 10 10 0.5 - 73 65.0 85 42 42.0 63.0 62.0 58 53 84.0 84.0 38 42 40 41 81 79 44.7 45.1 85.6 85.9
TSS mg/L - - 2 2 2 2 2 - - - - <2.0 <2.0 <2.0 <2.0 54.8 444 <2.0 7.9 8.4 13.5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
TDS mg/L 30 5 20 20 20 10/20 20/10 - 94 81 108 77 67 72* 67 * 50 240 78 79 37 44 51 51 85 85 49 54 112 108
Dissolved Anions
Alkalinity (mg/L CaCO3) mg/L as CaCO3 2 5 10 10 10 10 10 - 72 67 86 37 41 61 61 42 38 84 84 29 34 37 37 83 83 47 47 93 92
I8 mg/L 03 0.05 - - - - - - <0.05 <0.05 <0.05 - - - - - - - - - - - - - - - - - -
CI mg/L 0.2 1 0.5 0.5 0.5 0.5 0.5 - 1 <1 1 0.53 0.54 0.85 0.89 0.62 0.60 1.46 1.49 0.89 0.88 0.58 0.61 1.36 1.39 0.52 0.55 131 1.33
Fluoride mg/L - - - 0.02 0.02 0.02 - - - - - - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.025 0.026 - - - -
SO, mg/L 0.5 1 0.3 0.3 0.3 0.3 - - 2 <1 4 0.42 0.47 0.0039 0.0031 0.38 0.36 1.18 1.19 0.38 0.39 0.33 0.37 0.73 0.72 - - - -
Nutrients
NH3+NH, mg/LN 0.1 0.02 0.15 0.15 0.15 - - 0.021 -231* 0.1 0.03 0.08 <0.15 <0.15 <0.15 0.19 <0.15 <0.15 <0.15 <0.15 0.16 <0.15 - - - - - - - -
NO, (Nitrite) mg/LN 0.06 0.005 - - - - 0.01 0.06 <0.005 <0.005 0.016 - - - - - - - - - - - - - - <0.010 <0.010 <0.010 <0.010
NO; (Nitrate) mg/LN 0.05 0.1 0.02 0.02 0.02 0.02 0.02 29 <0.10 <0.10 <0.10 <0.020 <0.02 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
NO,+NO3 mg/LN 0.06 0.1 - - - - 0.022 - <0.10 <0.10 <0.10 - - - - - - - - - - - - - - <0.022 <0.022 <0.022 <0.022
/Ammonia, Total as N mg/L - - 0.05 0.02 0.02 0.02 0.01 "Variable® - - - <0.050 <0.050 - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 - - <0.010 <0.010 <0.010 <0.010
Total Phosphorus mg/L 0.02 0.01 0.003 0.003 0.003 0.003 0.003 - <0.01 <0.01 0.03 0.0036 0.0044 0.0039 0.0031 0.0677 0.0354 0.0044 0.0085 0.0107 0.0102 0.0045 0.0046 <0.0030 <0.0030 0.0033 0.0033 <0.0030 <0.0030
Dissolved Phosphorus mg/L - - - - - - - - - - - - - - - - - - - - - - - - - - -
(Organic Compounds
[Phenols mg/L 0.001 0.001 - - - - - 0.004 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - - -
DOC me/L - - 1 1 0.5 0.5 0.50 - - - - 1.7 1.60 17 16 <1.0 <1.0 1.8 1.6 1.84 179 137 1.33 2.04 0.62 172 1.74 1.67 1.96
TOC mg/L - - 1 1 0.5 0.5 0.50 - - - - 1.9 1.90 17 17 1.8 1.4 1.8 2.9 2.09 2.15 1.54 1.85 2.30 0.54 217 2.32 2.05 2.19
TKN mg/L - - 0.15 0.15 0.15 0.15 - - - - - <0.015 <0.015 <0.15 0.19 <0.15 <0.15 <0.15 <0.15 0.16 <0.15 <0.15 <0.15 <0.15 <0.15 - - - -
Chlorophyll-a mg/m3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pheophytin-a mg/m3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total Metals and Non-Metals
Aluminum mg/L 0.004 0.005 0.01 0.01 0.005 0.005 0.005 0.005 - 0.100” 0.006 0.01 0.101 0.029 0.029 0.022 <0.010 0.827 0.759 <0.010 0.014 0.123 0.129 0.047 0.0587 0.0085 0.0053 0.0279 0.0314 0.0078 0.0078
Antimony mg/L - - - 0.0001 0.0001 0.0001 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
Arsenic mg/L 0.005 0.001 0.001 0.0001 0.0001 0.0001 0.0001 0.005 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.00010 <0.00010 0.00023 0.00022 0.00011 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0001
Barium mg/L 0.001 0.01 - 0.0002 0.0002 0.0001 0.0001 - <0.01 <0.01 <0.01 - - - - 0.00801 0.00742 0.00663 0.00672 0.00378 0.00386 0.00315 0.00315 0.00589 0.00589 0.00352 0.00351 0.00728 0.00748
Berylium mg/L - - - 0.0001 0.0001 0.0001 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
Bismuth mg/L - - - 0.00005 0.00005 0.00005 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
Boron mg/L 0.05 0.01 - 0.01 0.01 0.01 0.01 - <0.01 <0.01 <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
Cadmium mg/L 0.0001 0.0001 0.00009 0.00001 0.00001 | 0.000005 | 0.000005 0.000017 <0.0001 <0.0001 <0.0001 <0.000090 <0.000090 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 | <0.0000050 [ <0.0000050 | <0.0000050
Calcium mg/L 0.05 1 0.5 0.5 0.5 0.05 0.05 - 17 16 20 9.47 9.42 15.0 15.2 12,5 11.6 19.1 19.4 8.61 9.76 9.45 9.66 18.6 18.6 9.54 10 20.1 19.9
Cecium mg/L - - - 0.00001 0.00001 0.00001 0.00001 - - - - - - - - 0.000062 0.000058 <0.000010 <0.000010 0.000019 0.000023 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Chromium mg/L 0.001 0.001 - 0.0005 0.0005 0.0005 0.0005 - <0.001 <0.001 <0.001 - - - - 0.00125 0.00115 <0.00050 <0.00050 0.00054 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Cobalt mg/L 0.0003 0.0002 - 0.0001 0.0001 0.0001 0.0001 - <0.0002 <0.0002 <0.0002 - - - - 0.00042 0.00038 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper mg/L 0.0008 0.001 0.001 0.001 0.001 0.001 0.001 0.002 - 0.004* <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 0.0014 0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Iron mg/L 0.02 0.03 0.05 0.05 0.05 0.01 0.01 0.3 <0.03 <0.03 0.12 <0.050 <0.050 <0.050 <0.050 0.805 0.734 <0.050 <0.050 0.133 0.147 0.036 0.049 0.012 0.012 0.022 0.030 0.016 0.15
Lead mg/L 0.0002 0.001 0.0005 0.0001 0.0001 0.00005 0.00005 0.001 - 0.007* <0.001 <0.001 <0.001 <0.00050 <0.00050 <0.00010 <0.00010 0.00069 0.00061 <0.00010 <0.00010 0.000125 0.000158 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium mg/L - - - 0.001 0.001 0.001 0.001 - - - - - - - - 0.0016 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
ium mg/L 0.005 1 0.5 0.05 0.05 0.005 0.005 - 7 6 8 4.24 4.27 6.97 7.23 6.39 5.86 8.93 8.60 4.12 4.18 4.04 4.19 8.41 7.96 4.62 4.60 8.6 8.45
mg/L 0.0007 0.01 0.001 0.0005 0.0005 0.0005 0.0005 - <0.01 <0.01 <0.01 0.0012 0.0013 0.00099 0.00061 0.0247 0.0215 0.00181 0.00265 0.00658 0.0065 0.00211 0.00223 0.00118 0.00122 0.00147 0.00173 0.00159 0.00129
Mercury mg/L 0.0001 0.0001 0.00001 0.00001 0.00001 0.00001 | 0.00001/5 0.000026 <0.0001 <0.0001 <0.0001 <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 <0.000010 | <0.0000050 | <0.0000050
Molybdenum mg/L 0.0003 0.005 0.0005 0.00005 0.00005 0.00005 0.00005 0.073 <0.005 <0.005 <0.005 <0.00050 <0.00050 <0.00050 <0.00050 0.000059 0.000062 0.000157 0.000164 0.000059 0.000078 0.000057 0.000066 0.000122 0.000127 0.000058 0.000068 0.000166 0.000215
Nickel mg/L 0.001 0.005 0.001 0.0005 0.0005 0.0005 0.0005 0.025 - 0.150° <0.005 <0.005 <0.005 <0.0010 <0.0010 <0.0010 <0.0010 0.00093 0.00085 <0.00050 <0.00050 <0.00050 <0.00050 0.00428 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus mg/L - - - 0.05 0.05 0.05 0.05 - - - - - - - - 0.054 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.50
Potassium mg/L 0.02 0.01 1 0.05 0.05 0.05 0.05 - 0.51 0.35 0.51 <1.0 <1.0 0.448 0.454 0.687 0.670 0.564 0.561 0.452 0.455 0.326 0.330 0.491 0.491 0.329 0.325 0.558 0.555
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Parameters Units Method Detection Limit LOR CCME Guid Dates Dates
2005 2006 2015 2016 2017 2018 2019 14-Jun-06 03-Aug-06 08-Sep-06 03-Jul-15 03-Jul-15 12-Aug-15 12-Aug-15 30-Jun-16 30-Jun-16 25-Aug-16 25-Aug-16 30-Jun-17 30-Jun-17 03-Jul-18 03-Jul-18 02-Sep-18 02-Sep-18 21-Jun-19 21-Jun-19 10-Aug-19 10-Aug-19

Rubidium mg/L - - - 0.0002 0.0002 0.0002 0.0002 - - - - 0.00235 0.00231 0.00121 0.00122 0.00093 0.00093 0.00072 0.00074 0.00094 0.00095 0.00065 0.00062 0.0013 0.00125
Selenium mg/L 0.005 0.001 0.0004 0.00005 0.00005 0.00005 0.00005 0.001 <0.001 <0.001 <0.001 <0.00040 <0.00040 <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 <0.000050
Silicon mg/L - - - 0.05 0.05 0.10 0.10 - - - - - - - 1.98 175 0.437 0.451 0.54 0.54 0.32 0.33 0.41 0.4 0.31 0.33 0.54 0.55
Silver mg/L 0.0001 0.0001 - 0.00005 0.00005 0.00005 0.00005 0.0001 <0.0001 <0.0001 <0.0001 - - - - <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
Sodium mg/L 0.05 0.05 0.5 0.5 0.5 0.05 0.05 - 0.61 0.34 115 <0.50 <0.50 0.62 0.63 <0.50 <0.50 0.89 0.88 0.53 0.52 0.332 0.341 0.75 0.74 0.324 0.334 0.788 0.788
Strontium mg/L 0.001 0.001 - 0.001 0.001 0.001 0.001 - 0.012 0.01 0.015 - - - - 0.0074 0.0070 0.0114 0.0116 0.0047 0.0056 0.0057 0.0058 0.0125 0.0129 0.0055 0.0056 0.0127 0.013
Sulphur mg/L - - - 0.5 0.5 0.5 0.5 - - - - - - - <0.50 <0.50 <0.50 0.64 <0.50 <0.50 <0.50 <0.50 0.62 <0.50 <0.50 <0.50 <0.50 <0.50
Tellurium mg/L - - - 0.0002 0.0002 0.0002 0.0002 - - - - - - - <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium mg/L 0.0002 - 0.0003 0.00001 0.00001 0.00001 0.00001 0.0008 - - - <0.00030 <0.00030 <0.000010 <0.000010 0.000016 0.000014 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Thorium mg/L - - - 0.0001 0.0001 0.0001 0.0001 - - - - - - - 0.00138 0.00131 <0.00010 <0.00010 0.00012 0.00015 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Tin mg/L 0.001 0.01 - 0.0001 0.0001 0.0001 0.0001 - <0.01 <0.01 <0.01 - - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium mg/L - - - 0.0003 0.0003 0.0003 0.0003 - - - - - - - 0.0256 0.0238 <0.00030 0.00042 0.00399 0.0045 0.00145 0.00164 <0.00030 <0.00030 0.00083 0.00129 0.00032 <0.00030
Tungsten mg/L - - - 0.0001 0.0001 0.0001 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
Uranium mg/L - - 0.001 0.00001 0.00001 0.00001 0.00001 0.015 - - - <0.0010 <0.0010 0.00135 0.00135 0.000505 0.000481 0.00212 0.00209 0.000299 0.000353 0.000346 0.000347 0.00147 0.00154 0.000367 0.000381 0.00211 0.00219
Vanadium mg/L 0.0009 0.001 - 0.0005 0.0005 0.0005 0.0005 - <0.001 <0.001 <0.001 - - - - 0.00163 0.00149 <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 mg/L 0.001 0.01 0.003 0.003 0.003 0.003 0.003 0.03 <0.01 <0.01 <0.01 <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 <0.0030 <0.0030 <0.0030
Zircounim mg/L - - 0.0003 0.0003 0.0003 0.0002 - - - - - - - - 0.00083 0.00076 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00020 <0.00020 <0.00020 <0.00020
Dissolved Metals and Non-Metals
Aluminum mg/L 0.004 0.005 0.005 - - - - - <0.005 <0.005 0.005 0.029 0.0108 0.0068 0.0122 - - - - - - - - - - - - - -
Arsenic mg/L 0.005 0.001 0.0001 - - - - - <0.001 <0.001 <0.001 <0.00010 <0.00010 <0.00010 <0.00010 - - - - - - - - - - - - - -
Barium mg/L 0.001 0.01 - - - - - - <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - - -
Boron mg/L 0.05 0.01 - - - - - - <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - - -
Cadmium mg/L 0.0001 0.0001 0.00001 - - - - - <0.0001 <0.0001 <0.0001 <0.000010 <0.000010 <0.000010 <0.000010 - - - - - - - - - - - - - -
Calcium mg/L 0.05 1 0.05 - - - - - 16 16 21 9.65 9.46 14.1 14.2 - - - - - - - - - - - - - -
Chromium mg/L 0.001 0.001 - - - - - - <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - - -
Cobalt mg/L 0.0003 0.0002 - - - - - - <0.0002 <0.0002 <0.0002 - - - - - - - - - - - - - - - - - -
Copper mg/L 0.0008 0.001 0.0002 - - - - - <0.001 <0.001 <0.001 0.00034 0.00033 0.00041 0.00043 - - - - - - - - - - - - - -
Iron mg/L 0.02 0.03 0.01 - - - - - <0.03 <0.03 <0.03 0.030 0.015 <0.010 0.014 - - - - - - - - - - - - - -
Lead mg/L 0.0002 0.001 0.00005 - - - - - <0.001 <0.001 <0.001 <0.000050 <0.000050 <0.000050 <0.000050 - - - - - - - - - - - - - -

ium mg/L 0.005 1 0.05 - - - - - 8 6 8 4.44 4.46 6.62 6.47 - - - - - - - - - - - - - -
Manganese mg/L 0.0007 0.01 0.0005 - - - - - <0.01 <0.01 <0.01 0.00102 0.00072 0.00064 0.00084 - - - - - - - - - - - - - -
Mercury mg/L - - 0.00001 - - - - - - - - <0.000010 <0.000010 <0.000010 <0.000010 - - - - - - - - - - - - - -
Molybdenum mg/L 0.0003 0.005 0.00005 - - - - - <0.005 <0.005 <0.005 0.000059 0.000063 0.000123 0.000123 - - - - - - - - - - - - - -
Nickel mg/L 0.001 0.005 0.0005 - - - - - <0.005 <0.005 <0.005 <0.00050 <0.00050 <0.00050 <0.00050 - - - - - - - - - - - - - -

i mg/L 0.02 0.01 0.05 - - - - - 0.52 0.26 0.55 0.361 0.348 0.465 0.463 - - - - - - - - - - - - - -

Selenium mg/L 0.005 0.001 0.00005 - - - - - <0.001 <0.001 <0.001 <0.000050 <0.000050 <0.000050 <0.000050 - - - - - - - - - - - - - -
Silver mg/L 0.0001 0.0001 - - - - - - <0.0001 <0.0001 <0.0001 - - - - - - - - - - - - - - - - - -
Sodium mg/L 0.05 0.05 0.5 - - - - - 0.64 0.28 0.6 <0.50 <0.50 0.62 0.62 - - - - - - - - - - - - - -
Strontium mg/L 0.001 0.001 - - - - - - 0.012 0.011 0.015 - - - - - - - - - - - - - - - - - -
Thallium mg/L 0.0002 - 0.00001 - - - - - - - - <0.000010 <0.000010 <0.000010 <0.000010 - - - - - - - - - - - - - -
Tin mg/L 0.001 0.01 - - - - - - <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - - -
Uranium mg/L - - 0.00001 - - - - - - - - 0.000315 0.000317 0.00127 0.00127 - - - - - - - - - - - - - -
Vanadium mg/L 0.0009 0.001 - - - - - - <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - - -
Zinc mg/L 0.001 0.01 0.001 - - - - - <0.01 <0.01 <0.01 0.0021 <0.0010 <0.0010 0.0011 - - - - - - - - - - - - - -
Notes:

Site Performance Objective's (SPOs) are identified in Baffinland's 2AM-MRY-1325 Water Licence
2006 dissolved oxygen values in mg/L; 2015, 2016, 2017, 2018 and 2019 dissolved oxygen values in % saturation
2018 TDS LOR was 10 in June, 20 in September; 2019 TDS LOR was 20 in June, 10 in August. 2019 Mercury LOR was 0.00001 in June, 0.00005 in August.

* Result qualified by analytical laboratory

SPO and CCME guideline values are pH or Hardness dependent. The lowest to highest applicable guideline value is shown

(1) pH /Temp dependent
(2) pH dependent
(3) Hardness dependent

Analytical values which exceed SPO or calculated CCME guideline value are indicated below:

1

1

|shaded values exceed CCME guidelines
|Bold values exceed SPO guidelines
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Table 2.2 Water Quality Monitoring Of Baseline Fisheries Culverts Surface Water Quality Summary For Sample Site N1-050 (CV099)

Parameters Units Method Detection Limit I LOR I CCME Guideli | Dates Dates
2005 2006 2015 | 2016 I 2017 I 2018 I 2019 I I 13-Jun-05 | 06-Aug-05 09-Sep-05 14-Jun-06 03-Aug-06 | 08-Sep-06 03-Jul-15 03-Jul-15 12-Aug-15 12-Aug-15 30-Jun-16 30-Jun-16 25-Aug-16 || 25-Aug-16 || 29-Jun-17 29-Jun-17 03-Jul-18 03-Jul-18 || 02-Sep-18 02-Sep-18 21-Jun-19 21-Jun-19 11-Aug-19 11-Aug-19

In Situ Parameters us DS us DS DS us DS us us DS us DS us DS us DS us DS

Temperature °C - - - - - - - - 0.11 9.36 4.13 0.04 8.31 2.74 - - 9.3 8.2 10.83 12.19 9 9.1 1.6 2.2 6.1 6.2 5.10 4.50 7.00 7.10 124 119

Specific Conductance mS/cm - - - - - - - - 0.104 0.220 0.308 0.112 0.254 0.305 0.112 0.111 0.337 0.338 - - 0.347 0.353 0.136 0.1489 0.1536 0.1518 0.2694 0.2699 0.1631 0.1634 0.3530 0.3534

Dissolved Oxygen mg/L - - - - - - - 5.5-9.5 13.69 10.95 12.74 13.80 12.02 13.37 - - - - - - - - - - - - - - - - - -

Dissolved Oxygen % - - - - - - - - - - - - - - - - 103.5 101.7 97.4 97 102.5 107.5 101.6 103.3 98.10 98.20 99.30 98.30 98.90 98.70 100.5 98.6

pH pH units - - - - - - - 6.5-9.0 7.54 8.31 8.07 8.17 8.36 8.55 8.27 8.28 8.55 8.53 7.97 7.93 8.24 83 7.77 7.81 8.12 8.09 8.38 8.33 8.26 8.28 8.37 8.37

Wetted Width m - - - - - - - - - - - ice 11 12 6 6 2 2 - - - - 2 2 ~15 ~20 7.80 4.60 - - - -

Average Depth m - - - - - - - - - - - 0.1 0.15 0.3 0.1 0.1 0.15 0.15 - - - - 0.3 2 - - 0.09 0.12 - - - -

Flow Rate m’/s - - - - - - - - - - - - 0.82 1.88 - - - - - - - - 0.396 3.4 - - 0.13 0.11 - - - -

Physical Parameters

pH pH units - - 0.01 0.1 0.1 0.1 0.1 6.5-9.0 - - - 7.68 8.14 8.13 8.13 8.13 837 8.36 8.09 8.08 8.42 8.46 7.8 7.8 8.11 8.10 8.43 8.40 8.24 8.21 8.48 8.46

Conductivity us/cm 1 5 - - - - - - 105 235 296 122 259 315 - - - - - - - - - - - - - - - - - -

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 1 0.1 - 0.84 0.23 <0.10 0.9 0.2 - 0.32 0.48 1.07 0.12 0.42 0.47 0.13 0.16 1.93 2.43 0.92 0.69 0.12 0.11 0.20 0.19 0.15 0.12

Hardness mg/L as CaCO; 0.5 1 10 10 10 10/20 0.5 - 54.2 128 177 62 144 162 81 80 157 156 59 60 185 187 36 34 82 81 166 166 100 98.3 173 179

TSS mg/L - - 2 2 2 2 2 - - - - - - - <2.0 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 113 13.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

TDS ﬂ/L 30 5 20 20 20 10 20 - 57 123 170 79 168 205 93 77 168 157 70 65 176 178 36 38 99 95 160 165 102 100 196 230

Dissolved Anions

Alkalinity mg/L as CaCO; 2 5 10 10 10 10 10 - 52 134 156 61 141 163 80 81 161 160 60 61 176 179 31 30 75 77 154 160 95 96 183 184

Br’ mg/L 0.3 0.05 - - - - - - <0.3 <0.3 <0.3 <0.05 <0.05 <0.05 - - - - - - - - - - - - - - - - - -

Cl mg/L 0.2 1 0.5 0.5 0.5 0.5 0.5 - 11 0.6 1.9 <1 1 3 1.2 1.22 4.14 4.15 1.16 1.06 8.54 8.68 <0.50 <0.50 118 1.20 4.05 4.14 132 139 7.96 8.05
IIFIuoride mg/L - - - 0.02 0.02 0.02 - - - - - - - - - - - - 0.021 <0.020 0.03 0.029 <0.020 <0.020 0.021 0.021 0.042 0.042 - - - -
LSO,{ mg/L 0.5 1 0.3 0.3 0.3 0.3 - - 0.6 1.1 2.5 2.0 2.0 6.0 1.1 1.2 4.80 5.12 1.03 0.84 7.13 6.77 <0.30 <0.30 0.87 0.87 3.72 3.81 - - - -

Nutrients

NH3+NH, mg/LN 0.1 0.02 0.15 0.15 0.15 - - 0.021- 231" 0.3 0.2 0.6 0.09 0.04 <0.02 <0.15 <0.15 0.23 0.17 <0.15 <0.15 <0.15 0.16 <0.15 <0.15 - - - - - - - -

NO, (Nitrite) mg/LN 0.06 0.005 - - - - 0.01 0.06 <0.06 <0.06 <0.06 <0.005 <0.005 0.017 - - - - - - - - - - - - - - <0.010 <0.010 <0.010 <0.010

NO;’ (Nitrate) mg/LN 0.05 0.1 0.02 0.02 0.02 0.02 0.02 2.9 <0.05 <0.05 <0.05 <0.10 <0.10 <0.10 <0.020 <0.020 0.031 0.037 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

NO,+NO; mg/LN 0.06 0.1 - - - - 0.022 - <0.06 <0.06 <0.06 <0.10 <0.10 <0.10 - - - - - - - - - - - - - - <0.022 <0.022 <0.022 <0.022
Total Ammonia as N mg/L - - 0.05 0.02 0.02 0.02 0.01 "Variable" - - - - - - - - - - <0.020 <0.020 <0.020 0.048 <0.020 <0.020 <0.020 <0.020 - - <0.010 <0.010 <0.010 <0.010
Total Phosphorus mg/L 0.02 0.01 0.003 0.003 0.003 0.003 0.003 - <0.02 <0.02 <0.10 <0.01 <0.01 <0.01 <0.0030 <0.0030 <0.0030 0.0034 0.0051 0.0037 0.0041 0.0137 0.0114 0.014 0.0040 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Dissolved Phosphorus mg/L 0.02 - - - - - - - <0.02 <0.02 <0.10 - - - - - - - - - - - - - - - - - - - - -
Organic Compounds

Phenols mg/L - - - - - - - 0.004 - - - - - - - - - - - - - - - - - - - - - - - -

DOC mg/L - - 1 1 0.5 0.5 0.50 - - - - - - - 1.8 17 2.7 2.8 13 13 2.5 2.5 2.13 2.16 2.45 2.33 2.81 2.90 2.80 2.60 2.69 2.75
TOC mg/L - - 1 1 0.5 0.5 0.50 - - - - - - - 1.8 1.8 2.7 2.8 1.4 15 2.6 2.8 2.43 1.27 2.66 2.56 3.39 244 3.23 3.47 3.11 3.15
TKN mg/L - - 0.15 0.15 0.15 0.15 - - - - - - - - <0.15 0.23 0.23 0.17 <0.15 <0.15 <0.15 0.16 0.15 <0.15 <0.15 <0.15 <0.15 <0.15 - - - -
Chlorophyll-a mg/m3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pheophytin-a mg/m3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total Metals and Non-Metals
Aluminum mg/L 0.004 0.005 0.01 0.01 0.005 0.005 0.005 0.005 - 0.100° 0.026 0.005 <0.004 0.015 <0.005 <0.005 0.012 0.014 <0.010 <0.010 0.021 0.015 <0.010 <0.010 0.111 0.108 0.0086 0.0208 <0.0050 <0.0050 0.0148 0.0113 <0.0050 0.0071
Antimony mg/L 0.0004 - - 0.0001 0.0001 0.0001 0.0001 - <0.0004 <0.0004 <0.0004 - - - - - - - <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
Arsenic mg/L 0.005 0.001 0.001 0.0001 0.0001 0.0001 0.0001 0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.0010 <0.0010 0.00010 0.00011 <0.00010 <0.00010 0.00014 0.00014 <0.00010 <0.00010 <0.00010 <0.00010 0.00012 <0.00010 <0.00010 <0.00010 0.00015 0.00015

Barium mg/L 0.001 0.01 - 0.0002 0.0002 0.0001 0.0001 - 0.002 0.004 0.005 <0.01 <0.01 <0.01 - - - - 0.00241 0.00253 0.0066 0.0068 0.00186 0.00175 0.00271 0.00278 0.00555 0.00565 0.00347 0.00335 0.00753 0.00765

Beryllium mg/L 0.005 - - 0.0001 0.0001 0.0001 0.0001 - <0.005 <0.005 <0.005 - - - - - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth mg/L 0.0003 - - 0.00005 0.00005 0.00005 0.00005 - <0.0003 <0.0003 <0.0003 - - - - - - - <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

Boron mg/L 0.05 0.01 - 0.01 0.01 0.01 0.01 - <0.05 <0.01 <0.01 <0.01 <0.01 <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
Cadmium mg/L 0.0001 0.0001 0.00009 0.00001 0.00001 | 0.000005 | 0.000005 0.000017 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000090 | <0.000090 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 | <0.000010 || <0.000010 <0.000010 || <0.0000050 | <0.0000050 || <0.0000050| <0.0000050 || <0.0000050 | <0.0000050 [ <0.0000050 | <0.0000050
Calcium mg/L 0.05 1 0.5 0.5 0.5 0.05 0.05 - 13.0 293 39.8 16 34 37 17.6 18 35.9 349 13.7 13.2 41.3 41.2 8.06 7.67 19.10 18.9 37.80 38.50 22.40 21.90 38.2 40.8
Cesium mg/L - - - 0.00001 0.00001 0.00001 0.00001 - - - - - - - - - - - <0.000010 <0.000010 <0.000010 [ <0.000010 0.000014 0.000013 <0.000010 | <0.000010 [ <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Chromium mg/L 0.001 0.001 - 0.0005 0.0005 0.0005 0.0005 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - - - <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 mg/L 0.0003 0.0002 - 0.0001 0.0001 0.0001 0.0001 - <0.0003 <0.0003 <0.0003 <0.0002 <0.0002 <0.0002 - - - - <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
Copper mg/L 0.0008 0.001 0.001 0.001 0.001 0.001 0.001 0.002 - 0.004 <0.0008 <0.0008 <0.0008 <0.001 <0.001 <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 <0.0010 <0.0010 <0.0010

Iron mg/L 0.02 0.03 0.05 0.05 0.05 0.01 0.01 0.3 <0.05 <0.02 <0.02 <0.03 <0.03 <0.03 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.124 0.111 <0.010 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Lead mg/L 0.0002 0.001 0.0005 0.0001 0.0001 0.00005 0.00005 0.001 - 0.007° <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.00050 <0.00050 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.000128 0.000144 <0.000050 | <0.000050 [ <0.000050 [ <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium mg/L - - - 0.001 0.001 0.001 0.001 - - - - - - - - - - - <0.0010 <0.0010 0.0021 0.0021 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 0.0011 0.0010 0.0011 0.0017 0.0019

i mg/L 0.005 1 0.5 0.05 0.05 0.005 0.005 - 5.29 13.2 18.7 6 15 17 8.01 7.96 19 18.4 6.04 6.63 19.9 20.5 3.76 3.59 8.33 8.14 17.30 16.90 9.50 9.85 18.3 18.6

\ mg/L 0.0007 0.01 0.001 0.0005 0.0005 0.0005 0.0005 - 0.0079 <0.0007 <0.0007 <0.01 <0.01 <0.01 <0.0010 <0.0010 <0.00050 <0.00050 0.00056 <0.00050 <0.00050 <0.00050 0.00406 0.00406 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

|Mercury mg/L 0.0001 0.0001 0.00001 0.00001 0.00001 0.00001 0.00001 0.000026 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <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 <0.000010 | <0.0000050 [ <0.0000050
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Table 2.2 Water Quality Monitoring Of Baseline Fisheries Culverts Surface Water Quality Summary For Sample Site N1-050 (CV099)
Parameters Units Method Detection Limit LOR CCME Guideli Dates Dates
2005 2006 2015 2016 2017 2018 2019 13-Jun-05 06-Aug-05 09-Sep-05 14-Jun-06 03-Aug-06 08-Sep-06 03-Jul-15 03-Jul-15 12-Aug-15 12-Aug-15 30-Jun-16 30-Jun-16 25-Aug-16 || 25-Aug-16 || 29-Jun-17 29-Jun-17 03-Jul-18 03-Jul-18 || 02-Sep-18 02-Sep-18 21-Jun-19 21-Jun-19 11-Aug-19 11-Aug-19
mg/L 0.0003 0.005 0.0005 0.00005 0.00005 0.00005 0.00005 0.073 <0.0003 <0.0003 <0.0003 <0.005 <0.005 <0.005 <0.00050 <0.00050 <0.00050 <0.00050 <0.000050 <0.000050 0.000131 0.000141 <0.000050 <0.000050 | <0.000050 | <0.000050 0.0001 0.0001 <0.000050 | <0.000050 0.000132 0.000133
Nickel mg/L 0.001 0.005 0.001 0.0005 0.0005 0.0005 0.0005 0.025 - 0.150° <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.0010 <0.0010 <0.0010 <0.0010 <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
Phosphorus mg/L - - - 0.05 0.05 0.05 0.05 - - - - - - - - - - - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Potassium mg/L 0.02 0.01 1 0.05 0.05 0.05 0.05 - 0.53 0.45 0.54 0.52 0.34 0.52 <1.0 <1.0 0.614 0.626 0.339 0.389 0.69 0.686 0.337 0.325 0.334 0.332 0.544 0.54 0.410 0.404 0.671 0.675
Rubidium mg/L - - - 0.0002 0.0002 0.0002 0.0002 - - - - - - - - - - - 0.00033 0.00036 0.00057 0.00061 0.0005 0.00048 0.00 0.00033 0.00045 0.00045 0.00034 0.00039 0.00067 0.00067
Selenium mg/L 0.005 0.001 0.0004 0.00005 0.00005 0.00005 0.00005 0.001 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.00040 <0.00040 <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 <0.000050
Silicon mg/L - - - 0.05 0.05 0.1 0.10 - - - - - - - - - - - 0.501 0.471 0.709 0.945 0.4 0.4 0.53 0.52 0.81 0.83 0.60 0.60 0.74 0.75
Silver mg/L 0.0001 0.0001 - 0.00005 0.00005 0.00005 0.00005 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - - - - <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
Sodium mg/L 0.05 0.05 0.5 0.5 0.5 0.05 0.05 - 0.39 0.67 1.15 0.37 0.67 1.61 0.76 0.75 2.64 2.55 0.66 0.71 4.03 4.02 <0.50 <0.50 0.63 0.63 2.29 2.23 0.839 0.831 3.36 3.38
Strontium mg/L 0.001 0.001 - 0.001 0.001 0.001 0.001 - 0.0068 0.0140 0.0198 0.010 0.018 0.022 - - - - 0.0074 0.0072 0.0242 0.0242 0.0041 0.0038 0.0108 0.0105 0.0225 0.02 0.0118 0.0117 0.0269 0.0269
Sulfur mg/L - - - 0.5 0.5 0.5 0.5 - - - - - - - - - - - 0.59 <0.50 2.79 3.04 <0.50 <0.50 <0.50 0.52 1.77 1.63 0.63 0.58 1.78 1.97
Tellurium mg/L - - - 0.0002 0.0002 0.0002 0.0002 - - - - - - - - - - - <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium mg/L 0.0002 - 0.0003 0.00001 0.00001 0.00001 0.00001 0.0008 <0.0002 <0.0002 <0.0002 - - - <0.00030 <0.00030 <0.000010 <0.000010 <0.000010 <0.000010 || <0.000010 || <0.000010 | <0.000010 |f <0.000010 || <0.000010 [ <0.000010 | <0.000010 | <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Thorium mg/L - 0.0001 0.0001 0.0001 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
Tin mg/L 0.001 0.01 - 0.0001 0.0001 0.0001 0.0001 - <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 - - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium mg/L 0.003 - - 0.0003 0.0003 0.0003 0.0003 - <0.003 <0.003 <0.003 - - - - - - - 0.0009 0.0007 <0.00030 0.00033 0.00499 0.00417 <0.00030 0.000630 <0.00030 <0.00030 <0.00030 0.00049 <0.00030 <0.00030
Tungsten mg/L - - - 0.0001 0.0001 0.0001 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
Uranium mg/L - - 0.001 0.00001 0.00001 0.00001 0.00001 0.015 - - - <0.0010 <0.0010 0.000982 0.001040 0.000173 0.000137 0.00122 0.00117 0.000046 0.000064 0.000291 0.000318 0.001010 0.000998 0.000381 0.000391 0.0012 0.00124
Vanadium mg/L 0.0009 0.001 - 0.0005 0.0005 0.0005 0.0005 - <0.0009 <0.0009 <0.0009 <0.001 <0.001 0.001 - - - - <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 mg/L 0.001 0.01 0.003 0.003 0.003 0.003 0.003 0.03 0.002 <0.001 <0.001 <0.01 <0.01 <0.01 <0.0030 0.0044 <0.0030 0.0193 0.0045 <0.0030 0.007 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0037 <0.0030 <0.0030 <0.0030
Zirconium mg/L - - 0.0003 0.0003 0.0003 0.0002 - - - - - - - - - - - <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00020 <0.00020 0.00024 0.00025
Dissolved Metals and Non-Metals
lumi mg/L 0.004 0.005 0.005 - - - - - 0.004 <0.004 <0.004 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.0050 <0.0050 - - - - - - - - - - - - - -
Antimony mg/L 0.0004 - 0.0001 - - - - - <0.0004 <0.0004 <0.0004 - - - - - - - - - - - - - - - - - - - - -
Arsenic mg/L 0.005 0.001 - - - - - - <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.00010 <0.00010 0.00011 0.00010 - - - - - - - - - - - - - -
Barium mg/L 0.001 0.01 - - - - - - 0.002 0.004 0.005 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - - -
Beryllium mg/L 0.005 - 0.00001 - - - - - <0.005 <0.005 <0.005 - - - - - - - - - - - - - - - - - - - - -
Bismuth mg/L 0.0003 - 0.05 - - - - - <0.0003 <0.0003 <0.0003 - - - - - - - - - - - - - - - - - - - - -
Boron mg/L 0.05 0.01 - - - - - - <0.05 0.02 <0.01 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - - -
Cadmium mg/L 0.0001 0.0001 - - - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000010 | <0.000010 <0.000010 <0.000010 - - - - - - - - - - - - - -
Calcium mg/L 0.05 1 0.0002 - - - - - 123 29.7 374 15 33 37 184 18.8 34.7 34.7 - - - - - - - - - - - - - -
Chromium mg/L 0.001 0.001 0.01 - - - - - <0.001 0.002 0.002 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - - -
Cobalt mg/L 0.0003 0.0002 0.00005 - - - - - <0.0003 <0.0003 <0.0003 <0.0002 <0.0002 <0.0002 - - - - - - - - - - - - - - - - - -
Copper mg/L 0.0008 0.001 0.05 - - - - - <0.0008 <0.0008 <0.0008 <0.001 <0.001 <0.001 0.00030 0.00031 0.00050 0.00055 - - - - - - - - - - - - - -
Iron mg/L 0.02 0.03 0.0005 - - - - - <0.05 <0.02 <0.02 <0.03 <0.03 <0.03 <0.010 <0.010 <0.010 <0.010 - - - - - - - - - - - - - -
Lead mg/L 0.0002 0.001 0.00001 - - - - - <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.000050 | <0.000050 <0.000050 <0.000050 - - - - - - - - - - - - - -
i mg/L 0.005 1 0.00005 - - - - - 5.67 133 17.3 6 15 17 8.59 7.92 17.1 17 - - - - - - - - - - - - - -
\ mg/L 0.0007 0.01 0.0005 - - - - - 0.0060 <0.0007 <0.0007 <0.01 <0.01 <0.01 <0.00050 <0.00050 <0.00050 <0.00050 - - - - - - - - - - - - - -
Mercury mg/L - - 0.05 - - - - - - - - - - - <0.000010 | <0.000010 [ <0.000010 <0.000010 - - - - - - - - - - - - - -
Molybd: mg/L 0.0003 0.005 0.00005 - - - - - <0.0003 <0.0003 <0.0003 <0.005 <0.005 <0.005 <0.000010 | <0.000010 0.000107 0.000112 - - - - - - - - - - - - - -
Nickel mg/L 0.001 0.005 - - - - - - <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.000050 | 0.000059 <0.00050 <0.00050 - - - - - - - - - - - - - -
Potassium mg/L 0.02 0.01 0.5 - - - - - 0.52 0.44 0.52 0.52 0.34 0.53 <0.00050 <0.00050 0.616 0.631 - - - - - - - - - - - - - -
Selenium mg/L 0.005 0.001 - - - - - - <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 0.386 0.360 <0.000050 <0.000050 - - - - - - - - - - - - - -
Silver mg/L 0.0001 0.0001 0.00001 - - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000050 | <0.000050 - - - - - - - - - - - - - - - -
Sodium mg/L 0.05 0.05 - - - - - - 0.42 0.67 1.10 0.34 0.68 1.61 0.76 0.73 2.41 2.39 - - - - - - - - - - - - - -
Strontium mg/L 0.001 0.001 0.00001 - - - - - 0.0070 0.0147 0.0188 0.009 0.019 0.023 - - - - - - - - - - - - - - - - - -
Thallium mg/L 0.0002 - - - - - - - <0.0002 <0.0002 <0.0002 - - - <0.000010 | <0.000010 [ <0.000010 <0.000010 - - - - - - - - - - - - - -
Tin mg/L 0.001 0.01 0.001 - - - - - <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - - -
Titanium mg/L 0.003 - - - - - - - <0.003 <0.003 <0.003 - - - - - - - - - - - - - - - - - - - - -
Uranium mg/L - - 0.00001 - - - - - - - - - - - 0.00023 0.000251 0.000911 0.000966 - - - - - - - - - - - - - -
Vanadium mg/L 0.0009 0.001 - - - - - - <0.0009 0.0046 0.0046 <0.001 <0.001 0.001 - - - - - - - - - - - - - - - - - -
Zinc mg/L 0.001 0.01 0.001 - - - - - 0.009 0.002 0.002 <0.01 <0.01 <0.01 0.0017 0.0044 <0.0010 0.0182 - - - - - - - - - - - - - -
Notes:

Site Performance Obijective's (SPOs) are identified in Baffinland's 2AM-MRY-1325 Water Licence
2006 dissolved oxygen values in mg/L; 2015, 2016, 2017, 2018 and 2019 dissolved oxygen values in % saturation
2018 TDS LOR was 10 in June, 20 in September; 2019 TDS LOR was 20 in June, 10 in August. 2019 Mercury LOR was 0.00001 in June, 0.00005 in August.
* Result qualified by analytical laboratory
SPO and CCME guideline values are pH or Hardness dependent. The lowest to highest applicable guideline value is shown
(1) pH /Temp dependent
(2) pH dependent
(3) Hardness dependent
Analytical values which exceed SPO or calculated CCME guideline value are indicated below:
1 Shaded values exceed CCME guidelines
| 1 |Bold values exceed SPO guidelines
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Table 2.3 Water Quality Monitoring Of Baseline Fisheries Culverts Surface Water Quality Summary For Sample Site N1-053 (CV093)

MARY RIVER PROJECT

Tote Road Fish Habitat Monitoring 2019 Annual Report

Method Detection Limit LOR Dates
Parameters Units CCME Guideline
2005 2006 205 | 2006 | 2017 | 2018 | 2010 14-Jun-06 | 03-Aug-06 | 08-Sep-06 || 12-Aug-15 | 12-Aug-15 || 30-Jun-16 | 30-Jun-16 || 29.Jun-17 | 29-un-17 || 03Jul-18 | 03ul-18 || 21dun-19 | 21-un-19 || 27-Jul-19 | 27-1ul-19
In Situ Parameters uUs DS DS uUs uUs DS uUs DS uUs DS us DS
[Temperature °C - - - - - - - - -0.08 9.96 5.77 5.5 5.9 11.3 5.6 3.2 3.8 0.5 2.2 3.4 7.6 4.8 8.9
Specific Conductance mS/cm - - - - - - - - 0.148 0.160 0.182 0.340 0.320 11.570 11.570 0.197 0.182 0.211 0.197 0.2043 0.2032 0.2934 0.2754
Dissolved Oxygen mg/L - - - - - - - 5.5-9.5 13.70 10.81 12.46 - - - - - - - - - - - -
Dissolved Oxygen % - - - - - - - - - - - 99.4 101.1 99.4 99.0 101.8 102.0 97.4 98.1 100.8 99.8 97.5 99.2
pH pH units - - - - - - - 6.5-9.0 8.32 8.15 8.24 8.42 8.43 8.02 7.99 7.90 7.85 8.12 8.12 8.22 8.40 8.21 8.40
Wetted Width m - - - - - - - - 20 33 28 2.5 2.5 - - 1.3 3.8 0.2 1.1 - - - -
Average Depth m - - - - - - - - 0.15 0.20 0.20 0.50 0.50 - - 0.09 0.06 0.04 0.03 - - - -
Flow Rate m3/s - - - - - - - - 2 4.62 6.85 - - - - 0.02223 0.10944 0.002 0.015 - - - -
Physical Parameters
pH pH units - - 0.01 0.1 0.1 0.1 0.1 6.5-9.0 7.91 7.84 7.64 8.36 8.26 8.27 8.2 8.13 8.15 8.15 8.17 8.2 8.36 8.08 8.31
Conductivity puS/cm 1 5 - - - - - - 161 165 190 - - - - - - - - - - - -
Turbidity NTU 0.1 0.1 0.1 0.1 0.1 1 0.1 - 0.5 0.2 - 0.19 1.22 0.92 1.31 0.31 1.74 0.66 0.99 0.23 0.74 0.20 2.20
Hardness mg/L as CaCO; 0.5 1 10 10 10 10/20 0.5 - 85 86 95 152 158 99 100 81 84 112 108 128 123 - -
TSS mg/L - - 2 2 2 2 2 - - - - <2.0 2.0 <2.0 4.4 2.1 5.5 <2.0 <2.0 <2.0 <2.0 <2.0 2.0
TDS mg/L 30 5 20 20 20 10 20 - 105 107 123 147 159 115 105 89 86 128 116 143 139 138 149
Dissolved Anions
"Alkalinity mg/L as CaCO; 2 5 10 10 10 10 10 - 80 85 93 155 163 103 99 77 81 99 98 117 115 - -
"Br' mg/L 0.3 0.05 - - - - - - <0.05 <0.05 <0.05 - - - - - - - - - - - -
"CI' mg/L 0.2 1 0.5 0.5 0.5 0.5 0.5 - <1 <1 <1 0.74 3.07 0.61 0.57 <0.50 0.6 1.10 1.95 1.16 2.72 - -
"Fluoride mg/L - - - 0.02 0.02 0.02 - - - - - - - 0.036 0.03 0.028 0.027 0.053 0.035 - - - -
SO, mE/L 0.5 1 0.3 0.3 0.3 0.3 - - 3 2 7 2.66 3.9 1.22 1.24 0.62 1 3.02 2.04 - - - -
[INutrients
||NH3+NH4 mg/LN 0.1 0.02 0.15 0.15 0.15 - - 0.021- 231" 0.04 <0.02 <0.02 0.23 <0.15 <0.15 <0.15 - - - - - - - -
"NOZ'(Nitrite) mg/LN 0.06 0.005 - - - - 0.01 0.06 <0.005 <0.005 0.015 - - - - - - - - <0.010 <0.010 - -
||N03'(Nitrate) mg/LN 0.05 0.1 0.02 0.02 0.02 0.02 0.02 29 <0.10 <0.10 <0.10 0.023 0.026 <0.020 0.023 <0.020 <0.020 0.054 0040 0.038 0.032 - -
NO,+NO; mg/LN 0.06 0.1 - - - - 0.022 - <0.10 <0.10 <0.10 - - - - - - - - 0.038 0.032 - -
Ammonia total as N mg/L - - 0.05 0.02 0.02 0.02 0.01 "Variable' - - - - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.010 0.010 - -
Total Phosphorus mg/L 0.02 0.01 0.003 0.003 0.003 0.003 0.003 - <0.01 <0.01 <0.01 <0.0030 0.0037 0.0216 0.0657 0.0042 0.0046 <0.0030 <0.0030 <0.0030 <0.0030 - -
Dissolved Phosphorus mg/L 0.02 - - - - - - - - - - - - - - - - - - - - - -
[[Organic Compounds
|[Phenols mg/L 0.001 0.001 - - - - - 0.004 <0.001 <0.001 <0.001 - - - - - - - - - - - -
DOC mg/L - - 1 1 0.5 0.5 0.50 - - - - 1.8 2.4 <1.0 <1.0 1.18 1.05 1.17 1.34 1.71 1.74 - -
TOC mg/L - - 1 1 0.5 0.5 0.50 - - - - 1.8 2.1 1.2 <1.0 1.41 272 1.49 1.46 2.28 2.63 - -
TKN mg/L - - 0.15 0.15 0.15 0.15 - - - - - 0.23 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 - - - -
Chlorophyll-a mg/m3 - - - - - - - - - - - - - - - - - - - - -
Pheophytin-a mg/m3 - - - - - - - - - - - - - - - - - - - - - - -
Total Metals and Non-Metals
Aluminum mg/L 0.004 0.005 0.01 0.01 0.005 0.005 0.005 0.005 - 0.100* <0.005 <0.005 0.007 0.018 0.012 0.025 0.139 0.0133 0.048 0.0315 0.0346 0.0211 0.0332 - -
Antimony mg/L 0.0004 - - 0.0001 0.0001 0.0001 0.0001 - - - - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - -
Arsenic mg/L 0.005 0.001 0.001 0.0001 0.0001 0.0001 0.0001 0.005 <0.001 <0.001 <0.001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - -
Barium mg/L 0.001 0.01 - 0.0002 0.0002 0.0001 0.0001 - <0.01 <0.01 <0.01 - - 0.00459 0.00434 0.00172 0.00297 0.0019 0.00283 0.00229 0.00415 - -
"Beryllium mg/L 0.005 - - 0.0001 0.0001 0.0001 0.0001 - - - - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - -
"Bismuth mg/L 0.0003 - - 0.00005 0.00005 0.00005 0.00005 - - - - - - <0.000050 | <0.000050 || <0.000050 | <0.000050 [[ <0.000050 <0.000050 <0.000050 <0.000050 - -
Boron mg/L 0.05 0.01 - 0.01 0.01 0.01 0.01 - <0.01 <0.01 <0.01 - - <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 - -
Cadmium mg/L 0.0001 0.0001 0.00009 0.00001 0.00001 0.000005 0.000005 0.000017 <0.0001 <0.0001 <0.0001 <0.000010 <0.000010 || <0.000010 | <0.000010 || <0.000010 | <0.000010 || <0.0000050 | <0.0000050 || <0.0000050 | <0.0000050 - -
Calcium mg/L 0.05 1 0.5 0.5 0.5 0.05 0.05 - 24 25 27 44 43.6 31.2 31.6 26.8 26.9 354 34.8 384 37.7 - -
Cesium mg/L - - - 0.00001 0.00001 0.00001 0.00001 - - - - <0.000010 | 0.000018 || <0.000010 | <0.000010 [[ <0.000010 <0.000010 <0.000010 <0.000010 - -
Chromium mg/L 0.001 0.001 - 0.0005 0.0005 0.0005 0.0005 - <0.001 <0.001 <0.001 - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - -
Cobalt mg/L 0.0003 0.0002 - 0.0001 0.0001 0.0001 0.0001 - <0.0002 <0.0002 <0.0002 - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - -
Copper mg/L 0.0008 0.001 0.001 0.001 0.001 0.001 0.001 0.002 - 0.004° <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - -
Iron mg/L 0.02 0.03 0.05 0.05 0.05 0.01 0.01 0.3 <0.03 <0.03 <0.03 <0.050 <0.050 <0.050 0.179 <0.050 0.057 0.022 0.026 0.021 0.023 - -
"Lead mg/L 0.0002 0.001 0.0005 0.0001 0.0001 0.00005 0.00005 0.001 - 0.007° <0.001 <0.001 <0.001 <0.00010 <0.00010 <0.00010 <0.00010 || <0.000050 | <0.000050 || <0.000050 <0.000050 <0.000050 <0.000050 - -
"thhium mg/L - - - 0.001 0.001 0.001 0.001 - - - - - - <0.0010 <0.0010 <0.0010 <0.0010 0.002 0.0014 0.0026 0.0024 - -
"Magnesium mg/L 0.005 1 0.5 0.05 0.05 0.005 0.005 - 6.0 5.0 6.0 11.8 13.8 5.02 5.19 3.5 4.13 5.74 5.15 6.60 6.10 - -
"Manganese mg/L 0.0007 0.01 0.001 0.0005 0.0005 0.0005 0.0005 - <0.01 <0.01 <0.01 <0.00050 <0.00050 0.00058 0.00362 <0.00050 0.00128 <0.00050 0.00074 0.00053 0.00085 - -
"Mercury mg/L 0.0001 0.0001 0.00001 0.00001 0.00001 0.00001 0.00001 0.000026 <0.0001 <0.0001 <0.0001 <0.000010 <0.000010 || <0.000010 | <0.000010 [ <0.000010 [ <0.000010 || <0.000010 <0.000010 <0.000010 <0.000010 - -
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Table 2.3 Water Quality Monitoring Of Baseline Fisheries Culverts Surface Water Quality Summary For Sample Site N1-053 (CV093)

MARY RIVER PROJECT

Tote Road Fish Habitat Monitoring 2019 Annual Report

Method Detection Limit LOR Dates
Parameters Units CCME Guideline
2005 2006 2015 2016 2017 2018 2019 14-Jun-06 | 03-Aug-06 | 08-Sep-06 || 12-Aug-15 | 12-Aug-15 | 30-Jun-16 | 30-Jun-16 || 29-Jun-17 | 29-Jun-17 || 03-Jul-18 03-Jul-18 21-Jun-19 | 21-Jun-19 || 27-Jul-19 | 27-Jul-19
Molybdenum mg/L 0.0003 0.005 0.0005 0.00005 | 0.00005 | 0.00005 | 0.00005 0.073 <0.005 <0.005 <0.005 <0.00050 <0.00050 || 0.000093 | 0.000091 || <0.000050 | 0.000068 || 0.000118 0.000094 0.000127 0.000130 - -
[INicke! mg/L 0.001 0.005 0.001 0.0005 0.0005 0.0005 0.0005 0.025 - 0.150° <0.005 <0.005 <0.005 <0.0010 <0.0010 <0.00050 | <0.00050 || <0.00050 | <0.00050 | <0.00050 <0.00050 <0.00050 | <0.00050 - -
|[Phosphorus mg/L - - - 0.05 0.05 0.05 0.05 - - - - - - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - -
|[Potassium mg/L 0.02 0.01 1 0.05 0.05 0.05 0.05 - 0.24 0.15 0.23 0.339 0.515 0.618 0.539 0.299 0.475 0.383 0.437 0.443 0.682 - -
Rubidium mg/L - - - 0.0002 0.0002 0.0002 0.0002 - - - - - - 0.00122 0.00107 0.00023 0.00064 <0.00020 0.0006 0.00021 0.00112 - -
Selenium mg/L 0.005 0.001 0.0004 0.00005 | 0.00005 | 0.00005 | 0.00005 0.001 <0.001 <0.001 <0.001 <0.000050 | <0.000050 || <0.000050 | <0.000050 || <0.000050 | <0.000050 || <0.000050 | <0.000050 |[ <0.000050 | <0.000050 - -
Silicon mg/L 0.0001 0.0001 - 0.05 0.05 0.1 0.1 - <0.0001 | <0.0001 <0.0001 - - 0.643 0.846 0.44 0.59 0.79 0.64 0.87 0.75 - -
Sliver mg/L - - - 0.00005 | 0.00005 | 0.00005 | 0.00005 0.0001 - - - - - <0.000050 | <0.000050 || <0.000050 | <0.000050 || <0.000050 | <0.000050 || <0.000050 | <0.000050 - -
Sodium mg/L 0.05 0.05 0.5 0.5 0.5 0.05 0.05 - 0.34 0.23 0.58 0.61 1.75 <0.50 <0.50 <0.50 <0.50 0.234 0.232 0.251 0.275 - -
Strontium mg/L 0.001 0.001 - 0.001 0.001 0.001 0.001 - 0.019 0.018 0.022 - - 0.0295 0.0284 0.0216 0.0242 0.0337 0.0336 0.0369 0.0434 - -
Sulfur mg/L - - - 0.5 0.5 0.5 0.5 - - - - - - 0.74 <0.50 <0.50 0.66 1.2 0.9 2.10 1.27 - -
Tellurium mg/L - - - 0.0002 0.0002 0.0002 0.0002 - - - - - - <0.00020 | <0.00020 || <0.00020 | <0.00020 [ <0.00020 <0.00020 <0.00020 | <0.00020 - -
Thallium mg/L 0.0002 - 0.0003 0.00001 | 0.00001 | 0.00001 | 0.00001 0.0008 - - - <0.000010 | <0.000010 || <0.000010 | <0.000010 || <0.000010 | <0.000010 || <0.000010 | <0.000010 |[ <0.000010 | <0.000010 - -
Thorium mg/L - - - 0.0001 0.0001 0.0001 0.0001 - - - - - - <0.00010 | <0.00010 || <0.00010 | <0.00010 [ <0.00010 <0.00010 <0.00010 | <0.00010 - -
Tin mg/L 0.001 0.01 - 0.0001 0.0001 0.0001 0.0001 - <0.01 <0.01 <0.01 - - <0.00010 | <0.00010 || <0.00010 | <0.00010 [ <0.00010 <0.00010 <0.00010 | <0.00010 - -
Titanium mg/L 0.003 - - 0.0003 0.0003 0.0003 0.0003 - - - - - - 0.00097 0.00745 0.00043 0.00305 <0.0020 0.00136 0.00103 0.00113 - -
Tungsten mg/L - - - 0.0001 0.0001 0.0001 0.0001 - - - - - - <0.00010 | <0.00010 || <0.00010 | <0.00010 [ <0.00010 <0.00010 <0.00010 | <0.00010 - -
Uranium mg/L - - 0.001 0.00001 | 0.00001 | 0.00001 | 0.00001 0.015 - - - 0.000422 0.00059 0.000159 | 0.000159 |[ 0.000082 | 0.000125 || 0.000174 0.000193 0.000196 | 0.000347 - -
Vanadium mg/L 0.0009 0.001 - 0.0005 0.0005 0.0005 0.0005 - <0.001 <0.001 <0.001 - - <0.00050 | <0.00050 || <0.00050 | <0.00050 [ <0.00050 <0.00050 <0.00050 | <0.00050 - -
Zinc mg/L 0.001 0.01 0.003 0.003 0.003 0.003 0.003 0.03 <0.01 <0.01 <0.01 <0.0030 0.0033 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0032 - -
Zirconium mg/L - - 0.0003 0.0003 0.0003 0.0002 - - - - - - <0.00030 | <0.00030 || <0.00030 | <0.00030 || <0.00030 <0.00030 <0.00020 | <0.00020 - -
Dissolved Metals and Non-Metals
Aluminum mg/L 0.004 0.005 0.005 - - - - <0.005 <0.005 <0.005 <0.0050 0.0412 - - - - - - - - - -
[Antimony mg/L 0.0004 - 0.0001 - - - - - - - - - - - - - - - - - - -
Arsenic mg/L 0.005 0.001 - - - - - <0.001 <0.001 <0.001 <0.00010 <0.00010 - - - - - - - - - -
Barium mg/L 0.001 0.01 - - - - - <0.01 <0.01 <0.01 - - - - - - - - - - - -
|[Beryllium mg/L 0.005 - 0.00001 - - - - - - - - - - - - - - - - - - -
|[Bismuth mg/L 0.0003 - 0.05 - - - - - - - - - - - - - - - - - - -
Boron mg/L 0.05 0.01 - - - - - <0.01 <0.01 <0.01 - - - - - - - - - - - -
Cadmium mg/L 0.0001 0.0001 - - - - - <0.0001 | <0.0001 <0.0001 <0.000010 | <0.000010 - - - - - - - - - -
Calcium mg/L 0.05 1 0.0002 - - - - 24 26 28 43 41.9 - - - - - - - - - -
Cesium mg/L - - 0.01 - - - - - - - - - - - - - - - - - - -
Chromium mg/L 0.001 0.001 0.00005 - - - - <0.001 <0.001 <0.001 - - - - - - - - - - - -
Cobalt mg/L 0.0003 0.0002 0.05 - - - - <0.0002 | <0.0002 <0.0002 - - - - - - - - - - - -
Copper mg/L 0.0008 0.001 0.0005 - - - - <0.001 <0.001 <0.001 0.00024 0.00038 - - - - - - - - - -
Iron mg/L 0.02 0.03 0.00001 - - - - <0.03 <0.03 <0.03 <0.010 0.03 - - - - - - - - - -
|[Lead mg/L 0.0002 0.001 0.00005 - - - - <0.001 <0.001 <0.001 <0.000050 | <0.000050 - - - - - - - - - -
|[Lithium mg/L - - 0.0005 - - - - - - - - - - - - - - - - - - -
|[Magnesium mg/L 0.005 1 0.05 - - - - 6 5 6 10.9 13 - - - - - - - - - -
|[Manganese mg/L 0.0007 0.01 0.00005 - - - - <0.01 <0.01 <0.01 <0.00050 0.00051 - - - - - - - - - -
|[Mercury mg/L - - - - - - - - - - <0.000010 | <0.000010 - - - - - - - - - -
|[Molybdenum mg/L 0.0003 0.005 0.5 - - - - <0.005 <0.005 <0.005 0.000076 0.000118 - - - - - - - - - -
|[Nickel mg/L 0.001 0.005 - - - - - <0.005 <0.005 <0.005 <0.00050 <0.00050 - - - - - - - - - -
||Phosphorus mg/L - - 0.00001 - - - - - - - - - - - - - - - - - - -
|[Potassium mg/L 0.02 0.01 - - - - - 0.24 0.15 0.25 0.344 0.538 - - - - - - - - - -
Rubidium mg/L - - 0.00001 - - - - - - - - - - - - - - - - - - -
Selenium mg/L 0.005 0.001 - - - - - <0.001 <0.001 <0.001 <0.000050 | <0.000050 - - - - - - - - - -
Silicon mg/L - - 0.001 - - - - - - - - - - - - - - - - - - -
Silver mg/L 0.0001 0.0001 0.00005 - - - <0.0001 | <0.0001 <0.0001 - - - - - - - - - - - -
Sodium mg/L 0.05 0.05 0.5 - - - 0.32 0.24 0.4 0.6 1.61 - - - - - - - - - -
Strontium mg/L 0.001 0.001 - - - - 0.018 0.019 0.022 - - - - - - - - - - - -
Thallium mg/L 0.0002 - 0.00001 - - - - - - <0.000010 | <0.000010 - - - - - - - - - -
Tin mg/L 0.001 0.01 - - - - <0.01 <0.01 <0.01 - - - - - - - - - - - -
Titanium mg/L 0.003 - - - - - - - - - - - - - - - - - - - -
Uranium mg/L - - 0.00001 - - - - - - 0.000414 0.000573 - - - - - - - - - -
Vanadium mg/L 0.0009 0.001 - - - - <0.001 <0.001 <0.001 - - - - - - - - - - - -
Zinc mg/L 0.001 0.01 0.001 - - - <0.01 <0.01 <0.01 <0.0010 0.0025 - - - - - - - - - -

Notes:

CV-093 was not sampled in August 2019 because it was dry, however, physical paramters from a Tote Road Monitoring Program sample taken on July 27, 2019 are included.

Site Performance Objective's (SPOs) are identified in Baffinland's 2AM-MRY-1325 Water Licence

2006 dissolved oxygen values in mg/L; 2015, 2016, 2017, 2018 and 2019 dissolved oxygen values in % saturation

2018 TDS LOR was 10 in June, 20 in September; 2019 TDS LOR was 20 in June, 10 in August. 2019 Mercury LOR was 0.00001 in June, 0.00005 in August.

* Result qualified by analytical laboratory

SPO and CCME guideline values are pH or Hardness dependent. The lowest to highest applicable guideline value is shown
(1) pH /Temp dependent
(2) pH dependent
(3) Hardness dependent

Analytical values which exceed SPO or calculated CCME guideline value are indicated below:

1 |Shaded values exceed CCME guidelines
| 1 |Bold values exceed SPO guidelines
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Table 2.4 Water Quality Monitoring Of Baseline Fisheries Culverts Surface Water Quality Summary For Sample Site N1-060 (CV078)

MARY RIVER PROJECT

Tote Road Fish Habitat Monitoring 2019 Annual Report

Parameters Units I Method Detection Limit | LOR CCME Date Dates
| 2005 2006 | 2011 | 2015 | 2016 | 2017 | 2018 | 2019 13-Jun-05 | 06-Aug-05 | 09-Sep-05 || 13-Jun-06 | 02-Aug-06 | 08-Sep-06 || 12-Aug-15 | 12-Aug-15 || 30-Jun-16 | 30-Jun-16 || 25.Aug-16 | 25-Aug-16 || 29-)un-17 | 29-)un-17 || 03-Jul-18 | 03-Jul-18 || 02-Sep-18 [ 02-Sep-18 | 02-Sep-18 || 22-Jun-19 | 22-Jun-19 [ 11-Aug-19 | 11-Aug-19
In Situ Parameters Us DS DS uUs DS Us Us DS Us DS Us US Duplicate DS ' DS Us DS
Temperature °C - - - - - - - - - 0.22 9.28 4.02 -0.06 13.05 3.95 9.6 9.3 8.16 9.36 9.8 10 3.8 4.4 5.2 55 6.0 6.0 5.6 43 3.9 13.6 13.6
Specific Conductance mS/cm - - - - - - - - - 0.079 0.222 0.284 0.097 0.237 0.267 0.314 0315 7.264 7.264 0.299 0.297 0.154 0.123 0.1668 0.1668 0.237 0.2367 0.2371 0.1616 0.1619 0.3037 0.3044
Dissolved Oxygen mg/L - - - - - - - - 5.59.5 13.48 10.95 12.72 14.17 11.43 12.55 - - - - - - - - - - - - - - - - -
Dissolved Oxygen % - - - - - - - - - - - - - - - 102.7 102.3 100.4 100.1 102.5 103.8 102.20 102.80 97.70 97.60 99.30 99.30 96.30 99.30 98.60 98.7 99.8
pH pH units - - - - - - - - 6.5-9.0 7.36 8.30 7.96 8.22 8.26 8.36 8.53 8.48 7.81 7.93 8.24 8.25 7.65 7.87 8.19 8.18 8.39 8.39 8.3 8.22 8.23 8.26 8.36
Wetted Width m - - - - - - - - - - - - ice 9 9 3 3 - - - - 11 10 12.4 12.7 45 4.5 43 - - - -
Average Depth m - - - - - - - - - - - - 0.15 0.25 0.2 0.1 0.1 - - - - 2 0.19 0.1 0.12 0.08 0.08 0.12 - - - -
Flow Rate m’/s - - - - - - - - - - - - - 0.74 0.96 - - - - - - 2.90 2.78 1.11 0.75 0.10 0.10 0.08 - - - -
Physical Parameters
pH pH units - - - 0.01 0.1 0.1 0.1 0.1 6.5-9.0 - - - 7.56 8.10 8.10 8.16 8.32 8.09 8.09 8.42 8.42 7.93 7.91 8.18 8.17 8.42 8.37 8.41 8.24 8.22 8.39 8.46
Conductivity uS/cm 1 5 5 - - - - - - 83 234 269 104 244 277 - - - - - - - - - - - - - - - - -
Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 1 0.1 - 0.40 <0.10 <0.10 0.5 <0.10 - 1.45 0.24 0.26 0.17 0.13 0.14 0.5 0.37 0.29 0.56 <0.10 <0.10 <0.10 0.13 0.14 0.15 0.21
Hardness mg/L as CaCO; 0.5 1 0.5 10 10 10 10/20 0.5 - 41.0 124 160 52 137 141 156 152 60 59 165 163 46 44 91 90 146 150 147 106 105 153 156
TSS mg/L 30 5 1 2 2 2 2 2 - - - - - - - 2.4 <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
TDS mg/L - 2 20 20 20 10 20 - 63 123 120 68 159 180 159 * 143 * 65 70 152 148 50 56 102 101 140 155 155 99 103 163 166
Dissolved Anions
Alkalinity mg/L as CaCO; 2 5 5 10 10 10 10 10 - 40 120 141 51 132 146 158 152 61 64 161 158 41 43 85 82 149 146 149 103 104 166 171
Br’ mg/L 0.3 0.05 0.25 - - - - - - <0.3 <0.3 <0.3 <0.05 <0.05 <0.05 - - - - - - - - - - - - - - - - -
(o mg/L 0.2 1 1 0.5 0.5 0.5 0.5 0.5 - 0.9 0.2 0.6 <1 <1 <1 3.08 0.79 <0.50 <0.50 1.19 1.19 <0.50 <0.50 0.69 0.7 0.98 0.99 1.16 0.59 0.64 121 141
“Fluoride mg/L - - - 0.02 0.02 0.02 - - - - - - - - - - <0.020 <0.020 0.023 0.024 <0.020 <0.020 0.023 0.023 0.037 0.038 0.037 - - - -
|§047 mg/L 0.5 1 1 0.3 0.3 0.3 0.3 - - 0.6 0.8 1.9 2.0 1.0 5.0 3.84 2.68 <0.30 0.31 3.37 3.35 <0.30 <0.30 0.62 0.62 2.02 2.02 2.03 - - - -
Nutrients
NH3+NH, mg/LN 0.1 0.02 0.02 0.15 0.15 0.15 - - 0.021-231" 0.2 0.6 0.8 <0.02 <0.02 <0.02 0.24 0.25 <0.15 <0.15 <0.15 <0.15 - - - - - - - - - -
NO, (Nitrite) mg/LN 0.06 0.005 0.1 - - - - 0.01 0.06 <0.06 <0.06 <0.06 <0.005 <0.005 0.018 - - - - - - - - - - - - - <0.010 <0.010 <0.010 <0.010
NOj3 (Nitrate) mg/LN 0.05 0.1 0.1 0.02 0.02 0.02 0.02 0.02 2.9 <0.05 <0.05 <0.05 <0.10 <0.10 <0.10 0.030 0.026 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
NO,+NO; mg/LN 0.06 0.1 0.1 - - - - 0.022 - <0.06 <0.06 <0.06 <0.10 <0.10 <0.10 - - - - - - - - - - - - - <0.022 <0.022 <0.022 <0.022
Ammonia total as N mg/L - - 0.05 0.02 0.02 0.02 0.01 "Variable® - - - - - - <0.050 <0.050 0.021 <0.020 0.027 0.041 <0.020 <0.020 <0.020 <0.020 - - - <0.010 <0.010 0.014 <0.010
Total Phosphorus mg/L 0.02 0.01 0.003 0.003 0.003 0.003 0.003 0.003 - <0.02 <0.02 <0.10 <0.01 <0.01 <0.01 0.0044 <0.0030 0.0193 0.0282 0.01 0.0139 0.0085 0.0304 <0.0030 <0.0030 0.015 <0.0030 <0.0030 <0.0030 <0.0030 0.012 <0.0030
Dissolved Phosphorus mg/L 0.02 - - - - - - - <0.02 <0.02 <0.10 - - - - - - - - - - - - - - - - - - - -
Organic Compounds
Phenols mg/L 0.001 0.001 0.001 - - - 0.004 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - -
DOC mg/L - - 0.5 1 1 0.5 0.5 0.50 - - - - - - - 2.4 1.9 1 <1.0 15 15 1.75 1.78 1.75 1.74 1.72 1.86 172 173 1.81 1.62 1.7
TOC mg/L - - 0.5 1 1 0.5 0.5 0.50 - - - - - - - 2.2 18 11 1.0 16 16 224 213 213 176 2,01 2.45 2.62 2.34 2.54 3.39 2.23
TKN mg/L - - 0.1 0.15 0.15 0.15 0.15 - - - - - - - - 0.24 0.25 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.18 <0.15 - - - -
Chlorophyll-a mg/m3 - - 0.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pheophytin-a mg/m3 - - 0.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total Metals and Non-Metals
Aluminum mg/L 0.004 0.005 0.003 0.01 0.01 0.005 0.005 0.005 0.005 - 0.100* 0.006 <0.004 <0.004 0.006 <0.005 <0.005 0.059 0.016 0.011 0.016 <0.010 <0.010 0.0271 0.024 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.009 0.0097 0.0053 0.0074
Antimony mg/L 0.0004 - 0.0001 - 0.0001 0.0001 0.0001 0.0001 - <0.0004 <0.0004 <0.0004 - - - - - <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
Arsenic mg/L 0.005 0.001 0.0001 0.001 0.0001 0.0001 0.0001 0.0001 0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 0.00011 <0.00010 || <0.00010 | <0.00010 0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00012 0.00011
Barium mg/L 0.001 0.01 0.00005 - 0.0002 0.0002 0.0001 0.0001 - <0.001 0.002 0.003 <0.01 <0.01 <0.01 - - 0.00166 0.0019 0.00389 0.00385 0.00131 0.00128 0.00202 0.00213 0.00349 0.00348 0.00351 0.00236 0.00260 0.00459 0.0045
Beryllium mg/L 0.005 - 0.0005 - 0.0001 0.0001 0.0001 0.0001 - <0.005 <0.005 <0.005 - - - - - <0.00010 [ <0.00010 || <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth mg/L 0.0003 - 0.0005 - 0.00005 | 0.00005 0.00005 0.00005 - <0.0003 <0.0003 <0.0003 - - - - - <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
Boron mg/L 0.05 0.01 0.01 - 0.01 0.01 0.01 0.01 - <0.05 <0.01 <0.01 <0.01 <0.01 <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
Cadmium mg/L 0.0001 0.0001 0.00001 | 0.00009 | 0.00001 | 0.00001 | 0.0000050 | 0.0000050 0.000017 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000010 | <0.000010 [ <0.000010 | <0.000010 || <0.000010 | <0.000010 [| <0.000010 | <0.000010 |{ <0.0000050 | <0.0000050(| <0.0000050 <0.0000050 | <0.0000050| <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050
Calcium mg/L 0.05 1 0.05 0.5 0.5 0.5 0.05 0.05 - 132 35.5 44.7 17 41 41 45 43.1 17.4 16.8 45.9 45.6 12.6 12.1 26 25.3 41.4 423 41.1 30.4 29.1 44.1 42.8
Cesium mg/L - - - 0.00001 | 0.00001 0.00001 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
Chromium mg/L 0.001 0.001 0.0005 - 0.0005 0.0005 0.0005 0.0005 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <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 mg/L 0.0003 0.0002 0.0001 - 0.0001 0.0001 0.0001 0.0001 - <0.0003 <0.0003 <0.0003 <0.0002 <0.0002 <0.0002 - - <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
Copper mg/L 0.0008 0.001 0.0005 0.001 0.001 0.001 0.001 0.001 0.002 - 0.004* <0.0008 <0.0008 <0.0008 <0.001 <0.001 <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 <0.0010 <0.0010
Iron mg/L 0.02 0.03 0.03 0.05 0.05 0.05 0.01 0.01 03 <0.05 <0.02 <0.02 <0.03 <0.03 <0.03 0.053 <0.050 <0.050 <0.050 <0.050 <0.050 0.075 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Lead mg/L 0.0002 0.001 0.00005 0.0005 0.0001 0.0001 0.00005 0.00005 0.001 - 0.007* <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.00010 <0.00010 | <0.00010 | <0.00010 || <0.00010 <0.00010 | <0.000050 | <0.000050 || <0.000050 | <0.000050 [ <0.000050  <0.000050 | <0.000050 || <0.000050 | <0.000050 | <0.000050 [ <0.000050
Lithium mg/L - - 0.005 - 0.001 0.001 0.001 0.001 - - - - - - - - - <0.0010 <0.0010 0.0015 0.0016 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 0.0012 0.0012
Magnesium mg/L 0.005 1 0.1 0.5 0.05 0.05 0.005 0.005 - 191 8.74 11.7 3 9 11 14 1.7 3.94 4.03 12.2 11.9 3.44 3.4 6.38 6.53 10.3 10.8 10.7 7.61 7.79 11.5 11.2
Manganese mg/L 0.0007 0.01 0.00005 0.001 0.0005 0.0005 0.0005 0.0005 - 0.0016 <0.0007 <0.0007 <0.01 <0.01 <0.01 0.000850 <0.00050 [ <0.00050 | <0.00050 || <0.00050 <0.00050 0.00113 0.00096 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Mercury mg/L 0.0001 0.0001 0.00001 ] 0.00001 | 0.00001 ] 0.00001 0.00001 0.00001 0.000026 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <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 | <0.0000050 | <0.0000050
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Table 2.4 Water Quality Monitoring Of Baseline Fisheries Culverts Surface Water Quality Summary For Sample Site N1-060 (CV078)

MARY RIVER PROJECT

Tote Road Fish Habitat Monitoring 2019 Annual Report

Parameters Units Method Detection Limit LOR CCME Date Dates

2005 2006 2011 2015 2016 2017 2018 2019 13-Jun-05 | 06-Aug-05 | 09-Sep-05 | 13-Jun-06 | 02-Aug-06 | 08-Sep-06 || 12-Aug-15 | 12-Aug-15 || 30-Jun-16 | 30-Jun-16 || 25-Aug-16 | 25-Aug-16 || 29-Jun-17 | 29-Jun-17 || 03-Jul-18 | 03-Jul-18 | 02-Sep-18 | 02-Sep-18 | 02-Sep-18 || 22-Jun-19 | 22-Jun-19 | 11-Aug-19 | 11-Aug-19
Molybdenum mg/L 0.0003 0.005 0.00005 | 0.0005 | 0.00005 | 0.00005 | 0.00005 | 0.00005 0.073 <0.0003 | <0.0003 | <0.0003 <0.005 <0.005 <0.005 | <0.00050 | <0.00050 || <0.000050 | <0.000050 || 0.000093 | 0.000091 [ <0.000050 | <0.000050 || <0.000050 | <0.000050 || 0.000078  0.000075 | 0.000067 | <0.000050 | <0.000050 | 0.000105 | 0.000091
Nickel mg/L 0.001 0.005 0.0005 | 0.001 | 0.0005 | 0.0005 0.0005 0.0005 0.025 - 0.150° <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.0010 | <0.0010 [l <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
Phosphorus mg/L - - - 0.05 0.05 0.05 0.05 - - - - - - - - - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Potassium mg/L 0.02 0.01 0.05 1 0.05 0.05 0.05 0.05 - 0.26 0.26 0.27 0.22 0.28 0.30 0.508 0.355 0.21 0.216 0.344 0.355 0.24 0.245 0.227 0.234 0.301 0.299 0.304 0.252 0.262 0.365 0.368
Rubidium mg/L - - - 0.0002 | 0.0002 0.0002 0.0002 - - - - - - - - - <0.00020 | 0.00022 || 0.00032 | 0.00034 [ 0.00021 | 0.00022 | <0.00020 | <0.00020 || 0.00022 0.00025 0.00026 0.00021 0.00023 0.00035 0.00042
Selenium mg/L 0.005 0.001 0.001 | 0.0004 | 0.00005 | 0.00005 | 0.00005 | 0.00005 0.001 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 || <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 | <0.000050 | <0.000050
Silicon mg/L - - 0.05 - 0.05 0.05 0.1 0.1 - - - - - - - - - 0.368 0.385 0.789 0.749 0.3 0.29 0.44 0.45 0.65 0.64 0.65 0.52 0.52 0.68 0.65
Silver mg/L 0.0001 0.0001 0.000001 - 0.00005 | 0.00005 | 0.00005 | 0.00005 0.0001 <0.0001 | <0.0001 [ <0.0001 [ <0.0001 | <0.0001 | <0.0001 - - <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
Sodium mg/L 0.05 0.05 0.0012 0.5 0.5 0.5 0.05 0.05 - 031 0.27 0.36 0.31 0.31 0.47 171 0.61 <0.50 <0.50 0.72 0.7 <0.50 <0.50 0.338 0.34 0.584 0.58 0.581 0.355 0.356 0.67 0.661
Strontium mg/L 0.001 0.001 0.0001 - 0.001 0.001 0.001 0.001 - 0.0098 0.0226 0.0293 0.013 0.029 0.030 - - 0.0123 0.0121 0.035 0.0337 0.0078 0.0079 0.0178 0.0179 0.0311 0.0315 0.0313 0.0207 0.0214 0.0367 0.0361
Sulfur mg/L - - - 0.5 0.5 0.5 0.5 - - - - - - - - - <0.50 <0.50 1.52 1.46 <0.50 <0.50 <0.50 <0.50 1.05 1.03 1.02 <0.50 0.53 2.67 1.23
Tellurium mg/L - - - 0.0002 | 0.0002 0.0002 0.0002 - - - - - - - - - <0.00020 | <0.00020 || <0.00020 | <0.00020 [ <0.00020 | <0.00020 | <0.00020 | <0.00020 || <0.00020  <0.00020 | <0.00020 [ <0.00020 | <0.00020 | <0.00020 | <0.00020
Thallium mg/L 0.0002 - 0.0001 | 0.0003 | 0.00001 | 0.00001 | 0.00001 | 0.00001 0.0008 <0.0002 | <0.0002 | <0.0002 - - - <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 | <0.000010 | <0.000010
Thorium mg/L - - - 0.0001 | 0.0001 0.0001 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
Tin mg/L 0.001 0.01 0.0001 - 0.0001 | 0.0001 0.0001 0.0001 - <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 - - <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
Titanium mg/L 0.003 - 0.01 - 0.0003 | 0.0003 0.0003 0.0003 - <0.003 <0.003 <0.003 - - - - - 0.0006 0.00083 [l <0.00030 | 0.00032 | 0.00091 | 0.00087 || <0.00030 | <0.00030 [ <0.00030  <0.00030 | <0.00030 || 0.00049 <0.00030 | <0.00030 | 0.00038
Tungstun mg/L - - - 0.0001 | 0.0001 0.0001 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
Uranium mg/L - - 0.00001 | 0.001 | 0.00001 | 0.00001 | 0.00001 | 0.00001 0.015 - - - - - - 0.000577 | 0.000403 || 0.000072 | 0.000073 || 0.000468 | 0.000458 [ 0.000047 | 0.000039 || 0.000181 | 0.000185 || 0.000432  0.000421 | 0.000421 | 0.000200 | 0.000223 | 0.000521 | 0.00049
Vanadium mg/L 0.0009 0.001 0.001 - 0.0005 | 0.0005 0.0005 0.0005 - <0.0009 | <0.0009 | <0.0009 <0.001 <0.001 <0.001 - - <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 mg/L 0.001 0.01 0.003 0.003 0.003 0.003 0.003 0.003 0.03 <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 <0.0030 | <0.0030 [l <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 mg/L 0.0003 | 0.0003 0.0003 0.0002 - - - - - - - - - <0.00030 | <0.00030 || <0.00030 | <0.00030 [ <0.00030 | <0.00030 | <0.00030 | <0.00030 || <0.00030 _ <0.00030 | <0.00030 [ <0.00020 | <0.00020 | <0.00020 [ <0.00020
Dissolved Metals and Non-Metals
Aluminum mg/L 0.004 0.005 0.003 0.005 - - - 0.005 <0.004 <0.004 <0.004 <0.005 <0.005 <0.005 <0.0050 | <0.0050 - - - - - - - - - - - - - - -
Antimony mg/L 0.0004 - 0.0001 | 0.0001 - - - - <0.0004 | <0.0004 | <0.0004 - - - - - - - - - - - - - - - - - - - -
Arsenic mg/L 0.005 0.001 0.0001 - - - - 0.0001 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 | <0.00010 | <0.00010 - - - - - - - - - - - - - - -
Barium mg/L 0.001 0.01 0.00005 - - - - - <0.001 0.002 0.003 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - -
Beryllium mg/L 0.005 - 0.0005 | 0.00001 - - - - <0.005 <0.005 <0.005 - - - - - - - - - - - - - - - - - - - -
Bismuth mg/L 0.0003 - 0.0005 0.05 - - - - <0.0003 | <0.0003 | <0.0003 - - - - - - - - - - - - - - - - - - - -
Boron mg/L 0.05 0.01 0.01 - - - - - <0.05 0.02 <0.01 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - -
Cadmium mg/L 0.0001 0.0001 0.00001 - - - - - <0.0001 | <0.0001 [ <0.0001 [ <0.0001 | <0.0001 | <0.0001 [ <0.000010 | <0.000010 - - - - - - - - - - - - - - -
Calcium mg/L 0.05 1 0.05 0.0002 - - - 0.00001 13.1 37.5 42.4 16 40 40 413 42.8 - - - - - - - - - - - - - - -
Chromium mg/L 0.001 0.001 0.0005 0.01 - - - 0.05 <0.001 0.002 0.001 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - -
Cobalt mg/L 0.0003 0.0002 0.0001 | 0.00005 - - - - <0.0003 0.0004 <0.0003 [ <0.0002 | <0.0002 | <0.0002 - - - - - - - - - - - - - - - - -
Copper mg/L 0.0008 0.001 0.0005 0.05 - - - - <0.0008 | <0.0008 | <0.0008 <0.001 <0.001 <0.001 0.00034 | 0.00024 - - - - - - - - - - - - - - -
Iron mg/L 0.02 0.03 0.03 0.0005 - - - 0.0002 <0.05 <0.02 <0.02 <0.03 <0.03 <0.03 <0.010 <0.010 - - - - - - - - - - - - - - -
Lead mg/L 0.0002 0.001 0.00005 | 0.00001 - - - 0.01 <0.0002 | <0.0002 | <0.0002 <0.001 <0.001 <0.001 || <0.000050 | <0.000050 - - - - - - - - - - - - - - -
Lithium mg/L - - 0.005 | 0.00005 - - - - - - - - - - - - - - - - - - - - - - - - - - -
Magnesium mg/L 0.005 1 0.1 0.0005 - - - 0.05 2.09 9.19 11.0 3 9 10 12.8 10.9 - - - - - - - - - - - - - - -
\ mg/L 0.0007 0.01 0.00005 0.05 - - - 0.0005 0.0013 <0.0007 | <0.0007 <0.01 <0.01 <0.01 <0.00050 | <0.00050 - - - - - - - - - - - - - - -
Mercury mg/L - - 0.00001 | 0.00005 - - - 0.00001 - - - - - - <0.000010 | <0.000010 - - - - - - - - - - - - - - -
Molybdenum mg/L 0.0003 0.005 0.00005 - - - - 0.00005 <0.0003 | <0.0003 | <0.0003 <0.005 <0.005 <0.005 [ 0.000125 | 0.000086 - - - - - - - - - - - - B B B
Nickel mg/L 0.001 0.005 0.0005 0.5 - - - 0.0005 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 | <0.00050 | <0.00050 - - - - - - - - - - - - - - -

i mg/L 0.02 0.01 0.05 - - - - 0.05 0.26 0.28 0.26 0.20 0.27 0.28 0.488 0.361 - - - - - - - - - - - - - - -

Selenium mg/L 0.005 0.001 0.001 | 0.00001 - - - 0.00005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 || <0.000050 | <0.000050 - - - - - - - - - - - - - - -
Silicon mg/L - - 0.05 - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Silver mg/L 0.0001 0.0001 0.000001 | 0.00001 - - - - <0.0001 | <0.0001 [ <0.0001 [ <0.0001 | <0.0001 | <0.0001 1.61 0.61 - - - - - - - - - - - - - - -
Sodium mg/L 0.05 0.05 0.0012 - - - - 0.5 0.30 0.28 0.34 0.30 0.30 0.46 - - - - - - - - - - - - - - - - -
Strontium mg/L 0.001 0.001 0.0001 | 0.001 - - - - 0.0099 0.0247 0.0281 0.012 0.028 0.030 - - - - - - - - - - - - - - - - -
Thallium mg/L 0.0002 - 0.0001 | 0.00001 - - - 0.00001 <0.0002 | <0.0002 | <0.0002 - - - <0.000010 | <0.000010 - - - - - - - - - - - - - - -
Tin mg/L 0.001 0.01 0.0001 - - - - - <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - -
Titanium mg/L 0.003 - 0.01 - - - - - <0.003 <0.003 <0.003 - - - - - - - - - - - - - - - - - - - -
Uranium mg/L - - 0.00001 | 0.00001 - - - 0.00001 - - - - - - 0.000549 | 0.000409 - - - - - - - - - - - - - - -
Vanadium mg/L 0.0009 0.001 0.001 - - - - - <0.0009 0.0043 0.0042 <0.001 <0.001 0.002 - - - - - - - - - - - - - - - - -
Zinc mg/L 0.001 0.01 0.003 0.001 - - 0.001 <0.001 0.001 0.002 <0.01 <0.01 <0.01 <0.0010 0.0026 - - - - - - - - - - - - - - -
Notes:

Site Performance Objective's (SPOs) are identified in Baffinland's 2AM-MRY-1325 Water Licence
2006 dissolved oxygen values in mg/L; 2015, 2016, 2017, 2018 and 2019 dissolved oxygen values in % saturation
2018 TDS LOR was 10 in June, 20 in September; 2019 TDS LOR was 20 in June, 10 in August. 2019 Mercury LOR was 0.00001 in June, 0.00005 in August.

* Result qualified by analytical laboratory

SPO and CCME guideline values are pH or Hardness dependent. The lowest to highest applicable guideline value is shown

(1) pH /Temp dependent
(2) pH dependent

(3) Hardness dependent
i I ich

haded values exceed CCME guidelines
old values exceed SPO guidelines

eed SPO or calculated CCME guideline value are indicated below:
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Table 2.5 Water Quality Monitoring Of Baseline Fisheries Culverts Surface Water Quality Summary For Sample Site N1-070 (BG50)

) [ Method Detection Limit | LOR | I Dates Dates
Parameters Units CCME
| 2005 2006 | 2015 | 2016 | 2017 | 2018 | 2019 | | 07-Jun-05 | 06-Aug-05 | 09-Sep-05 | 13-Jun-06 | 02-Aug-06 | 08-Sep-06 || 03-ul-15 | 03-Jul-15 | 11-Aug-15 | 11-Aug-i5 || 30-Jun-16 | 30-Jun-16 | 25-Aug-16 | 25-Aug-16 || 29Jun-17 | 29-Jun-17 || 03ul-18 | 03ul18 | 03-ul-18 || 02-Sep-18 | 02-Sep-18 | 22Jun-19 | 22-3un-19 | 09-Aug-19 | 09-Aug-1o
In Situ Parameters US DS US DS DS US DS US US DS US US DuEIicate DS US DS US DS US DS
I Temperature °C - - - - - - - - 0.26 9.75 6.05 -0.05 13.74 6.53 - - 11.4 11.3 10.4 7.2 11.5 11.3 5.9 8.5 6.3 6.3 6.5 7.9 7.9 3.1 3.1 15.6 15.6
Specific Conductance mS/em - - - - - - - - 0.067 0.139 0.145 0.112 0.137 0.152 0.130 0.084 0.183 0.180 6.109 6.213 0.175 0.175 0.126 0.171 0.104 0.104 0.1041 0.1394 0.1418 0.1177 0.1177 0.1707 0.1736
Dissolved Oxygen mg/L - - - - - - - 5.5-9.5 13.06 10.71 11.89 13.58 10.32 - - - - - - - - - - - - - - - - - - - -
Dissolved Oxygen % - - - - - - - - - - - - - - - - 101.5 101.9 98.5 99.4 101.4 100.5 102.4 111.7 96.1 96.1 96.6 100.4 101.2 99.0 99.1 102.5 102.7
pH PH units - - - - - - - 6.5-9.0 7.58 8.03 7.70 8.02 8.1 8.16 8.20 8.17 8.42 8.42 6.21 7.47 8.22 8.15 7.78 7.76 8.17 8.17 8.06 8.37 8.40 8.16 8.12 8.31 8.36
Wetted Width m - - - - - - - - - - - 52 42 38 - - 6 6 - - - - 5 10.6 - - 7.9 - - - - - -
|Average Depth m - - - - - - - - - - - - 0.3 0.3 - - 0.2 0.2 - - - - 2 0.19 - - 0.09 - - - - - -
Flow Rate m’/s - - - - - - - - - - - - 4.09 - - - - - - - - - 3.8 1.06742 - - 0.244 - - - - - -
Phxsical Parameters
pH pH units - - 0.01 0.1 0.1 0.1 0.1 6.5-9.0 - - - 7.7 7.61 7.64 7.98 7.99 8.20 8.17 7.86 7.94 8.32 8.28 7.94 7.92 7.97 7.95 7.99 8.34 8.39 8.09 8.11 8.14 7.78
Conductivity uS/cm 1 5 - - - - - - 72 149 143 124 140 171 - - - - - - - - - - - - - - - - - - -
Turbidity NTU 0.1 0.1 0.1 0.1 0.1 1 0.1 - 0.33 0.25 0.16 0.5 03 - 0.29 0.28 0.2 0.2 0.6 0.46 0.28 0.26 0.44 0.72 0.63 0.8 0.6 0.24 0.23 0.23 0.25 0.30 0.37
Hardness mg/L as CaCO; 0.5 1 10 10 10 10/20 0.5 - 32.4 79.5 82.0 61 75 80 63 62 80 81 48 48 85 93 55 55 52 52 53 81 85 74 74.2 84.8 87.4
ITSS mg/L - - 2 2 2 2 2 - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 2 <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
ITDS ML 30 5 20 20 20 10 20 - 54 74 86 81 91 111 70 73 86 * 84 * 60 65 83 84 66 66 68 72 55 90 95 77 80 104 112
Dissolved Anions
Alkalinity mg/L as CaCO; 2 5 10 10 10 10 10 - 33 74 71 62 74 87 63 63 82 80 47 50 84 89 51 50 43 51 47 83 85 73 74 89 83
1Br- mg/L 0.3 0.05 - - - - - - <0.3 <0.3 <0.3 <0.05 <0.05 <0.05 - - - - - - - - - - - - - - - - - - -
CI mg/L 0.2 1 0.5 0.5 0.5 0.5 0.5 - 0.9 0.8 0.9 <1 <1 2 1.29 1.30 2.06 2.20 1.26 1.26 1.89 1.88 1.29 1.3 1.12 113 1.16 1.55 1.76 1.46 1.45 1.62 2.20
Fluoride mg/L - - - 0.02 0.02 0.02 - - - - - - - - - - - - <0.020 <0.020 0.024 0.025 <0.020 <0.020 <0.020 <0.020 <0.020 0.03 0.029 - - - -
o me/L 0.5 1 0.3 0.3 0.3 0.3 - - 0.7 0.5 0.6 2 <1 3 0.82 1.03 1.55 2.28 0.65 0.62 1.25 1.21 0.64 0.61 0.58 0.58 0.6 0.84 0.91 - - - -
Nutrients
NH3+NH, mg/LN 0.1 0.02 0.15 0.15 0.15 - - 0.021-231" 0.2 0.1 <0.10 0.04 0.11 <0.02 <0.15 <0.15 0.28 0.22 <0.15 <0.15 0.2 <0.15 - - - - - - - - - - -
NO, (Nitrite) me/LN 0.06 0.005 - - - - 0.01 0.06 <0.06 <0.06 <0.06 <0.005 <0.005 0.013 - - - - - - - - - - - <0.010 <0.010 <0.010 <0.010
NO; (Nitrate) mg/LN 0.05 0.1 0.02 0.02 0.02 0.02 0.02 29 0.06 <0.05 <0.05 <0.10 <0.10 <0.10 <0.020 0.035 <0.020 0.052 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.154 2.62
NO,+NO; mg/LN 0.06 0.1 - - - - 0.022 - 0.06 <0.06 <0.06 <0.10 <0.10 <0.10 - - - - - - - - - - - <0.022 <0.022 0.154 2.62
IAmmonia total as N mg/L - - 0.05 0.02 0.02 0.02 0.01 ‘Variable" - - - - - - - - - - <0.020 0.054 0.061 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 - - <0.010 <0.010 <0.010 <0.010
Total Phosphorus mg/L 0.02 0.01 0.003 0.003 0.003 0.003 0.003 - <0.02 <0.02 <0.10 <0.01 <0.01 <0.01 0.0043 0.0058 0.0040 0.0038 0.0044 0.0032 0.0231 0.0088 0.0061 0.0066 0.004 0.0037 0.004 <0.0030 <0.0030 0.0119 0.0033 0.0049 <0.0030
Dissolved Phosphorus mg/L 0.02 - - - - - - - <0.02 <0.02 <0.10 - - - - - - - - - - - - - - - - - - - - - -
Organic Comeounds
Phenols mg/L 0.001 0.001 - - - - - 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - - -
DOC mg/L - - 1 1 0.5 0.5 0.50 - - - - - - - 21 2.1 2.5 2.6 21 1.9 2.1 23 2.24 214 1.9 2.07 1.87 2.48 241 2.68 2.79 2.33 2.44
ITOC mg/L - - 1 1 0.5 0.5 0.50 - - - - - - - 21 1.9 2.7 2.6 23 2.2 2.5 2.2 2.48 2.79 2.16 2.18 2.08 3.19 3.00 3.39 3.27 2.79 2.64
ITKN mg/L - - 0.15 0.15 0.15 0.15 - - - - - - - - <0.15 <0.15 0.28 0.22 <0.15 <0.15 0.2 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 - - - -
Chlorophyll-a mg/m3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pheophytin-a mg/m3 - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total Metals and Non-Metals
Aluminum mg/L 0.004 0.005 0.01 0.01 0.005 0.005 0.005 0.005 - 0.100° 0.008 <0.004 <0.004 <0.005 <0.005 0.006 <0.010 <0.010 <0.010 <0.010 0.018 0.014 <0.010 <0.010 0.0282 0.0269 0.0063 0.0067 0.0085 <0.0050 0.0058 0.0183 0.0086 0.0101 0.0503
IAntimony mg/L 0.0004 - - 0.0001 0.0001 0.0001 0.0001 - <0.0004 <0.0004 <0.0004 - - - - - <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
IArsenic mg/L 0.005 0.001 0.001 0.0001 0.0001 0.0001 0.0001 0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 0.00012 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00010 0.00013
Barium mg/L 0.001 0.01 - 0.0002 0.0002 0.0001 0.0001 - 0.001 0.004 0.004 <0.01 <0.01 <0.01 - - - - 0.00347 0.0034 0.00545 0.00569 0.00391 0.00394 0.00328 0.00337 0.00336 0.00532 0.00527 0.00484 0.00471 0.00594 0.0069
Beryllium mg/L 0.005 - - 0.0001 0.0001 0.0001 0.0001 - <0.005 <0.005 <0.005 - - - - - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth mg/L 0.0003 - - 0.00005 0.00005 0.00005 0.00005 - <0.0003 <0.0003 <0.0003 - - - - - - - <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
Boron mg/L 0.05 0.01 - 0.01 0.01 X X - <0.05 <0.01 <0.01 <0.01 <0.01 <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
Cadmium mg/L 0.0001 0.0001 0.00009 0.00001 0.00001 | 0.0000050 | 0.0000050 0.000017 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000090 [ <0.000090 || <0.000010 | <0.000010 | <0.000010 [ <0.000010 || <0.000010 [ <0.000010 [| <0.000010 | <0.000010 [|<0.0000050| <0.0000050 |<0.0000050} <0.0000050 | <0.0000050 || <0.0000050 | <0.0000050 | <0.0000050 | 0.0000123
Calcium mg/L 0.05 1 0.5 0.5 0.5 X X - 8.86 183 18.5 14 17 19 14.1 139 20.2 19.2 10.5 10.6 19 21.2 12.3 12.5 8 . . . .. . . . 20.6
Cesium mg/L - - - 0.00001 0.00001 0.00001 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 0.000012
Chromium mg/L 0.001 0.001 - 0.0005 0.0005 0.0005 0.0005 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - - - 0.0008 <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 mg/L 0.0003 0.0002 - 0.0001 0.0001 0.0001 0.0001 - <0.0003 <0.0003 <0.0003 <0.0002 <0.0002 <0.0002 - - - - <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
Copper mg/L 0.0008 0.001 0.001 0.001 0.001 0.001 0.001 0.002 - 0.004° <0.0008 0.0009 <0.0008 <0.001 <0.001 <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 <0.0010 <0.0010 <0.0010 0.0012
Iron mg/L 0.02 0.03 0.05 0.05 0.05 0.01 0.01 0.3 <0.02 <0.02 <0.02 <0.03 <0.03 <0.03 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.016 0.016 0.018 0.021 0.019 0.027 0.016 0.035 0.081
Lead mg/L 0.0002 0.001 0.0005 | 0.0001 | 0.0001 | 0.00005 | 0.00005 0.001 - 0.007° <0.0002 | <0.0002 | <0.0002 <0.001 <0.001 <0.001 <0.00050 | <0.00050 || <0.00010 | <0.00010 || <0.00010 | <0.00010 || <0.00010 [ <0.00010 || <0.000050 | <0.000050 |{ <0.000050 | <0.000050 | <0.000050| <0.000050 | <0.000050 || <0.000050 | <0.000050 | <0.000050 | 0.000117
Lithium mg/L - - - 0.001 0.001 0.001 0.001 - - - - - - - - - - - <0.0010 | <0.0010 0.0012 0.0013 <0.0010 | <0.0010 [ <0.0010 <0.0010 <0.0010 || <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010
i mg/L 0.005 1 0.5 0.05 0.05 0.005 0.005 - 2.49 8.23 8.71 7 8 8 6.28 6.36 9.52 9.21 5.19 5.14 9.19 9.72 5.89 5.87 537 5.39 5.41 8.21 8.16 7.88 8.26 8.41 8.47
mg/L 0.0007 0.01 0.001 0.0005 0.0005 0.0005 0.0005 - 0.0071 0.0010 0.0009 <0.01 <0.01 <0.01 <0.0010 <0.0010 <0.00050 0.00118 0.00154 0.00144 0.00101 0.00106 0.00222 0.00208 0.00089 0.00084 0.00093 0.00073 0.00078 0.00131 0.00091 0.00125 0.00264
&rcur\/ ML 0.0001 0.0001 0.00001 0.00001 0.00001 0.00001 0.00001 0.000026 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000010 [ <0.000010 || <0.000010 [ <0.000010 | <0.000010 [ <0.000010 J| <0.000010 [ <0.000010 || <0.000010 | <0.000010 }| <0.000010 <0.000010 <0.000010 | <0.000010 <0.000010 <0.000010 | <0.000010 | <0.0000050 | <0.0000050
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Table 2.5 Water Quality Monitoring Of Baseline Fisheries Culverts Surface Water Quality Summary For Sample Site N1-070 (BG50)

MARY RIVER PROJECT

Tote Road Fish Habitat Monitoring 2019 Annual Report

Parameters Units Method Detection Limit LOR ccmE Dates Dates
2005 2006 2015 2016 2017 2018 2019 07-Jun-05 | 06-Aug-05 | 09-Sep-05 | 13-Jun-06 | 02-Aug-06 | 08-Sep-06 [ 03-Jul-15 | 03-Jul-15 | 11-Aug-15 | 11-Aug-15 || 30-Jun-16 | 30-Jun-16 [| 25-Aug-16 | 25-Aug-16 | 29-jun-17 | 29-Jun-17 || 03-Jul-18 03-Jul-18 03-Jul-18 || 02-Sep-18 | 02-Sep-18 || 22-Jun-19 | 22-Jun-19 | 09-Aug-19 | 09-Aug-19
[Molybdenum mg/L 0.0003 0.005 0.0005 | 0.00005 | 0.00005 | 0.00005 | 0.00005 0.073 <0.0003 | <0.0003 | <0.0003 <0.005 <0.005 <0.005 <0.00050 | <0.00050 [ <0.00050 | <0.00050 [ 0.000063 | 0.000054 [ 0.000067 | 0.000065 [ 0.000054 | 0.00006 [l <0.000050 | <0.000050 | 0.000071 [ 0.000066 | 0.000076 | 0.000056 | 0.000064 | 0.000097 | 0.000114
Nickel mg/L 0.001 0.005 0001 | 00005 | 0.0005 | 0.0005 0.0005 0.025 - 0.150° <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.0010 | <0.0010 || <0.0010 | <0.0010 || 0.00071 | <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
Phosphorus mg/L - - - 0.05 0.05 0.05 0.05 - - - - - - - - - - - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Potassium me/L 0.02 0.01 1 0.05 0.05 0.05 0.05 - 0.49 0.47 0.50 0.62 0.45 051 <10 <10 0.669 0.665 0.482 0.475 0.639 0.68 0.557 0.563 0.443 0.437 0.445 0.583 0.578 0.581 0.557 0.609 0.719
Rubidium mg/L - - - 0.0002 | 0.0002 | 0.0002 0.0002 - - - - - - - - - - - 0.00053 | 0.00051 || 0.00075 | 0.00073 || 0.00062 | 0.00058 | 0.00049 0.00048 0.00045 [ 0.00065 0.00064 0.00065 0.00064 0.00074 0.00108

i mg/L 0.005 0.001 0.0004 | 0.00005 | 0.00005 | 0.00005 | 0.00005 0.001 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.00040 | <0.00040 || <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 | <0.000050 | <0.000050
Silicon mg/L - - - 0.05 0.05 0.1 0.1 - - - - - - - - - - - 0.4 0.393 0.545 0.567 0.48 0.47 0.37 0.36 0.37 0.4 0.4 0.50 0.50 0.56 0.61
Silver me/L 0.0001 0.0001 - 0.00005 | 0.00005 | 0.00005 | 0.00005 0.0001 <0.0001 | <0.0001 | <0.0001 [ <0.0001 | <0.0001 <0.0001 - - - - <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
Sodium me/L 0.05 0.05 0.5 0.5 0.5 0.05 0.05 - 0.30 0.52 0.54 05 0.53 0.94 0.89 0.91 157 1.56 0.85 0.84 141 152 0.96 0.95 0.745 0.738 0.749 1.08 . 0.958 0.939 1.08 1.20
Sulfur mg/L - - - 0.001 0.001 0.001 0.001 - - - - - - - - - - - 0.0073 0.007 0.0128 0.0134 0.0077 0.0083 0.0081 0.0081 0.0083 0.0125 0.013 0.0103 0.0102 0.0136 0.0147
Tellurium mg/L - - - 0.5 0.5 05 05 - - - - - - - - - - - <0.50 <0.50 0.59 0.66 0.53 <0.50 <0.50 <0.50 <0.50 0.57 0.55 <0.50 <0.50 <0.50 <0.50
Strontium me/L 0.001 0.001 - 0.0002 | 0.0002 | 0.0002 0.0002 - 0.0057 0.0094 0.0098 0.009 0.01 0.014 - - - - <0.00020 | <0.00020 || <0.00020 | <0.00020 || <0.00020 | <0.00020 || <0.00020 | <0.00020 | <0.00020 || <0.00020 | <0.00020 || <0.00020 | <0.00020 | <0.00020 | <0.00020
Thallium me/L 0.0002 - 0.0003 | 0.00001 | 0.00001 | 0.00001 | 0.00001 0.0008 <0.0002 | <0.0002 | <0.0002 - - - <0.00030 | <0.00030 || <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 | <0.000010 | <0.000010
[Thorium mg/L - - - 0.0001 | 0.0001 | 0.0001 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
Tin me/L 0.001 0.01 - 0.0001 | 0.0001 | 0.0001 0.0001 - <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 - - - - <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
Titanium me/L 0.003 - - 0.0003 | 0.0003 | 0.0003 0.0003 - <0.003 <0.003 <0.003 - - - - - - - 0.00076 | 0.00049 || 0.00038 | <0.00030 [ 0.00106 | <0.0015 || <0.00030 | <0.00030 | <0.00030 | <0.00030 | <0.00030 [ 0.00081 0.00033 0.00049 0.00266
Tungsten me/L - - - 0.0001 | 0.0001 | 0.0001 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
Uranium mg/L - - 0.001 | 0.00001 | 0.00001 | 0.00001 | 0.00001 0.015 - - - - - - <0.0010 | <0.0010 || 0.000460 | 0.000435 || 0.000216 | 0.000211 || 0.000419 | 0.000445 || 0.000233 | 0.000233 || 0.000223 | 0.000219 0.00023 [ 0.000415 | 0.000433 || 0.000331 | 0.000322 | 0.000442 | 0.000487
[Vanadium me/L 0.0009 0.001 - 0.0005 | 0.0005 | 0.0005 0.0005 - <0.0009 | <0.0009 | <0.0009 <0.001 <0.001 <0.001 - - - - <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 me/L 0.001 0.01 0.003 0.003 0.003 0.003 0.003 0.03 0.0010 <0.001 <0.001 <0.01 <0.01 <0.01 <0.0030 | <0.0030 || <0.0030 0.00380|| <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 0.0088
Zirconium mg/L - - 0.0003 | 0.0003 | 0.0003 0.0002 - - - - - - - - - <0.00030 | <0.00030 || <0.00030 | <0.00030 || <0.00030 | <0.00030 || <0.00030 | <0.00030 | <0.00030 | <0.00030 | <0.00030 || <0.00020 | <0.00020 | <0.00020 | <0.00020
Dissolved Metals and Non-Metals
[Aluminum me/L 0.004 0.005 0.005 - - - - <0.004 <0.004 <0.004 <0.005 <0.005 <0.005 0.0056 <0.0050 || <0.0050 [ <0.0050 - - - - - - - - - - - - - - -
[Antimony me/L 0.0004 - 0.0001 - - - - <0.0004 | <0.0004 | <0.0004 - - - - - - - - - - - - - - - - - - - - - -
|Arsenic me/L 0.005 0.001 - - - - - <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.00010 | <0.00010 || <0.00010 | <0.00010 - - - - - - - - - - - - - - -
Barium me/L 0.001 0.01 - - - - - 0.001 0.004 0.004 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - - - -
Beryllium me/L 0.005 - 0.00001 - - - - <0.005 <0.005 <0.005 - - - - - - - - - - - - - - - - - - - - - -
Bismuth me/L 0.0003 - 0.05 - - - - <0.0003 | <0.0003 | <0.0003 - - - - - - - - - - - - - - - - - - - - - -
Boron me/L 0.05 0.01 - - - - - <0.05 0.02 <0.01 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - - - -
Cadmium me/L 0.0001 0.0001 - - - - - <0.0001 | <0.0001 | <0.0001 || <0.0001 | <0.0001 <0.0001 || 0.000011 | <0.000010 || <0.000010 | <0.000010 - - - - - - - - - - - - - - -
Calcium me/L 0.05 1 0.0002 - - - - 9.62 183 17.2 13 17 19 13.9 17.9 18.1 - - - - - - - - - - - - - - -
Chromium me/L 0.001 0.001 0.01 - - - - <0.001 0.001 <0.001 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - - - -
Cobalt me/L 0.0003 0.0002 0.00005 - - - - <0.0003 | <0.0003 | <0.0003 [ <0.0002 | <0.0002 <0.0002 - - - - - - - - - - - - - - - - - - -
Copper me/L 0.0008 0.001 0.05 - - - - <0.0008 | <0.0008 | <0.0008 <0.001 <0.001 <0.001 0.001 0.00041 | 0.00072 | 0.00045 - - - - - - - - - - - - - - -
Iron me/L 0.02 0.03 0.0005 - - - - <0.02 0.02 <0.02 <0.03 <0.03 <0.03 0.052 <0.010 0.017 <0.010 - - - - - - - - - - - - - - -
Lead me/L 0.0002 0.001 0.00001 - - - - <0.0002 | <0.0002 | <0.0002 <0.001 <0.001 <0.001 0.000085 | <0.000050 || <0.000050 | <0.000050 - - - - - - - - - - - - - - -

me/L 0.005 1 0.00005 - - - - 2.67 8.24 7.80 7 8 8 6.24 6.64 8.57 8.60 - - - - - - - - - - - - - - -
me/L 0.0007 0.01 0.0005 - - - - 0.0068 <0.0007 | <0.0007 <0.01 <0.01 <0.01 0.00271 | <0.00050 || 0.00105 | <0.00050 - - - - - - - - - - - - - - -
Mercury me/L - - 0.05 - - - - - - - - - - <0.000010 | <0.000010 || <0.000010 | <0.000010 - - - - - - - - - - - - - - -
Molybdenum me/L 0.0003 0.005 0.00005 - - - - <0.0003 | <0.0003 | <0.0003 <0.005 <0.005 <0.005 0.00008 | 0.000055 || 0.000067 | 0.000072 - - - - - - - - - - - - - - -
Nickel me/L 0.001 0.005 - - - - - <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.00050 | <0.00050 || <0.00050 | <0.00050 - - - - - - - - - - - - - - -
Potassium me/L 0.02 0.01 0.5 - - - - 0.52 0.48 0.49 0.61 0.46 0.49 0.589 0.58 0.672 0.688 - - - - - - - - - - - - - - -

i me/L 0.005 0.001 - - - - - <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 || <0.000050 | <0.000050 || <0.000050 | <0.000050 - - - - - - - - - - - - - - -

Silver me/L 0.0001 0.0001 0.00001 - - - - <0.0001 | <0.0001 | <0.0001 [ <0.0001 | <0.0001 <0.0001 - - - - - - - - - - - - - - - - -
Sodium me/L 0.05 0.05 - - - - - 0.34 0.52 0.51 0.49 0.52 0.9 0.97 0.91 1.42 1.44 - - - - - - - - - - - - - - -
Strontium me/L 0.001 0.001 0.00001 - - - - 0.0061 0.0100 0.0092 0.008 0.01 0.014 - - - - - - - - - - - - - - - - -
Thallium me/L 0.0002 - - - - - - <0.0002 | <0.0002 | <0.0002 - - - <0.000010 | <0.000010 || <0.000010 | <0.000010 - - - - - - - - - - - - - - -
Tin me/L 0.001 0.01 0.001 - - - - <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - -
Titanium me/L 0.003 - - - - - <0.003 <0.003 <0.003 - - - - - - - - - - - - - - - - - - - -
Uranium me/L - - 0.00001 - - - - - - - - - 0.000244 | 0.000314 || 0.000398 | 0.000411 - - - - - - - - - - - - - - -
[Vanadium me/L 0.0009 0.001 - - - - <0.0009 0.0027 0.0022 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - -
Zinc mg/L 0.001 0.01 0.001 - - - 0.003 0.002 0.009 <0.01 <0.01 <0.01 0.00750 | 0.0013 <0.0010 0.0039 - - - - - - - - - - - - - - -
Notes:

Site Performance Objective's (SPOs) are identified in Baffinland's 2AM-MRY-1325 Water Licence

2006 dissolved oxygen values in mg/L; 2015, 2016, 2017, 2018 and 2019 dissolved oxygen values in % saturation

2018 TDS LOR was 10 in June, 20 in September; 2019 TDS LOR was 20 in June, 10 in August. 2019 Mercury LOR was 0.00001 in June, 0.00005 in August.

* Result qualified by analytical laboratory

SPO and CCME guideline values are pH or Hardness dependent. The lowest to highest applicable guideline value is shown

(1) pH /Temp dependent
(2) pH dependent
(3) Hardness dependent

Analytical values which exceed SPO or calculated CCME guideline value are indicated below:

Shaded values exceed CCME guidelines

1
Bold values exceed SPO guidelines

December 2019
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Table 2.6 Water Quality Monitoring Of Baseline Fisheries Culverts Surface Water Quality Summary For Sample Site N1-080 (CV040)

N Method Detection Limit | LOR | | . Dates Dates
Parameters Units CCME Guideline
2005 2006 | 2015 206 | 207 | 2018 | 209 | | 13-un-0s 06-Aug-05 09-Sep-05 | 13-un-06 | 13Jun-06 | 02-Aug06 | 08-Sep-06 | 03-Jul-15 | 03Jul15 || 11-Aug15 | 11-Augls || 29-Jun-16 || 29-un-16 || 25-Aug-l6 | 25-Aug-l6 29-Jun-17 29-Jun-17 04-Jul-18 04Jul-18 || 03-Sep-18 | 03-Sep-18 03-Sep-18 22un-19 | 22Jun-19 | 09-Aug-19 | 09-Aug-19
In Situ Parameters us DS us DS DS us DS us us DS us DS us DS DS Field Blank us DS us DS
[Temperature C - - - - - - - - 0.07 10.80 478 01 01 14.96 2.91 - - 128 12.7 15.7 16 - 111 38 24 8.1 8.5 34 33 33 2.70 2.50 17 16.2
Specific Conductance ms/cm - - - - - - - - 0.047 0.243 0318 0.084 0.084 0.264 0306 0.130 0125 0387 0390 0.151 0.151 - 0.391 0.177 0.101 0.2026 0.1968 03137 03133 031 0.1952 0.1936 0.3854 0.3800
Dissolved Oxygen me/L - - - - - - - 5595 13.48 1039 12.74 13.65 13.65 10.46 - - - - - - - - - - - - - - - - - - - -
Dissolved Oxygen % - - - - - - - - - - - - - - - - - 1017 1023 99.8 103.6 - 99.8 109.2 100.8 9.1 9.4 9.3 95.3 95.3 97.40 97.10 1018 100
pH DH units - - - - - - - 65-9.0 6.99 839 8.05 7.97 7.97 837 8.50 832 8.16 8.61 8.65 8.19 823 - 836 7.64 7.84 824 824 827 824 824 8.26 823 8.48 837
[ Wetted Width m - - - - - - - - - - - ice - 3 4 - - 7 7 - - - - 121 308 9.2 7.7 92 73 73 - - - -
|Average Depth m - - - - - - - - - - - - - 0.25 0.2 - - 0.2 0.2 - - - - 0.14 012 0.06 0.08 0.10 - - - - - -
Flow Rate m’/s - - - - - - - - - - - - - 028 - - - [ [ - - - - 113 155 0.07 0133 .052 144 144 - - - -
Physical Parameters
oH pH units - - 0.01 0.1 0.1 0.1 0.1 65-9.0 - - - 7.40 7.47 822 8.18 8.18 8.19 853 8.50 8.1 8.19 8.47 851 773 775 824 824 8.43 837 577 8.26 8.26 821 8.41
Conductivity us/cm 1 5 - - - - - - 54 257 303 92 93 273 321 - - - - - - - - - - - - - - - - - - -
Turbidity NTU 0.1 01 0.1 01 0.1 El 0.1 - 037 013 <0.10 06 05 02 - 044 054 0.19 0.15 148 1.05 028 033 077 071 0.62 0.64 05 027 <0.10 0.17 0.22 033 0.44
Hardness mg/L as CaCO5 05 1 10 10 10 10/20 05 - 251 138 178 28 28 153 159 95 94 168 169 68 69 193 202 35 37 106 102 176 182 <10 121 121 180 187
Tss mg/L - - 2 2 2 2 2 - - - - - - - - <2.0 <2.0 <20 <20 20 <20 <2.0 <2.0 <2.0 5.1 <2.0 <20 <20 <20 <2.0 <20 <20 <20 <20
TS mg/L 30 5 20 20 20 10 20 - 26 126 200 60 61 177 209 77 £ 178+ 170+ 65 65 208 201 24 46 112 118 195 205 <20 133 127 208 204
Dissolved Anions
[Alkalinity mg/L as CaCO, 2 5 10 10 10 10 10 - 24 130 167 45 45 147 167 112 99 175 177 68 75 187 191 32 27 103 100 171 168 <10 120 118 182 188
Br mg/L 03 0.05 - - - - - - <03 <03 <03 <0.05 <0.05 <0.05 <0.05 - - - - - - - - - - - - - - - - - - -
o mg/L 0.2 1 05 05 05 05 05 - 09 07 24 <1 <1 1 5 248 228 834 8.66 1.81 1.84 135 138 057 057 3.16 291 135 138 <0.50 4.08 452 168 14.4
|[Fluoride me/L - - - 0.02 0.02 0.02 - - - - - - - - - - - - - <0.020 <0.020 0.026 0.027 <0.020 <0.020 0.031 0.024 0.042 0.041 <0.020 - - - -
50, mg/L 05 1 03 03 03 03 - - 06 08 21 2 2 <1 4.00 1.58 147 481 536 0.76 0.84 6.03 652 03 <030 13 0.89 362 352 <0.30 - - - -
Nuti
INH3+NH, mg/LN 0.1 0.02 0.15 0.15 0.15 - - 0.021-231" 02 05 0.6 0.05 0.09 0.04 <0.02 017 <0.15 037 0.28 <0.15 <0.15 024 017 - - - - - - - - - - -
NO; (Nitrite) me/LN 0.06 0.005 - - - - 0.01 0.06 <0.06 <0.06 <0.06 <0.005 <0.005 <0.005 0.015 - - - - - - - - - - - - - - - <0.010 <0.010 <0.010 <0.010
INO; (Nitrate) mg/LN 0.05 0.1 0.02 0.02 0.02 0.02 0.02 29 <0.05 <0.05 <0.05 <0.10 <0.10 <0.10 <0.10 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 22 <0.020
INO,+NO; me/LN 0.06 01 - - - - 0.022 - <0.06 <0.06 <0.06 <0.10 <0.10 <0.10 <0.10 - - - - - - <0.020 0.085 - - - - - - - <0.022 <0.022 22 0.022
Ammonia total as N mg/L - - 0.05 002 0.02 002 0.01 "Variable" - - - - - - - <0.050 <0.050 <0.050 <0.050 <0.020 <0.020 - - <0.020 <0.020 <0.020 <0.020 - - - <0.010 <0.010 <0.010 <0.010
Total Phosphorus mg/L 0.02 0.01 0.003 0.003 0.003 0.003 0.003 - 0.030 <0.02 <0.10 <0.01 <0.01 <0.01 <0.01 0.0040 0.0032 <0.0030 <0.0030 0.0067 0.0038 0.0048 0.0034 0.0158 0.0159 <0.0030 0.0031 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Dissolved Phosphorus mg/L 0.02 - - - - - - - <0.02 <0.02 <0.10 - - - - - - - - - - - - - - - - - - - - - - -
Organic Compounds
Phenols me/L 0.001 0.001 - - - - - 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - - - -
DoC mg/L - - 1 1 05 05 050 - - - - - - - - 22 22 34 35 16 14 32 3 393 356 32 3.05 327 316 051 3.00 3.00 334 31
Toc mg/L - - 1 1 05 05 0.50 - - - - - - - - 24 25 36 35 19 21 36 33 445 417 34 3.28 401 361 062 4.10 385 383 373
kN mg/L - - 0.15 015 0.15 0.15 - - - - - - - - - 017 <0.15 037 028 <0.15 <0.15 024 017 029 026 <0.15 <0.15 018 027 <0.15 - - - -
Chlorophyll-a mg/m3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pheophytin-a mg/m3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
[Total Metals and Non-Metals
[Aluminum mg/L 0.004 0.005 0.01 001 0.005 0.005 - 0.100" 0.005 <0.004 <0.004 0.006 0.005 <0.005 <0.005 0,019 0.025 0011 <0.010 0.096 0.042 0.024 0.02 0.0527 0.065 0.0092 00121 0.0239 0011 <0.0050 0.0067 0.0113 0.0224 0.0225
[Antimony mg/L 0.0004 - - 0.0001 0.0001 - <0.0004 <0.0004 <0.0004 - - - - - - - - <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
Arsenic mg/L 0.005 0.001 0.001 0.0001 0.0001 0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 0.00010 <0.00010 || <0.00010 <0.00010 0.00014 0.00011 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 | <0.00010 0.00013 0.00012
Barium mg/L 0.001 0.01 - 0.0002 0.0001 - 0.001 0.006 0.007 <0.01 <0.01 <0.01 <0.01 - - - - 0.0055 0.00502 0.0119 0.0118 0.00266 0.00274 0.00574 0.00561 00101 00104 <0.00010 0.00634 0.00648 0.0123 0.0125
Beryllium mg/L 0.005 - - 0.0001 0.0001 - <0.005 <0.005 <0.005 - - - - - - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 | <0.00010 | <0.00010 | <0.00010
Bismuth mg/L 0.0003 - - 0.00005 0.00005 - <0.0003 <0.0003 <0.0003 - - - - - - - - <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
Boron mg/L 0.05 0.01 - 0.01 0.01 - <0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <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
Cadmium mg/L 0.0001 0.0001 0.00009 | 0.00001 0.000005 0.000017 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0010 <0.0010 || <0.000010 | <0.000010 || <0.000010 || <0.000010 || <0.000010 | <0.000010 || <0.000010 | <0.000010 || <0.0000050 | <0.0000050 || <0.0000050 | <0.0000050 | <0.0000050 || <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050
Calcium mg/L 0.05 1 05 05 0.05 - 6.07 339 42.9 1 1 38 40 - - 223 205 16.9 168 7 46.1 8.08 864 251 26 412 236 <0.050 279 285 224 26.1
Cesium me/L - - - 0.00001 0.00001 - - - - - - - - - - - - 0.000012 || <0.000010 || <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010 | <0.000010 [ <0.000010 | <0.000010 | <0.000010 || <0.000010 | <0.000010 | 0.000011 | 0.000013
Chromium mg/L 0.001 0.001 - 0.0005 0.0005 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - - - <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 mg/L 0.0003 0.0002 - 0.0001 0.0001 - <0.0003 <0.0003 <0.0003 <0.0002 <0.0002 <0.0002 <0.0002 - - - - <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
Copper mg/L 0.0008 0.001 0.001 0.001 0.001 0.002-0.004 <0.0008 <0.0008 0.0008 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.0010 0.0025 <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
Iron mg/L 0.02 0.03 0.05 0.05 0.01 03 <0.05 <0.02 <0.02 <0.03 <0.03 <0.03 <0.03 <0.050 <0.050 <0.050 <0.050 011 <0.050 <0.050 <0.050 0.056 0.068 0.01 0014 0031 0023 <0.010 <0.010 0013 0033 0.027
Lead mg/L 0.0002 0.001 0.0005 0.0001 0.00005 0.001 -0.007° <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.001 <0.00050 | <0.00050 || <0.00010 | <0.00010 [ <0.00010 <0.00010 <0.00010 <0.00010 0.000081 0.00009 <0.000050 | <0.000050 [ <0.000050 | <0.000050 | <0.000050 || <0.000050 | <0.000050 | <0.000050 | <0.000050
Lithium me/L - - - 0.001 0.001 - - - - - - - - - - - - <0.0010 <0.0010 0.0022 0.0023 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 0.0011 <0.0010 0.0012 0.0012 0.0018 0.0015
mg/L 0.005 1 05 0.05 0.005 - 241 129 172 5 5 14 15 9.67 9.14 196 196 62 6.64 198 211 365 365 106 9.91 17.8 17.8 <0.0050 120 117 181 157
mg/L 0.0007 0.01 0.001 0.0005 0.0005 - 0.0029 <0.0007 <0.0007 <0.01 <0.01 <0.01 <0.01 <0.0010 <0.0010 <0.00050 0.00187 0.00217 0.00082 0.00172 0.00115 0.00244 0.0029 0.0005 0.00086 0.00112 0.00162 <0.00050 <0.00050 0.00156 0.00139 0.00279
Mercury mg/L 0.0001 0.0001 0.00001 0.00001 0.000026 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <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 || <0.000010 | <0.000010 | <0.0000050 | <0.0000050
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Table 2.6 Water Quality Monitoring Of Baseline Fisheries Culverts Surface Water Quality Summary For Sample Site N1-080 (CV040)

N Method Detection Limit LOR N Dates Dates
Parameters Units CCME Guideline
2005 2006 2015 2016 2019 13-Jun-05 06-Aug-05 05-Sep-05 13-Jun-06 13-Jun-06 02-Aug-06 08-Sep-06 03-Jul-15 03-Jul-15 11-Aug15 | 11-Aug-15 29-Jun-16 29-Jun-16 25-Aug-16 25-Aug-16 29-Jun-17 29-Jun-17 04-Jul-18 04-Jul-18 03-Sep-18 03-Sep-18 03-Sep-18 22Jun-19 | 22-un-19 | 09-Aug-19 | 09-Aug-19
mg/L 0.0003 0.005 00005 | 0.00005 | 0.00005 0073 <0.0003 <0.0003 <0.0003 <0.005 <0.005 <0.005 <0005 | <0.00050 | <0.00050 || <0.00050 | <0.00050 || 0.00007 [ 0000073 [ 0.000203 | 0.000224 <0.000050 | <0.000050 [ 0.000068 | 0.000089 | 0.000208 | 0.000219 | <0.000050 [ 0.000092 | 0.000131 | 0.000259 | 0.000272 |
Nickel mg/L 0.001 0.005 0.001 0.0005 0.0005 0.025 - 0.150° <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.0010 <0.0010 <0.0010 <0.0010 <0.00050 <0.00050 <0.00050 0.00342 <0.00050 <0.00050 <0.00050 <0.00050 | <0.00050 | <0.00050 | <0.00050
Phosphorus me/L - - - 005 0.05 - - - - - - - - - - - - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Potassium mg/L 0.02 0.01 1 0.05 0.05 - 039 0.69 078 0.60 0.60 0.70 078 <10 <10 123 123 0745 131 134 0503 X 0716 0992 126 122
Rubidium ma/L - - - 0.0002 0.0002 - - - - - - - - - - - - 0.00127 X 0.00156 0.00133 0.00058 0.00062 0.00082 0.0009 X 0.00144 0.00185
Selenium mg/L 0.005 0.001 0.0004 | 0.00005 0.00005 0.001 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.001 <0.00040 | <0.00040 || <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
silicon ma/L - - - 0.05 0.1 - - - - - - - - - - - - 0731 071 138 141 037 04 079 13 132
Silver mg/L 0.0001 0.0001 - 0.00005 0.00005 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - - - - <0.000050 [ <0.000050 [ <0.000050 | <0.000050 || <0.000050 | <0.000050 || <0.000050 <0.000050 | <0.000050
Sodium mg/L 0.05 0.05 05 05 0.05 - 031 1.20 2.04 041 042 1.42 345 252 230 7.72 727 154 1.69 873 9.23 <0.50 <0.50 2.06 6.08 5.98
Strontium mg/L 0.001 0.001 - 0.001 0.001 - 0.0027 0.0187 0.0235 0.005 0.005 0.023 0.027 - - - - 00101 00102 0.0308 0.0295 0.0047 0.005 00156 0.0274 0.0303
Sulfur me/L - - - 0.5 0.5 - - - - - - - - - - - - <0.50 0.55 2.56 2.87 <0.50 <0.50 0.57 16 1.63
Tellurium ma/L - - - 0.0002 0.0002 - - - - - - - - - - - - <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium mg/L 0.0002 - 0.0003 | 0.00001 0.00001 0.0008 <0.0002 <0.0002 <0.0002 - - - - <0.00030 | <0.00030 || <0.000010 | <0.000010 [ <0.000010 [ <0.000010 [ <0.000010 | <0.000010 || <0.000010 | <0.000010 || <0.000010 <0.000010 | <0.000010
Thorium ma/L - - - 0.0001 0.0001 - - - - - - - - - - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Tin mg/L 0.001 0.01 - 0.0001 0.0001 - <0.001 0.001 <0.001 <0.01 <0.01 <0.01 <0.01 - - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium mg/L 0.003 - - 0.0003 0.0003 - <0.003 <0.003 <0.003 - - - - - - - - 0.00455 0.00166 0.00112 0.00245 0.00325 0.00041 0.00053 0.0013 0.00059
Tungsten ma/L - - - 0.0001 0.0001 - - - - - - - - - - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Uranium mg/L - - 0.001 0.00001 0.00001 0.015 - - - - - - - 0.0011 0.0010 0.00326 0.00293 0.000507 0.00361 0.00367 0000129 0.000132 0.00135 0.00123 0.00317 0.00306
Vanadium mg/L 0.0009 0.001 - 0.0005 0.0005 - <0.0009 <0.0009 <0.0009 <0.001 <0.001 0.001 <0.001 - - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc mg/L 0.001 0.01 0.003 0.003 0.03 <0.001 0.0010 <0.001 <0.01 <0.01 <0.01 <0.01 <0.0030 <0.0030 <0.0030 0.0043 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0042 <0.0030 0.007
mg/L - - 0.0002 - - - - - - - - - - - <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030
Dissolved Metals and Non-Metals
[Aluminum me/L 0.004 0.005 0.005 - - - - <0.004 <0.004 <0.004 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.0050 0.0101 - - - - - - - - - - - - - - -
|Antimony me/L 0.0004 - 0.0001 - - - - <0.0004 <0.0004 <0.0004 - - - - - - - - - - - - - - - - - - - - - - -
[Arsenic ma/L 0.005 0.001 - - - - - <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.001 <0.00010 | <0.00010 0.00010 <0.00010 - - - - - - - - - - - - - - -
Barium ma/L 0.001 001 - - - - - <0.001 0.005 0.007 <0.01 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - - - -
Beryllium me/L 0.005 - 0.00001 - - - - <0.005 <0.005 <0.005 - - - - - - - - - - - - - - - - - - - - - - -
Bismuth ma/L 0.0003 - 0.05 - - - - <0.0003 <0.0003 <0.0003 - - - - - - - - - - - - - - - - - - - - - - -
Boron ma/L 0.05 001 - - - - - <0.05 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - - - -
Cadmium ma/L 0.0001 0.0001 - - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000010 | <0.000010 || <0.000010 | <0.000010 - - - - - - - - - - - - - - -
Calcium ma/L 0.05 1 0.0002 - - - - 6.06 350 405 1 1 38 39 25 23 379 396 - - - - - - - - - - - - - - -
Chromium ma/L 0.001 0.001 0.01 - - - - <0.001 0.002 0.002 <0.001 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - - - -
Cobalt ma/L 0.0003 0.0002 0.00005 - - - - <0.0003 <0.0003 <0.0003 <0.0002 <0.0002 <0.0002 <0.0002 - - - - - - - - - - - - - - - - - - -
Copper ma/L 0.0008 0.001 0.05 - - - - <0.0008 <0.0008 <0.0008 <0.001 <0.001 <0.001 <0.001 0.00057 0.00054 0.00076 0.00077 - - - - - - - - - - - - - - -
Iron ma/L 0.02 0.03 0.0005 - - - - <0.05 <0.02 <0.02 <0.03 <0.03 <0.03 <0.03 <0.010 <0.010 <0.010 0014 - - - - - - - - - - - - - - -
Lead ma/L 0.0002 0.001 0.00001 - - - - <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.001 <0.000050 | <0.000050 - - - - - - - - - - - - - - -
ma/L 0.005 1 0.00005 - - - - 250 133 16.0 5 5 14 15 17.8 17 - - - - - - - - - - - - - - -
ma/L 0.0007 001 0.0005 - - - - 0.0022 <0.0007 <0.0007 <0.01 <0.01 <0.01 <0.01 <0.00050 0.00118 - - - - - - - - - - - - - - -
Mercury me/L - - 0.05 - - - - - - - - - - - <0.000010 <0.000010 - - - - - - - - - - - - - - -
ma/L 0.0003 0.005 0.00005 - - - - <0.0003 <0.0003 <0.0003 <0.005 <0.005 <0.005 <0.005 X 0.000176 | 0.000174 - - - - - - - - - - - - - - -
[Nickel ma/L 0.001 0.005 - - - - - <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.00050 | <0.00050 - - - - - - - - - - - - - - -
|[Potassium me/L 0.02 0.01 0.5 - - - - 0.39 0.72 0.76 0.61 0.60 0.73 0.80 124 124 - - - - - - - - - - - - - - -
Iie\enium ma/L 0.005 0.001 - - - - - <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.001 <0.000050 | <0.000050 - - - - - - - - - - - - - - -
Sitver ma/L 0.0001 0.0001 0.00001 - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - - - - - - - - - - - - - - - - -
Sodium ma/L 0.05 0.05 - - - - - 029 125 1.96 042 0.46 138 312 7.10 6.67 - - - - - - - - - - - - - - -
Strontium ma/L 0.001 0.001 0.00001 - - - - 0.0027 00192 0.0224 0.005 0.005 0.023 0.026 - - - - - - - - - - - - - - - - -
Thallium me/L 0.0002 - - - - - - <0.0002 <0.0002 <0.0002 - - - - <0.000010 | <0.000010 - - - - - - - - - - - - - - -
Tin ma/L 0.001 001 0.001 - - - - <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - -
Titanium me/L 0.003 - - - - - <0.003 <0.003 <0.003 - - - - - - - - - - - - - - - - - - - - - - -
i ma/L - - 0.00001 - - - - - - - - - - 0.00101 0.00096 0.00300 0.00288 - - - - - - - - - - - - - - -
ma/L 0.0009 0.001 - - - - <0.0009 0.0047 0.0045 <0.001 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - - - -
mg/L 0.001 001 0.001 - - - 0.001 0.002 0.002 <0.01 <0.01 <0.01 <0.01 0.0025 0.0037 <0.0010 0.0029 - - - - - - - - - - - - - - -

Notes:
Site Performance Objective's (SPOs) are identified in Baffinland’s 2AM-MRY-1325 Water Licence
2006 dissolved oxygen values in mg/L; 2015, 2016, 2017, 2018 and 2019 dissolved oxygen values in % saturation
2018 TDS LOR was 10 in June, 20 in September; 2019 TDS LOR was 20 in June, 10 in August. 2019 Mercury LOR was 0.00001 in June, 0.00005 in August.
* Result qualified by analytical laboratory
SPO and CCME guideline values are pH or Hardness dependent. The lowest to highest applicable guideline value is shown
(1) pH /Temp dependent
(2) pH dependent
(3) Hardness dependent
Analytical values which exceed SPO or calculated CCME guideline value are indicated below:

Bold values exceed SPO guidelines
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Table 2.7 Water Quality Monitoring Of Baseline Fisheries Culverts Surface Water Quality Summary For Sample Site N1-100 (CV217)

Method Detection Limit LOR Dates Dates
Parameters Units CCME Guideline
2005 2006 2015 2016 | 2017 | 2018 2019 07-Jun-05 06-Aug-05 09-Sep-05 || 13-Jun-06 29-Jul-06 10-Sep-06 || 12-Aug-15 | 12-Aug-15 || 29-Jun-16 29-Jun-16 25-Aug-16 25-Aug-16 29-Jun-17 29-Jun-17 04-Jul-18 04-Jul-18 04-Jul-18 02-Sep-18 | 02-Sep-18 || 22-Jun-19 | 22-Jun-19 | 09-Aug-19 | 09-Aug-19
In Situ Parameters us DS us DS DS us us DS us US Travel Blank DS us DS us DS us DS
Temperature °C - - - - - - - - 0.74 9.35 6.59 1.56 7.36 3.02 9.6 9.4 5.6 6.4 8.7 10.7 4.4 3.2 2.7 2.7 26 8.0 8.7 2.7 2.6 15.8 15.2
Specific Conductance ms/cm - - - - - - - - 0.019 0.081 0.088 0.031 0.083 0.091 0.100 0.101 0.640 0.800 0.102 0.095 0.166 0.125 0.0826 0.0826 0.0824 0.0723 0.0904 0.0691 0.0695 0.0894 0.0852
Dissolved Oxygen mg/L - - - - - - - 5.5-9.5 12.14 11.62 12.82 12.71 13.40 - - - - - - - - - - - - - - - - - -
Dissolved Oxygen % - - - - - - - - - - - - - - 102.30 102.8 107.4 109.5 94.1 100.0 107.1 101.9 93.5 935 935 102.8 103.3 97.6 97.3 105.2 105
pH PH units - - - - - - - 6.5-9.0 7.20 7.60 7.02 7.38 7.59 7.92 8.08 8.07 7.74 8.36 8.19 8.11 7.45 7.71 7.76 7.76 7.92 8.23 8.30 7.97 8.08 8.45 8.17
Wetted Width m - - - - - - - - - - - - 54 59 - - - - - - - 15.4 50 50 50 - - - - - -
|Average Depth m - - - - - - - - - - - - 5 2.5 - - - - - - - 0.7 - - - - - - - - -
Flow Rate m’/s - - - R - R R R R - - R - - - - R - R - R 45276 - - R - R - R - -
Physical Parameters
pH pH units - - 0.01 0.1 0.1 0.1 0.1 6.5-9.0 - - - 6.97 7.03 6.97 7.80 7.81 7.42 7.41 8.08 7.96 7.65 7.72 7.65 6.29 7.67 7.97 7.95 7.64 7.68 7.63 7.75
Conductivity us/cm 1 5 - - - - - - 27 %0 93 38 86 97 - - - - - - - - - - - - - - - - -
Turbidity NTU 0.1 0.1 0.1 0.1 0.1 K 0.1 - 0.50 0.9 0.55 0.7 11 14 1.0 11 1.1 11 2.0 1.0 1.06 1.01 072 0.19 1.88 0.75 0.69 0.57 0.66 0.61 0.68
Hardness mg/L as CaCO, 05 1 10 10 10 10/20 0.5 - 8.57 42.0 463 16 a1 43 37 38 27 29 42 38 28 33 34 <10 34 34 37.0 36.9 37.5 36.6 37.9
TSs mg/L - - 2 2 2 2 2 - - - - - - - 2 2 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 <2.0 <2.0 <2.0 <2.0 <20 <20 <2.0 <2.0 <2.0
TDS mg/L 30 5 20 20 20 10 20 - 31 <30 <30 25 56 63 50 * 46* 40 25 52 38 34 41 48 <10 53 65 67 47 53 41 43
Dissolved Anions
inity mg/L as CaCO, 2 5 10 10 10 10 10 - 8 43 45 16 44 47 38 35 30 31 41 35 17 27 33 <10 32 35 34 37 37 38 38
lBr me/L 0.3 0.05 - - - - - - <0.3 <0.3 <0.3 <0.05 <0.05 <0.05 - - - - - - - - - - - - - - - - -
cr mg/L 0.2 1 0.5 05 0.5 05 05 - 08 1.0 12 <1 1 2 4.96 5.29 244 2.49 3.87 3.79 2.50 374 5.66 <0.50 5.68 5.39 10.90 4.42 451 4.05 4.66
Fluoride mg/L - - - 0.02 0.02 0.02 - - - - - - - - - - <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 - - - -
50, mg/L 0.5 1 0.3 0.3 0.3 0.3 - - 0.7 0.6 0.7 2 2 3 130 135 0.70 0.72 115 0.97 0.71 1.06 1.06 <0.30 111 0.86 1.28 - - - -
Nutrients
NH+NH, mg/LN 0.1 0.02 0.15 0.15 0.15 - - 0.021-231 0.5 <0.10 0.4 0.04 0.05 0.04 0.27 0.28 <0.15 <0.15 <0.15 <0.15 - - - - - - - - - - -
INO,” (Nitrite) mg/LN 0.06 0.005 - - - - 0.01 0.06 <0.06 <0.06 <0.06 <0.005 0.018 0.008 - - - - - - - - - - - - - <0.010 <0.010 <0.010 <0.010
INO; (Nitrate) mg/LN 0.05 0.1 0.02 0.02 0.02 0.02 0.02 29 <0.05 <0.05 <0.05 <0.10 <0.10 <0.10 <0.020 <0.020 <0.020 <0.020 0.03 <0.020 <0.020 <0.020 0.027 <0.020 0.027 <0.020 <0.020 0.027 0.025 0.025 0.027
INO,+NO, me/LN 0.06 0.1 - - - - 0.022 - <0.06 <0.06 <0.06 <0.10 <0.10 <0.10 - - - - - - - - - - - - - 0.027 0.025 0.025 0.027
[Ammonia total as N mg/L - - 0.05 0.02 0.02 0.02 0.01 "Variable" - - - - - - <0.050 <0.050 <0.020 0.05 <0.020 <0.020 0.029 <0.020 <0.020 <0.020 <0.020 - - <0.010 <0.010 <0.010 <0.010
[Total Phosphorus mg/L 0.02 0.01 0.003 0.003 0.003 0.003 0.003 - <0.02 <0.02 <0.10 <0.01 <0.01 0.02 0.0080 0.0058 0.0068 <0.0030 0.0071 0.0095 0.0084 0.0087 0.0041 <0.0030 0.0032 0.006 0.050 0.0043 0.0037 <0.0030 <0.0030
Dissolved Phosphorus mg/L 0.02 - - - - - - - <0.02 <0.02 <0.10 - - - - - - - - - - - - - - - - - - - -
Organic Compounds
Phenols mg/L 0.001 0.001 - - - - - 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - -
poc mg/L - - 1 1 0.5 0.5 0.50 - - - - - - - 2.2 2.2 1.8 1.9 23 1.9 2.01 1.88 1.92 <0.50 1.97 217 2.22 2.45 2.43 215 2.07
Toc mg/L - - 1 1 05 0.5 0.50 - - - - - - - 23 23 19 18 23 20 2.24 217 218 0.65 2.25 251 2.84 2.81 2.92 233 2.83
TKN mg/L - - 0.15 0.15 0.15 0.15 - - - - - - - - 0.27 0.28 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 - - - -
ci mg/m3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pheophytin-a mg/m3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total Metals and Non-Metals
[Aluminum mg/L 0.004 0.005 0.01 0.01 0.005 0.005 0.005 0.005 - 0.100° 0.025 0.039 0.020 0.023 0.043 0.066 0.091 <0.010 0.042 0.150 0.052 0.037 0.033 0.071 0.0189 <0.0050 0.018 0.0249 0.0204 0.0202 0.0391 0.0378 0.0367
|Antimony mg/L 0.0004 - - 0.0001 0.0001 0.0001 | 0.0001 - <0.0004 <0.0004 <0.0004 - - - - - <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
|Arsenic mg/L 0.005 0.001 0.001 0.0001 0.0001 0.0001 | 0.0001 0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <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 | <0.00010 [ <0.00010
Barium mg/L 0.001 0.01 - 0.0002 0.0002 0.0001 | 0.0001 - 0.002 0.004 0.005 <0.01 <0.01 <0.01 - - 0.00368 0.00433 0.00576 0.00502 0.00389 0.00457 0.00410 <0.00010 0.00413 0.00438 0.00455 0.00446 0.00475 0.00526 0.00571
Beryllium mg/L 0.005 - - 0.0001 0.0001 0.0001 | 0.0001 - <0.005 <0.005 <0.005 - - - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 [ <0.00010 | <0.00010 [ <0.00010
Bismuth mg/L 0.0003 - - 0.00005 | 0.00005 | 0.00005 | 0.00005 - <0.0003 <0.0003 <0.0003 - - - - - <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
Boron mg/L 0.05 0.01 - 0.01 0.01 0.01 0.01 - <0.05 <0.01 <0.01 <0.01 <0.01 <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
Cadmium mg/L 0.0001 0.0001 0.00009 | 0.00001 | 0.00001 | 0.000005 | 0.000005 0.000017 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000010 | <0.000010 || <0.000010 | <0.000010 <0.000010 <0.000010 <0.000010 | <0.000010 [ <0.0000050 <0.0000050 <0.0000050 || <0.0000050 | <0.0000050 [ <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050
Calcium mg/L 0.05 1 0.5 0.5 0.5 0.05 0.05 - 151 8.62 9.34 3.0 8.0 9.0 7.76 7.77 5.19 5.58 8.32 7.66 5.61 6.66 . <0.050 6.88 6.82 7.40 7.19 7.19 7.34 8.00
Cesium mg/L - - - 0.00001 | 0.00001 | 0.00001 | 0.00001 - - - - - - - - - <0.000010 0.000016 <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
Chromium mg/L 0.001 0.001 - 0.0005 0.0005 0.0005 | 0.0005 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <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 mg/L 0.0003 0.0002 - 0.0001 0.0001 0.0001 | 0.0001 - <0.0003 <0.0003 <0.0003 <0.0002 <0.0002 <0.0002 - - <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
Copper mg/L 0.0008 0.001 0.001 0.001 0.001 0.001 0.001 0.002 - 0.004° 0.0009 0.0010 0.0008 <0.001 <0.001 0.001 <0.0010 <0.0010 <0.0010 0.0011 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
Iron mg/L 0.02 0.03 0.05 0.05 0.05 0.01 0.01 03 0.05 0.03 0.02 0.07 0.04 0.04 0.121 <0.050 0.052 0.186 0.058 <0.050 0.058 0.10 0.032 <0.010 0.033 0.031 0.025 0.035 0.061 0.045 0.041
Lead mg/L 0.0002 0.001 0.0005 0.0001 0.0001 | 0.00005 | 0.00005 0.001-0.007* <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.000050 0.000 <0.000050 <0.000050 <0.000050 | <0.000050 | <0.000050 || <0.000050 | 0.000055 | <0.000050 | <0.000050
Lithium mg/L - - - 0.001 0.001 0.001 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
i mg/L 0.005 1 0.5 0.05 0.05 0.005 0.005 - 116 4.97 5.59 2.0 5.0 5.0 5.07 4.94 3.30 3.59 5.04 471 3.48 4.08 419 <0.0050 4.13 4.13 4.56 4.40 437 4.09 4.46
mg/L 0.0007 0.01 0.001 0.0005 0.0005 0.0005 | 0.0005 - 0.0183 0.0012 0.0009 <0.01 <0.01 <0.01 0.00319 0.00084 0.00201 0.00408 0.00217 0.00159 0.00400 0.00380 0.00264 <0.00050 0.00267 0.00115 0.00151 0.00383 0.00461 0.00179 0.00183
Mercury mg/L 0.0001 0.0001 0.00001 | 0.00001 | 0.00001 | 0.00001 | 0.00001 0.000026 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <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 | <0.0000050 | <0.0000050
Molybdenum mg/L 0.0003 0.005 0.0005 0.00005 | 0.00005 | 0.00005 | 0.00005 0.073 <0.0003 <0.0003 <0.0003 <0.005 <0.005 <0.005 0.001 0.001 0.000065 0.000069 0.000099 0.000075 0.000063 0.000078 0.000089 <0.000050 0.000080 0.000077 0.000086 0.000085 0.000073 | 0.000106 | 0.000115
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Table 2.7 Water Quality Monitoring Of Baseline Fisheries Culverts Surface Water Quality Summary For Sample Site N1-100 (CV217)

MARY RIVER PROJECT

Tote Road Fish Habitat Monitoring 2019 Annual Report

Method Detection Limit LOR Dates Dates
Parameters Units CCME Guideline
2005 2006 2015 2016 2017 2018 2019 07-Jun-05 06-Aug-05 09-Sep-05 13-Jun-06 29-Jul-06 10-Sep-06 12-Aug-15 12-Aug-15 29-Jun-16 29-Jun-16 25-Aug-16 25-Aug-16 29-Jun-17 29-Jun-17 04-Jul-18 04-Jul-18 04-Jul-18 02-Sep-18 02-Sep-18 22-Jun-19 22-Jun-19 09-Aug-19 09-Aug-19
Nickel mg/L 0.001 0.005 0.001 0.0005 0.0005 0.0005 | 0.0005 0.025 - 0.150° <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.0010 <0.0010 0.00077 0.00054 <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
Phosphorus mg/L - - - 0.05 0.05 0.05 0.05 - - - - - - - - - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Potassium ma/L 0.02 0.01 1 0.05 0.05 0.05 0.05 - 0.81 0.58 0.60 0.49 058 057 0.631 0.627 0.516 0.580 0.717 0.645 0.613 0.688 0.594 <0.050 0.598 0.581 0.639 0.628 0.628 0.585 0.624
idil mg/L - - - 0.0002 0.0002 0.0002 0.0002 - - - - - - - - - 0.00073 0.00109 0.00138 0.00110 0.00082 0.00101 0.00095 <0.00020 0.00098 0.00093 0.00097 0.00090 0.00102 0.00102 0.00131
ma/L 0.005 0.001 0.0004 0.00005 | 0.00005 | 0.00005 | 0.00005 0.001 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <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 | <0.000050 | <0.000050
Silicon mg/L - - - 0.05 0.05 0.1 0.1 - - - - - - - - - 0.390 0.603 0.636 0.525 0.470 0.520 0.470 <0.10 0.480 0.380 0.380 0.440 0.500 0.48 0.5
Silver ma/L 0.0001 0.0001 - 0.00005 | 0.00005 | 0.00005 | 0.00005 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - - <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
Sodium mg/L 0.05 0.05 0.5 0.5 0.5 0.05 0.05 - 0.34 0.68 0.70 0.31 0.72 0.93 2.81 291 1.40 1.49 2.25 2.39 1.55 2.09 2.70 <0.050 2.85 2.60 5.10 2.34 221 1.95 1.99
Strontium ma/L 0.001 0.001 - 0.001 0.001 0.001 0.001 - 0.0012 0.0049 0.0054 0.002 0.006 0.007 - - 0.0046 0.0048 0.0079 0.0074 0.0049 0.0060 0.0081 <0.0010 0.0081 0.0079 0.0122 0.0072 0.0072 0.0079 0.0086
Sulfur mg/L - - - 0.5 0.5 0.5 0.5 - - - - - - - - - <0.50 <0.50 <0.50 0.53 0.51 <0.50 0.52 <0.50 0.51 0.53 0.64 <0.50 <0.50 <0.50 <0.50
Tellurium mg/L - - - 0.0002 00002 | 0.0002 | 0.0002 - - - - - - - - - <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 | <0.00020 | <0.00020 | <0.00020
Thallium mg/L 0.0002 - 0.0003 0.00001 0.00001 0.00001 0.00001 0.0008 <0.0002 <0.0002 <0.0002 - - - <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 <0.000010 <0.000010
[Thorium ma/L - - - 0.0001 00001 | 0.0001 | 0.0001 - - - - - - - - - <0.00010 0.00012 <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
ITin mg/L 0.001 0.01 - 0.0001 0.0001 0.0001 0.0001 - <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 - - <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
Titanium mg/L 0.003 - - 0.0003 00003 | 0.0003 | 0.0003 - <0.003 <0.003 <0.003 - - - - - <0.0020 * 0.00821 0.00203 0.00165 <0.0015 0.00388 0.00051 <0.00030 0.00055 0.0008 0.00064 0.00086 0.00217 0.00184 0.00149
Tungsten mg/L - - - 0.0001 0.0001 0.0001 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
Uranium ma/L - - 0.001 0.00001 | 0.00001 | 0.00001 | 0.00001 0.015 - - - - - - 0.000319 0.000324 0.000210 0.000238 00368 0.000319 0.000193 0.000261 0.000263 <0.000010 0.000260 0.000279 0.000310 0.000262 | 0.000250 | 0.000333 | 0.000347
Vanadium mg/L 0.0009 0.001 - 0.0005 0.0005 0.0005 0.0005 - <0.0009 <0.0009 <0.0009 <0.001 <0.001 <0.001 - - <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 mg/L 0.001 0.01 0.003 0.003 0.003 0.003 0.003 0.03 0.0020 0.0020 <0.001 <0.01 <0.01 <0.01 <0.0030 <0.0030 <0.0030 <0.0030 0.0053 <0.0030 <0.0030 <0.0030 0.0107 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Zirconium mg/L - - 0.0003 0.0003 | 0.0003 | 0.0002 - - - - - - - - - <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00020 | <0.00020 | <0.00020 | <0.00020
Dissolved Metals and Non-Metals
(Aluminum mg/L 0.004 0.005 0.005 - - - - 0.013 0.006 0.004 0.009 <0.005 0.007 <0.0050 0.090 - - - - - - - - - - - - - - -
[Antimony ma/L 0.0004 - 0.0001 - - - - <0.0004 <0.0004 <0.0004 - - - - - - - - - - - - - - - - - - - -
|Arsenic mg/L 0.005 0.001 - - - - - <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.00010 <0.00010 - - - - - - - - - - - - - - -
Barium mg/L 0.001 0.01 - - - - - 0.002 0.004 0.005 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - -
Beryllium mg/L 0.005 - 0.00001 - - - - <0.005 <0.005 <0.005 - - - - - - - - - - - - - - - - - - - -
Bismuth ma/L 0.0003 - 0.05 - - - - <0.0003 <0.0003 <0.0003 - - - - - - - - - - - - - - - - - - - -
Boron mg/L 0.05 0.01 - - - - - <0.05 0.02 <0.01 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - -
Cadmium ma/L 0.0001 0.0001 - - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000010 | <0.000010 - - - - - - - - - - - - - - -
Calcium mg/L 0.05 1 0.0002 - - - - 1.60 9.05 8.60 3 8 9 7.39 7.78 - - - - - - - - - - - - - - -
Chromium ma/L 0.001 0.001 0.01 - - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - -
Cobalt mg/L 0.0003 0.0002 0.00005 - - - - <0.0003 <0.0003 <0.0003 <0.0002 <0.0002 <0.0002 - - - - - - - - - - - - - - - - -
Copper ma/L 0.0008 0.001 0.05 - - - - <0.0008 0.0009 0.0010 <0.001 <0.001 <0.001 0.00066 0.00080 - - - - - - - - - - - - - - -
Iron mg/L 0.02 0.03 0.0005 - - - - 0.04 <0.02 <0.02 0.06 <0.03 <0.03 <0.010 0.107 - - - - - - - - - - - - - - -
Lead ma/L 0.0002 0.001 0.00001 - - - - <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.000050 | <0.000050 - - - - - - - - - - - - - - -
mg/L 0.005 1 0.00005 - - - - 1.24 5.23 5.12 2 5 5 4.40 4.56 - - - - - - - - - - - - - - -
mg/L 0.0007 0.01 0.0005 - - - - 0.0175 <0.0007 <0.0007 <0.01 <0.01 <0.01 0.00058 0.00181 - - - - - - - - - - - - - - -
Mercury mg/L - - 0.05 - - - - - - - - - - <0.000010 <0.000010 - - - - - - - - - - - - - - -
mg/L 0.0003 0.005 0.00005 - - - - <0.0003 <0.0003 <0.0003 <0.005 <0.005 <0.005 0.000065 0.000080 - - - - - - - - - - - - - - -
Nickel mg/L 0.001 0.005 - - - - - <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.00050 <0.00050 - - - - - - - - - - - - - - -
Potassium mg/L 0.02 0.01 05 - - - - 0.85 0.61 0.58 0.48 0.54 057 0.599 0.680 - - - - - - - - - - - - - - -

i mg/L 0.005 0.001 - - - - - <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.000050 <0.000050 - - - - - - - - - - - - - - -

Silver ma/L 0.0001 0.0001 0.00001 - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - - - - - - - - - - - - - - - - -
Sodium mg/L 0.05 0.05 - - - - - 0.37 0.72 0.68 0.31 0.72 1.02 2.68 2.82 - - - - - - - - - - - - - - -
Strontium ma/L 0.001 0.001 0.00001 - - - - 0.0013 0.0052 0.0049 0.002 0.006 0.007 - - - - - - - - - - - - - - - - -
Thallium mg/L 0.0002 - - - - - - <0.0002 <0.0002 <0.0002 - - - <0.000010 <0.000010 - - - - - - - - - - - - - - -
Tin ma/L 0.001 0.01 0.001 - - - - <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - - -
I Titanium mg/L 0.003 - - - - - <0.003 <0.003 <0.003 - - - - - - - - - - - - - - - - - - - -
Uranium ma/L - - 0.000010 - - - - - - - - - 0.000296 0.000329 - - - - - - - - - - - - - - -
Vanadium mg/L 0.0009 0.001 - - - - <0.0009 0.0015 <0.0009 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - -
@c ML 0.001 0.01 0.001 - - - 0.002 0.002 0.001 <0.01 <0.01 <0.01 <0.0010 0.0029 - - - - - - - - - - - - - - -
Notes:

Site Performance Objective's (SPOs) are identified in Baffinland's 2AM-MRY-1325 Water Licence
2006 dissolved oxygen values in mg/L; 2015, 2016, 2017, 2018 and 2019 dissolved oxygen values in % saturation
2018 TDS LOR was 10 in June, 20 in September; 2019 TDS LOR was 20 in June, 10 in August. 2019 Mercury LOR was 0.00001 in June, 0.00005 in August.
* Result qualified by analytical laboratory
SPO and CCME guideline values are pH or Hardness dependent. The lowest to highest applicable guideline value is shown

(1) pH /Temp dependent
(2) pH dependent
(3) Hardness dependent

Analytical values which exceed SPO or calculated CCME guideline value are indicated below:

1

Shaded values exceed CCME guidelines

Bold values exceed SPO guidelines

December 2019
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Table 3.8 Water Quality Monitoring Of Baseline Fisheries Culverts Surface Water Quality Summary For Sample Site N1-110 (BG24)

) Method Detection Limit I LOR I I | Dates Dates
Parameter Units CCME
2005 I 2006 I 2015 | 2016 I 2017 I 2018 I 2019 I I 07-Jun-05 06-Aug-05 09-Sep-05 “ 13-Jun-06 29-Jul-06 10-Sep-06 12-Aug-15 12-Aug-15 29-Jun-16 29-Jun-16 25-Aug-16 25-Aug-16 29-Jun-17 29-Jun-17 04-Jul-18 04-Jul-18 31-Aug-18 | 31-Aug-18 22-Jun-19 22-Jun-19 09-Aug-19 09-Aug-19

In Situ Parameters us DS DS us DS us us DS us DS us DS us DS us DS
Temperature °C - - - - - - - - 3.76 9.54 7.0 1.99 7.11 4.35 6.8 6.9 5.1 5.0 4.5 5.1 1.8 3.5 2.4 2.5 3.6 3.9 1.9 2.0 6.8 7.2
Specific Conductance msS/cm - - - - - - - - 0.019 0.079 0.082 0.075 0.076 0.095 0.05 0.05 0.112 0.114 0.371 0.367 0.116 0.105 0.132 0.134 0.2278 0.2352 0.1486 0.1513 0.4873 0.4753
Dissolved Oxygen mg/L - - - - - - - 5.5-9.5 10.4 10.91 11.71 12.8 13.55 - - - - - - - - - - - - - - - - -
Dissolved Oxygen % - - - - - - - - - - - - - 104.30 103.00 104.9 105.8 99.3 103.2 101.8 103.6 96.8 96.3 101.5 98.3 98.5 97.6 101.9 100.3
pH pH units - - - - - - - 6.5-9.0 8.07 7.58 7.02 7.55 7.51 7.88 8.58 8.51 7.75 7.84 7.91 7.97 7.41 7.68 8.02 7.83 8.33 7.29 8.11 7.94 8.31 8.18
Wetted Width m - - - - - - - - - - - 6 17 5 15 15 4.8 4.8 - - 5.9 4.4 1.4 2.7 1.45 1.6 - - - -
Average Depth m - - - - - - - - - - - 0.4 0.9 0.3 0.25 0.25 0.2 0.2 - - 0.17 0.45 0.22 0.1 0.04 0.1 - - - -
Flow Rate mz/s - - - - - - - - - - - 1.1 3.64 0.39 - - - - - - 0.71213 0.5148 0.111 0.097 0.012 0.021 - - - -
Physical Parameters
pH pH units - - 0.01 0.1 0.1 0.1 0.1 6.5-9.0 - - - 7.40 6.95 6.95 8.34 8.29 7.84 7.91 8.15 8.30 7.90 7.91 7.97 8.03 8.45 8.37 8.13 8.15 8.25 8.29
Conductivity us/cm 1 5 - - - - - - 26 88 82 84 78 119 - - - - - - - - - - - - - - - -
Turbidity NTU 0.1 0.1 0.1 0.1 0.1 1 0.1 - 0.42 3.64 1.93 0.5 23 4.9 0.16 0.27 0.41 0.39 0.34 0.22 0.49 0.42 0.73 0.84 0.20 0.43 0.40 0.60 0.25 0.58
Hardness mg/L as CaCO; 0.5 1 10 10 10 10/20 0.5 - 7.14 43.6 43.4 47 41 52 133 136 52 52 168 169 43 43 68 69 130 139 91.2 92.3 193 185
TSS mg/L - - 2 2 2 2 2 - - - - - - - <2 <2 <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
TDS mg/L 30 5 20 20 20 10 20 - <30 51 <30 55 51 77 146 * 139 * 45 45 183 183 42 40 75 65 130 155 102 106 269 267
Dissolved Anions
Alkalinity mg/L as CaCO; 2 5 10 10 10 10 10 - 5 43 41 41 40 53 135 141 51 53 152 149 41 42 49 65 126 131 90 91 148 151
Br. mg/L 03 0.05 - - - - - - <0.3 <0.3 <0.3 <0.05 <0.05 <0.05 - - - - - - - - - - - - - - - -
(e} mg/L 0.2 1 0.5 0.5 0.5 0.5 0.5 - 13 0.6 0.7 1 <1 4 5.18 5.26 0.8 0.8 16.5 18.0 1.04 1.07 1.26 1.39 6.98 7.41 2.35 2.51 50.1 45.7
Fluoride mg/L - - - 0.02 0.02 0.02 - - - - - - - - - - 0.0 0.0 0.1 0.1 0.022 0.021 0.037 0.037 0.069 0.064 - - - -
SO, mg/L 0.5 1 0.3 0.3 0.3 0.3 - - 1.2 <0.5 0.5 2 2 4 5.54 5.38 0.8 0.6 12.2 13.7 0.46 0.58 0.91 0.91 7.38 6.48 - - - -
Nutrients
NH3+NH, mg/LN 0.1 0.02 0.15 0.15 0.15 - - 0.021 - 231 0.7 0.4 0.6 <0.02 <0.02 <0.02 0.24 0.29 <0.15 <0.15 <0.15 <0.15 - - - - - - - - - -
NO, (Nitrite) mg/LN 0.06 0.005 - - - - 0.01 0.06 <0.06 <0.06 <0.06 <0.005 0.017 0.009 - - - - - - - - - - - - <0.010 <0.010 <0.010 <0.010
NOj (Nitrate) mg/LN 0.05 0.1 0.02 0.02 0.02 0.02 0.02 29 0.12 <0.05 <0.05 <0.10 <0.10 <0.10 0.03 0.03 <0.020 <0.020 0.07 0.08 <0.020 <0.020 0.02 <0.020 <0.020 <0.020 0.025 0.026 0.047 0.038
NO,+NO; mg/LN 0.06 0.1 - - - - 0.022 - 0.12 <0.06 <0.06 <0.10 <0.10 <0.10 - - - - - - - - - - - - 0.025 0.026 0.047 0.038
/Ammonia, total as N mg/L - - 0.05 0.02 0.02 0.02 0.01 "Variable" - - - - - - <0.050 <0.050 0.07 0.07 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 - - 0.017 <0.010 <0.010 <0.010
Total Phosphorus mg/L 0.02 0.01 0.003 0.003 0.003 0.003 0.003 - 0.02 <0.02 <0.10 <0.01 <0.01 0.01 <0.0030 <0.0030 <0.0030 0.01 0.00 0.00 0.0086 0.0082 0.0060 0.0046 <0.0030 <0.0030 0.0064 0.0031 <0.0030 <0.0030
Dissolved PhosEhorus mg/L 0.02 - - - - - - - <0.02 <0.02 <0.10 - - - - - - - - - - - - - - - - - - -
(Organic Compounds
Phenols mg/L 0.001 0.001 - - - - - 0.004 0.001 <0.001 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - - -
DOC mg/L - - 1 1 0.5 0.5 0.50 - - - - - - - 23 23 <1.0 <1.0 2.0 2.0 1.46 1.57 1.98 1.90 2.29 2.35 2.18 2.25 2.09 2.07
TOC mg/L - - 1 1 0.5 0.5 0.50 - - - - - - 23 2.4 <1.0 <1.0 2.2 2.1 1.64 1.76 2.38 2.27 2.70 4.32 3.34 2.99 2.5 2.47
TKN mg/L - - 0.15 0.15 0.15 0.15 - - - - - - - - 0.24 0.29 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.15 <0.15 - - - -
Chlorophyll-a mg/m3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pheophytin-a mg/m3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total Metals and Non-Metals
Aluminum mg/L 0.004 0.005 0.01 0.01 0.005 0.005 0.005 0.005 - 0.100° 0.017 0.075 0.073 0.010 0.072 0.153 <0.010 0.018 0.022 0.015 0.011 <0.010 0.0214 0.0225 0.0219 0.0195 0.006 0.0137 0.0248 0.0271 0.01 0.0244
Antimony mg/L 0.0004 - - 0.0001 0.0001 0.0001 0.0001 - <0.0004 <0.0004 <0.0004 - - - - - <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
Arsenic mg/L 0.005 0.001 0.001 0.0001 0.0001 0.0001 0.0001 0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.00010 <0.00010 <0.00010 <0.00010 0.0001 0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00012 0.00013
Barium mg/L 0.001 0.01 - 0.0002 0.0002 0.0001 0.0001 - <0.001 0.004 0.004 <0.01 <0.01 <0.01 - - 0.00197 0.00176 0.00778 0.00702 0.00165 0.0017 0.00228 0.00236 0.00485 0.00602 0.00327 0.00353 0.00972 0.0101
Beryllium mg/L 0.005 - - 0.0001 0.0001 0.0001 0.0001 - <0.005 <0.005 <0.005 - - - - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth mg/L 0.0003 - - 0.00005 0.00005 0.00005 0.00005 - <0.0003 <0.0003 <0.0003 - - - - - <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
Boron mg/L 0.05 0.01 - 0.01 0.01 0.01 0.01 - <0.05 <0.01 <0.01 <0.01 <0.01 <0.01 - - <0.010 <0.010 0.011 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.014 0.013
Cadmium mg/L 0.0001 0.0001 0.00009 0.00001 0.00001 | 0.000005 | 0.000005 0.000017 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.0000050 | <0.0000050 || <0.0000050 | <0.0000050 || <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050
Calcium mg/L 0.05 1 0.5 0.5 0.5 0.05 0.05 - 1.43 9.01 8.72 8 8 12 29.9 322 10.9 10.8 353 35.8 8.82 8.83 14.7 14.8 28.4 30.1 19.0 19.1 40.8 41.3
Cesium mg/L - - - 0.00001 0.00001 0.00001 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
Chromium mg/L 0.001 0.001 - 0.0005 0.0005 0.0005 0.0005 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - 0.00248 <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 mg/L 0.0003 0.0002 - 0.0001 0.0001 0.0001 0.0001 - <0.0003 <0.0003 <0.0003 <0.0002 <0.0002 <0.0002 - - <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
Copper mg/L 0.0008 0.001 0.001 0.001 0.001 0.001 0.001 0.002 - 0.004° <0.0008 0.0009 <0.0008 <0.001 <0.001 <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 0.0012
Iron mg/L 0.02 0.03 0.05 0.05 0.05 0.01 0.01 0.3 <0.02 0.05 0.06 0.03 0.05 0.08 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.017 0.016 <0.010 0.023 0.018 0.024 <0.010 0.035
Lead mg/L 0.0002 0.001 0.0005 0.0001 0.0001 0.00005 0.00005 0.001 - 0.007° <0.0002 0.0004 <0.0002 <0.001 <0.001 <0.001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.000050 <0.000050 <0.000050 [ <0.000050 || <0.000050 | <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium mg/L - - - 0.001 0.001 0.001 0.001 - - - - - - - - <0.0010 0.0013 0.0041 0.0044 <0.0010 <0.0010 0.0015 0.0015 0.0025 0.0024 0.0021 0.002 0.0046 0.0046
\ il mg/L 0.005 1 0.5 0.05 0.05 0.005 0.005 - 0.868 5.12 5.24 5 5 7 16.4 17.4 5.94 5.95 193 193 4.99 5.12 7.71 7.78 14.4 15.4 10.2 10.5 20.9 203

mg/L 0.0007 0.01 0.001 0.0005 0.0005 0.0005 0.0005 - 0.0097 0.0024 0.0014 <0.01 <0.01 <0.01 0.00054 0.00335 0.00126 <0.00050 0.00526 0.0008 0.00062 0.00087 0.00052 0.00074 <0.00050 0.00383 <0.00050 0.00108 0.00065 0.0038
Mercury mg/L 0.0001 0.0001 0.00001 0.00001 0.00001 0.00001 0.00001 0.000026 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <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 | <0.0000050 | <0.0000050
Molybdenum mg/L 0.0003 0.005 0.0005 0.00005 0.00005 0.00005 0.00005 0.073 <0.0003 <0.0003 <0.0003 <0.005 <0.005 <0.005 <0.00050 <0.00050 <0.000050 <0.000050 0.000109 0.000112 <0.000050 <0.000050 0.000057 0.000052 0.000102 0.000151 0.000066 0.000077 0.000159 0.000155
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Table 2.8 Water Quality Monitoring Of Baseline Fisheries Culverts Surface Water Quality Summary For Sample Site N1-110 (BG24)

B Method Detection Limit LOR Dates Dates
Parameter Units CCME
2005 2006 2015 2016 2017 2018 2019 07-Jun-05 06-Aug-05 09-Sep-05 13-Jun-06 29-Jul-06 10-Sep-06 12-Aug-15 12-Aug-15 29-Jun-16 29-Jun-16 25-Aug-16 25-Aug-16 29-Jun-17 29-Jun-17 04-Jul-18 04-Jul-18 31-Aug-18 | 31-Aug-18 22-Jun-19 22-Jun-19 09-Aug-19 09-Aug-19
Nickel mg/L 0.001 0.005 0.001 0.0005 0.0005 0.0005 0.0005 0.025 - 0.150° <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.0010 <0.0010 <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
Phosphorus mg/L - - - 0.05 0.05 0.05 0.05 - - - - - - - - - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Potassium mg/L 0.02 0.01 1 0.05 0.05 0.05 0.05 - 0.77 0.48 0.51 0.50 0.51 0.50 0.565 0.649 0.297 0.269 0.818 0.731 0.308 0.317 0.294 0.31 0.584 0.7 0.408 0.458 0.978 1.0
Rubidium mg/L - - - 0.0002 | 0.0002 | 0.0002 | 0.0002 - - - - - - - - - 0.00033 0.00024 0.00094 0.00046 0.00031 0.00032 0.00029 0.00034 0.00038 0.00074 0.00036 0.00055 0.0007 0.00111
Selenium mg/L 0.005 0.001 0.0004 | 0.00005 | 0.00005 | 0.00005 | 0.00005 0.001 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <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 | <0.000050
Silicon mg/L - - - 0.05 0.05 0.1 0.1 - - - - - - - - - 0.393 0.381 0.743 0.73 0.4 0.41 0.54 0.54 0.6 0.61 0.59 0.58 0.74 0.76
Silver mg/L 0.0001 0.0001 - 0.00005 | 0.00005 | 0.00005 | 0.00005 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - - <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
Sodium mg/L 0.05 0.05 0.5 0.5 0.5 0.05 0.05 - 0.43 0.51 0.48 0.57 0.48 1.61 5.22 5.33 0.77 0.75 8.94 9.62 0.83 0.81 1.1 1.16 4.81 4.51 2.04 1.96 195 173
Strontium mg/L 0.001 0.001 - 0.001 0.001 0.001 0.001 - 0.0011 0.0049 0.0048 0.005 0.005 0.008 - - 0.0056 0.0056 0.025 0.0262 0.0044 0.0045 0.0083 0.0085 0.0192 0.0205 0.0112 0.0119 0.0345 0.0329
Sulphur mg/L - - - 0.5 0.5 0.5 0.5 - - - - - - - - - <0.50 <0.50 438 5.24 <0.50 <0.50 0.73 0.53 2.83 2.57 0.97 1.02 11.9 10.7
Tellurium mg/L - - - 0.0002 | 0.0002 | 0.0002 | 0.0002 - - - - - - - - - <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 | <0.00020 [ <0.00020 | <0.00020 || <0.00020 <0.00020 <0.00020 <0.00020
Thallium mg/L 0.0002 - 0.0003 | 0.00001 | 0.00001 | 0.00001 | 0.00001 0.0008 <0.0002 <0.0002 <0.0002 - - - <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 | <0.000010
Thorium mg/L - - - 0.0001 | 0.0001 | 0.0001 | 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
Tin mg/L 0.001 0.01 - 0.0001 | 0.0001 | 0.0001 | 0.0001 - <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 | <0.00010 || <0.00010 | <0.00010 [ <0.00010 <0.00010 <0.00010 <0.00010
Titanium mg/L 0.003 - - 0.0003 | 0.0003 0.0003 | 0.0003 - <0.003 <0.003 <0.003 - - - - - 0.00087 0.00052 0.00055 <0.00030 0.00075 0.00088 0.00074 0.00071 <0.00030 0.00061 0.00100 0.00114 0.00036 0.00127
Tungsten mg/L - - - 0.0001 | 0.0001 | 0.0001 | 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
Uranium mg/L - - 0.001 | 0.00001 | 0.00001 | 0.00001 | 0.00001 0.015 - - - - - - 0.000941 0.000943 0.000116 0.000109 0.0012 0.00131 0.000068 0.000071 0.000217 | 0.000219 | 0.000954 | 0.000937 || 0.000398 0.000437 0.00153 0.00148
Vanadium mg/L 0.0009 0.001 - 0.0005 | 0.0005 0.0005 | 0.0005 - <0.0009 <0.0009 <0.0009 <0.001 <0.001 <0.001 - - <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 mg/L 0.001 0.01 0.003 0.003 0.003 0.003 0.003 0.03 0.0040 0.0010 0.0020 <0.01 <0.01 <0.01 <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 <0.0030
Zirconium mg/L - - 0.0003 | 0.0003 0.0003 | 0.0002 - - - - - - - - - <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 | <0.00030 || <0.00030 | <0.00030 || <0.00020 <0.00020 <0.00020 <0.00020
Dissolved Metals and Non-Metals
lumi mg/L 0.004 0.005 0.005 - - - - 0.010 0.009 0.007 <0.005 <0.005 <0.005 <0.0050 <0.0050 - - - - - - - - - - - - - -
Antimony mg/L 0.0004 - 0.0001 - - - - <0.0004 <0.0004 <0.0004 - - - - - - - - - - - - - - - - - - -
Arsenic mg/L 0.005 0.001 - - - - - <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.00010 <0.00010 - - - - - - - - - - - - - -
Barium mg/L 0.001 0.01 - - - - - <0.001 0.003 0.004 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - -
Beryllium mg/L 0.005 - 0.00001 - - - - <0.005 <0.005 <0.005 - - - - - - - - - - - - - - - - - - -
Bismuth mg/L 0.0003 - 0.05 - - - - <0.0003 <0.0003 <0.0003 - - - - - - - - - - - - - - - - - - -
Boron mg/L 0.05 0.01 - - - - - <0.05 0.02 <0.01 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - -
Cadmium mg/L 0.0001 0.0001 - - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000010 | <0.000010 - - - - - - - - - - - - - -
Calcium mg/L 0.05 1 0.0002 - - - - 1.54 9.19 8.14 9 8 1 28.0 28.9 - - - - - - - - - - - - - -
Chromium mg/L 0.001 0.001 0.01 - - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - -
Cobalt mg/L 0.0003 0.0002 0.00005 - - - - <0.0003 <0.0003 <0.0003 <0.0002 <0.0002 <0.0002 - - - - - - - - - - - - - - - -
Copper mg/L 0.0008 0.001 0.05 - - - - <0.0008 <0.0008 <0.0008 <0.001 <0.001 <0.001 0.00066 0.00063 - - - - - - - - - - - - - -
Iron mg/L 0.02 0.03 0.0005 - - - - <0.02 0.02 <0.02 <0.03 <0.03 <0.03 <0.010 <0.010 - - - - - - - - - - - - - -
Lead mg/L 0.0002 0.001 0.00001 - - - - <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.000050 | <0.000050 - - - - - - - - - - - - - -
i mg/L 0.005 1 0.00005 - - - - 0.933 5.30 4.87 6 5 6 154 15.6 - - - - - - - - - - - - - -
N mg/L 0.0007 0.01 0.0005 - - - - 0.0092 0.0007 <0.0007 <0.01 <0.01 <0.01 <0.00050 0.00275 - - - - - - - - - - - - - -
Mercury mg/L - - 0.05 - - - - - - - - - - <0.000010 <0.000010 - - - - - - - - - - - - - -
Molybd mg/L 0.0003 0.005 0.00005 - - - - <0.0003 <0.0003 <0.0003 <0.005 <0.005 <0.005 0.000093 0.0001 - - - - - - - - - - - - - -
Nickel mg/L 0.001 0.005 - - - - - <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.00050 <0.00050 - - - - - - - - - - - - - -
Potassium mg/L 0.02 0.01 0.5 - - - - 0.83 0.51 0.49 0.52 0.50 0.50 0.577 0.635 - - - - - - - - - - - - - -
Selenium mg/L 0.005 0.001 - - - - - <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.000050 | <0.000050 - - - - - - - - - - - - - -
Silver mg/L 0.0001 0.0001 0.00001 - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - - - - - - - - - - - - - - - -
Sodium mg/L 0.05 0.05 - - - - - 0.47 0.53 0.47 0.58 0.50 1.64 5.04 4.95 - - - - - - - - - - - - - -
Strontium mg/L 0.001 0.001 0.00001 - - - - 0.0011 0.0045 0.0044 0.005 0.005 0.008 - - - - - - - - - - - - - - - -
Thallium mg/L 0.0002 - - - - - - <0.0002 <0.0002 <0.0002 - - - <0.000010 | <0.000010 - - - - - - - - - - - - - -
Tin mg/L 0.001 0.01 0.001 - - - - <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 - - - - - - - - - - - - - - - -
Titanium mg/L 0.003 - - - - - <0.003 <0.003 <0.003 - - - - - - - - - - - - - - - - - - -
Uranium mg/L 0.00001 - 0.00001 - - - - - - - - - 0.000883 0.00088 - - - - - - - - - - - - - -
Vanadium mg/L 0.0009 0.001 - - - - <0.0009 0.0013 <0.0009 <0.001 <0.001 <0.001 - - - - - - - - - - - - - - - -
Zinc mg/L 0.001 0.01 0.001 - - - 0.003 0.003 0.002 <0.01 <0.01 <0.01 <0.0010 0.0019 - - - - - - - - - - - - - -
Notes:

Site Performance Objective's (SPOs) are identified in Baffinland's 2AM-MRY-1325 Water Licence
2006 dissolved oxygen values in mg/L; 2015, 2016, 2017, 2018 and 2019 dissolved oxygen values in % saturation
2018 TDS LOR was 10 in June, 20 in September; 2019 TDS LOR was 20 in June, 10 in August. 2019 Mercury LOR was 0.00001 in June, 0.00005 in August.
* Result qualified by analytical laboratory
SPO and CCME guideline values are pH or Hardness dependent. The lowest to highest applicable guideline value is shown
(1) pH /Temp dependent
(2) pH dependent
(3) Hardness dependent
Analytical values which exceed SPO or calculated CCME guideline value are indicated below:
Shaded values exceed CCME guidelines

[ 1 |Boldvalues exceed SPO guidelines

Page 2 of 2
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TABLE 3. LIST OF HADD SITES FROM THE AUGUST 2007 FISHERIES ACT AUTHORIZATION,
STREAM CROSSINGS COVERED BY LETTERS OF ADVICE (LOA), AND
COMPENSATION SITES (COMP) FOR THE MILNE INLET TOTE ROAD SURVEYED IN

SPRING 2019
o UM ® 2019 | Fish Habitat
Location ID * Aoz Survey at Crossing Comments
ke . . Date (Y/N)
Easting Northing
This site is now part of the access
CV-176 ComP 503587 | 7975136 | 28-Jun N roadto the Mine Port Quairy:
west

CV-170 COMP 505015 7972930 28-Jun N

CV-167 LOA 505538 | 7972370 | 28-Jun N Iocat,?oonl;owngferre(ljﬁ/lgl\'/tzg A e
CV-166 COMP 505538 7972370 28-Jun N

CV-159 COMP 506920 7970839 28-Jun N

CVv-157 COMP 507367 7970512 28-Jun N

CV-156 COMP 507531 7970286 28-Jun N

CV-154 COMP 507629 7970074 28-Jun N

CV-153 LOA 508173 7969723 28-Jun N

CV-152 COMP 508231 7969686 28-Jun N

CV-151 LOA 508295 7969583 28-Jun N

CV-129 HADD 512381 7966783 28-Jun Y

Cv-128 HADD 513556 7965889 28-Jun Y

CV-125 LOA 515296 7963851 28-Jun N

CV-120 LOA 517355 7961693 28-Jun N

CV-119 LOA 517762 7961153 28-Jun N

CV-115 LOA 519222 7958135 28-Jun Y

CVv-114 HADD 520278 7956528 28-Jun Y

CV-113 COMP 520747 7955659 29-Jun N

Cv-112 LOA 521033 7954935 29-Jun Y

Cv-111 HADD 521355 7954524 29-Jun Y

CV-202 LOA 521603 7953731 29-Jun N

CV-106 LOA 521663 7953392 29-Jun Y

CV-104 HADD 521732 7952788 29-Jun Y

CV-203 LOA 521741 7952440 29-Jun N

CV-102 LOA 521934 7950591 29-Jun Y

CV-099 HADD 521886 7948843 29-Jun Y

CV-094 HADD 522805 7945397 29-Jun N

CV-086 LOA 523746 7940983 29-Jun N
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UTM 2 . .
_ Authorization 2019 Fish Hab_ltat
Location ID * Type S;;\;gy at C(:;)”s\smg Comments
Easting Northing
CV-082 LOA 525254 7938131 29-Jun N
CV-079 HADD 525538 7937314 29-Jun Y
CV-078 HADD 525852 7936787 29-Jun Y
CV-076 LOA 526586 7935498 29-Jun Y
CVv-072 HADD 526897 7934576 29-Jun Y
CV-060 HADD 527622 7930342 30-Jun Y
CV-059 LOA 528094 7929347 30-Jun Y
CV-058 LOA 528322 7928839 30-Jun Y
CV-057 LOA 528379 7928657 30-Jun Y
BG-50 HADD 529294 7926852 30-Jun Y
CV-049 HADD 529654 7926545 30-Jun Y
CV-048 HADD 530415 7925875 30-Jun N
CV-046 LOA 531686 7924265 30-Jun N
CV-040 HADD 535168 7920326 30-Jun N
CV-030 LOA 540123 7921310 30-Jun Y
BG-32 HADD 540729 7921597 30-Jun Y
CVv-217 HADD 542321 7922189 30-Jun Y
CV-216 HADD 542764 7921724 30-Jun Y
BG-30 COMP 546070 7919844 01-Jul Y
BG-29 LOA 546229 7919877 01-Jul Y
BG-27 LOA 547876 7919355 01-Jul Y
BG-24 HADD 548766 7918878 01-Jul Y
BG-17 HADD 550703 7917643 01-Jul Y
BG-04 HADD 553250 7915100 01-Jul Y
CV-001 COMP 553544 7914897 01-Jul Y
CV-223 HADD 555705 7914676 01-Jul Y
CV-224 HADD 556238 7915044 01-Jul Y
CV-225 HADD 557421 7915187 01-Jul Y
BG-01 HADD 558000 7914928 01-Jul Y
CV-186 LOA 560705 7913498 01-Jul Y
Cv-187 COMP 560957 7913414 01-Jul Y

1 - Two sites originally identified as potential compensation at the onset of the program (CV-183 and CV-181) no longer exist. One
additional site (BG-16) originally identified as a compensation site was subsequently dropped as it had been incorrectly identified

as fish habitat.

2 - NAD 83, Zone 17W
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TABLE 4. ARCTIC CHAR CATCH DATA FROM FISH-BEARING STREAM CROSSINGS ALONG
THE TOTE ROAD, SPRING 2019

Losaion | mansecr: | Epetiotefing | To, | ceues TR
n Mean SD Min Max
DS 150 14 5.60 2 229.0 8.49 223 235
CV-129 us 151 3 1.19 1 165.0 - - -
Total 301 17 3.39 3 207.7 37.43 165 235
DS 162 5 1.85 2 97.0 141 96 98
Cv-114 us 181 2 0.66 2 81.0 1.41 80 82
Total 343 7 1.22 4 89.0 9.31 80 98
DS 310 14 271 4 56.5 6.45 50 63
CV-112 us 267 5 1.12 5 64.6 10.24 56 80
Total 577 19 1.98 9 61.0 9.29 50 80
DS 260 21 4.85 18 56.3 17.43 42 109
Cv-111 us 261 0 0.00 0 - - - -
Total 521 21 2.42 18 56.3 17.43 42 109
DS 72 1 0.83 1 85.0 - - -
CV-106 us 153 0 0.00 0 - - - -
Total 225 1 0.27 1 85.0 - - -
DS 361 14 2.33 14 60.9 15.06 40 93
CV-104 us 287 0 0.00 0 - - - -
Total 648 14 1.30 14 60.9 15.06 40 93
DS 350 8 1.37 8 101.8 36.07 65 160
CV-099 us 321 11 2.06 1 95.0 - - -
Total 671 19 1.70 9 101.0 33.81 65 160
DS 459 28 3.66 15 80.2 17.92 53 112
CV-079 us 324 26 4.81 16 112.4 24.49 70 145
Total 783 54 4.14 31 96.8 26.80 53 145
DS 373 32 5.15 6 109.8 18.15 88 135
CVv-078 us 477 15 1.89 5 126.0 65.47 78 240
Total 850 47 3.32 11 117.2 44.16 78 240
DS 291 16 3.30 9 66.0 15.46 44 91
CV-076 us 293 15 3.07 13 71.3 20.89 38 105
Total 584 31 3.18 22 69.1 18.64 38 105
DS 261 17 3.91 12 58.0 10.18 42 75
CV-072 us 313 9 1.73 9 91.1 14.04 74 121
Total 574 26 2.72 21 72.2 20.44 42 121
DS 136 24 10.59 2 65.5 24.75 48 83
CV-060
us 418 35 5.02 4 107.8 29.27 81 140
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Losalon | yransecr® | Sectofianne | Tote, | ceues T
n Mean SD Min Max
Total 554 59 6.39 6 93.7 33.36 48 140
DS 168 22 7.86 4 68.3 8.54 61 80
CV-059 us 190 31 9.79 8 92.5 35.60 59 162
Total 358 53 8.88 12 84.4 31.13 59 162
DS 287 11 2.30 2 815 4.95 78 85
CV-058 us 285 26 5.47 10 77.3 11.32 60 92
Total 572 37 3.88 12 78.0 10.48 60 92
DS 250 4 0.96 4 102.8 22.35 83 130
CV-057 us 407 22 3.24 10 80.5 30.26 58 149
Total 657 26 2.37 14 86.9 29.29 58 149
DS 269 6 1.34 0 - - - -
BG-50 us 420 2 0.29 2 95.0 35.36 70 120
Total 689 8 0.70 2 95.0 35.36 70 120
DS 280 14 3.00 14 117.6 9.85 102 135
CV-049 us 535 6 0.67 6 154.7 33.45 123 211
Total 815 20 1.47 20 128.7 25.79 102 211
DS 112 1 0.54 1 100.0 - - -
CV-030 us 330 2 0.36 2 103.5 19.09 90 117
Total 442 3 0.41 3 102.3 13.65 90 117
DS 112 9 4.82 1 280.0 - - -
BG-32 us 338 23 4.08 3 213.0 16.70 198 231
Total 450 32 4.27 4 229.8 36.17 198 280
DS 210 2 0.57 2 85.0 36.77 59 111
CV-216 us 63 0 0.00 0 - - - -
Total 273 2 0.44 2 85.0 36.77 59 111
DS 165 17 6.18 5 68.0 11.47 58 87
BG-30 uss 173 0 0.00 0 - - - -
Total 338 17 3.02 5 68.0 11.47 58 87
DS 223 37 9.96 7 95.1 26.63 55 125
BG-29 us 68 5 4.41 2 105.5 27.58 86 125
Total 291 42 8.66 9 97.4 25.45 55 125
DS 251 44 10.52 44 67.8 22.66 38 170
BG-27 us 256 12 2.81 12 111.9 26.86 60 146
Total 507 56 6.63 56 77.2 29.66 38 170
DS 515 65 7.57 65 75.4 26.95 45 170
BG-24 us 186 11 3.55 11 122.4 33.22 83 165
Total 701 76 6.50 76 82.2 32.31 45 170
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Losalon | yransecr® | Sectofianne | Tote, | ceues T
n Mean SD Min Max
DS 260 25 5.77 10 86.9 34.85 62 168
BG-17 us 128 7 3.28 2 179.0 100.41 108 250
Total 388 32 4.95 12 102.3 56.53 62 250
DS 217 29 8.02 6 123.3 69.76 60 251
BG-04 us 252 6 1.43 6 110.7 19.27 90 141
Total 469 35 4.48 12 117.0 49.24 60 251
DS 105 0 0.00 0 - - - -
CV-001 us 97 0 0.00 0 - - - -
Total 202 0 0.00 0 - - - -
DS 319 28 5.27 20 62.9 20.92 34 102
Cv-224 us 147 14 5.71 9 90.6 20.94 50 120
Total 466 42 5.41 29 71.4 24.34 34 120
DS 240 26 6.50 16 89.3 27.06 54 163
CV-225 us 222 12 3.24 5 117.4 30.44 90 163
Total 462 38 4.94 21 96.0 29.75 54 163
DS 486 41 5.06 26 105.9 36.28 61 175
BG-01 us 200 47 14.10 7 119.6 15.95 98 147
Total 686 88 7.70 33 108.8 33.29 61 175
DS 213 36 10.14 11 59.6 10.02 44 76
CV-186 us 192 6 1.88 0 - - - -
Total 405 42 6.22 11 59.6 10.02. 44 76
DS Not Fished - - - - - - -
Cv-187° us Not Fished - - - - - - -
Total Not Fished - - - - - - -

1 - DS = 50-m transect downstream of the Tote Road crossing; US = 50-m transect upstream of the Tote Road crossing
2 - Includes fish that were shocked, but not netted before they escaped

3 - CPUE = Catch-per-unit-effort (# fish/minute)

4 - n = number of fish measured for fork length (may not equal total catch); SD = standard deviation

5 - Fish observed US in BG-30, but could not be captured or accurately counted in large deep pool habitat

6 - Site was not fished but it is a second crossing of the CV-186 stream and several juvenile Arctic Char were observed US and DS
of the culvert at CV-187 in spring and fall 2019



MARY RIVER PROJECT
Tote Road Fish Habitat Monitoring 2019 Annual Report
December 2019

TABLE 5. NINESPINE STICKLEBACK CATCH DATA FROM FISH-BEARING STREAM CROSSINGS
ALONG THE TOTE ROAD, SPRING 2019

oG | ransecc: | Fectetanne | o | cpue e
n Mean SD Min Max
DS 112 22 11.79 2 54.0 12.73 45 63
CV-030 us 330 5 0.91 0 - - - -
Total 442 27 3.67 2 54.0 12.73 45 63
DS 112 6 3.21 1 100.0 - 100 100
BG-32 us 338 0 0.00 2 103.5 19.09 90 117
Total 450 6 0.80 3 102.3 13.65 90 117
DS 210 3 0.86 3 38.0 4.36 33 41
CV-216 us 63 5 4.76 1 68.0 - 68 68
Total 273 8 1.76 4 455 15.42 33 68
DS 223 1 0.27 1 59.0 - 59 59
BG-29 us 68 0 0.00 0 - - - -
Total 291 1 0.21 0 59.0 - 59 59
DS 217 1 0.28 1 59.0 - 59 59
BG-04 us 252 1 0.24 1 55.0 - 55 55
Total 469 2 0.26 2 57.0 2.83 55 59
DS 319 1 0.19 1 45.0 - 45 45
CV-224 us 147 0 0.00 0 - - - -
Total 466 1 0.13 1 45.0 - 45 45
DS 486 1 0.12 1 43.0 - 43 43
BG-01 us 200 0 0.00 0 - - - -
Total 686 1 0.09 1 43.0 - 43 43

1 - DS = 50-m transect downstream of the Tote Road crossing; US = 50-m transect upstream of the Tote Road crossing
2 - Includes fish that were shocked, but not netted before they escaped

3 - CPUE = Catch-per-unit-effort (# fish/minute)

4 - n = number of fish measured for fork length (may not equal total catch); SD = standard deviation
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TABLE 6. SUMMARY OF FISH HABITAT STATUS, FISH PASSAGE, AND REMEDIATION WORK ALONG THE TOTE ROAD IN 2019

. . . Fish Captured / Fish Captured / . . .
Location Fish Habltat at Observed DS in Observed US in Potential Prolect-ReIated Fish Passage or Fall 2019 Remediation Actions
ID Crossing (Y/N) Habitat Issues
2019 2019

CV-176 N N N NONE - No natural access to crossing N/A
CV-170 N N N NONE - No natural access to crossing N/A
CVv-167 N N N NONE - No natural access to crossing N/A
CV-166 N N N NONE - No natural access to crossing N/A
CV-159 N N N NONE - No natural access to crossing N/A
CVv-157 N N N NONE - No natural access to crossing N/A
CV-156 N N N NONE - No natural access to crossing N/A
CVv-154 N N N NONE - No natural access to crossing N/A
CV-153 N N N NONE - No natural access to crossing N/A
CVv-152 N N N NONE - No natural access to crossing N/A
Cv-151 N N N NONE - No natural access to crossing N/A

aﬁE%bgg\ﬁgtsvﬁ?shﬂggé%ﬁ;:ggﬁj 95213n2na) Installed large rocks around the downstream end of

g . : Y the culvert and filled spaces with small cobble to
Cv-129 Y Y Y access crossing from potential upstregr_n remove perch and create a more natural approach
overwintering lake, but access from Phillips {0 the culvert
Creek may be an issue for smaller fish. '
CV-128 Y Y Y NONE N/A
CV-125 N N N NONE - No natural access to crossing N/A
CV-120 N N N NONE - No natural access to crossing N/A
CVv-119 N N N NONE - No natural access to crossing N/A
CV-115 Y N N NONE - Stream dry in 2019 N/A
Created small pool by placing rocks downstream of
) the culvert to improve access. A slight perch
Cv-114 Y Y Y YES - Both cul\\/l\ztssr:/iver:grpgrsched and CPUE remained after remediation and additional rocks
9 ' may need to be placed to improve backwater
effect.

Cv-113 N N N NONE - Always dry N/A
CV-112 NONE N/A
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. . ] Fish Captured / Fish Captured / : . ;
Location Fish I-!abltat at Observed DS in Observed US in Potential Project Related Fish Passage or Fall 2019 Remediation Actions
ID Crossing (Y/N) Habitat Issues
2019 2019
Gravel was added to the pool at the downstream
end of the culvert to provide a solid surface for the
construction of a rocky ramp out of cobble and
CcV-111 v v N YES - Culvert recently reinstalled with a 0.25 boulders. However, this remediation action was
m perch and no fish captured upstream. insufficient to eliminate the perch. The height of the
drop from the culvert may be too great for a ramp
or creation of backwater to be effective at this site.
May require reinstallation of culvert.
CV-202 N N N NONE - No natural access to crossing N/A
Moved rock off surface of ramp downstream of the
YES - Ramp installed in 2018 to mitigate a culvert to eliminate sub-surface flow. Created small
slight perch was not designed to maintain pools as steps up to culvert. As the stream was dry
CV-106 Y Y N . . - L .
surface flows during periods of low water, at the time of remediation, effectiveness of the
resulting in intermittent access to the culvert. remediation actions could not yet be assessed. Will
require assessment during spring 2020.
NONE - Fish observed swimming up the
cV-104 v v N culvert. Despite a lack o_f fish cap'tured N/A
upstream, there are no obvious restrictions to
movement.
CV-203 N N N NONE - Always dry N/A
CV-102 Y N N NONE - Stream dry in 2019 fc_)llowmg weak N/A
freshet, but no culvert issues.
CV-099 Y Y Y NONE N/A
CV-094 N N N NONE - No natural access to crossing N/A
CV-086 N N N NONE - Always dry N/A
CVv-082 N N N NONE - No natural access to crossing N/A
CV-079 Y Y Y NONE N/A
CV-078 Y Y Y NONE N/A
CV-076 Y Y Y NONE N/A
CV-072 Y Y Y NONE N/A
CV-060 Y Y Y NONE N/A
CV-059 Y Y Y NONE N/A
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Fish Captured /

Fish Captured /

Location Fish I-!abltat at Observed DS in Observed US in Potential Prolect-ReIated Fish Passage or Fall 2019 Remediation Actions
ID Crossing (Y/N) Habitat Issues
2019 2019
CV-058 Y Y Y NONE N/A
CV-057 Y Y NONE N/A
Constructed step-pool ramp for both culverts.
YES - Left channel has good upstream access | Efforts appeared to be successful at the left culvert,
at bridge crossing, but right channel culverts but there was insufficient flow through the right
BG-50 Y Y Y . . . )
with consistently high perches prevent all culvert to properly assess effectiveness of the
upstream movements. constructed ramp at the time of the program. To be
reassessed in spring 2020.
CV-049 Y Y Y NONE N/A
CV-048 N N N NONE - No natural access to crossing N/A
CV-046 N N N NONE - No natural access to crossing N/A
CV-040 N N N NONE - No natural access to crossing N/A
CV-030 Y Y Y NONE N/A
BG-32 Y Y Y NONE N/A
Cv-217 Y Y Y NONE N/A
Built up a deeper pool with channel leading out of it
YES - A small perch of the culvert may (~30 |cm across) to grsate baclgvr\]/allter arfla up ti the
revent upstream access by young-of-the- culvert. Armoured bottom wit ~arge, at rocks
CV-216 Y Y Y gar Arctic Char that tvpically use this stream (depth ~40 cm) to prevent additional scouring.
Y duri ypically Placed rocks under culvert to fill open space.
uring summer. :
Backwatering was successful and access to the
culvert was improved.
BG-30 Y Y Y NONE N/A
YES - Rocky berm installed upstream of
BG-29 Y Y Y culvert partially blocking movements between Berm at upstream end of culvert was removed.
stream and overwintering lake.
BG-27 Y Y Y NONE N/A
BG-24 Y Y Y NONE N/A
BG-17 Y Y Y NONE N/A
BG-04 Y Y Y NONE N/A
CV-001 Y Y Y NONE N/A
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Fish Captured /

Fish Captured /

Location Fish I-!abltat at Observed DS in Observed US in Potential Prolect-ReIated Fish Passage or Fall 2019 Remediation Actions
ID Crossing (Y/N) Habitat Issues
2019 2019
CV-223 Y Y Y NONE N/A
CV-224 Y Y NONE N/A
None. Pool was too deep to safely wade. Large
YES - Culverts are moderately perched and amount of material will be required to fill scour pool
CV-225 Y Y Y have high velocity flows, which may limit and build up a backwater area. Sides of existing
passage of smaller juveniles. pool will also require addition of material. Requires
further assessment and remedial action.
BG-01 v v v YES - Rip rap US_ of culvert b_lockmg access to Rip rap blockage removed.
a small tributary of this stream.
NONE - Despite lack of fish captured
CV-186 Y Y N upstream in 2019, there are no accessibility N/A
issues.
Cv-187 Y Y Y NONE N/A
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TABLE 7. INSTALLATION SUMMARY OF REMAINING HADD AND HABITAT COMPENSATION SITES ALONG THE TOTE ROAD
uTm?* o,
. . . o Initial Work .
Gossing Sze | Authorization (ABD | Completon | Addtional Work, | Yesre | adaitonal Monioring Requrec
Easting | Northing Date®
Cv-183° - - Extra-large Compensation - RH Oct-08 N/A 2009-2010 None
Cv-181° - - Medium Compensation - RH 24-Jul-09 N/A 2008-2010 None
July 2011 Monitor new rocky ramp for successful
CV-129 | 512381 | 7966783 Large HADD 17-Sep-07 Winter 2014/15 | 2008-2019 y ramp
passage
September 2019
Winter 2013/14 .
CVv-128 513556 7965889 Extra-large HADD 23-Sep-07 March 2017 2009-2019 Routine Only
Cv-114 | 520278 | 7956528 Medium HADD 29-Sep-07 July 2011 2009-2019 Monitor upgraded rocky ramp for
September 2019 successful passage
Winter 2018/19 Monitor new rocky ramp for successful
Cv-111 521355 | 7954524 Medium HADD 28-Sep-07 2009-2019 passage and potential need for further
September 2019 e
remediation
Cv-104 521732 | 7952788 Medium HADD 01-Oct-07 November 2016 2009-2019 Routine Only
Winter 2014/15 .
CV-099 521886 | 7948843 Large HADD 04-Oct-07 December 2017 2008-2019 Routine Only
CV-079 525538 | 7937314 Large HADD 08-Jul-08 June 2018 2008-2019 Routine Only
CV-078 525852 | 7936787 Large HADD 09-Jul-08 N/A 2008-2019 Routine Only
CV-072 526897 | 7934576 Large HADD 05-Mar-08 N/A 2009-2019 Routine Only
CV-060 527622 | 7930342 Medium HADD 27-Feb-08 N/A 2009-2019 Routine Only
Winter 2013/14
BG-50 | 529294 | 7926852 | Extra-large HADD 30-0ct-07 | Winter 2014715 | 5540 5099 Monitor two new rocky ramps for
November 2016 successful passage
September 2019
CV-049 529654 | 7926545 Large HADD 10-Mar-08 N/A 2009-2019 Routine Only
August 2012 .
BG-32 540729 7921597 Large HADD 04-Apr-08 September 2017 2009-2019 Routine Only
Winter 2013/14
Cv-217 542321 | 7922189 Extra-large HADD 17-Apr-08 Winter 2014/15 2009-2019 Routine Only
March 2017
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. uTM* . n N Initial Work -
Location Crossing Size | Authorization (HADD c leti Additional Work Years Additi | Monitoring Required
ID ; g Classification or Compensation)? ompletion Completion Date* | Monitored Itional Monitoring Require
Easting | Northing Date®
CV-216 | 542764 | 7921724 Large HADD 08-dun-0g | OCtoPer2017 1 5009.019 Monitor backwatering structure for
September 2019 effectiveness and fish passage
BG-30 | 546070 | 7919844 Small Compensation - RA 2012 August 2012 2010-2019 | Routine monitoring and maintenance of
constructed fishway
BG-24 548766 | 7918878 Medium HADD 15-May-08 N/A 2008-2019 Routine Only
BG-17 550703 | 7917643 Large HADD 09-May-08 N/A 2009-2019 Routine Only
BG-16° - - Extra-small Compensation - HE Oct-08 N/A 2009-2010 None
August 2012
BG-04 553250 | 7915100 Medium HADD 05-May-08 February 2018 2009-2019 Routine Only
June 2018
CVv-001 553544 | 7914897 Small Compensation - RH 08-May-08 Winter 2014/15 2009-2019 Routine Only
CVv-223 555705 | 7914676 Extra-large HADD 03-May-08 Winter 2013/14 2008-2019 Routine Only
Cv-224 556238 | 7915044 Medium HADD 04-May-08 January 2018 2008-2019 Routine Only
August 2010 Monitoring for passage upstream of
CV-225 557421 | 7915187 Large HADD 21-Sep-07 g 2008-2019 perched culvert and prepare and
Winter 2014/15 ; e
implement remediation works
August 2010 Monitoring for passage in high culvert
BG-01 558000 | 7914928 Medium HADD 20-Sep-07 October 2017 2008-2019 water velocity and monitor for instream
September 2019 deposition of road aggregate
Cv-187 560957 | 7913414 Small Compensation - RH 14-Jun-08 N/A 2008-2019 Routine Only

1 - NAD 83, Zone 17W

2 - Includes only current HADD and compensation sites and not those eliminated from calculations following 2010 surveys; HE = habitat enhancement, RA = restored access, RH =

restored habitat

3 - Includes work outlined during the initial planning and construction phase
4 - Includes repair work, installation of fish access improvement structures, and ERP upgrades
5 - Two sites originally identified as potential compensation at the onset of the program (CV-183 and CV-181) no longer exist. One additional site (BG-16) originally identified as a

compensation site was subsequently dropped as it had been incorrectly identified as fish habitat.
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l * I Fisheries and Oceans Péches et Océans
Canada Canada

301-5204 50" Av u

Yellowknife, NT
X1A 1E2
0 ! Voure référesice
September 20, 2013
O it Notre référence

07-HCAA-CAT7-00050

Oliver Curran

Baffinland Iron Mines Corporation

2275 Upper Middle Road East, Suite 300
Oakville, ON

L6H 0C3

Dear Mr. Curran:
Subject: Proposal not likely to result in impacts to fish and fish habitat.

Fisheries and Oceans Canada Fisheries Protection Program (DFO}) received your
proposal on August 29, 2013, Please refer to the file number and title below:

DFO File No.: 07-HCAA-CA7-00050
Title: Mary River Iron Ore Project, Baffin Island (Baffinland), Nunavut

You may be aware of changes to the Fisheries Act, however these have not affected the
review of your project at this time. For more information on current changes to the
Fisheries Act please refer to the DFO website at www.dfo-m o. c.ca/media/infocus-
alaune 2012/habitat-en .htm.

Your proposal has been revi w d to determine whether it is likely to result in impacts to
fish and fish habitat which are prohibited by the habitat protection provisions of the
Fisheries Act or those prohibitions of the Speci  at Risl Act that apply to aquatic
species.*

Qur review consisted of:

Changes to Culverts along the Tote Road, Submission dated August 29, 2013 from
Oliver Curran - Baffinland Iron Mines Corporation

Freshwater Aquatic Bas line Synthesis Report 2005-2011 (January 2012), Baffinland
Iron Mines Corporation Mary River Project, Prepared by North/South Consultants Inc.

*Those sections most relevant to the review of development proposals include 20, 22, 32 and 35 of the
Fisheries Act and sections 32, 33 and 58 of the Species at Risk Act. For mare information please visit
www.dfo-m o. c.ca,

Canadd



DFO File No.: 07-HCAA-CA7-00050 -2-

We understand that you propose to carry out the following culvert upgrades along the
Tote Road:

Proposed Culvert | Proposed Culvert | Area of Ri

Culvert 1D D:;meter (m II.:'ength (m) Rap (mZ)p Proposed Culvert Upgrate

BG31A 1.2 19.5 24.96 Extend 1m left & 2.5m right

BG30 1 22 17.33 Extend 7m right

BG29 1 31 0 Extend 7.5m left & 8.5m right

BG27B 0.5 31 4.33 Extend 5m left & 8m right

BG27C 0.5 31 0 Extend 5m left & 8m right

BG27A 0.5 31 0 Extend 4.5m left & 8.5m right

BG17A 1.2 36.5 24,96 Extend 8m left & 13.5m right

BG178B 1.2 37.5 2496 Extend 15.5m left & 7m right

BGD4A 1.2 24 0 Extend 5.5m left & 3.5m right

BGO4B 1.2 24 0 Extend 5m left & 4m right

CV2244A 1 26 0 Extend 6m left & 5m right

Cv224B 1 26,5 0 Extend 6.5m left & 5m right

Cv225R 1.2 18 0 Replace with new length of 18m
Replace with new length of

CV225A 1 185 17.33 18.5m

BGO1C 1.2 37 24 .96 Extend 11m left & 8m right

BGO1A 1.2 36.5 24.96 Extend 11.5m left & 7m right

BGO1B 1.2 37 24.96 Extend 12m left & 7m right

BGO1D 05 10 0 New Culvert

BGO1F 0.5 18 0 New Culvert

BGO1E 1.0 10 0 New Culvert

BGO1G 0.5 23 0 New Culvert

CvV186 1 27 0 Extend 6m left

CV187A Q.5 20.5 0 Extend 6m left & 4.5m right

V1878 0.5 16 0 New Culvert

CV160A 1 23.5 17.33 Extend 8.5m right

CV1668 Q.5 22.5 0 Extent 7.5m right

Cv115A 0.5 17.5 0 Extend 2.5m left

Cv1158 1 17 0 Extend 2m left

Provided that your plans are implemented as described DFO has concluded that your
proposal is not likely to result in impacts to fish and fish habitat.

You will not need to obtain a formal approval from DFO in order to proceed with your
proposal.
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DFO File No.: 07-HCAA-CA7-00050

If the plans have changed or if the description of your proposal is incomplete you should
contact this office to determine if the advice in this letter still applies.

Please be advised that any unauthorized impacts to fish and fish habitat which result from
a failure to implement this proposal as described could lead to corrective action such as

enforcement.

If you have any questions please contact the undersigned at (867) 669-4527 or by email at
Georgina. Williston ¢ dfo-mpo.ge.ca.

Yours sincerely,

4

Georgina  illiston
Fisheries Protection Biologist

cc. Stuart Niven- Fisheries and Oceans Canada
Jim Millard- Baffinland Iron Mines Corporation
Bevin LeDrew- Sikumiut Environmental Management Lid.



Fisheries and Oceans Péches et Océans
Canada Canada

301-5204 50th Ave
Yellowknife, NT
X1A IE2

Our file Notre référenc

NU-07-0050
December 16, 2013

Baffinland Iron Mines Corp.

275 Upper Middle Road East Suite 300
Oakville ON L6H 0C3

Dear Mr, Curran:

Subject: Implementation of mitigation measures to avoid and mitigate serious
harm to fish.

The Fisheries Protection Program (the Program) of Fisheries and Oceans Canada
received your proposal on August 28, 2013.

Your proposal has been reviewed to determine whether it is likely to result in seriou
harm to fish which is prohibited under subsection 35(1) of the Fisheries Act.

Qur review consisted of:

Baffinland Submission: Tote Road Upgrade-Four Seacan Bridge Replacements, Tote
Road Upgrade- Fish Bearing Culvert submission, Attachments 1 &2, August 2013,

We understand that you propose to: Upgrade the following crossings along the Tote
Road.

The following seacan crossings will be removed and replaced with clear span bridges

STA 17(CV 128)
STA 62 (BG50)

STA B0 (CV 217)
STA 97 (CV223)



07-HCAA-CA4-0050

The following culvert crossings will be upgraded as follows:

Culvert ID Proposed Culvert | Proposed Culvert | Area of Rip | Proposed works to be
Diameter [m) Length (m) Rap (m2} | completed
V2178 1.2 16 24.96 Extend 1m right
Cv217C 1.2 16 24.96 Extend 1m right
CV217A 1.2 16 24.96 Extend 1m right
V217D 0.15 0 Abandon
CV216B 1.2 17.5 0 Extend 1.5m left & im right
Cv216C 1.2 16.5 0 Extend 1.5m left
CV216A 1.2 18.5 0 Extend 1.5m left & 2m right
Replace with new length of
Cv216D 0.5 14.5 0 14.5m
Abandon and replace with new
CV216E 0.5 14 0 length of 14m
CV216F Q0.5 12 0 Replace with new length of 12m
Cv223B 1.2 28 2496 Extend 13m left
Cv223C 1.2 28 2486 Exiend 13m left
Cv223D 1.2 29 24.96 Extend 14m left
CV223A 2 24 69.33 Extend 14m left
CV223E 12 19.5 0 Extend 4.5m left
CV223F 1.2 19 0 Extend 4m left
Cv115C 0.5 15.5 0 Extend 3.5m right
Cv115D 0.5 17 4.33 Extend 8m left
CV114A 1 15.5 17.33 Extend 0.5m right
Cv114B 0.5 14 0 Extend 5m left
Cv114C 3.5 11 4,33 Replace with new length of 11m
V114D 0.5 118 433 Extend 2m left & 0.5m right
CV112A 1.2 17.5 24.96 Extend 2.5m right
V1128 0.5 24 0 Extend Om right
Cv112C 0.5 21 4.33 Extend 9m left
Ccviil 1 24 17.33 Extend 4.5m left & 1.5m right
CvV106 1 19 17.33 Extend Am left
CV104A 1.2 19 24.96 Extend 4m left
Cv1048 1.2 19 24.96 Extend 4m left
CV102A 1 22.5 17.33 Extend 7.5m left
cvioz2e 0.5 21.5 0 Extend 6.5m left
CvV102C 0.5 21.5 0 Extend 6.5m left
CV102D 0.5 20.5 0 Extend 5.5m left
CV0s98 1.2 17 24.96 Replace with new length of 17m
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07-HCAA-CA4-0050

Proposed Culvert | Proposed Culvert | Area of rip | Proposed works to be

Culvert ID Diameter (m) Length {m) rap (m2) | completed
CV0O9A 1.2 0 Remaove culvert

Replace with new length of
Cv099C 2 18.5 69.33 18.5m
Cv099D 0.5 0 Remove culvert
CV099E Q.5 0 Remove culvert
CV099F 0.5 14 0 Extend 2m right
cvogye 1.2 19 24.96 Extend 6.5m left & 0.5m right
CVO87A 1.2 18.5 24.96 Extend 6m left & 0.5m right
CV037C 05 18 0 Extend 6m right
V0798 1.2 16.5 0 Extend 1.5m left
CV079A 1.2 16.5 0 Extend 1.5m left
CV078C 0.1% 0 Remove culvert
CV079D 0.15 0 Remove culvert
CVO78A 1.2 16.5 0 Extend 1.5m left
CVD78B 19.5 0 Extend 1.5m left
€V078C 19.5 0 Extend 1.5m left
cvo78D 22 0 Extend 2m right

Replace with new length of
V076 i 11.5 0 11.5m

Replace with new length of
cvo72B 1.2 175 0 17.5m

Replace with new length of
Cvo72C 1.2 17.5 0 17.5m

Replace with new length of
CV072A 1.2 i7.5 0 17.5m
CV060A 1 16.5 0 Extend 1.5m left
CV0608 1 16.5 0 Extend 1.5m left
CV0598B 05 16.5 0 Extend 3.5m left & 1m right
CV058A 05 16 0 Extend 3m left & 1m right
CV059C 0.5 16.5 0 Extend 4m left & 0.5m right
Cv0s59D 05 16.5 0 Extend 4m left & 0.5m right
CVQ57B 0.5 16.5 0 Extend 1.5m left
CV057C 0.5 16.5 0 Extend 1.5m left
CVO57A 05 16.5 0 Extend 1.5m left
BG50A 1.2 335 24,96 Extend 15.5m left
BG50B 1.2 32 24.96 Extend 14m left
CVD49A 1.2 24.5 24.96 Extend 5.5m left & 4m right
CcvD498 1.2 245 24.96 Extend 4.5m left 8& Sm right
CVO30A 1 6 0 Extend 1m left
Cv0308 0.5 16 0 Extend im left
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To avoid the potential of serious harm to fish and their habitat, we are recommending that
the following mitigation measures be included into your plans.

o [Ifin-stream work 1s required during the open water season it should be completed
in the dry by de-watering the work area and diverting and or pumping flows
around cofferdams placed at the limits of the worlk area.

Existing stream flows should be maintained downstream of the de-watered work
area without interruption, during all stages of the work.

o A fish stranding program should be implemented if necessary by a qualified
fisheries person , who is experienced in this area, immediately following isolation
and prior to de-watering to ensure that fish are removed from any dewatered area
and released alive immediately downstream of the work area.

o Flow dissipaters and/or filter bags, or equivalent, should be placed at water
discharge points to prevent erosion and sediment release.

o  Silt or debris that has accumulated around the temporary cofferdams should be
removed prior to their withdrawal.

Provided that these mitigation measures are incorporated info your plans, the Program is
of the view that your proposal will not result in serious harm to fish. No formal approval
is required from the Program under the Fisheries Act in order to proceed with your
proposal.

If your plans have changed or if the description of your proposal is incomplete, or
changes in the future, you should consult our website (htt : .dfo-m o. c.ca/ nw-

e index-en .html or consult with a qualified environmental consultant to determine if
further review is required by the Program.

Please notify this office at least 10 days before starting your project. A copy of this letter
should be kept on site while the work is in progress.

If you have any questions, please contact Georgina Williston at our Yellowknife office at
867-669-4927, by fax at 867-669-4940 or by email at geogina. williston@dfo-mpo.ge.ca.
Please refer to the file number referenced above when corresponding with the Program.

Yours sincerely,

Stu Niven
Senior Fishenies Protection Biologist
Fisheries and Oceans Canada

Georgina Williston- Fisheries and Oceans Canada
Bevin LeDrew- Silkumiut Environmental Management Ltd.
Tessa Mackay- Hatch



I * l Fisherias and Oceans Péches et Océans
Canada Canada

Suite 301 — 5204 59 th Ave, Ourfile  Notre référence
Yellowknife NT, X1A 1E2 NU-07-0050

February 20, 2015

James Millard

Environmental Manager

Baffinland Iron Mines Corp.

275 Upper Middle Road East Suite 300
Qakville, ON L6H 0C3

Dear Mr. Millard:

Subject: Implementation of mitigation measures to avoid and mitigate serious
harm to fish - Mary River Project, Tote Road Realignment.

The Fisheries Protection Program of Fisheries and Oceans Canada received your proposal
on Februaryl3, 2015.

Your proposal has been reviewed to determine whether it is likely to result in serious
harm to fish which is prohibited under subsection 35(1) of the Fisheries Act.

Your proposal has also been reviewed to determine whether it will adversely impact

listed aquatic species at risk and contravene sections 32, 33 or 58 of the Species at Risk
Act (SARA).

Our review considered the following:

e Letter from Baffinland Iron Mines Re:; Mary River Project —~ Request for Advice on
Realignment of Tote Road at Culvert CV076, Km 53 Tote Road, DFO File dated
February 15, 2015 and submitted by James Millard with 1 attachment.

s Attachment 1 - Mark-up of proposed field change, Drawing H349000-3000-10-012-
0073

We understand that you propose to:

e Realign the existing Tote Road at Culvert CV076, 160 meters upstream from the
existing crossing and install one culvert which is 1.2m in diameter and 18 m in
length.

Install culverts during the winter months when the stream is frozen to bottom.

e Remove existing culvert from the old Tote Road alignment.

Since there are no SARA species or their habitats identified in the project area, no
additional approvals under SARA will be required for your proposed activities.

To avoid the potential for serious harm to fish that is prohibited under the Fisheries Act,
the mitigation measures set out in your project plans are to be followed.

w2
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NU-07-0050 -2-

Provided that you implemen the required mitigation measu es for your project, and
follow the gmdance available on the DFO website at http://www.dfo-mpo.gc.ca/pnw-
ppe/measures-mesures/ n_ex-eng.htinl, he Program is of the v'ew that your proposal
should not esult in serious harm to fish or contravene sections 32, 33 or 58 of the Species
at Risk Act. No formal approval 1s requi ¢ from the Program under the Fisheries Act or
the Species at Risk Act 1n order to proceed with your proposal.

It remains your responsibi ity to ensure you avoid causing serious harm to fish in
compliance with the Fisheries Act, and that you meet the requirements under the Species
at Risk Act as it may apply to your project. If your plans have changed or if the
description of your propos 1 is incomplete, or changes in the future, you should consult
our website t . www.dfo-m o. c.ca/ nw- e/index-en .htrnl or consult with a
qualified environment 1 consultant to de ermine if further review ‘s required by the
Program.

Please be advised that it is a so your Duty to Notify DFO if you have caused, or are about
to cause, serious harm to fish that are part of or support a commercial, recrea io al o
Aborigina fishery. Such no ifications shou d be d'rected to http://www.dfo-

mpo. gc.ca/pnw-ppe/violation-infraction/index-eng html

A copy of this letter should be kept on s'te wh le the work is in progress. It remains your
responsibility to meet 11 other federal or terntorial req rements that app y o your
praject.

If you have any questions, please contact Georgina Wi liston at our Yellowknife office at
(B67) 669-4927, by fax at (867) 669-4940, r y email at georgina. williston@dfo-

mpo gc ca Please refer to the file number re erenced above when corresponding with the
Program.

Yours sincerely,

Julie Dak
Regional Manager, Regulatory Reviews
Fisheries Protection Program

cC

Georgina W 1] ston Fisheries an Oceans Canada
Oliver Curran-Baffinland Iron Mines Corp

Erik Madse -Baffinland Iron Mines Corp

Can da
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Fisheries and Oceans Pé&ches et Océans
Canada Canada

5204-50™ Avenue
Yellowknife, NT

XiA 1E2
Your file Votre référence
December 9, 2014
Qur file Notre référence
NU-07-0050

Baffinland Iron Mines Corp.

Attention: Jim Millard, Environmental Manager
2275 Upper Middle Road, Suite 300

Oakville, ON

L6H 0C3

Dear Mr. Millard:

Subject: Implementation of mitigation measures to avoid and mitigate impacts to
fish and fish habitat and listed aquatic species at risk — Mary River
Project

The Fisheries Protection Program (the Program) of Fisheries and Oceans Canada
received your proposal on November 27, 2014,

Your proposal has been reviewed to determine whether it is likely to result in serious
harm to fish which is prohibited under subsection 35(1) of the Fisheries Act.

Your proposal has also been reviewed to determine whether it will adversely impact
listed aquatic species at risk and contravene sections 32, 33 or 58 of the Species at Risk
Act (SARA).

Our review considered the following:

o [etter from Baffinland Iron Mines RE: Realignment of Tote Road at Culvert
CV099. Dated November 27, 2014 and submitted by James Millard, with |
attachment.

¢ Attachment |- Mark up of proposed field change, Drawing H349000-3000-
10-012-0052

We understand that you propose to:

¢ Realign the existing Tote Road and install one 2 metre diameter culvert in the
stream bed and two 1.2 metre overflow culverts. Culverts will be
approximately 27 metres in length.

Canadi
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s Install cu verts ur1 gthe win er mont s when the stream 1s frozen to bott
* Remove ex’sting culverts along the old Tote Road al gnment.

Since here are no SARA species or their habitats ident fied 'n he project area, no
additional approvals unde ARA wi | be required for your proposed act’vities.

Tao avoid the potential for serious harm to fish that is prohibited under the Fisheries Ac ,
the mitigat on measures set out in your project plans are to be fol owed.

Prov'ded hat you ‘mplement the required mitigation measures for your project, and
follow the g idance available on the DFO website at hit ://www.dfo-m o.ec.ca/ nw-

e/measures/ ndex-en .html, the Program is of the view that your proposal should not
result in serto s arm to fish or contravene sections 32, 33 or 58 of he Species at Risk
Act. No formal approval is required from the Program under the Fisheries Act or the
Species at Risk Act in order to proceed with your proposal.

It rema ns your responsibility to ensure you avoid causing serious harm to fish in

compl ance with the F'sheries Act, and that you meet the requirements under the Specie -
at Risk Act as 1t may apply to you praject. If your plans have changed or if the

descrip ion of your proposal is incomplete, or changes in the future, you should consul
our website (hit ://www.dfo-m o. c.ca/ nw- efindex-ene.html or consult with a

qualt ied environmen al consultant to determine if further review is required by the
Program

Please be advised that * 15 also your Duty to Notify DFO if yo  ave cause or are abou
O cause, serio s harm to fsh that are pant of or support a commerc'al, recreat’onal or
Aboriginal fis e y. Such not ficat ons should be directed to http.//www.dfo-

m o.sc.ca/ nw- e/violation-infractionfindex-en .html

A copy of this letter should be kept on site wh le the work is in progre «. It emains you
respons bility o meet all other federa or territonal requ’rements hat apply to your
projec .

f you have any ues ions, please contact Georgina Wil i1ston at our Yellow nife office a
867-609-4927 or by em 1] at Georgina. Williston@dfo mpo.g .ca. easerefer o hefie
number referenced above when corresponding wi h the Program.

Yours si cere vy,

Ju 1e Dahl
Regional M- nager, Regulatory Reviews
Fisheries Protection Program

cC Ohver Curran- Baffi and Iron M nes
Erik Madsen Baffinland Iron Mines
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Fisheries and Oceans Péches et Oceans

Canada Canada
5204-50" Avenue
Yellowknife, NT
XIA 1E2
Your file Vatre référence
October 27, 2014
Qur file Notre référence
NU-07-0050

Baffinland Iron Mines Corp.

Attention : Jim Millard, Environmental Manager
2275 Upper Middle Road, Suite 300

QOakville, ON

L6H 0C3

Dear Mr. Millard:

Subject: Implementation of mitigation measures to avoid and mitigate impacts to
fish and fish habitat and listed aquatic species at risk — Mary River
Project

The Fisheries Protection Program (the Program) of Fisheries and Oceans Canada
received your proposal on October 17, 2014,

Your proposal has been reviewed to determine whether it is likely to result in serious
harm to fish which is prohibited under subsection 35(1) of the Fisheries Act.

Your proposal has also been reviewed to determine whether it will adversely impact
listed aquatic species at risk and contravene sections 32, 33 or 58 of the Species at Risk
Act (SARA).

Our review considered the following:

o Letter from Baffinland Iron Mines RE: Realignment of Tote Road at Culvert
CV225B. Dated October 16, 2014 and submitted by James Millard, with 2
attachments.

¢ Attachment 1- Mark of proposed field change, Drawing H349000-3000-10-
012-0139

¢ Attachment 2- Project Wide, Civil Standard Drawing, Typical Culvert Detail,
H349000-1000-10-041-0003

We understand that you propose to:
s Realign the existing Tote Road and install two new 1.2 metre culverts in
the stream bed and one 1.0 metre culvert 45 m away as an overflow,
Culverts will be approximately 27metres in length.

Canadi
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* Ins all culverts during the winter months when the stream is frozen to
bottom.

+ Remove the two existing 1.2m cu verts along the old Tote Road
al’gnment

Since there are no SARA species or their habitats 1dentified in the project area, no
additional app ovals under SARA w 1] be required for your proposed act’vities

To avaid the pote tial for serious harm to fish that 1s p ohib ted under the Fisheries Act,
he mitigation measures set out in your projec plans are to be fol owed.

Provi ed that you ‘'mplement the required mitigation measures for you project, and
follow the guidance available on the DFO webs te at http://www.dfo-mpo.gc.ca/pnw-
ppe/measures/index-eng.html, the Program is of the view that your proposal should not
result 1n serious harm to fish or contravene sections 32 33 or 58 of the Species at Risk
Act No formal approval ‘s required from the Program un er the Fisheries Act or the
Species at Risk Act in order to proceed with your proposal.

[i remains your responsibility to ensure you void causing serious harm to fish in
compliance wit the Fisheries Act, and that you meet the requirements under the Specie
at Risk Act as it may apply to your project If your plans have changed or if the

descrip ton of yo proposal is incomplete, or changes in the future, you should consult
our website (htt :/fwww.dfo-m o. c.ca/ nw- efindex-en .html or consult with a
qualified environmenta consul nt to determune f further review is required by the
Program.

Please be advised that it is a so your Duty 1o Notify DFO if you have caused, or are about
to cause, serious harm to f'sh hat are part of or support a commercial, recreai n or
Aboriginal fishery. Such notifications should be directed to hitp://www.dfo-

m o.oc.ca/ nw- efviolation-infractionfindex-en .html,

A copy of this letter should be kept on site while the work is in progress. It r ma'ns your
responsibility to meet all other federal or territonal requirements tha apply  your
project.
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If you have any questions, please contact Georgina Williston at our Yellowknife office at
867-669-4927 or by email at Georgina.Williston @dfo-mpo.gc.ca. Please refer to the file
number referenced above when corresponding with the Program.

Yours sincerely,

Julie 1
Regional Manager, Regulatory Reviews
Fisheries Protection Program

ce. Oliver Curran- Baffinland Iron Mines
Erik Madsen — Baffinland Iron Mines
Stu Niven - Fisheries and Oceans Canada
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APPENDIX B

PHOTOGRAPHIC LOG OF CHANGES OF TOTE ROAD CROSSINGS AT FISH-BEARING STREAMS
COMPLETED IN 2019
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A B C
D E F
Photos 1:  Photographs of the culvert crossing at CV-111 (KM 32) (A-C) before, (D-H) during, and (I-L) after construction works to replace existing culverts with a

single new culvert. Work was completed on 19 February 2019.
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Photos 1:

Continued.
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A B C
D E F
Photos 2:  Photographs of the culvert crossing at CV-078 (KM 51) (A-E) during and (F) after construction works to add extensions to existing culverts. Work was

completed on 7 January 2019.
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APPENDIX C

PHOTOGRAPHIC LOG OF HABITAT ASSESSMENTS AT TOTE ROAD CROSSINGS,
SPRING 2019
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Tote Road Site CV-170

UTM Coordinates: 17W 505015 E 7972930 N

Date Surveyed: 28-Jun-19

Creek. There is no upstream overwintering habitat.

Summary: This small stream has several natural steep gradient and vertical drop barriers downstream that prevent fish access to the crossing area from Phillips

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing CV-170: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) a vertical barrier preventing fish access.

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - No

Ninespine Stickleback — No
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Tote Road Site CV-166

UTM Coordinates: 17W 505538 E 7972370 N

Date Surveyed: 28-Jun-19

Summary: Anadromous juvenile Arctic Char occasionally use habitat downstream of the Tote Road, but a steep gradient at the crossing and a rocky barrier
immediately downstream prevent access to the crossing and upstream habitat.

A

B

C

Photos 1.  Photographs downstream of the Tote Road crossing CV-166: (A) looking upstream; (B) looking downstream; and (C) looking across.

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - No

Ninespine Stickleback — No
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Tote Road Site CV-159

UTM Coordinates: 17W 506920 E 7970839 N

Date Surveyed: 28-Jun-19

Creek. There is no upstream overwintering habitat.

Summary: This small stream has several natural steep gradient and vertical drop barriers downstream that prevent fish access to the crossing area from Phillips

A

B

C

preventing fish access to the crossing.

Photos 1.  Photographs downstream of the Tote Road crossing CV-159: (A) looking upstream; (B) looking downstream; and (C) a vertical barrier

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - No

Ninespine Stickleback — No
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‘ Tote Road Site CV-157 \

UTM Coordinates: 17W 507367 E 7970512 N

Date Surveyed: 28-Jun-19

Phillips Creek. There is no upstream overwintering habitat.

Summary: This small stream has several natural steep gradient and vertical drop barriers downstream that prevent fish access to the crossing area from

C

D

(D) photograph downstream of the Tote Road looking downstream.

Photos 1. Photographs upstream of the Tote Road crossing CV-157: (A) looking upstream; (B) looking downstream; (C) looking across; and

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - No

Ninespine Stickleback — No
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Tote Road Site CV-156 \

UTM Coordinates: 17W 507531 E 7970286 N

Date Surveyed: 28-Jun-19

Summary: This small runoff stream is typically dry and has several natural steep gradient and vertical drop barriers downstream that prevent fish access to
the crossing area from Phillips Creek. There is no upstream overwintering habitat.

A

B

Photos 1.

Photographs downstream of the Tote Road crossing CV-156: (A) looking downstream; and (B) looking across.

Baffinland Iron Mines

Mary River Project

Fish Habitat

Arctic Char - No

Ninespine Stickleback — No
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Tote Road Site CV-154 \

UTM Coordinates: 17W 507629 E 7970074 N

Date Surveyed: 28-Jun-19

Summary: This small stream typically has low natural water levels and lacks connectivity at the confluence with Phillips Creek, preventing fish access to the
crossing. There is no upstream overwintering habitat.

A

B

Photos 1.

Photographs downstream of the Tote Road crossing CV-154: (A) looking upstream; and (B) looking downstream.

Baffinland Iron Mines

Mary River Project

Fish Habitat

Arctic Char - No

Ninespine Stickleback — No
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Tote Road Site CV-153 \

UTM Coordinates: 17W 508173 E 7969723 N Date Surveyed: 28-Jun-19

Summary: This small runoff stream typically has minimal natural surface flow or is dry and permanently lacks connectivity to Phillips Creek. There is no
upstream overwintering habitat.

Photos 1.  Photograph of the Tote Road crossing CV-153 (red arrow). Note distance from crossing due to lack of areas to safely access the site from
the road.

Baffinland Iron Mines Fish Habitat Arctic Char - No

Mary River Project Ninespine Stickleback — No
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Tote Road Site CV-129

UTM Coordinates: 17W 512381 E 7966783 N Date Surveyed: 28-Jun-19

Summary: This site has consistently provided good quality summer rearing habitat for juvenile Arctic Char and is the first large stream upstream of the
impassable falls on Phillips Creek (i.e., fish use is restricted to land-locked Arctic Char). Small culvert perch was remediated in fall 2019. Upstream
overwintering lake provides additional habitat, so fall upstream movements could be as important as downstream, requiring full culvert access.

D E F

Photos 1.  Photographs upstream of the Tote Road crossing CV-129: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines . . Arctic Char - Yes
) . Fish Habitat . : :
Mary River Project Ninespine Stickleback — Yes
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Tote Road Site CV-128

UTM Coordinates: 17W 513556 E 7965889 N

Date Surveyed: 28-Jun-19

Summary: A bridge crossing of a major river that has consistently provided abundant fish habitat with no passage issues.

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing CV-128: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — Yes

Fish Habitat
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Tote Road Site CV-125

UTM Coordinates: 17W 515296 E 7963851 N

Date Surveyed: 28-Jun-19

Summary: Some ponding upstream of the Tote Road culvert, but no channel and no surface water downstream. There is no access from Phillips Creek.

A

B

C

Photos 1.  (A) Photograph upstream of the Tote Road crossing CV-125 looking upstream; and photographs downstream of the Tote Road crossing
CV-125: (B) looking upstream; and (C) looking downstream.

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - No

Ninespine Stickleback — No
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Tote Road Site CV-120 \

UTM Coordinates: 17W 517355 E 7961693 N

Date Surveyed: 28-Jun-19

Phillips Creek.

Summary: Some ponding upstream of the Tote Road culvert, but no channel and no surface water downstream. There is no connection to or access from

Photos 1.  Photograph of the Tote Road crossing CV-120 from downstream.

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - No

Ninespine Stickleback — No
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Tote Road Site CV-119

UTM Coordinates: 17W 517762 E 7961153 N Date Surveyed: 28-Jun-19

Summary: No channel downstream of the Tote Road and surface water shallow and dispersed over terrestrial grasses. No natural connectivity to Phillips Creek.

C D

Photos 1. Photographs upstream of the Tote Road crossing CV-119: (A) looking upstream; (B) looking downstream; and photographs downstream of the
Tote Road: (C) looking upstream; and (D) looking downstream.

- ) ) . Arctic Char - No
Baffinland Iron Mines Fish Habitat

Mary River Project Ninespine Stickleback — No
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Tote Road Site CV-115

UTM Coordinates: 17W 519222 E 7958135 N

Date Surveyed: 28-Jun-19

Summary: Stream has been regularly surveyed and is dry most years, including 2019. When wetted, small numbers of fish have been observed at the crossing.

the Tote Road: (C) looking upstream; and (D) looking downstream.

A B
C D
Photos 1.  Photographs upstream of the Tote Road crossing CV-115: (A) looking upstream; (B) looking downstream; and photographs downstream of

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - Yes

Ninespine Stickleback — No
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Tote Road Site CV-114

UTM Coordinates: 17W 520278 E 7956528 N

Date Surveyed: 28-Jun-19

require additional work.

Summary: This stream provides habitat for juvenile Arctic Char. Perched culverts that may affect upstream access were remediated in fall 2019, but may

D

E

=

Photos 1.  Photographs upstream of the Tote Road crossing CV-114: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - Yes

Ninespine Stickleback — No
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Tote Road Site CV-113

UTM Coordinates: 17W 520747 E 7955659 N

Date Surveyed: 29-Jun-19

Summary: Site is dry with no natural channel and never has connectivity with Phillips Creek.

D E

=

Photos 1.  Photographs upstream of the Tote Road crossing CV-113: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - No
Ninespine Stickleback — No

Fish Habitat
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Tote Road Site CV-112

UTM Coordinates: 17W 521033 E 7954935 N

Date Surveyed: 29-Jun-19

Summary: This stream provides summer rearing habitat for juvenile Arctic Char. There are no fish passage issues.

D

E

=

Photos 1.  Photographs upstream of the Tote Road crossing CV-112: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — No

Fish Habitat
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Tote Road Site CV-111

UTM Coordinates: 17W 521355 E 7954524 N

Date Surveyed: 29-Jun-19

Appendix for details.

Summary: This stream provides summer rearing habitat for juvenile Arctic Char. Culvert was recently reinstalled and is now perched. See remediation

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing CV-111: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — No

Fish Habitat
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Tote Road Site CV-202

UTM Coordinates: 17W 521603 E 7953731 N Date Surveyed: 29-Jun-19

Summary: Site has no natural channel downstream, little surface flow, and is never connected to Phillips Creek.

A B
Photos 1.  Photographs of the Tote Road crossing CV-202: (A) upstream end of culvert; and (B) downstream end of culvert.

Baffinland Iron Mines Fish Habitat Arctic Char - No

Mary River Project Ninespine Stickleback — No
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Tote Road Site CV-106

UTM Coordinates: 17W 521663 E 7953392 N

Date Surveyed: 29-Jun-19

Summary: Stream provides summer rearing habitat for juvenile Arctic Char, though it dries up downstream of the culvert during periods of low water, as was
observed in early summer 2019. An existing ramp (2018) designed to improve access received additional modifications in 2019.

D

E

=

Photos 1.  Photographs upstream of the Tote Road crossing CV-106: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - Yes

Ninespine Stickleback — No
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Tote Road Site CV-104

UTM Coordinates: 17W 521732 E 7952788 N Date Surveyed: 29-Jun-19

Summary: Though water levels are occasionally low (as in 2019), this stream provides summer rearing habitat for juvenile Arctic Char. No passage issues
were identified in spring 2019.

D E F

Photos 1.  Photographs upstream of the Tote Road crossing CV-104: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

: - . ) Arctic Char - Yes
Baffinland Iron Mines Fish Habitat

Mary River Project Ninespine Stickleback — No
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Tote Road Site CV-203

UTM Coordinates: 17W 521741 E 7952440 N

Date Surveyed: 29-Jun-19

Summary: Stream has been typically dry when surveyed and has no natural channel or habitat downstream and no connectivity to Phillips Creek.

A

B

Photos 1.  Photographs of the Tote Road crossing CV-203: (A) upstream end of culvert; and (B) downstream end of culvert.

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - No

Ninespine Stickleback — No
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‘ Tote Road Site CV-102

UTM Coordinates: 17W 521934 E 7950591 N

Date Surveyed: 29-Jun-19

Summary: This stream typically provides summer rearing habitat for juvenile Arctic Char, but low water levels in spring 2019 restricted fish use.

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing CV-102: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — No

Fish Habitat
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‘ Tote Road Site CVV-099

UTM Coordinates: 17W 521886 E 7945397 N

Date Surveyed: 29-Jun-19

Summary: A large stream with abundant fish habitat. Water velocities in the culverts appeared to have restricted upstream access to larger juveniles during
some annual surveys, but no fish passage issues were identified in spring 2019.

D

E

F

Photos 1. Photographs upstream of the Tote Road crossing CV-099: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — No

Fish Habitat
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‘ Tote Road Site CV-094

UTM Coordinates: 17W 522805 E 7945397 N Date Surveyed: 29-Jun-19

Summary: Site provides good quality summer rearing habitat for juvenile Arctic Char but a natural downstream vertical barrier prevents access from
overwintering habitat. Fish cannot naturally access upstream habitat.

D E F

Photos 1.  Photographs upstream of the Tote Road crossing CV-094: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) a vertical barrier preventing fish
access.

Baffinland Iron Mines . ) Arctic Char - No
. . Fish Habitat . . .
Mary River Project Ninespine Stickleback — No
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Tote Road Site CV-086

UTM Coordinates: 17W 523746 E 7940983 N

Date Surveyed: 29-Jun-19

Summary: No natural channel or surface water and not connected to overwintering habitat.

Photos 1. Photograph of the Tote Road crossing CV-086 from downstream looking upstream.

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - No

Ninespine Stickleback — No
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Tote Road Site CV-082 \

UTM Coordinates: 17W 525254 E 7938131 N

Date Surveyed: 29-Jun-19

habitat.

Summary: There is consistently very little water, no natural channel, and a steep downstream gradient all of which prevent access from overwintering

A

B

Photos 1.  Photographs downstream of the Tote Road crossing CV-082: (A) looking upstream; and (B) looking downstream at subflow barrier.

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - No

Ninespine Stickleback — No
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Tote Road Site CV-079

UTM Coordinates: 17W 525538 E 7937314 N

Date Surveyed: 29-Jun-19

Summary: Site provides abundant summer rearing habitat for juvenile Arctic Char. There were no fish passage issues identified in spring 2019.

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing CV-079: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — No

Fish Habitat
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Tote Road Site CV-078

UTM Coordinates: 17W 525852 E 7936787 N

Date Surveyed: 29-Jun-19

Summary: Site provides abundant summer rearing habitat for juvenile Arctic Char. There were no fish passage issues identified in spring 2019.

D

E

=

Photos 1.  Photographs upstream of the Tote Road crossing CV-078: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — No

Fish Habitat




MARY RIVER PROJECT

Tote Road Fish Habitat Monitoring 2019 Annual Report

December 2019

Tote Road Site CV-076

UTM Coordinates: 17W 526586 E 7935498 N

Date Surveyed: 29-Jun-19

Summary: Small stream providing summer rearing habitat for juvenile Arctic Char. There were no fish passage issues identified in spring 2019.

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing CV-076: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - Yes

Ninespine Stickleback — No
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Tote Road Site CV-072

UTM Coordinates: 17W 526897 E 7934576 N

Date Surveyed: 29-Jun-19

Summary: Site provides abundant summer rearing habitat for juvenile Arctic Char. There were no fish passage issues identified in spring 2019.

D

E

=

Photos 1.  Photographs upstream of the Tote Road crossing CV-072: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — No

Fish Habitat
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Tote Road Site CV-060

UTM Coordinates: 17W 527622 E 7930342 N

Date Surveyed: 30-Jun-19

Summary: Site provides abundant summer rearing habitat for juvenile Arctic Char. There were no fish passage issues identified in spring 2019.

A B C
D E F
Photos 1.  Photographs upstream of the Tote Road crossing CV-060: (A) looking upstream; (B) looking downstream; (C) looking across; and

photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Fish Habitat Arctic Char - Yes

Ninespine Stickleback — No
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Tote Road Site CV-059

UTM Coordinates: 17W 528094 E 7929347 N

Date Surveyed: 30-Jun-19

Summary: Site provides abundant summer rearing habitat for juvenile Arctic Char. There were no fish passage issues identified in spring 2019.

A B C
D E F
Photos 1.  Photographs upstream of the Tote Road crossing CV-059: (A) looking upstream; (B) looking downstream; (C) looking across; and

photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — No

Fish Habitat
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Tote Road Site CVV-058

UTM Coordinates: 17W 528322 E 7928839 N

Date Surveyed: 30-Jun-19

Summary: Site provides abundant summer rearing habitat for juvenile Arctic Char. There were no fish passage issues identified in spring 2019.

A B C
D E F
Photos 1.  Photographs upstream of the Tote Road crossing CV-058: (A) looking upstream; (B) looking downstream; (C) looking across; and

photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — No

Fish Habitat
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Tote Road Site CV-057

UTM Coordinates: 17W 528379 E 7928657 N

Date Surveyed: 30-Jun-19

Summary: Site provides some summer rearing habitat for juvenile Arctic Char. There were no fish passage issues identified in spring 2019.

A B C
D E F
Photos 1.  Photographs upstream of the Tote Road crossing CV-057: (A) looking upstream; (B) looking downstream; (C) looking across; and

photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — No

Fish Habitat
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Tote Road Site BG-50

UTM Coordinates: 17W 529294 E 7926852 N

Date Surveyed: 30-Jun-19

Summary: Large river with abundant habitat for both species. One channel is crossed by a bridge and the other with two culverts. Culverts were perched,
blocking fish movements, in spring 2019 and remediation work was conducted in fall 2019.

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing BG-50: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — Yes

Fish Habitat
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Tote Road Site CV-049

UTM Coordinates: 17W 529654 E 7926545 N

Date Surveyed: 30-Jun-19

Summary: Site provides abundant summer rearing habitat for juvenile Arctic Char. There were no fish passage issues identified in spring 2019.

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing CV-049: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — No

Fish Habitat
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Tote Road Site CV-048

UTM Coordinates: 17W 530415 E 7925875 N

Date Surveyed: 30-Jun-19

Summary: Stream provides aquatic habitat at the Tote Road crossing, but a persistent natural downstream subsurface flow barrier near its confluence with CV-
049 prevents access from downstream overwintering lakes.

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing CV-048: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - No
Ninespine Stickleback — No

Fish Habitat
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Tote Road Site CV-046

UTM Coordinates: 17W 531686 E 7924265 N

Date Surveyed: 30-Jun-19

Summary: Stream provides aquatic habitat at the Tote Road crossing, but a persistent natural downstream subsurface flow barrier near its confluence with CV-
049 prevents access from downstream overwintering lakes.

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing CV-046: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - No
Ninespine Stickleback — No

Fish Habitat
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Tote Road Site CV-040

UTM Coordinates: 17W 535168 E 7920326 N

Date Surveyed: 30-Jun-19

Summary: There is consistent surface flow at the crossing, but natural annual subsurface flows several hundred meters downstream, combined with large
distance to overwintering habitat prevent fish access to the crossing.

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing CV-040: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - No
Ninespine Stickleback — No

Fish Habitat
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Tote Road Site CV-030

UTM Coordinates: 17W 540123 E 7921310 N Date Surveyed: 30-Jun-19

Summary: Arctic Char use of this stream is minimal due to consistently low water levels and lack of a clearly defined channel, but Ninespine Stickleback are
typically abundant. There were no fish passage issues identified in spring 2019.

C D

Photos 1.  Photographs downstream of the Tote Road crossing CV-030: (A) showing the culvert; (B) looking upstream; (C) looking downstream;
and (D) looking across.

Baffinland Iron Mines Fish Habitat Arctic Char - Yes

Mary River Project Ninespine Stickleback — Yes
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Tote Road Site BG-32

UTM Coordinates: 17W 540729 E 7921597 N

Date Surveyed: 30-Jun-19

Summary: Consistently provides abundant, good quality rearing habitat for both species. There were no fish passage issues identified in spring 2019.

A B C
D E F
Photos 1.  Photographs upstream of the Tote Road crossing BG-32 (A) looking upstream; (B) looking downstream; (C) looking across; and

photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — Yes

Fish Habitat
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Tote Road Site CV-217

UTM Coordinates: 17W 524321 E 7922189 N Date Surveyed: 30-Jun-19

Summary: A bridge and culvert crossing with abundant habitat for both species. No fish passage issues were identified for either the bridge or culvert crossings
in spring 2019.

C D

Photos 1.  Photograph upstream of the Tote Road crossing CV-217: (A) showing the culvert; and photographs downstream of the Tote Road: (B)
looking upstream; (C) looking downstream; and (D) looking across.

Baffinland Iron Mines Fish Habitat Arctic Char - Yes

Mary River Project Ninespine Stickleback — Yes
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Tote Road Site CV-216

UTM Coordinates: 17W 542764 E 7921724 N Date Surveyed: 30-Jun-19

Summary: A small stream that provides habitat for Ninespine Stickleback and small juvenile Arctic Char (especially young-of-the-year from Muriel Lake). A
slight perch was remediated in 2019.

D E F

Photos 1.  Photographs upstream of the Tote Road crossing CV-216: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines Fish Habitat Arctic Char - Yes

Mary River Project Ninespine Stickleback — Yes




MARY RIVER PROJECT
Tote Road Fish Habitat Monitoring 2019 Annual Report
December 2019

Tote Road Site BG-30

UTM Coordinates: 17W 546070 E 7919844 N

Date Surveyed: 1-Jul-19

Summary: Stream provides abundant rearing habitat, particularly upstream of the road in a large pond. Access to the upstream pond was created with a rocky
ramp as part of the Tote Road Compensation Plan. There were no fish passage issues identified in spring 2019.

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing BG-30: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — No

Fish Habitat
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Tote Road Site BG-29

UTM Coordinates: 17W 546229 E 7919877 N

Date Surveyed: 1-Jul-19

Summary: Stream provides abundant summer rearing habitat for both species. Road aggregate partially blocked the upstream end of the culvert in spring 2019.
Blockage was removed and full access restored in fall 2019.

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing BG-29: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — Yes

Fish Habitat
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Tote Road Site BG-27

UTM Coordinates: 17W 547876 E 7919355 N

Date Surveyed: 1-Jul-19

Summary: Site provides summer rearing habitat for juvenile Arctic Char. There were no fish passage issues identified in spring 2019.

A B C
D E F
Photos 1.  Photographs upstream of the Tote Road crossing BG-27: (A) looking upstream; (B) looking downstream; (C) looking across; and

photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — No

Fish Habitat
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Tote Road Site BG-24

UTM Coordinates: 17W 548766 E 7918878 N Date Surveyed: 1-Jul-19

Summary: Site provides summer rearing habitat for juvenile Arctic Char. There were no fish passage issues identified in spring 2019.

C D

Photos 1.  Photographs upstream of the Tote Road crossing BG-24: (A) showing the culvert; and photographs downstream of the Tote Road: (B)
looking upstream; (C) looking downstream; and (D) looking across.

Baffinland Iron Mines Fish Habitat Arctic Char - Yes

Mary River Project Ninespine Stickleback — No
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Tote Road Site BG-17

UTM Coordinates: 17W 550703 E 7917643 N

Date Surveyed: 1-Jul-19

Summary: Site provides summer rearing habitat for both species. There were no fish passage issues identified in spring 2019.

A B C
D E F
Photos 1.  Photographs upstream of the Tote Road crossing BG-17: (A) looking upstream; (B) looking downstream; (C) looking across; and

photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — Yes

Fish Habitat
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Tote Road Site BG-04

UTM Coordinates: 17W 553250 E 7915100 N

Date Surveyed: 1-Jul-19

Summary: Site provides summer rearing habitat for both species. There were no fish passage issues identified in spring 2019.

photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

A B C
D E F
Photos 1.  Photographs upstream of the Tote Road crossing BG-04: (A) looking upstream; (B) looking downstream; (C) looking across; and

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - Yes

Ninespine Stickleback — Yes
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Tote Road Site CV-001 \

UTM Coordinates: 17W 553544 E 7914897 N

Date Surveyed: 1-Jul-19

Summary: Fish were not present in spring 2019 due to naturally low water levels; however, this stream has typically provided summer rearing habitat for both
species when surveyed. There were no fish passage issues identified in spring 2019.

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing CV-001: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — Yes

Fish Habitat
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Tote Road Site CV-223 \

UTM Coordinates: 17W 555705 E 7914676 N Date Surveyed: 1-Jul-19

Summary: This large river (Tom River) includes both bridge and culvert crossings. All channels provide abundant summer rearing habitat for Arctic Char.
There were no fish passage issues identified in spring 2019.
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F G

H

Photos 1.  Photographs upstream of the Tote Road crossing CV-223: left channel downstream of the Tote Road crossing CV-223: (C) looking
upstream; (D) looking downstream; (E) looking across; and photographs of right channel downstream of the Tote Road: (F) looking

upstream; (G) looking downstream; and (H) looking across.

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - Yes

Ninespine Stickleback — No
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Tote Road Site CV-224

UTM Coordinates: 17W 556238 E 7915044 N

Date Surveyed: 1-Jul-19

Summary: Site provides summer rearing habitat for both species. There were no fish passage issues identified in spring 2019.

A B C
D E F
Photos 1.  Photographs upstream of the Tote Road crossing CV-224: (A) looking upstream; (B) looking downstream; (C) looking across; and

photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — Yes

Fish Habitat
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Tote Road Site CV-225

UTM Coordinates: 17W 557421 E 7915187 N

Date Surveyed: 1-Jul-19

Summary: Site provides summer rearing habitat for both species. The culverts were slightly perched and measured velocities were too high for smaller fish at
the downstream end of the culverts (0.91-1.42 m/s). Remediation has not yet been completed at this site.

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing CV-225: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - Yes
Ninespine Stickleback — Yes
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Tote Road Site BG-01

UTM Coordinates: 17W 558000 E 7914928 N

Date Surveyed: 1-Jul-19

Rip rap was removed and access restored in fall 2019.

Summary: This stream provides summer rearing habitat for both species. Upstream of the road, rip rap had blocked fish access to a smaller tributary stream.

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing BG-01: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Arctic Char - Yes
Ninespine Stickleback — Yes

Fish Habitat
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Tote Road Site CV-186

UTM Coordinates: 17W 560705 E 7913498 N

Date Surveyed: 1-Jul-19

Summary: Site provides summer rearing habitat for both species. There were no fish passage issues identified in spring 2019.

D

E

F

Photos 1.  Photographs upstream of the Tote Road crossing CV-186: (A) looking upstream; (B) looking downstream; (C) looking across; and
photographs downstream of the Tote Road: (D) looking upstream; (E) looking downstream; and (F) looking across.

Baffinland Iron Mines
Mary River Project

Fish Habitat

Arctic Char - Yes

Ninespine Stickleback — Yes
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APPENDIX D

PHOTOGRAPHIC LOG OF TOTE ROAD REMEDIATION WORKS, 3-4 SEPTEMBER 2019
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Photos 1:

Photographs of the downstream end of the perched culvert before remediation at CV-129: (A) showing of the slightly perched culvert; (B) showing the pool
under the perched culvert; and photographs after remediation: (C) showing water flowing over constructed step-pool habitat; and D) showing a close-up of
large rocks and cobble placed in the former pool to fill spaces, creating riffle habitat.
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Photos
A B C
D E F
Photos 2:  Photographs of the downstream end the perched culvert before remediation at CV-114: (A) showing the slightly perched left culvert; (B) showing the slightly
perched right culvert; (C) showing both perched culverts; and photographs after remediation (D) showing the first pool constructed by placing rocks in semi-
ring formation to create a slight backwater effect; (E) showing riffle access to culvert pool; and (F) showing slightly increased water level at downstream end
of the culverts with slight perch remaining.
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Photos
A B C
D E F
Photos 3:  Photographs of the downstream end the perched culvert before remediation at CV-111: (A) and (B) showing highly perched culvert; (C) showing the pool
partway built and photographs after remediation (D) showing the pool and rock ramp constructed immediately below the culvert to create a backwater effect
and lessen the perch; (E) showing the system of rock steps constructed to assist with accessibility; and (F) showing two constructed channels with a small
perch remaining.
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A B C
D E F
Photos 4:  Photographs of the downstream end the perched culvert before remediation at CV-106: (A) showing the dry channel with ineffective fish ramp that cannot

maintain surface flow when water is present and photographs after remediation (B) Pool constructed immediately below the culvert at CV-106; (C-F) System
of step-pools constructed below the culvert with cobble and gravel to help eliminate sub-flow problems.
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Photos

A B

Photos 5:  Photographs of the upstream end of the perched culvert partway through remediation at BG-29: (A) showing the remaining berm blocking the culvert and
photographs after remediation, and (B) showing the rocky material was removed to expose the culvert and improve fish access.
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Photos
A B C
D E F
Photos 6:  Photographs of the downstream end the perched culvert before remediation at CV-216: (A) and (B) showing a slightly perched right culvert and dry perched
left culvert; and photographs after remediation: (C) and (D) showing the boundary of the constructed pool around the right culvert, creating a backwater effect
with passage through the center of the boundary; (E) showing the backwater effect created by the constructed boundary successfully removing the perch; and
(F) showing rocky substrate added under the right culvert to fill empty space.
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Photos
A B C
D E F
Photos 7:  Photographs of the downstream end the perched culvert before remediation at BG-50: (A-C) showing ineffective fish ramp at left culvert and dry right culvert
with flow under the rocks; and photographs after remediation: (D) and (E) showing system of step pools and channels constructed to connect left culvert to
stream below, improving fish access; and (E) showing a similar rocky ramp on right culvert, but insufficient water levels to determine effectiveness.
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Photos 8:

Photograph of the downstream end the perched culvert before remediation at CV-225. Remediation could not be completed in 2019.
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